WO 02/ 066449 PCT/ EP02/ 01666 Process for the preparation of nesylates of

pi perazi ne derivatives. The present invention relates to a new process for
t he prepawatizoncdad nesyl ates of 5 piperazine derivativesPCTiEPOFOBescri bed
in Japanese patent No. 3,044,383 that piperazine derivatives can be
obtained by reaction of a primary amne with a reactive ester of a
substituted di (hydroxyethyl)am ne. This reactive ester derivative is

obt ai ned by reactl ng the substl tuted di (hydroxyethyl)ani ne conpound with a
sul f ony| Beglcede faifthe beepgesti étee ofibigeRzBERIcHattivepher ei n RL represents
al kyl or aryI and Hal is a halogen atom Using this process hydrochloric
or hydrobrom c acid addition salts of the desired piperazine derivatives
are obtained. To obtain the correspondi ng nesylate the obtained salt has
to be conyepta@nt lrrht/@nﬂolaeestafe@,qo Bares prB&@gyfth@fbréﬂwat%Sdfmy&?e%yéfat e can be
prep%red by usin ane sulfonic acid. 15 It has now been found that the
mesyPat eRPEFRAZR rb(?b\éersam ne derivatives can be obtained directly in an

econormi cltvmgresombbd thaﬁaaé@b patentNgls, cpmrwsythatcmpérdizing démettihes cgi beess of the
|nvent|0

resen invention rel ates s for the
prepar at ? tﬁm PEVHSQ gtpém}gd’y a@&%‘%@hﬁ?ﬁ‘fﬁ%ﬁ e'ﬁ% “lﬂg‘ﬁ@?é’s( 1) X-N NY (1
) byr ealduydn@()@rmw)mrme dhistrbactive estar de(\2tivXisNbtiain@) by Bacling thea conpound of
the for ”%ﬁl?stﬁu.ﬁ%d dk@dr&y&l{yﬁgmmg compound with a sulfonylhalide of the general
10 formula R'SO,-Hal, wherein R' represents alkyl or aryl, and Hal is a halogen atom.
Using this process hydrochloric or hydrobromic acid addition salts of the desired

piperazine derivatives are obtained. To obtain the corresponding mesylate the

obtained salt has to be converted into the free base, from which the desired mesylate
can be prepared by using methane sulfonic acid.
15

It has now been found that the mesylates of such piperazine derivatives can be
obtained directly in an economic way in high yield and high purity according to the
process of the invention.

20 The present invention relates to a novel process for the preparation of the mesylate of
compounds having the formuia (1)

/\
X—N N—Y (1)
\__/

by reacting an amine of the formula (2)

X—NH, )
25

With a compound of the formula (3)
HO
N—Y (3)

HO
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CONFI RVATI ON COPY WD 02/ 066449 PCT/ EP02/ 01666 2 and net hanesul fonic
anhydride, in which fornulae X represents a group of the formula (4) R- A
2 (4) whwoerie644R, i s hydrogen or fluoro 5 - R2 is hydro@em/EPat/she (1- 4

C), alkoxy (1-4 C) or an oxo group, - A represents a heterocyclic group of
5-7 ring atons wherein 1-3 heteroator‘r&from the group 0, N and S are
present, - Y is nethyl , ethyl, ethyl “substituted with one or nore fluorine

atoms, cycloalkyl (3-7 C) nethyl optionally substituted with one or nore
f1 uori ne®ad 81%’?”‘8?“'33'@9 Jfpydeie i whichgormsy sepregentg a gretpof(thy formulgher ein z
is hydroggn, phenyl, phenyl substituted with 1-3 substituents fromthe
group hydroxy, hal ogen, alkyl (1-4 C, alkoxy (1-4 C or cyano, and R3 is
hydrogen or 1-3 substituents from group hal ogen, hydroxy, alkyl (1-4
C) or alkoxy (1-4 C. 15 Prefe abI e i hvention relgtes to the
preparation of nmesyl ates of coﬁ’po ng*2 f or mul a %1) wherein X is the
group having fornmula (6) >==0 (6) d"Y has the above neani ngs. WO

02/ 066449 PCT/ EP02/ 01666 3

wherein
- R, is hydrogen or fluoro
5 - R;is hydrogen, alkyl (1-4 C), alkoxy (1-4 C) or an oxo group,

- Arepresents a heterocyclic group of 5-7 ring atoms wherein 1-3 heteroatoms from
the group O, N and S are present,

- Y is methyl, ethyl, ethyl substituted with one or more fluorine atoms, cycloalkyl (3-7
C) methyl optionally substituted with one or more fluorine atoms, or a group of the
10 formula (5)

R,

—CH ()

wherein Z is hydrogen, phenyl, phenyl substituted with 1-3 substituents from the group
hydroxy, halogen, alky! (1-4 C), alkoxy (1-4 C) or cyano, and R; is hydrogen or 1-3
substituents from the group halogen, hydroxy, alkyl (1-4 C) or alkoxy (1-4 C).

15
Preferably the invention relates to the preparation of mesylates of compounds having
formula (1) wherein X is the group having formula (6)

y
@[O%——o ©)

and Y has the above meanings.



Especially the invention relates to the preparation of nesylates of
conpounds having fornmula (1) wherein X is the group having fornmula (6),
and Y repwesenta4sm phenyl benzyl, benzyl or nethyl. 5 AcecrdiPagotees t he
process of the invention the synthesis of the piperazine ring and the

mesyl ate formation are conbined in one,single step which is of great

advant age. The formation of the reactiVe ester of a conpound having fornula
(3) by reacting it with 10 methanesul fonic anhydride is preferably carried
out in the presence of a base such as triethyl amne. This reaction can be

car ][ i edb:Eﬂ;p@tﬂiaw ?@hvetrﬁ@h V@@F;es@é tHeemS _ Eﬁérgilidﬁ cﬁﬁ?e@%&é@@ﬂbo@?;ﬂmﬂ\déﬁgviréi
prefera r ux tenperature. Suita vents are for exanple nono
chl or obeg@ﬁq‘ga ﬁ¥W?'H;%§$?%9WOURé?3W8.forml%e(%g'taé@ﬁ PRPTeSIR DR ”angvi ng
formul a (@nzgndef) oamethgl t her known conmpounds, or 15 can be prepared in

the sgme manner as structurally related known conmpounds. The nesyl ates of

the conpounds having fornula (1) are novel conpounds. A nunber of free
bases, hyiceEdndid e Reacgsaatiiheiinentian the synthesig vhthst pigeretinguing apdribeund ar e

known al ngadi¥ate 20hmHNen LAY EHhHAEY 7 SR difdI@LRS whithtib 6f g:%\é?bd\%ﬁé/d@t es of the
conpounds having formula (1). The 1 nvention especially relates to

nmesyl at es of conpounds having fornula (1) wherein X is the group of the

fornul a (The forRatidrodf thdreatveYedi@SoftNeoniiRMe hawiag fdtafila (Z?‘ blybé@cﬂﬁg ma@it% ly
ereln

the | ti |, at | at f havi I

X 1 s Do 0 BpE TGN b B & P =Bl po0 a0t ES DAL SER r 9IRS YT “bensyl

or et hyriethylrmrnhav'éhﬁs rezctigmcan belcarriey i arh atgasictsolveheattesykedtessof t he

corpound BP0 o blererily it fibtenipbiur® 07 oup having formila (6)
e group m phenyl

and Y represents t
Suitable solvents are for example mono chlorobenzene and methyl ethyl ketone.
The starting compounds having formula (2) and (3) are either known compounds, or

15  can be prepared in the same manner as structurally related known compounds.

The mesylates of the compounds having formula (1) are novel compounds. A number
of free bases, hydrochloric acid addition salts and fumarates of such compound are
known already.

20  The invention also relates to the novel mesylates of the compounds having formula (1).

The invention especially relates to mesylates of compounds havihg formula (1) wherein
X is the group of the formula (6)

N
@0\/:0 (6)

and Y has the above meanings.

25  More especially the invention relates to mesylates of compounds having formula (1)
wherein X is the group having formula (6) and Y represents m-phenylbenzyl, benzyl or
methyl.

The invention particularly relates to the mesylates of the compound having formula (1)
30  wherein X is the group having formula (6) and Y represents the group m-phenyl
benzyl.



benzyl. WD 02/ 066449 PCT/ EPO2/ 01666 4 The hydrochloric acid addition salt
of the conpounds having fornmula (1), together with its interesting

phar macol wgiocabedpr operti es are known from WO 97/ 36893. A Pdirg@dverss@ge of
this known HCl-salt is the poor solubility thereof in water. At 25 C the
solubility after 2, 4, 8 and 24 hours {]espectively I's between 0.18 and 0. 20
ng/mM. 5 It has now been found that the rresyl ate of this conpound is about

8-10 ti tte¥1 sol Lébl in water, i 7 ng/m at 25 C. This higher
sol ubi | Fﬁg‘ gchigric 26l B'Pf‘éﬁﬁéf”@l wovﬂdsﬂéaéfmgtfgrmwad1)@é@geéherthh

bi oavai | Hbllriterteytnﬁﬁ plhdi‘rmaaclbg\tél repaasd are KROGN irdWENO grvseggs IAustrated in the

follow n 0 ution o g.

di (hydr ogygﬁﬁgﬁ?& OEﬁISWngﬁéﬁaﬁéﬁﬁﬁeowﬁs‘igt(?i"%zher%?f We“t’ﬂ?f rEggﬁylé)ket one

( MEK) i sthshsolgility aftde?, 4istanuigzhhouns cespeditRl isbetwveend. tROAIdOR0 md/trdsk

equi pped with a thernoneter, reflux condensor and nechanical stirrer. An 15

anount of 42.50 (240 mml) of net hanesul foni c anhydride is dissolved at
room t eHpBRupowdeshiounddhatithe mesytateofiteia coinpaund istabpet 3-40 diosisdedtten 0-5 C,

and 44 7Zombb44QvatéWDé)1 Yangt/rhI Atdnyd @”TH?@th;Heé%ldﬂinépfs EXE dt§m edr opwi se

in 30- erature er 40 of MEK is
nded whPIEeERHISE HtHien BoRaaPRl ofoesecios cPRPRGIDS i n- 2308 o ( 240
mol ) of Thetimantsn ks iktatarindné mldRinglexampMEK is 20 added dropwise while
mai ntai ning the tenperature below 10 C After rinsing with 30 nl of MK
while stirring for 15 mn. cooling is stopped and 15.01 g (100 mml ) of
the conpxamglehavi ng formula (2) wherein Is the group of formula (6) is

wiied” Thoaiora. ey atetts Biffolbath PR i
with 60 /f methwetyl ITeﬁ@neMI\ﬂEﬁ} is charged under nitrogen into a 1000 ml round bottomed

flask equipped with a thermometer, reflux condensor and mechanical stirrer. An

15 amount of 42.50 g (240 mmol) of methanesulfonic anhydride is dissolved at room
temperature while stirring. The reaction mixture is cooled to 0-5° C, and 44.77 g (440
mmol) of triethylamine in 50 ml of MEK is added dropwise in 30-45 min. keeping the
temperature below 10 ° C. Another 40 ml of MEK is added while stirring for 15 min. at
0-5°C. In 10-25 min. 23.08 g (240 mmol) of methanesulfonic acid in 30 ml of MEK is

20  added dropwise while maintaining the temperature below 10 ° C. After rinsing with 30
ml of MEK while stirring for 15 min. cooling is stopped, and 15.01 g (100 mmot) of the
compound having formula (2) wherein X is the group of formula (6) is added. The
‘mixture is rinsed with 130 m! of MEK, and warmed at 20-25 ° C for 1 hour. The clear
solution is filtered into another flask and washed with 60 ml of MEK. The mixture is

25  heated till reflux and about 60 ml of MEK is distilled off. Reflux is continued for 8-24
hours and 140 ml of MEK are added. Then 150 ml of water/MEK are distilled off and
the mixture is cooled to 0-5 ° C and stirred at this temperature for another 2 hours. The
product, i.e. the desired mesylate, is filtered, washed twice with 75 ml of cold MEK (0-5
© C), and dried at 50 ° C-(100 mbar) under nitrogen. Yield 33.3 g; melting range 263 —

30 275° C.
In a similar manner the mesylates of the compounds having formula 1 wherein
1) Xis the group of formula (6) and Y is benzyl
2) Xis the group of formula (6) and Y is methy! have been prepared.

35



25 heated till reflux and about 60 ml of MEK is distilled off. Reflux is
continued for 8-24 hours and 140 ml of MEK are added. Then 150 m of
wat er / MEKWwearoe/ocki4g2 i | | ed off and the m xture is cool ed toPOTEPILZBGGE
stirred at this tenperature for another 2 hours. The product, i.e. the
desired nesylate, is filtered, washed twice with 75 mM of cold MEK (0-5
C), and dried at 50 C (100 nbar) undefr nitrogen. Yield 33.3 g; nelting
range 263, - 30 275 C 1In a simlar manner the nesyl ates of the conpounds
havi ng f Sa 1 wherein 1) X is the group of fornula (6) and Y is benzyl
2) Xis the group of formula (6) and Y is nethyl have been prepared. 35 WO
02/ 066449 PCT/EPQ2/ Q1666 5 ainms. 1. Process . for the preparati of
pi perazi ne deri'Vati 8%‘[?‘6(?5%335%0&9@&?@%’1"9[ ﬁqtvap\f.?é, C'??é@?g%ﬁ%%&%tgﬁ?)ounds
havi ng the fommedydaié dj cGmpeuNdbihXviad the foymualagt) i ng an ami ne of the formul a
(2) %NH2 (2) 10 with a conpound of the fornula (3) HONY (3) HO 15 and
nmet hanesul foni ¢ anhydride, in which fornulae X represents a group of the
formula (4) R DA--R2 (4) /\

X—N /N——Y (1)

\
N__ /

by reacting an amine of the formuia (2)

X—NH, (2)
10
with a compound of the formula (3)
HO
N—Y (3)
HO
15 and methanesulfonic anhydride, in which formulae X represents a group of the
formula (4)
R; OG R, )
wherein

- Ry is hydrogen or fluoro

- R, is hydrogen, alkyl (1-4 C), alkoxy (1-4 C) or an oxo group,



wherein - R is hydrogen or fluoro - R2 is hydrogen, alkyl (1-4 C, alkoxy
(1-4 © or an oxo group, WO 02/066449 PCT/ EP02/01666 6 - A represents a
het er ocycwom2gscap of 5-7 ring atonms wherein 1-3 het er oatPamEPO2/0166¢ he
group O, Nand S are present, - Y is nethyl , ethyl, ethyl substituted with
one or nore fluorine atons, cycloalky] (3-7 C nethyl optionally
substituted with one or nore fluorine® 5 atons, or a group of the formula
(5) R3 -CHZ (5) .,z wherein Z is hydrogen, phenyl, phenyl substituted with
1- 3 substituent sAr@}r%erttsh@hg’ge@qu Pb&9f5-ﬁdlng@é¢fns whewgin {-8-4 C), al koxy

(1-4 O or cyanopetaididrss frém tﬁyg,rogg@ ,\péndlsgré%ggmt uents fromthe group
hal ogen, hydroxy, alkyl (1 4 or al koxy (1- 10 2. Process according

to claim1, char cter he ate of a conpound having
fornula (1) wher 'Snm?hiyE thg ﬂpgéﬂhﬁtft“tgﬁé%f‘&”ﬁlﬂrg‘o(% 'U%‘W'PB) and Y has
t he meani ngs gi veycldatkyl BFACMbtHys optiichaRY eibstitliteBwitPsrec@sporsiL@riaened in
claig 2 char aCtﬁtBH@egréBrohE%rf%%Bﬂlﬁ ﬁ)ate of the conpound of the fornula

(1) wherein Y represéntsm benzyl or nethyl is prepared. 4.
Process as clainmed in claim3, characterized in that the nesylate of the
conpound having formula (1) wherein X gepresents the group having fornul a
20 (6) and Y is the group m phenyl benzyl is prepared.

—CH; )
4

wherein Z is hydrogen, phenyl, phenyl substituted with 1-3 substituents form
the group hydroxy, halogen, alkyl (1-4 C), alkoxy (1-4 C) or cyano, and R; is
hydrogen or 1-3 substituents from the group halogen, hydroxy, alkyl (1-4 C) or
alkoxy (1-4 C).

10 2. Process according to claim 1, characterized in that the mesylate of a compound
having formula (1) wherein X is the group of the formula (6)

N
>0 (6)

and Y has the meanings given in claim 1 is prepared.

15 3. Process as claimed in claim, 2 characterized in that the mesylate of the
compound of the formula (1) wherein Y represents m-phenyl benzyl, benzyl or
methyl is prepared.

4, Process as claimed in claim 3, characterized in that the mesylate of the
compound having formula (1) wherein X represents the group having formula
20 (6) and Y is the group m-phenyl benzyl is prepared.



WD 02/ 066449 PCT/ EPO2/ 01666 7 5. Process as clained in claim 3,
characterized in that the nesylate of the conpound having formula (1)
wher ei n Xvoapnesent s t he group having fornmula (6) and Y iPSTiHPe2/bBREY |
group is prepared. 6. Process as clainmed in claim3, characterized in that
the nesylate of the 5 conpound having formula (1) wherein X represent the
group having formula (6) and Y is nethyl is prepared. 7. Mesylate of a

conpound .havi formula.(1) .wherejn the s ol s have th nings given in
claim1.°8. Nﬁ??%@saﬁa'é\e)gi'mam? %ﬁaéﬁ%égaﬁéﬁ'@f ﬁwetrﬂ%sy%;%ngﬁg have t he
meani ngs gi veroni@und haliag fordwlad(1) WasigineX eemssaritathsapouphaling fori@ulanvher ei n
the synbols h : [ [ ve in.claim3. 10. Mesylate as clainmed in
claim9 of thZgg%%gﬁgr@%wae\?]gﬂ&%%r'?rﬁ)[eggf%' wherein X is the group having
formula (6) and Y is mphenyl benzyl. 15 11. Mesylate as clainmed in claim9
of the cOnmpourkfosessi asclaigiadin glaim $, eiacaaienizer in fhat thegnesytale ohtdei ng fornul a

(6) amd Y is hefmtund hvinlyBSWHuRE ﬁ? etk TBstebeht Ghahdus hgflingmnﬁn‘%f@wd
having forrmula (1) wherein X 1is the group having fornula (6) and Y'is
net hyl . 20 o@and Y is methyl is prepared.

7. Mesylate of a compound having formula (1) wherein the symbols have the
meanings given in claim 1.

8. Mesylate as claimed in claim 7 wherein the symbols have the meanings given

10 in claim 2.
9. Mesylate as claimed in claim 8, wherein the symbols have the meanings given

in claim 3.

10. Mesylate as claimed in claim 9 of the compound having formula (1) wherein X
is the group having formula (6) and Y is m-phenyl benzyl.

15 11. Mesylate as claimed in claim 9 of the compound having formula (1) wherein X
is the group having formula (6) and Y is benzyl.

12. Mesylate as claimed in claim 9 of the compound having formula (1) wherein X
is the group having formula (6) and Y is methyl.

20
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