WO 03/ 079970 PCT/ I NO3/ 00089 4- (DI ARYLMETHYL) - 1- PI PERAZI NYL DERI VATI VES The
present invention relates to conpound of forrmula I, 4-(diaryhnethyl)-1-

pi perazi myb oderdsvat i ves with al kenyl noiety substituted atcrhzozleopgssi ti on
of the 5 piperazine unit. Y Y NRL R RR R3 Formula | wherein X, Y, X
& Y are sel ectgDIARYIMIBHYL)-PIPER AZEN YLUDERBY ATOVES ubst i t ut ed
al kyl (linear, branched or cyclo), aryl, alkyloxy and hal oal kyl group; R1,
R2, R3 & R4 are sel ected from hydrogen, substituted or unsubstituted al kyl
groups (ljinear, branched or cyclo), aryl..h ro Iy gx. al kyl

gr oups, he?g‘? o@?%qnésm"%WairﬂP%ﬁ @n@oglpx%dr eO%i)?orﬁlgé%rIb Ag?%iﬁéé/ln‘(?%t@lﬁ N, S,
0), substi f)fg%l%lgir&[ deRSHRRE | ik edkerdl kesivly eubsatteyt the dupssitidn oéirthen 2 to
6; wherein the substituents R & R2 on the 15 piperazinyl noiety are either
syn or ant pipewzimgaehitot her and optionally R3 and R4 together with the
carbons to which they are attacheg¢ forma nongcyglic saturated or aryl or
substituted aryl or heteroaryl or DS{ i tut e @y eroaryl ring containing
one or nore hetero atons sel ecteg d/0 with a ring size ranging
from3 to 6; wth a proviso that ' 2-Tpget her do not form part of
aring they may exist in 20 either E or IZ configuration; R5 is
(CH2)"-O-CH2-CO-Z wherein nis 1 to 6; Ns_selected fromOHd, OR NRR, N
BNORR, NNR-NRR and U wherei Fgé R sel ected from hydrogen,
substituted or unsubstituted al kyl (%' S i néar, branched or cyclo),
aryl, heteroaryl 1 WD 03/079970 PCT/ 1 NO%Y 00089 R5

S~

R4
R3

Formula I

wherein X, Y, X’ & Y’ are selected from hydrogen, halogen, substituted or
10 unsubstituted alkyl (linear, branched or cyclo), aryl, alkyloxy and haloalkyl group;
Ry, Ry, R; & Ry are selected from hydrogen, substituted or unsubstituted alkyl groups
(linear, branched or cyclo), aryl, heteroaryl groups or aralkyl groups, heterocycles
containing one or more of hetero atoms (viz., N, S, O), substituted or unsubstituted -
alkenyl or alkynyl groups of carbon 2 to 6; wherein the substituents R, & R; on the
15  piperazinyl moiety are either syn or anti to each other and optionally R3 and R4
together with the carbons to which they are attached form a monocyclic saturated or
aryl or substituted aryl or heteroaryl or substituted heteroaryl ring containing one or
more hetero atoms selected from N, S and O with a ring size ranging from 3 to 6;
with a proviso that when R3 & Ry together do not form part of aring they may exist in
20  either E or Z configuration;
Rs is (CHy),-O-CH,-CO-Z wherein n is 1 to 6; Z is selected from OH, OR, NRR’,
N/\B :
N(OR)R’, N(R)-N(R)R’ and \—/ wherein R & R’ are selected from hydrogen,
substituted or unsubstituted alkyl groups (linear, branched or cyclo), aryl, heteroaryl



groups or aral kyl groups, heterocycles containing one or nore of hetero
atoms (viz., N, S, 0), substituted or unsubstituted al kenyl or al kynyl
groups ofwoashm’® to 6; and B is selected from - (CH2)n- PCA/ING3/@08% 6) and
-(CH2) x-D-(CH2)y where Dis 0, NR, S or S02, x and y are independently 1
to 6; and groups SehaiitybgrdupQrhelerdeychs candinifg phaommosuef ked¢royatene &pz.abl e
salts thereof. The R5 group in for a |l represents an.al kyl acetic acid
and its deMNi VaP)pubstituige gr ul&%lbgﬁu@gu nyLoy aglmnag,gm&p%% F%éélﬁla)éxgg fl%‘i or a

hydr azi de. g These GPRBAUNGRINE Pt §)18hd (COMLDX CHBPaHTBODILI ORY

accept abl e acli ditio ts and t erived from 10 al kali netals,
al kal i ne e@rdrhS@2t mlandoy amnindegenilenslyudlitod; rpdroxiy selegied iem 1 to 6; and

pol yhydr oxyal kyam nes am . conpound of the present invention is an
anti hi st angli‘ﬁr‘&laﬁ‘?}ﬁlﬁ %Fcﬁlggﬁﬁﬁﬁgﬁh?rﬁgp treatment of histam ne nediated
di seases. 15 PRIOR ART United States patent nunber 4525358 (I ndian

ref erence not avail able) discloses an antihistam nic_conpqund cetirizine
Cl OH N ~Ti¥ RegrappNnormua & hepresentsaa adleyleny anstic asifl apdite deHmtivEs<Uehi ni c,
bronchodi | ator aqr anti spasnpdi e ' sef ' et fering
from i ndi c&t Figte‘?’ S A ﬁ’ganﬁ%dgg)éabr%@ea%#te?\{ %‘8@& Hﬁg'f ee(:Slt3 rs& éﬂﬁgh\/\lgd\}elrﬁ?l%?% is
devoi d of aRigloaftbRicphaimiReetialln acstptdbe Ridaiditiomelts andtho26d@BEdddmh i cat i on

WO 01/ 79188 di scl oses novel conpounds of formula .2 WO BS 079?7
PCT/ | NOB/ Oaligly nigtals, alkaline earth metals or amines including hydroxyalkyl and

polyhydroxyalkyamines amines.

The compound of the present invention is an antihistaminic compound useful in the

treatment of histamine mediated diseases.

15

PRIOR ART

United States patent number 4525358 (Indian reference not available) discloses an

antihistaminic compound cetirizine

' cl O on
?N/ 0%
W

20

which is used as an antiallergic, antihistaminic, bronchodilator or antispasmodic
agent. It is useful in patients suffering from indications requiring the above mentioned

effects. However, it is devoid of an olefinic side chain on the piperazine ring.

25 PCT publication WO 01/79188 discloses novel compounds of formula



N N-X-Y which are nore hydrophobic in nature than cetirizine as Y is
substituted or wunsubstituted carbocyclic, a heterocyclic, a polycyclic
hydr ocar bwoywB/o7®70 het er opol ycyclic, a carbocyclic arenyl, PAT/IN03/00089

het er opol ycyclic arenyl or theophylline 5 group. PCT publication WO

00/ 58295 di scl oses new conpoends~f formula x R OR GG\ Y+mW tt /D
X 10 for treating asthm, aII and i nflammatory di sorders, wherein W
or a substituent on the phenyl ~N#ng if a\rm Lgxyl am ne. European patent
nunber 598123 di scl oses pi perazi ne derfvayrves of formula R a CGMN -4/)
N(CH2 -ABp 15 which are diffgreRt from conpound of formula | as they do
not contain an olefinic side cha on the piperazine ring. W have now
found novel antihistam nic compounds. 20 3 WO 03/079970 PCT/ 1 N03/ 00089
OBJECTS @hichHErel M@EAThyhbphbbe: @bjrmetre othat hextipiziesend Y nisenttisttutdéds ot o provi de
anti hi stam ni ¢ conpound of formula | and phar {mceuti ﬁa Ig lglcc«?pt able salts
t her eof . uBSUBEIMSRY GEDoaENT| DN heterocyclic, ~ a  polycyelic  hydrocarbonyl,” a

heteropolycyclic, a carbocyclic arenyl, a heteropolycyclic arenyl or theophylline

5  group.

PCT publication WO 00/58295 discloses new compounds of formula

10

for treating asthma, allergy and inflammatory disorders, wherein W or a substituent

on the phenyl ring is a hydroxylamine.

European patent number 598123 discloses piperazine derivatives of formula
H / \
R C—N_ N—(CH)—A
B

),

which are different from compound of formula I as they do not contain an olefinic

15

side chain on the piperazine ring.

We have now found novel antihistaminic compounds.

20



A compound of formula |l X X1 Yyl NRLR NRS R4 R3 10 Fornula I
wherein X, Y, X & Y are selected from hydrogen, hal ogen, substituted or
unsubst i twoad/oadoky| (I inear, branched or cyclo), aryl, al PgIraxg3/@ngh

hal oal kyl group; Rl, R2, R3 & R4 are sel ected from hydrogen, substituted
or Unsubilf)i;mé%@tmﬁmwwmm near, branched or cyclo), aryl,

het eroaryl groups or aral kyl groups, heterocycles 15 containing one or nore
of hetero atonms (viz., N, S, 0), substituted or unsubstituted alkenyl or
al kynyl groups. of rhon 2. , rej . j: &b n the

pi per azi n@ﬁe ﬁ'@le%t%ﬁ ?Breé‘lmt% ﬁ%‘%@%% pgél‘tﬂldé ?@ﬁgéé%ﬁﬁié(% her %lr#g]ocfgglﬁgur%gl ly R3
and R4 tP&ﬁH?ﬁ&nﬂ&@hﬁhﬂﬁa@ﬁ fabrsaltothetiofh t hey are attached form a
nonocyclic saturated or aryl or substituted aryl or heteroaryl or
substifuted heteroaryl ring containing one or 20 nore hetero atons sel ected
fromN, ] A" hze ranging from3 to 6; wth a proviso that
when R3 @gﬁflgggﬁg‘rlﬁj‘étﬁg‘géﬁ?m part of a ring they may exist in either
E or Z configuration; R5is (CH)"-OCH2-CO-Z wherein nis 1to 6, Zis
selected from OH, OR NRgnr NBNORR, N(R-NRR and U wherein R& R
are selecf@ﬁmﬂ¥8ﬁ¢H§ﬁFﬁﬂ' , 4 WD 03/079970 PCT/ 1 N0O3/00089 substituted or
unsubstituted al kyl groups (lineg

r ~branched xcycl o), aryl, heteroaryl
groups or aral kyl groups, hetero|y a3

ed o

Y

g one or nore of hetero

atons (viz., N, S, 0), substitut
groups of carbon 2 to 6; and

R1 E }RZ
N R5
&
R3
10 Formula [

wherein X, Y, X’ & Y’ are selected from hydrogen, halogen, substituted or
unsubstituted alkyl (linear, branched or cyclo), aryl, alkyloxy and haloalkyl group;
Ry, Ry, Rs & Ry are selected from hydrogen, substituted or unsubstituted alkyl groups
(linear, branched or cyclo), aryl, heteroaryl groups or aralkyl groups, heterocycles
15  containing one or more of hetero atoms (viz., N, S, O), substituted or unsubstituted
alkenyl or alkynyl groups of carbon 2 to 6; wherein the substituents R; & R, on the
piperazinyl moiety are either syn or anti to each other and optionally R; and R4
together with the carbons to which they are attached form a monocyclic saturated or
aryl or substituted aryl or heteroaryl or substituted heteroaryl ring containing one or
20 more hetero atoms selected from N, S and O with a ring size ranging from 3 to 6;
with a proviso that when R; & Ry together do not form part of a ring they may exist in
either E or Z configuration;
Rs is (CHy),-O-CH,-CO-Z wherein n is 1 to 6; Z is selected from OH, OR, NRR’,
N

N B .
N(OR)R’, N(R)-N(R)R’ and \_’ wherein R & R’ are selected from hydrogen,



Bis selected from-(CH2)n- (nis 1 to 6) and -(CH2)x-D-(CH2)y where D is

O, NR 5 Sor S02, x and y are independently 1 to 6; and mis selected from
1 to 6; awoo3pmarimaceutically acceptable salts thereof. DECAINE&»0089

DESCRI PTI ON OF THE | NVENTI ON:  Accordingly, the present invention provides
conpound ﬁfbsﬁtﬁfé@%ﬁiﬂsu bstYE’ alkM ofdkps Bfeaf\brarfehed of 63C163 afyl, Serbanyirul a |
wher ei n are selected trom hydrogen, hal o en, subsE| tuted or
unsubst i tgroeps ai kplkyl Bionesrhetdsecyistes @an@ml@g/e%?r mgrs,pt %‘Ffmt%@ Yerel

hal oal kyl ituted
or unsubs %u@gd‘ugﬁwgét B%ngl}\%gl%;%ggﬂ %Ir Hgﬁﬁ’?%@%'itogfgﬁc,i

het er oar yB j95Q6dsd ﬁbma-(@-HB)ﬁL (@isOLRs6) bed qmmme(}Hz)gnwhelegs On¥Ror nore
of hetero atonms (viz., N, 0)

,, Substitute f at tuteg[j 6aI k‘inyl or
al kynys gSmxp%Ob,chﬂ@dbonrezmﬂ@De@deWeiéPrﬁt n§u‘5§? R %OR3n " t he
pi per azi n noj. e I anti to each other and optionally R3
and R4 Wﬁ%‘?&%&@}ﬁ&t‘:%a@grs %ﬁgelgéfM| ch they are attached forma
nonocycl | c saturated or 20 aryl or substituted aryl or heteroaryl or

substituted heteroar rin nore hetero atons sel ected
from N, SDEHH‘EWQ*B/SJ: r@@%ﬁ%ﬁgﬁﬁx M to 6: with a proviso that
when R3 &R, 08! MRS prdQnnalediRinBrodtils @mpounll BOfdr@la ITay exist in  eit her
E or Z con |guﬂgﬁoner5nls CHz;B-o Z whereinnis 1to 6, Zis

selected fromOH OR NRR N B \ MR -N(R)R and U wherein R &

R are selected fron1hydrogen 5 PCT/ 1 NO3/ 00089 " substituted
or unsubstituted al kyl groups (lin#&a ’ ed or cyclo), aryl, heteroaryl

10

Formula I

wherein X, Y, X* & Y’ are selected from hydrogen, halogen, substituted or
unsubstituted alkyl (linear, branched or cyclo), aryl, alkyloxy and haloalkyl group;
R;, Ry, R3 & Ry are selected from hydrogen, substituted or unsubstituted alkyl groups

15  (linear, branched or cyclo), aryl, heteroaryl groups or aralkyl groups, heterocycles
containing one or more of hetero atoms (viz., N, S, O), substituted or unsubstituted
alkenyl or alkynyl groups of carbon 2 to 6; wherein the substituents R; & R, on the
piperazinyl moiety are either syn or anti to each other and optionally R3 and R4
together with the carbons to which they are attached form a monocyclic saturated or

20 aryl or substituted aryl or heteroaryl or substituted heteroaryl ring containing one or
more hetero atoms selected from N, S and O with a ring size ranging from 3 to 6;
with a proviso that when R3 & R4 together do not form part of a ring they may exist in
either E or Z configuration;
Rs is (CH,),-O-CH,-CO-Z wherein n is 1 to 6; Z is selected from OH, OR, NRR’,

'
25  N(OR)R’, N(R)-N(R)R’ and \—/ wherein R & R’ are selected from hydrogen,



groups or aral kyl groups, heterocycles containing one or nore of hetero
atoms (viz., N, S, 0), substituted or unsubstituted al kenyl or al kynyl
groups ofwoashm’® to 6; and B is selected from - (CH2)n- PCA/ING3/@08% 6) and
-(CH2)x-D-(CH2)y where Dis 0, NRL 5 S or S02, x and y are independently 1

to 6 andslg{?ghﬁlteﬁe&eﬁ{sﬁgstftﬁt‘émaﬁqyl Qrdfips Witibar, [HIATIIBE @4 Ciela), lyylAhaaptabl e sal t s

t her eof ound of present invention wherein R3 and R4 .together
with the g@up@ns araﬂ@l groupk, hetergeysias contaiing ang oF Mok AbRIEPAPRS §9Fur at ed or

aryl or s t te@ohet®r | rin

co%t ai ni ng]bs %BP%Xr?éPg?l}?StéEugﬁsaﬁgse fe%ljtaé g kl Bg %@mf%ﬁ% ri Ingg

si ze rangpng sélé&@d %0119—(@H2§n rehier tee) and k(ﬂHa)anCH@)yrrmmdDms ObeRl:ruI a Il

OYoy" N RI1'~ m~/ formula I] 15 The pre %\r{f dc? oun

for rrul a 1B @rsSQﬁeKeqnld Y faee indapendently jdfZs randrmntg S eiPcte W N E }R2 N
f th t t wh R3 and

R4 are | nP%g”él c%ll%{a Eﬁb@%gp%?g of e present invention er ein an

Igur rred to herein as conpound of fornula
L,

The compound of the present invention wherein R; and R4 together with the carbons
to which they are attached form a monocyclic saturated or aryl or substituted aryl or
10  heteroaryl or substituted heteroaryl ring containing one or more hetero atoms selected
from N, S and O with a ring size ranging from 3 to 6 is referred to herein as

compound of formula II

3
€,

15  The preferred compound of formula II is wherein the ring is a benzene ring

formula II
The compound of the present invention wherein R; and R4 are in E configuration, is

referred to herein as compound of formula III,



6 WO 03/079970 PCT/I1NO3/00089 Y Y N RI'~R2 R4A RS R3 fornmula Il]
Preferably, conmpound of fornmula | wherein 5 X, Y, X &Y are selected from
hydr ogen,wohiBor®7and fl uoro; Rl and R2, are hydrogen; R3PamdNeooas%e
hydrogen existing in the E or Z configuration or optionally R3 and R4

together with the carbons to whi A
I/ g '
@ 0pyl; ;and mis 1. Conpounds of

and R5 is CH2-O CH2-CO- Z wherein

be 10 selected fromnethyl, eth :

t he present invention may be prepared using different routes. For

instance, as illustrated in Schenes 4. 15 In process as illustrated in

Scheme 1 Schene 1 off xx x\ / x Ik RYY YNRLN R RB~N nOV
RLNR2 OHR1l'~-NR2 C :

(m Z R5
R3

formula II1

Preferably, compound of formula I wherein
5 X,Y,X’ &Y’ are selected from hydrogen, chloro and fluoro;
R; and R, are hydrogen;
R; and Ry are hydrogen existing in the E or Z configuration or optionally R3 and R4
together with the carbons to which they are attached form a benzene ring; and
Rs is CH,-O-CH,-CO-Z wherein Z is selected from OH and OR wherein R may be
10  selected from methyl, ethyl and isopropyl;

;andmis 1.

Compounds of the present invention may be prepared using different routes. For

instance, as illustrated in Schemes 1 to 4.

15
In process as illustrated in Scheme 1
Scheme 1
X X' X Xl X Xv
DS Wo PP«
Y % ¢ m%; Y [ Y v
N R3 E } ,EN} c
_— R1 R2 - -
£ S B N
f'+ Sl &A%
R3 R3
v Vi 1
20



nHm/ RA/ R4 RZIR3 IV VI 20 7 W 03/079970 PCT/ | NO3/ 00089 conpound
of formula IV, UYYOY" N RI~~-R2 N I H 5 fornmula IV wherein X Y, X, Y,
R1 and Rawerwg/oz®7@escri bed above, is N-al kyl ated with compernuo3/@Hss or nul a
V wherein L is a | eaving group selected fromhalo, or an al kyl or

aryl sul fonate group for e.g. nethanesul fonate or p-toluenesul fonate and the
like, to 10 give conmpound of fonnula VI, vy Y u---ro NRl~)- R L

Q - 4- OH NcGHpowndoffonhMaI&m R4 R3 Rfornula V fornula VI 15 which is then
reacted with X1CH2COZ wherein Xlyis hal o grgup such as chloro to.

S
{}

5 formula IV

wherein X,Y,X’, Y’, R; and R; are as described above, is N-alkylated with compound
of formula V wherein L is a leaving group selected from halo, or an alkyl or

arylsulfonate group for e.g. methanesulfonate or p-toluenesulfonate and the like, to

2
U
N
R1‘E }R2
L —OH N —OH
(%7/4:4 ‘EE/ R4
R3

R3

10  give compound of formula VI,

formula V formula VI

15  which is then reacted with X;CH,COZ wherein Xj is halo group such as chloro to.

yield compound of formula L.

The starting material, compound of formula IV, may be prepared by known prior art
such as Baltzly, R. et al, J. Org. Chem., 14, 775, 1949; Yung, D.K et al J. Pharm.
20  Sci., 67(7), 1978.

In process as illustrated in Scheme 2,



yi el d conpound of fornmula |I. The starting material, conpound of fornula IV,
may be prepared by known prior art such as Baltzly, R et al, J. Og.
Chem , 14wW00387991®49; Yung, DX et al J. Pharm 20 Sci., @®CI{ANO3/@®IPB. |n
process as illustrated in Schene 2, 8 WD 03/079970 PCT/1N03/00089 Schene 2
OH r NN NVIIl R R RI"~-R O RI'~NNOCKHNO HMIVMI u 5
compound of formula | wherein R3 and R4 together formring selected from
cyclic, &ehemeR substituted aryl, heterocyclic aryl groups or substituted
heterocycllc aryl groups containing one or nore hetero atons (viz., N, S
0) with aring size ranging from3 to 6, referred to herein as conpound of
ed y a " Simlar to t bed above
ormula VI

v hal o, or an

aryl sulfon e roupror met hanesy, f onate or p- toluene ulfonate and

the Iike, ecorrpoun@hof forrrul{\inrll, uy---royl N -R2 0
Eﬁ\ R2 — R R2 /_/<
Y
U

v vl i

compound of formula I wherein R; and R4 together form ring selected from cyclic,
aryl or substituted aryl, heterocyclic aryl groups or substituted heterocyclic aryl
groups containing one or more hetero atoms (viz., N, S, O) with a ring size ranging
from 3 to 6, referred to herein as compound of formula II may be prepared by a
10  process similar to that described above wherein compound of formula IV is N-
alkylated with compound of formula VI wherein L is a leaving group selected from
halo, or an alkyl or arylsulfonate group for e.g. methanesulfonate or p-

toluenesulfonate and the like, to give compound of formula VIII,

(LE /,D i (%5—

15
formula VII formula VIII
which is then reacted with X;CH,COZ wherein X is halo group such as chloro to
yield compound of formula L.
20



JJAOHNOd n Mm 153 J fornula VII formula VIII which is then reacted
wth X1CH2COZ wherein X1 is halo group such as chloro to vyield conpound of
formul a Iwo26/0®9WD 03/ 079970 PCT/ 1 NO3/ 00089 In process a®CirliNexsdongst ed in
Scheme 3, Schene 3/ \ UL OP "y \' v 1 / A\ r 1 / VY NNN RI'~NR2 IX
RI( )" R2mRpkof®Rs Bliltustratt?idSdiem®d3N O H ( "oP m~ M mn Z 5 1V X 111
compound of formula I wherein R3 and R4 are hydrogen and in E or Z
configuration, nay be prepared by N-al kylati ng conpound of forrmula IV with
conmpound géhefngergrul a ix, I~~~ YY N RlL)R

DRIl PN e
m{w}m e ok }m — al e

Nop (Lx AP (&WOQJ\

n

5 v X X m

compound of formula I wherein R3 and Ry are hydrogen and in E or Z configuration,
may be prepared by N-alkylating compound of formula IV with compound of formula

IX,

OP

10
formula IX formula X

wherein P maybe H or any protecting group such as acetate to give compound of
formula X, which is reduced to give compound of formula XI. Compound of formula
15 XI is then reacted, after removing the protecting group wherever required, with

X;CH,COZ wherein X is halo group such as chloro to yield compound of formula L

10



OPN L (O 10 formula I X formula X wherein P maybe H or any protecting
group such as acetate to give conpound of fornula X, which is reduced to
gi ve conmpword/on7d ornul a Xl. Conmpound of formula 15 Xl i ®crhses/ooegct ed,
after renoving the protecting group wherever required, with X1CH2COZ
wherein X1 is halo group such ai hl or X yield conpound of formula I. 10

WD 03/079970 PCT/ I NO3/00089 Y R N ("OPm" formula XI In
process as illustrated in Scherg #, emre 4 14 LoRI~~ I" Y I~~~
rril ~ R4 101 MNNN-~ F2 R QR2 -~ R

<2

"R RILRR RBI 0 RA ORAH (m/
t~1m" Z m*1 R3 FZi ~ |11 N
R1‘E }RZ
N
(WOP
formula XI

In process as illustrated in Scheme 4,

Scheme 4

m{:}m m 3 ,

B
v Xl XV

10 compound of formula I wherein R; and R4 are in E configuration may be prepared by
N-alkylating compound of formula IV with compound of formula XII to give

compound of formula XTI which is then reduced to yield compound of formula XIV.

Fro
R3 N R4 o

L OR P
m > (WOR

R4 o R3
15 formula XTI formula XIII



IV 111 )QV to compound of formula | wherein R3 and R4 are in E
configuration may be prepared by N-alkylating conpound of fornmula IV with
conmpound wb oBorasmd a Xl I to give conpound of formula X || Pamiiyes/a088% hen
reduced to yield conmpound of formula XIV. YY UYO NRI'~-R2Z R3N4O0
IISCTO/QI %3/ (()bor8n9"_1 ORR4 OR3 15 forrmula Xl formula XIIl 11 WO 03/079970
. Conmpound of fornmula XIV is treated with X1CH2COZ erein X1
i s hal o gréaumpozindef farmudnXaY ds treated with Xs SR QKdVhsreingKimg halo gto N
RlI'~ R2 N " XV Anot her aspect of the present
I nvention alsgﬁlé) oééo }%gdfcggwéwgﬂ’%@lagbnpound of formula | in suitable

tQ thespdtient. 10 Conpounds of the present
ical composition for use in the

treatment of histam ne nedi at edf : Y' The conposition
N
R1’E }RZ
N Ra
WOH
R3
5 formula X1V

Another aspect of the present invention relates to formulation of compound of

formula I in suitable form, which can be administered to the patient.

10 Compounds of the present invention can be provided as a pharmaceutical
composition for use in the treatment of histamine mediated diseases. The composition

comprises compound of formula I and pharmaceutically acceptable ingredients.

Such compositions may be prepared by admixing compound of formula I and
15  pharmaceutically acceptable ingredients. Usually the compositions are adapted for
oral administration. However, they may be adapted for other modes of administration,
for example parenteral administration, sublingual, transdermal or opthalmic

administration.

20 The compositions may be in the form of tablets, capsules, powders, granules, nasal
spray, aerosols, lozenges, ointments, creams, transdermal patches, reconstitutable
powders, or liquid preparations, such as oral or sterile solutions or suspensions.
In order to obtain consistency of administration it is preferred that a composition of

25  the invention is in the form of a unit dose.

12



conprises conpound of fornula | and pharmaceutically acceptable

i ngredi ents. Such conpositions nmay be prepared by adm xi ng conpound of

fornmul a Iwend/o79930 phar maceutical ly acceptabl e i ngredi ent s PCUgNed/d098% he

conpositions are adapted for oral admnistration. However, they may be

adapt ed f QFyi0§eprevestago? foradibnbit hdthindsiratiof afayeantper androepdudesadnd
adm ni stration, sublingual, transdermal or_ opthal mc tgdn‘i ni sfration. 20

The conposhayi eersaifresonentional [g&cipisnih 8icht ahpBdyIE B3EHES,| 185 CXHBRGFEUP;

granul es, nasal r aer | gze ' ALS FlEFETEB psder mal
pat ches, lag%cd?is%?l%gnt’%Fbel%ef’por\%g‘ié’%gt,h’3% Wgﬁ?ﬁﬁ relg%r a’tilonss,f such a_g oral or
sterile sQidibdepnuigl BhisPemsdhyniciuthn phoghhate; sodititohi or ghyesiest iehleftingf

adm nistration it is preferred that a corrpg(?i.ti on of .25 theli n\{e%i on is
"0t he St onWhTERNE, T (xRl MASITEIS PNty CIBReRTANs) BEOBE A Yaths e

present at Lo i difbne” ik GRkble "G nfigrobAllafi aeflisapss es and

may cont ai I onal’ excl pients h as binding agents, for exanple
syrup, aghairacegidatlyi acceptable twdtiing r aggatsarsuth av sedivpvi laynpy selphateone;
fillers, for exanple |actose, sugar, maize-starch, cal cium phosphate,
sorbitol or glycine; tabletting 5 lubricants, for exanple nagnesium

stearate; joHpaitisi e pfdérabNanBhfitHoddge Form ROIyameunt Byproptiasddae, sodi um
starch glycollate or mcrocrystalline cellulose; or pharmaceutically

acceptiabl ehawdl¢viangdaalyalosagesuch as sodi um | auryl sul phate. The conpositions
are preferably in a unit dosage formin an anmount appropriate for 10 the
rel evant daily dosage. The solid oral conpositions nay be prepared by

convent i onge gBidhREIScoRipdaitRAdinig, be pichhicd By @bniaiibailt mahodnofiblendinghose
skilled in this art. Repeated bl endi ng operations rr‘%?/ be_ .used ta

di st ri but dilling oadablstang lseein fo thase shilied dn diie aptoReRratad BFAdiBg IPERHAY 15

| arge quantities of fill. : ' I f confIosRBns empYiigonal in
the art. THY b? 3%%ettosdlér$%§&%é[h%sg‘g[p§ga%§%€%¢ I ﬁ%&tt(ﬁ;oﬁe%ohods vy& I E)ﬁjgimgoi n

nor mal 1sphagfsecRuhiitalof fleas tSuck op&atibnd argwif dopse pameentional indhe pg. The t he

formof, for exanple, emulsions, syrups, or . .
tablets mertr}P be coatgziI aCCOI‘HISIlg toymetgods well known in normal pharmaceutical

practice.

Oral liquid preparations may be in the form of, for example, emulsions, syrups, or

20 elixirs, or may be presented as a dry product for reconstitution with water or other
suitable vehicle before use. Such liquid preparations may contain conventional
additives such as suspending agents, for example sorbitol, syrup, methyl cellulose,
gelatin, hydroxyethylcellulose, carboxymethylcellulose, aluminum stearate gel,
hydrogenated edible fats; emulsifying agents, for example lecithin, sorbitan

25  monooleate, or acacia; non-aqueous vehicles (which may include edible oils), for
example almond oil, fractionated coconut oil, oily esters such as esters of glycerine,
propylene glycol, or ethyl alcohol; preservatives, for example methyl or propyl p-
hydroxybenzoate or sorbic acid; and if desired conventional flavoring or coloring
agents.

30
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20 elixirs, or may be presented as a dry product for reconstitution with
wat er or other suitable vehicle before use. Such |liquid preparations my
contai n cwowanryamal additives such as suspendi ng agent s PCTaNoxzooasmpl e
sorbitol, syrup, nmethyl cellulose, gelatin, hydroxyethylcellul ose,

car boxymegy be@hierd] OfBainRtrbitn) M8 t\ear dbsaggeforms hyel pogersit etligdg the f at s;
enul sifying agents, for exanple lecithin, sorbjtan 25 nonool eate,, or

acaci a:  nermpeymdonnsl ¥ sirids sehiglgninds depspding: ppdle sepasniatnn U5ed: £} be oy anp) e
alnond oil., fracti e g Jahie1o1 : &g ¢

gl yceri ne?lthef)rs g%fb%r@&g(ﬁ?%g’l%?ﬂg{rhecevtehwé?gl# %rgﬁgﬁtn?g %}1“2%@? \Elgﬁcszﬁs ]‘orQlfl exanpl e
met hyl  or bpdapylvedin atkr sy hgazioatanddiltes sidilized dbfbre fHing ntale suitehle
conventional flavoring or colorin agents. 30 13 WO 03/ Q07997 .

ST/ | N3/ Dabgoampomle gad evnloEah IS I S0IUSATS el 8 4R BACTBELt Br s ar e
pr epar ed Ll Lz f&%ﬁp isd@vdd Idide. RO Enhaepeeandi ng on

t he conceﬁ{elrséiﬂylg%\;r%gﬁltédgg}lfca E%Hﬂggﬁﬁﬁgfdlgiﬁégnglegﬁgtﬁg?gsoI ved in the

vehi cl e. kmbipitye pie i compmsitioni ansbe Hiwzewo miiou fidling into bbe diiglsand, & Watehat er f or
injection and filter sterilized before filling into a suitable 5 vial or
anpoul e aFfYEdUde VaRiWEnt ageousl y, adj uvants such as a |ocal anaesthetic,
a preservative and buffering agent can be dissolved in the vehicle. To

enhance the stability, the conposition can be frozen afteé filli ng into
the viial &od dphthalvaice pdmingsitstion oigtiler sQEOMNET BUSPEBTODHHNHEF Hrgpared.

admnistratign, steril.e solyti ' n p ht hal m c
sol ution g):ﬁ'haﬁgmﬁr SurRy CSR}LB i grrég%flrs]‘é;t sg&kg‘%pglﬁengi&?%avﬁ\gt g{ %%g?r {_tai?nj ection
al ong wit hljwiohalaioﬁgpﬁv@tﬁeEM&bieV©resemtiaé,i olgelatgentagerns wsmepsn, v viscasityt y
enhanci ng agent, antioxidant and buffering agent. Sol uti o\rf i f} aa%glbi cally
filtered ankhnofiglagent iaptioxidat eadbuticing aeedt YRluionds aseptically SBPwdiiter i al |

Simlarly o RSl EARab B OtiRt BPRLREBIOInaASRR! SifiHalry sdisAsibRicag vehe

sterile ¢ ound Tha sterile aqueous vehicle contaihing suitable
presenyat ipvparcdhig} adepticalBgtstersins thegeerile compenad iya atpeitt aqueans velygledant and
buffering cgr?tggﬁrig E&itea?)?er gf%tseir\\ggci_\;e,r %ﬁelgt?rilgt age% ,egsrr?oagrén,alsussgerpd?né) 5&&%} ae.rﬂi-i n

oxidant and buffering agent. Preservative-free unit doses can also be prepared in

similar way for solution as well as suspension and aseptically filled into unit dose

containers. |

20
Compositions may contain from 0.1 % to 99.0% by weight, preferably from 10-60%

by weight, of the active material, depending upon the method of administration.

Composition may, if desired, be in the form of a pack accompanied by written or

25  printed instructions for use.

The compound of formula I on being formulated is useful for various histamine
mediated diseases. ICso was determined for the compounds prepared by the present
invention.

30
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simlar way for solution as well as suspension and aseptically filled into
unit dose containers. 20 Conpositions may contain fromO0.1 %to 99. 0% by
wei ght, pwefoatzdory from 10-60% by wei ght, of the active maTaNozi0p89

dependi ng upon the nethod of adm nistration. Conposition may, if desired,
be in the formof a pack acconpanied by witten or 25 printed instructions
for use. The conmpound of formula I|_on being fornmulated is useful for
various histam ne nediated di seadesAME Dsqvvas determ ned for the conpounds
pr epar edEb nt e, present invention. 30 14 WO 03/079970 PCT/ 1 N03/ 00089
EXANPLES%e 1

4- { 4- [ Bi 9-{udBid-urfapruphehy)riethyipipapaziazt-yi A Z)ybpt-2n-bol,- 2- en- I(VB,, (VI a,

5 X=X =4-F; Y=Y =R1=R2=R3=R4=H,_ m.-n=1):_A solution containing

1- [ bi §- ( XX adr ¥y InR IR hEl )t 1409, 0. 485n01), tol uene
(700m), A-chl.arog {8 NEThis Q- i fle {1 16O P0.95rhely,hy| ami ne
(125. 8g. %.Sg%%l ‘5‘%‘:‘%@% ?ﬂélﬁqgtml%opﬁgg@n%éﬁg%@mger@g()350rrn) _ b dded
to the neaatd (MOOml)ductdorothbuenghml 67.295r0.6Hpared diseprebyialeylaminéous | ayer

extracted wth 1o di chl.oroneth 2x200inl) .«,The j nipc | ayer i
washed wilt4r- t%&lr’(“gg%ﬁ?r,m%ﬁﬁﬂ‘@é%cén&? ﬁ’@% ng&g?g(lﬂﬁbgrg%gg&%?oogﬁct a,hi clhS
is purifi : : I ; B aGidou§ dayge lextisit ith

di CE| ororﬁggﬁ%é@gﬁeﬁ?ﬁ’aﬁgl&%l%s Fg;g@ﬁ;ggﬁcgg?ﬁ aﬁ%smelgt o}@ggf?;gtgme product .

13 1 HONVRi¢hEDeh8thagp pAx 200N 5 The g@nibigedg pyganis, dayey ds Vyashed VAT 4. 13
., J=3. 2H) ., 4,20 . -5 75 (m H) - o 1H),
6 06 (1, GUUB. gyl congegfthedsog Sy cRyad Brigsyce v 5 fhrigied by sk Colfn, 11

chromatography on silica gel using dichloromethane-methanol (9.6:0.4) as mobile

phase to obtain pure product.

15 'T-NMR (CDCls, Sppm): 2.15-2.80 (m, 8H), 3.01 (d, J=4.90Hz, 2H), 4.13 (d,
J=3.96Hz, 2H), 4.20 (s, 1H), 5.55-5.75 (m, 1H), 5.75-6.00 (m, 1H), 6.96 (t, ]=8.14Hz,
4H), 7.20-7.40 (m, 4H).

Example 2
20 (R,S)-4-{4—[(4-chlorophenyl)phenylmethyl]piperazin-l-yl}-(Z)-but-Z-en—l-ol,
[VIb(R,S), X=Cl; X’=Y=Y’=R1=R2=R3=R4=H; m=n=1]:
(R,S)-1-[(4-chlorophenyl)phenylmethyl]piperazine 8.0g (mol) is converted to (R,S)-4-
{4-[(4—chlorophenyl)phenylmethyl]piperazin-1-yl}-(Z)-but-2-en—1-ol in a manner
similar to example 1. Crude product is obtained as a syrupy mass, which is purified
25 by flash column chromatography on silica gel using toluene-methanol (9:1) as mobile

phase to obtain pure product.

'H-NMR (CDCl, Sppm): 2.10-2.90 (m, 8H), 3.01 (d, J=5.75Hz, 2H), 4.13 (d, J=
5.25Hz, 2H), 4.19 (s, 1H), 5.50-5.75 (m, 1H), 5.75-6.00 (m, 1H), 7.00-7.40 (m, 9H).
30
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20

(R S)-4-{4-[(4-chl orophenyl) phenyl net hyl ] pi perazi n-1-yl}-(2)-but-2-en-1-ol,
[ VI b( R, S WOXsL1997K =Y=Y' =R1=R2=R3=R4=H, m - n=11.: PCT/IN03/00089

(R S)-1-[(4-chl orophenyl ) phenyl met hyl ] pi perazine 8. Oy (nol) ‘is converted to
(R S)-4- 4@11;@&%@@@&%@&1@%@% 1PLAVIA XX EY+Y<EE) - but - 2- en- | - ol
in a manne sim’l ar 'to exa e 1. Crude product is obtained as a syrupy
nmass, V\thtFRE—WRﬁHdnE@ﬂY flash col um chromat ography on silica gel

O e LR DANnt B P fn D950 ARIE Rl st
J=- 5. 25%101%@-but€ne190¢1 165@)0 05552601} . diiSorropyléthylantne 3.8 0D ©. QZ%mmH)
5 syl e s ol S e
R1=R2=R3=R4:= ng}:n % %’5}} i S%E? O%t hdime dqRens hmsiéry |eﬂtr§tﬂé@ZW1ltle (39,

0. 0119rm|‘jvatefo ro-2-butene-| -0l 65g, 0.0155nol),
di i sopr Op&llcﬁlowhamn'ee(zé@oﬁbg Tho. @gafamiiract i§ veastiedivt wme)f (1embBy prd ed at

55-60 C for 5hrs._ The reaction nass, i ched_ wi. eq, 42 organi c
| ayer sepeensewiirtethdtor HYIRLE Ipéwae% tlédp{ﬁlfﬁdm@} ﬁ?ororre% Rane
(2x20m) r LYEAGk] bSi biastowetiinv@iedlianol @913)0.7)amd mobile
concentra‘fﬂer%&[%gg%pgﬁn crludgiprocr;%ﬁc%i which is purified by flash col um
chr omagé ogplgshyo atainipureprodedt. usi ng di chl or omet hane- net hanol (9.3:0.7) as

nobile 1o phase to obtain pure product. 1H NWVR (CDC13, 8ppm: 2.10-2.80
(m 8H), 3.01 (d, J=5.52Hz, 2H), 4.13 (dd, J1=5.19Hz, J2=0.68Hz, 2H), 4.21

(Eia ml)lH) B3R (GDEM ohbiy: 516260 @R, GM), 3101, (- BB:52HAQH)M4. 0K, 15

4-{ 4- [ Bi 531(4 181 106882y |4) Hefsh L), 5i 39et- 32 (1, 1Y 157500 gy 1810 - o |
(VI d,
7.50 (m, 10H).

15

Example 4
4-{4-[Bis-(2,4-diﬂuorophenyl)methyl]piperazin-l-yl}-(Z)-but-Z-en-l-ol, (V1d,
X=X’=Y=Y’=F; R1=R2=R3=R4=H; m=n=1):

20  1-[Bis~(2,4-difluorophenyl)methyl]piperazine (20.0g, 0.0617mol) is converted to 4-
{4-[bis—(2,4-diﬂuorophenyl)methyl]piperazin—l-yl}-(Z)-but—2—en—l-ol in a manner
similar to example 1. Crude product is obtained as a syrupy mass, which is purified
by flash column chromatography on silica gel using toluene-methanol (9:1) as mobile
phase to obtain pure product.

25
'HI-NMR (CDCls, dppm): 2.20-2.85 (m, 8H), 3.02 (dd, J 1=6.00Hz, J,=0.74Hz, 2H),
4.14 (dd, J,=5.31Hz, J,=0.98Hz, 2H), 4.94 (s, 1H), 5.50-5.75 (m, 1H), 5.75-6.00 (m,
1H), 6.55-7.00 (m, 4H), 7.30-7.60 (m, 2H).

30 Example 5
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X=X =Y=Y' =F; Rl =R2=R3=R4=H;, m-n=1): 20

1-[Bis-(2,4-difl uorophenyl)nethyl]pi perazine (20.0g, 0.0617nol) is
convert edwOD®3479970 PCT/IN03/00089
{4-[bis-(2,4-difluorophenyl)nethyl]piperazin-1-yl}-(2Z)-but-2-en-l1-0ol in a
manner %L{Ii-[lﬁE-(4-@hﬁ¥@ﬁﬁﬂn9l)ﬁnet®]}tﬂﬁelﬁﬁﬁﬁll-§'l} (z3-baeaémbdlas a syvigy ness,

which is purified col unm chromat ogr aphy on silica gel using
t ol uene- PetXRads Yy, ﬁ?lﬁﬁﬁrRé—Hﬁ)mﬂﬁlfo obtain pure product. 25 1H NMR

CDC13, 2H),
h1d O EpBpei BTt Ghyl blogyadinds g8, ooy foRleate = T Al (4B
5. 75- 6. 0Qh{ofphehbt)methyBbip@radir-(-m} -@hhbut-2Z-cBA~0l GO (an m2hher 30mbxantl e 5 16
WO 03/ 079970 PCT/ | NO3/ 00089

4-{ 4- PBi sxpmplenl-okhsords PioseetRhtaiped is prified v flash cpurpn, chepmatography () ¢,
X=X =0 1% {%ca%gﬁgn%ﬁ@ elﬁletﬁfrﬂﬂ' 1) dsthéHik: &ﬁs&t@l&fﬁlﬁ)ﬁﬁl@ﬂﬁd@t hyl ]

pi per azi ne 'S conve ted to 4-{4-]
chlorophenyl)nethyl]plpera2|n 1- yI} (2) - but 2- en I-oI in a manner simlar

to 5 ex le 1. Th bt d ol um

chr omat ogg dﬁjna(ﬁ% ?%é @‘b gll‘e‘ﬂegjﬂjes(ﬂ’axogfg gzl?ﬁzi Aﬁggdﬁe phase

t bt G 3.01 (d,
J05087a|2q%@[{§r ? dz,H)lﬁlwggngz %537@5@ H% g%% 6@6@,“}1{??;005 50- g 75
(m  le), BAFEeSHO (m 111), 7.00- 10 7.40 (m 8H) Exarrple 6 {2-{4-

[ Bi s- (4-fluorophenyl)methyl] piperazin-1-yl-nethyl}phenyl} net hanol

(M1la, X=X =F;, Y=Y'=Rl=R2=H, nen=1, A=benzene ring): 15

1-[ Bi s- (4gghhsegphenyl ) methyl ] pi pera2| ne (5.0g, 0.0173nol) is converted to
{2-{4- g'El—s'-—(g_f'l uor ophenyl ) net h pi perazi n-1 -yl met hyl }phenyl } met hanol

using 2- {Lel+Biotrefingrophenylymety 0 razmﬂ -d-methyBphenylimgthapgl exanpl e 1.
Igfu%ugm@%gﬁﬁ{&%?gﬂl%gﬁomnsIi X%é&‘é’néﬁn‘éﬁl is purified by flash
15  1-[Bis-(4-chlorophenyl)methyl] piperazine (5.0g, 0.0173mol ) is converted to {2-{4-
[bis-(4-fluorophenyl)methyl]piperazin-1-ylmethyl} phenyl}methanol using 2-
(chloromethyl)benzyl alcohol, in a manner similar to example 1. The crude product
obtained as brownish yellow syrup is purified by flash column chromatography on
silica gel using toluene-methanol (9.2:0.8) as mobile phase to obtain pure product.
20
'"H-NMR (CDCls, 8ppm): 2.00-2.80 (m, 8H), 3.6 (s, 2H), 4.18 (s, 1H), 4.57 (s, 2H),

6.70-7.03 (m, 4H), 7.05-7.40 (m, SH).

Example 7
25  {2-{4-[(4-chlorophenyl)phenylmethyl]piperazin-1-ylmethyl} phenyl} methanol,
(VIIIb, X=Cl; X’=Y=Y’=R1=R2=H; m=n=1, A=benzene ring):
1-[Bis-(4-chlorophenyl)methyl] piperazine (4.0g, 0.0140mol) is converted to {2-{4-
[(4-chlorophenyl)phenylmethyl]piperazin-1-ylmethyl} phenyl}methanol in a manner
similar to example 1. The crude product obtained is purified by flash column
30  chromatography on silica gel using toluene-methanol (9.2:0.8) as mobile phase to

obtain pure product as a white foamy solid.
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silica gel using toluene-nethanol (9.2:0.8) as nobile phase to obtain pure
product. 20 1H NWVR (CDC13, 8ppm: 2.00-2.80 (m 8H), 3.6 (s, 2H), 4.18 (s,
1H), 4.5W093/024y9 6.70-7.03 (m 411), 7.05-7.40 (m 8H) PCEANeui0e897 25
{2-{4-[(4-chl orophenyl ) phenyl net hyl ] pi per azi n-1 -yl net hyl } phenyl } net hanol ,
(VITlb, X=C; X =Y=Y'=R1=R2=H, m-n=1, A=benzene ring):

1-[Bi s-(4-chl orophenyl ) nmethyl] piperazine (4.0 0.0140nwl ) .is converted to
{2-{4- [ (‘H-IMBAEPEEnyppmich§d-A8OH, ]8ﬁ)p%6éis,r2%ﬁ), $iL okt A3 %)Iﬁ@r@lzﬁ}et hanol

in a mann simlar t X e The Cr. product obtained is purified
by flash €g§ (hmexsha 8]r‘?§’ty3gﬁ3p?1é5_ghib§(ﬂ’ilggﬁgel usi ng t ol uene- net hanol

(9.2:0.8) as nobile phase to obtain pure product as a white foany solid.
17 WO 03/079970 PCT/1 N03/00089 'H NWR (CDC13, 8ppm): 2.00-2.80 (m 8H),
3.60 (s, Bemple 816 (s, 1H), 4.56 (s, 2H), 6.86 (br, exchangeabl e by D20),

6.95-7.40, (mM,13 5 Exa . . vnole =\°—4.F-
4-{4-[Bi s‘!'%ﬂi[?fsf@%%‘b?{ﬁéf'}rm“?‘ﬁg’/ﬁ]%‘Pﬁléarzé“z'ﬂﬁ-'}lb-“}'f} o) (Xay XX oGE

X=X =4- F, y=Y"YRR@>RA=hi=1p¥1) . Method A: Using 4-chloro-2-butyne-I-ol 10 To
a solution containing 1-[bis-(4-fluorophenyl)nethyl]piperazine (300g,

1. 040nol ), tetrahydrofuran (1800nil) and dii sopropyl et hyl am ne (242. 1g,

1.873n01) 4} eg. dropw se, 4-chbqrmn- 2- butyne-1-ol (130.5g, 1.248npl)
during Ih]rweg}foqﬁ%"-qgngﬁ%?%@rz 6??Prri ng at 10-15 C for 1.5hr the tenperature

i s gragluallby sohitkmdedntei@ifg 3bB-@niiorgptienypaethylipipenazine(30e 1.08@mobaf ter, a
solution of citric acj 37.349,.. 2. 08 in 15 )l ded and
the m xt uFegahﬁé‘hejg‘ﬁ%ﬁiMh aﬂig@rsoﬁ’@aﬁg@laﬂﬂlgégg%l%t 1'%2?%@ 60 a%i&@?o renove
nmost of t Vel | L§1 N303aUe USmERSsuring YRSHetD-161 Q. tdlenene
(2x400m )?I%Bgfs?%ef?gglotr%bgﬂi}g@?oé agd t@%e pr oduct exnt%r acted into,

di chl or onstitiageat (k00 1.5Th shedteamemtwiveis reipduallxyaised 40 vasied e h wat er

(300nt) agtgrrgde %%%Eglgertﬂr. Thereafter, a solution of citric acid (437.3g, 2.08mol) in water

15 (500ml) is added and the mixture is concentrated under reduced pressure at below 60°
C to remove most of the solvent. The resulting aqueous mass is washed with toluene
(2x400ml), basified to pH=9-10 and the product extracted into dichloromethane
(2x400ml). The dichloromethane layer is washed with water (3 00ml) and degassed to
obtain crude product, which is purified by flash column chromatography on silica gel

20  using toluene-methanol (9:1) as mobile phase.,

"H-NMR (CDCl;, dppm): 1.84 (br, 1H, D,O exchangeable), 2.20-2.80 (m, 8H), 3.31
(t, J=1.84Hz, 2H), 4.21 (s, 1H), 4.29 (t, J=1.80Hz, 2H), 6.80-7.05 (m, 4H), 7.10-7.50
(m, 4H).

25

MethodB: Using 2-butyne-1,4-diol

A solution of methanesulfonyl chloride (48.69g, 0.425mol) and tetrahydrofuran

(100m1) is added dropwise to a stirred solution of 2-butyne-1,4-diol (100g, 1.162mol)
30  and diisopropylethylamine (62.45g, 0.483mol) in tetrahydrofuran (400ml) during 2hr

at 0-5°C. After 1hr stirring at 0-5°C for 1hr the temperature is raised to 25-30°C and

18



obtain crude product, which is purified by flash colum chromatography on
silica gel 20 using toluene-nethanol (9:1) as nobile phase., "H NWR
(CDC13, owpiap79910 84 (br, 1H, D20 exchangeabl e), 2.20-2. 8®@CTrmNozidpss 3. 31
(t, J=1.84Hz, 2H), 4.21 (s, 1H), 4.29 (t, J=1.80Hz, 2H), 6.80-7.05 (m 4H),
7.10-7. 50thn@£8 fo Flrthed 1 Ve e dBictible Inﬁign@e A @obled-t8i 10-1 ACS @hditié dinis Of

nmet hanesul fonyl chl oride (48.69g 425rm|%ﬁmnd tetrah drofura oom) is
added dr opddele dusczprspylepthﬁdrnwl u(?%%gof 27¢Rmslhe - follewgt o) 3(160@’15' '162m)1)

30 and diiso I et m ne t 400mM
during 2hfl% {%pg %{@W‘Wﬁl |1;br51ﬂr$g9a3t%§§1@é)ﬂf%&n &t ﬂé@ %Geﬁlrrg%flgltet(ﬂe i s)
raised t Orga'én&@%a%é\(ils sthBed\@ 113119’78%19 1RCHd {RR/HABSW° G forr fuetiefsofhrs. urt her
| hr. The reaction mxture is then cooled to 10-15C, a dto |E

42 )&fﬁ)ml)a

di i sops opyllobieny| @AM (sosidsdqo 1. andos 190ntqnty MR Bt 1Wf‘i?f
f | uor ophenyl LIRLY! JRIRS! SP4RE dotd 91611he, O BMBLI lkePPSITHANSs dadadng

30m n |on nmass 1S stirred at 710-15 CTor | hr and then at 25-30 C
for furthens tBhngxtube TOteteasrft&DOndsy reducaddeebsu attbeém GOAE toremegites washed

with water (2x400m Th f1 I f
0. 769n01) Mt Ratls S(%lmn{l)eg Fegulggé @8‘?603‘% dIllJatsﬁ gsn ﬁf%%tle r‘@lﬂ? g‘e ag In 3%%%@’%123 ’ under

reduced p hasiTidl o Bﬁ—@ qloAd ¢ 1%0&19:’( QIFBME] inf® )Z/Diceia 258001801 Thel étRyl

resul ti ng aqueous mMass i s was Wi th hexane (2x250ml basi fi ed to
pH=9- 110 amdetaﬂeelamomuwashe&tmatmtbru(aOQthanﬁl degaesedtte WBG@MG) profiet et hyl

1o acetate | h th 2
pr oduct W Ei;sps ?5@?51%010“\5,\[%1 %c%hfﬁgt%g%:g q%lhgstig%ggngglrwe

Ei;%l éogqg&ﬁano'm B las Rble Phakk tasbtambidrepidase to obtain pure product.

(RS)-4-{4- [(4 Chl or ophenyl ) phenyl net hyl ] pi perazi n-1-yl } but-2-yn-1-0ol (by
met hod A i nBIe 10), (Xb, X=A; X =Y=Y'=Rl=R2=H, M 71): A solution
cont ai ni ngéiiﬂ-&—l [ (4-chl or ophenyl ) phenyl et hyl ] pi perazi ne (10g,

15  (R,S)-4-{4-[(4-Chlorophenyl)phenylmethyljpiperazin- 1-yl}but-2-yn-1-ol (by
method A in Example 10), (Xb, X=Cl; X’=Y=Y’=R1=R2=H; m=1):
A solution containing (R,S)-1-[(4-chlorophenyl)phenylmethyl]piperazine (10g,
0.0349mol), toluene (50ml), 4-chloro-2-butyne-1-ol (4.74g, 0.0453mol), and
diisopropylethylamine (9.02g, 0.0698mol) is stirred at 45-50° C for 6hrs. The reaction

20 mixture is quenched with water (20ml). The organic layer is separated and the
aqueous layer extracted with dichloromethane (2x30ml). The organic layers is
washed with water (20m]) and concentrated to obtain crude product as a syrupy mass,
which is purified by flash column . chromatography on silica gel using
dichloromethane-methanol (9.6:0.4) as mobile phase to obtain pure product.

25
'H-NMR (CDCls, Sppm): 1.88 (br, 1H), 2.20-2.75 (m, 8H), 3.31 (t, J=1.72Hz, 2H),
4.20 (s, 1H), 4.29 (t, J=1.63Hz, 2H), 7.05-7.50 (m, 9H).

Example 10
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0.0349mol ), toluene (50nl), 4-chloro-2-butyne-Il-ol (4.74g, 0.0453npl), and
di i sopropyl ethylam ne (9.02g, 0.0698nol) is stirred at 45-50 C for 6hrs.
The reactworn3@®omé xture i s quenched with water (20m ). Thecenyeoesd ayer is
separated and the aqueous |ayer extracted w th dichl oronethane (2x30nl).

The organjg,s)-ay@are4- ﬂ%ormhggpmﬂﬂmmtyqpm&mn-ﬁlr}ndusmyne]nbr ated (bp obtain

crude product as a syrupy mass, which purified by flash col'um.

chr omat ogmegingd Bjin Exampde §@), (Xei XgF; KI'CW% WRIHEOm hanol (9.6:0.4) as
m)b' | g 28%2?ggﬁ?@%%@tﬁgésgiﬂﬁﬁdﬂﬁqu%glﬂgg};’ N%@ﬁ%&f’ @R&F&h dl%ﬁlﬁ%% ( 1(3{

J 1 63Hz, (52) is 4dde8- d?ofi@lsé 0 aStired Eolatiql ef 2-butyhe\M3-0RI (Q?@WG4F3@T11®1N03/ 00089
R S)-4-{4-[(4-fl | | met but - 2- I (b

(R 9o Gt ot pnentt) et TR Ber 2ttt e M (O

met hanesukganyl, EHEAMS 16l s (21‘31915 tﬂ@te ?@}B‘P&r_ ) 1@%63‘%5 Q@tﬁ(ﬁ'ﬂfﬁﬁﬁ'ﬁﬁt@ed foprl) is

added dropvmsetoastlrred tion butyne-1, 4-di ol (3.82g, 44.3mmol)
5 and dii anﬂreopm éitieyteautting nistuBOntaiSing meslylats of 2-outyalyldt-giol issaddedon)

d 30 t 0-5C.. After Lh he t tu t
25, 30 andrrire Buarsredr iy of f-SE- UG sP ERRGeR e TbRbA e
mesyl at e of o2-1auionisl) th ralydkofifinde8iRY dutlhnW HE- 1@’@ ’[$1E: rdacich sabyiki on of

(R S-1-] 4 Iuorophenyldﬁ‘[r)henyl met hyl kgeram ne 14. 79m01l), .in
t et r anydr efirwedant §-2876 fordw jiang themrat 2p- for fwm@rr%a%mh@waﬁ% §itrig a‘llé stirred

at 5- 10C fé’_gi dp @]f?%gﬁ)@'he dggd 812& ﬁ‘% c)j(fn%}h if WAl Ufider TOGIRE Trc%EureC' tric

aci d mXxture 1s concentrated under
reduced PHESEN &0° @ttob@ﬂnm HstG e sotveny.eVaws {500il) immkl\xeme resMoadr (50ml)

is charged to the residual nmass and the resulting a r .washed
wi t h hexab@s§ 2}@@0&1&)%8%@% faHE%P“ﬁdaY%% %E@) VB hFﬁ@lep&d‘g@@ é%@%/’%ﬁét Bd into
di chloro lﬁhgnl (ﬁﬁ?t the! rI@&tl%xgh&Qi ORI UANS oBiahe | £3:90/8d Tiet h vat er

(25n) a dégasse aln cru product as a sticky soli which is
purified ljchidrambthand Layer dhmasiddoyith phaten(R5sil) iapd degassed to obtain crude

product as a sticky solid, which is purified by flash column chromatography on silica
gel using dichloromethane-methanol (9.2:0.8) as mobile phase to obtain pure product

as a thick syrupy mass.

20 'H-NMR (CDCls, Sppm): 1.87 (b), 2.25-2.70 (m, 8H), 3.30 (t, J=1.83Hz, 2H), 4.21 (s,
1H), 4.29 (t, J=1.78Hz, 2H), 6.85-7.02 (m, 2H), 7.13-7.42 (m, 7H).

25

Example 11 N
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gel using dichl oronmet hane-net hanol (9.2:0.8) as nobile phase to obtain pure
product as a thick syrupy mass. 20 'H NVWVR (CDC13, 8ppm: 1.87 (b),

2. 25-2. 7ToWwOrop/0@dyq 3. 30 (t, J=1.83Hz, 2H), 4.21 (s, 1H), P¢TAS0YG0P89
J=1.78Hz, 2H), 6.85-7.02 (m 2H), 7.13-7.42 (m 7H). 25 Exanple 11 20 WO

03/ 079970 i% £l Renyl)methyl]piperazin-1-yl -but-2-en-1-ol, (XIVa,
4-{4-[Bi s- (I?gl:-lifl Dlgro heﬁ eny)me Pllglpperam ny}lail/)l} (E)-but-2-en-1-0ol, (Xl Va,
X=X =4-F; M“*MMQRR:IRHHMW—H, mT5=la: stirred sol ut| on of met hyI

0. Sgarm1y TP YWRRANHPB G Yokl (EfiudpdnstybpicRl phithargs SRS 100 0
DI BALH (566 E—en&t@?ﬁ;ﬂg% ,0.9841281 Y15 Bintahjdrofuian (1900miedt -dortorl§ Gisoadde@- 3 hrs.

After conpletion o ition, the reaction mgss.is sti redfo f her 1.0
hrs ats0 tepwiss RIBMEH EER 53R8mel 35,2050 GoluHeT & tolhens) idgRng R ‘éllt%? acetate

(400n) aﬂ;?sh%tte%onﬁélgt@mf addﬁic}ne Ehe\@e&‘?mﬁgrf‘c}ﬁ id s'hHeHQ‘mf fi’l[‘thgr NOSrd 10 t§BSS i'S

filtered separate rom-t Itrate, washed with
wat er (15Q0MC) anartden:: qmmhéd apedqlletmtlgbaddu:tmldef ethgl q:netadmcétOOnilIhend: matte product

is taken in taol uene 2000rr1 ggf ﬁ%d into 10 tJr aci d. 1%200 m), the
aqueous e%8Q0ael. A Ylg%‘iﬁ’uﬁél'ﬁﬂll‘ Of%o P‘F\n?ﬁ%lsaa/ﬁ ﬁ 5%8F%?H%° yar'dxi de and
the produgf aﬁge‘t%f[ %&%ﬁﬂe ERtRe %&Hé@%ﬁﬁ%éﬂ&@%d&ﬂ?@&@@@ﬂcemﬁi@d toliet Bhde omet hane

| ayer is wat er (800mL and concentrated to get a 15 syrupy
mass whi clpradacpuri fi ed by flash coI umm chromat ography on silica gel using

t ol h bi .l h VR 1 ‘ o br, D20
by changentie g St & ke, toRbAEGooophl Butachie g Mgy fdla( !
% 384%0 (Qd'@OmltDt%é efq%eoﬁlslé)}trac5 HBifled A0 fHN 9 21, with 8509 . meodOsddiom4H)

4-{4-[Bi shydmﬁidgoraoth&wylprmhymtmcﬁér antp n dichigromethnng, (@Bx33Ql).. e x) 4,
dichloromethane layer is washed with water (800ml), and concentrated to get a
15  syrupy mass which is purified by flash column chromatography on silica gel using

toluene-methanol (9:1) as mobile phase.

'"H-NMR (CDCls, 8ppm): 1.70 (br, D,O exchangeable), 2.20-2.70 (m, 8H), 3.00 (d,
=5.38Hz, 2H), 4.12 (d, J=4.40Hz, 2H), 4.21 (s, 1H), 5.65-5.90 (m, 2H), 6.85-7.05
20 (m, 4H), 7.28-7.40 (m, 4H).

Example 12
4-{4-[Bis-(4-fluorophenyl)methyl]piperazin-1-y1}-(E)-but-2-en-1-ol (XIa,
X=X’=4-F; Y=Y’=R1=R2=H; m=1):

25  To a stirred solution of 4-{4-[bis-(4-fluorophenyl)methyl]piperazin-1-yl}but-2-yn-1-
ol (135g, 0.379mol) in tetrahydrofuran (4300ml) at 5-10° C is added lithium
aluminum hydride (43.1 g, 1.136mol) in portions during 3-4 hrs. The reaction mixture
is stirred for further 5-6 hrs. and then quenched by addition of ethyl acetate (135ml),
followed by water (100 ml) at 5-10° C. The resulting mixture is filtered, the organic

30  layer separated from the filtrate, and concentrated to get crude product, which is

21



X=X =4-F; Y=Y'=R1=R2=H;, n¥1l): 25 To a stirred solution of
4-{4-[bis-(4-fluorophenyl)net hyl ] pi perazin-1-yl}but-2-yn-1- ol (135g,

0. 379nol)wpnspedrahydr of uran (4300nl) at 5-10 C is added IPcrhNean00gd uni num
hydride (43.1 g, 1.136mol) in portions during 3-4 hrs. The reaction m xture
I's stirreg,f&dq Eyumhﬁéolénﬁ dFcmatesdpiyhen sitiug relheshdiolaadirhéthmod (9:¢) hy |
acetate (135ntl), | oned by water (100 m) at 5-10 C. The resulting

m xture |ssrhoblﬂ®1olmwt0t¢’céamrpgmr@d@® | ayer separated fromthe filtrate, and
concentrated to get crude product, which is 21 WO 03/079970 PCT/ 1 N03/ 00089
purified by flash col um chronatography on silica gel using

t ol uene- maf AR (dI?Cl%,)S . ORI (b€, DI eLcHagzeible)) m@am (o, 0BG 8. 00 d& NIVR
(CDC13, 8ppm: 1.77 0 exchangeabl eé 2.20-2 Eﬂ( }%

J=4. 914z, J2HH1H7.2H), ¢d| @=3=F7Hiz, 23%) 1 1Hy, 5.5345.905(0m 5% ée?Oc?ﬁ)S 2H)
6. 80-7.05 50 (m 4H). Exanple 13 (R S)-4-{4-

[ (4-chl or%h%%%h%%?/éﬂ’e% vI] piperazin-1-yl}-(E)-but-2-en-1 -ol, to
(XI'b, X=Cl; X =Y=Y'=R1=R2=H;, n¥l):

(R S)-4-{4-[ (4-chl orophenyl ) phenyl net hyl ] pi perazi n- 1-yl } but - 2-yn-1 - ol
(3. 59, nol Expmplacthverted to (R

S)-4-{4-] Ir . en- 1-ol in
a manner gé f?? Q %Qg@g%@ﬁ?@ﬁh@@lﬁﬁgﬂp 0 {Jl‘ca:%lhlnrs}{)}m;b&l?é ?sﬂ 8(.)2 Syrupy mass,
whi chips pxim, fx=€(d1 y=YVE¥3RaR2+8; msignat ogr aphy on silica gel using

D BT b ohOetbe BRSSO ST E2 P Ly AT MR
=3 nngz g8idertott 16 OR (574- (aE4-cioRS bt ApreAyimeti pibeRin’1 30 -(ERbuHhen- 20

(R, S) - 4- { 4-d1(idaftharoreopislay k) preample rét Gide preduchisi ahtaingd 3s § EyURYMass,en- | - ol
(XIc, X=

{4-[(4-f1 W@%%W{lﬁgﬁé’ﬁfyﬂgﬂk E@Fﬁ% E%"Pgé‘ﬁ%“’fh?/’ | sitics_ g9l ysing tolgenes

0. 0063l )métﬁan%PP’?)rats%lﬁE phase to obtain pure product.
(R S)-4-{4-[(4-fluorophenyl) phenyl net hyl ]ppl perazin-| -

5

'H-NMR (CDCl;, Sppm): 2.20-2.65 (m, 8H), 3.00 (d, J=4.83Hz, 2H), 4.11 (d,
J=3.52Hz, 2H), 4.20 (s, 1H), 5.60-5.90 (m, 2H), 7.00-7.50 (m, 9H).

20 Example 14
(R,S)-4-{4-[(4-fluorophenyl)phenylmethyl]piperazin-1-yl}-(E)-but-2-en-1-ol (XIe,
X=F; X’=Y=Y’=R1=R2=H; m=1):

(R,S)-4- {4-[(4-fluorophenyl)phenylmethyl]piperazin-1-yl} but-2-yn-1 -ol (2.13g,
0.0063mol) is converted to (R,S)-4- {4-[(4-fluorophenyl)phenylmethyl]piperazin-1-

25  yl}-(E)-but-2-en-1-ol in a manner similar to example 14. Crude product obtained is
obtained as a syrupy mass which is purified by flash column chromatography on

silica gel using dichloromethane-methanol (9.3:0.7) as mobile phase to obtain pure

product.

22



25 yl}-(E)-but-2-en-1-0l in a manner simlar to exanple 14. Crude product
obtained is obtained as a syrupy mass which is- purified by flash col um
chr omat ogwepbgp7m silica gel using dichl oromet hane- net haleli/ING/@0®. 7) as
nobi | e phase to obtain pure product. 22 WD 03/079970 PCT/ 1 N0O3/ 00089

é%g'\’R (G%giﬁw%qiggf@lﬁépp@ Wﬁ (b?&@ﬂﬁ%@ﬁhé %E/%CDZQ)lo 227<1@n28H§) 3(%05 gF%O

(m 2H) @, 855.23182 2}();411:{&1)J—420Hd ZH)w?(Zi(mZH)—iﬁ 65559 I@ 6550y |
4-{4-[Bis-(4-fluarao thyl] piperazin-1-yl}-(E)-but-2-enoate,
(XI11a, Xo% 2D ﬁ F@&i@g ' =R1=R2=R3=R4=H, m-n=1): A sol ution of

nmet hyl - 4- brom)crotonate (46.56g, 0.260nmol) in toluene (50mM) is added
dropwi se to a mi xture containing 1-[bis-(4-fluorophenyl)nethyl]piperazine
10 (50y, Bxampleold), diisopropylethylanm ne (49.30g, 0.381npl) in toluene

mes 16 WMSRY sucasbb Ry iR e by RN R 2ol o0 4"
(3x 150MLixTigal KVReRL K, 1(1&@@131 Y—YT£R1¥R2£RM4£H£ m&lnt 5-10 Cis added 3N
hydrochloric acid (20 OrrfL{ stirred and the aqu

er co :
product |4 selpmlat%fdmeﬂb’ f-dremeroiRBats edowioen 0 g"lt‘%ogﬂan)‘l? Basi fi ed
t H = 9- % s t t ted
ot b et hy PSP RS A0SR R ARG ST MRk e B B O o
(100myy, gmequgmbgddmrmmem&mgﬂ 1&1mql)smtto]utem @50ttt 29- hexane
(150nm ) and the solid flltergg_ TheﬂP Uﬁé i s further purlfleda%%d
recryst al PP% &t d8ANE 3% miaytes. ofBxa SEIINgo for | SIRRIECAETEO™ ™ Y (br, 1H,
D20 exchag%%@& \&gly \xéthggra%r gfxlésmnlﬁ"@zN grya%)chfo‘ijlc abtP Mmﬁ Hind a2 (S,

4.22 20-7.40 (in,
4H) 25 Exesopile T6 the organic layer at 5- 10° C is added 3N ydroch oric a01d (200ml),

stirred and the aqueous layer containing product is separated. It is then washed with

15  toluene (200ml), basified to pH = 9-10 with 20% sodium hydroxide solution and the
product extracted into ethyl acetate (2x150ml). The organic layer is washed once with
water (100ml), concentrated and degassed. The residue is triturated with hexane
(150ml) and the solid filtered. The product is further purified by recrystallization
from‘ cyclohexane.

20
'1-NMR (CDCl;, Sppm): 1.63 (br, 1H, D,0 exchangeable), 2.20-2.65 (m, 8H), 3.13
(d, J=5.00Hz, 2H), 3.72 (s, 3H), 4.22 (s, 1H), 5.88-6.03 (m, 1H), 6.80-7.05 (m, 5H),
7.20-7.40 (m, 4H).

25  Example 16
Methyl 4-{4-[(4-chlorophenyl)phenylmethyl]piperazin-l-yl}-(E)-but-Z-enoate,
(XIIIb, X=Cl; X’=Y=Y’=R1=R2=R3=R4=H; m=n=1):

A solution containing (R,S)-1-[(4-chlorophenyl)phenylmethyl]piperazine (3g,
0.0174mol), DMF (30ml), methyl-4-bromocrotonate (4.7g, 0.0263mol), and
30  diisopropylethylamine (6.75g, 0.0522mol) is stirred at 27-30° C for 6hrs. The reaction

23



Met hyl 4- {4- [(4-chlorophenyl)phenyl nethyl ]

pi perazin-1-yl}-(E)-but-2-enoate, (XlIllb, X=Cl; X =Y=Y'=R1=R2=R3=R4=H;
men=1) . AvVeeBATI90N cont ai ni ng PCT/IN03/00089

(R S)-1-[(4-chl orophenyl ) phenyl net hyl ] pi perazine (5g, 0.0174nol), DW
(30m), et Qibnched oiR GYAEONA0E) (hd7the ProdBd&3enttactedaintdo BEhloromethane

di i sopropyl et hyl am ne (6.75g, 0.0522nmol) is stirred at 27-30C for 6hrs. The
reaction (230mD).CBr0vmmuE fwwy isNgashsdorish Waterg(ZAmby 24 cpnsgatard \on ) and
t he product, extr i.nto. di. ( ! ayer is
washed wi Phtab\r}aé%rag%%’%ﬁt ﬁl"gr%%mérgfﬁ\e@ﬂ B0 EiFhatoct E‘?‘mg%?%ﬁ%%t whi ch
is purifiagnpythil achatetbii (615r308yak agibipiphaserto sbiairpurg@rodugsi ng et hyl

acet at e- hexane (6.5:3.5) as nobile phase to obtain pure product. 5 'H NWR
(CDC137 8ppm): 2.20-2.65 (m 8H), 3.14 (dd, J1=6.20Hz, J2=1.39Hz, 2H),

3.72 (s, . , . Pr35+6. (4B B=¢: ( : , TH§5- 7. 50
RN 3@% gé’?(;ﬁt gr}ﬁﬁq). $2$568-@P e} 31 (a8; B=6 20F2( M=18bMe, 7H)

{ 4- { 4- [ Bi 3:704sf3Hpnro0hEeH)) f86H6y03 (npi ik 6817 105 Ty LH),(7Z2)5-B50(@s 8HY.| oxy} aceti c
acid dihydrochloride, (la): To a stirred sol ution of

4-{4-[ bi s-(4-fluorophenyl)nethyl]piperazin-1-yl}-(2Z)-but-2- en-1-ol (97.0g,
0.271nol) ssiumtert-butoxide (54.7g, 0.487nol ) in anhydrous
tert-but a%%), preheated at 60-65 C for 1 hr., under nitrogen 15

at nospher g4-{i-4Bixd@efiuaiophewyl)methyhipipaaciat biy§-Z33gt-BemdaxsgageticTreldr eact i on
mass is then refluxed for further 5hrs. The m xture is then concentrated
under r edddbiroghlerids, @aki; pel ow 60 C until tert-butanol is conpletely
removed. €, AR itiont GFKET4-[iB-(4-TubRipBEnY R pipetazinasylpdZybutr-et hyl
acetate (?&5%5’%%6&%?%&2%6%@ [sol(ut i fﬁp i s}ﬂt hen ?’;IPCI difi edﬁ?g )S’I?I 5-6,
extract ed enfital dPEAL00STEnedhend 3RGawHn) | tefdteddo o5di7en GHYMAhAn® | ayer

wth water (300m d co nt\ at et nC dyct W]F& IS
purified ¥‘ﬁ8%l%ﬁ‘3tﬁﬂ&c&?§f@t &r;erei%% § agn 68 i_(ﬁugg fg{elq ldlg’l 1rllrglgdet ol ue ég-
met hangl  (sfhddphdse, IORidee dBhaskurh ehiohiaaétate(6B g (nf4iduud). Thereddhibh (ERCHS,

8 : 2.40-2.80 4H), 2.80-3.20 4H), .3.65 (d, J=7.51Hz,
PPm then reﬂux(ezin for I_?l,lrther Shrs. The r(nir)r(]tureHl)s then con{’;entrated un&er teduced

pressure at below 60° C until tert-butanol is completely removed. The residue is taken
up in water (800ml) and washed with ethyl acetate (2x500ml). The aqueous solution
is then acidified to pH 5-6, extracted into dichloromethane (3x500ml), washed
20  dichloromethane layer with water (300ml), and concentrated to get crude product,
whuch is purified by flash column chromatography on silica gel using toluene-

methanol (4:1) as mobile phase to obtain pure product.

'H-NMR (CDCls, Sppm): 2.40-2.80 (m, 4H), 2.80-3.20 (m, 4H), 3.65 (d, J=7.51Hz,
25 2H), 3.96 (s, 2H), 4.19 (d, J= 4.51Hz, 2H), 4.32 (s, 1H), 5.00-5.30 (m, 1H), 5.30-6.10
(m, 1H), 6.80-7.05 (m, 4H), 7.00-7.50 (m, 4H)

A suspension of {4-[4-[bis-(4-fluorophenyl)methyl]piperizin-1-yl]-(Z)-but-2-

enyloxy}acetic acid (83.8g, 0.201mol) and water (335ml) is acidified under stirring to
30 pH 1-2 with 6N hydrochloric acid at 25-30°C. The solution is filtered, concentrated

24



25 2H), 3.96 (s, 2H), 4.19 (d, J= 4.51Hz, 2H), 4.32 (s, 1H), 5.00-5.30 (m
1H), 5.30-6.10 (m 1H), 6.80-7.05 (m 4H), 7.00-7.50 (m 4H) A suspension
of {4-[4-Wbioga(97d | uor ophenyl ) net hyl ] pi peri zi n-1-yl ] - ( Z) - IparAR03/00089

enyl oxy}acetic acid (83.8g, 0.201nol) and water (335m ) is acidified under
stirring tQder3@didddlpréssihd i BhbwysdP aChundl voluai of wilutin BAEunihE/Gd),uti on is
filtered, concentrated 24 WO 03/079970 PCT/1NO3/00089 under reduced
pressure and bepbilizsd taolteintthe diydrephionde ¥t ution is around 170nt), and

| yophilized to obtain the dihydrochloride salt. 5 Exanple 18 (R S)-{4- [4-

[ (4- Chl or ophenyl ) phenyl net hyl ] piperazin-1-yl]-(Z)-but-2- enyloxy}acetic
acid di hydrochloride, [Ib (R S)]:

(R, S)-4-{4-[(4-chl orophenyl ) phenyl net hyl ] pi perazin-|-yl}-(2)-but-2-en-1-ol
(100. 0§, IHxappdedd is converted to ]

(R S)-{4-[4-¢(A-@L SN iPeREARE LYIT-(Z)Vit-2-0

(2) -but - Zg(é’r%l{g ?kﬁ@%@g@&? In g@%ﬁ%@é@si m | arﬁ{g )g)(arrpl e 19. Crude
product i $nylhlypkicetidatid dihydrdchbmidesdbi(B,SWri ch is purified by flash col um
chr omat ogr aphy. silic e). Jusi t o] uene-net hangl . _'_1%_ é hLe phase
to obtain (Béﬁ-é‘-g#&éifﬂqmp LW??“ %@jpl@ﬁ?ﬁ@ﬁ?@ 5‘?@56 %1%§4@§ ?.bg,_ 75- 3. 20
(m 4H), 3 Bndiflis donkeftddito (A3)-24)4-[@-Porbphendtphendiddth{ibipdazid-19y#- 2H),
4.28 (s ?l%g,%115?%so-5.§o (m (1}6',%%.&%-6..1 .ﬁ(rrrllwil)H), 6,957.40 (1n, OH).
8.98 (ior, (Exbhiahgayibke)anpticha@d@(y 2l manges sewikydptexamply 49-HGwds PRIBIE e sal t
as per exapgple 17. 20 Exanp} 9, . .

[ 4- (4-Ben )ﬂc'ﬁ“if]l ’ﬁi ar?e"} g%n}y WY% ](02)15’ lglljl]flﬁid ngqaggf]o 1%%%{; Illrg mélf:(}géaphy on

di hydr ochlsgdade] usifi¢ Gluend-thdhBenzhysyhebifeasiags w-dbtaih pufedroduct - 2- en- | - ol
(2.1g, 0.0065mol) is converted to 25 [4-(4-benzhydryl pi perazin- 1
-yl)-(2)-but-2-enyloxy] acetic acid in a manner simlar to exanple 17. The

crude prod talyed as_q. i A8y wad [ed col
chr onmat ogr W@Qﬁ%’cﬁpﬁﬁ i‘%@?ﬁé@dl%&h%@ﬁ%@ﬁ& 4?%%&%&%; Zg g%‘bi | e
phase {0 2H), 3.95 (s, 2H), 4.17 (d, J= 4.9Hz, 2H), 4.28 (s, 1H), 5.50-5.80 (m, 1H), 5.80-6.1

(m, 1H), 6.95-7.40 (m, 9H), 8.98 (br, exchangeable with D,0)

It was converted to dihydrochloride salt as per example 17.

20

Example 19

[4-(4-Benzhydrylpiperazin-1-yl)-(Z)-but-2-enyloxy]acetic acid dihydrochloride,

(Ic): ‘

4-(4-Benzhydrylpiperazin-1-yl)-(Z)-but-2-en-1-o0l (2.1g, 0.0065mol) is converted to
25 [4-(4-benzhydrylpiperazin-1-yl)-(Z)-but-2-enyloxylacetic acid in a manner similar to

example 17. The crude product obtained as a foamy solid is purified by flash column

chromatography on silica gel using toluene-methanol (8.5:1.5) as mobile phase to

obtain pure product.

25



obtain pure product. 25 WO 03/079970 PCT/ I NO3/00089 'H NWR (CDC13, 8ppm:
2.40-2.85 (m 4H), 2.85-3.20 (m 4H), 3.68 (d, J=7.53Hz, 2H), 3.96 (s,
2H), 4.18wOd3/02e970t. 60Hz, 2H), 4.33 (s, 1H), 5.50-5.80 (m PCHINOB0B- 6. 10
(m 1H), 7.00-7.50 (m 10H) 5 It is converted to di hydrochloride salt as

per examplig $QR ( @mm;)ls? % 2[440 {2%5 (m 4H), 2.85- 320 (m, 4H), 368 (d, I=7.53Hz,
[ Bis-(2,4-difluorop hen rreth era2|n1¥1 g 2en|oxy} acetic
10 aci d di2d)d3.06lfs, &H)délg((dd)=4a0Hz 2H), 4.33 (s, 1H), 5. 0580 (m 1H), 5.90-6.1

{4-[Bi s- ( hq ;ﬁé,ong(gﬁgggrenrﬁbhgret hyl ] pi perazin-1-yl}-(2)-but-2-en-1-0ol (6. 2g,

0. 0157np1)

{4-{4-[bis-(2,4-difluorophenyl)methyl]-piperazin-1-yl}-(Z)- but-2-enyloxy}
acetic acid in a manner simlar to exanple 17. Crude product is obtained
is as & fdhingomwiied tauiterrachlosideiself _PHFXHPREH % 0l urm chr omat ography on 15
silica gel using toluene-nethanol (4:1) as nobile phase to obtain pure
product. 'H NWR (CDC13, 8ppin): 2.20-2.75 (m 4H), 2.75-3.20 (m 4H), 3.57
(d, J=6.07Hz, 2H), 3.96 (s, 2H), 4.17 (d, J=3.90Hz, 2H), 4.99 (s, 1H),

5.50-6.10 gm 2H), 6.45-7.0 (m 4H), 7.20-7.65 (m 2H), 9.87 (br) 20 The
product i 2 pin ethyl acetate (12m), acidified with a solution of

hyd
0 et ¢ nd LA AEhEL Ty iplp i £y MR o dogassed

{4- ([14 g@hwmdﬁyﬂmpgﬂMd%IQMt hyl ] - pi perazi n-1-yl]-(Z2)-but-2-enyl oxy}acetic
aci i hydr ori de, e): . :

4-{4-[Bis- f—aﬁ’@ﬁ t{?opﬁ@ﬂ%’}’ﬁ%@ﬂ%ﬂﬁ@@&%ﬁ‘ﬁ1'1V1§ifz)(“?}t'26%‘%'1'é’1en 1- 88282, 269,
ml) is cooveridfid Gonverted {4-{4-[bis-(2,4- dlﬂuorophenyl)methyl] 1perazm— 1-y1}-(Z)-
{4-[4-[Dbis-(4-chlorophenyl)inethyl]-piperazin-1-yl ! (1 - but - 2- 30 enyl oxy}
aceti c acilhti2renyloxyhaestic saoid |iara pymBKapBIAL 19 © gr Sauds PeBtUSE Aed i s

26 obtained is as a foamy solid which is purified by flash column chromatography on

15 silica gel using toluene-methanol (4:1) as mobile phase to obtain pure product.

'TH-NMR (CDCls, Sppm): 2.20-2.75 (m, 4H), 2.75-3.20 (m, 4H), 3.57 (d, J=6.07Hz,
2H), 3.96 (s, 2H), 4.17 (d, J=3.90Hz, 2H), 4.99 (s, 1H), 5.50-6.10 (m, 2H), 6.45-7.0
(m, 4H), 7.20-7.65 (m, 2H), 9.87 (br)

20
The product is taken up in ethyl acetate (12ml), acidified with a solution of anhydrous
HCl in ethyl acetate to pH 1.0 to 2.0, concentrated and degassed to get the
dihydrochloride salt .

25  Example 21
{4-[4-[Bis-(4-chlorophenyl)methyl]-piperazin-1-yl]-(Z)-but-2-enyloxy}acetic acid
dihydrochloride, (Ie):
4-{4-[Bis-(4-chlorophenyl)methyl]piperazin-1-y}-(Z)-but-2-en-1-ol (2.26g, mol) is
converted to {4-[4-[bis-(4-chlorophenyl)methyl]-piperazin-1-yl]-(Z)-but-2-

30  enyloxy}acetic acid in a manner similar to example 17. Crude product obtained is

26



WO 03/ 079970 PCT/1 NO3/00089 purified by flash colum chronatography on
silica gel using toluene-nethanol (4:1) as nobile phase to obtain pure
product. WBHBNWRI(CDCL3, 8ppn): 2.50-2.80 (m 4H), 2.80-3. POT(NY3/00089) , 3. 60
(d, J=7.38Hz, 5 2H), 3.94 (s, 2H), 4.20 (d, J=4.08Hz, 2H), 4.31 (s, 1H),

5.23 (br, 8x&BaBYeRBh QoM chrBRMogrdphh@n il del nsing thlnee-BotANdO4(l) 1H),
7.10-7.40 (m 8H). The Erpduct was converted to di hydrochloride salt as in
exanpl e 17s mabilaphise to @bty pure product.
{4-{4-[Bis-(4-fluorophenyl)nethyl]-piperazin-1-yl}-(Z2)-but-2-enyl oxy}
acetic acid nmethyl ester dihydrochloride, (If): To a stirred sol ution of
{4- {4-[ bi SN LODODf Bk W51y KD (), HED A280.3 DOY(E), 4TE) 3UAM (d, 7 3811z,

2-enyl oxy}acetic acid (35g, O

.084nol) i th | 560mL i
o on S Ay 505 40N F-BOTIT, TEDeh A 45Uy 5 35 P cxbbaneagide 83 on i

refluxed for. . 2hts, I 1 1 i f 4hrs. Th
crystalli }g@)sgﬁﬁé@g?ﬁﬁﬁ)egé%%1\/%;/551@13135&\/\,1’?%72??%% gﬁ?i'cg': at er ?2x5i ﬁl) , and
dried in OM%?r@ducﬁQaﬁ&rﬁeﬂed gedihydrectioddbusatt.as iHeddai®l¢ D20, 6ppn): 3. 20- 3. 60

(m 8H), 3.64 (s, 311), 3.94 (d, J=7.66Hz, 2H), 4.00- 4.20 (m 4H), 5.31
(s, 1H), 5.50-5.78 (m 1H), 5.90-6.20 (m 1H), 6.85-7.15 (m 4H), 20

7.30-7.60 Exanpl e 23

{4-{4-[Bi éf@'—-’ﬁg‘%r ophenyl)i nethyl ] - pi perazin-1-yl }-(Z2)-but-2-enyl oxy}aceti
C aci dio et{ayd-[Bid-er-flaoruptienymetiytiepipetagin-1-38-()-kut-puylexyiaeetic peid of
{4-{4-[bis-(4-fluor oighgng%glrrecifh - piperazin-1-yl}-(2Z)-but-

2- eny| oxy}medyl estercdigyHoHiprias; §854no1) in ethanol (20nl), is added a

sol ut i on” of o3RG Richt KRR Mhibtdpholy oty PpipERe s Db b S

refluxed for around 2hrs, cooled to Cand stirred for 4hrs. The
crystal | i zpenyatyilacdtis deid (kzed,034mobea methanol d56Amb) 15 addsd® solufiph efr i ed i n

oven at 602; gdr%ué 191(9 ?1;[. etrh?fleac%{a?edﬁ'ﬁ %)H ié(%—Zz. %‘hg@olgﬁéﬁ) 7391%319}(&)1%‘ bﬁﬁ?’é&@&ﬁ 9

15 to 25-30° C and stirred for 4hrs. The crystallized solid is filtered, washed with ethyl
acetate (2x5ml), and dried in oven at 60-65° C to get the product.

'H-NMR (D,0, Sppm): 3.20-3.60 (m, 8H), 3.64 (s, 3H), 3.94 (d, J=7.66Hz, 2H), 4.00-
4.20 (m, 4H), 5.31 (s, 1H), 5.50-5.78 (m, 1H), 5.90-6.20 (m, 1H), 6.85-7.15 (m, 4H),
20 7.30-7.60 (m, 4H).

Example 23
{4-{4-[Bis-(4-fluorophenyl)methyl]-piperazin-l-yl}-(Z)-but-Z-enyloxy}acetic acid
ethyl ester dihydrochloride, (Ig):

25  To a stirred solution of {4- {4-[bis-(4-fluorophenyl)methyl]-piperazin-1-yl}-(Z)-but-
2-enyloxy}acetic acid (1.0g, 0.0024mol) in ethanol (20ml), is added a solution of
anhydrous ethanolic HCI till pH is 1-2. The solution is refluxed for around 2hrs,
cooled to 25-30°C and stirred for 4hrs. The crystallized solid is filtered, washed with
ethanol (2x5ml), and dried in oven at 60-65° C to get the product.

\
30
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"H NVR (CDC13+DMSO-d6, 8ppm): 1.28 (t, J=7.10Hz, 3H), 2.70-4.30 (m 17H),
5.70-6.20 (m 2H), 7.10 (t, J=8.62Hz, 4H), 7.40-7.80 (m 4H). Exanple 24 5
{ 4- { 4- [ Biwo(odnfd9oor ophenyl ) net hyl ] - pi per azi n- 1-yl } - ( Z) - buCZANOB/I008%y } aceti C
acid isopropyl ester dihydrochloride, (Ih): To a stirred solution of

{4-{4-[Dbis %f@M t i i A7l 10wz} 365) 2170t4.20 (@nTE; t
acid (1.0g }Mgl\%% 4m)1 nglbga%(;3 Irggb]h ggg§zo{¥7é2§r$}& H;%s added(anﬁso?’ﬁ ?gﬁ Io?

anhydr ous SHED 6126 (ins 21, Tphd (t,a]l=(8(ﬂﬂﬂz #H),17.407.86 (Bodlit-i on is 1-2. The sol ution
10 is refluxed for around 2hrs, cooled to 25-30C and stirred for 4hrs. The
crystallized solidis filter ed washed wi th isopropyl alcohol (2x5n1 ), and

dried in oughuab 280-65C to get product 0.968g (75.85%yield). H-NI\/R
CDC13+D|\/SO_G'6i8— : 1.23 (d, J=6.25Hz, 6 60-3. 70

3 70- 4540 {@rid- [mw ﬂuie@pberzﬂ)mshy!]rplpemeel Fqb@)(bﬂt-%ﬁyyloﬁvrp%etw feld( m 1H),

7.16 (t, 4 Exanpl e 25 20

(R S)-{4- [‘i"l{r(oﬁyt“fz‘ffedr‘%%ﬁ%rr?yﬁ'ﬁ)&%h@wmt hy:-? pi pergglﬁ 1-yl]1-(2) - but - 2-

enyl oxy} acps hGtiaed doluSep 6o Py {44 biser-filickoptienyithethyliigipereting 1-yIFHE)-boepar at i on
was carried out_ using (R

chl or ophersayjorbikasgtierecil (] B&p@rdr%f‘ﬁlo@ {n fisopsapyh Alcolol (PmRy vis AdEd @ acid in
a nanner Z)Hﬂolngff ghﬂygﬁ&?%ﬁbﬁn%é&pr%l%ﬁo%ﬂ( %%Wﬁﬁﬁ '?]%)é'@lutléh 26 (d,

J=6. 26Hz, 3.°80- 4 , ,
4H), 41090-i5 rafuxcth fod bopnd 21ifs; odIBd (orR5-BRIC and s@@ecsfowh(rmﬂ@mrystarlhml 7. 90

E?l 4- 2 m or gﬁ%ﬁé@??f%ﬁéﬁ‘gﬁ%@&% hilggpgéggff%hﬁl%i‘ﬁbzﬂ&‘g‘b‘%- % )Oé’%?/ oxy?acetl c
aci d met hyl, L) eHudicedEeeikeviviad). (11):

'H-NMR (CDCl+DMSO-d, Sppm): 1.23 (d, J=6.25Hz, 6H), 2.60-3.70 (m, 8H),
15 3.70-4.40 (m, 7H), 4.80-5.20 (m, 1H), 5.60-5.90 (m, 1H), 5.90-6.10 (m, 1H), 7.16 (t,
J=8.56Hz, 4H), 7.40-7.90 (m, 4H). '

Example 25

20 (R,S)-{4-[4-[(4-chlor0phenyl)phenylmethyl]piperazin-l-yl]-(Z)-but-2-
enyloxy}acetic acid isopropy! ester dihydrochloride, (Ii):
The preparation was carried out using (R,S)-{4-[4-[(4-
chlorophenyl)phenylmethyl]piperazin—1-yl]-(Z)-but—2-enyloxy}acetic acid in a
manner similar to example 24.

25
'H-NMR (CDCl+DMSO-dg, Sppm): 1.26 (d, J=6.26Hz, 6H), 2.80-3.70 (m, gH),
3.80-4.15 (m, 3H), 4.21 (d, J=5.57Hz, 4H), 4.90-5.15 (m, 1H), 5.70-5.95 (m, 1H),
5.95-6.15 (m, 1H), 7.10-7.90 (m, 9H).

28



5 To a stirred solution of

(R S)-{4-[4-[(4-chl orophenyl ) phenyl net hyl ] pi perazin-1-yl]-

(2) - but - 2wervglomey} acetic acid (1g, 0.0024npl) in net hanolPCfaANmI)0ps9 s added
a solution of anhydrous HCl in ethyl acetate till pH of the solution is
.1-2. The solution is refluxed for 2hrs, cooled to 25-30C, added anhydrous
diethyl ether till slight haziness and stirred for 4hrs. The crystallized
solid is fEXxangred6 washed with diethyl 10 ether (2x5m ), and dried in oven

t 60-65C . tudl0- 3. 90 811
3. 73 (s, %15)9{%3[4%9 H@’ES"'{‘%%“”WE?“@%@%@? N ?Hﬁm b"g(% 6. 20 (m( mlH) .
[7(10 ZI 50 dnflo x@?‘ﬁ)eeﬁ?aﬁilﬁ Iﬁ?tES)l ésmor (ﬁlﬂ)’drﬁﬁi@mmﬁ ZE ER S) -{4| [ 4- t
C oro en en nme | [ I N=- 1- - - - - 60N (094 etic
Lttty Faret i sopdicent o e T S hammihd b the i NS B4eaR5  e
R dded
g?]: g?oéhei@%phe &l(r%gﬁ Cplaf)lgr 1zg nO 0024m012 Zl)n Iﬁllf!tzhag()ler%(l)rgl%y 1Séicaet |ec E:am din

a 20 man n;alutmmﬂ aahydmueﬂé‘,hpi eihylsacetatﬁ ol pHi of the: eolptiml tict-2- The sqlption
(CDCl 3+DVBO- d6, Sp

3 90 4. 30 1 etleygd ?OS 2;*33 5°2°§£e%(fﬂ 53‘%9) dﬁél%& OPm %T%) etﬁg}] Tﬁ%ggb (m

7. 50-p4 ? n%% G sthidd for AhrEXHEPrPstABzed solid is filtered, washed with diethyl
{2 {4 [ bis-(4 uor ophenyl ) met hyl ] p| erazin-1- 3/I met hyI } benzyl oxy}acetic

acid i hydhedPkoml)dand drietla) oven at 60-65°C to get produ
{2-{4-[Bis-(4-fluorophenyl)nethyl]piperazin-I|-yl nethyl } phenyl } net hanol
(5.0g, 30 0.0122nol) is converted to

{2-{4-[Bi s'f ik Y @mmgbﬂ&t meﬂlplaom-apor(xﬂ 8LY) BB My, I 590039 Jacet i c
acid in a manner simlar to exaq? 17. Crude product '29 WO 03/079970
PCT/ | NO3/ OTIBS.70eB0G(metH), 6.00th-2 (releb)ﬂflpa%w | Uhn 7 SRR Bt Bphy on
silica gel using toluene- nethanol (8.5:1.5) as nobile phase to obtain pure
product as a white foany solid. 'H NWR (CDClS, 8ppm : 2.40-2.75 (m 4H),

2.75-3;20 goymfid27 4.06 (s, 2H), 4.10 (s,
(R,S)—{4-[4-[(4-chlorophenyl)phenylmethyl]piperazin-l-yl]-(Z)-but—Z-
enyloxy}acetic acid ethyl ester dihydrochloride, (Ik):

The preparation was carried out using (R,S)-{4-[4-[(4-
chlorophenyl)phenylmethyl]piperazin-1-y1]-(Z)-but—2-enyloxy} acetic acid in a

20  manner similar to example 25, to obtain the product.

'"H-NMR (CDCl;+DMSO-ds, Sppm): 1.27 (t, J=7.12Hz, 3H), 3.10-3.90 (m, 8H),
3.90-4.30 (m, 9H), 5.75-5.95 (m, 1H), 5.95-6.15 (m, 1H), 7.10-7.50 (m, 5H), 7.50-
8.00 (m, 4H).
25
Example 28
{2—{4-[bis-(4-ﬂuorophenyl)methyl]piperazin-l-ylmethyl}benzyloxy}acetic acid
dihydrochloride, (IIa):
{2- {4-[Bis-(4-fluorophenyl)methyl]piperazin-1-ylmethyl} phenyl}methanol (5.0g,
30 0.0122mol) is converted to {2- {4-[Bis-(4-fluorophenyl)methyl]piperazin-1-

ylmethyl}benzyloxy}acetic acid in a manner similar to example 17. Crude product

‘29



5 2H), 4.28 (s, 1H), 4.58 (s, 2H), 6.70-7.10 (m 4H), 7.10-7.50 (m 8H).
The product is taken up in ethyl acetate (12nl), acidified with a solution
of anhydrw093/0%80in ethyl acetate to pH 1.0 to 2.0, conceairnsexzwosnd
degassed to get dihydrochloride salt as a white solid. 10 Exanple 29 (R S)

{2-{4- [ (4pehh&d aPpeidd B?%)ﬂll repludyl khioRet@taphy oty kitiet pel uismgztplusrg}  acetic
aci d di hydrochl ori1 de,

{ 2- { 4- [ ( 4ncthansd @)ﬁelr@bw)s mv@rdy mh@qem Ppigineis Prosuet 35 agits OPmN AT met hanol
(4.09, 9.83mml) is converted to
{2-{4-[ (4-chl orophenyl ) phenyl net hyl ] pi perazi n-1- yl nmet hyl } benzyl oxy}acetic

acid i n aIRME{CDIOY, bapm}: 2.4XATPIe, ZI.H) 201948120 o4y t4.0606t Al ed 08, an
of f-white foany soli dis purified by ash col um chrﬁgatography on silica

gel usi n@2HpHES8(e-1FE: AR 6 268, (57(1751)0 (313 4ﬁlﬂb7 1&7pR48e SHY obtain pure product
as a 20 white foany solid. '"H NVR (CDCl13, 6ppnm): 2.40-2.80 (m 4H),

2.80-3.20 (m 4H), 4.06 (s, 2H), 4.14 (s, 2H), 4.28 (s, 1 4.58 (s, 2H),
7.00-7. 50Tk(d1fbro&§dﬂ)1s talbn U e ahgtﬁaeﬁatel (32m©nmﬂdﬁied with zrlsdhytmmgiﬁnb drd@S sal t

using a solutjon of anhydrous_HCl |n hyl acetate adsd e.8 30 30
VO 03/ 0798€b irCElozrettode PExahd 329‘5 fondiaBd Cally degas¥ ge

{4-] 4- [13&1 c(ré%l'p H?%%%?ﬁﬁlﬁml ] p| perizin-1-y1]-(E)-but-2- enyI oxy}acetic

aci d dlh or To a stirred solution of

4-{4-{bi s- (4-f |l uorophenyl ) et hyl ] pi perazin-l-yl}-(E)-but-2- 5 en-1-ol
(247.0g, 0. 689rmlg and potassiumtert-butoxide (139.2g, 1.240npl) in

anhydr ou £ anol (2000m.), preheated at 60-65 C for 1 hr. under
nitrogen atnosphere, is added dry sodi um chl oroacetate (160.5g, 1.378npl).
The reaction mass is then refluxed for further 5hrs. The m xture is then
concent r a@Rel) (Rr{e-{(4-chdoroptienyl)phenylmethyl] piperazin-1-ylmethyl}benzyloxy

acetic acid dihydrochloride, (IIb):

15 {2-{4-[(4-chlorophenyl)phenylmethyl]piperazin-1 -ylmethyl}phenyl}methanol (4.0g, -
9.83mmol) is converted to {2- {4-[(4-chlorophenyl)phenylmethyl]piperazin-1-
ylmethyl}benzyloxy}acetic acid in a manner similar to example 17. Crude product
obtained as an off-white foamy solid is purified by flash column chromatography on

silica gel using toluene-methanol (8.5:1.5) as mobile phase to obtain pure product as a

20  white foamy solid.

'"H-NMR (CDCls, Sppm): 2.40-2.80 (m, 4H), 2.80-3.20 (m, 4H), 4.06 (s, 2H), 4.14 (s,
2H), 4.28 (s, 1H), 4.58 (s, 2H), 7.00-7.50 (m, 13H).

25  The product is converted to dihydrochloride salt using a solution of anhydrous HCl in

ethyl acetate as in example 28.

30
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pressure at below 60 C until tert-butanol is conpletely renoved. The
residue is taken 10 up in water (1500nl) and washed with ethyl acetate (2 X
1500 ). wbesatpseous solution is then acidified to pH 5- ®CTAX0Y@og%d i nt 0
di chl oronet hane (2 x 750m ), washed dichl oronet hane | ayer with water
(300m ), pRdmepyentrated to get crude product as a foany solid. The crude

product i uritred by flash colum c¢chromatao g on s ca gel .using
t ol uene- méd-fra s~ (throdyenm)meﬂbylmm%rézm-ﬂhﬂl @)3 ET%‘(TBX'[O’% ﬁ‘b ni9ed to
its dlhyd chl or.i.de s s in exarrple 17. 1H NWR (D20, 8 320370
(in, afi5gss ‘H"“ﬂ‘egﬁ}@ﬁz 3.93-4.05 (m 4I(-|) 5, 3Epm)s

2 H;35 208%{6@ lstlﬂr%dl s51|1:\1)ﬁan of 112{4 [hls (sziucghef)m}yv)namw]mpehaa)n-l wlk%é‘i)ws@ (in,
. a e or en
pi peri Zi nﬁll-r{gql] (%‘E’)anu(? 6§ém‘é1?lyar“5x£?§"é1§%’tlmc teéﬁ?‘ﬂfogild%lp@ﬁg?ﬁi or%ob( iy b) :
(R S)-4- {4@%‘3%‘? gmﬂﬁ,@ h@dvmg}waﬁéa% Lo G@Gﬁcnfok -y bt efder Bittognen- | - ol

(1.99 I's converte

(R S) { 4- hndsphereh hs)radcﬂﬂaledgzl $@many¢hi@ph§dta]tp|(gg@(} P2 h378mol) The reaction

I E) - but - 2-enyl o i S
)c/)b% al( n)ed Hasgis th%‘hfé%%?)‘f fwtheg; ﬁgfsafgﬁlfninf lghencg t}ﬁréﬁagﬁ%cﬁgt ogr aphy
on sili Cag%?slsurk'%’t Sowl P tansii MRLbhan] i{ & le@l‘y rréﬁblvéce ’mieassadua)lsmdkteal n pure

pr oduct WO 03/079970 PCT/ I NO3/ 00089 1H Nl\/Ré P &rﬁ: 2.40-2.75
(m AKp, BpTiH- BaRD (momwlnd vabed vath eihyl aegtate ( @éﬁ@“ o AQUBRYS, 15 (m

4.26 5 It
Was conv etsg’ﬁ%‘o?gg &b‘?ﬂ/a‘f‘lgl ]ﬁgq?lpg% 5s(%a_iil) %Xt%gt%éelglm(’aégﬁ%r&ge%m@&x&mS
E(R S]Z I {4- &aﬁ,hed ld;ch%oromlethaneh 1a|y]er with water (300ml), and ccl;ncentrated to get crude
4 uor ophenyl ) phenyl net pi perazin E X cetic
aci d di hygrobist o2s de,fogmy | id. 1hhe crude proa/ucl g %)un{J ed 2b rﬁ’asﬁ X(}Slum%
E 5 $) 1 4hL0(n£11atoF | 43P BHEG) PHEh SRS 1M el MEMEAGZ(4M)! asy hbob{I&)phlsy. “Pheen- | - ol
15 product was converted to its dihydrochloride salt as in example 17.

'H-NMR (D0, 8ppm): 3.20-3.70 (m, 8H), 3.82 (d, J=6.79Hz, 2H), 3.93-4.05 (m,
4H), 5.35 (s, 1H), 5.65-5.80 (m, 1H), 5.97-6.12 (m, 1H), 6.80-7.00 (m, 4H), 7.36-7.50
(m, 4H).

20

Example 31

(R,S)-{4-[4-[(4-Chlorophenyl)phenylmethyl]piperizin-l-yl]—(E)-but-2-

enyloxy}acetic acid dihydrochloride, (IIIb):

R,S)-4- {4-[(4—Chlorophenyl)phenylmethyl]piperazin— 1-yl}~(E)-but-2-en-1-01  (1.9g,
25 0.0053mo)) is converted to (R,S)- {4-[4-[(4-Chlorophenyl)phenylmethyllpiperizin-1-

y1]-(E)-but-2-enyloxy}acetic acid as in example 30. Crude product is obtained as a

foamy solid which is purified by flash column chromatography on silica gel using

toluene-methanol (8:2) as mobile phase to obtain pure product.
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2.06mmol ) is converted to

(R S)-{4-[4-[(4-fluorophenyl) phenyl net hyl ] pi peri zin-1 -

yl ] - (E) - bwD-03071990 oxy}acetic acid as per exanple 30. The ecwdsojmooghuct
obtained (0.77g) is purified by flash colum chromatography on silica gel

[ t ol ugr - ' 125.8.20 | B.3PB 80 (npRENt . 15
e e N a 382- (5

{_Im 2H) , 3. 927n(55, 2H) ,
4.00- 4. 18.93nGs, ZH), 4.00-265 (m, 2H4,26(s6 bHB . GE-6.00 (@) 80 (br).00Q-fr021) |
7.07-7.50 1%\”%9 /H, 10.70 (br, exchangeable). 20 It is converted to its

di hydrochl( r7de salt as in exanple 17. 1C50 determ nation using isolated
guinea pig ileumfunctional assay Term nal segnent of ileumof junction of

Dunken Hartl ey guinea pig, of about 10 cm fromthe ileo-caecal, separated
f r om nesedtwad eonyettetiordihrdsodhiosidesal 4% BereymPEsl T epved and pl aced in
Tyrode sol ution of conposition, NaC 137.0mM KO 2.7 M CaC 2 1.8 nM
M 2 1.05 MM NaHCO3 11.9 mm NaH2PO4 0.42 mM and gl ucose 5.6 nM

mai nt ai neEx@npdd3L. The |unen of the ileumwas gently cleaned with Tyrode

so as to renove any particle wthout affectin h osal |ayer of the

tissue. Pi @h&-{43{4-{(451120rPBhW)lP@ﬁﬁYlH‘QMIH"P%‘@Z 'i'yﬁh@%ﬂui'?é?yﬁ %he. or gan

bat h of Zomati@%gﬁ(ifiﬂg’dro@ﬁltoﬁﬁgi(gﬁc.ne end to the tissue holder and other to
y aTine cotte

the transdicer on thread. The system was previousl 32 WO
03/ 079970 (REN4-NO-BUABIAEDphenl)pheryimeihpldfiperazist layk) -(E)-buadtindxgler (Frédt .

Ti ssue was kept under a restin epsj 0.5- 54g. o] ution
was conti &Rﬁa%mﬂ bFh BTG GH i, @éhfﬂéBBgﬁg{ugggpé&ﬁ)p&ﬁgylnn%&m]gﬁ%gaﬁlai 35 C

t enper at urgy A RH-@RIdxYh ddeft 230 B PeObxAfiple| 300 oadé ipiedichebtdiesiel | ne
was recor ed(@nfnoﬁ&cﬁul aeti\?e resgonses with sub maxi nal dose of 5

hi st ami ne (0778) ¥ porifing byeflashi enlema| ghyomatesaghy amsilira Rk upiag JOHEBE wer e
reproduci bl e contractions to t.his typkcal dose of histamne in
absence (dﬂ?@m}f’l—%‘gf%ﬁmgﬁ phg, eetsoeoﬁ)(t:aelggﬁreaﬁw{l%g'st 3 different concentrations
of thestest conpounds were recorded after 15m n constant incubation tine.

The percentage inhibitions caused by different
'H-NMR (CDCls, 8ppm): 2.40-3.20 (m, 8H), 3.20-3.50 (m, 2H), 3.92 (s, 2H), 4.00-

4.15 (m, 2H), 4.26 (s, 1H), 5.65-5.95 (m, 2H), 6.80-7.03 (m, 2H), 7.07-7.50 (m, 7H),
10.70 (br, exchangeable).

20 It is converted to its dihydrochloride salt as in example 17.

ICs, determination using isolated guinea pig ileam functional assay

Terminal segment of ileum of junction of Dunken Hartley guinea pig, of about 10 cm

from the ileo-caecal, separated from mesenteric attachments was immediately
25 removed and placed in Tyrode solution of composition, NaCl 137.0mM, KCl 2.7

mM, CaCl, 1.8 mM, MgCl, 1.05 mM, NaHCO; 11.9 mM, NaH,PO, 0.42 mM and

glucose 5.6 mM, maintained at 35° C.

The lumen of the ileum was gently cleaned with Tyrode so as to remove any particle

without affecting the mucosal layer of the tissue. Pieces of 1.5-2 .0 cm Iength were
30 cut and placed in the organ bath of 20ml capacity, attaching one end to the tissue

holder and other to the transducer by a fine cotton thread. The system was previously
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concentrations of test conpounds were plotted against the |og of nolar
concentrations 10 of the test corrpounds for the determ nation of |C50
TABLE -1 whbespmspound of fornula is tested for its acti PCIYNOIN0DES
gydzoclhl o;|dE salt form Conp X Y XY R R RBRAmn ZI1C0 (nmean) f SEM
. (ol es fa rést I

o bR ﬁt%f%e%@%*%@e@é%ﬂ# e e B B 1
OH 1. 30x100.5@.%5g1 The bath Folutiah @aﬁcmtmugusiybubblﬁd rvith 25 Yo 92@‘125"/26392 10- 6

5.37 x 10-7 _ le 4-d_ H

4-F H 4 F aydpngnigingdat @%Cg_‘gmnerégr& A{L%l?nflmgag m1118t1%1u71|ﬂ;rali 1‘E§1ﬁe 1&% H H H
HH I OC%J@&I% Qz%a%é&aéd Jaxéd%lo%%uﬁlul&w% rekporfed with sib IrhdﬂlmlalHdbwkeloﬂ. OL50Pr
466x107 : 11 O5Pr 2.37 x 1Q0-7,. 3.54 X
ﬁo H9H :_Slj H4hlﬁ‘amh-hd-(7l-2 X 19 NDHvere 1mtmuar3reqoré@d wntilghe resporesswese reproguciple. 4. g H

10-.7 . f

of 11 tha sdneBogs fo i vaicalodcre oo Ristindfe fn sbbihor Goi fefiol) el 200
1 OH 7€1e§b41c8< otQt YeaEt é d%réﬁt]&n&ntl’@ﬁﬁﬂsﬁﬁﬁthertbﬂg:ohipbandh- werd réecﬁfdbd H H HH

110H 0x 10-6 Illb4d HHHHHHH
10-7 f 1. Sdftex 1§m1r1 constautt igcubatipr-imeHlhe percentage iopibations %Wé by g

Cetirl 3. 1goncerilt(1r)at%n]; ofl te tgcoénp]ogmgs wéﬂe 'f)‘fotge:c)l?ﬁgamst the log of molar concentratlons

10  of the test compounds for the determination of ICsp.

O

x107

TABLE -1

The compound of formula I is tested for its activity in its hydrochloride salt form

Comp X Y X’ Y’ Ry Rz Rs Ry m n Z ICsp (mean) & SEM
d. (moles)
Ia 4-F H 4-F H . H H H H 1 1 OH 2.17x10-6 = 4.23 x 10-7
Ib 4-Cl H H H H H H H 1 1 OH 2.13X10-7 % 537X 10-8
Ie H H H H H H H H 1 1 OH 1.30x 10-6 % 4.17 x 10-7
Id 2-F 4-F 2-F 4-F H H H H 1 1 OH 2.26 x 10-6 £ 5.37 x 10-7
le 4-Cl H 4Cl | H H H H H 1 1 OH 327 X 10-7 £3.59 X 10-7
If 4-F H 4-F H H H H H 1 1 OCH; 4.00x 10-7 = 2.91 x 10-7
Ig 4-F H 4-F H H H H H 1 1 OC,Hs | 4.09x10-7+ 3.39x10-8
Ih 4-F H 4-F H H H H H i 1 O*Pr 4,66 x10-7+ 1.20x 10-8
li 4-C1 H H H H H H H 1 1 "OPr 2.37x10-7 & 3.54x 10-9
Ij 4-Cl H H H H H H H 1 1 OCH; 4.66 x 10-7x 3.54 x 10-8
Ik 4-Cl H H H H H H H 1 1 OC,Hs | 7.35x10-7% 1.85x10-7
Ila 4-F H 4-F H H H Part of 1 1 OH 1.19X10-6 £7.01 X 10-7
benzene
ring
b 4-Cl H H H H H Part of 1 1 OH 5.64 X 10-7 £1.91 X 10-8
benzene
ring
Mla 4-F H 4-F H H H H H 1 1 OH 472x10-6x 590x10-6 °
IIb 4-Cl H H H H H H H 1 1 OH 3.93x10-7+ 1.84x10-7
Illc 4-F H H H H H H H 1 1 OH 8.77 x 10-7 + 5.13 x10-7
Cetiri 3.16 x10-6 £ 4.09 x 10-6
zine
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WO 03/ 079970 PCT/ 1 NO3/00089 We claim 1. A conmpound of formula I X X1 N
R' N3-RR RS &r R4 R3 Formula | 5 wherein X, Y, X &Y are selected
from hydrwoan/o74920 ogen, substituted or unsubstituted al KPCTINOIN®as3I,
branched or cyclo), aryl, alkyloxy and hal oal kyl group; Rl, R2, R3 & R4
are selecgﬁgdghﬂn1hydrogen, substituted or wunsubstituted al kyl groups
(l'inear, branched or cyclo), aryl, heteroaryl groups 10 or aral kyl groups,
het erocycl es cadnt ai di eqnpmadef fororeda bf hetero atoms (viz., N, S, 0),
substituted or unsubstituted al kenyl or al kyny): groups of carbon 2 to 6;
wherein the substituents RI & R2 o 3 i ri nyl noiety are either syn
or anti to each other and optiona 1 together with the carbons
to which they are attached form a , Yaturated or aryl or
substituted aryl or 15 heteroaryl or subgtituted heteroaryl ring containing
one or nore hetero atons selected froM N)YS and O with a ring size ranging
from3 to 6; with a proviso that R4 together do not formpart of
aring they may exist in either E or ZNonfiguation; RS is

(CH2)"-O-CH2-CO-Z wherein nis 1 to 6; ng%4x%gected fromOH OR N B 20
&
vl

NRR, N(ORR, N(R-N(RR and U wherein 4are selected from
hydr ogen, substituted or unsubstituted al groups (linear, branched or

cyclo), aryl, heteroaryl groups or aral kyl groups, heterocycles containing
one Formula I

wherein X, Y, X’ & Y’ are selected from hydrogen, halogen, substituted or
unsubstituted alkyl (linear, branched or cyclo), aryl, alkyloxy and haloalkyl
group; R;, Ry, R3 & Ry are selected from hydrogen, substituted or
unsubstituted alkyl groups (linear, branched or cyclo), aryl, heteroaryl groups

10 or aralkyl groups, heterocycles containing one or more of hetero atoms (viz.,
N, S, O), substituted or unsubstituted alkenyl or alkynyl groups of carbon 2 to
6; wherein the substituents Ry & R, on the piperazinyl moiety are either syn or
anti to each other and optionally R; and R4 together with the carbons to which
they are attached form a monocyclic saturated or aryl or substituted aryl or

15 heteroaryl or substituted heteroaryl ring containing one or more hetero atoms
selected from N, S and O with a ring size ranging from 3 to 6; with a proviso
that when R; & Ry together do not form part of a ring they may exist in either
E or Z configuration;
Rs is (CHy),-O-CH,-CO-Z wherein n is 1 to 6; Z is selected from OH, OR,

N B

20 NRR’, N(OR)R’, N(R)-N(R)R’ and \—/ wherein R & R’ are selected from
hydrogen, substituted or unsubstituted alkyl groups (linear, branched or
cyclo), aryl, heteroaryl groups or aralkyl groups, heterocycles containing one
or more of hetero atoms (viz., N, S, O), substituted or unsubstituted alkenyl or

alkynyl groups of carbon 2 to 6; and B is selected from -(CH2)n- (nis 1 to 6)

34



or nore of hetero atons (viz., N, S, 0), substituted or unsubstituted

al kenyl or al kynyl groups of carbon 2 to 6; and B is selected from
-(CH2) n- woomm7976 0 6) 34 WO 03/079970 PCT/ 1 NO3/ 00089 amdT/IN03/00089
-(CH2)x-D-(CH2)y where Dis 0, NR S or S02, x and y are independently 1

to 6; and rﬂnﬂS(@I@mcmgtiﬂfzr)yarmﬂeréplﬁo desmia?%(mmﬂlmb indepemdeptiabl e sal ts
thereof. 2. A conpoun are

as clainmed in. claim1l wh Xb
sel ected frio Wﬂmdgéﬁectéfhff@ﬁbl torf apd B’é%lace‘}faca ogpt ]§rsé1t§>11]?8?38gen R3 and
R4 hyd f [y wh
ar:% y :119%8‘98 f&s‘d?@lrdgﬁ ‘%ﬁ ég‘&lﬁéﬁon |gurat| on or optionally en

t hey I gura together with the carbons to which
they are axtvckes Yomsseletted fienchydraggn, chhetoRBdifkioh2- O- CH2- CO- Z wherein Z
is selected from CH and OR wherein R may be selected from nethyl, ethyl
and i sopr op andday aff ydrogeng

{4-{4-[Bis-g ;H{ 048 p gﬁ QSEEth1111195'E%fZ%bﬂﬁémXﬁ&rr&r@ptﬁﬁ&Hy?wﬁéiV' oxy}acetic

acid or |ts ceu y acceptabl e sal

{4- [ 4- [ (4- Ghbpaeph ZPgdnﬁg‘amtlyh Retahy R} ngp‘éleamthﬂle garporszp viueh thewdp| oxy} acet i

c acidor its ut| cal | ceptable salt. 5.

[ 4- (4- Benz A} IE/%;E’ 7ene. %a‘e‘% but - 2- enyl oxy] acetic acid or its

phar maceut i gajs |OHdZaOC@H£ -al0)-2 Widrdin 78s selected from OH and OR wheremRmay
{4-{4-[Bis-(2,4-difluorophenyl)methyl]-piperazin-1-yl}-(Z)-but-2-enyl oxy}ac
etic acid bﬁseilqc@dpﬂmnm@dmtbﬂlamlmto@pﬂ able salt. 7.

{4-[4-[Bis- sgj h%grophenyl ) met hyl ] - pi perazi n-1-yl]-(2Z)-but-2-enyl oxy}acetic
acid or its ‘ceutically acceptable salt. 8.

{4-{4-}Bi s- (4{4BRr@M0herR)Ryih)H pigeecaril A HZ)-Hut{Znybortys 2sciny | oxy} aceti ¢
acid nethyl ester or its pharnmaceutically acceptable salt. 9. 14-
{4-[Bi s- (4- #m%m%Wﬁ%Pﬁ@fﬂccﬁ?tﬂ% §n-1-yl }- (2) - but - 2- enyl oxyl acetic
acid eghyl epte [ (4Xn1bloph AN B IBGAME LG Bbib¥radHC R 4B)-ButAehyloxy} acetic
acid or its pharmaceutically acceptable salt.
5. [4-(4-Benzhydrylpiperazin-1-yl)-(Z)-but-2-enyloxylacetic acid or its

pharmaceutically acceptable salt.

o

{4-{4-[Bis-(2,4-difluorophenyl)methyl]-piperazin-1-y1}-(Z)-but-2- enyloxy} acetic

acid or its pharmaceutically acceptable salt.

~

{4-[4-[Bis-(4-chlorophenyl)methyl]-piperazin-1-yl}-(Z)-but-2-enyloxy} acetic

acid or its pharmaceutically acceptable salt.

>

{4-{4- [Bis-(4-ﬂuorophény1)methyl] -piperazin-1-yl}-(Z)-but-2-enyloxy} acetic

acid methyl ester or its pharmaceutically acceptable salt.

o

{4-{4-[Bis-(4-fluorophenyl)methyl]-piperazin-1-yl} -(Z)-but-2-enyloxy} acetic

acid ethyl ester or its pharmaceutically acceptable salt.

10. {4-{4-[Bis-(4-fluorophenyl)methyl]-piperazin-1-yl} -(Z)-but-2-enyloxy}acetic
acid isopropyl ester or its pharmaceutically acceptable salt.

11. {4-[4-[(4-chlorophenyl)phenylmethyl]piperazin-1-yl]-(Z)-but-2-enyloxy} acetic

acid isopropyl ester or its pharmaceutically acceptable salt.
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10.

{4-{4-[Bis-(4-fluorophenyl)mnethyl]-piperazin-l-yl}-(Z)-but-2-enyl oxy}acetic
acjd i sopwopgl7®st er or its pharmaceutically acceptabl e s®CT/ING3100089

{4-[4-[ (4-chl orophenyl ) phenyl net hyl ] pi perazi n-1-yl]-(2)-but-2-enyl oxy}

acetic acid 1x¢p[opp- c}ﬂsﬂophelgﬁl)phérsjlmbtaylwpauimclayl[]-jZﬁbme:pt able salt. 35 WO
03/ 079970 PCT/ | N03/ 00089

{4-[ 4-[ (4- chl or SBASR}RIPiATHA lﬁﬁﬂlﬁwsf%%éﬁ abarpapeuficplly sgcepigblesalteny| oxy)
t d | t | t 13.
(AT 45T (e chl oy Qo o B . 5 eyl oy
acetic acid et hghylesylacetmracid ah]zihatemﬂmphauahde)atlaaibwbqﬁhwe sdt.t. 5 14.
Lo d or s ts. piatiadd i R groRuh B b bt L ey benaioko fackhe e ' ©

{4-[(4-Chl orODh%MIO}ﬂbgﬂmmwahpb&%f)@gre@aﬁ yl et hyl } benzyl - oxy} acetic
acid or its pharnmaceutically acceptable sal

{4-[4-[Bis- (43 I{Zrd4d(341€h$dr9pi®nwy;bl]epvmmlpnpe1azym]1 -YEpthyllbedzyény| oxy} acetic

0 d ] |
i o o o BRREIBR i St dhRG Rl A te. & pur - -

enyl oxy} acet i . 3gi[4.[Bfs-([t ud? el byziRdC 8-5él Boeti
{4-[4-[(4-F uorgﬁk[ler[lyls)mhenyﬁ%?ﬁlgl]plyglz{?azzlln 1}63{/){1@9‘0(Ll -bu}tioxﬁ eenlfll oxy}

aceticlfcid or Peid opHaPhuEraeytically pocseieblssalbl e sal t . 15 19. A
phar maceuti ca 3 f f | as clainmed in
any of clains 71?9119 T@ lgpoa{ﬁlg{&wh%hgg}eﬁw%%ﬂ%g?eBll] 3%?2 @2&!’ rier. 20 25 30
35 36 enyloxy}acetic acid or its pharmaceutically acceptable salt.
18. {4—[4-[(4-Fluo1l'ophenyl)phenylmethyl]piperazin—l-yl]-(E)-but-Z—
enyloxy}acetic acid or its pharmaceutically acceptable salt.

15 19. A pharmaceutical composition comprising compound of formula I as claimed

in any of claims 1 to 18 and a pharmaceutically acceptable carrier.
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