Pl PERAZI NE DERI VATI VES USED AS CAV2. 2 CALCI UM CHANNEL MODULATORS The
present invention relates to novel piperazine derivatives; to
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shown to be antinociceptive in animal nodels of chronic pain
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claimed to be useful 'in the treatment for exanple of psychosis,
35cogn?l i vanalgasinede pinicahassaparieyiady indherireaiment of neyrepainisdain (Broesgdht i on
provi des canp@unAsIinidH $éurad ®f PaiRais: @565, ocki ng these Ca"2.2 cal ci um
channel s. In a first aspect there is provided a conpound of

formula (1), or a pharmaceutically 5acceptable salt thereof, for use
i n therapyin aieiog] 0&,2.2 calciit? channels(Haie BeéNshownas ee imeeRANGE Adimal
selected f Egunljor(?éi fulncﬁlcrylr%:I (V%i-hquist et al. (2005) Biochemical Pharmacology, 70: 489-499).
25  Therefore, the aim is to identify novel molecules that preferentially block Ca,2.2
under conditions of increased neuronal excitability, so-called use-dependent

blockers, as is the case in chronic pain syndromes.

WO 2007/111921 (Amgen Inc) describes a series of diazaheterocyclic amide
30 derivatives which are claimed to be useful in the treatment of diabetes, obesity and
related conditions and disorders. DE 10155684 (Bayer AG) describes a series of 2-
{[{aminosulfonyl)phenylureido]thiazoles as antibiotics. WO 2008/024284 (Merck &
Co) describes a series of sulfonylated piperazines as cannabinoid-1 (CB1) receptor
modulators which are claimed to be useful in the freatment for example of psychosis,
35  cognitive disorders and Alzheimer's disease.



10where present, each Rl is independently selected from Cl4 al kyl,
Cl4 al koxy, C3-6 cycloal kyl, cyano, NRlaR b and hal ogen; RIR16 are

i ndependengbyofgb@ssed from hydrogen, Cl-4 al kyl, C6. 6cypetepriyhsoand
a 4 to 6 nmenbered heterocyclyl; or Rla and Ri b together with the

ni trogen atomto which they are attached forma 4 to 6 nenbered

het er ocycl i Be PieggRt SR RIOpHRS eqRPoUadE Whirh arescapable ohPle¢iing thess s
hydrogen, alomedeiusdsmeicl4 hal oal kyl or G _4 hal oal koxy; R4 is
hydrogen or Cl4 al kyl; R6 is hydrogen, hal ogen, cyano, C 4 hal oal kyl
or C 4 hal oal koxy; R6 is hydrogen, hal ogen, cyano, Cl4 hal oal kyl or

Cl14 hal oal kpxiirst é’éb@utctherteh@proamedi 8 asinpdurdf of RFmuRAl), &G gimBeutisalR
group other th econdly\%%g3 ect there is provided a

h
conmpoun of’c‘i‘ec?f %I?ﬂ(th eooﬁorases%{ bergpn Mwherein mand n are
i ndependently selected fromO, 1 and 2; 25where present, each Rl is
i ndependently selected from Cl4 al kyl, Cl4 al koxy, C3-6 cycl oal kyl,

cyano, NRlaR b and halogen; R a and R b ﬁggndently sel ected
from hydrogen, Cl-4 al kyl, Cntycl oal kyl angl a 6 nenber ed

het erocyclyl; or Rra and Rib together with nitrogen atomto which
they are attached forma 4 to 6 nenbered hetgrocyclic ring;, where
present, each R2 is Cl4 alkyl; 5R3 is hydro hal ogen, cyano, 014
hal oal kyl or 014 hal QCal KOXY; R4 is hyqﬁ;‘é\eN or &14 alkyl; R6 is

hydr ogen, hal ogen, cyano, Cl4 hal hal oal koxy; such t hat
at least 1 of R3, R4, R5 and R6 |ssg:%§oup t H&r t han hydrogen;
10with the proviso that the compagnd IS not

1-[(4-chl orophenyGsul f onyhd -4 nethyl-3 pyri di nyl ) car bonyl ] pi peraz
i ne; R*

1-[ (5- brono- 3- pyrldlnyl)carb- t- 41(4- chl or ophenyl ) sul f onyl ] pi per azi
ne; 1-[(3- chIorophenyI)squ%nyl] (3- pyr|d|nylcarbonyl)plpera2|ne
14(5, 6-di chl oro- 3-pyridi nyl ) carbonyl11-4-{[4-(trifluoronethyl)phenyl]s
ul f onyl } pi per azi ne; 0
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10  where present, each R' is independently selected from Cy alkyl, C14 alkoxy, Cas

hydr ogen, hal ogen, cyano, CM hal C@| kyll\{ or 014 hal oal koxy; R6 is
\k

cycloalkyl, cyano, NR*¥R™ and halogen;
R™ and R™ are independently selected from hydrogen, G alkyl, Cagcycloalkyl and
a 4 to 6 membered heterocyclyl; or R™ and R together with the nitrogen atom to
which they are attached form a 4 to 6 membered heterocyclic ring;
15  where present, each R?is G4 alkyl;
R?is hydrogen, halogen, cyano, Cq4 haloalkyl or C,.¢ haloalkoxy;
R*is hydrogen or Cq alkyl;
R?® is hydrogen, halogen, cyano, C,. haloalkyl or Cy4 haloalkoxy;
R%is hydrogen, halogen, cyano, Cy4 haloalkyl or Cy.4 haloalkoxy;
20 such that at least 1 of R%, R%, R® and R® is a group other than hydrogen.

In a second aspect there is provided a compound of formula (1), or a salt thereof,
wherein
m and n are independently selected from 0, 1 and 2;

25  where present, each R'is independently selected from Cq.4 alkyl, C14 alkoxy, Cas
cycloalkyl, cyano, NR'R™ and halogen;



(trifluoromethyl)phenyl]sulfonyl}piperazine;

1-[ (5, 6-di chl oro-3-pyridi nyl)carbonyl] - 4- ({ 4-

[(trifl uorwmgﬂ)ﬁb){ggy] phenyl } sul f onyl ) pi perazi ne; PCTIEP2009/039012
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nyl } pi per at{3rpyridinylcarbonyl)-4-{{4-(triflucromethyl)phenyl]sulfonyl}piperazine;
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i perazi ne;
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part of a grou ers to raight, or branched hydrocar bon chain
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| east 1 and @ ﬁrD carbon atons. Exanpl es of al i ncl ude, but
are not | iRy %?OWBP'HVPZ'(‘%) ethyl (Et), n- propyl i -propyl ,
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(when yssed1-ﬁ%—(gth%gylf%-gfrid%?I]c%%c}nyl?—tt—(?&-grOUD) refers to an -0-al kyl
[(trifluoromethyloxylphenyl}sulfonyl)piperazine;
1-[(3-chlorophenyl)sulfonyll-4-{[2-(1-pyrrolidinyl)-3-pyridinyljcarbonyl}piperazine;



The term ' hal ogen' is used herein to describe, unless otherw se
stated, a group selected fromfluoro (fluorine), chloro (chlorine),

brom) (brq@b@@,)m@-y{,-,-j odo (iodine). In 250ne enbodi nent, $EErbREIRs0012
"hal ogen' is used herein to describe, unless otherw se stated, a

group selected fromchloro (chlorine) or brono (brom ne) The term Cm

hal oal kyl 4¥4dRa-mepldinyix Epwidinyilearaonell- upipgrryiny sk fenylleenzaeifisied
herein SUbﬂ{l‘%(%ﬁl@xﬂ@ﬂrl%fhgl]é%rrbdﬁ??—q [tﬂhﬂﬁ@ﬂﬁeﬁﬁi}%ﬂ?&wyl]ﬁp&aa% F3. CF2H

or CF3CF12 as used heréin refers to an Cm
al koxy gr ouﬁZa(sthu'ew)ﬁe@vrﬁéw@qaﬁb%Mt[ fmﬁm*ﬁumllaperﬁﬁn% hal ogen

groups, e. g3 dafo%f;ﬁ\enynsumgxumeq[m1C§yn@n@au§ajb%yﬂw@| IeSbuseRipBREZREN

refers rated no to 6 carbon
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sel ect ed ft!«gmmmyqemy_ndmylwwmny@mﬂ@sthcpdimfenylﬁiulf«br@ﬂblﬁe@xmapI es of such
groups include pyrrolidinyl, piperidinyl, piperazinyl, norpholinyl,

t hi onor phol i nyl 5and azeti di nyl. In one enbodinent of the first or
secondl@spkétyndeRRioddshatéh éocmeld (F),rvdmn@rresﬂnk)ﬂ ,md@rbeadticohigd toapgnoe ahd

NRI aRi b. I{plem&%tflagglblgrégﬁ%g dmsﬂf é}?ld{/lr ﬁt or second aspect, Rl is

selected fro am a one particul ar enbodi ment
of the first or losecond aspect, Rl is sel ect ed from nethyl and

th | | «
mopect ) s e EeRANb 1t By CIRRRETLe Slordporsh bl ofs gREERRere
6- met hoxy. (o asteighboebrangrag *Wdfopﬁf@gﬂ ahal@ﬁmialnwsrtfne %ﬁectﬁh@ ﬂtﬂmb@tOfor
second; s pé‘e%@n éx%mlsS Fér @Fatrﬁ]yé C&%ik?l rﬁé%s%@n%@hf’@r‘%ra@éheﬁ rt‘l?drfabérﬁén or

second aspec ar e |nde endent X sel ect ed
from hydr off@n %ﬂi@aimaa%ﬂpﬂw ar’ératmoat %ﬁafbw Btomgéﬁﬁ@p'ewof #kyl fslude,
ni trogen ap@ivd AotWiteh té; AeinyR(ife RbhAq e h- b%?ﬂhaprépw Q-tRtyNRIRSyeshd i-

heterocyclh Llng I n anot her enbodi nent first or second
aspect **¥hd Rib are Cl4 alkyl, or Rio and R b together with the
ni t rogen atomto whi ch they are attached forma 4 or 5 20nmember ed

het ero C ring. e tlc; | ar enhodi nent of the st or
ceconattephE pieditesiylnS B Akt biitn (R o8 5rorabn s porich o cae fels
with the niotahogbalkaltgmmnwhmbm@mytnbey dafiredateteictedatef or m a nor phol i nyl ,
pyrrolidinyl or azetidinyl ring. In a nore particul ar enbodi nent of
the first or second aspect, RL and Rib are Cl4 alkyl. In an even nore
parti cul ar Temteodihagen'd$ usdrehdrein ¢¢ descrise coleds athpsdss stilied, aguR b are

gﬁ;gg?ﬁéﬁ? éﬁ?&%gﬁro%rﬁhg}%loro (Ehi?ﬂ'uegv {9 rgmg}%ﬁ)[)} @1‘& \%?]d] eﬂ Iphey
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I'n one enbn%{gfgﬁ’eé]ﬁrogé 8%%9{[& zr% ch%rogﬁlﬁﬁ}ﬂg) @rg)?asp rB‘mln%)O or 1. In

anot her e Irst or secon iIs 1l In a
further enbodi ment of the first or second aspect, nis o.

The term Ci4 haloalkyl as used herein refers to a Cq4 alkyl group as defined herein
substituted with cne or more halogen groups, e.g. CF; CFH or CF;CH..

30
The term Ci4 haloalkoxy as used herein refers to an Ci4 alkoxy group as defined
herein substituted with one or more halogen groups, e.g. -O-CFs.

The term Cs¢ cycloalkyl as used herein refers to a saturated monocyclic hydrocarbon
35 ring of 3 to 6 carbon atoms. Examples of such groups include cyclopropyl, cyclobutyl,
cyclopentyl and cyclohexyl.



In one enbodi ment of the first or second aspect, R2 is nethyl. In
anot her enbodi ment of the first or second aspect, R2 is nmethyl and m

is 1. In awpahidewlar 35enbodi nent of the first or secopérasRgsbsonizne
conmpound of forrmula (I) is a conmpound of formula (Ia) In a nore

parti cul ar _enbodi nent of the first or second aspect, the conmpound of
5formul a (iThe f&mg odhpsamerask hetereadiaring Byd its orRoGHRNt Eisshrsierato ar

the first ¢ BS%mréﬂSB%Fateﬁ%dr@cﬂéf hg! wﬁicky&on@annsch Br bah@t@}dé%@
In one particul ar enbodi nent of the first or second aspect,

L T o aridRpdenty PHHPRHOrT ORI, MO GNS Ty S PR oo tABIReS of
particul arg UPEIREILEE phkdtidinkt, Blpefdinyg,SsiSerdzian PR6ioholl, kSomorpholinyl

trifluogo % 151 n one enbodi nent of the first or second aspect,
R4 is hédrﬁ@% zeliflinle hyl. In one particular enmbodi ment of the first
or second aspect, R4 is hydrogen. In one enmbodinment of the first or

d t, RS d R6 d | h d
C14°hal oat Eyire b iRerd of Mo B SEB0aPHAoh e o Sorded FR Lo HRUebthd
aspect, RSaBmxy BfanarandiNrRIERENdantthyr @eﬁbcemhed of therfirdt o segead aspett, R’
trifl t h I f the first
second aspEcreoles trfickrafy BRS ki Ei B PR e e SaabalEst! aie Rl or
first ® seewnd aapgrt R’ is Riledtsd ©am radtiy bnd @bthoxy.Koxymore partioular

particul ar le?ﬁpﬁ%meﬁt St fkKY! se%nd?a]s?u{f\ar Fé%ﬂf%ﬁ(ﬁo Heﬁlg'l rnllé/thyRJQ IS

met hyl or even nore I'S se
2- met hyl , metmhynd 6Zne’m>¢yoka>an1&yanm06e nﬁtlma«;eml;o@ltm@\tehthmﬁrséor

particul ar Eé(coﬁ&abﬁ?c%'%é@ﬁl\ethﬁ is Oor 1, particularly nis 1, R2is
'S

met hyl , particular rrethyl and mis 1, nore particularly
2- rrethyl relative to the piperazine carbonyl bond (as in fornula

(la)), 18vem sy &nmlfrﬁér%k %'fh’st@?s""éco%d BBAY, 'R%@QR"E‘R“’féNdWh and RP)ake R3
is Cl-4 hal oal kyl or hal oal particul arl

trifluor on@PﬁW”deﬂW QQ'%%?@F%P Hb@(?g%’r a'H'i @M?é‘?ybr?éﬁ cﬁ&%’ ninggther with the
parti cul ar hirol%h &tdm t&@htdhltﬁéwé@@émlfom%cx &6 mé@még@h@ém@@h@mg

o byt oLV B REs BPe ! Cissrer Cpat b R dh Gk o K-

indtependenbhd/R§’eb@m@dwﬂ’hrtwmwgérogem tamfhchrtrhéﬁan@enmb%rm a;m::tﬁs st
arti c n 0] I rs

e ceotha MR RS PRSI R P Bl e Rt aieaed. 1 e
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first or seanﬁadammtmermﬁthsfmmaedoyﬁ agpecCRE® andkiBX\yere Bd akyl;nBR i s
t hyl d | ta 1

MeL hyl an ﬂaor{xr@oﬁeﬁﬁ%ulaﬁeﬁniﬁéh‘éﬂ{ﬁgﬁé )é%[e&dridéé "R g@ﬁﬁ@é Sel ect ed

di fl uor onet drogen are | eben
from h%ir og@ﬁctaqhﬁom methyi and ethyl. in an even more particular embodiment, R and R™

together with the nitrogen atom to which they are attached form a morpholinyl,
pyrrolidinyl or azetidinyl ring.

In one embodiment of the first or second aspect, nis 0 or 1. In another embodiment
30  of the first or second aspect, nis 1. In a further embodiment of the first or second

aspect, nis 0.

In one embodiment of the first or second aspect, R? is methyl. In another
embodiment of the first or second aspect, R* is methyl and m is 1. In a particular

35 embodiment of the first or second aspect, the compound of formula {l) is a compound
of formula (1a)



trifl uoromethyl. 30ln one enbodi nent of the first or second aspect,
Rl is nmethyl or nmethoxy; nis 1; R2is 2-nmethyl relative to the

pi per azi newgahpRiylzz bond (as in formula (la)) and mis per/EBbsiossorz
trifluoronmethyl, trifluoronethoxy or difluoronethoxy; R4 is hydrogen;
R5 and R6 are hydrogen. 35In one enbodinment of the first or second
aspect, Rl is selected from 2-nethyl, 6- g 2r.met hoxy and
6-methoxy; nis 1;, R2is (2S)-2-nethyl (asy (R a (Ib)) and mis
1; R3 is trifluoronethyl, trifluoronethoxy i fl uoronet hoxy; R4 is
hydrogen; R5 and R5 are hydrogen. In one enbddi nent of the first or
second aspect, R is NRlaRI b and RRi b arge 5i ndependently hydrogen or
Cl4 alkyl, or Rl a and R b together mﬁrﬁgf @rogen atomto which
they are attached forma 4 to 6 nenberled heterocyclic ring,
particularly Rra and Rib are ind n 4 alkyl, or Rra and Ri b
together with the nitrogen atomto ich they are attached forma 4
or 5 nenbered heterocyclic ring f:FéCbarticuIarIy Rla and R b are
Cl.4 alkyl, or Rla and Ri kst og &r With the nitrogen atom 10to which
they are attached form a nor ply Ay pyrrolidine or azetidinyl
ring, even nore particularly R—& and R b are C 4 al kyl, yet even
more particularly Rla and RpY are selected frommethyl and ethyl; n
is 0 or 1, particularly nis 1; B is met hyl, particularly R2 is
methyl and mis 1, nore partiqﬂbarly 2-nmethyl relative to the

pi perazi ne carbonyl bond (as in‘formula (la)), even nore particularly
(2S)-2-methyl 15(as in formula (Ib)); R3 is C 1.4 haloal kyl or CIA
hal oal koxy | Cufar q i i fid Xy or
i 1 aor omefogietd (bt AarknBighiont by A GFEELIR asbl oyt OhBORT

hydr ogeh oforielel is a gemraupdichfarpuiR4{l) s hydrogen; R5 and R6 are

i ndependently sel ected from hydrogen and G 4 hal oal kyl, particularly
R5 and R6 are independently selected from hydrogen and
trifluoronethyl, nore particularly R5 and ahghhydrogen. In one
enbodi mrent of the first or second aspect, aRl b and Rl a and
Ri b are i ndependently hydrogen or G .4 alkW_,-or R' and R b together
with the nitrogen atomto which they are attdched forma 4 to 6
menbered heterocyclic ring; nis 0 or 1;.25 n present, R2 is

methyl; R3 is Cl4 hal oal kyl or G 4 hal@al Rexy;"@4 i s hydrogen or
nmethyl; R5 and R6 are independen%kéri ected from hydrogen and Cl4
0

hal oal kyl . I n one enbodi nent of t 1% econd aspect, R a and
Ri b are independently Cl-4 alkyl, wi R a and Rib together with the
nitrogen atomto which they are_a acktd form30a 4 or 5 nenbered
heterocyclic ring; nis l.sR2 yethyl and mis 1; R3 is
trifluoronmethyl, trifluor
or nethyl; R5 and R6 are indepent
trifluoronethyl. I n one pirbodilpent of the first or second aspect,
Rla and Rb are G4 al kyl, or R &335and Ri b together with the
nitrogen atomto which they argiattached forma norphonlinyl,
pyrrolidine or azetidinyl ring,’nis 1; R2is 2-nethyl relative to

t he

10 In one embodiment of the first or second aspect, R%is Ci4 haloalkyl or Cq4
haloalkoxy. In one particular embodiment of the first or second aspect, R is
trifluoromethyl, trifluoromethoxy or difluoromethoxy. In a more particular embodiment
of the first or second aspect, R? is trifluoromethyl.

15 In one embodiment of the first or second aspect, R* is hydrogen or methyl. In one
particular embodiment of the first or second aspect, R* is hydrogen.



pi perazi ne carbonyl bond; R3 is trifluoronethyl, trifluoronethoxy or
di fl uoronet hoxy; R4 is hydrogen; R6 and R6 are independently sel ected

from hydr og@ngi0i07073 1 N one enbodi ment of the first or speRRFhHIGHRGGE.
t he conpound is selected froma SCorrpound of Exanples 1 to 76, or a

salt thereof. In a third aspect, the conpound is_ a conpound of

formla (I Eyenegmbodipant shibedrs 9%1%5309“%1@%‘@&% FPiec &S At insreegtntvt or use
i n t her apyseuhed fbi h;dm%Womamué,w Eie Rkic R BERAhEnCIRhatiky | |

C .4 al koxy, cyano or | ; n | ndependently represent an
integer fr 8%%%90%35199013@ PB?)Beé@rfF%eF@Pth%(ISES‘?P"Ed from hygepges gPésent s

hal ogen, cymerombethiyf. Inig rr@sanitular leblollin@in® BRthE 8%y orfectihd d4pREQREBAOXY ;
15R4 re re gnt gygﬁ)[grogen or nethyl; such that when R3 represents

cyano, et §"a group other than hydrogen. In a fourth aspect,
t he corrpound is a conpound of fornmula (Ic), or a salt thereof,

wh 20 t .4 alk 14 h | |
o ona ¢ e R ofe fistor Serondsat M G- GHOR S iR Bald -
@] _4f ial kyl ; NR@R"EpamsmgrggsRhualmgahyl ot Yanalkosy, rrfohfmmrmmarlyﬁ1 is methyl or

t uor o

et hyl : OTBLASHY, o 9en e PRI s el B P RAN Y LB B g
ot her imanamryﬁi-magmxy, weit evert merepradicuisdy Rh it 2-rlathyt oip@ antl pagicnlatly n is

LL(4- chl or onany(hih famlibatrt f9dtRy ik i AY ol hd. Rt Bamhip! per azi

1- (3- pyri dieigfive & bemjpeyazne(qasbnytiiond das iorfeiva Jahenst not saskiglari per a
i | ?g oyt dlZS})/]ZE:rgeratByl (as i Sn formug ltf);j REi i Fh o] I'I}aé%aeilgtyg]or 14 haJoaL OXY, partm}xl}g:% J1)p
erazi ne; 51]5 w@mﬁw tsﬂw@m@ 28Y 9@5%6}%*}@%@9@ part:cu arly R

i p

[(trifhsior gaBsBmbigx wl Féhr%ydgbﬁ g ﬁ*@ﬂ'b!/l b@ﬁi@@éWRﬂl@ hydrogen; R® and Rs are

51- ([ 6- (et hyl oxy) - 3-pyridi nyl ] carbony é f 5 6
independently selected from hydrogen and G4 ha oalkyl particularly R” and R” are
independently selected from hydrogen and trifluoromethyl, more particularly R® and
R® are hydrogen.

20  In one embodiment of the first or second aspect, R' is Cy alkyl, Cy4 alkoxy, cyano or
NR™R™; n is 0 or 1; when present, R? is methyl; R® is Gy, haloalkyl or G
haloalkoxy; R* is hydrogen or methyl; R® and R°® are independently selected from
hydrogen and Cy4 haloalkyl.

25  In one embodiment of the first or second aspect, R" is C14 alkyl or G4 alkoxy; n is 1;
R?is methyl and m is 1; R is trifluoromethyl, trifluoromethoxy or difluoromethoxy; R*
is hydrogen; R® and R® are independently selected from hydrogen and
trifluoromethyl.

30  In one embodiment of the first or second aspect, R' is methyl or methoxy; n is 1; R*is
2-methyl relative to the piperazine carbonyl bond (as in formula (1)) and m is 1; R%is
triflucromethyl, trifluoromethoxy or difluoromethoxy; R* is hydrogen; R® and R® are
hydrogen.

35  Inone embodiment of the first or second aspect, R' is selected from 2-methyl, 6-

methyl, 2-methoxy and 6-methoxy; n is 1; R% is (28)-2-methyl (as in formula ({b)) and



[ (trifluoromnethyl)oxy]phenyl}sul fonyl)piperazine;

4- ({4-[(6-nethyl - 3- pyridinyl)carbonyl]-1-pi perazinyl } sul fonyl ) benzoni
trile; wo 2010/{)07073 PCT/.Eonuwosmu
1- ([ 2- (et hyl oxy)-3-pyri di nyI ] carbonyl1}-4-0-(trifluoromet hypphenyl |s
fonyl } pi perazi ne; and 101-{ gll et hyl oxy) - 3- pyri di nyl ] carbony1}-4 ({4-
[(trifl uor Brigl h‘ﬁ "fé’i&‘&dpmﬁ’éﬁﬁw e WWW‘)’%%@F‘H@"PW@WOPW} Foriehysieasa Rent

of the thigghRF akhigemsPect, n represents 0 or 1. In a further
enbodi ment of the third or fourth aspect, n represents 1. \Wen
present, in one 15enbodi ment of the third or fourth aspect, Rl

represent s|d eﬁ‘r’uﬂ%|mer@oﬂ1hék|‘s%b’sé%6n@¥@dé@t R s r@RfaRTbtdﬂéfR“’eé’ﬁlﬂdib%%“ of
the thiyd or fourth as epresents G4 In a yet further

R
enbodi '"SFP%%“%WPE’QSP f Gut ?'hy'a%” pecend R{ ‘?@H?%&’éh HEQgRpatom
particul ar {omacmmbw}e eﬂfacﬁedﬁamwzx, to QVﬁém tsmé@hétafdcy&;u riag | parturEy RW

20l n one enb 4 resent
R Pt a B roRr Rt el o Rk BRE R wB beRiRgncom ©
repr esent sto]whnMvhthay preest@ohed form @%rﬁﬂ‘b@dbéfemhet@focwue rihgimereor fourth

t, t al further t. of t
Chra or 1 BUFCHRHaRege Ricarf Gh ot 52t 5 ot oh T Hiroepisom
f ur t hei0 emuoghicrethey efe aﬂaeh&d”lﬁorml aonorplounlit i, pysplidite orféizetidipd esgrevan

thyl. 25 | 1b 1b

opr wsent ooh S TR ks breabliel Sy tnBb bl bl REBRE Ry &2
di f 1 uor oneséestsd frém naetlﬁyllandhemyleniﬁdblorn‘erwamoﬁlatlme ist iR’ b methf/lour th

t, t t of th
]?Isfgf . fgifﬁa{@%ﬂé n’Fe'EHyLér'rboﬁwc?ér? rﬁé/d-le partiti3 PN rSFAROW MENT © €
(2S) - 2- Vet Piperazing saﬁb@m@pn@(q@yﬁmh@|(ba&)aemnyqr]emrtl{cphdy (28)-2-methyl
(triflyor Ogé‘% Wr%@i@?@{)t ke Iélcf&rl‘l)éio}aﬁlyl%‘?taf hé!@alk partzcu[arly R®is
(28)-2-I\/Etwé hyl yridinyl ) car bony gé
(trifluoro F‘PTS?F‘FB‘%IEW[PP@O"I@F"&WP}‘i‘ﬂ'%‘?@?‘ﬁﬁ’é’ m%‘? partisularly Rier eof . More

par ticul ar fifuébie 2 or methyl, artlcuI%rEy R* |s hydrogen R®and R® are
car bon

(2S)-2- Met hyl hyl - 3-pyridin

(tr 1 Fuor owe?w%é,wéé\%c}@m% R engareloaty aariaiavand gy ar
Certain coipepsndantiSseftiddTain hyrddd dnidistuckdndtoy! rhbredaRRALIPRY ahd)
sone C‘JF(;CU tag}cgs formacid addition salts thereof. It will be

appr ec PRSP use i n medi ci ne conmpounds of fornula (1) may be
used as salts, in which case the salts should be phar maceutical ly
accept abl e Phar eutl cal l cC le s Gt ho

oscr bed: IPrBargRamgny s of B KRhRR atedl X' B MERE AR BT R RS9 o5
1-19. The méepandpmtarrhyamanlocau eylk;d,o:tréﬁ‘tatd Ié“’s‘@elt?wrwﬁhdzhardmgeaaﬂtmm
prepared f e I i_hQrganic
B or gani © MUAEV BB o ASRER LRI AEhBRrocl i P ol
benzoid; cwhpheeseitfRhis methyi;tR’ic Cr.chateatobol §orfiatalkoryrdy’ ichydgéasseni c,
gl utam c, mn%ﬁ?{ﬁ%ﬁ& RP @’uﬁ&%“eﬁbQ{tlg%elebt\%S‘i‘HathrWdFugeh%ﬁ& '004 hé]@élﬁh

10mal i c, anes tric
pant ot heni c, phosphorlc succinic, sulfuric, tartaric,

p-tol uenesy Jn%@n?bo%ﬁ‘ﬁéﬁwt oﬁtﬂ@ ﬂFs%r ée'clﬁﬁ‘d aé:p?é%{fﬁ"%dqfe“ BF@H&%@H’&M@@LY

acceptabl e salts \include those formed frommaleic, funaric, bénzoic,
ascor bi c, ﬁhﬂn‘i’rcq R ﬁ%ethefﬁ“whé*%ﬂ"?ﬁ?g%‘ atam[te WP!CE they are attached form

15bi smgg hyk ara)e%aﬂxén%eré&het%wﬁeﬂﬁgﬂnf@m R? is MdiRnand sk fORY 8,
propionic, tarta ? cyl 4 5
tnfluoromethyE tri luorornethoxy or difluoromethoxy; R" is hydrogen or methyl; R” and

R® are independently selected from hydrogen and trifluoromethyl.

In one embodiment of the first or second aspect, R™ and R™ are C;4 alkyl, or R™
35 and R'™ together with the nifrogen atom to which they are attached form a

morphonlinyl, pyrrolidine or azetidinyl ring, n is 1; R%is 2-methyl relative to the



citric, gluconic, aspartic, stearic, palmtic, itaconic, glycolic,

p- am nobenzoi c, glutam c, benzenesul fonic, cyclohexylsulfam c,
phosphori GygngiotktgzsCc acids. It will be appreciated by pEpefosdishd8d
in the art that certain protected derivatives of the 20conpounds as
defined in the first to fourth aspect, which may be made prior to a
final depr BiPe@Eginggadoaydonddy inbiflugremetyk rifHaromet oy gi dBuoremethorty as
such, but pRYK hyliRgERTRBN RTE MABSSHdcRE IR iidnehfflo@nal 1y or
parenterally and thereafter nmetabolised in the body to form conpounds
as defined in the first to fourth aspect which are pharnmacol ogically

active. SuffordedmbtiirhatRof B Yirdt BEERLAA SR, GRS PRAY ASscldRtcadionps” -
25AIl protected gerl vat i ve?ltandéjgr odr uh%s of conpounds defined in the

first to fEAPRINISHERIMBIPRT (S g2 WerH% t he scope of the

i nvention. Exanples of suitable pro-drugs for the conpounds of the

present inventiqn are described.in Drugs of. Today, . Vol u 19, Nupber
D ©3685, | plp bl 3o85E (i ETRPUa A £ SoTOlen BhiokT TS Teka pPBR mppe a0
- 316 and kdceplabii @it tiadred?r fod ustgia thdispyiwhBemdgaar d, El sevier, 1985,
Chapter 1 (the 30disclosures in which docunents are incorporated

herein by reference). It will further be g c'ygt)ed by those skilled
in the art, that certain noieties, known }jo t e’skilled in the art

as "pro-noieties", for exanple as describ H. Bundgaard in
"Design of Prodrugs” (the disclosure in whi¢h docunent is
i ncorporated herein by reference) may plLaced on appropriate

functionalities when such functionaliffi eNareGresent within the
35conmpounds as defined in the fidst nd s};cond aspects. Therefore, in
a further aspect, the invention R{ 0¥ (Fp?)odr ug of a conpound as
defined in the first to fourth asgegb It *Wi'Pl be appreciated that
certain conpounds as defined jn.fYhe Tirst to fourth aspect, or their
salts, may exist as solvate §h as hydrates. Were sol vates exist,
this invention includes with BCope stoichionetric and

non- st oi chi onmetric sol vates, t will be appreciated that certain
conpounds as defined in tHe first to fourth aspect, or their salts,
may equs]t in nmore than one pol ?/Cgorphi c form The invention extends to
all su forms whether in a pd pol ynmor phi ¢ form or when adm xed
with ané oRhwpre;@hggj@Ia;kyﬁa(;?gls@x;@q%?@rn@eﬁhyom;phi c form é? Oe][tai n
conpounds as_def.i ned i,n e first t ourth aspect are capable o

exi sting iﬁ‘@%&@@?%e&ﬂ%?tfyde?%?ﬁ aflgw?%g_erﬁprg B 'eomers and enanti oners)
and t he i nRErdpresen®d.grtkgl;t 0 each of these stereoisoneric forns and
to m xturessthereof .including. r na 4 di f.f erent,. reqQi Soneric
forms oy Be Liper e TR HEGed R R LT SeR3he o
any gi Ven RSmpesentaynybiregeboainathl; by stereospecific or asymetric

synt hesi s. _ The, 3 i nd
ot ur os. 1 AR g "2l NG, Kb @aBil o o R ar o

i sotopical l'y-1abelled conpounds, which are 20identical to the
compounds s, fehh Bk, fhd Binddunds  Gorf il Br RARAG 1), BHb shiPhefddf T act
that one or nore atons are replaced by an atom having an atom c nass
or mass nuWbEindi fferent fromthe atom c mass or mass number nost

comondy f RURGrdBNRAS, Y afkyl, BXREROSS cfthholo? RloditRinyi;nat can be
i ncorporated into conpounds of the 1 nvention include isotopes of

hydr ogen, ®AWdhndependenjuserreseben idegesfiem & 134, "Cc, "C and "F. 25

R? represents Cy.4 alkyl;

R? represents halogen, cyano, trifluoromethyl, triflucromethoxy or difluoromethoxy;
R’ represents hydrogen or methyl;

25  such that when R® represents cyano, R* represents a group other than hydrogen;
with the proviso that the compound is not
1-[(4-chlorophenyl)sulfonyl]-4-{(6-methyl-3-pyridinyl)carbonyilpiperazine;



Compounds as defined in the first to fourth aspect and salts of said
conmpounds that contain the aforenentioned isotopes and/or other

| sotopes Glo2hfaRb703s OB are within the scope of the prepefikpannonsooiz
i nvention. Isotopically-Iabelled conpounds of the present 1nvention,

for exanple those into which radi oactive isotopes such as 3H, 14C are

30i ncor por At &ayridmycapaayint-[niiuagpmaiekenylissiordirieraznge
di stributi Qps. B?ﬁtﬁ%arﬂanwha({@ nf[uor@meth?l%xf\_/lﬁﬁgmﬂ}éuI%??ﬁﬁeraim@ 14C,

i sotopes are partic erred eir ease of preparation and:
det ect abi | 11§: mqtﬂ!‘:%%"‘ﬂ%@“i’%f dp¥s are particularly useful in PET

(positron RMI%hﬁ@th&@éﬂ?ﬁh@ }éhlforﬁﬁﬂ'pér%zubléef ul in brain imging.

Furt her %Jgétlt w avb & opes such as deuterium i.e.,
oH, can af OéV' 'PW@’%Y@%‘?[‘I ?’by}f:.% vantages resulting from
greater rreg(ﬁz.hmrbﬁaefhw(ﬁuy]phbyy!}sﬁmnyf;maéﬁ’@h.ae| ncreased in vivo half-life

o ot o B g e bl s ek Be g b At BERTE L 1) Tand

fol | owi ng of[2t(bihgloxy)B/emkiinglcatsanyganet-adilugrdaes i e eyl sl oy yiirar ey
out the procedures disclosed in the Schenmes and/or in the Exanples

bel ow, by Wostituti ng a readily available isotopically |abelled
r eagent( f oi-{[@-(abploxgt-ppidoaldaybdrahdt{ed reagent. I n one enbodi nent,

corrpoundsi @rgi{iﬁlo%%gfﬁ ’é’{g’ﬁ“gﬁﬁ%ﬁ"s’ﬁ‘ﬂé e|ja UL t h aspect or salts t her eof

are 5not oprca out t he specification, general
fornmul ae are designated by Roman nurrerals (ry, (), ey, (rvy,

tc. Sub f
015, et o mion® enlgaihie f P By ArolARoBLn iBlesBRE o5 1 i prtberd s |
the first ewbe rﬁieetrpfémoféttd orrffayrtfb@sqﬁcwaererasefés AV hgropresentnn ohe
fol l omng éﬁB@d‘fﬁén@@%é Hird Bﬁoﬁ%@%e‘%ﬁﬂ Trifb*‘r‘eieﬁls' @)LY'aW RY,Q6fR8Res form

anot her” aspect  of present i nventi on. eseént 1 nvention al so
provi des aCBf?F‘Q(:'é@st'f”Eﬁ' em?@dme@bafrta@ frand %fo%h@éﬁ%ﬁd SRIESeEs Credfkyin

the first tha QWirinRr 8 BSGentadr tiie thid br fobark Qﬂfect N"hﬁfﬂeé&rn%qﬁ&ﬁyl
conpri ses: arlae}&gt'lnn a co und of for rru]aé (ren)

wher ei n R1P2 Yl gg-m RYSLROTR PaFtisulg ya'é'?qﬂ%rd above and L1

represents a 25suitabl e | eavi ng group such as a hal ogen atom (e. g.
vai | 81 o TArEETBanT g Pe BT DT AR LB G AT,
(b) react i ngmaodimapand trek thfrd boibomtth asgelcl/)m represents 1.
When present, in one embodiment of the third or fourth aspect, R? represents C;.3
alkyl. in a further embodiment of the third or fourth aspect, R? represents methyl or
ethyl. In a yet further embodiment of the third or fourth aspect, R? represents methyl.
25
In one embodiment of the the third or fourth aspect, R® represents chlorine, cyano,
trifluoromethyl, trifluoromethoxy or difluoromethoxy. In a further embodiment of the
third or fourth aspect, R® represents trifluoromethyl.

30  In another embodiment of the first to fourth aspect, the compound is
(25)-2-Methyl-1-[(6-methyl-3-pyridinyljcarbonyl]-4-{{4-
(trifluoromethyl)phenyl]sulfonyl}piperazine; or
(28)-2-Methyl-1-[(Z-methyl-3-pyridinylicarbonyl]-4-{[4~-
(trifluoromethyl)phenyl]sulfonyl}piperazine , or a salt thereof. More particularly the

35  compound is (2S)-2-Methyl-1-[(Z-methyl-3-pyridinyl}carbonyl]-4-{[4-
(trifluoromethyl)phenyl]sulfonyl}piperazine, or a salt thereof.

10



wi th a conpound of fornmula (V) 10(V) wherein Rl, R2, R3, R4, R6, R6,
m and n are as defined above and L2 represents a suitable |eaving

group suchygsfial99en atom (e.g. chlorine or brom ne)pereprnosnsooiz
(c)interconversion to other conpounds as defined in the first to

fourth aspect. 15 Process (a) typically conprises reaction of a
conmpound of-eftangamaoyndsyswefiteddn gwrfseiina dudh aspratmlag i($amMg in a

sui tabl e SE’}' arr%lf.‘é’ﬂ)rrﬂ%c@ {ﬂah %él.lst ereBteFtRnfﬂmﬁcﬁjédbfrétrﬁQd that fo]g use in

N, N- di et hyl f or mam de or or onet ane resence

sui tabl e bE@é'C'”(afC@mpéwailﬁmfé?meal(Btﬂwflt@rﬁsﬁé35&?'1%S’Uﬁ?@fp%sétt’f*ﬁﬁ%‘ﬁl ne or

DI PEA) at %@@b@ﬁ%r&@&etﬁ@él@%@éﬁé&lé ePﬁérﬁfac@ﬁ%ﬂWa%ceﬁtQ@@salts include
tenperature). Process nprises réaction of _a co ound

of for nul athope/slesarhed by BPW%%@“’BY adtMeakouSs, & (FEHBI s S1VeRS. ¥

as dichlor qrﬂ@ﬁéﬂ.amghaeﬁqaa&mwwc&édt@me batst h@lu@é@%@%@?eﬂr&ﬂ' t abl e
base, (for exanple triet hléﬁam ne, .di-jis anm ne _or_ 25Dl PEA)

0,
at 0C to aRPATBRECYliSAAcsERIpRIE Figs: iRsluging | Borgﬁé'ﬁﬁ{’? Q%E'Paﬂf’@ﬁﬁ”c acids
Al ter naéI I Velkhide Qﬁélﬁ?ﬁé‘rxzébésulf@r}ic ]'Eliéﬂtcﬂ@,|cbmpﬁ©r€mfdn&$0|fr%a§tha|?ﬁsu%mc§ Pe
|nternre|aeSJnte esenc a suit ase_as.a v or
exanpl 6. py IR oy Letpkb BEEENS. Sy Srafprie e Bpme et el eRE Pona
i nter C(D(Blverr&h@mnam"debttedwtlﬁﬁ]esuf@hlcﬁaac&e,m;tﬁerpaMG pamtothanic athibewhoric,
reduction, _al 5& It” ¢ uc e@ Sc| or ec(ﬁ Erioe”' LIC aromatic
substitutidnhong” %Ehae%% “%’}e Hiis 245789 I0 e may be
i nterconversion of a conpound as defined in the first to fourth

aspect megg&;ﬁ#ﬁ%@% Raah c?aug ﬁ@p?b%lé i@ rfcﬂfé@%ﬁ%g fg@eqeﬁfo'rmr%glebn the

first to f resents cyan
i nt er convefusiasin, Prayoibeascarid, earnelutsugymtcrlmimqh@ns relificomi ne conpound

with a §-OCK@ﬁbﬁgleﬁl@ﬁlcﬂﬂ@%eﬁéﬁ%h&lg%Edtgul?onﬁyﬁﬁgﬁﬁﬂz taRark, §é‘||cg!‘?"’cb| e

sol vent (suc or mam | evat t enper at ur
(such as 2061C: gyeavs. ﬁﬁ!@ﬁﬂ’@ﬁa@tﬁé‘”ﬁ?srnamt’%ﬂtﬂmc airelisr pramingdpyzoid glutamic,

i nt er convepsiRRedirYniBSoyeRhERNUITAHE, SHsPSbrR a‘FnM%ﬂhcdé‘caésa' t (for exanple
zinc cyanide) in the presence of a source of a palladium catalyst

(for exanple tris(dibenzylideneacetone)di palladiun(0) and |igand (for
exampl e 1, fk'wil m&%%t@wm@fmm%m@éreméwéﬂﬁiﬁbrdtéb@ el AtRBs 6f the

(uch 58 3 0ROt eI SRR Tt T GBS oK ok b B8 PRerty F 86 out
on inter md&p&btealoafstag@rm@;um@o@@s@lﬂiarme@blagbat mvfy dsucit, (buf @uy, ih
ot or convePe B RENER iR SHHES PSP FEF Py 71t S PR e ©
20r epr esentte botpt foren ¢an@uodsrEodefidedi dhreefiriR4o foapin emnt\shlmmyl . Such
ok S TR e 558 o b By RGeS B R
presenze oAl propeatedaldiivativessanal ystrudsf @ compaimgs gefined in the first to fourth aspect
Lo MRV NIE Rl AT URER) i U BB 3002 ERhe(<u
compounds of the present invention are descrabed in Drugs of Today, Volume 19,
Number 9, 1983, pp 499 — 538 and in Topics in Chemistry, Chapter 31, pp 306 — 316
and in "Design of Prodrugs” by H. Bundgaard, Elsevier, 1985, Chapter 1 (the
30 disclosures in which documents are incorporated herein by reference). it will further be
appreciated by those skilled in the art, that certain moieties, known to those skilled in
the art as “pro-moieties”, for example as described by H. Bundgaard in “Design of
Prodrugs” (the disclosure in which document is incorporated herein by reference) may
be placed on appropriate functionalities when such functionalities are present within the
35 compounds as defined in the first and second aspects. Therefore, in a further aspect,
the invention provides a prodrug of a compound as defined in the first to fourth

aspect.
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25 A different exanple of an interconversion to other conmpounds as
defined in the first to fourth aspect is shown in the Schene bel ow

WO 2010/ ong;gﬁg;yﬁfzoog/ 059012  R3R3 (ld)(le) \I\herelfbﬁépmm.,gﬁg

R4, R6, R6 m are as defined above, nis 0 or 1, and Q1Is
al kyl or Cmcycl oal kyl . 5Step (i) typically conprises reacti ng a
conpound of forrmula (Id) with a amal kyl zinc halide in the presence of

a cat al yst |1QHfhe 85prBei5thd (R REMaih RoMpSitdsah! @eﬂﬁéﬂ WERAL fifd &oBRh aspect,
1, 4-di oxane at an el evated tenperature (such a

Al ternati vel {eirselp may eﬂﬁ%ﬁ:éﬂﬁ@%éﬂﬁb@éthyﬁ@at% d’?&'ﬂﬁf@?jﬁﬁﬁa@ﬁ $Etnlisa

(1d) w th avsiohaiRies Wrhik Yk REsNUtSicRAGHEtiO EndBolisBialbrRlfEsoateani C
acid in_the presence of a catalyst such as palladiun(ll) acetate,

10l gan% such as tricycl ohexyl phosphi ne and base such as potassi um

phosphat e jtRilBb& appecibted Wi c88aid cBMEbUHER a@fddﬁﬁédJﬁhﬂﬁe andl tovRLAR aaﬁeonn
el evat ed tenﬁerat re. Af rther exanpl e conver.si on

ot her conpBUhEs SAs: BgY iexeLnimPre H@nqueaolymrﬁ% - g aygntipg e§ﬁ6 5 n

t he Schenealbs&lddWorrdSwhie2ia 000 poFIecH cEBEﬁQa@N@ES%&;xed viihf Ayl @ber
wherein R1 6 K and mare as defined

ia Rib, R25 R37 Ra
above, andmﬁ%:”gr’ 5“%}3513”0%f Bf)lyTP")thG%WCaI |y conprises reacting a

conpoub@ of fornmula (If) with an am ne
Certain compounds as defined in the first to fourth aspect are capable of existing in
sterecisomeric forms (e.g. diastereomers and enantiomers) and the invention
extends to each of these sterecisomeric forms and to mixtures thereof including
racemates. The different sterecisomeric forms may be separated one from the other
15 by the usual methods, or any given isomer may be obtained by stereospecific or
asymmetric synthesis. The invention also extends to any tautomeric forms and

mixtures thereof.

The subject invention also includes isotopically-labelled compounds, which are

20  identical to the compounds as defined in the first to fourth aspect, but for the fact that
one or more atoms are replaced by an atom having an atomic mass or mass number
different from the atomic mass or mass number most commonly found in nature.
Examples of isotopes that ¢an be incorporated into compounds of the invention
include isotopes of hydrogen, carbon, nitrogen, fluoring, such as °H, "'C, ™C and "®F.

25
Compounds as defined in the first to fourth aspect and salts of said compounds that
contaln the aforementioned isotopes and/or other isotopes of other atoms are within
the scope of the present invention. Isotopically-labelled compounds of the present
invention, for example those into which radioactive isotopes such as H, C are

30  incorporated, are useful in drug and/or substrate tissue distribution assays. Tritiated,
i.e., °H, and carbon-14, i.e., G, isotopes are particularly preferred for their ease of
preparation and detectability. "'C and '®F isotopes are particularly useful in PET
(positron emission tomography). PET is useful in brain imaging. Further, substitution
with heavier isotopes such as deuterium, i.e., °H, can afford certain therapeutic

35  advantages resulting from greater metabolic stability, for example increased in vivo
half-life or reduced dosage requirements and, hence, may be preferred in some
circumstances. Isotopically labelled compounds of formula (1) and following of this
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HNRl aK". 1b in a suitable solvent such as isopropanol in the m crowave
in the tenperature range 100-180 C for the time required to achieve

good conv i hR7419), such as, for exanple, Ih to 48, ekp2009/059012
10Conpoun§§662@%00rrzul a (Il) may be prepared in accordance Pzt% tD?Ié

fol |l owi ng Scheme: WD 2010/ 007073PCT/ EP2009/ 059012 Step (ii) CNHO
/I N2 wher ei hv@RitionRan gpderalizshe mepared hncartyhosous thereeeduresdiisslivseeindhel P1

t t |
LFELSoen SRR S sty RO

typically @eﬁ@pwﬁ@éébeﬂééﬁagﬁgt far @ perpisaieaicalty 'ﬁbﬁ*fﬁﬂre@g@xﬂ) @@ (V1) in a

sui tabl e sgh¥&dihent Bshp@mdPEMSn BN iiRst IR UK 8SRRES Rits %ehéiﬁgre (for
exanpl e triethylam ne, di-isopropylethylamne or DI PEA) at 0C

anbi ent teﬂ*ﬁéﬁ%@ﬂh@é‘y@t’épedexanpl e anbient tenperature). Alter natl vel y,
step (i) may typically be carried out 10using a suitable base as a

solvent, for exanple pyridine, or y. al so be carried out in
a sol vent RIRHEHY n?me S‘Pﬁﬁf‘%ﬂ%” agresa! foﬂg‘n"%%aré‘z iopalsr by g@nwmrai%

sodi um hydgpm)plﬁ; @V)C;atc( BubsetydFitiesteldénsanrh§es aR ddaRsDILEd)| O, (Ic),
reaction or eé?r;pl\cz W@Q%n Pl 15represents t-butoxycarbonyl, step
(i) will €5pi Py Y Ps¥Ct reat ment with an acid, for exanple
hydrochtoric acid or trifluoroacetic acid, in a solvent (such as 1 4-

o auess EompaI R RGP Trth i Hsel R A B srdadeds d hOTRE®

fol |l owi ng theSdlvavirer Schemes and in the examples. The following processes form another
aspect of the present invention.

15  The present invention also provides a process for the preparation of 2a compound as
defined in the first to fourth aspect, or a salt thereof, which process comprises:

(a) reacting a compound of formula (1)

20 ()
or a derivative thereof, with a compound of formula ([Il)

(1)
wherein R', R%, R®, R*, R®, R®, m and n are as defined above and L' represents a
25  suitable leaving group such as a halogen atom (e.g. chlorine or bromine) or a
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Step (ii) wherein R2, m RI, n and Pl are as defined above. 10Step
(1) typically conprises reacting a conmpound of fornmula (VI) with a
conpound f (') in a suitable solvent (such a
DVF or Oizﬁ{GWe{ﬁ%resence of a suitable base (for exaﬁ%%%gl&bﬁz
triethylamne, di-isopropylethylamne or DIPEA) at 0C to anbi ent
t enper at ur bydréxyt grexp Aplivatedrtyi commerdaliyeavatlapteedmide §8mipg (¢agentsyiior cal | y
conpri ses i hen which may be carried out in an
anal ogous %%ﬂﬁ@§?¥§9§5§§‘{@??&Qﬁ%ve_ Compounds of fornula (111), (V)
and (VI) are either commercially available, or nay be prepared by
known net hads. CampRuchnpMihg B earubliogk the Cav2. 2 cal cium channel s
may be usetul in the Streatnent or prophylaxis of pain, including
acute pain, chronic pain, chronic ar{j ar_pain, nuscul oskel et al
pai n, neuropathic pain, inflammtory pai pl(Ri)sceral pain, pain
associ ated with cancer, pain associated s th m graine, tension
headache and cl uster headaches, pain asjsociated with functional bowel
di sorders, |ower back and neck pai in associated with sprains and
strains, synpathetically naintai ImQ 10 nyositis, pain
associated with influenza or o i nfections such as the
common col d, pain associated w Eﬁ}ic fever, pain associated
wi th nmypcardial ischem a, post operative/mpai n, cancer chenot herapy,
headache, toothache and dysmnenorr hea. "Chronic articular pain
condi tions include rheumatoid arthritﬁs{ osteoarthritis, 15rheumatoid
spondylitis, gouty arthritis and juvenile arthritis. 'Pain associated
wi th functj I i " includes non-ul cer dyspepsi a,
non-cardia%mgﬁgg@B%Ekﬁggﬁgh%ﬁ&?tabIe bowel syndrome. 20' Neuropat hic
pain' syndrones include: diabetic neurogathy; sciatica, non-specific
| ower back pain, trigem nal neuralgia, nuh(iple scl erosi s pain,
fi bromyal gia, H V-rel ated neuropat hy, posszﬂﬁrpetic neural gi a,
trigem nal neural gia, and pain rgsul tRq from physical trauna

'pl na

anputation, phantomlinb syndrofe; surgery, cancer, toxins or
chronic inflanmatory conditions. |n\g , heuropathic pain

condi tions 25i ncl ude pain associ at g# h normal I y non- pai nful
sensations such as "pins and needRes" (pdraesthesias and

dysest hesi as), increased sensitivity to touch (hyperesthesia),

pai nf ul® sensation foll owi ng i nnocuous(ti nmulation (dynamc, static,
t her mal Orwﬁ%ﬂ il Rogynkaks kg Ge %’b%’fir‘iéd‘[’é ¢ bRd [OXLANS S mul |
(thermal, col'd, mecHanl cdl hyperalgesSia), continuing pain Sénsation
af t er renowdlabiefleaving greumsiichtas srhaBREN pfset (ag. Ishigyinepr kiamiesence of or
deficit in selective sensory pathways (hypoal gesia). O her conditions
whi ch could potentially be treated by conpounds as defined in the
first to f®rt hinkesgarersionds olier srmpoyadyenesiiaed pdhefivtlpdedtharpect.

neur odegener ati on, neurodegeneration follow ng trauma, tinnitus,
dependence_on a dependence- 35i nduci ng agent such as opioids (e.qg.

nor phi ne) , P@@%b@@@gl@y@@p@gg@r_ea@q% §|C))l;npound of formula (I1) with a

compound of formula (l1l) in a suitable solvent such as acetonitrile, tetrahydrofuran,

N,N-dimethylformamide or dichloromethane, in the presence of a suitable base, (for
example, triethylamine, di-isopropylethylamine or DIPEA) at 0°C to ambient
20  temperature (for example, room temperature).

Process (b) typically comprises reaction of a compound of formula (V) and (V) in the
presence of a suitable solvent (such as dichloromethane or acetonitrile) in the
presence of a suitable base, {for example triethylamine, di-isopropylethylamine or

25  DIPEA) at 0°C to ambient femperature {for example, room temperature).
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psychostinul ants (e.g. cocaine) and nicotine. Neurodegenerative

di seases include dementia, particularly degenerative denentia

(i ncl udi n%égm0}0§70q§nentl a, denentia with Lewy bodi es, ﬁl:.lz, 0 iBSs0612
di sease, Pick's disease, Huntingdon's chorea, Parkinson's disease and
Creut zf el dt - Jakob di sease, ALS, notor neuron di sease); vascul ar
dement i a (Akrnaiielygprieoessi (b} rnmaty@'tcaldyeqwmriisayeaca@ Gilkes inteamedieies i tha
associ at ed # RAGSH, I trauma;

i nfections %%&ree tgtsggé con |etei%ons (e?ﬁg?%k?ﬁgleﬁﬁahﬁﬁ?ectl on,

meni ngitis and shingles); netabolism toxins; anoxia and vitanin

defi ci encyprBek @) hdy 68 9BHrea dsmB%bﬁ%ﬂéna@%@dr%%n%réébda&%'sﬂaw
particul arly Age Associ ated Meno | npai rment. 10Conpounds as defi ned

inthe ¥irat el?'B'ef'ﬁﬁi'Pf‘ W%ﬁ%ﬁewo%la&i'aﬂ%ﬂ qeeeephiicar elestiprRbyicot ect i on

and in theafohat a@wsttmman p@ﬁ‘@Blehaé&'aﬁnpiéfofr}ﬂé%@%%?ﬁﬁaﬂi b@mtéréﬁdv@wdag
trauma such as stro rdiac arres traumati c

brain i nj uPy2 C%?%&F aéSPéPendﬁ? mejlr%rto{%aﬁ FFP&‘é’t Wﬁ%ﬁﬁ‘o‘%a BPresgiel Piomine

¥\hi 0[1 t°°”:¢ 17 a)er@;Eﬁuhalab Yefrdtin erties thjouan Wdﬁer@m Rfetpraeshts Bydnbe
I rs (0]

aspect. i s spasticit ertonicity. Thus,
' on embodP RSP Eioh Freb R Girlal Pl et RE T o u PR 1 ot e
treat maflnt oyanfieciah Yoastasnpdd caupyr @fcﬁhﬂeﬂnﬁ%tﬂﬁ@s@lm(ﬂubeds heMein, in
articul ar ;pai,n,. I n _aon Opar,ticul ar era is to
Phe. t 1 on neRRtBronfiRa o RROHbY R SRR TR popd G FloP L ol ar
pai n. Accoirddiatiort)o Aftednatitehethe aﬂqzreaxtveraldrrsney bscarielodeding auyenidé salt
conpound a i
phgrrjmaceut ﬁ%gﬁg(%h%gegzéﬂé&yggﬁ%)flégfém% eenr0§§ égmﬂﬁ%)ﬁ% DQJ%B'H&nCu 2 uf(r)re of a
medi canent exaumple h@(chbeeayhdemacetonp)dm@ﬂgdlmﬁ%amd Imny} (iof exammoiecﬂ,éor ders
herei nyzin i rovi ded a
use oflsa c%ﬁ@cﬁh 'eg}lg@fsgﬂﬁ? )n%éﬁxg'?\%tlrﬁgggﬁa%g &Ne}ﬁ urt%f’elz\lishgegt or a
phar maceut figgthwormanuge) abelevalad temneestuies | SliCh aﬁﬁgoc’@ﬂuf acture of a

nedi cament Thigkink Reintdr&MvERBh rﬁﬁy a?é’ﬁfbé)éarﬁélﬁonﬁ'oﬁq{té’rﬂ{e% i &lcBmpounds
30Accordi ng to anot her. aspect, ‘there is provided a nethod of

treat nent ®f %WSBHW“SW%tOdCPU@h%H?Pt fcﬁéx%ﬂleléPH@P%‘PH‘é’idéﬂfﬁormH‘a (V).
parti cul ar Apethér exambtérmmﬁercmeébmeffrb% é‘d?nﬁmfuhé Sﬁfo'ﬁrh@a adMivitepd RAL T ON
toth uman in nf@ﬁtgﬂ suchtrezrﬁt‘ae or EE[SOF Xi S n effective
amount 2bf  EPEESHPS B8 R FFRRYE W reP tB”? Wt fuSspect, or a
phar maceut h%dnye@mﬁmtﬁm carréeal dut b Getig. th?ﬁroh‘rhd dvenpoand @K aof t he
present 1 nvent)o the term"treat t" r S to's tomati.c

Pr eat ment - SRAVRERctT oraiet g el oo ieihg o'eRedit Becrirdimg

synpt ons i cataipst (@@ exmbye @trbkisitiplehyiphbgehite mallagive\@)) in aguiteblewsolvenice of
synpt ons i it.ed~to conplete
preventi on&ga‘pgﬁq f*%ﬁ?}ﬁ%@v%%& %ﬁ;gerrbtﬁ e@.ﬂéuch ag‘é@ﬁpgﬁjnd as defined in
the fi2Zst to fourth aspect or a 5pharnaceutically acceptable salt

t hereof fo S
¢ 1 5 nor ma oS ERAE B o PhoRiARIoR 0 St oo RS AL R R O
practice a® faurghzspgeldeshdvadh theobgiesietbelaw: Therefore in anot her aspect
of the invention there is provided a pharnmaceutical conposition

conprising a conmpound as defined in the first to fourth aspect, or a
phar maceutical |y acceptabl e
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10salt thereof, adapted for use in human or veterinary nedicine. In
order to use conpounds as defined in the first to fourth aspect in
therapy, tReyoidobtosnormally be fornulated into a phar megepibs®oson2
conposition in accordance with standard pharmaceutical practice. The
present invention also provides a 15pharnmaceutical conposition, which
conprises a conpou defined in the first to fourth as,p‘é\t Qor a
phar maceutical ly afgceptable salt thereof, and optionally 1a
phar maceut i cak abl e exci pi ent. When used inQ €. ment or
prophyl axi s of pain, t(Ré) conpound as defined in the 2 rst (tRé)fourth
aspect or a ph ceutical | y acceptable salt thereof be uséd in
conbi nati on wmqpﬁ) medi canments indicated to be usef LL,_(P? t he
treatment or r(')‘r I'axT's of pain OfstBS fopat hic origin inhclu@ing

neur al gi as, neurytis and back pm—n,—a-ng—n—ml ammat ory in including
osteoart hri tl@,_g:h@umat oid arthritis, acute inflammpteiyqpain, back
pain and m grai ne. ch therapeutic agents include for 25C0npound
COX- 2 (cycl ooxygen -2 ) inhibitors, such as cel ecoy dRr acoxi b,

r of ecoxi b, valib par ecoxi b, COX— 189 or 2-(4-et henyl) 3-(4-
et hanesul bery™pherpd ) - pyrazol o[ 1, 5- b] pyri dazi ne,s(MBRAF812030) ;

5-1i poxygenase iinhi bitors; NSAI Ds (non-steroidal ? mmat ory
drugs) such as & cl of enac, indonethacin, nabumnetone orR’} bupr of en;

bi sphosphonat es@d)l eukotriene receptor 30antagoni sts; RDs (di sease
nodi fyi ng anti -rheugatl C dru S) such as net hotrexate adenosi ne Al
receptor awberemtR’, R&AR BmRrRransl mBreesesiived gbeve., a@ﬂ@rn‘manﬁ@lwu NIVDA
(N-net hyl - Dy %p@ggng;c,@agkg,ﬁceptor nodul at ors, such as gl yci ne receptor
ant agoni st s or menantiné; |igands for the a26 subunit of voltage
gated cal ci um channel s, such as gabapentin, pregabalin and sol zira,;
tricyclic SHad

st abi | |5S| néé‘Brult &Blﬂ%pu ckgsr %éerhgai%(?rﬁél&e@%i 2& ﬁﬁém?#drﬁhﬁg;&gﬁs‘w&n

gal ant ani nge" dediberfaceryPic gt SUGTBS WQ'dﬁ@OﬂO"U@rﬁué%bWé@h’%fﬁéWhﬁS

opi oi d anak gefidafe al %ébvﬁé@@ﬁ%%«tur@%ucﬁ%ﬁO@QQﬁ'ﬂie'Fnah@él? rbté’p's(o may
triptans, for Conpound sumatriptan, naratriptan, zolmtripta

eletript ancomﬁrt?@é??‘it'ﬁ@ AFOMAPYRS O fgstrate U “f‘tf‘zaa‘%uf‘?tﬂ? §ma'Wb@5{r\‘(‘rﬁ‘Q‘:‘j or

acetyl choti g cloBR@Bdrokie @eRtIOMePcithas of S¢atdl éﬂs@éﬂﬁ@péﬂﬁ@@ﬁlg facetate, t
receptor

nodul ators, ators of the B subt

I gandld " Bissnsahror TR sEPaS AR BERAIICh A RRESS UBRHOSRIH See and
EP2 5agoni sdignt EiRh @t @and st slueiPandiwkieg atdrsdlevatittemBarané.agoni st s;
cannabi noi d receptor |igands; bradykinin receptor ligands; vanilloid
receptor or Transient Receptor Potential (TRP) |igands; and

puri ner gi cAfietepexample ghardisterdonedraidn hyothat cgogousdsasadefiREXD), théAxPto3,

P2X4, P2X7 P openers, such as retigabine;
Addi ti onal fo%(-a% t%SBWtﬁér&g %ﬁésl ésed in US Patent Nos.
5,474,895, 10US5, 633, 272; US5, 466, 823, US6, 310, 099 and US6, 291, 523;
and in WD 96/ 25405, WD 97/38986, WD 98/03484, WD 97/14691,

W99/ 12930, W00/ 26216, WO00/52008, WO0O0/ 38311, WO01/58881 and

W02/ 18374. When used in the treatnent or prophylaxis of Al zheiner's
di sease, the conpound as
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15 defined in the first to fourth aspect or a pharmaceutically
acceptabl e salt thereof may be used in conbination wth other

medi carrent‘ﬁoizm;nﬁ%t@d to be useful as either disease nnldé.ltfl\fi',zta?)ﬂ%m
synptomati c treatnments of Al zheiner's disease. Suitable éxanples o%
such ot her therapeutic agents may be agents known to nodify

cholinergic transm 3¢ isuch as 5-HTI A ant agoni sts, (e. NR™R™
| ecozotan), 5-HT6 tagoni sts, ML nuscari ni ¢ agoni st

muscarini ¢ anpagopi st acetyl chol i nesterase inhibitgrs (le.

t et r ahydr oam nog g1 donepezil or rivastigmne), 3 a eric
modul ators, nic@ginic reteptor agonists or allostericynodul rs,

synpt omati ¢ agént h as 5-HT6 rggﬁigfw ant agoni sts, F@ﬁ 5B742457,
H3 receptor antaggni'sts e.g. O 05K239512, 5 %feceptor
agoni st, PPAR agoni sts, also NVDA 25 receptor antagonysts or

nodul at or s, s@._disease nodi fying agents such as iﬁzu& secret ase
inhibitors (e g.] R-flurbiprofen), also AWMPA positive ul ators and

d yci ne Transpgrter-FReupt ake inhibitors. Wien a conpetd-Bs defi ned
in the first t 3
salt thereqk.A S

Rie m

t he conpou be* adm ni stered either sequentBaIIy or
si mul t aneously B any conveni ent route. The inventRdn thus

provi des, in a(ﬁyrther aspect, a conbination conprisipg a 35conpound
as defined in the first to fourth aspect or a pharnaég tically
acceptabl e salt thereof together with a further therapeutic agent or
agents. Awpbahc el REaR? CONRYK° I RQIMdGh atdws ddiienbbeB, andn Bl gray be
prepared by adm xture, suitably at anbient tenperature and

at nospheric pressure, is usually adapted for oral, parenteral or
rectal adnBtepgl hatdatncanstiseaseastigha comayound of formble (fovith af arhiabl et s,
capsul es, hardid QUi d. tions, . S, . anul l.ozenges,
reconsti tuﬁé@l 5 51%%\,\%35@?9@%%&? gb?sel&go\r,}gﬁ'}%'gg Gfﬁ'ycé% ama i'Ons or
suspensi onErmperauppagie H0HES. Chprathé Yimadequiied te adilieyegont osnversiorstoar e
general ly red ggkg apsul es for oral adm nistration may
be in uni ta@gélgc{hf%r‘ﬁ){gan Iraf;pqggﬁt%éi n conventional excipients, such
as binding agents, fillers, tabletting lubricants, 10disintegrants
and acggpt t SOR q@ﬁprding to
nethodg@me Phgﬂ%ﬁ%(#ﬂgﬁgggg%ﬁ%%%$@§E§%F?t§i pr3§?W@3ﬁk§9§| I quid
prepar ati ofghaf8 be in the formof, for exanple, aqueous or oily
suspensi on, solutions, enulsions, syrups or elixirs, or may be in the
formof a dry 15product for reconstitution with water or other

sui tabl e vehicle before use. Such liquid preparations may contain
conventional additives such as suspendi ng agents, emnulsifying agents,
non- aqueous vehicles (which may include edible oils), preservatives,
and, if desired, conventional flavourings or colourants. 20For
parenteral adm nistration, fluid unit dosage forns are prepared
utilising a conpound of the invention or pharmaceutically acceptable
salt thereof and a sterile vehicle. The compound, depending on the
vehi cl e and concentration used, can be either suspended or dissolved
in the vehicle. In preparing solutions, the conpound can be dissol ved
for injection and filter sterilised before filling into a suitable
vial or 25anpoul e and seal i ng. Advant ageously, adjuvants such as a

| ocal anaesthetic, preservatives and buffering agents are dissol ved
in the vehicle. To enhance the stability, the conposition can be
frozen after filling into the vial and the water renoved under
vacuum Parenteral suspensions are prepared in substantially the sane
manner, except that the conpound is suspended in the vehicle instead
of

8d.si N conmbi nati on wi th anot her _¢ hesape
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30bei ng di ssolved, and sterilization cannot be acconplished by
filtration. The conpound can be sterilised by exposure to ethylene
oxi de bef qpg.s4apaRsion in a sterile vehicle. Advantagegusk¥oofisooiz
surfactant or wetting agent is included in the conposition to
facilitate uniformdistribution of the conpound. 35 The conposition
may contain fromO0.1%to 99% by weighit; preferably from10%to 60% by
wei ght, of the active material, depegding on the method of

adm ni stration. The dose of th§ o ound as defined in the firsgito
fourth aspect or a pharmaceutic cceptabl e salt thergof~nysed in
the treatnent or prophylaxis of . aforenentioned disorders |

vary in the usual way with the seriBusness of the diSgr

wei ght of the sUffigger, and other{Minilar factors. Ho , as‘'a
general guidelsuitjabl e unit—doses—may be¥.05 to nor e
suitably 1 , and 5 Steplii)unit dos é’%nyg e\ adni ni stered
nore than once a dag/, nf or exanple two or three a I)h therapy

may extend for a nunb@ﬂ of weeks, nonths, years .ot €yen lifﬁﬂlA
further aspect to the |%vention is a pharnaceuﬁ?cal génposi |3n
conprising 0.05 to 10 1000ng of a conpound as defined in the first
to fourth aspect or a pharnaceutically acceptable salt thereof, and O
to 3 g nore suitably 0 to 2g of at |east one pharmaceut{cally
acceptable carrier. Al publications, including but not| gt figd to
patents and patent applications, cited in 15 this spec|{fication are
herein incorporated by reference as if each individual publication
were specifically and individually indicated to be incofporated by
reference herein as though fully set forth. Abbreviatiohs: 20
Ar:argon aq.:aqueous dba: di benzyl i deneacet one DCM di chl or onet hane
25D PEA: N, N-dii sopropyl et hyl am ne DMF:./V, N-di net hyl f or mam_de

DMSQO: di net hyl sul f oxi de DPPF: 1, 1' - bi s(di phenyl phosphi no) f@rr dglene

EDC. 1- et hyl - 3- (3-di met hyl | am nopr opyl ) car bodi i m de Bydr hl of i de

30Et OAc: et hyl acetate ﬁ\// R?)
FMTU:O-(?-azabenzotriazol-1-y1)-N,N,Nl,Ni-tetranethysntqpium m
hexaf | uor ophosphat e

)

R 4

R

R3 Rs {n

wherein R%, R, R*, R%, R®, m and L2 are as defined above and P* represents a
suitable protecting group such as t-butoxycarbonyl. Alternatively, if P' is H then step
(ii) is not required.

Step (i) typically comprises reacting a compound of formula (V) and (V1) in a suitable
solvent, such as DCM or MeCN in the presence of a base, (for example
triethylamine, di-isopropylethylamine or DIPEA) at 0°C to ambient temperature (for
example ambient temperature). Alternatively, step (i) may typically be carried out

10 using a suitable base as a solvent, for example pyridine, or step (i) may alsc be —
carried out in a solvent mixture of THF and water, using a suitable base such as
sodium hydroxide.

Step (ii) typically comprises a deprotection reaction. For example, when P

15 represents t-butoxycarbonyl, step (i) will typically comprise treatment with an acid,
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HBTU: O- benzotri azole-N, N, N , N -t etranet hyl -uroni um hexaf | uor o- phospha
t e HOBT: hydr oxybenzotri azol e 35i Hex: i sohexane LCMS: Liquid

Chr omat ogr. Spectronmetry MS: nass spectronetry J
501010070 PRt AE P 050 NN meoroni Lhi1 6 NDAP: s ECHERastor2
aut omat ed preparative liquid chromatography. MeOH:. net hanol rt:room

t enper at ur @r Exaitple SpdrachaerEdcBOX: téffuonrageiiaadic in @sdven ¢rict s d@at ogr aphy
SPE: sol i d : J - Bl : ed
purificati @?gas?%s? éﬁ?%ﬁﬁﬂge?‘t? ﬁ%yﬁ%@#%%etq%@éﬁdz 1r’iﬂg foggﬁégaceti c acid
Pd2(dba) 3:tri s(di benzyl i deneacet one) di pal | adi un{0)

Pd( PPh3) 4: i ' Nb?fb% ' |.add ; :

m n: m nut egg b?@é}%gﬁ({”@@?g@ca bonm; Ig%’cfé‘:ifza?géﬁg%%d% RS ﬁﬂlowmg

(1, 1' - bi s( Bfhstesiyl phosphi no) f er rocene) di chl oropal | adi un(11)

API - ES: at nospheri c pressure ionizati el ectro-spray Exanples 20The
preparation of a nunber of supportiNng punds as defined in the
first to fourth f

(\NH 1
p1/N\7i(R2)m -

N™ Xy /o

(vh) N
P! ®), (Vi)
Step (i)
|
NT = (R1)n
| =
(\N 0
HN\>4(R2)m
(V)

wherein R%, m, R, n and P are as defined above.

10 Step (i) typically comprises reacting a compound of formula (V1) with a compound of
formula (M) in a suitable solvent (such as MeCN, THF, DMF or DCM) in the presence
of a suitable base (for example, tricthylamine, di-isopropylethylamine or DIPEA) at
0°C to ambient temperature (for example ambient temperature).

15  Step (ii) typically comprises a deprotection reaction which may be carried out in an

analogous manner to Step (i) above.
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aspect are described below. In the procedures that follow, after each
starting material, reference to an internediate is typically

provi ded. ﬂ;blzgimyggmqg ovided nerely for assistance to thepskiploffhsoniz
25chem st. The starting material nay not necessarily have been

prepared fromthe batch referred to. Description

1-114- (Tri @pmée'@"iﬁétqﬁwrphl@rwlou (YhpAbiy) grp efear semmerarlly Byaigblerer mewpe | \ /

FO To a SOb,légoé %&wgn@t%g_hyl et hyl 1-piperazi necarboxylate (5.00
g, 26.8 (200 M) was added DI PEA (9.85 nl, 56.4 nmol)

and then 4- (trlfluoronethyl)benzenesulfonyl chloride (7.22 g, 29.5

nol ) . Theobﬁg@&d@%ﬂ'ﬂ%ﬁ%dﬁ@% ghrx @ftidR thannalshos e @erdi PORE
t enperat ure he reacti on m xture s then 35reduced  to dryness

vacuo, 1o {PAMEtPrRYiaxis OhRpBuRGUdingPSUte pgin. ghegniorain, c '%QW}]UWTO a
sol ution -opaid, rﬂusi:m@kéldtbﬁiarwneuropathlc pain, meammatory pain, visceral pam pain

4-114-(trifluor rret y e sul f erazi nec Iateln
L e B BT i St i igrat %%Qﬁé‘eegﬁ‘fl% ahd glypter
mol ) gnd Beactraorp% péln@sﬁddtécﬁ'dltw\mlharonal'rﬁtﬁ/el;] ena@tjendsnlowexma&@nmsck
stirre 5over ni n mxtur.e.was then,r ness in
vacuo.  Thobs Bt AsspBareg il Bptis 41 SR BT AR el R
NaOH ( BDmlinyoditid, pein atheriaedaith infllenzeror aher dral \ébctorersuchgn ¢l aommon

sulphate, Lig LSalyObes i RIRNEE Yok bl AlkBllye il Lh bl g Fislipgc od
i et ey d Bt pivgoariahiscrismia,

to dryness in'vVacuo npoun

yel | ow sol pakt omerahvezpa(man@sph@rgahemyﬂheaaadnmoomedwm, dysmenorrhea.
CHLOROFORMd) .5 ppm 2.89 - 2.98 (m 4 H, 2.99 - 3.09 (m 4 H, 3.71
(s, 1 H, 7.77 - 7.85 (m 2 H), 7.85 - 7923m 2 H. Description 2
15( 3S) - 3- M&thrgriic artiguar(rain Fonsitiopeinchige ymajoid sdhitisngateqsiripdisazi ne  To

a_s0l U3 0nfimbiols SoRBIAY! @4 BB RHiB P! Per azi necar boxyl at e
(5.009, 25.0 nmol, supplier 'l Mol ecul es ) in DCM (200 m) was

added DI PEA (11.4 m, 65.5 mmol) and

4-(trifl uommeésaaélate@mamuéﬁa@swel @woﬂ:rérsiﬂm(u'éeéﬁorguac&%

20The reaction m xture E)I rred for, 1 hour. y§$) was added
to the reaeqrplaﬁchest pain and irrlta le bowel syndrome.

20 ‘Neuropathic pain’ syndromes include: diabetic neuropathy, sciatica, non-specific
lower back pain, trigeminal neuralgia, multiple sclerosis pain, fiboromyalgia, HIV-
related neuropathy, post-herpetic neuralgia, trigeminal neuralgia, and pain resulting
from physical trauma, amputation, phantom limb syndrome, spinal surgery, cancer,
toxins or ¢chronic inflammatory conditions. In addition, neuropathic pain conditions

25  include pain associated with normally non-painful sensations such as "pins and
needles” (paraesthesias and dysesthesias), increased sensitivity to touch
(hyperesthesia), painful sensation following innocuous stimulation (dynamic, static,
thermal or cold allodynia), increased sensitivity to noxious stimuli (thermal, cold,
mechanical hyperalgesia), continuing pain sensation after removal of the stimulation

30 (hyperpathia) or an absence of or deficit in selective sensory pathways (hypoalgesia).

Other conditions which could potentially be treated by compounds as defined in the
first to fourth aspect include neurodegenerative diseases and neurodegeneration,
neurodegeneration following trauma, tinnitus, dependence on a dependence-

35  inducing agent such as opioids {e.g. morphine), CNS depressants {e.g. ethanol),
psychostimulants (e.g. cocaine) and nicotine.
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m xture which was transferred to a separating funnel. The sol ution
was washed with saturated sodi um bi carbonate solution (50 m, twce)

and t hen %Bauﬁ}oﬁf(h | ed water (50 ml). The organic Iayel;C Uﬂ)['d%?fﬂz
over nmagnesi um su ate which was renoved by filtration and The

filtrate was evaporated to dryness on the rotary evaporator to give
258. 90 g oNewnilegensaitiveldisgdses swllidd deaenth, psdicviedy degeherdiich cdmaamia(BO

m) and 4N{r‘\%ﬂdlr{ eq'ule dghgﬁ(t%ngen(lé&a%t)n L%ﬂgggglfegv)ag‘[]eﬂﬁérs &I:P]e\%@é Bic er

added and the r ction mxture was stirr en fur
4M HCl i n disegsgi Unetingdorochdrga, Wakinsgdedlisgase anbCregtefaldtalaka diseasd,

over ni ght . Aié%étsmmdng%agewssm 839{‘2%‘?;85@2’@9%%'?@?%5@“@% Ho

and the residue was diss I n MeOH ) .
( Bi ot age) . webasrermendin@spodiried Witk iWeacranighsPRe® pPQURYIE® legiensi@utiges) and

the prOdUcﬁnfééﬁ&seéddtrglgte‘ﬁ'ctohd[ﬂMsaUﬁ%Hh? Hm.rhv@&bh rh%.t%%\e%ﬂmale'swge

anount of desired product present in H wash, so th

evapor at edMeR av%é@@%ﬁnqw\?fe&%‘ﬂt&m @Rﬂ&ﬁa%@aﬁ mllq*ﬁegm@@ﬁme@rm
di ssol ved hdsobibfd0Gith H@ing] parfidifhrg HoePEEesatal MM @bairkieht. (50 m ).

The aqueous | ayer was basified with 2M aqueous NaOH sol ution until
pH remai ned above 7 and extracted with EtOAc (100 m ). The organic
| ayer y@s eynpouraited definddl iy RSHstan fduRR abpddd ey @kaenatlarfot o yiel d the

NVR (400 NPEToRBGeiaAncHT Hw%ef*’r@%ﬂeapro%ﬁv'wof%ugodﬁ?g’ eselgn 115y 1
1 H), 2. 85traunZa Sh(amstrbkdcardiickBrest, Buld®nbim bypadd) tradindtl braig irfky(m 2

.3.80- 3.9 95 (d, J=8.3 Hz, 2 H), 8.05 (d, J=8.3 Hz,
IZ_DH). Al t ek %gr '@é’ﬁ(ﬁ%é"’s"i'ﬁ‘ of((SS) 3- Met hyl - 1-H%(4- (

10(trifluor orret hyI ) phenyl ] sul f onyl } pi perazi ne: Description 2a

(29)- ZIffTEt R%tﬁér&?gﬁéé)rﬂﬁ?lgﬂ'é@.!l? égtgn | k)g tré8Rg %y%érgt)gﬁ%a%\gwqeﬁingddr&he

t et rahydr of uran I On Was" coo

Sodi um hydfirekiodeur{hicBoeeHis spasticighed Musokler hyderenicityhen

4- (trifluoronethyl)benzenesul fonyl chloride (40 g, 164 mmol)
(dissolved_in 200mTHF) was added dropwi se and the resulting m xture

was stirrefhussingn erpbodment pethedirst epd f"l’fd@ﬁ@?%tfh?ﬂbemﬁﬁ’é%@tfﬁiwnt
chloride (&&@@fﬂ/lams%f%@ oMﬁé d@d@%ﬁé ﬁ%@rtﬁ@d%ﬁ |§béu{|&ﬁ OJam Irhem N.

The m xture was luted with 2{ and wat er and
stirretl f oparkcyr ﬁmbPH@’eﬁﬁé@%@eW@V & té’é'i!ﬁa eat@gnt af gay g U%Glﬁ@fdpﬁyer was

extract ed ¥édchbddMdréid GARaRkuIanshih.he organi c phases concentrated under
reduced pressure. The residue was taken-up with 1 M HC (500nml) and

washed with DCM in 20order to extracted inmpurities. The aqueous phase

Wﬁs barsﬂij fi&@botding)id——agfuvﬂwérfhsb@@-ih&l&lss ﬁootnﬂa@beldebfé?onﬂﬁa\dng a§>deﬁr€é£3frml' ) and
the co I N (0)Y) er o t .S vent was
erosed untie ™ ok BIRRE B f Eh S Glea e e SR fstiedt Peo gy . o 2
(AP - ES) 30@njfhttide @5 ThbdiddRend 0o theHeatBELSproBh s df 9§ of the dlsorders 2
Hz, 3H), 1,94 (.

2. 88-3.07 ("3 pa&”ﬁ”'é‘%gi'” "h%ﬁ)"%‘%“‘ﬁg‘s %’aerghs ubjedp o e %%c"mf’%ﬁd Y, 9

= 8.4 Hz, Qdﬁ)\ed Detbe fitsptd fowtBagBLt, or a Pharahsutisalyydccé3)le 4alf h4reoh in
or Opheny@fillelniacﬁrﬁyajclurg’ of?ﬁ@ﬁkam&nt forghe Rgét%ht &ea?l? Pﬁ’xé%'ls@h%rs herein.

30 According to another aspect, there is provided a method of treatment or prophylaxis
of any of the disorders herein, in particular pain in humans, which method comprises
the administration to the human in need of such treatment or prophylaxis, an effective
amount of a compound as defined in the first to fourth aspect, or a pharmaceutically
acceptable salt thereof.

35
In the context of the present invention, the term “treatment” refers to symptomatic

treatment and the term “prophylaxis” is used to mean preventing symptoms in an
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To a solution of 1,1-dinethylethyl
(3S)-3-net hyl-1-pi perazi necarboxylate (10.0 g, 49.9 mmol, supplier

Al drich) (30 M) was added 4-chl or obenzene y
chl ori de (\¥83¥{0999+172;g 9 mmol ) portionw se. The reacti onsic\%/aqgﬁ%t}j#ggor’éo 2 at

room tenperature under an argon atnosphere for 2 hours. The reaction
was t hen eelsqﬁdmﬁ@cded pbject o wedtibe (asgrenc2if aympteids i Foaflisted sdbiBGM

(B0mL) . Then RUEOHTIGA RS DI Elers) EAR! Afloitnt DOV (2x 8ot and

t he conbi ne ayers were passe a hydrophobic frit and
evaporated. The product was dried under vacuum at 40C for 18 hours to

yield the {j GrH@rtEQQQQ‘dBH &ﬁldaé% fUriRER t@@i[rbldto(f&ﬁ?h%pgc)toréH' NMR (1400
WHz, CHLOROFORM d) 1= 1.43 (9H, s), 3.05

(1H, m3 3pf1q5m@$wtw9ﬂiv acse%bi§ iﬂt thﬁseoff@rﬁ@t(efimerﬁpr propimdaxisiof hyriang 10

(2H, M, 1844 dBed RitnmBls it 13 nZﬁ‘neﬁl? férmﬂ?ated@ﬁ%&édrtﬂ%dc@ﬂntﬂ standard
(25)-1-[(4-Chl orophenyl 2- met 3/ perazi ne hydrochl ori de W
aS-N NH Bharmgeql |§al_1_or t:ﬁ%g§|9|p fimaceutical omp05|t|on Therefore in another

(39)-4- [(4a§d&bpéleh7é1iﬁﬂMitlbﬁltl{é‘r@%ﬂ&w&d@&ﬁﬁfﬁnaéemﬁb@%b%bﬂmohﬁ%wh ke

(may be prepared . as d cr| tion 3 crude .14
6 heor bt FeaouRg 38 dafiatcin diediralle AR ebich of et aR oAl ofeSRaRE
(80nL, 1@xcesisthedf] asspted e uyd Brumasloy véternay hedickhe. The sanpl e was
evapor at ed, suspended in diethyl ether (100nL) and filtered through a
sinter. The collected solid was dried under vacuum at 9040C f or

18hour s t olnyaréérdo ubecdmpduads esrpefined irathe dirsy & fooxth aqjeicdm(tl'iéaméﬂ@y wilm z

5 o135 (G B o R RSty Sty SepolheSli )y
(2H, n). 28Bedard pparneredical raiceeThy bresentlinvention also prowdes a

(SR - 3112t ol bl bR RIRICRXAERY Lol B berhioain e st
% ronen ol Hdbe Semedin gt

pl perazi necar t1ron
(3R) - 3- et feprth @smﬂob@raphﬁ@webmw actc*@ptamles%a@thereaf,gar@immmaflyguppl i er
Aldrich) i prdtdRRaIN ccdRsoi@dgsedd PEA (1.962 M, 11.23 nmol)

When used in the treatment or prophylaxis of pain, the compound as defined in the

20  first to fourth aspect or a pharmaceutically acceptable salt thereof may be used in
combination with other medicaments indicated to be useful in the freatment or
prophylaxis of pain of neuropathic origin including neuralgias, neuritis and back pain,
and inflammatory pain including osteoarthritis, rheumatoid arthritis, acute
inflammatory pain, back pain and migraine. Such therapeutic agents include for

25  Compound COX-2 {cyclooxygenase-2 ) inhibitors, such as celecoxib, deracoxib,
rofecoxib, valdecoxib, parecoxib, COX-189 or 2-(4-ethoxy-phenyl}-3-(4-
methanesulfonyl-phenyl)-pyrazolo[1,5-b]pyridazine (W099/012930); 5-lipoxygenase
inhibitors; NSAIDs (non-stercidal anti-inflammatory drugs) such as diclofenac,
indomethacin, nabumetone or ibuprofen; bisphosphonates, leukotriene receptor

30 antagonists; DMARDSs (disease modifying anti-rheumatic drugs) such as
methotrexate; adenosine A1 receptor agonists; sodium channel blockers, such as
lamotrigine; NMDA (N-methyl-D-aspartate) receptor modulators, such as glycine
receptor antagonists or memantine; ligands for the a,8-subunit of voltage gated
calcium channels, such as gabapentin, pregabalin and solzira; tricyclic

35 antidepressants such as amitriptyline; neurone stabilising antiepileptic drugs;
cholinesterase inhibitors such as galantamine; mono-aminergic uptake inhibitors

such as venlafaxine; opioid analgesics; local anaesthetics; 5HT, agonists, such as
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and then portionw se addition of 4-(trifluoronmethyCbenzenesul fonyl
chloride (2.2 g, 8.99 nmol) at roomtenperature. The resultant

m xt ure under an atnosphere of Ar for 2 hou
additionwa‘?o?kjoﬁéﬁ)qsol ution (75 m) and DOM (75 ). ‘r’éT’BF{"%‘%"”

separated and t he aqueous |ayer was then re-extracted W|th DCI\/I (75
m), the otr‘gpsamiscfor Gympsundesugnatrintdsi, mechtriptah, welsiitaptan didirigtat, iroasteptaby | ne
550Iut|on The. aor gani { ried
(NoSO%) _andMebiRte iz S Rlng Abic R Sl Ak e RpRPERMERr" 530
g). mz (AEllutaEr$)te tﬁzteptpl\mleldtll@@]%for CompoundmoleQO(M@@d\lNEZB subtype; EP,

g*;g??:mwl‘%pt@r P@fﬂjg‘ %‘3 é’%éje(pto]rTg r@sl'gl% %g&gt%’ I%ﬁﬁlcg& gﬂ‘?’ a&orggt?_ﬁl?d e
(d, J=852 pgonisig ERLantapesielsi bbi aviagenists and EP, antagonists; cannabinoid

(2R) - 2- et F@ékzp’t}v( lgg‘a%dé tﬂréég}khﬁ ?@ﬁt&ﬂ%&ﬁ’&e oxdi ﬂo‘?&‘ﬂeﬁ@&&l &P RRSAE RB&ptor

hydr ochl or To a solution
1, 1- di met hireptigl |(Tli{%):tpagdsrr@ﬂ¢,pgurwr@c receptor ligands, :nciuding antagonists at

(trifluoroppikhybkph @QX!. I, bepysd), ﬂcnan@ﬁ%aamabm Isa&heaé Jéﬁ@{adwe

prepared as descri I n.Descri t|on

1, 4- di oxan&d ‘é‘ﬁ@aﬂ@?%g‘hé’ﬂﬁé@%ﬁd%wm H(‘Slpaﬁe'ﬂ%{?ﬁafhé;“ %% 37 41.5
mml) and Ubke,c382ubilass, 466,643) U631 0/008dndl D86 208 B 28 dFASP NG 96@5406! for

et ove’ e i Bybagte B o8kt WO ot el YRR B0 EBTRARREY . e

concent r at yDIWHID0F NASD 03681 1, MO0 BSgaguent Vv oo/ a837d. Wi t h di et hyl et her
and the solid collected by filtration giving the the title conpound
(2.507 g) as a white powder. niz (API-ES) 309 [ MH 1H NVR (400MHz,
DVb0- d6) 6Wiemubed 6 thd tredtmvend oHzropi3fthxis & Alzheim&'sBBsdase, the khmpoldld 2. 96

(50, 3543 Sy gl B By ooy ) s i ey
H) 8. ggl (He uSed.iB chnbinatich) with . atiger(hedicamentjndidtasictd be iuseful ag@ithar
-Di net hyl e

(36) - 5 et ROF-SR TPT8 Y PBenals KA Sna o AASITeG fogec:
pi per azi negwta@dﬁ(gxa@u s of such other therapeu’uc agents may be agents known to modify
cholinergic transmission such as 5-HT4s antagonists, (e.g. lecozotan), 5-HT6
20  antagonists, M1 muscarinic agonists, M2 muscarinic antagonist, acetylcholinesterase
inhibitors {e.g tetrahydroaminoacridine, donepezil or rivastigmine), or allosteric
modulators, nicotinic receptor agonists or allosteric modulators, symptomatic agents
such as 5-HT6 receptor antagonists, e.g. SB742457, H3 receptor antagonists e.g.
GSK188254 and GS8K239512, 5-HT4 receptor agonist, PPAR agonists, also NMDA
25  receptor antagonists or modulators, also disease modifying agents such as 8 or y-
secretase inhibitors (e.g. R-flurbiprofen), also AMPA positive modulators and Glycine
Transporter Reuptake inhibitors.

When a compound as defined in the first to fourth aspect or a pharmaceutically

30  acceptable salt thereof is used in combination with another therapeutic agent, the
compounds may be administered either sequentially or simultaneously by any
convenient route.

The invention thus provides, in a further aspect, a combination comprising a

35 compound as defined in the first to fourth aspect or a pharmaceutically acceptable
salt thereof together with a further therapeutic agent or agents.
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OrTh 11 NNS O\/ 11 0 To a solution of 1,1-dinethylethyl
(3S) - 3-net hyl - 1- pi per azi necar boxylate (2.05 g, 10.24 mmol) in DCM (50

m) was adgledofalobtds (2. 68 m, 15.35 mmol) and the m xt up@r/gpiohd/egoiat
roomtenperature for 10 m nutes before addition of 4-

5(trifluoromethyl)benzenesul fong chloride (3.00 g, 12.28 mol) at
0C. The rebwhparRCeHiSH ernarasitiop tﬂledw&evorawh&hmﬁ}w@pawd oY g¥AXuET: 16
hours bef og@taBEdi tatn%npe‘emyata@ﬁre @RE atfhdsp ﬁ@vu(@% uhty Jd&%téd%.er S

wer e separat ed u3|n obi¢ frit an he organi ¢

concent r at efa’?tpafem%/ é’éée%éﬁ @8@@'%"%% #1d. &s éB?PpBIi‘M&Pe("hth& f@}ﬂ didatletsini t e
solid. 10ntaps(B) orEiSkuidQedadvations Jiddbrs]l btahiyBs, (Ié&ﬂgéﬁl%co%mml\/gdzs
o PO 1,05, iy indaborSubbub ud i st )
15Descr i pt ad@inBtrable compositions are generally preferred.

(2S)-2-Methyl -1-{[4-(trifluoronet hyDphenyl]sul fonyl}pi perazine
hydrochloride / CIH H\ /NSCF O To a solution of 1,1-dinethylethyl
(39) - 3- net hgtdetd-aqfl 4apsules for oral administration may be in unit dose form, and may

(L1111 voromsyly LARETuL Sy et o Pl RarSPLBTE S0 Mk Rg SR E

1, 4- di bkandisipBQranits anveaccaptdbld Wa@hg4gents. Ihatadﬁem&xmafe))e(céatﬁ@amordir?. 55
|1 2 .

Further poct b WeRihif okl phaRELERERTALEEE 17 846 ol ) was

then added and the m xture stirred for a further 16 hours " The

vol atil es ¢ nd (3.8
R e o PR

MeOH- d4) 68yspRNIomGolHons; emwfior:@ syslpﬂ)org IS, orsneafsbe('mthejomy oba dy -

3.45 (| 1 ﬂdhu&f&@econ@ﬂtﬁt?orﬁﬂ'lh v’batbi) orotief swtéblé)@ei-ﬁd‘@ béfor'é)l_%sé Sden lidhiPl

1 7 94
g(TDesclr_? pt PrERA t:ons may contaln conventronai add(ltives such as suspendmg agents,

emulsifying agents, non-aqueous vehicles (which may include edible oils),
preservatives, and, if desired, conventional flavourings or colourants.

20 For parenteral administration, fluid unit dosage forms are prepared utilising a
compound of the invention or pharmaceutically acceptable salt thereof and a sterile
vehicle. The compound, depending on the vehicle and concentration used, can be
either suspended or dissolved in the vehicle. In preparing solutions, the compound
can be dissolved for injection and filter sterilised before filling into a suitable vial or

25 ampoule and sealing. Advantageously, adjuvants such as a local anaesthetic,
preservatives and buffering agents are dissolved in the vehicle. To enhance the
stability, the composition can be frozen after filling into the vial and the water
removed under vacuum. Parenteral suspensions are prepared in substantially the
same manner, except that the compound is suspended in the vehicle instead of

30  being dissolved, and sterilization cannot be accomplished by filtration. The
compound can be sterilised by exposure to ethylene oxide before suspension in a
sterile vehicle. Advantageously, a surfactant or wetting agent is included in the
composition to facilitate uniform distribution of the compound.

35 The composition may contain from 0.1% to 99% by weight, preferably from 10% to
60% by weight, of the active material, depending on the method of administration.

The dose of the compound as defined in the first to fourth aspect or a
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1, 1- Di et hyl et hyl

(2S)-4-[(4-brono-2- et hyl phenyl ) sul fonyl ] - 2- net hyl - 1-

pi per azin e OIl/ SSNNII \ ( O To a soluti =c
1, 1-di et ﬁgﬁem@% S) - 2- net hyl - 1- pi per azi necar boxyl at 2‘“"(’2?“6’8"95‘;”“‘%
9.99 nmmol) and DIPEA (2.62 ml, 14.98 mol) in dry DCM (25 nl) at OC
under Ar waieraddadicdlybrcoemiaide el ithydréd nsen asbefimaihent ok praptigaxi? obtheg,

10. 98 mmol Gy rt
then st r dgfeforiiBfed BRHIOG Fre MO LI Wy Wk W sb oSS bl
added, thewsorH@rSatﬁ\emg’ré@tféa sufifarer, BEMVPIHSOsimlgr. factore. towbverees @peranalc

| ayers wer I Oin
vt t o o uReSHER s fab 8 0TRNBI000 Hd, nord ARANG ANE E0HE bk

Fl ash 4DM Sqqhnléatr desesdnahbe @QU”‘SW@’GEHMQ than pBeshaxdamefor @se@plﬁwowrt l e
gogpo‘[lm l_ff%%e] Qi&iﬁ?NK/%uﬂPWePéHy_iz rﬁg'y 5;&9:93 for ﬁurﬁﬂogogﬁ%@:ﬁonﬁ}@ J\%gé or

3 H), 1. 448 lifg ), 15259(td 1120 3.4 Hz, 1H) 261(s 3H)
2.78 (dd, 1=12.0, 3.8 Hz, 3.11 (td, 1=12.0, 3.2 Hz, , 3.44

1H,
(dt,J=12.0 ( , 1
), 4.33 (%fgrﬂ%rgé&e%d_%? |r§/§§t?on7ls%1pﬁ%rr(1g§euégﬁcgm§§§ (%f]pélsﬁa@%
H). Des&ri p@Q0srg afr eonpound Bs dedndeyin the fingt to fourth aspect ora pharmaceutlcally
(2S)41(4-cy, n I p f
necar boxyl %Bfa%fe”?éimr:x\lé?%'zlﬁ éjS(BJtz)Oj]\ﬁa]mc%ubr%'tg%’tqwou bf B?[ tlogr? of
1, 1-di met hyﬂ‘?ét"'ﬁWUt’GQ'!Y)aﬁﬂeF[l@ﬁe BRGf- 2-
rret hyl phenyl ) sul f ony1] - 2- et hyl - 1- pi per azi necar boxyl ate (may be
prepared as 25described in Description 9) (3.51 g, 8.10 nmmol) in dry
DVF (40 mifM PBtP"CG“CS'Sh@GM'nQthEHOtiﬁ”(’@Fil)tQ PP@“§2@dd33tQI‘t@QP|iﬁ@B¢T)S cited in
Pd2(dbgy 3 s 2B8cifbatifh 2&3 Aeveln) sr%Bﬂ)omE’d: O .ré@fende &5 48@aBNOhYivigBEIe
added and t% resul ting Pg\gg] sol ut i Qn irred at g C under Ar for
2.5 hours.P 8at|?i"xf""ﬁfee SReCicay| A iy t'@ﬁﬁ@neatm ¢ fsAPeratehyd
in vacuo afiferbdse Hepsih e ehogh tulll setTeth.bet ween DCM (100 nl) and wat er
(100 m). The aqueous 30l ayer was extracted with DCM (2 x 100 m ),
then the conbi ned organic | ayers passed through a hydrophobic frit.
Concent r at Abbregiafiena: br own resi due (4.31 g). Flash

20
Ar: argon
aq.: aqueous
dba: dibenzylideneacetone
DCM: dichioromethane
25 DIPEA: N, N-diisopropylethylamine
DMF: N, N-dimethylformamide
DMSOQO: dimethylsulfoxide
DPPF: 1,1-bis(diphenylphosphino)ferrocene
EDC: 1-ethyl-3-(3-dimethyllaminopropyl)carbodiimide hydrochloride
30 EiOAc: ethyl acetate
HATU: O-(7-azabenzotriazol-1-yl)-N,N,N',N'-tetramethyluronium
hexaflucrophosphate
HBTU: O-benzotriazole-N,N,N',N'-tetramethyl-uronium-hexafluoro-phosphate
HOBT: hydroxybenzotriazole
35  iHex ischexane
LCMS: Liquid Chromatography Mass Spectrometry
MS: mass spectrometry

25



chromat ography (silica; linear gradient (6-50 % EtOAc in isohexane)
gave the title conpound as a yellow solid (2.88 g). mz (API-ES) 280
[ MtH- 100] 400 MHz, CHLOROFORM e) 6 ppm 1 20 ( 3
H, 1.44 Aw&“@fh'ﬁ@o(%z 65 (td, J=12.0, 3.4 Hz, d%(;f,mﬁm@,, 012
2.86 (dd, J=12.0, 4.2 Hz, 1 H), 3.13 (td, J:120 28Hz 1 H, 3. 49
(dt, J=12. M,eCIN 8 Hz acibtdﬂ)tn;i!eS 63 - 3.69 (m 1 H), 3.95 (d, J=12.0 Hz
I:Ei)H)Deéslcr3|5p AR 11 %a@dwe@te@auto?na@éd ;grgbargh\re')l?qu% c%pongaqc;grgﬁh@ 8 He,
103- Met hy| MgOH; ( 3S) - rBehhencMyl 1- pi perazinyl ] sul fonyl i benzonitrile 0O I
rtTh SN \4NH O I IEM érgf" f 1, 1-di net hyl et hyl

(28)-4- %(4 cyano- 2- rret eny sulfonyl] 2-met hyl-1-

pi per az? ne&drboxyl at%ﬂtl(rﬁ’ﬁsi be prepared as described in Description
10) (2.889 59 ) indry DCM (10 m)
was sti rregcﬁt ro%ﬁ?pg%g%ﬁéﬁﬁée&e%mﬁ%dm hen concentrated in
vacuo, aze8PEopi ng vﬁcﬂ'ﬁpf‘@ﬁ%@d@% M) to give a brown oil. This was
partiti onegphet ween @613'9@5@Pﬂ®)au%té‘cﬁéd#ﬁléét%ﬁs aﬁ‘qous NaHCG8 (50 m ),
t hen t he a1queous | ayer was extracted wth ml). The conbi ned
organi c | ayefs were tﬁ%@’é‘ép ¥"BPough a hydr ophob| c fr|t and

concenig at epiAl n vacugflid@odteyeaditne titl e conpound as a yel |l ow oil

o 1. 06" ( A0 dPgs oGk et bogiodleg 10 5 v 11y, 267

(s, 3 H, Ed(@@hg 2 7t’étré}t|§{trlpﬂa'ilylph5$prﬁneibpdﬂiéd|uih H, 2.82 - 2.92 (m 2
H, 3.03 (gt, J121h 53Hz H, 3.54 - 3.65 (m 2 H), 7.59 - 7.67
(m 2 H, 799 (d, J¥7E "' 25 Description 12

(3R) - 3- I\/Ethnyi 1 {[4 rﬁhuteﬂé uor orret hyl ) phenyl ] sul f onyl } pi per azi ne

15 Boec: t-butoxycarbony!
PdClu(dppf)s:  (1,1'-bis(diphenylphosphino)ferrocene)dichloropalladium(ll)
API-ES: atmospheric pressure ionization electro-spray
Examples

20  The preparation of a number of supporting compounds as defined in the first to fourth
aspect are described below.

In the procedures that follow, after each starting material, reference to an
intermediate is typically provided. This is provided merely for assistance to the skilled

25  chemist. The starting material may not necessarily have been prepared from the
batch referred to.

Description 1
1-{[4-(Trifluoromethyl}phenyl]sulfonyl}piperazine

F
| C 9 /\
F ﬁ-ﬂN NH
30 F o

To a solution of 1,1-dimethylethyl 1-piperazinecarboxylate (5.00 g, 26.8 mmol) in
DCM (200 ml) was added DIPEA (9.85 ml, 56.4 mmol) and then 4-
(trifluoromethyl)benzenesulfonyl chloride (7.22 g, 29.5 mmol). The reaction mixture
was stirred for 1.5 hours at room temperature. The reaction mixture was then

35  reduced to dryness in vacuo, to yield the title compound.
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O SNNH O To a solution of 1,1-dinethylethyl

(2R) - 2- net hyl - 1- pi per azi necar boxylate (2.95 g, 3014.73 mmol) in DCM
(120 m) vwee 2e@demh7H PEA (5.40 nl, 30.9 mmol) and then der/ep2000/059012
(trifluoronethyl)benzenesulfonyl chloride (3.96 g, 16.20 mmol). The
reaction m xture was st d 2.5 hours at roomtenperature then
washed w tW’WéFSQQ%@[WU 1O(HI’I ed on a phase separation cartridge

and COﬂCenTé@'&s@ﬂttd)MoMaﬁumqetﬂﬂbﬂ d;fvht{pr @edof bhé/@ﬁ}sxﬂ*bﬁﬁ?p f.ved in

o R pb e e ik Steued aavds addenelhlad DraERBte e

t hen di ssomyedo IrrrincEE)@ﬁbS (erﬁ@oﬂdlétﬂlemai&edl'hwréét;hBNnﬁ;ﬂureNﬁa@étl&@di ution
(200 M) then dl’tlﬁ on ‘:‘{ﬁ ase gé_gar at i ndcartrl V%e and concentrated
in vacuh TREYIYutEC '\?Bé"”f RSN T ﬂ BER"(E0 i ) and

extract ed Whd fes@ik ags dH@blvéchmmmo mi} bhdgasHeaOthsal NeOBISovay, added

h h h
Wbt h Bt e BRD ghantiiher wagHlics fids EREbS SRS The HaRLERS AR
separ at i onbytitiratiang gred mtnate(reﬂwed\tcrtﬁyMSwmmmomwald theotitlp openpohed (6.60 e

conpound (APl -ES) 309 1M#Hr 1H NWR (400 MHz,
CHLOROFORN@JZ 3693'8%41%“ ga"i‘?d J=6.4 Hz, 3 H) 1.93 (t, J=10.6 Hz, 1 H)
2.31 (14, mﬂ(z\PzESismstH]i 2.86 - 3.08 (m 3 H 3.59 - 3.73 (m 2

(oay- 5o vet ik o ﬁ%@%ﬁffﬂ%ﬁf@ % 29 s IR PR

sol uti on oH).B,71-(di hiEh,Myl7et h§a (nf,Z3) x BSﬁet?t%ZI(mIQM)per azi necar boxyl at e
(1g, 4.99 nmol) in DV (5 m) was added 6-net hyl - 3-pyridi necarboxylic
acid (0.685 g, 0.340 20mmol ), HOBT.H20 (0.765g. 4.99 nmol) and HBTU
(1.894 g, Reswinewld. Finally DIPEA (2.62 m, 14.98 mmol) was added
and thesregah) re for 20

hour s. 195SoI @Fwﬁﬂgiﬁsgg%;%sgggggﬁygﬁggﬁﬁ g’%ﬁ%ﬁb\gs added to the
resi due and the solution was e h—saturated aqueous sodi um
bi car bonat e and sodi um chl or iFder—st gs-N ThG\JI-Dr gani c | ayer was
evaporated to 25dryness and di ssol ved ne (100 m) and stirred
with 4M HCl in dioxane (15 m) and water (0.23 nm) overnight. The

SOl U1 o0 a5 SHARRL B TR PR e R O BB
1H NVR (4085 wmnol,@upmme@mnmt)lecﬁnqspm LnIBSN (200 M &/a8 addeddDIFEA (31.4) |

2.02 - 303mg_%§f5@m&i§?l€ 4-%5‘1-9@%&%ethgﬂ)A@nzer?esaﬁongfpch!o]rﬁ%'(gﬁ%; 232 Hknoly - 63

(d, J=8.0,
20

The reaction mixture was stirred for 1 hour. DCM (200 mi) was added to the reaction
mixture which was transferred to a separating funnel. The solution was washed with
saturated sodium bicarbonate solution (50 ml, twice) and then with distilled water (50
ml). The crganic layer was dried over magnesium sulphate which was removed by
filtration and the filtrate was evaporated to dryness on the rotary evaporator to glive
25  8.90 g of white solid. The solid was dissolved in 1,4-dioxane (30 mi) and 4M HCl in
1,4-dioxane (10 ml) and a few drops of water were added and the reaction mixture
was stirred for 1 hour. Then further 4M HCl in 1,4-dioxane (20 ml) was added and the
reaction stirred overnight. The reaction mixture was evaporated to dryness in vacuo
and the residue was dissolved in MeOH and loaded onto an SCX column (Biotage).
30 The column was washed with MeOH (2 column volumes) and the product was eluted
with 1M ammonia in MeOH. LCMS showed a large amount of desired product
present in the MeOHM wash, so this was evaporated to dryness on the rotary
evaporator. The residue was dissolved in EtOAc (100 ml) and extracted with 2M aq.
HCI (50 ml). The aqueous layer was basified with 2M aqueous NaOH solution until
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(d 1.8 Hz, 1 H). Description 14

J=
6- rret hy1l- 3- pyri di nyl ) carbonyl ] pi perazine 0 RNN This conpound was
ared i manner as the conpound of Descrip ?
(400 &QQ“@@@“@? 5 ppm2.60 (s, 3H), 2.8-3.1 (m 4I—é’éﬂ§”}§9§g’g&
3.7- 3.9 (m 2H, 7.22 (d, J =8.0 Hz, 1H), 7.66 (dd, J = 8

2.4 Hz, 1HpH r@n&bed ahové 7-ar@l. ekirbizied Wit Et@s(d00 ptl). ©he dfgadio 1aykr Bis rret hyI
et hyl (35) -2 I I

pi per azi né\é%%‘l%%@r%{%sgﬁg%o%ﬂ? apo?a?cglt% ?%ﬁgi%ﬁﬂe@oﬁ%{] % ?ly t?lyl
(3S) - 3- net Bﬁ}ﬂd (4-3pigher azi necar boxyl ate (2.00 g, 9.99 mmol) and D1PEA
(2.62 m, %Fn?)bléog ¥4 DCM (25 m) at OC under Ar 15was added

4- br ono- 2 net zen fonyl chloride (2.969, 11.0 nmmol) and the
resul tihg ?BINMR\K%IMHZ Mﬁ@ﬂ-ldd)/\éd)pﬁm ﬁ&fd?ﬂ‘ﬁ@ 6 7,3 theh63t 2.73 6, BH),i t

for 90 mn e t e eous

extract ed %Sgh@t?zﬁﬁ‘(gﬁhﬁg N‘?_"%e cbnﬁ ’né orgaﬁl}PI 9?95%\%&5’ gg'g'sed

t hrough a hy8idpkoBiktz, £t §.05 kbw=8.3itzeRt.at ed under vacuumto give a

pale yellow oil (4.99 g). Flash chromatography 20(silica; Flash 40M

| i near gradient (6-50% EtOAc in isohexane) gave the title conpound

as a vi scofderwative syrthesis of (39))3-Mathyl-1-Ad+ - ES) 333 and 335 [ M+H- 100]

1H N 'VR)(4gﬁﬂ%%me@?‘%ﬁ@%@\mﬂ%ygp@@mﬁnel%e(selmpt%oné%@_ 73HZ 3 H) i{) 45
“20 (td. @9 *Ez'n%thﬁwae@mgelt&sg 759 npqyo') @agqlsqqﬁvedanmraaydﬂefuraﬂ 30 ) 78

- 4.06 (M ard thh solltiéwhSeootedownto83C ( dodidmFy8roRidEl150 mL, 449 mmol)

was added, then 4-(frifluoromethyl)benzenesulfonyl chioride (40 g, 164 mmol)

1- [ (
prep
NVR
2H),

(dissolved in 200ml THF) was added dropwise and the resulting mixture was stirred

15 for 1h. Further 4-(trifluoromethyl)benzenesulfonyl chloride {(0.06eq , 2.2g) was added
and mixture stirred for 10 min. The mixture was diluted with DCM {(500ml) and water
(500ml) and stirred for & min. The phases were separated, the aqueous layer was
extracted with DCM (1000m!) and the organic phases concentrated under reduced
pressure. The residue was taken-up with 1 M HCI (600ml) and washed with DCM in

20 order to extracted impurities. The aqueous phase was basified to pH=9 with NaOH
3M, extracted with DCM ( 3x 500ml) and the combined organic phases dried over
Na,S0, before the solvent was removed under reduced pressure to give the title
compound (30 g).
m/z (API-ES) 309 [M+H]"

25  1H NMR (400 MHz, CDCl3) 8 ppm 1.06 (d, J = 7.2 Hz, 3H), 1.94 (t, J = 10.4 Hz, 1H),
(td, J = 11.2, 4.0 Hz, 1H), 2.88-3.07 (m, 3H), 3.66 (m, 2H), 7.83 (d, J = 8.4 Hz, 2H),
7.90 (d, J = 8.4 Hz, 2H).

Description 3

30  1,1-Dimethylethyl (3S)-4-[{(4-chlorophenyl)sulfonyl]-3-methyl-1-
piperazinecarboxylate

CI"Q‘ES? >-\N 7<

To a solution of 1,1-dimethylethyl (3S)-3-methyl-1-piperazinecarboxylate (10.0 g,
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1 H). Description 16 1, 1- di met hyl et hyl
(35)-4-[(4-cyano- 2-net hyl phenyl ) sul fonyl ] - 3- et hyl -

30pi per azi ate 0 rTh S-NNC I/ 00 : <
bubbl ed th‘?§3§{%‘%§%“s’%| ution of 1,1-dinethylethyl (33)-4-‘[’?‘2?@'6’}?@’2%’?%‘?

met hyl phenyl ) sul f ony1] - 3- et hy1- 1- pi per azi necar boxyl ate (nmay be
prepar ed ag49.8esool heglierldesEinipytidion (3D5h!) (ds 3@degl, 4-6h1@8benmehgsulfondr vy

(0. 274 9§98k G278 Sae RTINS h8-ctiuguadsfied e,y geq and -

the resul t fempemrtowrunden an argen gimaspeafe dar 2IR0rsCThe thactio wéhed0 ni n.

The mi xt Ur@vé@%ﬁat&d’j&%ﬁﬂor‘ié?j ‘P«.gé’éntﬂw&[@wl{f@ )& iﬁéﬁ}fo(é%ﬁ‘drsat qsacuum
e

and the residue partitione
brine (50 wm§furmﬁreeﬁr@g@du@thlaa@ﬁé&m%ﬂlmdrta@p ned HCMctwye(rswxr%o m),

Lhen the corbLpelolfs BRNLbRYRIAARASARSeL by R NEARNINGE 111
dlip g B

Concentration under_ vaccum gave a brown resi

chr omat ogr ¥AWM&40icker 18hadm tapirld the filearomposiod anen pr@ng@so}w E‘& 0A8)i n
h 1 1
A AN A AR SO BB Dy

(API-ES 280 [ M+rH- 100] +
J =6.7 Hz30§(‘H)l m)l34lla} (14, m93|4)5 1H;Lr5)§®2(1t!sm 3-89 1H2n7910 2490, (m 1

. 2. 23 (td, J = 12.8 and 3.2 Hz, 1 H), 3.41
sz %1 738%{“’ 7174*(%“8@- 4(19 (m 3 H, 7.59 - 7.64 (mH)z H),

(d,
8.07(d, J 84Hz 1 H Description 17
Description 4

{25)-1-[(4-Chlorophenyl)sulfonyl]-2-methylpiperazine hydrochloride

O

15  1,1-Dimethylethyl (38)-4-[(4-chlorophenyl)sulfonyl]-3-methyl-1-piperazinecarboxylate

—N NH CH
\__/

Q=U=0O

{may be prepared as described in Description 3) (crude weight 24.14 g, theoretical

49.9 mmol) was suspended in 4M HCl in 1,4-dioxane (80mL, excess) and stirred

vigorously for 3 hours. The sample was evaporated, suspended in diethyl ether

(100mL) and filtered through a sinter. The collected solid was dried under vacuum at
20 40°C for 18hours to yield the title compound as a yellow solid (15.45 g).

m/z (API-ES) 275 [M+H]*

H NMR (MeOH-d4) 8 1.21 (3H, d, J=7.0 Hz), 2.91-3.45 (5H , br m), 3.89 (1H, m),

4.38 (1H, m), 7.64 (2H, m), 7.88 (2H, m).

25 Description 5
1,1-Dimethylethyl (3R)-3-methyl-4-{[4-(trifiuoromethyl)phenyl]suifonyl}-1-

piperazinecarboxylate
Q / < i
}—N N—8 F
e Was

To a solution of 1,1-dimethylethyl (3R)-3-methyl-1-piperazinecarboxylate (1.5 g, 7.49
30 mmol, supplier Aldrich) in DCM (30 ml) was added DIPEA (1.962 ml, 11.23 mmol)
and then portionwise addition of 4-(trifluoromethyl)benzenesulfonyl chloride (2.2 g,
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203-net hyl - 4-{[ (2S) - 2- et hyl - 1- pi per azi nyl ] sul fonyl }benzonitrile 0 I
rTh S-NNH 8 A solution of 1,1-dinethylethyl

(39)-4-[ (45 t hyl phenyl ) sul f ony1] - 3- et hyl -
pi per azi necar Xyﬁ)%m (may be prepared as desbri bed in ]E%?Em""gtm"gm

16) (3.71 g, 9.78 mvol) and TFA (5.00 M, 64.9 nmol) in dry DCI\/I(15
m ) was st B8OBeunalj atrrborhmemneramrez5It?ieeas@tenicremh:reatvaﬂstmmdmndamuum

(50t 5 " anfimisbhbre B HEHP 2oy Botors AV« NG RRgbh PRdmi{ B DR
The pr oductiiwdée dyatseseraiseparaiot! M3 tHeraduie 04 lapsyvas tharaetaxtraciadiwith
(API-ES) 288 %t@ 5 SEPRERY 05 Trstbindy S dditef yif gresf e
= 6.8 I-é solygion (20Gml)( Jhe grg4apic lgveppwenedhernysepaate, dried GIgb(4p and H) |
(2t(§9 §o Jé@%éa%%bd}m@%ﬂ'vmﬁhéﬂ@ﬂ"@%@ 68 T3 61 5 b (m 1
H, 7.58 -miz@PI-€9) 3@ WI+H-80®7 (d, J 8.6 Hz, 1 H) Description 18
“rethyl ?ﬁ*@%@ﬁmm%owsa%pw s PP O NS ER o

1, 1-di et hzkssttmlz (R BHH23.5%1 gt (k- PHP T BZdNESRr REXYHAY B3((d, 28.20Hz,9. 99
mml) P%gEA(Z 62 mM, 15.0 mmol) in dry DCM (26 n1)at 0C under

Ar 10 s“added 4-brono- 2- net hyl benzenesul fonyl chloride (2.969,
11.0 mmol ) and the resulting pale yellow solution stirred at 0 C for
1 h. Sem - ur@e%( NH4ACl (20 m) was added, then the aqueous
extracted 30 ml). The conbined organic | ayers were passed
t hrough a @ARi2epéiblyl-t-{f4-(trifjudromethyt)pbemil Isatfedylipidemrazinadydrodhdorideve a
yellow oil (5.12 g). Flash chromatography (silica; Flash 40M I|inear
gradient (6- 1550% EtOAc in isohexahe)pgave the title conpound as a

clear viscous oil (4.34 g)C[HMZ AP NES% ndC§35 [ MFH 100] 1H NMR
(400 MHz, CHLOROFORMd)8 ppm 1 (ds" Jj1= % , 1.44 (s, 9

H),259(td J=12.0, 3.2 Hz, 2.81 ( 78(dd J=
11 g; Bo tgas%“ﬁ%” o B4 "}%ﬁ”eﬁ&jm'}l’%’%’éthﬁ%‘?gwl 8 2on3 114F|§ fjts 53
(d, J = 13 tn:ylmazomahwphewl 2gfonylk1ppetannetaldpxylate ymay by plepaerhas2 H) ,
7.72 (d, Jygschudt besdrigthn sPESH d, B 409 in 1,4-dioxane (20 ml) was added
HCI (4M in 1,4-dioxane) (10.37 ml, 41.5 mmol) and the resultant mixture stirred under
an atmosphere of Ar for 16 hours. A further 5ml of 4M HCl in dioxane was added
20  and the mixture stirred at room temperature for 72 hours. The mixture was
concentrated to dryness and the residue triturated with diethyl ether and the solid
collected by filtration giving the the title compound (2.507 g) as a white powder.
m/z (API-ES) 308 [M+H]"
1H NMR (400MHz, DMSO-dg) & ppm 1.16 (d, J=7.0 Hz, 3H), 2.72 - 2.86 (m, 1 H),
25 2.96 (dd, J=13.0, 4.28 Hz, 1 H), 3.08 - 3.24 (m, 2 H), 3.26 - 3.34 (m, 1H), 3.70 - 3.84
(m, 1H), 4.16 - 4.32 (m, 1H), 8.03 (d, J=8.4 Hz, 2 H), 8.09 (d, J=8.3 Hz, 2 H), 9.16
{br.s. 2H).

Description 7

30  1,1-Dimethylethyl {3S)-3-methyl-4-{[4-(trifluoromethyl}phenylisulfonyl}-1-
piperazinecarboxylate
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1, 1- di net hyl et hyl

(2R)-4-[ (4-cyano- 2- et hyl phenypsul fonyl ] - 2- net hyl -

25pi per aziwecarpoxytate O Il rTh O SSN N (  Ar was bupbfeekobdsostgh
a solution of 1,1-dinethylethyl (2R)-4-[(4-brono-2-

met hyl phenyl ) sul f ony1] - 2- met hy1- 1- pi per azi necar boxyl ate (may be
prepared as described in Descripti on,~°_LBb (4.34 g, 10.0 nmol ) in dry
DVF (40 mi) for 30 min, then Zyi'(‘Cl\l)Zu(O g, 5.51 mol),
Pd2(dba) 3 (0.275 g, 0.300 Sﬁ_gpﬁ ‘(@—@FSO. 601 Mol ) were
added and the resulting br soI é)tl r at 120C under Ar for 1
h. The m xture was cooled 410 roomterrperature concentrat ed under

(Toom) " Tha ByIEEREN TN ER B N PReeRr p Y RS BIOY Chen
t he conbi néd2éngan) qus&wmmdembm@h(%munspﬁmm} Trrd tﬂe
Conoent ! at halraRlfralboRn bl PR ML bt || 0o

chr omat ogr ap I hear Qradi %9 EtOAc in
5i sohexiane§irlﬂL@r<gi13Iby|lbhazanﬁswlbnnlm’podm(aB Q(kg, eﬂZ\BBSUmQB aplfiCe Hnelresaab |

poim 1. 10"y Sracgolger ki e (1Y AT gHERETRE )
Hz, 1 H), (50680 prd DGMHBO nl). ghe(lepgrs we'elsgparate@ UgingzAa hy_t.ircmjwoblsfrmzn(it d,

i 1 és g 53th‘%d‘59mc]1a§79rs cénéﬁtrétga to dlrynés% gﬂmnglthgnhizeonilpdd}md gﬁ ggs?g %dg : 1=

(m 1 H), whiggsalig. 65(m 2H) 796(d J = 8.6 H, 1H) Descri ption
20 3- nmhyhdzd(-p{pq_,%_@?s@g[mtmyd) £i pi perazi nyl]su Ifonyl }benzonitri le
O SSNNH I} O A solution of di met hyl eth

(2R - [ (4 M50 Hisen G RBRFERN-PoR PP 0ok H50.7 iz, 3 H) 1.43 5,9 H)

i perazi ne b ¢t S n
Lo LR Lo L Ry dengie R ol

m) was st ‘red at rt for 1 h, then concentrated under vacuum

azetroping with toluene (25 rr1) to give an orange 200il. This was

redi ssplved in MeOH (10 m ) then applied to an SCX-2 cartridge (50
i ge do H. The product was eluted with 2M NH3 in MeOH;

colnc(ent r at (zsylz)emaapl-uqaqum@membapméﬁwpunmmm&aaiaeanyalaicemrcange
Oi 8.17 mol ).

-

CH H /M\N--EA@'CF
T :
)

To a solution of 1,1-dimethylethyl {38)-3-methyl-4-{[4-
(trifluoromethyl)phenyllsulfonyl}-1-piperazinecarboxylate (may be prepared as

20  described in Description 7) (4.4 g, 10.77 mmol) in 1,4-dioxane (30 ml) was added
HCI (4M in 1,4-dioxane) (5.39 ml, 21.55 mmol) and the mixture stirred at room
temperature for 2 hours. A further portion of HCI (4M in 1,4-dioxane) (16.16 ml, 64.6
mmol) was then added and the mixture stirred for a further 16 hours. The volatiles
were then removed in vacuo giving the title compound (3.8 g) as a white solid.

25  m/z (API-ES) 309 [M+H]"
'H NMR (400 MHz, MeQOH-d4) & ppm 1.20 (d, J=7.1 Hz, 3 H) 2.95 - 3,25 (m, 3 H)
3.36-3.45(m, 1 H)3.56-3.77 (m, 1 H) 3.87 -4.00 (m, 1 H)4.34-4.51 (m, 1 H) 7.94
(d, J=8.3 Hz, 2 H) 8.08 {d, J=8.2 Hz, 2 H)

30 Description 9
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mz (API-ES) 280 [M+H 1F1 NVR (400 MHz, CHLOROFORMid) S ppm 1.06 (d,
J=6.4H, 3H, 2.30 (dd, J = 2511.7, 10.4 Hz, 1 H), 2.67 (s, 3 H),

2.70 (td, :,29[51??0%07;;.1 Hz, 1 H, 2.81 -2.88 (m 1 |_D32E(§8’§31§2§99é(§g?:1ﬁ]

11.5, 3.1 ,3.04 (dt, J=12.1, 2.5 Hz, 1 H),
2 H, 7.60 - 7.64 (m 2 H, 7.98 (d, J = 8.6 Hz, 1 H). Description 21

30( 38) - 3- mefHyimethy §téhy] (@C)-#1{4coroore2-meDop yhetyBisulfdmyl]-2-omtipdiiper azi ne

Oll /Th S -0 1] ol ution of

4-Rtrifl uoP@bﬁe%’g‘*ﬁ&&‘iﬂ ertgenesul fonyl chloride (3.25 g, 12.48 nmol ),

1, 1-di met hyl et hyl (2S) - 2- met hyf==A- piperazi necar boxyl ate (2.5g, 12.48

mmol ) and D PEA (4.58 nl, B .»-: s)—NMZO m) was stirred at
S s

roomtenperature overni ght. TheH xi&nré_m&e W th saturated
aqueous NaHCO3 then brine. The 5oxganics re concentrated under

O Oxane 10 SGOHOT S IO Lo e BRaE AN RN A e
tsti rregscg)(vgjgeinghél_) anidBl PEAXR mennr/]v;xsgs:mn?@nﬁ ﬂgtﬁﬂdwgw?ntayaeoumgeﬁaﬂ@pg:wed
0O an - cartr e S1UA e .

N oS Bitdd &80tk RS b HeRSk 7066 &, s Hmab anatied s
white soli cbs@lﬂn@ﬁel@)v.soli.ﬁlomrgltovge@ﬂbmﬁ&h lt_cgﬂﬁgwkﬂrrefldgrtl‘ﬂbﬂa(lm&. Igkdn)- "
CHLOROFORM, . = 6. , (it = 10. ,
1H), 231 %@’@?ed\?aoq:%%"f? g‘fo('ﬁr.)lf’aﬁ?,dgidé}ﬁj‘?” e %‘g%i‘traﬁf‘eé’%“"é‘n?oé (#9 5“33?'%98 !

3.68 (m 2céinbingd GFarid|aydrs-wdde Basded trodh a Rydrigphobit. {84 themco@cerirated

15Desck 4 pt ( = 3-et b NI .
T T Pl PVateid a3 v dR ot o) Flash shiomatostanty; (sl Flosh 4QW; et
of 1, 1- di netedightiEHia% )(EIRA In ineftdxghe) bape ertdle compaurisinsyd pale y¢lewal g,
9.99 mol) 4 & (200 M) was added DI PEA (3.66 m, 20.97 mml) and
t hen 4- Zoltré%r f 1 uor onet hyl ) oxy benzenesul fonyl chloride (1.69 nl,
9.99 mmol) @Wﬁ@)ﬁ&amd%ﬁé“ 808t irred at roomtenperature for

90 min. Th ' ] d
mn. The Nﬁfﬁ@@g?‘ﬂ{?ﬁ”ﬂb@mm{&ffﬂ ROARCRINS, SLES HINGRY, VAU

re-di ssol ved xane (100ml
2.59 (td, J=12.0, 3.4 Hz, 1 H), 2.61 (s, 3 H), 2.78 (dd, J=12.0, 3.8 Hz, 1 H), 3.11 (td,

J=12,0, 3.2 Hz, 1 H), 3.44 (dt, J=12.0, 2.0 Hz, 1 H), 3.59 - 3.65 (m, 1 H), 3.93 (d,
J=12.0 Hz, 1 H), 4.33 (br. 5., 1 H), 7.45 - 7.51 (m, 2 H), 7.72 (d, J=8.4 Hz, 1 H).

Description 10
20  1,1-Dimethylethyl (2S)-4-[(4-cyano-2-methylphenyl)sulfonyl!]-2-methyl-1-

piperazinecarboxylate

Ar was bubbled through a solution of 1,1-dimethylethyl (28)-4-[(4-bromo-2-
methylphenyl)sulfonyl]-2-methyl-1-piperazinecarboxylate (may be prepared as

25  described in Description 9} (3.51 g, 8.10 mmol) in dry DMF (40 ml) for 0.5 hours, then
Zn(CN), (0.523 g, 4.45 mmol), Pdx{dba); (0.223 g, 0.243 mmol) and DPPF (0.269 g,
0.486 mmol) were added and the resulting brown solution stirred at 120 °C under Ar
for 2.5 hours. The mixture was cooled to room temperature, concentrated in vacuo
and the residue partitioned between DCM (100 ml) and water {100 ml). The aqueous

30 layer was extracted with DCM (2 x 100 ml), then the combined organic layers passed
through a hydrophobic frit. Concentration gave a brown residue (4.31 g). Flash
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of HO in 1, 4-dioxane (100 m, 400 mmol) and a few drops of distilled
wat er were added and the m xture stirred for 3 h. The reaction

m xt ure at ed under 25 vacuum re-dissolved 0
m) and qu %9{3&8{}%52M aqueous NaOH (2 x 50 m). The or%@ﬁ%@%&u
was dried (My504), filtered and concentrated under vacuum The

resi due washrdinatgtapéd (silizagiineer gradignig6r60Ska) EtAedn isokledanypgavathe fflee oi |

was di ssol Xoerg%duﬁd'\ég%Heﬁé‘fggPI@égglaﬁpl ied to an SCX cartridge (50 g),
e

whi ch was Was d MeOH again. The product was
el uted fromz WeI-ES) Bam [MEH-HOTM 30ammn| a in nethanol, DCM and then 2M

oo . DOTEEEARL  BERSEERO AR B AT ARYE LF L4 bSar,

[ MeHj + 5 1mwad(maavezt HEHLORDBORVIH 32 8P adl JO1.0,0.2 Biz=1 B),4.4321d, 3

, L. 93 t. td, = adl 3.
> 56 - 3. 0F G 2 Ft 0 g0 M@l d Boieh S 637amp iy 91
H, 7. 77 J=7I285H(:rﬂ1H)24|3}5 (BDes drH)pt.bon7 B8 (i, aHﬁil?rmadyUﬁ&yﬂz 1 H).
(2S)-44[ 2-bronmp-4-(trifluoromethyl)phenyl]sul fonyll-2-nmethyl 1l

- pi perazi necarboxylate 0 S NN Il O\ O Br To a solution of
1, 1- di net h?B%Ql‘hgﬂon(’lzlS) 2- et hyl - 1- pi per azi necar boxyl ate (1.20 g,

105. 991gmD A 60 ni t 0C
under ,lAr was ég‘}g a?éé?ra (()rﬁ%tﬂgl_ {(Tbreeﬁzuﬁlgﬁg% h{/‘ I??bng%>z{lé{'?g;/|uI(fonyI) :

chloride (2.049, 6. 29 mol ) and t esfl tiymncl ear solution stirred
at 0 Cfor 2 h. EtOAc (100 m athed eous NaHCGO3 (100 ml)
n 6he anic |layers washed with

wer e added, the |ayers separated,
2M aqueous HCl (100 nm) and passed t htough an “ydrophobic frit. The

(A 29 AT b RaE kw‘éo BB ONRe i) 2 oo
g dooJ( gd7 plegragnefarbaxy®s (may @ peppared %dQMbemlnmsalpt®n40}(2 8819, I-% 45
(o 3S35. 67 oo il ghePER0mh 30 g i Iy DOITLT il who B el 2

H), 4.1% -teppgraturefep noutothewcwe(ﬂemed pgogo, azeddroping m’thrtpluer@ (28 n('bl
J=8.2 Hz, {4 a§m§@ o(IdTh:T]wés% e@b'é'iwé@ﬁ?ﬁfl\?gi r‘ﬂl)a saturated

(3S) - 3-net hyl - tri f uor omet enyl
i ne aqueous NaHCOs (50 ml), then the aqueous layer was extracted W|th DC

Bplperaz
The combined organic layers were passed through a hydrophobic frit and
concentrated in vacuo to give the title compound as a yellow oit (2.29 g).

20 m/z (API-ES) 280 [M+H]"

'H NMR (400 MHz, CHLOROFORM-d) & ppm 1.06 (d, J=6.4 Hz, 3 H), 2.33 (dd,
J=11.6, 10.2 Hz, 1 H), 2.67 (s, 3 H), 2.69 - 2.75 (id, J=11.5, 3.1 Hz, 1 H), 2.82 - 2.92
(m, 2 H), 3.03 (dt, J=12.1, 2.6 Hz, 1 H), 3.54 - 3.65 (m, 2 H), 7.59 - 7.67 (m, 2 H),
7.99 (d, J=8.6 Hz, 1 H).

25
Description 12
(3R)-3-Methyl-1-{[4-{trifluoromethyi)phenyl]sulfonyl}piperazine

F 0
l < > 7\
F 5—N NH
n N 7/

F O

To a solution of 1,1-dimethylethy! (2R)-2-methyl-1-piperazinecarboxylate (2.95 g,

30 14.73 mmol) in DCM (120 ml) was added DIPEA (5.40 mi, 30.8 mmol) and then 4-
(trifluoromethyl}benzenesulfony! chloride (3.96 g, 16.20 mmol). The reaction mixture
was stirred 2.5 hours at room temperature then washed with water (250 ml), dried on
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OIl QA S-NNHO I\ 25 A solution of 1,1-dinethylethyl
(2S)-44[ 2-brono-4-(trifluoromethyl)phenyl]sul fonyl)-2-

nmet hyl - 1- I arboxyl ate (nmay be prepared as des

Descripti %82@@%’?@%09, 2.05 nmol ), potassium carbonate ('i'ﬁﬁ%wwmz
5.34 mmol) in 1,4-dioxane (43 m) were stirred for 5 mn then

t ri met hyl bapbaserseparafidBcariridg® a84d convehiyatad é vad(RIBR)ohtaBEHGQrdDBt gas

. 349 | ) : 0
over ni ght . TERBIER 71 43FeRNd STy SRATELER AL TR R aBad e i 11
aqueous soufi Uihbhwal besraight. Tho i wassoesenfra®g untigr vando thendesolved ed
under vacupriokl mszmia%ﬂ@d Rk QR% @oh's‘a@nod {288 MEAdl&N S §0- 209

Et OAc i n | sohexa

(29) - 2-het n@ase@epqrzﬂqmaﬁwgmar(ct @qnpem}tﬁfemfétvﬁwq pheasadpetyyasdhg) - 1-
pi per aZ' nee@édmxd EE@A&@O@% :Qw)d ex)wdéd Wk QM'a%J ngzmo%f%m x&d in

DCM ( di oxane (3 I oxane was
added and ﬁ@HrﬁOB@f‘@ﬂ was pilgaddy the adugews l@d@m@ﬁlldxadmﬁfden ktlerprodwh%ﬁs

sodi um bi Céftl@@i‘é@"Vﬁth(E&@AHkﬁOO@ﬁl?‘ T%Qﬁérﬁ&@yéﬂ@as%é@oﬁ@%gsﬁé%awi%n

organi ¢ phase washed wi th aqueous sodi um bi carbonate m),
brine (10 ?ﬁrsf'daﬁa"%?@a”%%ﬁ“dérHWJBHUSF'&@F“lelctomPﬁé“ R was
r enovet) Ungher (APREZYNB09 [nei]r esi due was re-di ssolved in DCI\/I (10 n1) and

1, 4-di 1,4~ di 10

ol ) e NERRAB0 M SRR SRR e DB ebar a5 406 The

sol vent WaEIz ewapgeat(taddmcmrs ma@mum £.869B\08 (FN8 H)id.4e- So8RAUNE) 7, 82

(0. 6159) the g%d% ggl rldes z (API-ES) 323 [ MtH] 1H N

I\/R(400 y 8%6%“’18@ J65Hz 3 H, 2.66 (s, 3 H),

2.77 (dd, 15J128 10.5 Hz, H)293-311( 2 H), 3.29 - 3.39
1

m 2 5m2 7.84 (d, J=8.3 Hz, 1H),7.94(s,
( , E% éesﬂ'“’émg'iilz ( I—% 18 (br.( s., 2 H Description 25
1 1- d| met h(sﬁsee-ﬂlfméthyl -1- [(6~methyl~3~pyridinyl)carbonyl]plperazme
(25)-4-{(2-bronmo-5-(trifluoronethy hen)bl i sul fony1}-2- et hyl 201- pi
perazi necarboxylate 43X SI-N N

‘K/\

To a solution of 1,1-dimethylethyl (3S)-3-methyl-1-piperazinecarboxylate (1g, 4.99
mmol) in DMF (5 ml) was added 6-methyl-3-pyridinecarboxylic acid (0.685 g, 0.340

20 mmol), HOBT.H,0 (0.765 g, 4.99 mmol) and HBTU (1.894 g, 4.99 mmol). Finally
DIPEA (2.62 ml, 14,98 mmol) was added and the reaction mixture was stirred at
room temperature for 20 hours. Solvent was removed by evaporation and EtOAc was
added to the residue and the solution was extracted with saturated aqueous sodium
bicarbonate and sodium chloride solutions. The organic layer was evaporated to

25  dryness and dissolved in dioxane (100 ml) and stirred with 4M HCI in dioxane (15 ml)
and water (0.25 mi} overnight. The solution was evaporated to dryness and purified
using an ion exchange column (SCX, Biotage) to give the title compound as an ¢il
(1.04 g)
"H NMR (400 MHz, CHLOROFORM-d) & ppm 1.36 (dd, J=6.8, 1.8 Hz, 3 H), 2.02 -

30 3.35(m, 7 H), 2.60 (s, 3 H), 7.22 (d, J=8.0 Hz, 1 H), 7.63 (d, J=8.0, 2.3 Hz, 1 H), 8.53
(d, J/=1.8 Hz, 1 H).

Description 14
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00 Br To a solution of 1,1-dinethylethyl
(2S) - 2-net hyl - 1- pi perazi necarboxylate (1.18 g, 254.98 mmol) in

dichloro m) was added DI PEA (2.70 m, 15.4

t hen 2- bﬁ&r@qgﬁﬁﬂéﬁ% | uor onmet hyl ) benzenesul f onyl chl ori 3%%%‘1@%8",”
4.98 mmol ). The reaction mxture was stirred for 1h 20 mn at room

t enper at ur ¢{(6Ihethyk2pyridmylitarbang]pipsrakinen washed with water (50 nl),
dried on a phase separation cartridge ang, concentrated under vacuum
to give the crude title conpoun(‘i_w(fﬁ whi ch was used 30directly in
the next step. mz (API-ES) 387 +\389 (1N1) [(MBoc)+H Description
26 51, 1-di net hyl et hyl
(2S)-4-{[2-bronmo-5-(trifluoronethyl)phe
pi per azi necar boxyl ate (my be prepared a scribed in Description
25) (2.5g, 5.13 nmmol), potassium carbonate (1.134 g, 8.21 nmol) in
1, 4- di oxangnig 8GmPbundWedsorstdred B difllarMrhet E@metcbhngS&ﬂW&%%QﬁﬂtiBn
(1.142 M, 8.21 nmmol) and Pd(PPh3)4 (0.593 g, 0.513 nmol) were added
and the red®tion nixture heated at 100C for 1.5h. Further

10t ri meg hy pRIMXia00 (Ml cBE),) Bepmedsted, any rzltsh@} &@?@rﬁ)', 9n-36 b o) - 30

mn before it was all owed to cool overnight. mxture was

concent r at 88 (Wnde}k \ZadduhT B9z, BHD ABE (Wd 0! 7B, dddid 1HWSSHld, i 1+ 200
m of watepg ffji ed on a phase separation cartridge and evaporated
under vacuum fSThe crude material (2.8g) was purified via Biotage
(40 +M silica columm) using a gradient EtOAc/i-Hex from0/100 to

30/ 70. Despeégshidtioncts ons col l ected and concentrated under vacuumto

%'e\s’grltg if)!,l,ﬁ'ﬁm%?rﬁwgtﬂ?ld(sgﬁ-}(ﬁgrbm%{f-m(eﬁ@lpi%?yi)ggﬁorl)ﬁﬁ/ﬁ-ﬁ%? g4 20
(39) - 3- net piplerakirdcarboxiylayd - 5- (tri f | uor onet hyl ) phenyl ] sul f onyl } pi per az
ine 1,1-dinethylethyl o

(25) - 2- met hyl - 4- ([ 2- met hyl - 5- | Gor gmenhyl,¥phenyl ] sul fony1}- 1-

25pi per azi necar boxyl ate (rrﬁ'y epared escribed in Description
26) (2.1 g, 4.97 mol) in 1,4- afle § nL)Ow:;{rtreated by 4 M HC
in dioxane (6.21 nmL, 24.85 mmol ). The Teaction ntxture was stirred
overni ght @ alseRidA SRR ctythy- G- SRRt -gipdratinb adrbSkyREd ey,
starting terial and expected product. 4 Cl |nF_$| oxane (6.21 ni,
24,85 ol )RR B (08 TeHEs MEIPHD DU MdS PG OF Grundr At

15  was added 4-bromo-2-methylbenzenesulfonyl chloride (2.96 g, 11.0 mmol) and the

8N

| fonyl) - 2- net hyl - 1-

resulting vellow solution allowed to warm to rf, then stirred at rt for 90 min. Semi-

saturated NH,CI (25 ml) was added, then the aqueous extracted with DCM (20 ml).

The combined organic layers were passed through a hydrophobic frit, then

concentrated under vacuum to give a pale yellow cil (4.99 g). Flash chromatography
20  (silica; Flash 40M; linear gradient (6-50%) EtOAc in isohexane) gave the title

compound as a viscous clear oil (4.46 g).

m/z (API-ES) 333 and 335 [M+H-100]"

'H NMR (400 MHz, CHLOROFORM-d) 8 ppm 1.18 (d, J = 6.7 Hz, 3 H), 1.45 (s, 9 H),

256 (s,3 H),2.69-2.91 (m, 1 H), 2.93-3.12 (m, 1 H), 3.20 {{d, J=12.8 and 3.3 Hz,
25  1H),337(d, J=12.8 Hz, 1 H), 3.78 - 4.06 (m, 3 H), 7.47 (s, 2 H), 7.83 (d, /= 8.3 Hz,

1 H).

Description 16

1,1-dimethylethyl (35)-4-[(4-cyano-2-methylphenyl}sulfonyl]-3-methyl-1-

30 piperazinecarboxylate

35



LCVS showed about 10% of renaining starting material. 4 MHCl in
di oxane (6.21 nL, 24.85 mmvl) was added and the reaction m xture
stirred f . reaction m xture was then concentr e
vacuum dﬁggé{ﬁ\?@gﬁﬁ% Et 0OAc (100 m) and extracted Wth%ﬁ‘l&%ﬂ@%%}gzm
m). 2N NaCH was added to the aqueous until 5basic then product
extracted with Et OAc, dried on s haﬁe ;nep@ratcbon cartridge and
concentrated under vacuu 50 Ae—Ni t | es—eonpound (1.16 g). mz
(APl -ES) 323 [M+H Description 28104, 1) difret yl
4-{(2-bronmp-5-(trifluoronethyl)phenylisul fonyll-

[ [ b | at Br, T .sol.utj ol f -di | et hyl
D ot BEta B Shiotn 4 Sofusae S e B Yoo B added
Dl PE%Al (1. QﬁlgtHgipFedyl)sQIBJnly’l]FBJlfn)etlayid -;ii;l)\?ﬁﬁzir%acbl‘h@iﬂﬁe;ﬁ-(may bg pre7pared als "

tr uor opet . Zenesu C ride \ . e
it ur o e ERed BIREEATRR5EMA2 & Bio¥mi briant Blardesp s VRN inefin
washed Wi t Bn(@dbei0.645@, 64D mrdol), @d.(dba)a ((a2vdse 0siSpamradl) emd BBPE (0.83fg.and

t t ' hA o d

ST ured 1 i Gaos MDA AR SR RLORY Bouiultos S 1p0 -LeRbbAD
concent r at ©d 4@ mieThe agxiure was apioled i¢ dpoteglperatire, goAPERiE®)d BiH8r + 375

1:1 M AL . , i ’ .
47 ([ 2- ot by LU ARy sk pefhuc Shbeeﬁ%?eﬂ"s%?'géﬁgwgﬂstsg%k saturated brine
25pi per azi O¢ah-IbRAHeQUS |ayer pasexinporgl with DCM (2 x 50 ml), then the combined

10 organic layers passed through a hydrophobic frit. Concentration under vaccum gave

a brown residue (5.75 g). Flash chromatography (silica; Flash 40M; linear gradient

{6-50 %) EtOAc in isohexane) gave the title compound as a white solid (3.71 g).

m/z (API-ES) 280 [M+H-100]"

"H NMR (400 MHz, CHLOROFORM-d} 8 ppm 1.18 (d, J = 6.7 Hz, 3 H), 1.44 (s, 9 H),
15 2.62(s,3H),270-2.90 (m, 1 H),2.94-3.14 (m, 1 H), 3.23 (td, J = 12.8 and 3.2 Hz,

1H), 3414{d, J=12.8Hz, 1H),3.80-4.19(m, 3H),7.569-7.64 (m, 2H),8.07 (d, /=

8.4 Hz, 1 H)

Description 17
20 3-methyl-4-{{(2S)-2-methyl-1-piperazinyl]sulfonyl}benzonitrile

0

- T/ \

N= S=N W
o &

A solution of 1,1-dimethylethyl (3S)-4-[{4-cyano-2-methylphenyl)sulfonyl]-3-methyl-1-
piperazinecarboxylate {may be prepared as desbribed in Description 16) (3.71 g,
9.78 mmol} and TFA (5.00 ml, §4.9 mmol) in dry DCM {15 ml) was stirred at rt for 1 h,
25  then concentrated under vacuum, azeotroping with toluene (25 ml). The residue was
dissolved in MeOH (20 ml) and added to an SCX-2 cartridge (50 g), washing with
MeQH. The product was eluted with 2M NH; in MeQOH; concentration under vacuum
gave the title compound as a white solid (2.50 g).
m/z (API-ES) 280 [M+H]"
30 'HNMR (400 MHz, CHLOROFORM-d) & ppm 1.30 (d, J = 6.8 Hz, 3 H), 2.63 (s, 3 H),
2.66 (id, J=11.9and 3.8 Hz, 1 H), 2.79 (d, /= 12.3 Hz, 1 H), 2.94 (dd, J= 12.3 and
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1, 1-di met hyl et hyl 4-{[2-brono-5-(trifluoronethyl)phenyl]sulfonyl}-1-
pi per azi necar boxyl ate (may be prepared as described in Description

28) (2.59 g, ?g@% mrol ), potassium carbonate (1.513 ne,{’ljﬁpﬁﬂ peastely)

in 1, 4-di oxane M) were stirred for 5 min then tri oroxm
(1.523 m, 10.94 mol) and Pd(PPh3)4 (0.632 g, 0.547 nmmol) were added
and the reaétHzoﬁl"hi&Eéltté mau édmaﬁ O C H)08.21 - 8.38.(mFUH) HBP1 - 3.98 (m,

trimethyl bog ( %\‘-i'z m xture heated at 10000
for 30 m n?gg;(-}ofr)]ae gP? W'l ng to coo overﬁﬁgﬁt The m xture was

concentrat ed under vacuum 5t hen Et 0Ac (150 ml) added, washed with 200
m of wat ebes&%g%% @n a phase separation cartridge and evapor at ed
under vacuum e crude materi al ) was purified via Biotage

(40+M si | &d- Ct!@PtiMﬁfhxls(?ﬂb4-é(4d?fam°e?rme)ﬂlmﬂyl)ﬁ@i°ﬁmo?rﬁ@@}% to

30/ 70. DespithAdcratddxyfataer e col lected and concentrated under vacuum
to give the title compound (2.1 g) 10n12 (API-ES) 309 [ (M Boc) +1- 11f

Description 30 ‘0{
1-112-mmet hyl -5-(trifl N 15 0 I
LRSI ey renterl) () g pereaine

4-{[ 2- met hyl - 5- (tr|fI uoromet hyl ) p enyI]suI’fonyl)

glgfez gz'lne%@é%%ué@a@é{ (iR ERBLE GRS ABRELEREC b RRS I od| O

in di oxane9@@nmolha;nd IBER (26dm| )50mﬁ@|)rl@dmﬁ)@M B@Rﬂ)uﬁt@"ﬁa@d@rtﬁwrred
overni ght g@hs émi%%@%{h‘?m?k%sl%ﬁ 268,811 mﬁfgg (?Hi M e

mat eri al and product so ne were ad
after 2h sH§ EB@@'PVP”W?M@’E‘&F‘W%@} Orré:tféﬂﬁl Sw“ﬂﬁtwteéﬁ“mm @eml) n

di oxane weygs agutadineh N aqubed eﬁﬂc@hwdmmmﬂ)ofhédoaweﬂgygmﬁ&rI al .

The reaction m xture was concentrated under vacuum dissolved in

Et 0Ac (70 W¥§™S %’é%@sé‘i%’ eyaip ydr ?Ph?RICIfrél then CS%“C’@O”?FE? un VREHYD tRas
added to t §ioe aguRaus (babzeg) Hﬁéh thréastograph @lick;Feadpr My Ghed rddt 66

T R U K T
[ M-Hr  30Desi (AR-ESN33dand 335 [M+H 100]*
"H NMR (400 MHz, CHLOROFORM-d) § ppm 1.19 (d, J = 6.7 Hz, 3 H), 1.44 (s, 9 H),
2.59 (td, J = 12.0, 3.2 Hz, 1 H), 2.61 (s, 3 H), 2.78 (dd, J = 11.9, 3.8 Hz, 1 H), 3.11
(td, J = 12.9, 3.5 Hz, 1 H), 3.4 (dt, J=11.9, 1.9 Hz, 1 H), 3.62 (ddt, J = 11.8, 3.5, 1.8
20 Hz, 1 H), 3.93(d, J=13.3 Hz, 1 H), 4.29 - 4.37 (m, 1 H), 7.44 - 7.51 (m, 2 H), 7.72
(d, J = 8.4 Hz, 1 H).

Description 19
1,1-dimethylethyl (2R)-4-[(4-cyano-2-methylphenyl}sulfonyl]-2-methyl-1-
25  piperazinecarboxylate

o

_ n /N

N= S—N —4
C\( SN o

Ar was bubbled through a solution of 1,1-dimethylethyl (2R)-4-[{(4-bromo-2-
methylphenylsulfonyl]-2-methyl-1-piperazinecarboxylate {(may be prepared as
described in Description 18) {(4.34 g, 10.0 mmol} in dry DMF (40 ml) for 30 min, then
30  Zn(CN); (0.647 g, 5.51 mmol), Pd,(dba); (0.275 g, 0.300 mmol) and DPPF (0.333 g,
0.601 mmol) were added and the resulting brown solution stirred at 120 °C under Ar
for 1 h. The mixture was cooled to room temperature, concentrated under vacuum
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(2S)-4{[2-bronmo-4-(trifluoronethyl)phenyl]sul fonyl}-2-nethyl-1-[(6-ne
t hyl - 3- pyridinyl)carbonyl]piperazine 00 fi SNNH\ BrO To a
sol ution

(2S) - 2- neﬁ&?lszlofn(oé? met hyl - 3- pyri di nyl ) car bonyl ] pi per aZI%TgElEZ()O)IO'a%OIZ

prepared as described in Description 13) (200 ng, 0.912 mmol) in DCM
(10 ) wasndtedesid@-fertdivoed be¢tiveed DCOF @ 0@ i)dndestarenes ol)f iy aqueous

ohl ori de. (255 ik ol A48, ATB (2} LOURC 2K 2 EFA D 88T 0,202,

The on Xt ure wa rrring AtP00 ure for
15 h 'The ﬂ’mugbmhwmpholwcrﬁue@ortwnw@p@amabrwarrrdsmwethemampur@sd tve

was di ssol y.
bi car bonat e£?48n{%%%g§8’d‘g? %uydr op%gg’l }Me#ap é@em %&ég%gja ted under
vacuum Thigokexaae) tpoive e tltmopw p$ haigcous psild yelaw oh{dARBbgr aphy

using a grag Q.- EE%Q@@ sR1hgxane from 20/80 to 100/0. The desired
fractions yere co i ned and concentrated under vacuumto give the

title conpilNNR (396 Mitp CHEPROFARMESS paDd. 1 (B04= @1811; 3 HOR P4 54 VR
400 MHz, d 2 3 2. 88
(ta, 1o S¥BEeoL 3088 iHn{Peats 340 JeStan, 3, Rad 9580y 2,

(m 1H), 3(t@41-(a30a3&sz1 B).FA8 (k) = 2879 bz, iesge (it = 11@)3518

3.9-4.8 (b 72
iy 7i3<)6(2 Hg,1’1 A5, 941g §~6§4le ﬂﬁ 433(*%:4 3@'(.')1 1@_) 5r"61(0|7651(nr 28HP7*5%

1H), 8.51 (&J= Eh? ?O‘Uéécrl pt| on 32

14[ 2- br ono- 4 (trifluoromethyl)phenyl]sulfonyl}-44(6-methyl - 3-
pyridinyl )ﬁar bQFgél ]22‘ perazine 25Thi s conpound was prepared in a
simlar e conpound of Description 31 using the

cor r espondgngth@ac{[mR) S -msthyl-{ Hler By R AMbdrikzohtrileMH +
Description 33 302-net hyl - 3- pyri di necar Bonyl chl ori de

N= l&‘l—NmNH
nN\__/
15
A solution of 1,1-dimethylethyl (2R)-4-[(4-cyano-2-methylphenyl)sulfonyl]-2-methyl-1-
piperazinecarboxylate (may be prepared as described in Description 19) (3.24 g,
8.54 mmol) and TFA (7.00 ml, 81.0 mmol) in dry DCM (10 ml) was stirred at rt for 1 h,
then concentrated under vacuum, azetroping with toluene (25 ml) to give an orange
20 oil. This was redissolved in MeOH (10 mi) then applied to an SCX-2 cartridge (50 g),
washing with MeOH. The product was eluted with 2M NH; in MeOH; concentration
under vacuum gave the title compound as a pale orange oil (8.17 mmal).
m/z (API-ES) 280 [M+H]"
"H NMR (400 MHz, CHLOROFORM-d) & ppm 1.06 (d, J = 6.4 Hz, 3 H), 2.30 (dd, J =
25 117,104 Hz, 1 H), 2.67 (s, 3 H), 2.70 (id, J=11.6, 3.1 Hz, 1 H), 2.81-2.88 (m, 1
H), 2.89 (d, J=11.5, 3.1 Hz, 1 H), 3.04 {dt, J= 12.1, 2.5 Hz, 1 H), 3.54 - 3.63 (m, 2
H), 7.60 - 7.64 {m, 2 H), 7.98 (d, J= 8.6 Hz, 1 H).

Description 21

30 (38)-3-methyl-1-{{4-[({trifluoromethyl)oxy]phenyl}sulfonyl)piperazine

0 E—NMNH
F7< ©-|| \_<

el
F F
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2- met hyl - 3- pyri di necarboxylic acid (20 g, 146 mmol) was dissolved in
thionyl chloride (60 m, 822 nmol) and stirred at roomtenperature

for 24h. Rhe 26@a6f0hHN vvas 5concentrat ed under reduced pﬁ@ﬁﬁﬁnﬁi}m{g(ﬁz
obtain the title conpound as a white solid (28. 1g, 146 nmmol ). Acyl

chl ori de was checked by quenching a sanple in H, LCVS showed
met hyl est 8SOlEeN Qfaﬁ’i(\ﬂgu0F?Tﬁhhqusé}_’E’SQ}e”Eﬁldﬁ?ﬁvléh@”i@(32%'9 g 2134% Ay 3
-[ (6- et hyl 1= d%n@MJIbthEll(Zﬂyt}r@ﬁ @Wﬂéaz‘ﬂrfb[oﬁrboﬁﬁlétbf(i 5g, 12. 48 mmol ) and

(S5 ot WL 8Bl B i o pSthe ooty Brogsretene

((EJJEi (7:(r)| pti @ibé:gbrg( TROmBEre Waa%smm}vﬁh stk o 5edﬂs)Né&&§Oﬁﬁ&ﬁ&1rlS| 1(?5{42\3
(o L0055 AR K B U VAo R eoaP B ss e ot Perarie 280 oy A

0 324 nmol §Mablr1]1:tlbrhef H@!ﬂ@ﬂbmﬂ&hﬂ)@w\ﬁéieﬁmlﬂm@g/em/ﬁdﬁdghﬂ tf@tmlﬁtmﬁﬁn
t t T, xture was .e ted 1n v
) ane AcSEUIRE RS 1L R e R R B MR 1y MBS e
or gani ¢ | ayatridge$20g) weshing with MeDeiantedutieg witm0siM NhatreMabHe h was
vacuo. - ThacTRetdbRubich B0 U8 bt et A B BB (R ) Ana
purifi & by/aUARPESH32MM+HEt ches. The fractions containing the desi (rjed
duct gﬁ,&g KRR resi due
\%g l;1(2:eo\tNrej(r)Ih:ie Pﬁﬁﬁ-‘zﬁlggng to r@m%gsbgmq |§n|6nr11 Mﬁ%@r‘ 29-9% Jel d
the the ti 0.6 Hzohplpundl {86 mi)).2, b6Hm £H], AF&G— 83)7 ma H)\VB-BB - :B}GSI‘WRQ(4OO
325 - 5. 4P (e DAy BT RE 78,00y ?‘fﬁ B 83772 %8 m 1 s b2 -
4.93(m2H)721(d J=8.0 Hz, 1 H 7.58 (dd, J=8.0, 2.0 Hz, 1 H)

7.75 - i%nfé)2844(d J20Hz 1 H. 30 Exanple 2
(2S) - 2|\/Et nmet hyl - 3-p rldlnpvj ) car bonyl

(trifl uoro(?’é’t)ﬁ;mﬁ'?bibhﬁ4}[ﬁﬂf'%rm%tbyl Mwl}ﬁw}prw@mwame 00 SN O

/[CIH 5
O—@—g-—N/"_\NH
A o
F F *
To a solution of 1,1-dimethylethyl (2R)-2-methyl-1-piperazinecarboxylate (2.00 g,
9.99 mmol) in DCM (200 ml) was added DIPEA (3.66 ml, 20.97 mmol) and then 4-
20  [(trifluoromethyl)oxylbenzenesulfonyl chloride (1.69 ml, 9.99 mmol} and the resulting
mixture stirred at room temperature for 80 min. The reaction mixture was then
concentrated under vacuum and re-dissolved in 1,4-dioxane (100ml). A 4M solution
of HCl in 1,4-dioxane (100 ml, 400 mmol} and a few drops of distilled water were
added and the mixture stirred for 3 h. The reaction mixture was concentrated under
25  vacuum, re-dissolved in DCM (200 ml) and washed with 2M agueous NaOH (2 x 50
ml). The organic layer was dried (MgS0,), filtered and concentrated under vacuum.
The residue was dissolved in ether and concentrated under vacuum. The oil was
dissolved in MeOH (150 ml), applied to an SCX cartridge (50 g), which was washed
with MeOH, DCM and MeOH again. The product was eluted from the column with 2M
30  ammonia in methanol, DCM and then 2M ammonia in methanol; concentration under
vacuum gave the title compound as a yellow transparent oil (2.92 g).
mfz (API-ES) 325 [M+H]"
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To a sol ution of

(3S)-3-net hyl -1- {[4 (trifluoromethyl)phenyl]sul fonyll pi perazine
(Descripti ng, 0.324 mmol) in DWVF (5 m)WaSﬁiﬁ

2-met hyl- @Bﬁ@)l di necar boxYlic acid (44.5 ng, 0.324 5%8%03?—?%
(49.7 rrg, 0.324 mol ) and HATU (123 ng, 0.324 mmol ). Finally DI PEA
(0.170 nl, "HONBRI40EMHz, GREOROFERM-OAS dphHed4r (dad & iBanHaridx)ut .83 fad =

stirred at nt qxp\t@

evaporat i on(5 g%%] m&%ﬂj‘%&fﬁcaﬁé ogné)y?eﬁ ﬁg& 3 esq@g%%guﬁﬁgé@ %he

f or mat e sah}..7.37Hd, Jeﬁrﬁdﬂze 294l 1.7%ag. 8§ljs1pérh’ded i n saturated aqueous
sodi um bi carbonate and the free base extracted in to DCM Evaporation

yielded the free base as a light yellow oil. The oil was treated with
1M et heY eaPesaiption i el d the title 15 conpound (118 ng) as a cream

powder. rn VR
o oo bayaoineiieRly A L e thpm By e IR A o
s., 1H), ?-Pwramzecmbfewata H), 3.17 - 3. 33 (m 1 H) 3.38 -3.98 (m
3 H, 461- 475 (m 0.5 , 499 -05 .5 H, 7.10 - 7.23 (m
1 H, 207.31 -7.52 (m 1 B @ 7.87 (d, J=8.5
Hz, 2 H, 8.47 - 8.59 (m ¥ H). te% |v—|_§te5|s of

(2S) - 2- Met hyl - 14( 2- et hyl - 3- pyrid| arbg -4-{(4-
(trifluoromethyl)phenylisul fonyl }p| per azi ne: 25 Exanpl e 2a

(39) - 3- rret Ty b -sthufidrdef(t, 1-tiv etrotetng (28)12) pbianyl-piseratineydrbadyiatr @ 20ne (may

di sool Y5a TAC PERARER A STy R Daf bR ladadar s nff A (57

m., 292 mmbs) agues Zalordend-ditrdlow eretiat )o&@caaslifiohg chlieads (200 & Bi20rredof) or

desor | bed T DRl QATRR TS o600k 3R, FIT (180 ) O SRRH R <

and the reswepihyanitee (108 mlwe@tadded,»dh@tayer@@ﬁparetepethan meeor@mc lagersi n.

The THF he
fosul 11 g SraRAAAM SaRol S ACTLh Ui fard ¥eiRg ] zmﬁ%ogﬁﬁ?ﬁ”‘%bﬁ“ e ¢
phase Was %@‘éﬂﬁéﬂaquFPVBﬁT%@aVQﬁPélﬁe CERRQUNA2.869)- filtered and

concentr at g |§gyg@§§ng%ngg| idog title conpound (39.9 9). mz
(API - ES) 428 shows rotaneric m xture: 51H NI\/RS%400 VHz

CDCI 3) 6 pFHrN Ra(é Ql\%t; PMSC3eg) 5 ppm02(deg=§. rHzeHl). 153843, Wy, 2489 (td.
3.45-3. 97 §m233t3*)41Hf117 305(&@J(={Q6JQ'QH271 ﬁz‘z:a(cm tdlb&12§33(9H£rﬁHl-l_61H)
7.85 (d, J = 89 (d 8. 8
Ecanpl &' 205 i@(dzgflzzsﬁ@ 0.0 oy D5 S P T { [
(trlflmromhl(mlm (hauqumls}rwz R HB e, (Jaay; He 1PN e80T eY Jas1
descri bed or 2a) (39.9 g, 93 mml) was dissolved in
di et hyl et ér E'?Booml) HC 1.0Min ether (103 m, 103 mml) was added
dropwi se (a SO|Id crashed out fromthe solution) and the m xture was
stirredfo'ls 31 The white solid was recovered by 15filtration and
dried undePeSABNM%4 70 C for 36 h to give the title conpound (41.48
(38)-3-methyl-1-{[2-methyl-4-(triflucromethyl)phenyl]sulfonyl}piperazine

Sy

A solution of 1,1-dimethylethy! (25)-4-{[2-bromo-4-(trifluoromethyl)phenyl]sulfonyl}-2-

25

methyl-1-piperazinecarboxylate (may be prepared as described in Description 23)
(1.00 g, 2.05 mmol), potassium carbonate (0.737 g, 5.34 mmol) in 1,4-dioxane (43
ml) were stirred for 5 min then trimethylboroxin (0.743 ml, 5.34 mmol) and Pd{Ph;P).
30 (0.403 g, 0.349 mmol) were added and the reaction mixture heated at 100 °C
overnight. EtOAc (100 ml) was added, then the mixture was washed with aqueous
sodium bicarbonate (100 ml), water (100 ml) and concentrated under vacuum. Flash
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g) as the hydrochloride salt. mz (API-ES) 428 [ MfH NVR shows
rotameric m xture: 1H NWR (400 MHz, DMSO) 6 ppm 1.19-1.34 (m 3H),

236269 .48 (s, 3H) 20 3.18-3.26 (m 1H),

3. 49 ‘&HE@%F%"‘W 3.65-3.84 (m 1H), 4.44 + 4.85 Pé”é%‘l@”“’;’ és
(mlH) 7.97 (d, J = 8.4 He, 2H) 8.07 (d, J = 8.4 Hz, 8. 88-
8.21 (m lbl)rpmStog&pﬂy Véﬂicentineﬂai-ﬁradiEme(ﬁﬁD%) EtOAc in isohexane) gave1 1-

251 (3- Py A PRAVA | b e QTS ML RK) i gy | pi por 2
piperazinecarboxylate (0.785 g).
This material was re-dissolved in DCM (10 ml) and 1,4-dioxane (3 ml}, then HClin
5 dioxane (5 eq) was added and the mixture stirred at room temperature for 4 h.

Aqueous sodium bicarbonate (20 mi) and EtOAc (20 ml) were added and the organic
phase washed with agueous sodium bicarbonate (2 x 10 mi), brine (10 ml) and dried
using a hydrophobic frit. The solvent was removed under vacuum. The residue was
re-dissolved in DCM (10 ml) and 1,4-dioxane (3 ml), then 4M HCl in 1,4-dioxane

10 (6.97 mL, 27.9 mmol) added. The mixiure was stirred at room temperature for 4 h.
The solvent was evaporated under vacuum to give the title compound (0.615g) as
the hydrochloride salt.
m/z (API-ES) 323 [M+H]"
"H NMR (400 MHz, DMSO-ds) 8 ppm 1.22 (d, J=6.5 Hz, 3 H), 2.66 (s, 3 H), 2.77 (dd,

15  J=12.8,10.5Hz, 1 H), 2.93-3.11(m, 2 H), 3.29 - 3.39 (m, 2 H), 3.63-3.75 (m, 2 H),
7.84 (d, J=8.3 Hz, 1 H), 7.94 (s, 1 H), 8.03 (d, J=8.3 Hz, 1 H), 9.18 (br. 5., 2 H)

Description 25
1,1-dimethylethyl (2S)-4-{[2-bromo-5-(trifluoromethyl}phenyl]sulfonyl}-2-methyl-

20  1-piperazinecarboxylate

=0

LI

To a solution of 1,1-dimethylethyl (2S)-2-methyl-1-piperazinecarboxylate (1.18 g,
25  4.98 mmo!) in dichloromethane (40 ml) was added DIPEA (2.70 ml, 15.45 mmol) and
then 2-bromo-5-(trifluoromethyl}benzenesulfony! chloride {(1.613 g, 4.98 mmol). The

F.C ><
0
_N/_\N _<
0

O

reaction mixture was stirred for 1h 20 min at room temperature. The reaction mixture

was then washed with water (50 ml}, dried on a phase separation cartridge and

concentrated under vacuum to give the crude title compound (2.5 g) which was used
30  directly in the next step.

m/z (API-ES) 387 + 389 (1:1) [(M-Boc)+H]"

Description 26
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-/ To a solution of 1-{[4-(trifluoronethyl)phenyl]sulfonyl}piperazine
(Description 1) (100 ng, 0.340 mml) in DW (5 m) was added HOBT. H20
(52.0 ny, Wo3bfyewwmes), HBTU (129 ny, 0.340 mml), PCI/EP2009/039012
3-pyridi necarboxylic acid (41.8 ng, 0.340 mmol) and 30D PEA (0.178
m, 1.019 nmmol). The reaction m xture was stirred for 2 hours at room

t enper at ur d:1 ‘i‘@?&*ﬂ'?}"ﬁyhﬁzﬁ -dreetiglst-{iZanpth¥drfed to a 100 nl round
bot t om f| aakiﬂaaﬂmvaﬁymﬂwwqgumww PRefazifbokAfdiGlatdre esi due was

di ssolved in DCM (50 and was transferred to a separating funnel
t hen washed with saturateﬂg HCOB3 sol ution twi ce. The
organi c |l ayer was coll ected gr dr@dpz»—r—r\?rl é]r;&{gnesi um sul phat e.
The solid was renoved by fi { O _a, %traecollectedlna
250nmL round bottom fl ask anuch ness_in vacuo The
resi due was then dissolved i \8 @ 1: BAB0 and purified by
MDAP in 52 batches. The fractions contai ni desr red product were

conbined in a 250 m round bottom flask and reduced in vacuo to yield

the titfe ¢dnproethgleth§B268HH- {[ZWrﬂmé-ARtrﬁlE&)omﬂQI brhéHyl]}sulfonyi}-Z-meﬂHylt NWVR

by, 757 (A oA R Be e s aSsprnd Piestiyiln 2sf @agnbily ¢

H) , 7. 80 m‘rnc@)&spoétmssw taiHpnatg (5934 d.,8. 3=l Hr 1,40idAane BROG8I) (veld, stidrad . 9

{7 T o ey AT OB Ak b ] S PP, B gl

To a sol ut maw! )O'Verqafi@&&/ qndrthe repstionetdiye hedtehsl ]CEJLPICfforrMSFh pFptheazi ne

E Descr #gr i f?ﬂqemoylt(ol% rwnggU%?Q%ae&@nd e S o("r‘rf] Olek EsH AR LTREs H20

6- net hyl - 3albaweﬂd9ﬁ@d§r@rawphc acid (46.6 nmg, O. 340 nmmol ) and DI PEA
(0.18 m, thdehiilire ks coh@nt-8RALNIL Jib@fﬁnﬁ'ﬂ%n‘@@AéHfOrrﬁ a(‘jd%rd @aé’he@t

20roomterrper§({)ddrl E Reaction m xture was transferred
round bot t B FYGEKOT¥RiewmALed AR BRRFerssPRiaYipeeastridge @%@r‘é@mfﬁ*@ ll"'é‘@f due
was di ssol ¥gguinn DCM (50 ml)

15 The crude material (2.8g) was purified via Biotage (40 +M silica column) using a
gradient EtOAcfi-Hex from 0/100 to 30/70. Desired fractions collected and
concentrated under vacuum to give the title compound (2.1 g).

m/z (API-ES) 323 [(M-Boc)+H]"

20  Description 27
(38)-3-methyi~1-{[2-methyl-5-(trifluoromethyl)phenyljsulfonyl}piperazine

FC

wn=0

—N NH

O=

1,1-dimethylethyl (28)-2-methyl-4-{[2-methyl-5-(triflucromethyl)phenyllsulfonyl}-1-
25  piperazinecarboxylate (may be prepared as described in Description 26) (2.1 g, 4.97
mmol) in 1,4-Dioxane (50 mL) was freated by 4 M HCl in dioxane (6.21 mL, 24.85
mmol). The reaction mixture was stirred overnight at room temperature. LCMS
showed a 1:1 ratio between starting material and expected product. 4 M HCl in
dioxane (6.21 mL, 24.85 mmol) was added and the reaction mixture stirred for 4h.



and was transferred to a separating funnel then washed with saturated
NaHCO3 solution (5 m), twice. The organic |ayer was collected and
dried wt nesi um sul phate. The solid was renp <
filtrati ort}var%l()j &Hﬂﬁ?l Itrate collected in 25a 250 m rouﬁgﬂgg%ﬁ{'%%%u
flask and reduced to dryness in vacuo. The residue was then dissol ved
in 1.8 mM LCWSMbONeDbBAUtdOY guemainiad staytingDAReiial. LMbEE dheisxane8.21
fractions n | Le.. a 250 m round
bottom f |l agr\?" %}%@ 8u)q$ %@gegégg]%t Oaé’%ﬁgﬁgﬁﬁr@shﬂ@? oerr:,?:orrpound (69
mg). m z (AR rdagjordmixivreweh thesaommmed(moerweuum ChiftsOREF ORMOR): (H0pm

2.59 (s 3 0
e iﬂ éggc\]ténghgﬁlﬂg%-bm %ﬁl 9? n-l_g1 2Q§‘la§%ﬂ w%s g%dedz%a% s{@eoq;s'_“ntl?’
7.89 (dS Jb&SE(B nnz()dugq-gxtraged,wlt(]&toge;zlrlgd Pz a pmasgseparat_twaqg‘tr@lggand
11( 2- Met hy

(tr.fluorob(”%e“"‘%tbﬂb“dﬁg&f““"ﬁy e bidompongd (189 s 11/ o

5To a sol UW%WPJTIESﬁ?%/ {HIri f1 uor onet hyl ) phenyl ] sul fonyl | pi per azi ne
(Descrlptlon 1) (100 ng, 0.340 mmol) in DM (5 m) was added HOBT. H20
(52.0 ny, O 340 e’(f‘)a HBTU (129 ng, 0.340 mol),

2- et hyl - 3% swmﬁm rboxylic acid (46.6 ng, 0.340 nmol) and DI PEA
(0.178101 , 1,%.dich@tHimathyl. 4-{[2%r6|ﬂafﬂ-@l¢ﬁhdfbﬁeﬂ{wpH@ﬁyl?hlfbhﬂ@-'lfOr 2 hours
at room tenperature. %zactlon m xture was transferred to a 100 nmi
round bottB efqzma% ® reduced to dryness in vacua. The residue
was di ssolved in DCM(SOFmC) and transferred to.a geparating funnel
then was washed with saturahed NaHgD3 sol utlond ), twice. The

organi ¢ | ayer was coll ect eddrllied i t d“:‘f gnesi um sul phat e.

The solid was renoved by fi orpalNd th trate collected in a
250 m round bottom fl ask and=k Rice drymess in vacua. The
resi due was then dissolved in 1. . 1:1 MeCN DVSO and purified by
MDAP in 2 batches. The fractions containing desired product were
conbined in a 250ml round bottom fl ask and reduced in vacua to yield

the title Edm5BYHeN o7 dimpthyiginy 1 nipsirazingcarbpxylptertp. 287 myalNmOGM 0

we. girw%z GiMvES a@dd@mxpamgsgmlamm%o dng t@ndrbibsd H), 3.75 -
- m

7.81 -7, 93(*H&Pr%nwvl)b8n%6@8§l§i@nv*ﬁhg)ﬂée (7% 4. 412! 3’71mrn)>') TB@%WU@ s
254- { 5- [ (4strfed-férTh 40 Mrmram@inlﬂwran@hﬂmelbeﬁdﬂé ftovay WasHedoWirena@at (plmigar bon
yl]-2- py (':ir%dn%l s} pha R separafe fon cartridge and concentrated under vacuum.

Crude product was dissolved in MeOH and eluted through a 10g SCX cartridge
20 (elution with MeOH), concentrated under vacuum to give (2.59 g).

miz (API-ES) 373 + 375 (1:1) [(M-Boc)+H]*

Description 29
1,1-dimethylethyl 4-{[2-methyl-5-(trifluoromethyl)phenyl]sulfonyl}-1-
25  piperazinecarboxylate

F.C
o) &
I/ \ O
S—N N

1,1-dimethylethyl 4-{[2-bromo-5-(triflucromethyl)phenyl]suifonyl}-1-
piperazinecarboxylate (may be prepared as described in Description 28) (2.59 g,
30 5.47 mmol), potassium carbonate (1.513 g, 10.94 mmol) in 1,4-dioxane (80 ml) were
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-N\k O To a solution of
{[4-(trifluoronethyl)phenyl]sulfonyl}piperazine (Description 1) (80
0. 27

0

1- (

ny, 2 2 (5 m) were added <

6- (4- nor ph h{?')? c pyri di necar boxylic acid (56.6 ng, OP%EPW]’?MZ
HOBT H20 (41.6 ng, 0.272 mmol ), HBTU (103 ng, 0.272 nmol) and D1PEA
(0.142 st@reﬂ]f& Sl theafrthetihébar@actilins mi x0.04 mnv@)&anﬂtﬂd(?l@t@)ﬁ(()&ﬁz room

terrperature evap orat.e of DCM
wer . addedD WETHURE rrveeA TP e Rea R Aab o s Tt )
dried on aFpttes&irssimdvabiio®. al) was gédeairahddhamodae eeated at/ HIORG. folde

d | P.
orude. ot o PhoBoyagal asoldo B ENGA 1 AL RUSLE LS, Aol
gi vi ng 1 hethen Et@Ae Bisf aulhedded0Bashgy with @0fimi of wdter, Bgpd msapmw 1H NMVR

(4?03'\/'7"(2) %%%Mé%a@ﬁ%@}}@r%g gg&@agminﬁ ud%dﬁ‘%gnal?sgg)g\:@ﬁ 4

H, 7.58 (@I'éflflegﬂg Rjotage WO sﬂmarqp!urrm)ssmgagr t BtQ4c/i-hex fpm W/@Qto(d
J=8.3 Hz, 30/'7? Dé%u‘ fré&’(rongwgre‘lcéﬂ%ote&-aﬁ'@ con%ént@ffd*ﬂo"er Yacuum to give the
415- ({(38) 4-1(4 orop enyGs onyll- 3-net hyl - 1-pi perazinylicar bony
1) - 2- pyrlﬁfi@rﬁﬂmﬂ%%%i Phe ci C? 01°1 1\11.1 0 To a suspension of

(25) - 114 (4neh| A@E-EB?;QOW&HLQJW“ - 2- et hyl pi perazi ne 20hydr ochl ori de
(Descrlptlon 4) (105 ny, mol ), EDC (71.3 nmg, 0.372 mmol),

HOBT. H20 372 mmol ) and
6- (4- rmrph W%gg ri di nec Ci 0.372 mmol ) in
B B D R e E R heleraie 070y e
reaction was stirred for 18 at anbient tenperature. To the reaction
was added water (3ml) and thesgrganic |ayer collected via a
hydr ophobic frt. The 25 organi c/ta %s ced in volune to
approximately 2ml then | oaded ¢ a—sgHNca SHYHchr omat ogr aphy
cartridge. The cartridge was el f willh &_grAdi ent from 60% et hyl
acetate in iso-hexane to ethyl acet at €t hen et hyl acetate. Fractions
contai i ng the desired product were conbi ned and reduced in vacua to
yield the title conpound as a white solid (88 ng?. 30 mz (API-ES)
465 [ MrHr  Ellipeteylgthyl 4-{{2-methyl-5-(trifluoromethyl)phenyl]stlfonyl}-1-
(25)-1-[(4 @Aagh@cwﬂ ladeS wm%%pﬁed*ﬁé h¥dcrifed ih OB 285 (2.1 g, 5.14
pyri di nyl )car bon¥ cP )Per azi ne

mmol} in 1,4-dioxane (50 mL.) was treated by HCl 4M in dioxane (6.43 mL, 25.7

20 mmol). The reaction mixture was stirred overnight at room temperature. LCMS

showed a mixture of starting material and product so 8 ml of 4M HCl in dioxane were

added. LCMS after 2h showed still some starting material so 5 mi of 4M HCl in

dioxane were added. LCMS after 2h showed traces of starting material.

The reaction mixture was concentrated under vacuum, dissolved in EtOAc (70 mi)
25  and extracted with 2N HCI (3 x 80 ml). 2N NaOH was added to the aqueous layer

untit basic, then the product extracted with EtOAc, dried on a phase separation

cartridge and concentrated under vacuum to give the titfe compound (1.38 g).

m/z {API-ES) 309 [M+H]"

30 Description 31

(25)-4-{[2-bromo-4-(trifluoromethyl}phenyl]sulfonyl}-2-methyl-1-[{6-methyl -3-
pyridinyl)carbonyl]piperazine
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O oa )111 1\11rZ To a suspension of

(25)-1-[(4-chl orophenyGsul fonyl ] - 2- met hyl pi per azi ne 5hydrochl ori de
(Descripti ng, 0.338 mmol), EDC (71.2 ng, O.

HOBT. H20 (‘gé éx)()/n@'}nq 371 mmol ) and 6-net hyl - 3- pyridi necaé%%%{wl)m@mgél d
(51.0 ng, 0.372 mml) in DCM (5 m) was added N-ethyl rmrphollne
(0.090 M, 0.710 mml). The re Qn fvag—stirred for 18 h at anbient
tenperature. To the reactionfweg t (3ml) and the organic

| ayer collected via a hydrophobic i9. nic |ayer 10was
reduced in volunme to approximately 2Znl then Nogded onto a silica SP4
chromat ography cartridge. The cartridge was eluted with ethyl acetate
then a gradient from 0-10% (20% net hanol in dichl oronet hane) i n

et hyl . Fraté beamticoot (@ 2%tﬁ)ﬂﬂ¢-[@&ﬁéthﬂ¢ BriamyISdarvey ﬁ@ﬁi?hdﬂ

et B LR g o ST A B

(br s, 8 Higded. ﬁbb&m-@(tthﬂ)umo’ﬂqe?h;(l)bénz%nes’xhlfbhyt cBlofdd {295 $ng, 2.9 mrdol- 4 8

( br m 3 I-%OH?\Z%UZ?_% Brpgl,g(% »%glﬁ%_ QJgélz'qu}mm&ﬁ‘ﬂ% n%%@%%qrg wgg it s‘%wr:ng at

( 2R) 2 et fwhﬂéw{pé@tmeh‘dr;ﬂb-fﬁ?p@'mlﬁbnhwpsmmy by-eYagdrdtion and the crude

(o111 vor opelel HARRYLL W SOMAT AYRELAE WRn LSL00C, aghsh BaLboRlE (011

[\7-11 CF3 0 a so ut| on necar
(47 7 ny, GOBw)Bdmﬁmydmmmwlﬂfamemom@d mrad@mm I%Fur@dbaﬂod@t

?0?4? 5@?9‘%@‘%}@@ ll(:g’ cﬂré%]am?&aﬁ?y g&ﬁ%gﬁﬂ% Iﬁ?ﬁ)f&go—%ﬁnﬂrﬁ%ﬁﬁdléé ed
(trifluorolestORA. Y bﬁdﬁ@iwe}iéﬁ@piﬂmw@f@p@@blaqd msﬂ tRpdedistedyndgevacuum to

(Descri ptuggemetmg,ggmgguqu;@g,ggnml) in DVF (2 ml). The resultant

mxture was stirred for at ‘room tenperature then the reaction
m xt ure walVc@tERt 5@1@ é@o%hW)t[MéHi esi due taken up in DMBO and

purified by, NW@EN@S%EM%BS% dofrPLs4 ﬁ{e‘ QLR ﬁzﬁ]@cﬁﬁ%@%ﬁg 2 8}37(‘@0"0

and triturate exane 'gi vi ng the t oun
as a whit eJ sORIM3. 2rhizz1(‘lAl31 oEHgy, “h282 pmmﬁzmwm( w0 OHVBH4 (mso:!ae)

rotaneric r 7 2
3.09 (m 1mﬁ)x1t"‘JJ §§ 'ﬂHzl”é bém%(%@ 7 7§§é‘§ éé@mﬁ%@% ;
7.94 80H2,1H),762 d .J 8.4 Hz, 1H), 8.02 (s, 1H), 8.21 (d, J = 8.4 Hz, 1H),

8,51 (s, 1H)

20  Description 32
1-{[2-bromo-4-(trifluoromethyl)phenyl]sulfonyl}-4-[(6-methyl-3-
pyridinyl)carbonyl]piperazine

e

Br

zO

/ \ O

NS
/\

O=w

25  This compound was prepared in a similar manner as the compound of Description 31
using the corresponding reactants.
m/z (API-ES) 4924494 (1:1) [M+H]

Description 33
30  2-methyl-3-pyridinecarbonyl chloride
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(m 1H, 7.95- 8.10(m 4 H), 841 -8.64 (m 1 H. Exanple 10
(2R) - 2- Met hyl - 4-[ (2- et hyl - 3- pyri di nyl ) car bony1] - 1- ([ 4-
10(triflu phenyl ] sul fonyl | pi perazine formc acj
NN- S \/llqu{l%}f 0 a solution of 2-nmethyl-3-pyridinecar o§<y0§)é({h’§)(}2d
(47.7 ng, 0.348 nmmol) in DCM (2.000 mM) was added HATU (132 ny, 0.348
mmol ) and DI PEA (0.152 nml, 0.870 mmol) d&pld the m xture stirred for 15
m nutes before addition of (2R)-2-nethylt1-{[ 4-
15(trifluoronet hyl)phenyl | sul fony bne hydrochl ori de
1)
;

(Description 6) (100 ng, 0.290 in DM (2 ml). The resultant
m xture was stirred for 16 h at erature then the reaction
m xture was then concentrated and the residue taken up in DMSO and
purified by reverse phase MDAP. The collected fractions were
concent r at ggdiy1-y H@in&&a\‘b lid A8 (20, b Qﬁ%%@w&@ﬂz thio hRfd&
white solid. H(}’% J’(? {%‘H A IF\IEIZ

DVSO- d6) r@pdﬂ*e%?cmmoﬁﬁﬁﬁé“f@%ﬁ%“ T@Smpﬁfaitﬁe (%24‘3 TllPF feéct'QB was. _ g 12

E anS) 42|_9I\/Et Soreenttdt6d uddd féducéd ebgure ko Hbta:nztﬁe E%e%ﬂ?ﬁ&uﬂaa as a white solid

(trifluor o%ﬂﬁyl %%wam)r Pl CPE’HQ? jﬂag )ﬁ/!!:%% f E&q%%mna{aasem'%faweou NN- S

\/1100 kEHVIS showed methyl ester derivative. {{M+H]*=152}

Example 1
10 (28)-2-Methyl-1-[{6-methyl-3-pyridinyl)carbonyl]-4-{[4-
(trifluoromethyl)phenyl]sulfonyl}piperazine

[l
o
F O
7 N

To a solution of (35)-3-methyl-1-{[4-(triflucromethyl)phenvl]sulfonyl}piperazine
(Description 2) (100 mg, 0.324 mmol) in DMF (5 ml) was added DIPEA (0.170 ml,

15  0.973 mmol), HOBT.H,O {48.7 mg, 0.324 mmol), HBTU (123 mg, 0.324 mmol) and
6-methyl-3-pyridinecarboxylic acid (44.5 mg, 0.324 mmol) and the reaction mixiure
was stirred overnight at room temperature, The reaction mixture was evaporated in
vacuo, DCM (50 ml) was added and the solution was washed with NaHCO; (5 ml x2).
The arganic layer was dried with dried magnesium sulphate which was removed by

20  filtration and the filtrate evaporated to dryness in vacuo. The residual oil was
dissolved in 1:1 MeCN/DMSO (1.8 ml) and purified by MDAP in two batches. The
fractions containing the desired product were combined and evaporated to dryness /in
vacuo. The residue was azeotroped with toluene to remove any remaining water to
yield the the title compound (86 mg).

25  m/z (API-ES) 428 [M+H]"

"H NMR (400 MHz, CHLOROFORM-d) 8ppm 1.42 (d, J=6.8 Hz, 3 H) 2.56-2.58 (m, 5
H)3.28-3.47 (m, 1 H)3.55-3.64 (m, 1 H)3.72-3.83 (m, 1 H)3.82-4.93 (m, 2 H)
7.21(d, J=8.0 Hz, 1 H) 7.58 (dd, J=8.0, 2.0 Hz, 1 H) 7.75- 7.88 (m, 4 H) 8.44 (d,
J=2.0 Hz, 1 H).

30
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To a sol ution of
(25)-2-nethyl-1-114-(trifluoromet hyl)phenyl ] sul fonyl | pi perazi ne

hydr ochl or| i ption 8) (100 ng, 0.270 mmol) |n ﬂy S
added HOBM%@E?"? my, 0.270 mol), HBTU (102 ng, %T/ﬁﬁzg 3’3%2
6- met hyl - 3- 5pyri di necarboxylic acid (40.7 ng, O. 297 nnnl . The

m xture waExahpler2ed for 5 mn before addi tion of DI PEA (0 118 m

0. 674 mmol t ul t soI L roomt enper at ure
for 16 h. zlzn‘sgr}q“ G'er Je?é/ametgﬁ onc arr§ fs%[é t he residue
partiti oneﬁriﬂ@mhmﬂebmsuﬁo)nyl}nwemlm hydrocimbiidet he | ayers were
separated using a hydrophopic frit,,the organic layers were then

concentrated to dryness andl t Odrud/_r‘m al dissolved in DVBO
and purified by NMDAP gi vi ng t |t| Nco d ¢100.2 ng) as a

col ourl ess oil which solidffied on%tanl g/r z (APl -ES) 428 [ M+H|
1H NMR (400 MHz, CHLOROFORM d) 6 ppm 1 Y8 H), 2.61 (s, 3
H, 2.85 - 3.41 (m 4 H), 362-384(m1 ¥'3.91 - 4.92 (m 2 H),

725(d5J80Hz, 1H), 76515(dd J80 21Hz 1H) 780(d
J=8.2 Hz, nﬁ(% ample 12
(2S) - 2- Met Fi9|aS&'UE %rzof %h’;ﬂneéhvb&rﬂ%ﬁrﬁ'yP')Oeeﬂwaﬂhmﬂ%w}pmerazme
\Z?Hr:\:ISu%(ngeﬁ;hwh (RIYhg, membwmemawﬂpwwédae@ 2gbtyisnl t \ |

1 oNn
(25) -5 met AYIOmECR BRI 2P 0P Bita i BNy HOBTIH0h P 7T 326 )
hydr ochl or asteHADESt23 Y] @BBhmohORIn4tty, DIPER 01701, 0.978 i) (as afidedwas

e i 32hBe et Bk s SR HED ot Jormer e B35 %q%a”?”‘z'g#%ea”d

m Xt ur e wasensivied b dvdpmratonand MR pwifiestitint yiededthe BldRtomtdind 38 thel | |
0. 674 ol Jor AR ROreGS @Rk GO UlbBReRlh LEALA aduBO LT at ur e

for 16 h. e mX en conc ntrate
bicarbonate and the free base extracted in to DCM. Evaporation yielded the free

base as a light yellow oil. The oil was treated with 1M ethereal HCI to yield the title

15 compound (118 mg) as a cream powder.
miz (API-ES) 428 [M+H]*
'H NMR (400 MHz, CHLOROFORM-d) (NMR of free base; rotameric mixture) & ppm
1.28 - 1.53 {(m, 3 H), 1.98 (br. 5., 1 H), 2.16 - 2.64 (m, 4 H), 3.17 - 3.33 (m, 1 H), 3.38
-398(m,3H),461-475{m,0.5H),4.98-515(m, 0.5H), 7.10-7.23 (m, 1 H),

200 7.31-7.52(m, 1H), 7.84 (d, J=8.5 Hz, 2 H), 7.87 (d, J=8.5 Hz, 2 H), 8.47 - 8.58 (m,
1 H).

Alfernative synthesis of (2S}-2-Methyl-1-[{(2-methyl-3-pyridinyl)carbonyl]-4-{[4-
(triflucromethyt)phenyl]suifonyl}piperazine:
25 Example 2a
(35)-3-methyl-1-{[4-(trifluoromethyl)phenyl]sulfonyl}piperazine {may be prepared as
described in Description 2 or 2a) (30 g, 97 mmol) was dissolved in tetrahydrofuran
(300 mL) before sodium hydroxide 3M (87 mL, 292 mmol) was added dropwise at
0°C and the reaction stirred for 10 min. 2-methyl-3-pyridinecarbonyl chloride (may be
30 prepared as described in Description 33) (26.2 g, 136 mmol) was added portionwise
and the resulting mixture was stirred at room temperature for 10 min. The THF was
removed from the mixture under reduced pressure and the resulting suspension was
extracted with DCM (2 x 300ml). The organic phase was washed with brine, dried
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partitioned between DCM (10 m ) and water (10 m ), the layers were
separated using a hydrophobic frit and the organic |ayers

concentrat ess and the crude dissolved in DMS i.fi.ed
by NMDAP gi ﬁﬁg&olgn;M?he title conpound (61.2 ng) as a thl)@gggzgwj%ghg

mz (API-ES) 428 [ MtHr 1H NWVR (400 MHz, CHLOROFORM d) rotaneric

m xt ur e oppverMag8o,, iltdrad éngl céheeptrat@d tt)]dryr&sszo ging tha ti coBp@/d-(33.944
(m 4 H, 8)58 - 3.8 (m 1H, 403 - 444 (m 1 H, 451 -4.87 (m
1 H, 7.13°¢ 7.26 (m 1 H, 7.35 - 7.60 (m 1 H), 7.80 (d, J=8.3 Hz,
2 H), 7.96/{@PES3ABMHHI2 H), 8.51 -8.64 (m 1 H). 10 Exanple 13

((2S) - ZTW%S% hﬁén&H Jrla“or onet hyl ) phenyl ] sul fony1}- 1- pi perazin

5-[
yl ) car bony yridi necar onitrile 15To a solution of
(35) - 3-ret By NMR (D@ MHz, CDIQ) B ppet hygpiae iy By R20+2y62 (pi, 9el,s8z2 e,

(Descripti ), ( 0 4 1) ] ( ) S T. H20
(457 o, OSIASIHEN (T Sty (1 5300 (B0 35 el o (R0 (€57

6- cyano- 3- prHzlPHE FaBd@xy FiBa ldxhi2H (156 On,mid). 0. 324 mmmol ) and DI PEA
(0.1270 m, 0.973 mmol) and the reaction m xture was stirred for 1 h
at roomtenperature. The reaction m xture was reduced in vacuo. The

20 resi dueExaapki2zsol ved in DCM (50 m ), transferred to a separating
f | . and tJ hed w th 5m), twice. Th
or gani 1 2 B - i RO PRr B ¢ whi oh' wes. removed by
filtrati on(taﬁmbrdrh\ﬁh)ﬂ)’phe:nﬁsmfoaylaﬁmmazlrw(may tcérgremsd andesadbed hhe

i dual b
VAP [ 1t b B g Aok 23Rk 8. B3 i M e st e Rl RGPS g M
wer e 2500nin|a1|!m1‘(mwmé\ia@)mnml)e@bstanidddﬁmwa(asv!amxasfted i wdrd thehe t he
'5-|4t le CorrpQ&,E'tg)ns &dd {ﬁg)mixtmezwéébﬁilrfeﬁ%r ﬁ%n.[welﬂfhiteds%ﬁd Lv%' FE év}éreﬁs{?”pl e

15 filtration and dried under vacuum at 70 °C for 36 h to give the title compound (41.48
g) as the hydrochloride salt.
m/z (API-ES) 428 [M+H]"
NMR shows rotameric mixture:
'H NMR (400 MHz, DMSQ) 8§ ppm 1.19-1.34 (m, 3H), 2.36-2.69 (m, 2H), 2.48 (s, 3H),
20 3.18-3.26 (m, 1H), 3.34-3.47 {m, 1H), 3.49-3.63 (m, 1H), 3.65-3.84 {m, 1H), 4.44 +
4.85 (m, 1H), 7.68 (m, 1H), 7.97 (d, J = 8.4 Hz, 2H), 8.07 (d, J = 8.4 Hz, 2H), 8.88-
8.21 (m, 1H), 8.68-8.73 (m, 1H).

Example 3
25  1-(3-Pyridinylcarbonyl)-4-{[4-(friffuoromethyl)phenyl]sulfonyl}piperazine

F (].‘,l),,.__, 0
F S—N N
FCS\—/
/N

N

To a solution of 1-{[4-(trifluoromethyl)phenyl]sulfonyl}piperazine (Description 1) (100
mg, 0.340 mmol) in DMF (5 ml) was added HOBT.H»0 (52.0 mg, 0.340 mmol),
HBTU (129 mg, 0.340 mmol), 3-pyridinecarboxylic acid (41.8 mg, 0.340 mmol) and
30  DIPEA {(0.178 ml, 1.019 mmol). The reaction mixture was stirred for 2 hours at room
temperature. Reaction mixture was transferred to a 100 ml round bottom flask and
was reduced to dryness in vacuo. The residue was dissolved in DCM (50 ml) and
was fransferred to a separating funnel then washed with saturated NaHCO; solution
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30(2S) - 2- Met hyl - 1- ([ 6- (et hyl oxy) - 3- pyri di nyl ] car bony1}-4-{[ 4-
(trifluoromethypphenyl]sulfonylipiperazine o- To a solution of

(35) - 3-net rifluoromethyl)phenyl]sul fonyllpip

(Descri ptl‘g%%z 51110?71)8% ng, 0.324 mmol) in DVF (5 m) vvasel;cg‘g ‘g’%?ﬁé‘iéﬁmﬁzo
(49.7 nmg, 0.324 nmol ), HBTU (123 ng, 0.324 mmol),

6- (et hyl ofsyhb,3wjmyer Ttk orgeric layerywasceotiedteld sifdiried wity, dried 32gnesioh) and

DI PEA (0. 140.1he. 186 WHPLon A0dL! Aol SRS RONILELLI SRR Sbif ed for

1 h at room ¥ enper at u vapor at I'n vacua
The resi du@mﬁbofmmﬂﬁhﬂm reduceCre ¢riy0essiiy vaduwoansferred to a separ ating

funnel and; [ | qu
organic Iag%(%]‘%\?\gggd”a b%gbn%ﬁ%n%gﬁgglmd%qsu hat eé%% Eunffed‘b Zmrr%p\‘/e by
filtratd onZhaighenhdheireetioas corieiapardgsiead prQ@Jth wemqmmdllmaeéeuérounﬁe
residual o i urified b
bétto Mok i a%é?%]d{ﬁgd i vabud 1d\RGNHRE c6ﬂ1{3ﬁurm' (b3 i) P y

MDAP in two b ractions “contai ni ng d product
were comnbi ﬁ'é?d(/’é’hﬂséﬁ%m*é‘ﬂed to dryness in vacuo to yield the title

d
&ifpo‘é@mﬁgm T e e SR8 Ty
245 - 2 563 OdLUFL.EASAT Ha. W), (i (& Uy 8. 65 H2.3 187 6A- 705K 4. 75 -

3.85 1 5 4.4= 1 4.37 - 4.68 (m 1
3-8 Eg% g}")885%(8 J=(1S5H:§‘1"D{)|_|)56@J( JZ?(@HN'F%Z S T (778_ H)
7.9 (m 4 H 8.16 (d, J=2.4 Hz, 1H)/Toaso|ut|onof

(3S) - 3-net pydmare{d 4- (trifluoronethyl ) phenyl ] sul fonyl } pi perazi ne
(Descrlpt|0n2 mmol ). in DVF (5 mM) was added HOBT. H20

(49.7 ny, %‘%X"@fﬂﬂn?ﬁ""yﬁlﬁrbpwlz?{% 0.324 ol ),
2- (et hyl oetmlu&owhﬁ)mﬁﬂqmwl}ﬁmafazdne( 49.7 ng, 0.324 mmol) and
D PEA (0.1270 m, 0.973 mol and t he reactlon m xture was stirred for

1 h at roomterrperature The r o] | m/m‘we s reduced i n vacuo.
The residue was dissolved imn Srn‘ sferred to a separating
funnel and the sol ution was k‘/vas vv|(1h CO3 m), twice. The

organic |layer was dried wth 30magnesi um sul pKat e hi ch was renoved
by filtration and the filtrate evaporated to dHHess in vacua. The
residugd oil was dissolved in 1:1 MeCNDVSO (1.8 ) and purified by

ver o conbi o8 RRR DS AR RN RGN Bt IR ek i PR 07D
title conpoanB3{@Emmp)n DMFz(S(nAPWaES)deaktﬂWMdk@ (5.0 FINVRLQ HOBIMHz

CHLd?d:d?Nhéim ?gjg%ﬂgro §4dfan ﬂ]r@rré lﬁpg‘g}n@rzﬁecaﬂoo%w(amd 36, b')mg g ﬂg or

2.79 (m 2 057- 5.14
s., 1H), mn’@@ and-pl%@A@QﬁlB mH)02 mmgb Therreagiop mlxturq.\b(as @lrrggfqrgh g 4.8

Hz, 1 f@ %A h en%@.:re Reaction mlxture was fransferred to a 100 m! round hottom flask
10(28) 2- Met hyl - 5- et hyl - 3- pyri di_nyl ) car bony

(trifluor ofst ¥ ')GHH%‘?NPF%'PF%WWF‘W B &P Kosidiie was didsolved in DOM (50 mi)

and was fransferred to a separating funnel then washed with saturated NaHCO,
solution {5 ml), twice. The organic layer was collected and dried with dried
magnesium sulphate. The solid was removed by filtration and the filtrate collected in
25  a 250 ml round bottom flask and reduced to dryness in vacuo. The residue was then
dissolved in 1.8 ml 1:1 MeCN/DMSO and purified by MDAP in 2 batches. The
fractions containing desired product were combined in a 250 ml round bottom flask
and reduced in vacuo to yield the title compound (69 mg).
m/z (API-ES) 414 [M+H]"
30 "M NMR (400 MHz, CHLOROFORM-d) & ppm 2.59 (s, 3 H), 3.09 (m, 4 H), 3.40 -
4.08 (m, 4 H), 7.21 (d, J = 8.0 Hz, 1H), 7.60 (dd, J=8.0, 2.0 Hz, 1 H), 7.83(d, J = 8.4
Hz, 2H), 7.89 (d, J = 8.4 Hz, 2H), 8.47 (d, J=2.0 Hz, 1 H).
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rTh SNNII\( O- \ /N To a solution of

(35)-3-nmethyl -1-{[4-(trifluoronethyl)phenyl]sul fonyll pi perazine
(Descri ptiwp28ke6&99 my, 0.324 mmol) in DVF (5 ) was pegeshos@sti20
(49.7 ng, 150.324 mol), HBTU (123 ngy, 0.324 nmmol),

5- et hyl - 3- pyri di nhecarboxylic acid (44.5 ng, 0.324 mmol ) and DI PEA
(0.170 nl , E®®ORE 3mpl ) and the reaction mixture was stirred for 1 h

at room temgnmmgr—.\g pi*gmwe&bb@m -pigt ure was evaporated in vacua.

The residu s di ss 50 m transferred to a separating
f unnel andﬁf' go ‘?Hf‘ﬁif'ﬁ ewéi@ Lﬂgg?\f/hé'p\ﬁf“l#eaqueous NaHCO8 (5 m), twice.

The organic |ayer was 20dri ed w,t.k sy phate which was
renmoved by filtration and ¢ 1t ah I;fvjz;'ég ed to dryness in
vacua. The residual oil was dis e%?l n_1/1 DMSO (1.8 m) and

purified by MDAP in two batches. The traction /c I\Fal ning the desired
product were conbi ned and evaporated to drynes vacua to the title
conpound (95 ng). 25 mz (API-ES) 428 [ MrH 1H NWVR (400 MHz,

CHL OROFDRMId 1 s6lufipmofll- ﬁ‘fy-(f(ffmoromﬁhﬁ)mznyusu|F4)")’|}QPQHZI(I¢T(D®H)|QHOB A37100s,

3 2 51

H) Hﬁr@ (}.%g%m{@zl)%ﬂ N?PSQ A{ﬁ E&a?a{%ed %O%’ﬁ %@ (5210 lf)gGO §4§4T(o|9_‘6 Hé§05 0
( d J 1 6 {129 myg, @)34030melk Znpelaylfrpyridinecarboxylic acid (46 6 mg, 0.340 mmol) and
3- Met hyl - 4D(F{F_(F3@T7% ey BYS rfhad (@ﬁé"?etaeﬂdn nglle?:Yé el E‘t)f}e\jq’é‘rr PRAN bt rbom
pi per azi nyI }sul fonyQbenzonitrile To a sol ution of
3-met hyl -4 tepes®yres- net hyl - 1- pi per azi nyl ] sul f onyl }benzonitrile
((’j1 (E:)Ieg CE 5 %t l5 RBaclﬂah n{lﬁﬁrem@as t%ngﬁgregﬁéE)Aao @t AR Bbttotn Py éilidm&én?lﬁ:ég lrgd c
DVE (3 i )d'g(ge‘%SdBH?@’Ot E%@S%EW@SGW&@WW M(%@B&“Mﬂﬁ%)@z‘c@g
?- 322 rr:ml %e;%?&rn%hﬁlﬁeeméh Watﬁgla?ﬁﬁd VoW mbruﬁeUMFﬁIOJsbﬁld?r&w HOaWce.

enper at ur or . ration i ave a vellow o at
was puri 11 5o Bgatlpmsers FrEaE ore cuahi R aiiheg g ba pbid
flracth i ons wgay eensovet! e filtiatibraridi8e 8itraty) collédtedin ac260anrbog! gty flask bn@:]a
F 6; n radi en 1- 89 2ZM NH3 in Me n t
ti ?Fe i(g)rrpro Hﬁ&g@ o%m%g%@r&afcf/? m 1/%( [54 5 mg)I t hat Gt;ﬂec:aneDSva??\éesol |ed
on st andi n@he residae was tHenndigaolved or 1.8 mi d ur Me GiND NFPBAES)rTRE Dy MRAR ]

(o5 g 08 oRlifos, TH RSN b g Rl cifa e work gimtyidin 3 ol %a%?
J=12.3, 3. botiar ﬂalSkIﬂ)”ld r@i@adm@m@tqmid thetiitle camBeUA10T 802, 2 Hz

3.72 (d, JI=llabHE) 4 388- 4.82 (m 2 H), 157.22 (d, J79Hz’
1 H), 7.60 A 33%4”%@ H, 7.62 - 7.66 (m 2 H), 7.95 (d,
20 'H NMR(4OO MHz, CHLOROFORM d) & ppm 2.45 (s, 3 H), 2.83 - 3.43 (m, 6 H),

3.75-4.12 (m, 2 H), 7.12 - 7.20 (m, 1 H), 7.41 (dd, J=8.0, 2.0 Hz, 1 H), 7.81 - 7.93
(m, 4 H), 8.55 (dd, J=5.0, 2.0 Hz, 1 H).

Example 6
25 4-{5-[(4-{[4-(Trifluoromethyl)phenyl]sulfonyl}-1-piperazinyl)carbonyl]-2-
pyridiny}morpholine

F Q 0
Fi@ﬁ“'\_/” -
N
-~ N
Y
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J=8.7 Hz, 1 H), 8.49 (d, J=1.7 Hz, 1 H. Exanple 18

(2S)-2-Met hyl -1-[ (4- et hyl - 3- pyri di nyl ) car bony1] - 4- 0-

20(triflu t henyl ] sul fonyl } pi perazine 0 11 /-Th.S- \ To a
(33)-3-nmethyl-1-([4-(trifluoronethyl)phenylisul fonyll pi perazine
(Descri pt i 06 azblu(dO6r 1ri|g-(t0lB2dmemy jphenyllsiidnyl{@parblinavizesadidied 11H@BT. H20

b et hy s a2 Maichyn B st e e B XS aiP e videpaby e, pea

(0.170 m , af)d 26635 mgpl.27 2amchd )n8OBE &GO (dh6mg DR7E mwasl), $1tBTIF @03 gy 1 h

o1 SO {0285 Bty TIBCATATEL 1 oK 5 D SEAGEH SRl I

f unnel andatraemdehperalore fang hwilshBlliFwrastevappraled $7 pkodsn(BMhdHDCHwI ce.

The organi

femoved. by P Fies SARWSCA M el il SR N HC AR IO B ) el Bn g
vacua. Thepiﬁ%@ﬁe%‘mm ¢arifidge andevsipowted in vacup. M@mmterdW$ m) and
purified by MR b e g%boh‘?%nd gh'ﬁleﬁ 5)9@?[5}@“%%89@&%&}5&90 rgesired

- product mere conbi ne evapor a ness in vacuo he residue
was then dfdlsetedeand PWC@FE@tnwn@qué@qumngﬁh)e lilpgompaunsi(@édI @g)-t o a 100

m roupg bg,yic@rpm tbga%mfeduced to dryness in vacuo to yield the
the title co %n% 5rﬂz AP| - ES) 428 I\/Hrll 1H NVR (400
MHz, CHLORGE G?O SHePRE -6 8ppre 3P m311528n, 4 H), 853 (¢ g623m |

g 22 2. 64 HjﬂsﬂeQ'ﬁg (n7441$ 3.78- @?85((FH 43)H.60 @, §45.6 Wiz, 6. Bsd g, L4,
Comy - - et RO FOGL Wy o 8 By & o1 oA (o g4 E B1e4s, J=24 Ho, 1)
(trifluoromethypphenyl]sul fonyl}pi perazine formc acid salt (1:1)

To a sol utjon of

(3R) - 31et RAMRIET 4- (tri f1 uor omet hyl ) phenyl ] sul f onyl } pi per azi ne

15( Descri p#4[51[{(3135)4 (8ChraopRerdHSumsmyI)-3 Aribt i ;ﬁ:ﬂeﬁahbny!/}%rbadglm

6- met hy1l- 3 |prlI neaboxyllc acid (35.6 ng, 0.2 mol ), HOBT. H20
(39.7 o, BY ‘PBTU (98 ng, 0.259 nmol) and DI PEA (0.136 nl,
0.778 mol ) and the reactnC M Xture was stirred at roomterrperature
for 1 h. The DMF was evapor |rbv cuo then oof DCM wer e added
and washed with saturated NaHe@3 §‘\o| tion

To a suspension of {28)-1-[{(4-chlorophenyl)sulfonyl]-2-methylpiperazine

20 hydrochloride (Description 4) (105 mg, 0.338 mmol), EDC (71.3 mg, 0.372 mmol),
HOBT.HO (56.9 mg, 0.372 mmol) and 6-(4-morpholinyl)-3-pyridinecarboxylic acid
(77 mg, 0.372 mmol) in DCM (5 m!} was added N-ethyl morpholine (0.080 mL, 0.710
mmol). The reaction was stirred for 18 h at ambient temperature. To the reaction
was added water (3ml} and the organic layer coilected via a hydrophobic frit. The

25  organic layer was reduced in volume to approximately 2mti then loaded onio a silica
SP4 chromatography cartridge. The cartridge was eluted with a gradient from 60%
ethyl acetate in iso-hexane to ethyl acetate then ethyl acetate. Fractions containing
the desired product were combined and reduced in vacuo fo yield the title compound
as a white solid (88 mg).

30 m/z (API-ES) 485 [M+H]"

Example 8
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20 dried on a phase separation cartridge and evaporated in vacua The
crude material was dissolved in MeCNNDVSO 1:1 and purified by MDAP to
give the t und (93 ng). nmz (API-ES) 428 [ MtH| 4

MHz, WL&@&@Q@% ppm 1.45 (d, J=6.9 Hz, 3 H) 2.37 (?%J,;E%jéﬁ"i@.gg,
2.9 Hz, 1 H 2.52 (dd, J=11.4, 2.4 Hz, 1 H 2.61 (s, 3 H 3.33 - 3.49

(m 1 H) 3(Z-1qMH-Chlotdptenybsulforiy)]-Bmahyl ﬂ(ame(m~31 H 4.00 - 4.90
d J=8.0, 2.2 Hz, 1 H 7.80 -7.91 (m 4

6o ay (dpyrjd"fy'écar@mﬂ]%erég le 20

H)

30( 2R) - 2- net hyl - 1- [ ( 2- net h¥! yridinyilcarbonyl)-4-0-
(trifIuororrethyl)phenylisul| pergzine formc acid salt (1:1) O
Il rThO SSNN 8 \-( OH /N To a0

(3R) - 3- net hyl - 1- 0- (trlfluoromathyb’épﬁen

(Description 12) (80 ng, 0.259 mmol)

2-met hyl- 3- pyridi necarboxylic acid (35.6 , 0.259 mmol ), HOBT. H20
( 9.7 mg, 0.259 mmol), 5 HBTU (98 ngy, 0. 9 mvol ) and DI PEA (0. 136

, 0.778 d t ' ' [ d
GRS L B N A T
i, 51 Ao e s s s v ) o o
ma!toeri al \/\E@B i @5% rff)d%g E’R/é@dag ?@ﬁg'%{jﬁ???ﬁ%@x V%ﬁﬁ@@dﬂ%i ve
the title u_amommummqma mi) was mtided MRthyvES)rpH@i8e [IVBS]] mi 1. NVRrGdDO
R/HZ 1 _CHLCREE? c{fc}n,sx&%%oétﬂggi(gcl 8rnzéifﬁ{b?e)nt %f%@t&ﬁzggthe%aééfg?)a %géw
2.51 -2. 66W€1h$]” (3miHind Be dyanic3ay®s cellected Vg g hBirgdobic3rite The wrgabicHhyer 3. 62
5. 01 - o riteites fdRgre d sty 2ypsh afogiono Gl bl 7)1
7.79 - 7 ggrgmﬁtogrqﬁjwy cgirglge( dhe gaﬁgwdge Mas eluteq) wittExthyhsicetaeithen a
(2S) - 2- Met gﬁéhle;ﬁ ﬁérﬁOW‘B"/«t‘%ﬁb?@n@t}%h&"ldﬂ'&“ Eﬁl@@ﬁ%ﬁﬁ%i in AtHyl. Fractions

20[ (trifluodroneth erazi ne )
contammg e deswed product were combme and reduced in vacuo to yield the title

| } pi perazi ne
) was added

compound as a white solid {65mg).

15  miz (API-ES) 394 [M+H]
H NMR (400 MHz, CHLOROFORM-d) & ppm 1.0 (br s, 3 H), 2.6 (s, 3 H), 3.2 (br s, 2
H), 3.7 {brs, 2 H), 4.0-4.8 (br m, 3 H), 7.2 (d, J=8.1 Hz, 1 H), 7.5 (m, 2 H), 7.6 (d,
J=2.2 Hz, 1 H), 7.7 (m, 2 H), 8.5 (d, J=1.5 Hz, 1 H)

20 Example 9
(2R)-2-Methyl-4-[(6-methyl-3-pyridinyl)carbonyl]-1-{[4~
(trifluoromethyl)phenyl]sulfonyl}piperazine formic acid salt

To a solution of 6-methyl-3-pyridinecarboxylic acid (47.7 mg, 0.348 mmo!) in DCM
25 (2.00 ml) was added HATU (132 mg, 0.348 mmol) and DIPEA (0.152 ml, 0.870
mmol) and the mixture stirred for 15 min before addition of (2R}-2-methyl-1-{[4-
(trifluoromethyl)phenyllsulfonyl}piperazine hydrochloride (Description 6) (100 mg,
0.290 mmol) in BMF (2 ml). The resultant mixture was stirred for 16 h at room
temperature then the reaction mixture was concentrated and the residue taken up in
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To a sol ution of

(2S)-2-nmet hyl -1-[ (6-net hyl - 3- pyri di nyl ) car bonyl | pi per azi ne

(Descripti 0O ng, 0.456 mmol) in DVF (10 m) 4-
[(trifl uor"gfr%\e2 i’Bf)"fZg] benzenesul fonyl chloride (143 ngwa'gcﬁgl?z%gn%%mn
Finally DI PEA 25(0.239 m, 1.368 nmol) was added and the reaction

m xt ur e wa®MSQ andeplriied bp MnAFe Mjperatiented frantio2Dwere cBotandmtedvasaauenoved

by evaporatjon - agj .di v i i
sol ution eé%&r)g%l{rge‘gng\h{' tﬁ Eéogg)?aﬂr ggj tﬁgﬁeeotﬁfsg C@ﬂw&ﬁ’gﬁ@%&n‘?@%%’@‘gr
was dried ovaARWESD428 iMtH]er ed and evaporated to dryness and the

resi due wa | fi >t el ' 0! ) s
50a uhi to gl (0B U oty phite PPt bE i 2B

CHL OROFORMVB dH), 57D pB0a (Mb1 HY ,3.3=61.8 (z,,6 13), A¥22d,158.0 Hz, IH)( B8 771k 2. 65
(s, 3 H 7 = : 7 dd,J=8.8, 0.8 Hz, 2 H) 7.71
(aa, 358, olfha! BPTES=B Y (8 ah. Bhs Tadd (Tt 0% 6% 0 B e e, 1
Exanpl e 22 (2S)-44{41(Difl

uor onret hypgfg LBRefy! }sul fonyl)-2-nethyl -11(6-nmethyl -3- pyri di

nyl ) car bony g. erazi ne Or O\ SNNO II\ 10To a solution of
(2S) - 2- net i?,Fj{ '21Mf-‘@WL'MZH?FWBL'WW@PMB}%}"@aﬁﬁbﬁ;ﬂ"}' pi per azi ne

(Descripti apfdsdont et gHeny s iRy IBetazidk fdMhid 404 gh was added 4-

[ (di fluorormet hyDoxy]benzenésul fonyl chloride (133 ng, 0.547 mmol).
Finally D PEA (0.239 m, 1.368 mol )ﬁwgs added and the reaction

m xture was stirred at room tenper/at w elf g Q h. Solvent was renoved
by evaporation, the residue\wa waﬁ 3 n 4 hyl acetate and the
sol ution washed with satura aqueous g‘ot The organic | ayer was
dried over My304, filtered d/evaporated fjo dryness and the residue
was purified by MDAP to yiel he title compgund (72 ng) as a white
powder. mz (API-ES) 426 [ MtHr. 1H NWR (400 MHz, CHLOROFORM d) 6
ppm 1. 43 ( do azaltign piz2-mgthy3-pyridinecarbogylic @pid (407 mg) 0348 0d) nDGY 6. 63
(t, JI=72. 23800 rhiy Whs badett HATU 3733 Ry 348 mib1) dnd BIPEA (0332 0.87¢)

mmol} and the mixture stirred for 15 minutes before addition of (2R)-2-methyl-1-{[4-

15 (trifftuoromethyl)phenyllsulfonyl}piperazine hydrochloride (Description 6) (100 mg,
0.290 mmol) in DMF (2 ml). The resultant mixture was stirred for 16 h at room
temperature then the reaction mixture was then concentrated and the residue taken
up in DMSO and purified by reverse phase MDAP. The collected fractions were
concentrated in vacuo giving the the title compound (80.7 mg) as a white solid.

20 miz (API-ES) 428 [M+H]"

'H NMR (400 MHz, DMSO-ds) rotameric mixture & ppm 0.79 - 1.10 (m, 3 H), 2.23 -
2.48 (m, 3 H), 2.80-2.86 (m, 1 H), 3.00 - 3.13 {m, 1 H), 3.19 - 3.33 (m, 1 H), 3.54 -
3.81(m, 2H),3.97-449(m,2 H), 7.26 - 7.43 {m, 1 H), 7.60 - 7.87 (m, 1 H), 7.93 -
8.12 (m, 4 H), 8.55 (id, J=5.1, 1.4 Hz, 1 H).

25
Example 11
(2S)-2-Methyl-4-[(6-methyl-3-pyridinyl)carbonyl]-1-{[4-
(trifluoromethyl)phenyl]sulfonyl}piperazine formic acid salt
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7.61 (dd, J=8.0, 2.3 Hz, 1 H 7.71 -7.79 (m 2 H 8.48 (d, J=1.8 Hz,
1 H) Exanple 23 14(6-Methyl-3-pyrid nyl)carbonyl]-4-(14-

25Rtr|flu xyl phenyl } sul f onyl) pi perazi ne 0 I I I\

To a gwgﬁ[}ﬁ{oﬂw%? 1-[ (6- et hyl - 3- pyri di nyl ) car bonyl %&Bg{zﬁ@ﬂﬁgﬁ
(may be prepared as described in Description 14) (100 ng, 0.487 mol)
in DM (10 m) was added 4- [(trifluaronethyl)oxy]benzenesulfonyl
chloride (152 ng, 0.585 mmol)Q Fi pa-l—-i\y | PEA=(0.255 m, 1.462 mol)
was added and the reaction m LL‘-:.@:roomtenperature
for 20 h. Solvent was renoved/by ésLa.pSor on the fesi due was

t he solu ii extracted with saturated

aqueous NaHCCO3. The organi er was dri Qver MSH, filtered and
evaporated to 5dryness and/t he resi due was f))urlfled by MDAP to yield
the title conmpound (42 ng) as a white powder. mz (API-ES) 430 [ MtH|
1H NMVR (4000 Wtdaiuti6hbiQROFSMt e)-1 4] 4|qnmmaroﬁi%tr(yaph&ynﬁulfanmlpesz&@ (m 8

5|) 87b25 ) Shwocqor\q?((g}e%pmri%_p@h&?ﬂ? 2%) 'HS"OQ !%E,QE ébkg@ M@s? , 69 ( dd,

Exanpl e 24HOBT.H,0 (41.3 mg, 0.270 mmo|) HBTU (102 mg, 0.270 mmol) and 6- methyl 3-

(2S)-1- £(6 dn %SRX %‘Iafédf(f ﬁ ?%bf]%n}@a @%nr?{lehrezwgse tm)é%?’ér% min

(trifludro pi per a
before addition of DIPEA {0.118 ml, 0.674 mmol} and the resultant solution stirred at

room temperature for 16 h. The mixture was then concentrated and the residue

di ssolved in ethyl acetate/an

partitioned between DCM (10 ml) and water (10 ml), the layers were separated using
a hydrophobic frit, the organic layers were then concentrated to dryness and the
10 crude material dissolved in DMSO and purified by MDAP giving the title compound
(100.2 mg) as a colourless oil which solidified on standing.
m/z (API-ES) 428 [M+H]"
*H NMR (400 MHz, CHLOROFORM-d) & ppm 1.04 (br. s., 3 H), 2.61 (s, 3 H), 2.85 -
3.41(m, 4 H), 3.62-3.84 (m, 1 H), 3.91 - 4.92 (m, 2 H), 7.25 (d, J=8.0 Hz, 1 H), 7.65
15 (dd, J=8.0, 2.1 Hz, 1 H), 7.80 (d, J=8.2 Hz, 2 H), 7.94 (d, J=8.2 Hz, 2 H), 8.52 (s, 1
H).

Example 12
(2S)-2-Methyl-4-[(2-methyl-3-pyridinyl)carbonyl}-1-{{4-
20  (trifluoromethyl)phenyl]sulfonyl}piperazine formic acid salt

-
-
-

O .‘ ﬁ‘@
N  N-§ CF,
\_/
N
\_/ LOH

To a solution of (25)-2-methyl-1-{[4-(friflucromethyl)phenyl]sulfonyl}piperazine
hydrochloride {Description 8) (160 mg, 0.270 mmol) in THF (& ml) was added
HOBT.H,0 (41.3 mg, 0.270 mmol}, HBTU (102 mg, 0.270 mmol) and 2-methyl-3-
25  pyridinecarboxylic acid (40.7 mg, 0.287 mmol). The mixture was stirred for 5 min
before addition of DIPEA (0.118 ml, 0.674 mmol) and the resultant solution stirred at
room temperature for 16 h. The mixture was then concentrated and the residue
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15 HATU (460 ng, 1.21 nmol) was added to a sol ution of

6- chl or o- 2- net hy1l- 3- pyridi necarboxylic acid (comercially avail abl e,
e.g. fromwoizetvmoro7®r nmay be prepared accoridi ng to knowar/pedhnaEs)r2
(173 ng, 1.01 nmmol) in DM (4 m) and the m xture was treated with

_ (4 nt) a f
i at  anbPeieed paBreap IR (108 3ad ueleny o B pg lversiers SepataleSusing
(trifluor omhydirybbl)qﬁnefﬂydaﬂcﬂub foryaycliptepetazemeaté@ydriresp aepeetidas

d bed t h

atirri ng wiSsTERE RIS Pafutied fy Hbarrsne B¢ 1P Srripe g el o'
partitionedwhéteslein DCM and sat aq. NaHCO3 solution (20 ml each). The
I h hed with 25 f her DCM
ayers Wrﬁ‘é%ﬁ?@gﬁ? ﬁ@‘ﬂ"}t e aqueous was washed wit urther

(2 x 200 m organic |l ayers were concentrated to | eave a
dark brown'HNiMR (@00 IMHzC SHLORARD RiVid) coiaradricontatuegdaph .88 Bi1otogae 3874,

the title Cahsaded 186 48y adfimpar Sl fho Mo AATEG] o, 0'°

462/ 464 [I\/HrJS]l @ar nsdﬂ-bp?ésk:) 326 Enahp)h,&.35H 7.60 (m, 1 H), 7.80 (d, J-83Hz 2
44{(3S) - 4- o, ) car bony11- 3- et hyl -

pi per azi ny § § %g‘i‘ E%yl%e%@ﬁ ﬁ)é HATU (425 ng, 1.12 mmol)
was adted to a soI ution of 6-chloro-2-nmethyl-3- 5pyridinecarboxylic
acid (cormg;(g,hei o4 available, e.g. fromAnichem or may be prepared
accoriding to known nethods) (160 ng, 0.93 mmol) in DMF (3 nl) and

t he mi xt ur &-1{#%)-2-Methyed-{I4-¢nfl mrrpmatidiphemylidulfopylyd -pirerayinylyearbonyl]-
m xture was. pinr{egglrbfog{tn@a 10 mn at anbient tenperature.

3-Met hy1-4-{[(3S)-3-nethyl-1- p| per azi nyl ] sul fonyl }benzonitrile (may

be prepared as described in tﬁ?on/‘l’l% ®(313 ng, 1.12 nmol) was
added as a solution in DVF ng Ytir was continued for ca.
1 hour. The reaction m xture was parfitio en DCM and sat aq.
NaHCO3 solution (20 mM each). The | ayers We %grat ed and the

aqueous was washed with further DCM (2 x 20 nTL JThe conbi ned organic
| ayers were dried (hydrophobic frit) and concentrat ed to |l eave a dark
brown um Teamsplutieratfi(39)-Synethvi-il dd-(THotnomwetityOrhreaplsuifolBiljpicagein€P4, 25S

d h
Tl e compDEgilion3) tobiing, 8 eam“’?ﬂaﬁﬁn“yf%\é@%?“@nﬁad%iﬁb%@?%g?ﬁ%t °
[ MtH (d pSat gm)) H Qm%mgﬁf) 324 mmol), 6-cyano-3-pyridinecarboxylic acid (48.0
20(2S) - 1- [ ff- f@t@ﬁﬁwﬁ %}Wz&:ﬂtﬂ%h%b@%lmﬁmmd‘%h Téackibinixture was

(trifluorongt %/ erazi ne
stirred for h at room temperature. The reaction mixture was reduced in vacuo. The

20  residue was dissolved in DCM (50 ml), transferred to a separating funnel and the
solution was washed with NaHCQj3 (5 ml), twice. The organic layer was dried with
magnesium sulphate which was removed by filtration and the filtrate evaporated to
dryness in vacuo. The residual oil was dissolved in 1:1 MeCN/DMSO (1.8 ml) and
purified by MDAP in two batches. The fractions containing the desired product were

25  combined and evaporated to dryness in vacuo to yield the the title compound (77
mg).

m/z (API-ES) 439 [M+H]", 480 [M+H+41]"

Example 14

30 (28)-2-Methyl-1-{[6-(methyloxy)-3-pyridinylicarbonyl}-4-{[4-
(trifluoromethyl)phenyi]sulfonyl}piperazine
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HATU (458 ng, 1.21 mmol) was added to a sol ution of

6- chl or o- 3- pyri di necarboxylic acid (supplied by Al drich) (174 ng,
1.10 mmol) 4 m) and the m xture was 25 treated

(0.437 m Wéq%@wﬁﬁ'&?) This m xture was stirred for ca. %AHE%{'W’(&?“”
anbi ent tenperature.

(3S)-3-Methyl -1-114-(trifluordme | ¥phenyl
be prepared as described in Dy ;
added and stirring was contirfued fofP 1.
partitioned between DCM and saturated aqueo HCO3 solution (20 m
each). The layers were separated and the aque Iayer was washed

Concent r at E10N Q50RO )RR P R P re

5chr omat og(CyshyptioBi2d { HigenGR432426:801) &y DVIF dfym)), wasladted ORIt HL,OLA9 ¥ (R, %0

oY et B8 bR SR S5 kg S RIS A Re Rl 3487 ©

10(25) -3- [ (48- Mg ol-324mmed)faptl L8P PA (0. 87 (hl, POIB onyl) dnd2heeddaiion mikfute
trifluor A I

: sI adggdo\t%%é gt%se)gﬁgffﬁn OPHQF‘&C?%Q?%&%?T Eﬁ&}e %I necar%oxyl Im(;ro )

aci d (suppbacd. Die Eeidue wep dggdlegtt infOGM _(E(Glrﬁm twgsfefre@tb aragpayating fldive!

15( |4) M) 288k HBoMiat WS wARAWRNSTLI BhPhiEe T8 digidhyer e Tried

t enper at ur with Q’@gyesg.lqvgylnyq’_fe whichavas removed by filtration and the filtrate evaporated

(trifluypr Ofﬁedr%gés)s mh@awblﬂw rtegewélbwa%@ébm i WMQ@NMI\%’@Wﬁ #fand
described in scri 8 i on 2 (35 . mrol ) was added

stirring wadified Ry MRARINTYP balches 11 Trgions s6rABINO S SenTed REsguc were

partiti onegbrimhaeaiy ddalvbrrsd 16 Ahywesd Rdaast etk INa tiERomRPoral (84 en (20
m each). The Ii)é%i ill}separ ated and the aqueous was vvashed W th
further DCWI’Z(@P ‘F’r‘%’\ﬁﬁ he conbi ned organic | ayers were

concent r at &NMR (4O WAz CHRORAHGIM-A9 BHpmPL4 s {d, §24.5 0B, DW) lebl oa1 (m,
chr omat ogr - 100%

Bi SP4, , 253 dge
byl 100 SRR e Pt srstri L vET b nadala 1%2@7%)3%%1 4
yel | ow guns.98%s, MH)4(@PJ4E§1m414ﬁ){1WHa6 Bxxamp 2’ dd J=8.6, 0.7 Hz, 1 H)

Et2r5|) f %ugﬁg@%ﬁp)’pﬁg%ﬁ%ﬁ%ﬁ%} ?%ed'h%% éléé 1rrl§) 1.21 mol)

was added to a solution of 5-brono-3 pyrldlnecarboxyllc acid
(supplied E Alldr,llch) (203 ng, 1.01 nmol) in DMV (4 m) and the
mixture was A PRS'@d with DI PEA (0.438 m, 2.51 mol). This mixture
was st2@r e(ﬂSD—QFMeiayl~1—q2rﬁmtr@tlo>aamiqbwrwnyrbaﬂmrm}m-{s{4-

(3S) - 3- Met yl i sul fonyl } pi perazi ne (my
be prepar e@ g@&é’%@?‘f‘@“&%ﬁ%@b?ﬁ%) (372 ng, 1.21 mmol) was
added and stirring was contif or C"l o TheOreaction m xture was
partitioned between DCM an8—sa ' ution (20 m each). The
| ayers were separated and the acfr S Wi th further DCM (2
x 20ml). The conbi ned organic |ayers 10 we oncentrated to | eave an
dark brown gum Purification by silica chronmat aphy (Bi otage 6P4,

255 cartri f’(??)solu%rp&'dg%)-%@ﬂy}?—{[4%9’9[1}(%’0%'%%\)\?!‘?6%2@5% \A/ﬁng}c}ﬁlpg?a%m xane

gave the title co
yel | ow f oafRespéniiod 2} €@0ing, VaiZdanmal) in QMPIS mE)was 9@t ad HOBNHHHO GBE’ mg,

| SOt OPES) 0.324 mmol), HBTU (123 mg, 0.324 mmol), 2-(methyloxy)-3-pyridinecarboxylic acid
(49.7 mg, 0.324 mmol} and DIPEA (0.170 mi, 0.973 mmol} and the reaction mixture
was stirred for 1 h at room temperature. The reaction mixture was reduced in vacto.

sul f onyl } pi perazi ne (nmay
308 ng, 1.0 mmol) was
he reaction m xture was

The residue was dissolved in DCM (50 ml), transferred to a separating funnel and the
solution was washed with NaHCO; (5 ml), twice. The organic layer was dried with

30 magnesium sulphate which was removed by filtration and the filtrate evaporated to
dryness in vacuo. The residual oil was dissolved in 1:1 MeCN/DMSO (1.8 ml) and
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15 Exanpl e 29

(2S)-1-[(2, 6-Di nmet hyl- 3-pyridi nyl)carbonyl] - 2-net hyl -44[ 4-(trifl uorom
ethyl) ph yl } pi per azi ne

202, 6- Di rree"?ﬁykﬁgb@?rll di necarboxylic acid (GSK1770624A, A(ET/EP 009/3390(168
nmg, 0.65 nmmol) and HATU (247 ng, 0.65 mmol) were suspended in DVF (2
m ) and DI pEiied by MRARYin two beizhesndhe fm@naddmaininghhtsdea'imd progiuvigere

stirred fo JANpECT S LG o
(35) - 3- I\/EtFI rﬁ‘gléq4 (tvra??Bue?r%mFﬁEPﬂ ylellﬁ ?18%@ T'&CSS’PQ%T%@S( may
be prepared‘gé\s described in Descripti on 2) (100 ng, 0.32 mml) was

added and gf3 (i 2g) ;%%ﬁ)l@mrnued for 3 h. The reaction m xture was
partiti oneg betvveen and sat ag NaHCO3 sol ution (10 m each). The

| ayers dwer df b'é’lli’a(ldfa@ &Hza pHILORE L Rolamerigabtierd dmrm 1 28 t1HS(MOBM ( 2
5m Th r e

)l;r own Z)I | . $h| S Was g’h.?’agg% %kﬁ?‘@@ c??(\ilg%{‘ﬁﬁﬂ-{ ﬁﬁ)e@g%&poﬁ%ﬁ
ng) as an 6S8And&3daN il d), FH%- Zﬁél(mES)*)«ﬁ@(FWﬂB Bz.Exidhpl e 30

4- MBS) - 4-{[ 6- (D met hyl am no) - 2- et hyl - 3- pyri di nyl ] car bony1} - 3- et hyl -

1- piperazinyl)sul fonyl] -3-nmethyl benzonitrile hydrochloride
104- ({ ( 3S) Ex¢pB'eAl or 0- 2- met hyl - 3- pyri di nyl ) car bonyl ] - 3- net hy1- 1- pi pe

razi nyig sut w,athyef Kst.ﬂéthgeglgwlhw)&aebémww prepared as descri bed

in ExaaneZ yei ghed into a m crowave vi al,
and suspenf¥ 2'?” %Mﬁ&)ﬁ'&? hPﬁpe"ﬁ’Pf"et hyl ami ne, 2Min net hanol
(0.7 M, 1.4 mol) was addedFan hecm e was heated in the

m crovvave to 100 C for 30ng 1 anal ysi s showed

15i nconpl ete reaction (-13% \_Ig ure was treated with
further dinethylamne, 2Min rret hanol (0.3 w/ nmmol ) and heated

wWith stirring in the mcrowave at 100 C for
anal ysi s indi cated >50% conver si on. The react' on m xture was
concentratedtog?vet e_crude nat yel | ow gum whi ch was

purified by° RSABIMOYPSk3-Methy-1-4lé- (Héﬂg%rowtwn@%vwﬁe@v'}a@e@zw our | ess
gum 20( 25 [mscriptioa 2§ ﬁlabﬂl:‘g'ﬁ)o 3&42nrhwir|] BT S@m[}ﬁﬁa@raldaéd H@BT%@S(@Q V‘iﬂgg in

TE (OB ol R HRLA R R A i S el B S

to give thegttha24 mtrod andipPBA . { AV m6 0regB naﬁolﬁarﬁbﬂweuédceGﬁSmWre dJaB5rﬂ z

(APl - ES) 4s4t|rreL1|¥|6Lr|1] tt1 a@égrmér%pg’r%ture. The reaction mixture was evaporated in vacuo.

The residue was dissolved in DCM (50 ml), transferred to a separating funnel and the

solution was washed with aqueous NaHCO; (5 ml), twice. The organic layer was

20 dried with magnesium sulphate which was removed by filtration and the filtrate
evaporated to dryness in vacuo. The residual oil was dissolved in 1:1 MeCN/DMSO
(1.8 ml) and purified by MDAP in two batches. The fractions containing the desired
product were combined and evaporated to dryness in vacuo to the title compound
(95 mgq).

25  m/z (API-ES) 428 [M+H]"
'H NMR {400 MHz, CHLOROFORM-d) 8 ppm 1.45 (d, J=6.9 Hz, 3 H), 2.34 (m, 1H),
2.37 (s, 3H), 2.561 (m, 1H), 3.2-5.0 (m, 5 H), 7.50 (s, 1 H), 7.84 (d, J = 8.4 Hz, 2H),
7.88 (d, J = 8.4 Hz, 2H), 8.35 (d, J=1.6 Hz, 1 H), 8.50 (d, J=1.6 Hz, 1 H).

30 Example 17

3-Methyl-4-({(3S)-3-methyl-4-[{6-methyl-3-pyridinyl)carbonyl]-1-
piperazinyl}sulfonyl)benzonitrile
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N, N, 6- Tri met hyl-54((23)-2-nethyl -4-{(4-(trifluoronethyl)phenyl]sulfon
y1}-1- piperazinyl)carbonyl]-2-pyridinam ne hydrochl ori de
(25)-1-[(6-Chl oro-2-nmet hyl- 3-pyridi nyl)carbonyl]-2-nethyl-4-([4-
(trifl uoro‘i‘f&zﬂwof’ﬂﬂﬁnyl ] sul f onyl } pi perazi ne (may be pré ?-E%Fﬂ’é\"é‘bgo”
described in Exanple 24) (65 ng, 0.14 nmmol) was weighed into a

m crowave vial, and suspended 5i+ isetpro ol 0.7 ntl).
D net hyl am ne, 2Min netha g_fng | ) was added, and the
m xture was stirred briefly to give %cl solution. This was heated

in the mcrowave to 120 C for 4h th stirmng/ reaction m xture
was concentrated to give the crude material as\ayell ow gum which
was purified by MDAP to give the free base of the\title conpound as a
colourless gum (47 ng). 10mz (API-ES) 471 [ MtH| NVR (400 MHz,

CHL OROFORMI d p sBlupipmofl3-@&thybd-{[635)3-mithyld -dferazi@y| 36 qrpiibebzéditrile2. 42 -

3. g - COEIPp 1 eyt Page oy e e S frgheblbgincdon  So! ™
H, 6.29 (8:293a81a)aad DIREAYO.070 mi 0403 ramel) B dz DME (B)ml) atreom 7. 89 (m
ah. eThe Eﬁ%ﬂﬁ%nd% isSRRLY BTN T g ( 0553 hin Mo i LRLRHM !

HCl M) & reconcentrate esult’ing colourl"ess gum
was tritur¥ellew spiutipn glirfpdrat reane feniperadidre ferg! lyi Gancemeation (1 woeoapsLnd

(37.6 ng) flow RONHNALHTifiE@bY DAH durifititon EhcérfichtibiViithe dELiNYR
(400MHz, 0-d6) 5 ppm 1,23 (br s, 3 H), 2.30 (br s, 3 H?' 2.33 -
2.46 (m Derlipnggaven geaf-f"@.@gf? (&) Flaspychromategrarhy (giligay Flagh 32S; linesr (m
obscur ed byragRhe-898) [ NHy iR MeOH] I L()@Ml))gavehhél}ige borRpound a8 alcleabfiim 1
I(_l)d ?zg& 5( %é f’@gﬁyg{) %géw%%g&@t% sofid c}n sl._t%hdir?g 1%5vagué (1Jn7§ér;5fo|r_% ’hogr. H, 8.06
25N, N- Di et fnyd (A64-8) BYLRBHEHRS) - 2- met hyl -44[ 4- (trifl
uor onret hyl ) 0 -1-_ i perazinyl)carbo -2-pyridi nam ne
hydr ochl or ||£gﬂ%b§%/ gé%‘é‘?éﬁé%@ﬁ&%@@?@&%b@ﬁsé%&% gbg%ﬁg (s, 3 H),
E t25_) ]; ll [ (62.6h I(Q:3q-|)22.rfzt(thyJ:|1?:aps.lr2i)+@hj, M) 2.80 pNYE]2.2-IEHAY H 30s4-
rifluoro syl i, P i, ne prepa as

descri bed 3-%5 %aﬂg‘%&%j” ?ﬁ@%%’ 1&)15-9%@1&72?%@?3%@& ‘ng('a’ 2 H),
gi cr ﬁwfﬁle v.eakd, /ang Hag poded(dal f»;si.s,caos Hg,ghlgj, 7(6’(]12.-th86 ()1; 21'-0??.9? (d,

i et hyl am ne . I was added and the clear solution
was heat ed‘g'l'eén% Bﬁ‘é‘?ﬁ%’g‘lgvé\/%ﬂt%ﬁ%fdﬂc for 5h wth stirring. LCVB
anal ysi s showed very poor conversion (-5 % . Further diethylam ne
(0.25 M, g, il ) was added, the vial was reseal ed and was heated
with stirring PS 'f40 Cin the nicrowave for 5 h, after which LCM5
anal ysi s stZ&mcMethyld-Hémethyli-opyridinyl)carbonyl]-4-{[4-

20 (trifluoromethyl)phenyl]sulfonyl}piperazine

F (l:l) O
O
F o —
\N YV

To a solution of (35)-3-methyl-1-{[4-(trifluoromethyl)phenyl]sulfonyl}piperazine
{Description 2) (100 mg, 0.324 mmol) in DMF (5 ml) was added HOBT.H;0 (49.7 mg,
0.324 mmol), HBTU (123 mg, 0.324 mmol), 4-methyl-3-pyridinecarboxylic acid (44.5
25  mg, 0.324 mmol) and DIPEA (0.170 ml, 0.973 mmol) and the reaction mixture was
stirred for 1 h at room temperature. The reaction mixture was reduced in vacuo. The

residue was dissolved in DCM (50 ml), transferred to a separating funnel and the

solution was washed with aqueous NaHCO; (5 mi), twice. The organic layer was

dried with dried magnesium sulphate which was removed by filtration and the filtrate
30  evaporated to dryness in vacuo. The residual oil was dissolved in 1:1 MeCN/DMSO
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10Further diethylamne (0.25 m, 2.39 mml) was added, the vial was
reseal ed and was heated with stirring to 140C in the m crowave for 15
h, giving . 0 nversi on by LCMS anal ysis. The reac}] ] it
was concen"?raéz{)@g"{?og?gi ve a dark gum (68ng). This was pu{rz‘lﬁ}q'lﬁ%@%%?%AP
to give the free base of the title conmpound as a col ourl ess gum (26
ng) . 15nm z ({ARI)-ES)pu4Bal N BIAP Thievoetdes alhefestich sseotairdd tha dFsiked
(0.5n) an : I - r . The
gahggtr e?gcg\‘n&nec%rrbe%\%?%)rat& togﬂ%ég%}] e"?ﬁﬁej'} Frﬁgﬁegéﬁa%gwa%gﬁ o

resul ting €SS gum was drate rie
gi ve t he t dissavesongdisthvtiethaoShw)) angl transteired itd @480 mbldudd boftom {ladkianES)

499 [ MFHUT e rfess to yield the the ti

41a3S) - 4-{ [ 6- ?gud(emrﬁgm%n% Cy%-onyé? ?]yt]e_ ?f Bt3'/e}r?0(:rl]i1pr?w? é%?rrg%)hyl} -3-nmethyl -1
- pi perazi AYZ PEIHESAYS IM3HInet hyl benzonitril e hydrochloride NCI O I
rTh 68 1y NMR (400 MHz, CHLOR - ic mi -

4- ({(36) - 4-] [ HIRYPI Mz, CHEORQFORM ) (rgtameric mxpre) O PPma- 281 k8% (-%0i per
azi nyl } sul Hadf0r2.68{metthig), Bddzai2 ril e (may be prepared as descri bed
in Exanpl e H{ 4%7 ,_._,J}rﬁn;Tj A | into a mcrowave vial,
and suspengg’?i% %sgg'r‘g%a%o?’ ( éﬁréﬁla)% h%?ﬁ@ amine (0.237 m, 2.26
mml ) was added and the m xture was heated in the 5m crowave to 140 C
for 151 Wekdmpleifori ng. LCMS anal ysi s showed -34% conversion. The
reaction was treated with further diethylamne (0.237 m, 2.26 mol),

and r et ur nER2ometI-tlErpathy kS pyridinglearbeayll-f44-18h. However, the
i crowave atifeRehdbylighenyild oy pRletfAnedrmikagegalt eaef i on tinme, and

LCMS anal ysi s showe itt £ addi t|8nal conversion. Further

di ethylamne (0.118 m, 1.7113 | )iwas added and 10t he reacti on was
agai n heated with stirriﬁn’gﬁ@e“ﬁﬁ" rowdvé at 14Q C for 16.5 h. LCMVB
anal ysi s now showed -65% donversi o®. . re { ontm xture was
concentrated to give the crude material &s k bPHwn gum (68nm).
This was purified by MDAP to give the free of the title conpound
as a pale brown gum (26 ng). 15 mz (API-ES) 470 [WM The materi al

waz di ssol vetd sb![mﬁc;:lj'ri'ﬁ _|§(3Q)—ﬁiﬁﬂ@thﬁ'ﬁqm(ﬁrﬂil@bﬁd]emyl)bhéi‘ﬁ/l]eﬁﬂf@ﬁ%l}p_lﬁ?az(r?- grrfl_) .

and reconcentrated. re in ss gum riturated w

et her, ?f heﬁiletﬂ;f?@@,“ 1122)@&%%[%@ W'ﬂ?'ﬁg' '@@%{)‘gﬁ‘ﬁd‘%@fﬁ%}%?%hy&%al e brown
e Lt A
1- pi per aﬁhﬁiP)@%F‘So%éﬁemﬁmpﬁ\dﬁ'é?ﬁ%&%wg@% ’ﬂ@&’% g'&ﬁﬁ%f%%ﬁon Y

mixture was stirred at room temperature for 1 h. The DMF was evaporated in vacuo

then 5 ml of DCM were added and washed with saturated NaHCQO; solution (5 ml),
20 dried on a phase separation cartridge and evaporated in vacuo. The crude material
was dissolved in MeCN/DMSO 1:1 and purified by MDAP to give the title compound
(93 mg}.
m/z (API-ES) 428 [M+H]"
"H NMR (400 MHz, CHLOROFORM-d) 8 ppm 1.45 (d, J=6.9 Hz, 3 H) 2.37 (td,
25  J=11.9,2.9 Hz, 1 H)2.52 (dd, J=11.4, 2.4 Hz, 1 H) 2.61 (s, 3 H) 3.33-3.49 (m, 1 H)
3.62 (d, J=11.8 Hz, 1 H) 3.75 - 3.87 (m, 1 H)4.00 - 4.90 (m, 2 H) 7.25 (s, 1 H) 7.65
(dd, =8.0,2.2 Hz, 1 H) 7.80 - 7.91 (m, 4 H) 8.47 (d, J=1.8 Hz, 1 H)

Example 20

30  (2R)-2-methyl-1-[{2-methyl-3-pyridinyl)carbonyl]-4-{[4-
(trifluoromethyl)phenyl]sulfonyl}piperazine formic acid salt (1:1)
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25(26) - 1-[ (6- Chl or 0- 2- et hy1- 3- pyri di nypcar bonyl ] - 2- et hyl - 4- {[ 4-
(trifluoronethyl)phenyl]sul fonyll pi perazine (my be prepared as

descri bed b sh@TRhe 24) (67 my, 0.15 mmol) was wei ghednébffinsons
m crowave vial, and dissolved in isopropanol (1.4 m). Morpholine

(0.253 m, 2. 90 mrol ) was added and the clear solution was heated in
the m crowave to 120 C for 4 t hj stA TN ngP® LCMsoanal ysi s 30showed
- 40% conver si on. Furthefw—nrf@ : : 1.11\5 mol ) was added
and the stirred reaction was freat et t .20 r 6 ® LCMB anal ysis

showed -79% conversion. The reaction m xtuye s concentrat ed to
give the crude material as a col ourl ess gum+87 Thi s was

purified byy Y40 tlérpoﬂBM%IrﬁZb%)ﬁ H8R- ﬂ%&oﬂet%&%é@%e gas a

col our| ess API - 513[{{ mat er| a vvas

i 5561 ved (PSRN d2BieRyma e rerselats BT K BONGS dpLemet8ne) - and
reconcentr é}rﬂﬁ‘:ecé?ﬂ@xym@%bidt(ww g0 288 ks, gw@m% (t39'Ttng§ 325 Mb

)
g':)lh:a(rj #Tiheﬂ?ié (&E@P @ggé [ﬂ@%ﬂ@'%’g i3 @5077% mmg?andat%e?ea%(t)ul)r?url ©ess
3bI\/Et lhiﬂ éllm%sé was Iﬁﬁxﬁ‘é'd/ét-rléél'b &ﬁﬁrw}e@rfﬂ ]TWWBMa@)ﬁ%ép&a&t@th&’érnW lca
rbon zin u nzon i]e C (ide
4- ({{35) 4"{%’@ %béﬁ"rﬂé{dﬁ% % ?fi/ %%4%8{?39%'13@2%%‘90  pi per
azi Eil }SIU| hggeﬁ oh%pmgh?%draﬂmdléwhdgé mc(émyjcgrbfedprndﬁw&do Thedesder i Ibed
in anpl e §. el o crowave Vi a

d BaRte R Beyst REMERR o Rt e PicBede SRS e,
§1:DI )Suifﬁggnadﬂmmmrﬁ%%masm xt:?g was %eat ed in the f’lcrowave to 120 C
for 12 h %9{1%?6%;%5%{) '?ﬁws anal ysi s indi cated >65% conversi on. The

reaction rated to give the crude material as a
20pal e yel 1rbwv@mag szngLwﬁmom&dbumameednibgturMBpmd Afi viedt ime 13 ee

asa taw Tl SRR AT L8 0L R R R il r el
with ether BaB. HGI3. C(ED(n'ﬁriﬂf)I) a8 - Beﬁ@dmér?rt),r&lﬁfeds 85 e, 1.8$1) 3.8H1gd.01 (m,
col OUrifssgg%Ay‘ﬁ H‘?bngé‘%‘}ﬁ bd hs%@’ﬁrd 5 HISM Ay 88 (m! PHE e 144 | €

conpound ( ol our I'ess so
(m, 1HJ, 7.79-7.93 (m, 4 H), 8.54 (d, J=3.5 Hz, 1 H).

Example 21
(2S)-2-Methyl-1-[(6-methy!-3-pyridinyl)carbonyl]-4-({4-
20 [{trifluoromethyljoxy]phenyl}sulfonyl)piperazine

*Oisu,\

To a solution of (2S)-2-methyl-1-[(6-methyl-3-pyridinyl)carbonyl]piperazine
(Description 13) (100 mg, 0.456 mmol} in DMF (10 ml) was added 4-
[(trifluoromethyl)oxy]benzenesulfonyl chloride (143 mg, 0.547 mmol). Finally DIPEA
25 {0.238 ml, 1.368 mmol) was added and the reaction mixture was stirred at room
temperature for 20 h. Solvent was removed by evaporation, the residue was
dissolved in ethyl acetate and the solution extracted with saturated aqueous
NaHCO;. The organic layer was dried over MgSQ, filtered and evaporated to
dryness and the residue was purified by MDAP to yield the title compound (32 mg) as
30  a white powder.
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mz (API-ES) 484 [ MtHr Exanpl e 36
N Et hyl - 6- met hyl - 5-R(26) - 2- et hyl -44[ 4-(tri fl uoronet hyl ) phenyl ] sul fon

1}-1- 30pi I car bonyl ] -2-pyridi nam ne hydrochl or i .
)(/2%5) -1-[( g*’@:ﬁ{'@é)h%y 3ret hy1- )3/» ]pyr i gynyl ) car bonyl i/ 2- met h%flfﬂﬁlfz{]f%)-"gmz

(trifluoronethyl)phenyl]sul fonyl}pi perazine (my be prepared as
descri bed e @EPaER) ¢4LW)+H]E7 ng, 0.15 nmol) was wei ghed into a

2. owt i e ha (08 b BPLYRDrrlel i 8RR, Yo B e 2asy sEhEH | on

was heat ed7 H)2185€s,8 zeyiowavcﬁ Je®0 HZ01 ) 730 (60 M8 B0 8HZ 2iHYG.71LEN/E

anal ysis s 0 e xtur reated with
further etgﬁ\@%%é ﬁbﬁ/% l}ﬁé?'ﬁa%éi'%@g] &M%ﬂ\zﬁﬁﬁ'b mmol ) and
returnetl to the mcrowave for 18h at 120 C with stirring. LCVS
anal ysi s SEQV%EI 0% conversion. The reaction 10m xture was treated
with furthere ﬁy amne, 2.0Min nethanol (1.5 mM, 3.0 mml), and
agai n heat &$)4+{4- hQlftuocusroaﬂwb)oiyjphdr&dh}satforiﬂpz-@]ekhylhl-E{ﬁ-’n’rathyi@- LCVB
now showed >65% The reaction m xture was
concentr at %ﬂg‘ﬁ%g‘;ﬁbg‘ﬁ@@%@?ﬁ e material as a yellow gum (76 ng). This
was purified by MDAP to give theeé)l:za se~of fthe title conpound as a
y N471

pal e yell ow gum (34 ng). 15nmG— H 1H NVR (400MHz,
DVSO- d6) 8 ppm 1.10 (t, J:?—ﬁz,

3 H, 2.28- 2.38 (m 1 H, .46-253( :
Hz, 2H) 3.10 - 3.76 (m obscured by water, 3 H)N-" 8 - 4.3 (v br, 1
H, 45- 50 (v br, 622(d J85Hz 6.65 (t, J=6 Hz,

by [ g el r%ﬁ%— b1 dedn ﬁﬁﬁpefﬂ%n?'@amﬁ%%%%itéﬁ o

et hereal HDes(ptidndlB) @68 moe 6366 embal pircdMF Thembessladded4pal e yel | ow

055 oy ol QNI f RS Caale, 904 i Sh ol LiBFRS7°
N, 6- Di met h{dh238- WBﬁS&mmmswd{?Q 4nd thei redalion ordurteyyrsadirmgd psebfrony 1} - 1
(25 75 Tt A R DR S e
(trifl row'éwmﬂd)lrpﬁ@wﬁcp e splupen weshee witheptursieg aeysare HabE0s.
described ¥Ry éﬁﬁﬁ\‘@\a?e?\ﬁﬂs &R VR Masé4 fﬁi@?éhkn%%z%?étg@%ddryﬁgsg afd e

m crowave vi al , treated 5wt ' am ne l'ar in"THF (1 ,
3. 00 mmol )reS'T’H%W@PQHﬁ*f'e@deY‘@‘BP tQ/\)élgldﬁfé?d t@cpomovmfb(w@s)w'ﬁe@%@er C
for 24h wi g @iPI-ESH 826 [M«ElYS anal ysis showed only -16 % conversi on.

The m xture was treated with further ne ne, 2molar in THE (0.75
T 1 50 T NPT M RS PR O ORI G8 (IS BT &) 248 .50 &

stirrigg. #%6@@@'%)@%[10&@@ zﬂﬁ%mm(rdw% HIhﬁH);fQSL 7383 (m, 2H)
10m xture was concen crude residue
was di ssol véawwn%?*?a%mw%m)? 791(m §F§§r4§t F’o%ﬂv%*s&ﬂr'é)at ed with
further nethylamne, 2molar in THF (1.5 m, 3.00 nmml) and returned
to the mc ovvave for 24h at 150 Cwth stlrrlng LCMS anal ysi s now
showed con%¥¥?@e@§nver3| on to product. The reaction mxture was

concent r at e{(6tMetbyVBpyridingl)citbonf]-¢(f4al as a yel |l ow gum (77 ng).

15Thi Sﬁ'vas[(f?#lruoromgthypfoxw?ﬁwpergyl_is%[}ogﬂpslgésr%%rqz to give the free base of

+-O+0O

(m 3 H, 2.10 (s,
.21 (quint, J=6.5

N

o_m:o

7\

=

To a solution of 1-[(6-methyl-3-pyridinyl)carbonyl]piperazine (may be prepared as
described in Description 14) (100 mg, 0.487 mmol) in DMF (10 ml) was added 4-
[(trifluoromethyl)oxy]benzenesulfonyl chloride (152 mg, 0.585 mmol). Finally DIPEA
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conpound as a colourless gum (49 ng). mz (API-ES) 457 11VI+H 1H NWR
(400MHz, DMBO-d6) 6 ppm1.17- 1.25 (m 3 H), 2.12 (s, 3 H), 2.28 -
2.37 (m Iwbotodetds- 2.53 (m 1 H obscured by DVSO), ﬁcﬂ_ﬁpﬁ,@)mg(ﬁgﬁ
Hz3H)308-20345(m1H),345-355(m1|—|) 3.56 5 (m
1 H, 3.9 - 1H),622(d,J85
Hz, 1 H) @%ﬁzsml 646%%9' \f@%ddeqfaméﬂtedeaqmenyxtu@wafqilyred?t 9T d, J=8
|(‘|(Z) 5ml) : ; re(t?'e Jdr‘ﬁ%ﬂa%olvﬁnﬂ'ﬁas remoVEEbY BRI bia@gn W@ére@!dﬁé?.‘agfdd' nT-fIl-HE
and. treat.e e and reconcentrate e
osul ) ng HsPOEY BEEvARHARET FecalIPea RoEn e Ralro haR e Red o
i?%‘ \[/ﬁ/& t herHtéXD@. Itbérpa@l 3gm[d ldyéPwagdricisover Mabouriitess ad@kishorated to APl - ES)
a . - . .
3+ et hyi - 49PPESS TR ESiyP 1ap pyTRg BYYOAP i e e fopeund (PR ca
rbonyl}- BQ_Whﬂéa pewderi nyGsul f onyl ] benzonitrile
4- ({(3S)- 4 t hyl - 3- pyri di nyl ) carbony11- 3- net hyl - 1- pi per
@‘f?%%@%ﬁﬂ;}ﬁ - py! !

azi nyl } sul benzonitrile (may be prepared as descri bed
in Exanpl e1}25~I)MF€ R0z, CHIORDBD RMVE D pret 288 s, i3rH)@2.91 4. ¢0 Owca/ie) T8l

5 00 mrot ) e BT oz P bt o 1ih0Eb diec Hi?'?%h i th

stirrih@. EﬁWﬁnaﬁhﬂ)ﬁﬂwd skkowddr, driH)y - 13% conversion. The reaction
m'xture was treated with further nmethylamne, 2 nolar in THF (0.75

, 1.50 ngoﬂ)_l% heated to 150 C in the mcrowave for 24h., then
Ieft to st PYfr<e days at anbient tenperature. LCMS anal ysis showed
- 52 % conv@S3iid(h-Chlveo-Lanethylcdrpifdinycarbomalb2- awethy-{{&t ed under argon

[how e SegiRasRA IR AGR Bk 0, 7o 11 has i eatod

vial was seal ed and the reaction was heated in thefm crowave with
stirring at 150C for 24 h. LCVS anal ysis showe 0% conversion. The
reaction m xture was concentrated under arg to give the crude
material as a yellow gum A5 870g). Tdhis was pukifi/ed by MDAP (H gh pH
systen) to give a colourlegs 4 ) er, LCMS anal ysis
showed t he presence of an A npt rixgl was again purified
by MDAP (Hi gh pH system ®xtended rUh) to §ive % colourl ess gum (17
ng). DUring conversion to the hydrochloride salt, this conpound

proved slightbyssensi t.ove ' Jﬂﬁéﬁ%ﬂi an
inpurity. The )rgnteriéal Wag{o‘l'-) \g&aﬂgﬁﬁ%p%%@:ogé@gﬁk/ﬁb%% (Hi gﬁ pH

system  exP¥iinegarponyic aed @ff%n%m@w ekl @Jr@m Amshemwagay be
r e- di ssol ve@phdesdiamglte kﬁdvﬁﬁrh@ﬁo%)t(lﬂ?mbef oaﬁﬁ]dl)eﬁgwmatfﬁl%r&ﬂthbo
give the title co oun%&%@%ﬁg %urle solid. mz (APl-ES)
428 [ MeH TRYRYEE 66‘3 )P 3“’BB This mixtyre yias stigredfor)
(2d30 (&) 3eddp mu25t ambignttedpardtucan (38)-BiMet@d8g[4 2.93 (m 1 H) , 2.91

, J=5 Hz .63 -
3.75 (m 1“'5—33 Wd?“‘%“prﬂe‘Wﬁ%‘ﬁfOBff'm‘%"%% W”aégje p"ipaf%d% e%@ﬁt%d’ N4 9 - 5.2
(v br, 1 Hpesdsipldh 2)d37 Um8, B2Hmmadl) wis theh 2dHefchnd $HBind wielg codtinklpd fo? 62 -
7.66 (m Zorw hou?.‘ ‘?I@e ﬁe‘gctid}l:rﬁixm?e w&s Egrtitioned between DCM and sat ag. NaHCO;

solution (20 ml each). The layers were separated and the aqueous was washed with

25 further DCM (2 x 20 ml). The combined organic layers were concentrated to leave a
dark brown gum. Purification by silica chromatography (Biotage SP4, 25S cartridge),
eluting with 12-100 % ethyl acetate in isohexane, gave the title compound (456 mg)
as a pale yellow gum.

m/z (API-ES) 462/464 [M+H]" (Cl isctopes)

30

Example 25
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30 Exanple 39

(2S)-14[ 6-(1- Azetidi nyl)-2-nethyl -3-pyridinyl]carbonyl}-2-nethyl 4-{[4
- (trifluarqQmeth henyl ] sul f onyl } pi perazi ne hydrochl ori de )
(25)-1-[( GW%%MI @¥‘§B§_ met hy1- 3-pyrid inyl)carbony11- 2- nethi/EE209159012
5(trifluoronethyl)phenyl]sul fonyl}pi perazine (may be prepared as
descri bed s8R b € hido-A-BRtiyl3-fritithymdalhonyR 3-hempsderred into a

m crowave vjal as. a ohﬂigon Eﬂbigﬁ%pr_o_ anol (1.4 m). Azetidine
(0.163 m,p?eﬁaf"?ﬁ%l"'ﬁo S RRIBHPEREPNRE | ear sol ution was heated in
the mcrowave to 120 C for 18h with stirring. LCVS ginal ysis showed
>80% conversion. The reaction m xture was conceptrated to give the
crude 1lOmaterial as a col ourl ess gum (-200ng). /hiS\was purified by
MDAP to give the free base of the title conpoung_as a brown gum (45
ng). mz (API-ES) 483 [IVI+H]| NVR (400 WHz, OROFORM d) 8 ppm
1.28 - 1.43 (m 3 H), 2.8Z= : - 3.52 (m 1H),
3.54 - 3.68 (m 1 H), 3.69 - 3 my ~«3.9% 4.1 (v br, 1 15H),
4.04 (t, J=7 Hz, 4 H, 4.2 -5.2 (Wbr, 1 HH\NG6.05 (d, J=8.5 Hz, 1 H),
7.14 (br, 1 , 7.80 - 7.90 (m 4 H). The material was dissolved in
THE (0. 5myAZHA4%% BE: ba2 mnah wam added tae epletionpf Behipres-raaiay!-3-
reconceqntr gyr@ﬂmecéfﬁhexwie%uilﬂt(¢dmpaérawa\&mablé\{a§3.tﬂrom Hhigtepsl o\r‘\’n"FaP_b%t her,

then dried, to give the the titl qnpound (46 as a solid. 20mz
(AP - £5) aBEPORH POk ReomymatoR 50 o488 alAp DpfF Gim) e e

nyll g - 2|— ][ret h}l)'éd]turg arapyrﬁated It\)mitmdiﬂ’ﬁﬁl(@%w&:}, E%Sﬂﬁhbl?ﬂ Thid mi>§ttF\):l_b f@grsﬁired for

nyl ) sul f onyl ],-.3-.ne . benzonitri r oride - i

A (1(39) - 47 (8RR PLrBos Ry M RUMSTGEEBORIVI T3 et hy1- 1- i per
azi g;} s:JLblpwmhyl]sﬁﬁmrm}bgrizbemm@(méybd mﬁg?my abdgsrﬁrieeﬁgrn@bcsragp\;gszd g/ : gled
in . ]

and su%en@égﬁéqﬁgﬁr%@g%%?%%%?@Et'oﬁirgpﬁ%i (%énlf@dzvgl]gu}g‘vyas& 01
mol ) was eahtisdediodca. Hehaur.xThe reastas rivetateesas partitveed betoeen@C ol €20 C
for 18h w j Ak : i >809 ISl

Feact i on ekt EHSCaioh MR AABLYSIS NYEhe SRR E Mool s

col our | essweshed(vwthIwitf)er DEM € xvad mpuThe iceribibgd MaPictayers weretdhed f r ee

base of th i  CO e 0 - ES
454 [ MrHr @5%&%&@%8%%@%33% H%‘%ﬁ?é&*‘q’g&%‘ ﬁﬁ%ﬂ'ﬁgy'ﬂ@@z%ﬂc% )
. 2. %0 - crgomsiograph (iytago S84 ZGASIISER). FUnosvi12- 100 etiy] spiate i 72
(m 4 H, olfkane %296 tHeMtle Lofbourt &8 palé)’m%%n{fﬂémj{sﬂmﬂf’- 50 - 3.61 (m
1 H, 3.62 - 3.75 Sr’r}’ 1 I_Pj}/' 4.05 (t, J=7.5 Hz, 4 H, 4.2 -5.2 (v br,
1 H), 6.07M(ZAPTES) 43335 MHH] (Cpistppes) J=8 Hz, 1 H), 7.60 - 7.65 (m
2 H, 7.96 (d, J=8.5 Hz, 1 H).
Example 26
20  (28)-1-[(6-Chloro-3-pyridinyl)carbonyl]-2-methyi-4-{[4-
(trifluoromethyl)phenyl]sulfonyl}piperazine

HATU (458 mg, 1.21 mmol) was added to a solution of 6-chloro-3-pyridinecarboxylic
acid (supplied by Aldrich) (174 mg, 1.10 mmol) in DMF (4 ml) and the mixture was
25  treated with DIPEA (0.437 ml, 2.50 mmol). This mixture was stirred for ca. 10 min at
ambient temperature. (35)-3-Methyl-1-{[4-(trifluoromethyl)phenyl]sulfonyl}piperazine
{may be prepared as described in Description 2) (308 mg, 1.0 mmol) was added and
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15The material was dissolved in THF (0.5nl) and treated with 4M HCl
in dioxan (0.2ml) and reconcentrated. The resulting col ourl ess gum
was tritur ether, then dried, to give the the {i Qund
(29 ng) asﬁg%@gﬂg{ﬁ? ess solid. mz (API-ES) 454 [ MHr z%é@%ﬂ@ﬂ?"gp"ﬁ
N, N-D

met hyl - 5- I\/Efﬁbmg?wasawryihuebfbﬁﬂ%m I Td reactmaehikile) wiepyrtijonud betmedd DLM

E)Izg?r iZI[ ? )él %ﬁf ?rg %y%?'%y%ﬂ@%%%l k%/Od IEP%[’uﬁy"’hejagﬁriwere separated

95(tri f | uoamhibelayglidqisdayer vas ivbsrad v}um fpena DG (7 xBY ntb)e Tbeepabzdd as

descri bed
m cr onwave 9{&3{%% s%grg)car((i%ﬁtr{ﬁgg tor igé‘ge QPRHS; %SW ﬁ%F r ea@ 3'0\?\,1 th
di et hyd anchfema@g'raphy @olhamSP4(ZﬁS7®rm1:Ige lelGtngrimithl 1)2-100n°é effiyk acetae s

heated in fﬂﬁg, g. LCVS anal ysis
showed cl eg%ﬁc@ngé@é@%ﬁm% o n@#ﬁ%m%%}%‘bél@ %@H ulnpm xture was
30concent r BXZEhR-&SY # 4G4 Shig 1] u@élsﬁ@%&?l al as a pale yellow gun solid.
This was purified by MDAP (H gh pH systen) to give the free base of
the title conpound as a colourless gum (61 ng). mz (API-ES) 457

[ MtH] The FB¥aBPIA7 was di ssolved in THF (0.5ml) and treated with

et her eq H@S)-@CI(émbr&m%éﬁﬁcﬁﬁﬁﬂﬂh{rl?&a@l@onyﬁl@n{eﬂwmtﬂhﬂg col ourl ess

gum was triturated h then dried, to give the title conpound
(73 ng) as(taf"d%'i°51?F'P!€B’§‘e§¥5'ﬂ§LHf°"H}E'P(*WIMES) 457 [MrH Exanpl e 42

104-{5-(((2S)-2-Methyl -4{[4-(trifluoronethyl)phenyl
pi per azi nyl ) carbonyl1-2-pyri di nyl } nor phol i ne hy
(2S)-1-[(6-Chloro-3-pyridinyl)carbonyl]-2-rnet
(trifluoromethyl)phenyl] suI fonyl }p| per azine ( _be/prepared as

m crowave vi al, suspendeayi ) and treated with
s heated in the

nmor phol i ne (0.261 m, 2.9 \ THe mxtuyfe
mcrowave to 120 C for 18h with sti@ing. D al ysis showed cl ean

conversion to product. The reaction m xture*was concentrated to give

the crude pRtgr s mst, %&?Aowésea%%e@wa samto% dﬁ’@sﬂu%rct—?n'e -3y NDAP

(H gh pH syster’r) to gl ve free base of | e cofrpound as a

col ourl essplﬁl?meeﬁgo’%iy aCiﬁi(SéJPPl&lﬂ! b@?“M@CPWI@ 150 m9= 0.97 mmol) in DMF
15 {4 ml) and the mixture was treated with DIPEA (0.422 ml, 2.42 mmol). This mixture

was stirred for ca. 10 min at ambient temperature. (38)-3-Methyl-1-{[4-
{trifluoromethyl)phenyl]sulfonyl}piperazine (may be prepared as described in
Description 2} {358 mg, 1.16 mmol) was added and stirring was continued for 1.25 h.
The reaction mixture was partitioned between DCM and saturated aqueous NaHCO»

20 solution (20 ml each). The layers were separated and the agueous was washed with
further DCM (2 x 20 mi). The combined organic layers were concentrated to leave a
dark brown gum. Purification by silica chromatography (Biotage SP4, 2563 carlridge),
eluting with 12-100 % ethyl acetate in hexanes, gave the title compound (432 mg) as
a yellow gum.

25  m/z (API-ES) 446 [M+H]"

Example 28

(28)-1-[(5-Bromo-3-pyridinyl)carbonyl]-2-methyl-4-{[4-
(trifluoromethyl)phenyllsulfonyl}piperazine
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The material was dissolved in THF (0.5ml) and treated with ethereal
FICl (0.5nl) and reconcentrated. The resulting colourl ess gum was

triturate i r, then dried, to give the title co 7 )
as a col o&?’&é"é@l@%ﬁ?d. 25 mz (API-ES) 499 [MtH Exanpl g&?{gpz%"”(’“’z‘"gg
N-Et hyl - 5- R(25) - 2- net hyl - 44[ 4- (trifluoronet hyl ) phenyl ] sul fony1}-1-

pi perazi nyl ) carbonyl]-2-pyridi nam ne hydrochl e HGO rTh FF O \\
0 (23)-1-[(6- Chloro3pyrldlnyl)carbonyl] 2- r{[ 4-
(trifluoronethyl)phenyl)swy fano pl(ﬁ /azjwr\le ( be prepared as
described in Exanple 26) \{67 s weighed into a

m crowave vial, and treated \ yneN2. OMin met hanol
(1.5mL, 3.0 mmwl). The dlear so ut|C0n vvas heaPed in the nicrowave to
120C for 18h with stirring. LCMS anal ysis ‘showed conpl ete conversi on.
The reacti HﬂTU‘(X$81ﬁ1$h%@$nﬁ%‘)Q@J§éo%8%éQolgﬁdh%f%ttﬁor%%d@rﬂﬁ&%b i@s a

yel | ow gum (76 S Ive free base of

the title eeiﬂﬁmﬁ%ﬁda@ Aldrich) G98Ines - f&uﬁﬁnew A 4mﬁnﬁtlmnp>dtrzsyva457

E 'c\imH!J épé MAted 440 MHzEA M, 2)51 5nrﬁ(§]§n Thislhixtdre wis tied13r ca3 1U)m|r(1 &t 24
G NS N LT o R N S C
bySV\/SgeE &néﬁ be gregdre(ds déschBedl'lm Déschbtlon@) @ 2(rfly, 19218 wad abiied 3. 89
15(t, i g&d g&m_% wasic%m&g?{ gk% ng i’gz'ictloi\ rpétgl’reiwgszlp%_%t’lon\?dgeiy@enz H,

8.01 (d J@Q:M—tznd dat by, NGOG, s{aﬂJtlod:e:a) titeach). Hhhe 13ees weteeddpatatabsnd the

reconcent r AUk ¥R8 vl Py HhEtCH kbl PR E it oMb

et her, 14 hewemraoedentltaﬁﬁctjomvelae darktbrewngmpound (56 ng) as a cream

lid. 20 1.19
(t, 9=7 5 Flrncalte o/ glog hiophiibordy el gt Y08 oo A, kR Ty
2.56 (dd, 320 %oethyd asette,in @om;xans, @ye thegitig@owpursh@8 med aby yabaver , 5

, 3. 75 1 6.96 (d, J =8. 5
::?21 9&11%?(\% Qéoan‘peé‘pelloﬁfgé?nwhénégec(lﬁ V?Etbog (|r'n|) 3 H, 3(3.06 (d
J=8 Hz > Wz (A ’f-5§4%2/69/4 W*HII\LBFZB&H)PGS)ExarrpI e 44
Met hyl 153028) 2-met hyl -44[4-(trifluoronethyl)phenyljsul fonyl}-1-

pi per azi ny| z(acr%l%oréyl] 2- pyri di nam ne hydrochl ori de

(28)-1-[(2,6-Dimethyl-3-pyridinyl)carbonyl}-2-methyl-4-{[4-(trifluoromethyl)
phenyl]sulfonyl}piperazine

~Nz
/

F F :
F
20 2,6-Dimethyl-3-pyridinecarboxylic acid (GSK1770624A, Atlantic) (98 mg, 0.65 mmol)

and HATU (247 mg, 0.65 mmol) were suspended in DMF (2 mi) and DIPEA (0.170
mi, 0.97 mmol) was added. This mixture was stirred for 40 min at ambient

~=N

O—=n—C

temperature. (35)-3-Methyl-1-{[4-(trifluoromethyl)phenylisulfonyl}piperazine {may be
prepared as described in Description 2) (100 mg, 0.32 mmol) was added and stirring

25  continued for 3 h. The reaction mixture was partitioned between DCM and sat aq.
NaHCQO; solution (10 ml each). The layers were separated and the aqueous was
washed with further DCM (2 x 5 ml). The combined organic layers were
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2S)-1-[(6-Chl oro-3-pyridinyl)carbonyl]-2-nmethyl-4-{[ 4-
(trifluoronethyl)phenyl]sul fonyll pi perazine (my be prepared as

descri bed | 26) (67 ng, 0.15 mml) was weighed_jnto a
m cr owave ‘&Eﬁﬁé%gﬁgft reated 5w th nethyl am ne, 2nvol ar iﬁéﬂpﬁzo?%:’%ﬁ% ,
3.00 mmol ). The clear solution was heated in the mcrowave to 120 C

for 12h w tdncshtrated tdealeGMFoanally This wab @uetbd-tiMEAR anyies Heaile The

m xt ure was treat?% Ejh further thyI amne, 2nolar tn THF (0.75 m,
1.50 ol ) SHRRPUPE {7 Hghas " ?fﬁager'ﬁ* pwave for 16h at 120C with
stirring. CMBPAES)$42 pidHibwed >71 % conversion. The reaction m xture
was concentrated to give 10 the crude material as a yellow gum
(73mg). This was purified by MDAP (H gh pH system to give the free
base of5 t hExamplegdOconpound as a col ourless gum (35 ng). mz (API -ES)

443 [ M+Hr (qu )

, 2.34 (%Etd% igé?@ ’%ﬁﬁ&'a %g Hgdﬂg’mﬁbééy'g%%gtﬁ?' 3 94
(d J= 6, |lppyaz"3rl)$glf(>md]~3m enzomstnmhydroﬂ)lon@e 59 (d, J=12 Hz, 1
H, 3.78 (br d, J=12 Hz, 4.11 421(m1IQ 4.53 464(m1
H),4.80-4.88(mN-H) 636(d J=8.5 Hz, n—L 48 (dd, J=8.5, 2
Hz, 1 H, 7.80 - 7.89 (m 4 H), 8.10H(Cd J2I—E H) . The
mat eri al was dissolved in THF (0. 5nl) 4nd tre with ethereal HC
(0.5mLl) and reconcentrated. The resul ti ng €O
triturated with ether, then dyi

ng) as an off-white SO|I =
(2S)-1-{(6-(1-Azetidinyl)-3- yIh- 2-nmet hyl -4-{(4-
25(tr|fluoronethypphenyl|sulfonyl plpera2|we hydr ochl ori de 78
(2S)-1-[(6-Cnhl oro-3-pyridinyl)carbonyl]-2-nethyl-4-{][4-
(trifluoromethyl)phenyl]sulfonyl}piperazine (may be prepared as

descri pged i (f—B‘)aﬁ[@é @h%ﬁa ZMMmygdlﬁﬁfhamﬁﬁw ?Whﬂ Flf}ﬂgr&rlrfﬁgulfoﬂyt?- a

m crowave vi al "as sol ution in I'sopropana

(0.208 n 3@%'%@0“"%@8&&8@@ %%@Séir”@&rm%wa %M%@g Weﬁit ed in

t he m cr ongmpl tv@smgr@dflﬂb ambrowaw\nét bhd bipendddNBisdpRIpYasI$1 Finowed
corrpl ete ¢ ver 1 On. -Ré EC'[I m xture was concentrated to &I ve
g '”C’B?t

t he crude %ﬂ"”% ! Ewg!;uw PoEIEs. 2ddRd andile Iisture e by
VDAP (Hl ghhéb‘l'écﬁmsh@ﬁﬂcrémvglweow heidr Beminbaigestiedngt NEMS bhBysiosneoend as

I APl 469 101H 400 MHz,
O ROEORVP G oo b (6 Sopgrsiony, Thesmpyre ﬂé{e@?a W%i 3 by
H) , 2. 39 -ditheB@lapmine, 2MHh m@Bha30I (K36 m) 8 ¥2ndol) 3ndHeatdd With st3r|35§m-thé3 62
E m i . cgg/uavg aég&z ((Er!’or %h.::%fser @h%ﬁ LECRS E}]]nzaé/s% iili@?atéd %%}(?% éorzllvgers(l%
J=8, 2 Hz THe idpgtion, migture Waddonceamiratedo, gin& the clude mitidHas a Yelldw gl The

materi al V\@rﬁrﬁgb\/ﬁg gliRd BerB_ME td é)vesmé)fre%rbgsé bERL ﬁ%dm:’cq% £ Ssd Hum

di oxan (0
20 (25 mq).

m/z (API-ES) 442 [M+H]"
The material was dissolved in THF (0.5ml), treated with ethereal HCI (0.5ml) and
reconcentrated. The resulting colourless gum was triturated with ether, then dried, to

H 4 Exanpl e 45

give the the title compound (17.6 mg) as a colourless solid
25  miz (API-ES) 442 [M+H]"

Example 31

N,N,6-Trimethyl-5-[((2S)-2-methyl-4-{[4-{trifluoromethyl)phenyl]sulfonyl}-1-
piperazinyl)carbonyl]-2-pyridinamine hydrochloride
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and reconcentrated. The resulting colourless gumwas triturated with
ether, then dried, to give the title conpound (79 ng) as a col ourl ess

solid. m A 469 [MtH]t 1H NWR (400 MHz, CHL d ppm
1. 42 (d, a"é E ﬂg%)% 2.38 (td, J=12, 20 3 Hz, H)‘%%‘Z%”?“”%&
(m 3 H, 338-350(m1|—|),3.57-3.67(m1H),368-3.87(m
5H, 3.92 - 4.06 (br, 1 H, 4.4-4.6 (obscured by\H20 1H), 6.48 (d,
J=8.5 Hz, 1 H, 7.76 (dd, J=8, 2 Hz, 1 H), 7.82 - }\{-91 (m 4 H, 7.97
(d, J=2 Hz, 1 H). Exanple 46

25N, N, 4- Tri met hy1- 5- M2S) - 2- net hyl - 4.F4- (trif1 ypr
y1l1-1- piperazinyl)carbonyl]-2-pyridinamn dro
(25)-1-[(6-Fl uoro-4-nethyA- 3w i dichyl bony -met hyl-4- ([ 4-
(trifluoromethyl)phenylly il peffazin y be prepared as
descri bed in 30Exanpl e ) /g, |0. 1 1) s weighed into a

m crowave vial, and disSol ved™in iGopropanol PO 7 m). The

di net hyl am ne, 2Min nethanol (0.7 m, 1.40 mmol) was added, and the

i xture vagdhagiedhibrd- il %Wcafaoaja]oz frolia s, wi th stirring.

LCVS anal ysi s s | ean"conversion to e reaction
mi xt ur e wa§ritemesioy Rheryll ﬁwfogvl}féoqr%nftwﬁ@enﬁﬁ@a%ﬁs descgbgrhine yel | ow

gum ( 80Ny) gxdrfibis 24P 5 PR 0'1@'%0@’%3%%“%3 %r&éﬁeef@l ér@ éﬂb[y&db@e

free base of, thetltlgrﬁgngound as colourless‘-ﬁ;

(AP - B8 4P 15qoORone il BRIHIRES G STl (4 e 14D B v
trFat efl W hddeelt Bed ®almikiGle W&d@ﬁw rt])ﬁéﬂij( ﬁbgw@m@amm Thewsesadidd :Eg
col our ess umvvas t ed, w et her e the
CheCti e uBmbRavS et EC s G e o8 it waRsoDERY ey

[ M&H] Etoegivd teeérllde materlal as a yellow gum, whlch was purifled by MDAP to give the

444- Vet hyI tr| uoro ) phenyl i sul fonyl}-1
- 15pi peraz?%y%s) t% rﬁfﬁsd? ?)?L} ?EH%Wgéhydrochl ori de HCl
11/\ gl miz (API- ES)471 [M+H]

(o 11 wor et N1 FBRERT: PEEPRARY R b B G Bibeiaial 400

descri bed szzmmhmzmsal)@& B81), 24.43.80%h) 1 T%(wm JITHP 3@8l-
m cr owave v a ine
(0 230 i, S, G40 SES e dl) SagteRbRoNR). didb @ Jels v )1 9.4s
(d, J=8.5Hz, 1 H), 7.80 - 7.89 (m, 4 H).
15  The material was dissolved in THF (0.5ml) and treated with ethereal HCI (0.5ml) and
reconcentrated. The resulting colourless gum was triturated with ether, then dried, to

t hyl ) phenyl ] sul f on
| ori de

give the title compound (37.6 mg) as a colourless solid.

miz (API-ES) 471 [M+H]"

'H NMR (400MHz, DMSQ-ds) 8 ppm 1.23 (br s, 3 H), 2.30 (br s, 3 H), 2.33 - 2.46 (m,
20 1H), 2.50-2.59 (m, 1H),3.14 (s, 6 B), 3.0 — 4.0 (m, obscured by water, 3 H), 4.2 -

45(vbr,1H),46-49(vbr, 1H),6.82(brs, 1H), 7.59 (brs, 1H), 7.95(d, J=8.5

Hz, 2 H}), 8.06 (d, /=8.5 Hz, 2 H).

Example 32

25  N,N-Diethyl-6-methyl-5-[((28)-2-methyl-4-{[4-(trifluoromethyl)phenylisulfonyl}-1-
piperazinyl)carbonyl}-2-pyridinamine hydrochloride
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m xture was heated in the mcrowave to 120 C for 5h with stirring.
LCVS anal ysis showed cl ean conversion to product. The reaction

m xt ure ated to give the crude material as <
gum gl aswggﬁr{gﬁ@ﬁ%l s was purified by MDAP (Hi gh pH sy}zwg%z%%dbg@?/e
the free base of the title conpound as a colourless gum (57 25ng).
mz (API-ES) 513 [M+Ht 1H NWR (400 MHz, CHLOROF d) 8 ppm

1.32-1.45 (m 3 H), 2.19 (s, 3 H), 2.25-2.36 (ff 1 H), 2.42 - 2.53
(m 1 H, 3.28 - 3.41 (m 1 H, 3.47 - 3.54 (m , 3.56 -3.66 (m
1H, 3.70 - 3.88 (m 5H, 40- 430 (vbr,, 1M, 48-51(vbr,
1 H, 6.44 30(s, 1 H, 7.80 - 7.93 Fm 5 H./Thg material was

di ssolved in THF (0.5nl) and treated with etRereal HCI (0.5 m) and
reconcentrated. The resdl fi ng=eQl ofjr | gss\gumAas triturated with
ether, then dried, to give— H-Ee-NCconp
solid. mz (API-ES) 513 ¢ MHC % I\e__z@' o
N, 4-Di net hy1-5-[ ((25)-2-nethyl -4-{[4-(tri%l uoronet hypphenyl]sul fony1}
-1- piperazi n%l car bon%é]ﬁ- 2-pyridi nam ne hédrochl ori de NH
10( 25) - 1- [ (B2 -lirChlorerutei-FvEginviiemanytdmsmhdri%- met hyl - 4- ([ 4-
g trifl go;I O(YBﬂtJ%Ydrﬁélllﬁ'ﬁ)ﬁng%ﬂﬁ]?dnf?dm}’diﬂadgéilh? @ﬂdylﬂﬁé drEFated s gé@ﬂ_@édteﬁl as
escri be n Exanpl e .15, was wei ghed into a
mi crowave Er%{v%egﬁb@ﬁ@z@ﬂgrﬁ*ﬁg’? Wéﬁﬁﬁaﬂgé)wlomwaw rﬁ‘a,c?' AIFYSPRATPY
VQ’Z?, a_dd‘ﬁd, inﬁﬁ@r@ﬂwoaﬂgif’.t mm.eTmsieinglamﬁ (on2t hlﬂ M E WA staddd ndhkor
with stirring. nal ysi.s sho ,ean conyersion to
product. THEMS E‘%P’i" gﬁsﬁ%@f@k C'"E%V@\ﬁﬂ?gt ggort WiNATe crude
mat eri al abCHSEaklysiyahbwed Guypéf GomNersidi{~5 %psFpther dicddabyneNDAB nfiHi gh
H syste i r,e f it a o
Col our | oo odet G pRBRogisst By i iy FETER MR o dioe 0re.
CHL OROFORMndh@ migsomvave3or- 3 h.Adte( whicl3 LEMS ahalyBis(show8d H4% 2od@rgidi.t , J=11
Hz, 1 , B - ; . T : - m
iy, S gaferbhgebyiinaflgzs g ob ol q sy fp e egbd e ]
H, 4.65 (oteatgdwitbstining 9-14P °Can the-misropaye/fopi$ higiving ca.850F%6 Convetsiod) |
7.70 (s, 1 M. zic [ ; i i din
T (0 5mgg%%%%aﬁég?%aT@?{%ﬁﬂ@”f?ﬁgﬁf%‘i%ﬁ*%%? oo ShaRRre
reconcent r 9CEW)- Tirie weg suiifiediy NiARD i glessthe digmbass ot the tilg earerpund ep a
et her, thegb;gjrieggguﬁggghgg the title compound (63 ng). mz (API-ES)
400 MHz

(54 nmg) as a col ourless

457 [MrH 1H NWVR . CHLOROFORMi d) 8 ppm 1.18-1.32 (m 3 H),
2.16 (5 3MHAPYERRA Y (1 H), 2.53 - 2.65 (m 1 H), 2.93 (s,
3H), 3. 10 ThedmékeriaMvasodis@Weath PYMF (0.5ml) and treated with ethereal HCI (0.5ml) and

reconcentrated. The resulting colourless gum was triturated with ether, then dried, to
give the title compound (19 mg) as a colourless solid.
m/z (API-ES) 499 [M+H]*

20
Example 33
4-[((35)-4-{[6-(Diethylamino)-2-methyl-3-pyridinyl]carbonyl}-3-methyi-1-
piperazinyl)sulfonyl]-3-methylbenzonitrile hydrochloride

{
7\

_ 1/
N=—= S—N
Y

HCI



30water, 3 H), 4.3 - 4.5 (vbr, 1 H, 47-50(vbr, 1H, 6.88
(br, 1 H)), 787(brs 1 H, 7.96 (d, J=7.5Hz, 2 H), 8.06 (

J=7. 5hz 2‘“@053 9.2 (v br, N-H. Exanple 49
(28) - 2- metPYPIPPES et hyl - 3- pyri di nyl ) car bonyl ] - 44 2- n%‘ET{W‘WWm
(trifluoronethyl)phenyl]sul fonyl}pi perazine hydrochloride 5

gﬁsl) ;1{[2 b*({gm’)""lf(ﬁ-bhlﬁré u@mm@wlbjuﬁﬁﬁﬁbtiohﬁlghinmwlh =FodiBARWsulfonfl 6 me
1 dl car n eraz C
1 Doser | pRTIHPERERORS S b Brareien Jesotertide Exap b b BT {153 0,

1.109 mmol jniah) ilasAvelgiaeddnte o Bicrdwaveveiak asd bugpeddddoin isoprapahblgn 1 mi).

ol ) wr OSTMATBR (P24 228 0D Hrseded e e m s %%%3%3 Tipe e

reacti oh m‘rudrcmmaareWaSM@wﬁnnﬁmam&thtlmemmanmgs:scbhsweﬁ v84P%iconhedibh.and

11 pheny! pheCeRrid 8 et By ohARUERRETIAF: b 2 B3RP0 oac

was di ssol KﬁétdnlamtOEhe)nmrszﬁ)/eth&ﬁ@ sek for 48h.eldowgveh, thﬂnxczoqué(starﬂp)ed 2 N

NaOH

oty acted TR (8 plend B ehkibukihégbuctihie, ol Rovalabasoiiitime
separ at i onaddiffang| epjueraion. Con rﬁhaﬂa\ﬂ%dn@t ﬂblé*rS whd dgrmmelTwss atﬂdetdw@df irst
Et OAC i@yefm@émsw Ea@ﬁiﬁth@bt@@%tﬁ NG n t%@ﬁm&&ﬂ&%cét 196 -¥4g @4 f.act ed

again with 2 N H Wwas added he aqueous Iayer
until pH12L@M& q@ﬁwﬁ@pW@h@w%rw\ﬁpmwrﬂmm (100 m). The organic

| ayer was ¢lifd RAcih RixRAEHEs S6RBF IO dcﬁ@erﬂqé CH@e ntdledNds msrktm\ewn
bat ches were combi ned. and concentrated under vacuumto gi ve the free

base of th8UPIRsiRt Th*PW@SmUBEﬁj’cW WR4P o give Htrdtes baspekiheditle cppelind1 N
HCl i n et hggapale basldeguraeb sge sol vent was evaporated to give the

DVBO- a6} BPHOAPLES T 6 5 1, 3h) . 261 (s, 3 266 (5.
253H), 2. 7Thd mmatetib)wasigsbivied in IHF (R5:31) Had trddded with 2théredl HBHOtBnd)iﬁ’m
:f;der br Oa%g%%eg{ra%ﬁo lﬁ% rege,glf??%gcc)jlgurge% gﬂmly&aHzi%%aFg%w&et%ar( %fn _drlgd 8

1HS , 8 65 gige thieHitle cBmaogrldg256hg) as a pale brown solid. i
3044{(35) - ﬁ] @,] E%?%@ﬂm‘{]l di nyl') car bony1] - 3- met hy1- 1- pi

per azi nyl }s ony hyl benzonitrile To a sol ution of
3-met hylt - 4- {[ (35) - 3- et hyl - 1- pi per azi nyl | sul fonyl } benzonitrile (may
be preparegxé}ﬁ degcribed in Description 11) (300 ng, 0.950 mol),

6-i odo- 3- pyri d| necarbox lic acid (prepared from 6-chloronicotinic
aci d, accoi?‘ﬁ Nbatln@ 5t[({@S)-2-methyl-4-{[4-(trifluoromethyl)phenylisulfonyl}-1-

piperazinyljcarbonyl]-2-pyridinyl}morpholine hydrochloride

()

- \

)L{ :}— —N \_<~1

25 (28 )-1-[(6-Chloro-2-methyl-3-pyridinyl)carbonyl]-2-methyl-4-{{4-
(trifluoromethyl)phenyl]sulfonylipiperazine (may be prepared as described in

—"U):O

@]

Example 24) (67 mg, 0.15 mmol) was weighed into a microwave vial, and dissolved
in isopropanot {1.4 ml). Morpholine (0.253 ml, 2.90 mmol} was added and the clear
solution was heated in the microwave to 120 °C for 4h with stirring. LCMS analysis
30  showed ~40 % conversion. Further morpholine (0.126 ml, 1.45 mmol) was added
and the stirred reaction was heated to 120 °C for 6 h. LCMS analysis showed ~79%
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S5literature procedure: G R Newkone, C. N Morfield and B.
Sabbaghi an, J. Org Chem, 1986, 51, 953-954.) (248 ng, O. 997 rrrml)
HOBT (175\&75 14 nmol ) and Et3N (0.331 nm, 2.38 nmol ) __in X

m) at rookPPBWHEZ ure under Ar was added HBTU (432 rrg CWE]PL? W‘f‘}

and the resulting brown solution stirred at roomtenperature for 16
h. The m' XtoHversigns THeREATbl Alhethe Wb YeREtsNtS g:vb ﬁﬁé\/@u@e he@rdQgwm

743 ng). Fl h h F di ent
(6 2008 et FYSUTASS PURABT RO 2B wes Byirea iy M 1o Gvesthe St Basrorice Blfhal
yel | ow %mrﬁﬁdmbd@)a col‘duzlee{sog‘]?im g&émﬁil[y::ﬂb 1% LSB(NNR §9,4C|-)|)0 M;Z69
CHLORCF = 6. , . 2.68(s, . 2.69 -
2.78 (m 1“%(}“‘%&%%%43@]@% (m 1 H, 3.37 (br. s., 1 H, 3.61 (d, J =
12.4 Hz5 1Thd mateBal wab diskohds il PHR (¢-8ml) hnéreatdd 48h (etheread;HCl@&ri)i) afd 35

gdg H‘Z]_ 8. cor%c;a%gglzeg d%hg‘}esgtzlgg %&lour% g)gu&guaigquatg%wn%e enfné&' tg L

Exanpl e 51g|2®1tm(i@e©hmpom{t-}(4pyrrg db ayoloodedsaolid.] - 4- {[ 4-
trifluoro | fonyl }piperazine 0 O/ S NNIi\ O Cl
gl'o a suspe@%@r’?p&?s]g?%mﬂﬂo nicotinic acid (1.76 g, 11.2 mml) in DCM
(50 M) at 0 C was added EDC. HCl (2.93 g, 15.3 nmmol), HOBt (2.34 g,
15.3 mpl ) gé]qQIdgEAZSU 52 M, 40.8 mmol) and the m xture stirred
for 20 m n. 1- &TI’I fI uor omet hyl phen%ll ] sul fonyl | pi perazi ne (may
be prepar eﬁ'"b?éhﬂé’sﬁ ShédnethyiekH2retbyidh(4yorhalioyd-3-mum dinyiiearbonylls
added and LfocrakinfiiroRlouRnifle RdHlof@om tenperature, then
stirred overni ght m xture was diluted with (20 M), washed
with water (5 x 20 m), then the organic IayersQed (Na2S™4) and
HC!

-~ h

4-({(38)-4-[(6—ChIoro—2—methyl-3-pyridinyl)carbonyl]—S-methyl-‘l-piperazinyl}s‘ulfonyl)—

7\

oxm:o

15 3-methylbenzonitrile (may be prepared as described in Example 25) (65 mg, 0.13
mmol) was weighed into a microwave vial, and suspended in isopropanol (1.3 mi).
Morpholine (0.221 ml, 2.54 mmol) was added and the mixture was heated in the
microwave to 120 °C for 12 h with stirring. LCMS analysis indicated >65%
conversion. The reaction mixture was concentrated to give the crude material as a

20  pale yellow gum (78mg). This was purified by MDAP to give the free base of the title
compound as a colourless gum (31 mg).
miz (API-ES) 484 [M+H]"

The material was dissolved in THF (0.5ml) and treated with ethereal HCI (0.5ml) and
reconcentrated. The resulting colourless gum was triturated with ether, then dried, to

25  the title compound (26 mg) as a colourless solid.

m/z (API-ES) 484 [M+H]"

Example 36

N-Ethyi-6-methyl-5-[((2S)-2-methyl-4-{[4-(trifluoromethyl)phenyl]sulfonyl}-1-
30 piperazinyl)carbonyl]-2-pyridinamine hydrochloride

70



concentrated under vacuumto | eave the crude conpound. Flash

chromat ography (silica; 60% EtOAc in pet. ether) gave the title
conpound as _a white solid (2.20 g). mz (API-ES) 434 [IVH—&[ )

1H NMVR (408ONYO08R 3) 5 ppm 3.10 (br s, 4H), 3.77 (brB§T/EB208405p442
1H), 7.66 (d, 51H), 7.85 (d, 2H), 7.89 (d, 2H), 8.38 (s, 1H). Exanple
52 3-net hyl -4-({(2S)-2-net hyl -4-[(6-net hyl - 3- pyﬁ\di nyl ) car bonyl ] - 1-

pi per azi nyl } sul fonyl ) benzonitrile hydrochloride Ose Nl 7S-N N 8 HC 10
To a solution of HCl

3-nmet hyl -4-{[(2S) - 2- net hyl - 1- pi perazi nyl ] sulf
be prepared as described in.Descriptdon 17) (

N
nyN, benzonitrile (my

my, 0.268 rmol),

6- met hy1- 3- pyri di necar boxy/ i \d [[ 4472 Yy, /0.322 mmol ) and DI PEA
(0.070 M, 0.403 mol) in dry 3y af' reom tenperature under Ar
was added HATU (112 ng, 0.F295 Ics and % he Yesulting yel | ow

solution stirred at roomtenperature for 1*h. Concentration under
vacuum gavess-1y[ed-Casta2-mettyhadpyidsyRibbhvELrayhyMPAR; concentration of
t he desi rﬁﬂ. racti oqs V\Ilé){tl;lh yﬁ:?%a%u)gou *—F{% solyuti on éq%,m?i\}‘ngave a
clear filn'{ thylehgafisinngbnip @%'%epﬁs}av( Preeared gf 438 | i near
gr adi elnt ( E;(é%rpléﬂ% (6 20d, DH3 rhrﬂoll)/ﬁzeﬁihreigﬁe@ﬂrl]@ a gﬁét@wédé&iél{/\z}tﬂrid&ii@@ﬁ?@und
as a clear. f.ilm (88 0.215 ), that heca a .te salid on
ot andi iy uRARPRAERAU T I S B msiiaho) A TP B6h pamanoads
NVR (400 Muizd th€ldlcBREFI@RMvels Heafarm thelrBicidaavs to BOHG, foR6I5RitH stirridy. H) |,
2.62 (s, 3 .81 - ) 4.0 br.s, 1 . -4.91 (m
1H, 7. 23@8‘? %‘é‘g’%@éﬁ?@% '%%,"05%680’-" ?5‘%%""{%9 Wﬁs:t:%“?teg@é furfpst 5= 8.6
Hz, 1 H), ethgamire, 20M it ngthdnol 0. 349)m25.58xeang) andbBturned to the microwave for
4-({(3S)-4 - ShRRl o3 i.di - 3- - 1-.pl I } sul
fonyl) -5 1t RDeg i g Lo SRHRATRGNed B4 Whiets i PRI Ep Bl
t hr ough0 a Bditure ves trepted with fader athyleainep d@Minpyathatiohil.§ whBbmyo])- 3-
met hyl - 1- phiesad R Pl thOMcidwate | & Witk Ltifind. TBYM8 &0 epar ed
as descri bed %gza“Exarrp(fe 50) _(5“6. Swmoﬁog%%mmﬁ)b"ﬁﬂég% ? A di oxane
(3 m) forSediadequaie ROPEsiary afFe) be regetioymixturg wap sendenkaied to give
di et hyl zi nghe(chMel MatB@ 28@Sellé ddB (78 mgl- rtPwas purified by MDAP to give the
free base of the title compound as a pale yellow gum (34 mg).
15 m/z (API-ES) 471 [M+H]*
'H NMR (400MHz, DMSO-ds) & ppm 1.10 (t, J=7 Hz, 3 H), 1.15—1.28 {m, 3 H), 2.10
(s, 3 H),2.28-2.38 (m, 1 H), 2.46 — 2.53 (m, 1 H), 3.21 (quint, J=6.5 Hz, 2H) 3.10 -
3.76 {m, obscured by water, 3 H), 3.8 -4.3 (vbr, 1 H), 4.5-5.0 (v br, 1 H), 6.22 (d,
J=8.5 Hz, 1 H), 6.65 (t, J=6 Hz, N-H), 7.13 (d, J=8.5 Hz, 1 H), 7.95 (d, J=8 Hz, 2 H),
20 8.05(d, J=8 Hz, 2 H).
The material was dissolved in THF {0.5ml) and treated with ethereal HCI (0.5mi) and
reconcentrated. The resulting pale yellow gum was triturated with ether, then dried,
to give the title compound (25 mg) as a pale yellow solid.
m/z (API-ES) 471 [M+H]"
25
Example 37
N,6-Dimethy!-5-[((28}-2-methyl-4-{{4-{trifluoromethyl)phenyl]sulfonyl}-1-
piperazinyl)carbonyl]-2-pyridinamine hydrochloride
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5mmol ) were added, and the solution heated at 100 C for 30 mn. The
solution was cooled to roomtenperature, then partitioned between a
saturat ed ‘Qﬂliﬁfb a7 HCOB8 solution (5 n) and DCM (25 m),cm Fﬁum%ﬁlgre
was shake en appl ied to a phase separator; the organic

were concentrated under vacuumto |eave a dark brown oil (59 rrg)
Purification by MDAP and concentration of the desjred fractions gave
a 10clear film (21 ng). The fil mwas re-dissol vedN*ﬁn THF (1 m),

treated with HCL (1Min ether, 0.051 wm, 0.05 |) and dried at
3500 under a streamof Ar to |eave the t|t| und as a |ight
brown gum that becane a pﬁlpe £ Iovmp Ituration with ether
(35.8 ng). mz (API-ES) 413 00 M—|z CHLCRG:CRMd)S
ppm1.32 (t, J=7.6 Hz, 3 WA, (Id , 268(5 3
H, 2.73 (td, J = 12.3, 31Hz H)°28 (q,J= , 2.90
(mlH) 3.37 (m 1 H, 360(d J=12.3 Hz, 1 ,374(d J:11.8

Hz, 1 H), @S31-[{6ct8go@ametdylHypyridirgbedroonyll-2Hnethyl-BI4- 7. 66 (m 2 H),

3 28 1( gdHZ(}nﬂluoEﬁirﬁ%tBﬁ)gﬁ %}Flélﬁqggﬁplpgragr?e &ﬁjay b]e pregargd E@des]cnggd |n8 55 (d,
3- Met hyl - 4AExB@)le 24186 myd, £-1¢[remel) wae vhighed myd 3 micrpwavediialydriddeateoiny | } - 1
- i ; 4 \
o Ip ggrA?Z:,\,g’Eﬁ ﬁ%%[aﬂgﬁ(% %ﬁ‘&i}?%ﬁllﬁ 81 %(Pr?lmoﬁr € cRaf doiitibh was MuBd

4- ({( 39) - A[tsmigewmave-tay 29 o¢ ffgﬂZﬁwtb@wmqs 3-

met hyl -1 - pL@msaaabrymgkﬁwé@w}héw@%w&@ﬁn#ﬁ@hﬁ>{turb@va§%¥:e9@u;tﬁrfm ed

as described in E %’:ié ) ry 4-di oxane
(3 m) forMsbVEmRe, Rl it Rt 169, mrokand ugoediedhg mighewave for

di | sopr opyheH :EICM(J]?MWIIH smmnlgenl@MSOanb%srﬁhode li@% BIRlersiHe Eherddadnand
t he 50L¢Jm| on, heat ed %OO Cfor 30 mn. The z]o ution was 30cooled to

r oom t ShmpeEYiP &'aStCH%%‘" aled Upee eddrasrt UeEgPna Thgcdsresid Yt lissaeAcos
sol ution (@ m@tb\ar&md) DM (2B smﬂuhon Wae treatstl Witk furkgr matyRimind, Rewdlaappl | ed

to a phase t he..or rs were c n ntr ed under
vacuum to I %E@@B gég(km S i Hneszaz{ frg) < OBAYS rfF‘to to g AP and
concent r at stormng fLEWS adalgsis aav Shaveddi conpledavenversiml to pyelubioWhkiréantiod he
fllmvvasr entrated in
et her, ﬁ'g(quﬁg %%\égﬂq\?nﬂa%m:oé [He%céﬁ so']"'?/tgﬂ \Y}M%"&gﬁrf‘%%% Eﬂnder a
streand i)f Piris wigs pudfied btyh\@mﬁ’ {High pd mpstamdtoa@veathpanee bbsouwirihgtih t hat
becane a p I uration with ether (27.9 ng). mz
(API - ES) 4%%&@5@‘9(0&%"@% 9%88(4%@& CHLOROFORM d) 3 ppm 1. 31 (d, J=
6.9 Hz, 6 Mz (AP)-BS) 437 [MrH]' 6 7 Hz, 3 H), 2.68 (s, 3 H, 2.74 (td, J=
12. 4, 3 1 9 , t
7.0 He, ﬂ?N'\'ﬁa @0?/@' }f’“ﬁlﬁwdﬁ’%—ét?%% 1565 '%32501%%3]’%3@@ {Zd’]’ J =
1012. 3 Hz (m, 1HY), 2378-72.53 én,81H,(absciretHpy DWISEB L. (d, SHh.5 He, 6H)3.0869 (m
3 M), Jp 963 48 m1 By, 5480 3 ks h 1 B 5%e s 73 7, 14, 383 By, %,’?59 >3

4.9 (v br, 1 H), 6.22 (d, J=8.5 Hz, 1 H), .62 — 6.68 (m, N-H), 7.15 (d, J=8.5 Hz, 1 H),

7.95 (d, J=8 Hz, 2 H), 8.05 (d, J=8 Hz, 2 H).

The material was dissolved in THF (0.5ml) and treated with ethereal HCI (0.5ml) and

reconcentrated. The resulting colourless gum was triturated with ether, then dried, to

25  give the title compound {49 mg) as a colourless solid.
mfz (API-ES) 457 [M+H]"

Example 38

3-Methyl-4-[((38)-3-methyl-4-{[2-methyl-6-(methylamino)-3-pyridinyl]carbonyl}-
30  1-piperazinyl)sulfonyl]benzonitrile
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(25)-2-nmet hyl - 1-[ (2- et hyl - 3- pyri di nyl ) car bony1] - 4- ([ 2- net hyl - 4-
15(trifluoronethyl)phenyl]sul fonyl}pi perazine hydrochloride 00 S-N N

8\( ( HG-/ olution of (3S)-3-nethyl-1-{{2-nethyl]-4- .
(trifl uorglr‘{gtzﬂigﬁ)f@ﬂgnyl ] sul fonyl } pi perazi ne (may be pre%é?@ﬂm%g:’%u
described in Description 24) (100 ng, 0.279 mmol) and

2- et hyl - 3- pyri di necarboxylic acid (38.2 20ng, 0.¥79 mmol) in DVMF (5
m.), HOBt (46.9 ng, 0.307 mmol), N-ethyl norpholineny0.078 nm., 0.613
mol ) and HBTU (116 ngy, 0.307 mmol) were addedn t he reaction

m xture stirred at roomtenperature for 60 i Xture was
concentrated under vacuum then partitioned betwegn water (10 nml) and
DCM (10 ml). The aqueous was eXtractéd ith (10 m) and the
organi c | ayer separated b 51 #ohabig f AT\ The organi c | ayers
wer e concentrated under vacuum o\ e&ve a gel | &w oi | that was
re-dissolved in 1:1 DVSO MeCN (1.7 m ), splft into two batches and

purifi fd Pu!-é{xwa-[(éma|<ﬁ@bef{eaaaylt1-3fﬂyaaihyl | &o%[—&n%ﬂj?_?ﬂﬂ%b_;@iﬁdyl}sulfonyl)-
concentra naer vacuu eave e Oow . Ol |, . S S

o a0l v NSO el (el i eheed SR A ReC iR R Bl 25 (e aPS o1 L)
The sol venmnwijsvaseraiyted istb adbiclowane eial with stider 3RDiredded ith hetwRndide

o ST A Bl ALt L 0

(m 6 H), ®r83hwiti2s@8nd.ny.CNIS Hphaly8s dowed], only=118 % damyerdiotd) TheBreddtion3. 76

(210 Bo8fle o Doyl e QoL o 150 o5,
8. 49 (br . end helattm’ to 18080 irg the. migrowage H)r 24Exmépleét t56tand three days at’ ’
5N, N- di et hyl -5 = =Lty : | J ; -1 0D

ot azi - nyl JeaPBaRgPpogr, Ol AR SRl o iaphd roloih

1- [ ( 6- thi ombdige wap icgmmtrgiégrugngf)qrggmﬂoy{ tq:..decrease the total volume by about
(trifluoropBshy i) RASH¥ALS With RIMAbY RERGEATNEMORRN HE IR ¢80 35nol).

described in . ) ) i
The vial was sealed and the reaction was heated in the microwave with stirring at

150°C for 24 h. LCMS analysis showed ~60 % conversion. The reaction mixture
was concentrated under argon flow to give the crude material as a yellow gum

15  (87mg). This was purified by MDAP (High pH system) to give a colourless gum (25
mg). However, LCMS analysis showed the presence of an impurity. The material
was again purified by MDAP {High pH system, extended run) to give a colouriess
gum (17 mg). During conversion to the hydrochloride salt, this compound proved
slightly sensitive to acid, as LCMS analysis showed an impurity. The material was

20  again purified by MDAP (High pH system, extended run) to give a colourless gum,
which was re-dissolved in methanol, treated with water and reconcentrated to give
the title compound (14 mg) as a colourless solid.

m/z (API-ES) 428 [M+H]*
*H NMR (400 MHz, CHLOROFORM-d) & ppm 1.23 — 1.35 (m, 3 H), 2.30 (s, 3 H),

25 261-273(m,4H),2.86—-293(m, 1H),2.91(d, J~5Hz, 3H), 3.17 - 3.34 (m, 1 H),
3.561-3.62(m, 1 H),3.63-3.75(m, 1H),3.9-4.4 (vbr, 1H),4.68 -4.75 (m, N-H),
4.9-56.2(vbr, 1H), 6.21(d, J=8.5 Hz, 1 H), 7.20 (d, J=8.5 Hz, 1 H), 7.62 - 7.66 (m,
2 H) 7.96 (d, /=8 Hz, 1 H).

30 Example 39

73



10Exanpl e 51) (100 ng, 0.23 mmol) and diethylamne (0.45 m, 2.3
mmol) in isopropanol (3 m) was irradiated to 180 C for 1 h. The

mxture rated, then the residue re-dissolved_in Et0OAc (100
W%ﬁ{b?v%ﬂmer (25 M), brine (25 m), dried (nﬁ‘é@%"ﬂ%{%’a‘g‘z

concentrat ed under vacuumto | eave an orange solid (110 ng). Flash
chr omat ogr ags)yl-{q@,(i -ALgtidirh P2 RidIig-3-pyiBhyl | Rt ey - Daethyl g4 t | e

d 1 | 1-1-1] 1H NVR
Co00 M. BRuSraase gy T o P adag wlarpgolte 11y~ L 5T kg

3.59 (br s, 4H), 6.55 (d, 1H), 7.48 (dd, 1H, 7. %ﬁ(d 2H) 8.04 (d,

2H), 8.11 (d, 1H). 20 Exanple 57

N, N- di rrethyl-5-[(4{[4-(trif|uoroneth¥l)phenyILs

onyl}-1-pi perazinyl)carbonyl] - 2-pyr 9i nanin /

1-[ (6-chl oro-3-pyridinyl)carbonyl]-4-{[4-
. |t

f
sol uti on of

| } pi pgraxi ne y be prepared as
described in Exanple 51) (A8 @ 682 and di net hyl am ne (2M
0.35 m, 6.921 mMmmol) was #rradia ed'to C for 3 h. The m xture was
concentrated under vacuum redi ssol ved in (20 M), washed with
wat er 3 dried 2S504) an
5010100707 SIS HEET ST YLE N RER Bo B mEY 4 um to 1 eave the
crude p¥ od(dftuordrhatByi)pbamdieitonglEipdryzife {raydes préfredtddesaibediat . et her)
ave the t rr Pl - 443,
Th R a0k S 2T ARG ErigO s kbR into diplofon A il a gl
(m 54H), ®.ig@répanol{f miy.. Bsstiding, (0165 mi, 2. 84AmMnd|) vaishiedddd 81 the cleaH)
8.18 (d, 1591%0%%@94&?6(&5@’:%%@% Qﬁ) WF%}\B&&M& L%M@Eﬁalymsn

prepared in a simlar nanner as Phe conpound e 1 usingt
corres pondﬁhﬁgve:déaﬁ@f/cacmnyersmo Taplreaction E)&ﬁl’f@W@S n@ncemhﬁf@d & givee thgrogude

10 material as a colourless gum (~200mg). This was purified by MDAP to give the free
base of the title compound as a brown gum (45 mg).
m/z (API-ES) 483 [M+H]"
'H NMR (400 MHz, CHLOROFORM-d) 8 ppm 1.28 - 1.43 {m, 3 H), 2.12 — 2.55 (m, 7
H), 3.20 - 3.52 (m, 1 H), 3.54 — 3.68 (m, 1 H), 3.69 - 3.90 (m, 1 H), 3.9-4.1 (v br, 1
15 H), 404 (t, J=7 Hz,4 H), 4.2-5.2 (vbr, 1 H), 6.05 (d, J=8.5 Hz, 1 H), 7.14 (br, 1 H),
7.80 - 7.90 (m, 4 H).
The material was dissclved in THF (0.56ml) and treated with 4M HC! in dioxan (0.1ml)
and reconcentrated. The resulting brown gum was triturated with ether, then dried, to
give the the title compound (46 mg) as a solid.
20  m/z (API-ES) 483 [M+H]"

Example 40
4-[{(35)-4-{[6-(1-Azetidinyl}-2-methyl-3-pyridinyl]carbonyl}-3-methyl-1-
piperazinyl)sulfonyl]-3-methylbenzonitrile hydrochloride

HCI
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4-({(35)-4-[(6-Chloro-2-methyl-3-pyridinyl)carbonyl]-3-methyl-1-piperazinyl}sulfonyl)-
3-methylbenzonitrile {(may be prepared as described in Example 25) (65 mg, 0.15
mmol) was weighed into a microwave vial and suspended in isopropanol (1.5 ml).
Azetidine (0.203 ml, 3.01 mmol) was added and the mixture was heated in the
microwave to 120 °C for 18h with stirring. LCMS analysis showed >80% conversion.
The reaction mixture was concentrated to give the crude material as a colourless
gum (273mg). This was purified by MDAP to give the free base of the title compound
as a colourless gum (32 mg).

m/z (API-ES) 454 [M+H]"

'H NMR (400 MHz, CHLOROFORM-d) & ppm 1.21 — 1.32 (m, 3 H), 2.20 — 2.42 (m, 4
H), 2.39 (quintet, J=7.5Hz, 2 H), 2.59-2.72 (m, 4 H), 2.82 - 2.95 (m, 1 H), 3.18 -
3.32 (m, 1 H), 3.50 - 3.61 (m, 1 H), 3.62-3.75 (m, 1 H), 4.05 (t, J=7.5Hz, 4 H), 4.2
-5.2 (vbr, 1 H), 8.07 (d, J=8.5Hz, 1 H), 7.17 (d, J=8 Hz, 1 H), 7.60 - 7.65 (m, 2 H),
7.96 (d, J=8.5 Hz, 1 H),

The material was dissolved in THF (0.5ml) and treated with 4M HC! in dioxan (0.2m})
and reconcentrated. The resulting colourless gum was triturated with ether, then
dried, to give the the title compound (29 mg) as a colourless solid.

m/z (API-ES) 454 [M+H]"

Example 41
N,N-Dimethyl-5-[((25)-2-methyl-4-{{4-(trifluoromethyl)phenyl]sulfonyl}-1-
piperazinyl)carbonyl]-2-pyridinamine hydrochioride
\
N__
HG N
7N

FF ™\ —
—N
W, Y

(285)-1-[(6-Chloro-3-pyridinyl)carbonyl}-2-methyl-4-{[4-
(trifluoromethyl)phenyllsulfonyl}piperazine (may be prepared as described in

=0

i)

o=

Example 26} (67 mg, 0.15 mmol) was weighed inio a microwave vial, suspended in
isopropanol (0.75 mf) and treated with dimethylamine, 2M in methanol (0.75 ml, 1.50
mmol). The mixture was heated in the microwave to 120 °C for 18h with stirring.
LCMS analysis showed clean conversion to the product. The reaction mixture was
concentrated to give the crude material as a pale yellow gum/solid. This was purified
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\iN 59 (2S)-2-methyl-1
-[(6-net hyl -3-pyridinyl)carbonyl]-4-{[2- nethyl-5- (trifluorom

ethyl) phenyli sllnodo9ft Y! 1 piperazine 0 1lrTh 442 . b rpanomsoonz

by MDAP {High pH system) to give the free base of the title compound as a

colourless gum (61 mg).

m/z (API-ES) 457 [M+H}"

The material was dissolved in THF (0.5ml) and treated with ethereal HCI (0.5ml) and
5 reconcentrated. The resulting colourless gum was triturated with ether, then dried, to

give the title compound {73 mg) as a colourless solid.

m/z (API-ES) 457 [M+H]*

Example 42

10 4-{5-[((25)-2-Methyl-4~{[4-{trifluoromethyl)phenyl]sulfonyl}-1-
piperazinyl)carbonyl}-2-pyridinyl}morpholine hydrochloride
(O

)

7\

HCl

0=

F
F \_<
)L<: >— —N N
F [}
(28)-1-[(6-Chloro-3-pyridinyl)carbonyl]-2-methyl-4-{[4-
(trifluoromethyl)phenyl]sulfonyl}piperazine (may be prepared as described in

Q

15 Example 26) (67 mg, 0.15 mmol) was weighed into a microwave vial, suspended in
isopropancl (1.5 ml) and treated with morpholine (0.261 ml, 2.99 mmaol). The mixture
was heated in the microwave to 120 °C for 18h with stirring. LCMS analysis showed
clean conversion to product. The reaction mixture was concentrated to give the
crude material as a colourless gum. This was purified by MDAP (High pH system) to

20  give the free base of the title compound as a colourless gum (69 mg).

m/z (API-ES) 499 [M+H]"

The material was dissolved in THF (0.5ml} and treated with ethereat HCI (0.5ml) and
reconcentrated. The resulting colourless gum was triturated with ether, then dried, to
give the title compound (77 mg) as a colourless solid.

25  mfz (API-ES) 499 [M+H]"

Example 43

N-Ethyl-5-[((25}-2-methyl-4-{[4-(trifluoromethyl}phenyl]sulfonyl}-1-
piperazinyl)carbonyl]-2-pyridinamine hydrochloride
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SNN I I\ Oc N K 60 (2S)-2-nethyl-1-[(2-nethyl -
3-pyridinyl)carbonyl]-4-{[2- nethyl-5-

WO 20106/007073 PCT/EP2009/059012
A\
NH
HCI N
7N\
FF —\ —
L{: :}— —N N
E — 0]

(28)-1-[(6-Chloro-3-pyridinyl)carbonyl]-2-methyl-4-{[4-
(trifluoromethyl)phenylisulfonyl}piperazine (may be prepared as described in

O—n==0

Example 26) (67 mg, 0.15 mmol) was weighed into a microwave vial, and treated
5  with ethylamine, 2.0M in methanol (1.5ml, 3.0 mmol). The clear solution was heated

in the microwave to 120 °C for 18h with stirring. LCMS analysis showed complete
conversion. The reaction mixture was concentrated to give the crude material as a
vellow gum (76mg). This was purified by MDAP to give the free base of the title
compound as a colourless gum (59 mg).

10  m/z (API-ES) 457 [M+H]"
'H NMR (400MHz, DMSO-ds) 8 ppm 1.11 (t, J=7.5 Hz, 3 H), 1.24 (d, J=6.5 Hz, 3 H),
2.38 (id, J=6.5, 3.5 Hz, 1 H), 2.48 — 2.54 (m, obscured by DMSO, 1 H), 3.20 - 3.30
{m, 2 H) 3.30 - 3.40 (m, obscured by water, 1 H), 3.48 (d, J=12 Hz, 1 H), 3.66 (d,
J=12 Hz, 1 H), 3.88 - 3.89 (m, 1 H), 4.36 — 4.50 (m, 1 H), 6.40 (d, J=8 Hz, 1 H), 6.96

15 (t, J=5 Hz, N-H), 7.36 (dd, J=8, 2 Hz, 1 H), 7.94 (d, J=8 Hz, 2 H), 8.01 (d, J=2 Hz, 1
H), 8.05 (d, J=8 Hz, 2 H).
The material was dissolved in THF (0.5ml) and treated with ethereal HCI (0.5ml) and
reconcentrated. The resulting colourless gum was triturated with ether, then dried, to
give the title compound (56 mg) as a cream solid.

20  m/z (API-ES) 457 [M+H]"
'H NMR (400MHz, DMSO-ds) 8 ppm 1.19 (t, J=7.5 Hz, 3 H), 1.27 (d, J=6.5 Hz, 3 H),
2.37-2.47 (m,, 1 H), 2.56 (dd, J= 12, 3.5 Hz, 1 H), 3.20 — 3.80 (m, obscured by
water, 5 H), 3.76 - 4.0 (v br, 1 H), 4.20 — 4.50 (v br, 1 H), 6.96 (d, J=8.5 Hz, 1 H},
7.76 (dd, J=8.5 Hz, 1 H), 7.93 - 7.99 (m, 3 H), 8.06 (d, J=8 Hz, 2 H), 8.7-9.2 (v br, N-

25  H).

Example 44

Methyl-5-[{{2S)-2-methyl-4-{[4-{trifluoromethyl)phenyl]sulfonyl}-1-
piperazinyljcarbonyl]-2-pyridinamine hydrochloride
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(trifluoromethyl)phenyl]sulfon yl}piperazine F3C 0 11/-Th 442 4.
S-NN | 1\
WO 2010/007073 PCT/EP2009/059012
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28)-1-[(6-Chloro-3-pyridinyl}carbonyl]-2-methyl-4-{[4-

(trifluoromethyl)phenyl]sulfonylipiperazine (may be prepared as described in

Example 26} (67 mg, 0.15 mmol) was weighed into a microwave vial, and treated
5 with methylamine, 2molarin THF (1.5 ml, 3.00 mmol). The clear solution was heated

in the microwave to 120 °C for 12h with stirring. LCMS analysis showed ~60 %

conversion. The mixture was treated with further methylamine, 2molar in THF {0.75

ml, 1.50 mmol) and returned to the microwave for 16h at 120 °C with stirring. LCMS

analysis showed >71 % conversion. The reaction mixture was concentrated to give
10 the crude material as a yellow gum (73mg). This was purified by MDAP (High pH

system) to give the free base of the titie compound as a colourless gum (35 mg).

m/z (API-ES) 443 [M+H]*

'H NMR (400 MHz, CHLOROFORM-d) § ppm 1.44 (d, J=6.5 Hz, 3 H), 2.34 (id,
J=12, 3.5 Hz, 1 H), 2.48 (dd, J=12, 3.5 Hz, 1 H), 2.94 (d, J= 6, 3 H), 3.40 (id, J=13, 3
15 Hz, 1H), 3.59 (d, J=12 Hz, 1 H), 3.78 (br d, J=12 Hz, 1 H), 4.11 - 4.21 (m, 1 H), 4.53
~4.64 (m, 1 H), 4.80 — 4.88 (m, N-H), 6.36 (d, J=8.5 Hz, 1 H), 7.48 (dd, J=8.5, 2 Hz,

1 H), 7.80 — 7.89 (m, 4 H), 8.10 (d, J=2 Hz, 1 H).

The material was dissolved in THF (0.5ml) and treated with ethereal HCI (0.5ml) and
reconcentrated. The resulting colourless gum was friturated with ether, then dried, to

20  give the title compound (29 mg) as an off-white solid.
m/z (API-ES) 443 [M+H]"

Example 45
(2S)-1-{[6-(1-Azetidinyl)-3-pyridinylJcarbonyl}-2-methyl-4-{[4-
25  ({trifluoromethyl)phenyl]sulfonyl}piperazine hydrochloride

8

7\

HCI

—N
\_<“O
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0c 61 1-[(6-nethyl-3- pyridinyl)carbonyl]-4-{[2- nethyl-
(trifluoronethyl)phenyl]sulfon yl}piperazine F3C 0 11/-Th / 428

WO 2010/007073 PCT/EP2009/059012

(25)-1-[{6-Chloro-3-pyridinyl)carbonyl]-2-methyl-4-{[4-
(triflucromethyl)phenyl]sulfonyl}piperazine (may be prepared as described in
Example 26) (69 mg, 0.154 mmol) was transferred into a microwave vial as a solution
in isopropanol (1.5 ml). Azetidine (0.208 ml, 3.08 mmol) was added and the clear

5  solution was heated in the microwave to 120 °C for 12h with stirring. LCMS analysis
showed complete conversion. The reaction mixture was concentrated to give the
crude material as a colourless gum (206mg). This was purified by MDAP (High pH
system) o give the free base of the title compound as a colourless gum (65 mg).
m/z (API-ES) 469 [M+H]"

10 "HNMR (400 MHz, CHLOROFORM-d) & ppm 1.42 (d, J=6.5 Hz, 3 H), 2.33 (td, J=12,
3 Hz, 1 H), 239 - 2.50 (m, 3 H), 3.38 (id, J=12.5, 3 Hz, 1 H), 3.55 - 3.62 (m, 1 H),
3.73-3.80(m, 1 H), 4.08 (t, /7.5 Hz, 4 H), 4.10 - 4.20 (m, 1 H), 4.52 -4.63 (br, 1
H), 6.21 (d, J=8.5 Hz, 1 H), 7.49 (dd, J=8, 2 Hz, 1 H), 7.79 - 7.91 (m, 4 H), 8.12 (d,
J=2 Hz, 1 H).

15 The material was dissclved in THF (0.5ml) and treated with 4M HCI in dioxan (0.2ml)
and reconcentrated. The resulting colourless gum was triturated with ether, then
dried, to give the title compound (79 mg) as a colourless solid.

m/z (API-ES) 469 [M+H]"
‘H NMR (400 MHz, CHLOROFORM-d) § ppm 1.42 (d, J=6.5 Hz, 3 H), 2.38 (td, J=12,

20 3 Hz 1H)248-2.64 (m, 3 H),3.38-3.50 (m, 1 H),3.57-3.67 {m, 1H), 3.68 ~
3.87 (m, 5 H), 3.92 - 4.06 (br, 1 H), 4.4-4.6 (obscured by H,0, 1H), 6.48 (d, J=8.5
Hz, 1 H), 7.76 (dd, J=8, 2 Hz, 1 H), 7.82 — 7.91 (m, 4 H), 7.97 (d, J=2 Hz, 1 H).

Example 46
25  N,NA4-Trimethyl-5-[({2S)-2-methyl-4-{[4-(triflucromethyl}phenyl]sulfonyl}-1-
piperazinyl)carbonyl]-2-pyridinamine hydrochloride

\
N—
\

HCI

7N\

—N

OZU):O

F F :
F
(2S)-1-[(6-Fluoro-4-methyl-3-pyridinyl)carbonyl]-2-methyl-4-{{4-

(trifluoromethyl)phenyi]sulfonyl}piperazine (may be prepared as described in
30  Example 27) (62 mg, 0.14 mmol) was weighed into a microwave vial, and dissolved
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WO 2010/007073 PCT/EP2009/059012

in isopropanol (0.7 ml). The dimethylamine, 2M in methanol (0.7 ml, 1.40 mmol) was
added, and the mixture was heated in the microwave to 120 °C for 4h with stirring.
LCMS analysis showed clean conversion to product. The reaction mixture was
concentrated to give the crude material as a pale yellow gum (80mg). This was
purified by MDAP (High pH system) to give the free base of the title compound as a
colourless gum (56 mg).

m/z {API-ES) 471 [M+H]"

The material was dissolved in THF (0.5ml) and treated with ethereal HC! (0.5ml) and
reconcentrated. The resulting colourless gum was triturated with ether, then dried, to
give the the title compound (56 mg) as a colourless solid.

mfz (API-ES) 471 [M+H]"

Example 47

4-{4-Methyl-5-[{(25)-2-methyl-4-{[4-{triflucromethyl}phenyl]sulfonyl}-1-
piperazinyl)carbonyl]-2-pyridinyl}morpholine hydrochloride

HCI

——
l

F

>L< >— —N N
F ! o}
(25)-1-[(6-fluoro-4-methyl-3-pyridinyl)carbonyl]-2-methyl-4-{f4-
(trifluoromethyl)phenyllsulfonyl}piperazine (may be prepared as described in

o=}

Example 27} (60 mg, 0.14 mmol) was weighed into a microwave vial, and dissolved
in isopropanol (1.4 ml). Morpholine (0.236 ml, 2.71 mmol) was added, and the
mix{ure was heated in the microwave to 120 °C for 5h with stirring. LCMS analysis
showed clean conversion to product. The reaction mixture was concentrated to give
the crude material as a colourless gum/glass (85mg). This was purified by MDAP
(High pH system) to give the free base of the title compound as a colourless gum (57
mg).

m/z (API-ES) 513 [M+H]"

1H NMR (400 MHz, CHLOROFORM-d) 6 ppm 1.32-1.45 (m, 3 H), 2.19 (s, 3 H), 2.25
—2.36 (m, 1 H), 2.42 - 2.53 {m, 1 H), 3.28 - 3.41 (m, 1 H), 3.47 — 3.54 (m, 4 H), 3.56
~3.66(m,1H),3.70-3.88(m,5H),40-4.50 (vbr,1H),4.8-51(vbr,1H),6.44
(s, 1H), 7.80—-7.93 (m, 5 H).
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The material was dissolved in THF (0.5ml) and treated with ethereal HCI (0.5 ml) and
reconcentrated. The resulting colourless gum was triturated with ether, then dried, to
give the title compound (54 mg) as a colourless solid.

m/z (API-ES) 513 [M+H]"

Example 48
N,4-Dimethyl-5-[{{25)-2-methyl-4-{[4-{trifluoromethyl)phenyllsulfonyl}-1-
piperazinyljcarbonyl]-2-pyridinamine hydrochloride

\
NH
HCl /N \
FOHQL
S5— N
: 0'\—< S

(25)-1-[(6-Fluoro-4-methyl-3-pyridinyl)carbonyl]-2-methyl-4-{[4-
(trifluoromethyl)phenyl]sulfonyl}piperazine (may be prepared as described in
Example 27) (67 mg, 0.15 mmol) was weighed into a microwave vial. The
methylamine, 2molar in THF (1.5 ml, 3.00 mmol} was added, and the mixture was
heated in the microwave to 120 °C for 18h with stirring.

I.CMS analysis showed clean conversion to product. The reaction mixture was
concentrated to give the crude material as a pale yellow gum (70mg). This was
purified by MDAP (High pH system} o give the free base of the title compound as a
colourless gum (60 mg).

m/z (API-ES) 457 [M+H]"

"HNMR (400 MHz, CHLOROFORM-d} & ppm 1.32-1.43 (m, 3 H), 2.16 (s, 3 H), 2.30
{(brt, J=11 Hz, 1 H), 2.43 ~2.52 (m, 1 H}, 2.91 (d, J=5 Hz, 3H), 3.27 — 3.41 (m, 1 H),
3.54 —3.65(m, 1 H), 3.70 — 3.84 (m, 1 H), 4.0 — 4.50 (v br, 1 H), 4.65 (q, J=4.5 Hz,
N-H), 4.7 - 5.2 (vbr, 1 H), 6.20 (s, 1 H), 7.70 (s, 1 H), 7.80 - 7.89 (m, 4 H).

The material was dissolved in THF {0.5ml} and treated with 4M HCl in dioxan (0.1 ml)
and reconcentrated. The resulting colourless gum was triturated with ether, then
dried, to give the title compound (63 mg).

m/z (API-ES) 457 [M+H]"

'H NMR (400 MHz, CHLOROFORM-d) & ppm 1.18-1.32 (m, 3 H), 2.16 (s, 3 H), 2.38
—~ 250 (m, 1 H), 253 ~ 2.65 (m, 1 H), 2.83 (s, 3H), 3.10 — 3.75 (m, obscured by
water, 3 H), 4.3 -4.5(vbr, 1H),4.7-5.0(vbr, 1 H), 6.88 (br, 1 H), 7.87 { brs, 1 H),
7.96 (d, J=7.5Hz, 2 H), 8.06 (d, J=7.5Hz, 2 H), 8.4 — 8.2 (v br, N-H).
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63 3-met hyl -4-({(3R) -3-nethyl - 4-[(6-nethyl-3- pyridinyl)carbonyl]-1-

pi perazi nyl | sul fonyCbenzonit rile O H ThO 399 NfI S-NN H 41/
0 /A WO 2010/007073 PCT/EP2009/059012
Example 49

(2S})-2-methyl-1-[{6-methyl-3-pyridinyl)carbonyli}-4-{[2-methy]-4-
(trifluoromethyl)phenyl]sulfonyl}piperazine hydrochloride

F (I? —_— fo)
F I_N N
F : o \—Q =
\_7

(28)-4-{{2-bromo-4-(triflucromethyl)phenyl]sulfonyl}-2-methyl-1-[(8-methyl-3-
pyridinyl)carbonyl]piperazine (may be prepared as described in Description 31) (216

N Hol

mg, 0.427 mmol), potassium carbonate {153 mg, 1.109 mmol} in 1,4-dioxane (9 ml)
were stirred for 5min then trimethylboroxin (0.154 ml, 1.109 mmol) and Pd{PPhs), (84
10 mg, 0.073 mmol) were added and the reaction mixture heated at 100 °C for 1h. The
reaction mixture was concentrated under vacuum, dissolved in MeQH and filtered
through a 5g SCX column, LCMS showed still some triphenylphosphine oxide and
another small impurity so the product was dissolved in EtOA¢ (40 ml) and extracted
with HCI 2N (40 ml). 2 N NaOH was added to the aqueous layer until pH12 and
15 product exiracted with EtOAc (100 ml). The organic phase was dried on a phase
separation cartridge and concentrated under vacuum. LCMS of the first EtOAc layer
showed it contained some of the product so was extracted again with 2 N HCI (40
ml). 2 N NaOH was added to the aqueous layer until pH12 and product extracted
with EtOAc (100 ml). The organic layer was dried on a phase separation cartridge
20  and the two batches were combined and concentrated under vacuum to give the free
base of the product. The product was suspended in DCM, 0.5 ml of 1N HCl in ether
was added and the solvent was evaporated to give the title compound (193 mg).
mfz (API-ES) 442 [M+H]"
1H NMR (400 MHz, DMSO-d;) & ppm 1.22 (d, J = 6.8 Hz, 3H), 2.61 (s, 3H), 2.66 (s,
25 3H), 2.77 (m, 1H), 2.94 (d, J = 9.2 Hz, 1H), 3.2-4.2 (5H hidden under broad water
peak), 7.60 (d, J = 8.0 Hz, 1H), 7.81 (d, J = 8.4 Hz, 1H), 7.92 (s, 1H), 7.99 (d, J = 8.4
Hz, 1H), 8.04 (d, J = 8.0 Hz, 1H), 8.65 (s, 1H). |

Example 50

30 4-({(38)-4-[(6-iodo-3-pyridinyl}carbonyl]-3-methyl-1-piperazinyl}sulfonyl)-3-

methylbenzonitrile
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- 64 (25)-2-nethyl-1-[(2-nmethyl- 3-pyridinyl)carbonyl]-4-({4-
[ (trifluoronethypoxy]phenylls ulfonyl)piperazine 00 H--\/ S-NN II\i

444 410 F FE 0 \/
WO 2010/007073 PCT/EP2009/059012

0 o)
=QFHQ
o)
2N

I
To a solution of 3-methyl-4-{[(33)-3-methyl-1-piperazinyl]sulfonyl}benzonitrile (may
be prepared as described in Description 11) {300 mg, 0.950 mmol), 6-iodo-3-
pyridinecarboxylic acid (prepared from B-chloronicotinic acid, according to the
5  literature procedure: G. R. Newkome, C. N. Moorfield and B. Sabbaghian, J. Org.

Chem., 1986, 571, 953-854.) (248 mg, 0.997 mmol), HOBT (175 mg, 1.14 mmol) and
EfsN (0.331 ml, 2.38 mmol) in dry DMF (5 ml} at room temperature under Ar was
added HBTU (432 mg, 1.14 mmol) and the resulting brown solution stirred at room
temperature for 16 h. The mixture was concentrated under vacuum to leave a red

10 gum (743 mg). Flash chromatography (silica; Flash 258; linear gradient (6-50%) ethyl
acetate in isohexane) gave the title compound as a pale yellow foam {301 mg).
m/z (API-ES) 511[M+H]"
'H NMR (400 MHz, CHLOROFORM-d) 8 ppm 1.37 (d, J = 6.8 Hz, 3 H), 2.68 (s, 3 H),
2.69-2.78 (m, 1 H), 2.87-2.96 (m, 1 H), 3.37 (br. s., 1 H), 3.61 (d, J = 12.4 Hz, 1 H),

15 3.74(d, J=122Hz, 1 H),4.49 (br.s., 2 H),7.35 (dd, J=8.1,2.5 Hz, 1 H), 7.62 -
7.67 (brs, 2H),7.82(dd, J=8.1,0.6 Hz, 1 H), 7.96 (d, /= 8.6 Hz, 1 H), 8.36 (d, J =
2.0Hz, 1H)

Example 51
20  1-[{6-chloro-3-pyridinyl)carbonyi]-4-{[4~
(trifluocromethyl)phenyl]sulfonyl}piperazine
O

F /N /P
FH >—S——N N
F & N
2N

Cl

To a suspension of 6-chloro nicotinic acid (1.76 g, 11.2 mmol) in DCM (80 ml) at 0 °C
was added EDC.HCI (2.93 g, 15.3 mmol), HOBt (2.34 g, 15.3 mmol) and DIPEA

25  (7.52 ml, 40.8 mmol) and the mixture stirred for 20 min. 1-{[4-
(Trifluoromethyl)phenyl]suifonyl}piperazine (may be prepared as described in
Description 1} {(3.00 g, 10.2 mmol) was added and the solution allowed to warm to
room temperature, then stirred overnight. The mixture was diluted with DCM (20 ml),
washed with water (5 x 20 ml), then the organic layers dried (Na,S0O,) and
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65 (2R)-2-methyl -1 -[(2-methyl-3-pyridinyl)carbonyl]-4-({4-
[ (trifluoronethypoxy]phenylls ulfonyl)piperazine 0O H Th S-NN [1\]

444 ' WOQZOI 9:%)'570'7? 66 PCT/EP2009/659012

concentrated under vacuum fo leave the crude compound. Flash chromatography

(silica; 60% EtOAc in pet. ether) gave the title compound as a white solid (2.20 g).

m/z (API-ES) 434 [M+H]"

'H NMR (400 MHz, CDCls) 8 ppm 3.10 (br s, 4H), 3.77 (br s), 7.39 (d, 1H), 7.66 (d,
5  1H), 7.85(d, 2H), 7.89 (d, 2H), 8.38 (s, 1H).

Example 52
3-methyl-4-{({{25)-2-methyl-4-[{6-methyl-3-pyridinyl}carbonyi]-1-
piperazinyl}sulfonyl)benzonitrile hydrochioride

O
— 1 /N P
N= S=N N
EO;‘ VIR

HCI —

N

10
To a solution of 3-methyl-4-{[(25)-2-methyl-1-piperazinyl]suifonylibenzonitrile (may
be prepared as described in Description 17} (75.0 mg, 0.268 mmol), 6-methyl-3-
pyridinecarboxylic acid (44.2 mg, 0.322 mmol) and DIPEA (0.070 ml, 0.403 mmol) in
dry DMF (3 ml) at room temperature under Ar was added HATU (112 mg, 0.295

15 mmol) and the resulting yellow solution stirred at room temperature for 1 h.
Concentration under vacuum gave a yellow oil, that was purified by MDAP;
concentration of the desired fractions with a 2M aqueous HCI solution (2 ml) gave a
clear film {110mg). Flash chromatography (silica; Flash 12M; linear gradient {(1.2-
10%) [2M NH3 in MeOH] in DCM) gave the title compound as a clear film (88.8 mg,

20 0.215 mmol), that became a white solid on standing under vacuum (2 mbar) for 18 h.
m/z (API-ES) 399 [M+H]"
'H NMR (400 MHz, CHLOROFORM-d) & ppm 1.18 (br s, 3 H), 2.59 (s, 3 H), 2.62 (s,
3 H), 2.81-3.86(m, 5H) 4.09 (brs, 1H),4.32-4.91 (m, 1H),7.23(d, J=7.9Hz, 1
H), 7.60-7.66 (m, 3 H),8.08 (d, /=86 Hz, 1H) 852(d, J=1.8Hz 1H)

25
Example 53
4-({(35)-4-[(6-ethyl-3-pyridinyl)carbonyl]-3-methyl-1-piperazinyl}sulfonyl)-3-
methylbenzonitrile hydrochloride

0

_ 1 /N /2
N__.———< z—ﬁ"N N
O

HCI —
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5 (4-{[ 4-

(trifluoronethyl)phenyl]sulfon

y1l1-1- pi perazi nyl)carbonyl]-2- pyridinamne o 415 FF. H\

S-NN H\/

10

15

20

25

30

wO 291 040'0\170(]3 PCT/EP2009/059012

Ar was bubbled through a solution of 4-({(3S)-4-{(6-iodo-3-pyridinyl)carbonyl}-3-
methyl-1-piperazinyl}sulfonyl}-3-methylbenzonitrile {(may be prepared as described in
Example 8§0) (50.0 mg, 0.098 mmol) in dry 1,4-dioxane (3 ml) for 30 min, then
PdCly{(dppf) (7.17 mg, 9.80 umol} and diethylzinc (1M in hexanes, 0.118 ml, 0.118
mmol) were added, and the solution heated at 100 °C for 30 min. The solution was
cooled to room temperature, then partitioned between a saturated aqueous NaHCO;
solution (5 ml) and DCM (25 ml). The mixture was shaken, then applied to a phase
separator; the organic layers were concentrated under vacuum to leave a dark brown
oil (59 mg). Purification by MDAP and concentration of the desired fractions gave a
clear film (21 mg). The film was re-dissolved in THF (1 ml), treated with HCI (1M in
ether, 0.051 ml, 0.051 mmol) and dried at 35 °C under a stream of Ar to leave the title
compound as a light brown gum, that became a pale yellow powder on trituration with
ether (35.8 mg).

m/z (API-ES) 413 [M+H]"

"H NMR (400 MHz, CHLOROFORM-d) & ppm 1.32 (t, J = 7.6 Hz, 3 H), 1.38 (d, J =
6.8 Hz, 3 H), 2.68 (s, 3 H), 2.73 (id, J= 12.3, 3.1 Hz, 1 H), 2.87 (q, J= 7.7 Hz, 2 H),
2.90 (m, 1 H), 3.37 (m, 1 H), 3.60 (d, /= 12.3 Hz, 1 H), 3.74 {d, /= 11.8 Hz, 1 H),
3.81-4.80(m, 2H), 7.26 (m, 1 H), 7.61 - 7.66 (m, 2 H), 7.68 (dd, J = 8.1, 2.2 Hz, 1
H), 7.96 (d, J=8.6 Hz, 1 H), 8.55(d, J= 1.8 Hz, 1 H)

Example 54
3-Methyl-4-[((38)-3-methyl-4-{[6-(1-methylethyl)-3-pyridinyl]carbonyl}-1-
piperazinyl}sulfonyl]benzonitrile hydrochloride

et

Ar was bubbled through a solution of 4-({{(35)-4-[(6-iodo-3-pyridinyl)carbonyl]-3-
methyl-1-piperazinyl}sulfonyl)-3-methylbenzonitrile (may be prepared as described in
Example 50) (60.0 mg, 0.098 mmol} in dry 1,4-dioxane (3 m!) for 30 min, then
PdCla{dppf) (7.17 mg, 9.80 umol} and diisopropylzinc (1M in toluene, 0.118 ml, 0.118
mmol) were added and the solution heated at 100 °C for 30 min. The solution was
cooled to room temperature, then partitioned between a saturated agueous NaHCO,
solution (5 ml) and DCM (25 ml). The mixture was shaken, then applied to a phase
separator; the organic layers were concentrated under vacuum to leave a dark brown
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: ] — s hyl -
NH 67 4-({(3S5)-4-[(2, 6-dinethyl-3- pyridinyl)carbonyl]-3-nethy
1- pi perazi nyl }sul fonyl)-3- nethyl benzonitrile 0 I1TM 413 - 41
S-NN I\ w®2080/007073 PCT/EP2009/059012

oil (64 mg). Purification by MDAP and concentration of the desired fractions gave a

pale yellow film. The film was re-dissolved in THF (1 ml) then treated with HGI (1M in

ether, 0.045 mi, 0.045 mmol) and the solvent removed at 35 °C under a stream of Ar

to [eave the title compound as a pale brown gum, that became a pale yellow powder

5  on trituration with ether (27.9 mg).

m/z (API-ES) 427 [M+H]*

"H NMR (400 MHz, CHLOROFORM-d) 8 ppm 1.31 (d, J = 6.9 Hz, 6 H), 1.38 (d, J=

6.7 Hz, 3H), 2.68 (s, 3 H), 2.74 (td, J = 12.4, 3.1 Hz, 1 H), 2.91{dd, J=12.2, 2.7 Hz,

1H), 3.11 (spt, J=7.0 Hz, 1 H), 3.37 (m, 1 H), 3.60 (d,J=122Hz, 1H),3.75(d, J=
10 123 Hz, 1 H),3.87-4.81 (m, 2 H), 7.26 {m, 1 H),7.61-7.69(m,3H),7.96 (d, J=

8.7 Hz, 1H), 8.54 (d, J = 1.7 Hz, 1 H)

Example 55
(28)-2-methyl-1 -[(2-methyl-3-pyridinyl)carbonyl]-4-{[2-methyl-4-
15 (trifluoromethyl)phenylisulfonyl}piperazine hydrochloride

O
F i — 0
F S—N N
.= LAY
7N
HCI —

To a solution of (38)-3-methyl-1-{[2-methyl-4-
(trifluoromethyl)phenyllsutfonyl}piperazine (may be prepared as described in
Description 24) (100 mg, 0.279 mmol) and 2-methyl-3-pyridinecarboxylic acid (38.2
20 mg, 0.279 mmol) in DMF (5 mL), HOBt (46.9 mg, 0.307 mmol), N-ethylmorpholine
(0.078 mL, 0.613 mmol) and HBTU (116 g, 0.307 mmol) were added and the
reaction mixture stirred at room temperature for 60 h. The mixture was concentrated
under vacuum, then partitioned between water (10 ml) and DCM (10 ml). The
aqueous was extracted with DCM (10 m!) and the organic layer separated by
25 hydrophobic frit. The organic layers were concentrated under vacuum to leave a
yeliow oil that was re-dissolved in 1:1 DMSO/MeCN (1.7 ml), split into two batches
and purified by MDAP. The relevant fractions were combined and concentrated
under vacuum to leave yellow oil (91mg). This was re-dissolved in THF (5 ml) and
treated with TM HCI in ether (0.2 ml). The solvent was removed at 40 °C under a flow
30 of Arto leave the title compound as a white solid (101 mg).
m/z (API-ES) 442 [M+H]"
'H NMR (400 MHz, METHANOL-ds} 8 ppm 1.26 - 1.44 (m, 3 H), 2.64 - 2.79 (m, 6 H),
2.83-2.98(m, 1 H),3.10 (d, J=10.1 Hz, 1 H), 3.37 - 3.76 (m, 3 H), 3.80-3.95(m, 1
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68 4-({(3S)-4-[(4, 6-di methyl-3- pyridinyl)carbonyl]-3-nethyl -
1- pi perazi nyl | sul fonyl)-3- nethyl benzonitrile 0 H-Th 413 -

S-NN 400 Hyo/ag10/007d33\ / PCT/EP2009/059012

10

15

20

25

H), 4.95 - 5.03 (m, 1 H), 7.72 (d, J=6.5 Hz, 1 H), 7.76 (s, 1 H), 7.96 (br. 5., 1 H), 8.06
(d, J=6.7 Hz, 1 H), 8.49 (br. 5., 1 H), 8.80 (br. 5., 1 H).

Example 56
N,N-diethyl-5-[{4-{[4-{trifluoromethyl)phenyl]sulfonyl}-1 -piperazinyl)carbonyl]-2-

F;@ﬁ}/_\o
F S5—-N N
F &

7 N

_/ ™\

A solution of 1-[{6-chloro-3-pyridinyl)carbonyl]-4-{[4~

pyridinamine

(trifluoromethyl)phenyl]sulfonyl}piperazine (may be prepared as described in
Example 51) (100 mg, 0.23 mmol) and diethylamine (0.45 ml, 2.3 mmol) in
isopropanol (3 ml) was irradiated to 180 °C for 1 h. The mixture was concentrated,
then the residue re-dissolved in EtOAc (100 ml), washed with water (25 ml), brine (25
ml), dried (Na,S04) and concentrated under vacuum to leave an orange solid (110
mg). Flash chromatography (silica; 40% EtOAc in pet. ether) gave the title compound
as a solid (35 mg).

m/z (API-ES) 471 [M+H]*

'H NMR (400 MHz, DMSO-dg) & ppm 1.08 (t, 6H), 3.04 (br s, 4H), 3.51 (m, 4H), 3.59
(brs, 4H), 6.55 (d, 1H), 7.48 (dd, 1H), 7.96 (d, 2H), 8.04 (d, 2H), 8.11 (d, 1H).

Example 57
N, N-dimethyl-5-[(4-{[4-{trifluoromethyl}phenyl]sulfonyl}-1-piperazinyl)carbonyi]-

5 OO
F 5
/N

N

2-pyridinamine

A solution of 1-[(6-chloro-3-pyridinyl)carbonyl]-4-{[4-
(trifluoromethyl)phenyllsulfonyilpiperazine (may be prepared as described in
Example 51) (300 mg, 0.692 mmol) and dimethylamine (2M, 0.35 ml, 6.921 mmol)
was irradiated to 100 °C for 3 h. The mixture was concentrated under vacuum, re-
dissolved in DCM (20 ml), washed with water ( 3 x 10 ml), dried (Na,SO4) and
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N WO 2010/ 007073PCT/ EP2009/ 059012 Exanples 69 to 71: The conpounds
of Table 2 were prepared in a siml|ar manner as the conpounds of

Exanple 5 I ng the correspondi ng reactants. 5T e
Exanpl e ngvsi%glr@g@tq?ucture mz (APl - ES) rMH 69 Bk Erdnonsons

1-{[6-(1-pyrrolidinyl)-3- pyridinyl]carbonyl}-4-{[4-

(trifl uoronwtceyirdtpthengdr vaclurote lydvepheenude proguct. BlGSh chréinbiography F41
S-N\N (silica; 50% EtOAG in pet. ether) gave the fitle compound as a solid (169 mg).
m/z (API-ES) 443 [M+H]"

"H NMR (400 MHz, CHLOROFORM-d) § ppm 3.08 {m, 4H), 3.13 (s, 6H), 3.67 (m,

5  4H), 6.48 (d, 1H), 7.56 (dd, 1H), 7.84 (d, 2H), 7.87 (d, 2H), 8.18 (d, 1H).

Examples 58 to 68:
The compounds of Table 1 were prepared in a similar manner as the compound of
Example 1 using the corresponding reactants.

10

Table 1:

Example | Name Structure m/z (API-

no. ES) [M+H]"

58 (2R}-2-methyl-1-[(2-methyl- (I? 7\ 0 444
3-pyridinyl)carbonylj-4-({4- E Co—@%—l\l N
[(trifluoromethyl)oxylphenyl}s s é) \_/
ulfonyl)piperazine w ¢ N

59 (2S)-2-methyl-1-[(6-methyl- F,C, 442
3-pyridinyt)carbonyl}-4-{[2- QO — 0O
methyl-5- g—N N‘<
(trifluoromethytphenyljsulfon g N/ \
[}piperazine
yi}pip AV

60 (28)-2-methyl-1-[(2-methyl- F5C 442
3-pyridinyl)carbonyl]-4-{[2- o] 0
methyl-5- 4 N ‘N_<
(trifluoromethyl)phenyl]sulfon (I)[ __/ /
[}piperazine N\
yltpip N 7N

61 1-[(8-methyi-3- F,C, 428
pyridinyl)carbonyl]-4-{[2- o  — 0
methyl-5- g—N N
{trifluoromethyl)phenyl]sulfon N/
yi}piperazine O / \N
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(trifluoromethyl)phenyl]sulfon yl}-1-piperazinyl)carbonyl]

( CO 70 N-(tetrahydro-2H pyran-4-

i na mne OWO%%I%/GOT{\'%I I\ F SNNIT [I\/

-2- pyrid

PCT/EP2009/059012

62

1-[(2-methyl-3-
pyridinyl)carbonyi]-4-{[2-
methyl-5-
(triflucromethyl)phenyl]sulfon
yl}piperazine

428

63

3-methyl-4-({{(3R)-3-methyl-
4-[(6-methyl-3-
pyridinyl)carbonyl]-1-
piperazinyl}sulfonyl)benzonit
rile

-N N
—/
Jé/:\fN

399

B4

(2S)-2-methyl-1-[(2-methyl-
3-pyridinyl)ycarbonyl]-4-({4-
[(trifluoromethyhoxy]lphenylls
ulfonyl)piperazine

r—' F

444

65

(2R)-2-methyl-1-[(2-methyl-
3-pyridinylycarbonyl}-4-({4-
[(triflucromethyl)oxylphenyl}s
ulfonyl)piperazine

F F

u\_/

’“éj

444

66

5-[(4-{[4-
(trifluoromethyl)phenyl]sulfon
yl}-1-piperazinyl)carbonyl]-2-
pyridinamine

415

67

4-({(3S5)-4-[(2,6-dimethyl-3~
pyridinyl)carbonylj-3-methyl-
1-piperazinyl}sulfonyl)-3-
methylbenzonitrile

—y

—N

L( A

OZOO:O

413

68

4-({(3S)-4-[(4,6-dimethyl-3-
pyridinyl)carbonyl]-3-methyl-
1-piperazinyl}suifonyl)-3-
methylbenzonitrile

__Q

VAR
S—N

”L( a

413
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0/ ( NI -1 10 71 4-[((3S)-4-{[6- (dinethylam no)-3-
pyri di nyl ] carbonyl }-3-net hyl - 1-piperazinyl)sul fonyl]-3-

met hyl benzggibldsssd ' © 428 PCT/EP2009/059012

Examples 69 to 71:
The compounds of Table 2 were prepared in a similar manner as the compounds of
Example 56 and 57 using the corresponding reactants.

53 Table 2:
Example | Name Structure mfz
no. (API-
ES)
[M+H]"
69 1-{{6-(1-pyrrolidinyl}-3- F ICE) 7\ 0 469
pyridinyl]caroonyl}-4-{[4- F%—QS——N N
(triflucromethyhphenyljsulfon | ¢ LR —
yl}piperazine 4 \N
. -2 - -4 O
70 ;\{)Etse:ﬁjtl{ﬁ_ro 2H-pyran-4 i F g L /——~\N 0O 499
(trifluoromethyl)phenyl]sulfon FE C L N
yl}-1-piperazinyl)carbonyl]-2- 7 N
pyridinamine —_—
NH
O
71 4-[((3S)4-{[6- (I? /\ o} 428
(dimethylamino)-3- N SN N
pyridinylJcarbonyl}-3-methyl- )
1-piperazinyl)sulfonyl]-3- 74 \N
methylbenzonitrile —_—
N..._.
/
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2010/ 007073PCT/ EP2009/ 059012 Exanpl es 72 and 73: The conpounds of
Table 3 wemeopnepemed in a simlar manner as the conmpoung-fpksRbRLE
22 using the corresponding reactants. 5Table 3:

10

15

Examples 72 and 73;
The compounds of Table 3 were prepared in a similar manner as the compound of

Example 22 using the corresponding reactants.

Table 3:

Example | Name Structure m/z (API-

no. ES) [M+H]"

72 4-({(3S)-3-methyl-4-[(6- Q@ ,—/ 0 385
methyl-3-pyridinyl)carbonyl]- NC—@?*N N
1- I
piperazinyl}sulfonylbenzonit 0 < 74 \N
rile —

73 1-({4- 412
[{difluoromethyloxylphenyl}s N \
ulfonyl)-4-[(6-methyi-3- F /
pyridinyhcarbonyllpiperazine ;:—< U

O—©-S—N N
3V %

Example 74

1-[{(6-methyl-3-pyrid inyl)carbonyl]-4-{[2-methyl-4-

(trifluoromethyl)phenyilsulfonyl}piperazine

0

e
F,C :

@] / \N

The compound of Example 74 was prepared in a similar manner as the compound of
Example 49 using the corresponding reactants.
m/z (API-ES) 428 [M+H]*

Example 75

(2S)-1-{[6-(1 -Azetidinyl)-4-methyl-3-pyridinyljcarb onyl}-2-methyl-4-{[4-
(trifluoromethyl)phenyl]sulfonyl}piperazine
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Exanpl e no. Nanme Structure mz (API-ES) [MrH 72
4-({(3S)-3-nethyl -4-[(6- nethyl-3-pyridinyl)carbonylk 1-
pi per azi nyl{ysikd@Bys) benzonit rile NC o 385 it/ Th |1>C1§1E?>2009 03901I2\(

.

7\
FF g —
SN
F

(25)-1-(6-Fluoro-4-methyl-3-pyridinyl)carbonyl]-2-methyl-4-{j4-
(triflucromethyl)phenyl]sulfonyl}piperazine (may be prepared as described in
Example 27) (67 mg, 0.15 mmol) was weighed info a microwave vial and dissolved in
5 isopropanol (1.5 ml). Azetidine (0.203 ml, 3.01 mmol) was added and the mixture
was heated in the microwave to 120 °C for 12 h with stirring. The reaction mixture
was concentrated to give the crude material as a colourless gum (~187 mg). This
was purified by MDAP to give the title compound as a pale yellow gum (67 mg). The
gum was redissolved in MeOH, water was added, and the mixture was concentrated
10 under a flow of argon then dried in vacuo to give the title comopound as a colourless
solid.
m/z (API-ES) 483 [M+H]”
'H NMR (400 MHz, CHLOROFORM-d) & ppm 1.32 — 1.45 (m, 3 H), 2.16 (s, 3 H),
2.24 -2.35(m, 1 H), 2.36 — 2.53 (m, 3 H), 3.26 — 3.41 (m, 1 H), 3.55 - 3.67 (m, 1 H),
15 3.70-3.83 (m, 1H),4.04 (t, J=7.5 Hz, 4 H), 4.0 - 4.5 (v br, 1 H), 4.6 -5.1 (v br, 1 H),
6.05 (s, 1 H), 7.77 — 7.90 (m, 5 H).

Example 76
4-({(38)-4-[(6-cyclopropyl-3-pyridinyl)carbonylj-3-methyl-1-
20  piperazinyl}sulfonyl)-3-methylbenzonitrile

_ Q??/‘“\ 4
N= s=N N
o Y

Argon was bubbled through a solution of 4-({(35)-4-[(6-iodo-3-pyridiny!)carbonyl]-3-
methyl-1-piperazinyl}sulfonyl)-3-methylbenzonitrile (50.0 mg, 0.098 mmol) (may be
prepared as described in Example 50), potassium phosphate (72.8 mg, 0.343 mmol)
25 and cyclopropylboronic acid (25.2 mg, 0.294 mmol) in toluene (3 mL) and water (200
pl) for 30 min. Tricyclohexylphosphine (2.75 mg, 9.80 pmol) and palladium(il} acetate
(1.100 mg, 4.90 pmol) were added and the resulting pale yellow solution heated at
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o\ /7 K 73 1-({4- [(difluoromethypoxy]phenyl}s
ul fonyl)-4-[(6-nmethyl-3- pyridinyl)carbonyl]piperazine o 412
WO 2010/007073 PCT/EP2009/059012

100 °C for 2 h. LCMS had not changed from 1 min, at 45 °C. The solution was cooled
and concentrated under vacuum to leave a pale yellow solid. Purification by MDAP
and concentration of the desired fractions gave the title compound (1.0 mg)as a
clear film, and a batch of recovered 4-({(35)-4-{(6-iodo-3-pyridinyl)carbonyl]-3-methyl-
5 1-piperazinyl}sulfonyl)-3-methylbenzonitrile (28.2 mg) starting material.

m/z (API-ES) 425 [M+HT*
"H NMR (400 MHz, CHLOROFORM-d) 8 ppm 1.03-1.07 (m, 4H), 1.36 (d, J = 7.2 Hz,
3H), 2.06 (m, 1H), 2.68 (s, 3H), 2.71 (td, J = 12.0, 3.2 Hz, 1H), 2.89 (dd,J=120,3.2
Hz, 1H), 3.35 (m, 1H), 8.68 (m, 1H), 3.73 (m, 1H), 4.12 (brm, 1H), 4.53 (brm, 1H),

10 7.19(d, J = 8.4 Hz, 1H), 7.56 (dd, J = 8.4, 2.4 Hz, 1H), 7.60-7.67 (m, 2H),7.85 (d, J =
8.4 Hz, 1H), 8.42 (d, J = 2.4 Hz, 1H)

Equipment:

15 Mass-directed automated HPLC/Mass-directed automated preparation (MDAP)

Where indicated in the above compounds, purification by mass-directed automated
HPLC was carried out using the following apparatus and conditions:

20  Hardware
Waters 2525 Binary Gradient Module
Waters 515 Makeup Pump
Waters Pump Control Module
Waters 2767 Inject Collect

25  Waters Column Fluidics Manager
Waters 2996 Photodiode Array Detector
Waters ZQ Mass Spectrometer
Gilson 202 fraction collector
Gilson Aspec waste collector

30
Software
Waters MassLynx version 4 SP2

Column
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111 11 Q NGIV-/\ Exampl e 74
(6-net hyl - 3-pyridinyl)carbonyll-4-([2-nmethyl-4-
i 1 uor ogtvlohgny! 1 sul fonyl } pi perazine 0 I'1/ S NN Permpanosinosoorz

-N
-
r
The columns used are Waters Atlantis, the dimensions of which are 19mm x 100mm

(small scale) and 30mm x 100mm (large scale). The stationary phase particle size is

Sum.

5 Solvents
A 1 Aqueous solvent = Water + 0.1% Formic Acid
B : Organic solvent = Acstonitrile + 0.1% Formic Acid
Make up solvent = Methanol ; Water 80:20
Needle rinse solvent = Methanol

10
Methods
There are five methods used depending on the analytical retention time of the
compound of interest. They have a 13.5-minute runtime, which comprises of a 10-
minute gradient followed by a 3.5 minute column flush and re-equilibration step.

15

Large/Small Scale 1.0-1.5 = 5-30% B
Large/Small Scale 1.5-2.2 = 15-55% B
Large/Small Scale 2.2-2.9 = 30-85% B
Large/Small Scale 2.9-3.6 = 50-99% B
20  Large/Small Scale 3.6-5.0 = 80-99% B (in 6 minutes followed by 7.5 minutes flush

and re-equilibration)
Flow rate
All of the above methods have a flow rate of either 20mls/min (Small Scale) or

25  40mls/min (Large Scale).

Liguid Chromatography / Mass Spectrometry

Analysis of the above compounds by Liquid Chromatography / Mass Spectrometry
(LC/MS) was carried out using the following apparatus and conditions:
30
Hardware
Woaters Acquity Binary Solvent Manager
Waters Acquity Sample Manager
Waters Acquity PDA
35  Woaters ZQ Mass Specirometer
Sedere Sedex 75
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The conpound of Exanple 74 was prepared in a simlar manner as the
conpound of Exanple 49 using the corresponding reactants. nlz

(API - ES) 15 Exanple 75 '
(25)-1- {(gaﬁwbgggﬁﬁginyl) 4- et hyl - 3- pyridinyIicarbonylfCTmmﬂmﬂuun%
[4- (trifluoronethyl)phenylisulfonyll piperazine

(28) - 1- [ ( 6SpftwaEre) - 4- net hyl - 3- pyri di nyl ) car bony1] - 2- net hyl - 4- 0-
(trlfluoroqpkggmkggsmxug§mhhppyl}p|pera2|ne (may be prepared as
described in Exanpl € (67 mg, 0.15 mmol) was weighed into a

m crowave vial and dlssolved in 5isopropanol (1.5 m). Azetidine
(0.203 m c%hggnnnnl) mas added and the nixture was heated in the

m crowaye fo 120 C h wth stirrin reaction m xture was
Concent  at a0 PV 85 s WplatoAchutie PER UBLS & & dhodmepsengaimichiese
ng) . This wagm¥soie dridystAdonErytihasd yﬁnél@@[zéistimﬁprrpound as a pale
yell ow gum (67 ng). The gum was redi ssolved in MeOH, water was added,
and the m xture was concentrated 10under a flow of argon then dried
in vactio wsehvghte the title conopound as a colourless solid. mz

(API -ES) 483 r1H NVF LOROFORM d) 8 ppm 1.32 - 1.45
(m 3 H, g-f@”?@‘fs%’fﬂf{ﬂ- Wéfoﬁw*\f‘% 2.36 - 2.53 (m 3 H),
3.26 -16. 4B :(@ryardic Eblvend = %eton&alélo(ﬂﬂ% Eorbic AdiB3.70 - 3.83 (m 1 H),
4.04 (t (v br, 1 H, 4.6 -5.1 (v br, 1 H,

6.05 (s, 1 a]?v{;‘azéyr11-}ﬂz=élban€tht . Exanple 76

4- ({(3S) - 48}rofg Yhash eWatpy 1- 3- pyr i d| nyl ) car bony1l] - 3- net hyl -

20pi per azi nyl }sul fonyl) - 3-net hyl benzonitrile O S-NN O |1\
Method

15 The generic method used has a 2 minute runtime.

Time / min | %B
0 3
0.1 3

1.5 97

1.9 97
2.0 3

The above method has a flow rate of 1ml/min.

The injection volume for the generic method is 0.5 ul
20  The column temperature is 40 °C

The UV detection range is from 220 to 330 nm

Biotage SP4®

25 Biotage-SP4® is an automated purification system. It uses preloaded silica gel
columns. The user applies their material to the top of the column and chooses

solvents, gradients, flow rates, column size, collection method and eluting volumes.

Phase Separators {Hydrophobic frit)

30
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Argon was bubbl ed through a sol ution of
4-({(3S)-4-[(6-io0do-3-pyridinyl)carbonyl] - 3-

met hyl - 1- piyelofds }sul fonyl) - 3-net hyl benzonitrile (50

nol ) (may beog}r%eogg?ed as described in Exanpl e 50), pot gggfiﬁg%gogfﬁsg%%
phosphate (72.8 ng, 0.343 mmol) 25 and cycl opropyl boronic acid (25.2
nmg, 0.294 ety separglotsuaiees (Bgel)f ISOUURERecolrR@Ofifdd) wittoran 3ptimized frit
Tricycl ohe i ; . p pun(ll) acetate
(1.100 ny, "'ﬁ%*%*’ﬁﬁ% ?&%fsee%ggg%d adudtls PHRsy B0 %@“ﬁ%ﬁeg %]"T"}S@v“”ger
sol ution h@mved at 100 C for 2 h. LCMS had not changed from 1 nm
at 45C. The solution was cool ed and concentrated under vacuumto

| eave a_pal e yellow solid. Purification by MDAP and concentration of
t he desfr et Piasagal eXehaNae qarnsld@8npound (1.0 ng) as a cl ear
film and a batch of recovered
4-({(3S)-4-](6-i0do-3-pyridinyl)carbony]]-3-nethyl -

51- pi per az 'YRA¢ dnfligadee ) the ﬁ‘ﬁFIPRH”B%nQ'brﬁclﬁ Cpigidogawas wggd esapart agthe
material . @bmpdAdl pLEﬁl‘ati%ai)rf)cMer Tﬂdi‘&dﬂg/an(IQ@QUWZSC@’JL%&BMaQ)US%dem
1.03-1. 07 ﬁﬂs%?%é,,\]:?i . 3H), 2.06 (m 1@, 2.68 (s,
3H), 2.71 UTE SCR2 5 2 glliga-pgsediggrbens wig'q ghemigally bpnded propylsylifonic
1H), 3185 aay fuddionaBg@8p(m 1H), 3.73 (m 1H), 4.12 (brm 1H), 4.53
(brm 1H), 107.19 (d, J = 8.4 Hz, 1H), 7.56 (dd, J = 8.4, 2.4 Hz,
1H), 7.60-7.67 (m 2H), 7.95 (d, J = 8.4 Hz, 1H), 8.42 (d, J = 2.4
Hz, 1H) Eql8QuifE SCXR GesgisealiDaect ed aut omat ed HPLC/ Mass-direct ed

aut omat ed LOR:: P) Where indicated in the above conpounds,
purificati g%&‘gﬁgﬁhéls%l&r\’g@t"%ﬂd aut omat ed HPLC was carried out using

t he fol | owFwestiapg &Grawm Sremytsuonicladid ons: 20 Hardware Waters 2525

Bi nary adi,ent: . Waters 515 Makeup Punp Waters Punp Control
Modul elﬁat g?%@%@gﬁ%ﬁ@ct Col | ect 25Waters Col um Fl ui di cs Manager
Wat er s 29960WHet lodi fy@@nArray Det ector Waters ZQ Mass Spectroneter

G lson 202 fraction collector Glson Aspec waste collector 30

Software \Waters MassLynx version 4 SP2 Col um
Pharmacological data

Compounds of the invention may be tested for in vitro biological activity in the
20 hCay2.2 assay in accordance with the following studies:

Methods
Cell biology
Stable cell lines expressing the human Cayv2.2 a (o1g) subunit, along with the human

25 B3 and 0231 auxiliary subunits were created following sequential transfection and
selection of human embryonic kidney {(HEK293) cells. HEK293 cells were cultured
in Dulbecco’s modified Eagles media/F12 media (Invitrogen, Cat # 041-95750V)
containing 10% foetal bovine serum, with added L-glutamine (2 mM; Invitrogen, Cat #
25030-024) and non-essential amino acids (5%; Invitrogen, Cat # 11140-035).

30 |Initially HEK293 cells were transfected with two plasmid vectors for expression of the
hCav2.2 a subunit (pCIN5- hCay2.2 which carries a neomycin resistance marker) and
the hCay B3 subunit (pCIH-hCay B3 which carries a hygromycin resistance marker).
Clonal cell lines were isolated following selection in media supplemented with 0.4 mg
ml" Geneticin G418 (Invitrogen, Cat# 10131-027) and 0.1 mg mI"" hygromyain

35 (Invitrogen, Cat# 10687-010). These clonal cell lines were assessed for Ca,2.2 af
B3-mediated current expression using the lonWorks planar array electrophysiology
technology (described below). A clonal line was identified that gave a reasonable
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[ [ [ f which are
The colums used are Waters Atlantis, the dinmensions o
19nm x 100mm (smal |l scale) and 30nm x 100mm (| arge scale). The

stati onarymafﬂelﬂmv:{ icle size is 51l.trn. 5 Solvents A%%ﬁ@%?ﬁ%

sol vent Water + 0.1% Formic Acid B: Organic sol vent

d solvent = Methanol : Water 80: 20 Needl e
:i 252%550:/21%?9' é&%?*w&ﬁﬁ?a 26 BB dent exprassion Bhi§ tafidinermiok dresfastedwith

dependi ng omplasreidaeatoy fok emreisﬁdrﬁi’f&h@ﬁhrﬁér{@z&fsﬁ t@%piﬁ’?ésge@mgﬁh ogrigs.

it 6 g adt BPT T [N ReR ke S lonal Sitispismletad fokprammselecton in
re-equili brraedl@norﬂatmpg 0B umﬂlgeﬁu&mig}cln S C%tQPJ’?%s 3&%@%9 4 mg

5% B Lar ge/ Smal | Sca
égr ggéA)SB Larlsq?%gt' %”591755”93 gp A)SE’VQ{&Q?EU@PSW&M ideiipe
3.6-5.0 smt@g% @b@strie\&imfrﬁa;,ﬁg of p:s/hmende@mea cﬁrrgﬁt@tE@§S|6¢]§€d;orge”

re-equili brtﬁééqu%s rﬁasﬁi’&d fé‘ll(@ n&opn%egg}‘ll&g ég%gg%%l%;@e(syawg@ vebil e)

rate of either
Li qui d Chr dHaedlyingpyag/continiiouSp ewtintainet bwthémdtbs&insof@MB ngngg )Was

d tr o
carr g oue 11 e HET U85 ey HTER, G . SR o e
Vat er s 18¢ qa7 t e lgfﬂggl)pgy\@r@nmmtrmgammaﬁ%mzﬁnth Cw!s%fﬁgg%rg@ﬂf;r%ﬁf
Wat er s Acqttid 71 78RO S fl\é\éﬁsﬂ’ﬁlspa%%é\@ﬁﬁi r%‘?@e% ﬁgo 0& nge'{'rpI?E(?lnw rogen, Cat #

12604-013),

Cell preparation

15 Cells were grown to 30-60% confluence in T175 flasks and maintained at 30°C for
24 hrs prior to recording. Cells were lifted by removing the growth media, washing
with Ca® free PBS (Invitrogen, Cat #14190-094) and incubating with 3 m! of warmed
(37°C) TrpLE (Invitrogen, Cat # 12604- -013} for 6 minutes. Lifted celis were
suspended in 10 mi of extracellular buffer. Cell suspension was then placed into a 15

20 mitube and centrifuged for 2 minutes at 700 rpm. After centrifugation, the
supernatant was removed and the cell pellet was resuspended in 4.5 ml of
extracellular solution.

Electrophysiology

25 Currents were recorded at room temperature (21-23°C) using the lonWorks planar
array electrophysiology technology (Molecular Devices Corp.). Stimulation protocols
and data acquisition were carried out using a microcomputer (Dell Pentium 4. In
order to determine planar electrode hole resistances (Rp), a 10 mV, 160 ms potential
difference was applied across each hole. These measurements were performed

30  before cell addition. After cell addition a seal test was performed prior to antibiotic
(amphotericin) circulation to achieve intraceliular access. leak subtraction was
conducted in all experiments by applying a 160 ms hyperpolarizing (10 mV) prepuise
200 ms before the test pulses to measure leak conductance. Test pulses stepping
from the holding potential (Vi) of -90 mV to +10 mV were applied for 20 ms and

35 repeated 10 times at a frequency of 10 Hz, In all experiments, the test pulse protocol
was performed in the absence (pre-read) and presence {(post-read) of a compound.
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Sof tware Waters MassLynx version 4.1 Colum 5 The columm used is a
Waters Acquity BEH UPLC 018, the dinensions of which are 2.1mm x

50mm The 30h@0AG¥% Phase particle size is 1.7p. m So!_ _
Aqueous so?a\/cgnq[léh: Water + 0.05% Formic Acid 10B : Ogaml’gﬁgﬁ:ﬁ%ﬁpog

Acetonitrile + 0.05% Form ¢ Acid Weak Wash = 1:1 Met hanol : V\at_er
Strong Wasire angtrest-ipeeshvere sepfiatedderrecdnpaed hddtiarsetoweishyea 2-31% miH e
runtinme. TigPphtigin B 0 3 0.1 3 1.5 97 1.9 97 2.0 3 The above

nmet hod has a flow rate of 1nml/ m n.

Solutions and drugs
5 The intracellular solution contained the following (in mM): K-gluconate 120, KCI
20mM, MgCl, 5, EGTA 5, HEPES 10, adjusted to pH 7.3. Amphotericin was
prepared as 30 mg/ml stock solution and diluted to a final working concentration of
0.2 mg mI™ in intracellular buffer solution. The extracellular solution contained the
following (in mM): Na-gluconate 120, NaCl 20, MgCl; 1, HEPES 10, BaCl, 5,
10 adjusted to pH 7.4.

Compounds were prepared in DMSO as 10mM stock solutions and subsequent 1:3
serial dilutions performed. Finally the compounds were diluted 1:100 in exiernal
solution resulting in a final DMSO congcentration of 1%.

15
Data analysis
The recordings were analysed and filtered using seal resistance (>40 MQ),
resistance reduction (>35%) and peak current amplitude (>200pA) in the absence of
compound to eliminate unsuitable cells from further analysis. Paired comparisons

20 between pre-compound and post-compound additions were used to determine the
inhibitory effect of each compound. The concentrations of compounds required to
inhibit current eficited by the 1% depolarising pulse by 60% (tonic plC50) were
determined by fitting of the Hill equation to the concentration response data. In
addition the use-dependent inhibitory properties of the compounds were determined

25 by assessing the effect of compounds on the 10" versus 1% depolarising pulse. The
ratio of the 10" over 1 pulse was determined in the absence and presence of drug
and the % use-dependent inhibition calculated. The data was fitted using the same
equation as for the tonic plCsy and the concentration producing 30% inhibition (use-
dependent pUD;,) determined.

30
The compounds of Examples 1 to 49 and 52 to 74 were tested in the hCay2.2 assay
and demonstrated the following pUDsp and plCs, values. Compounds were tested in
the form as described in the Examples. All compounds tested have been tested one
or more times (up to 11 times). Variations in pUDy, and plCs, values may arise

35  between tests.
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The injection volume for the generic nmethod is 0.5 ul 20 The col um
tenperature is 4000 The UV detection range is from 220 to 330 nm

Bi ot age SP4G)dmhPtage- SP40 is an automated purlflcatlgeT&¥?%§pb
uses preloaded silica gel colums. The user applies their er

the top of the colum and chooses sol vents, gradients, flow rates,
col urm si z&he gampeinds drio 4BERG 82 dnTH exhikited @ Pisuvalee ofhEsemSedhamt or S

(Hydr ophobigg, frpé t:amé&mdgheiée 60O PRI, 51 & 2, BERAR, 86 to§53ls>ke}T
colums fitted timzed mat er’i al easl pdrates
aqueous ph&s& W Sﬁw%m?&rqxwaﬁ%la @pré’ﬁtus ofi f@er mprexthianys.0. 5 hsmpo@tdsong

Cati on Exchagoe 16311 bi dme28\Vmrs sunsh eat @kl ke ROEPRHEAS, @) 7PCX
cartrld?e g %sed as part of the compound puri fication process
y apdr §€9@

Typi cal ExREISHI D0 ¥alke pf Y9 er e a5 [ SOLUTE SCX-2 is a
silica- based sorbent with a chemnically bonded propylsulfonlc 10aC|d

f ti | . X- Dat Si|
50 pm - TRASTPOES 105 Gored PRGpY. ot THRL. Hoidd, TECAIEMIP 06
meq/ g Countxtibitedrs mEsopICs, VBRR! JTBI0bragHisaRAn Qat'ﬁhe compolRARPIIES 39%0 t he

i nvention \ t n r b|oIo vity in the
20hCav2. 2 38 5§g? nf’%s’Sg’g %P{?jé ‘W\'/"Jph EYEYe ?lﬁe Ef{‘tﬁ%é?s 08P Adts
Cel |l bil®l ogy Stable cell |ines expressing the human Cav2.2 a (alB)
subunit, along with the human 25in and 0251 auxiliary subunits were
created foll ow ng sequential transfection and sel ection of human
enbryoni ¢ ki dney (HEK293) cells. HEK293 cells were cultured in

Dul becco's nodi fied Eagl es nedia/ F12 nedia (I nvitrogen, Cat #
041-95750V) containing 10% foetal bovine serum wth added
L-glutamne (2 mM Invitrogen, Cat # 25030-024) and non-essenti al
amno acids (5% Invitrogen, Cat #11140-035).
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30 Initially HEK293 cells were transfected with two plasm d vectors
for expression of the hCav2.2 a subunit (pClIN5- hCav2.2 which carries
a neonycin resistance nmarker) and the hCav f33 subunit (pClH hCav [3
3 which cgnLifs a hygronycin resistance marker). Conal cell lines
wer e isol ol owi ng selection in nedia supplenented with 0.4 ny
nrl Ceneticin G418 (I'nvitrogen, Cat # 10131-027) and 0.1 ng nr1l

hygronycin 35 6 The a eII I nes
wer e assegsed Y@nggp F%\@%éﬁ Ojrgw&l rg%(g%urt'fzaelr&tacgﬁ%?@sss 5 %cff #8 t he
| onWbr ks Pﬁﬁmﬁhe'@pva}yheafélect r ophysi ol ogy technol ogy (descrl bed bel ow).

A clonal line was identified that gave a reasonabl e
2010/ 007073PCT/ EP2009/ 059012 | evel of fungyiosg| éﬁ 2. 2 a/ 133 current
expression. This cell line was transfected|w t g basm d vector for

ich carries a
| i nes isolated follow ng

expression of the human a261 subunit (pC P>
puromycin resistance marker) and clonal cell

selection in nmedia containing 0.62 pg <1l pronycin (Sigm, Cat #
P-7255), in addition to 0.4 ng 5nml-1 netci n@418 and 0.1 ngy nml-1
hygronyci n. Several cell lines iglentified that gave robust

| evel s of Cav2.2 a/133/0261- rredw% B xpressi on and one of

t hese was sel ected for conpound gdl i ng. 1‘E)mesm on of all three

2~ CoRt i nuousl y mai ntai ned by the
ygronycin (0.1 ng nl-1) and

epfrai ntained at 1037C in a

hum di fi ed environnent contal i / 5% C2 in air. Cells were |iberated
fromthe 1175 culture fl asks gassage and harvesting using TrpLE
(I nvitgogen, Cat # 12604-013). CBI| preparation 15Cells were grown to
30-60% confl uence in T175 flaaks and mai ntained at 30C for 24 hrs
prior to recording. Cells were/lifted by renoving the growh nedi a,
washi ng wt dndGaaik-indepead&dly s(elemédtfrcmgem afip: #14190-094) and

b st el b % PRty LRI L AR Rl

extracel | u,kcﬂtrallhyt;fcﬁ/ano NEFR™ and pelogémn vwas then placed into a 15 20
m tu pi fuged for 700 Af

Cent 1 16 ugB B Xt pte Bt Ran G P FarR oy diSah &b Eoe oyplrated 0gis
resuspended tb B rAeerer‘ed chéteeo«iyclalc el Rifl zmnl I%%tagtatt@h witEhrechitrogdnystoml togy
25Current s, were recor d ro 21-23C) using the

| onWr ks B’Fyﬁémeya??gﬁa%leg??r%ﬁﬁyg %éf g@ﬁﬁé‘l’%@v ’%%I ecul ar Devi ces

Corp.). SWheneIpaesemn qmlcbwdmcsqaliaﬁd data acquisition were carried out

using a € Pent.i u Inorder to determ ne planar
el ect rodghh Pr% :t?aal EQSCYEI%?) b1 '@’163'%” ESGH%E K&ential difference
was alpl i E&Imah;rdmn@adulamyle These measur enents were perforned

30before ge dd|t|o After c a_se test was perforned
prior to gnf i e R ha?'f’%%‘ﬁ ﬁ bﬁa?%l(%hl eve
i ntracel | Bf arhydmgeashafdlmkcwbt capmalmkmscngn@luake@ in all

e et o cotat e GRreapLF B8 . Roand HER ek et BebbeRonetl “hui iiszoo

stepping fromthe holding potential (VH) of -90 nv to +10 nV were

I d 35 10 .t t .
ZPP iher FrfaRomoPBRidos Gk SBERLE g e IOR oEE s POPHERTIR it lbeance
(pr e-r ead) alatvy, pyaoemdeNRPRSE - read) of a conpound. Pre- and

post-reads were separated by a conpound addition followed by a 3-3.5
m n incubation.

3. A compound for use according to claim 1 wherein R' is NR™®R" and R'® and R™

subunits within this cell |ine
i nclusion of 418 (0.4 ”ﬁ{ﬁrm'
puronycin (0.62 pg ml-1).

are independently selected from hydrogen and Cy alkyl, or R™ and R'® together with
25  the nitrogen atom to which they are attached form a 4 to 6 membered heterocyclic

ring.
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Sol utions and drugs 5The intracellular solution contained the
following (in mMM: K-gluconate 120, KCI 20mM MCl2 5, EGTA 5, HEPES
10, adjusted to pH 7.3. Anphotericin was prepared as 30 ng/m stock
solution gn I mi- 1
h it ac T mpUE e e agidhfhg 04y A F BRRAT i3 WS o Fof .
contained the following (in mVM: Na-gluconate 120, NaCl 20, MCi2 1,
HEPES 10, 7 £ in
ONB0 2. 15 o Bo L e B0 GuoRty b of KRR SRET uhEfeh R ALY
perfornmed. Finally the conpounds were dlluted 1: 100 in external
solution ke th 9 ta
nal'ysy s B epiBth forfoc 0Bk MR AGRNE FRERR R aP aBnd B P Y
resi stance (>40 MD), resistance reduction (>35% and peak current
anpl i t “de7(ﬁ%891§@1)md for F?eea@c%?cﬁ‘ﬂaqc% cgélm%%ﬁé’rﬂmhé 2 @hb RaL&HeUhG 8P €
cells fromfurther analysrs. conparisons 20BRY e
pr e- conpofemhukar(th)post - conpound additi ons were used to determ ne the
i nhibitory effect of each conmpound. The concentrations of conpounds
required to inhibit current elicited by the ﬂ@ ol ari sing pul se by
50% (tonic pl C50) were determned by fittifjg o henHi || equation to
the concentration response data. In additi e use- dependent
i nhibitory properties of the conpounds were determined 25 by
assessing the effect of conpounds on t he. 10t i\ ver sus 1st depol ari si ng
pul se. The ratio of the 10111 over pulde wd3 determned in the
absence and presence of drug and he K?use dependent inhibition
cal cul ated. The data was fitted g%&n equation as for the
tonic pl C50 and the concentratio 8TUCIng 30% i nhi bition
(use-dependent pUD30) determ 0 he conpounds of Exanples 1 to
49 and 52 to 74 were tes ed i hCav2. 2 assay and denonstrated the
foll owi ng puUD30 and pl C5 Comypounds were tested in the form
as described in the Exanples I4¥ conpounds tested have been tested
one or nore times (up to 1Rk® ineF}. Variations in puUbD30 and pl C50
val ues may ari se 35between tests™ The conpounds Ito 49 and 52 to 74
exhlbh%ed a puUD30 val ue of 4. ﬁ gr nore than 4.5. The conpounds 1 to
9, 11 to 19,21 to 25,28 to 49, 53 to 57, 59, 61, 63, 65 to
69, 71 andr&ghaxtacbuticatly acqepia®l setlthereof. 5.0 or nore than 5.0. The
conpounds 1, 6, 7, 14, 21, 24, 25, 28, 30 to 34, 36, 37, 39 to 41,143
to 49,54 to 57, 61, 69, 71 5and 74 exhibited a pUD30 value of 5.5 or
nor e t han8.5A bomphiendfonpeusmatsrdingtoigimZ8whareiBlhe 8dmp&ind i88 compéidnd 44,
45, 47, 5%@%Om§$ﬂ 56 to 74 exhibited a nean pl050 value of 5.0 or
| ess than' 5.0 e conpounds 1 to 23, 38 to 40, 52, 53, 57 to 59, 61
to 74 exhibited a mean pl C50 value of 4.5 o ess {han 4.5. 10
Clains 1.A conpound of fornmula (1), or a gy cal |y acceptable
salt thereof, for use in therapy, wherein:

(\N 0
o AL
\ R®
S-'.‘::O
R® -
R3 5
15 R

(ib),

or a pharmaceutically acceptable salt thereof.
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(I') mand n are independently selected fromO, 1 and 2; where
present, each R s independently selected from Cl4 al kyl, Cl4

al koxy, C3-6 cycloal kyl, cyano,laR b and hal ogen; 10Rla and R b are

i ndependently sel ected from hydrogen, C 4 al kyl, C3_6cycloal kyl and a
4 to 6 nmenbered heterocyclyl; or Rla and Rib together with the

ni trogen &t Awpmpowtd foh usdageondieg it aryoinedftims 4 {18 wbekimBiiseted

het er ocycl.] 1.Ng; sent, each R2 is Cl4 al kyl; R3 is
hydr ogen, h%lgﬁlggﬁ,c1%®§%§!k8g4 hal oal kyl or 014 hal oal koxy; 15R4 is
hydrogen or G 4 alkyl; R6 is hydrogen, hal ogen, cyano, Cl4 hal oal kyl

or C 4c habal , ' ] oal k

Csm ha oaﬁg'oé%g%@ﬁj @ﬁ%@’%@%ﬁg@s}&%@g@%?@@{‘?@ %gre%ghi % hgx'g)lgghp
ot her t haarmgthybgen. 202. A conpound for use according to claim1l
wherein Rl is selected fromCl4 al kyl, C. al koxy, cyano and NR13R b.

3. A compound for use according to claiml1 wherein Rl is NRlaR b and
Rl a and Rl Acempadelfendenddoprding ectnyankod naineadt tgeh vwinedsiCRA aad K| |

2t ached T e aEaNE e WBRRh BORFT Rl v o7 LT T

conpolhd for use according to any one of clains 1 to 3 wherein nis O

or 1. 5 f use accordi ng.tao e, of al to
2 wher ei 172" PP ARTRBF Goc ot B3 Bichde A 220EInRl s My
wher ei n Reyridinyiieartvg hylhéd[4ririflaorbmemhylphemnipatongl}fiperazise offccouidi ng to
claim6 wherein the conpound is a corrpoulqd of formula (la) O R5
10(la), or a pharmaceutically accept It thereof.

O >

Cy

0=5=0

CF,

, or a pharmaceutically acceptable salt thereof.
15

13. A compound of formula (1)
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8. A conmpound for use according to claim7 wherein the conpound is a
conpound of forrmula (IDb) 9. A conpound for use according to any one
of clains Ito 8 wherein R3 is Cl4 hal oal kyl or Cl_4 hal oal koxy. 510.
A conpound for use according to any one of clains 1 to 9 wherein R4

i s hydrogen or nethyl. 11. A conpound forNaGSES ERQrding to any one
of claimse 1 to 10 wherein R5 and R6 are inglepe ntTy sel ected from
hydr ogen and G 4 hal oal kyl. 12. A conpound use according to claim
1, which is (2S)-2-Methyl-11(2-nethyl-3- pyrijdi nyl)carbonyl] 4

{[4-(trifluoromethyl)phenyl]sulfonyl}pi peraziige of formula NI ON N
CF3 , or a pharnmaceutically accept abl @ thddeof. 13. A conpound
e i

of formula (1) (I') wherein n1ag§ n dependently sel ected from
0, 1 and 2; where present, ch iﬁ%ependently sel ected
from Cl4 al kyl, Cl.4 al koxy, CB-GQEé; Ioalk§l,mcyano, NRl anl b r< and
degntTy sel ected from hydrogen, Cl.4

6 menbered heterocyclyl; or Rla and
m-RO which they are attached forma
g; where present, each R is G .4
ogenrfcyano, C- 1.4 haloalkyl or Cl1.4

hal ogen; Ria and Ri b are indepe
al kyl , C3_6cycl oal kyl ang,sa 4
Rib together with the ni{Ytog
4 to 6 nmenbered heterocyclic
al kyl ; 10R3 is hydrogen, hg?
habal kOXY;

e (J
vy

)
wherein m and n are independently selected from 0, 1 and 2;
where present, each R' is independently selected from Ci.4 aikyl, C4.4 alkoxy, Cas
5 cycloalkyl, cyano, NR'*R'™ and halogen;
R'" and R™ are independently selected from hydrogen, Ci.q alkyl, Cs cycloalkyl and
a 4 to 6 membered heterocyclyl; or R™ and R’® together with the nitrogen atom to
which they are attached form a 4 to 6 membered heterocyclic ring;
where present, each R? is C,4 alkyl;
10  R®is hydrogen, halogen, cyano, Ci.4 haloalkyl or Cy.4 haloalkoxy;
R* is hydrogen or C.4 alkyl;
R%is hydrogen, halogen, cyano, C,.4 haloalkyl or Cy_4 haloalkoxy;
R? is hydrogen, halogen, cyano, Cy.4 haloalkyl or Cy.4 haloalkoxy;
such that at least 1 of R®, R%, R® and R® is a group other than hydrogen with the
15  proviso that the compound is not
1-[(4-chlorophenyl)sulfonyl]-4-[(6-methyl-3-pyridinyl)carbonyl]piperazine;
1-[(5-bromo-3-pyridinyl)carbonyl]-4-[(4-chlorophenyl)sulfonyllpiperazine;
1-[(3-chlorophenyl)sulfonyl}-4-(3-pyridinylcarbonyl)piperazine;
1-[(5,6-dichloro-3-pyridinyl)carbonyl]-4-{[4-(triflucromethyl)phenyl]sulfonyl}piperazine;
20 1-[(6-chloro-3-pyridinyl)carbonyl]-4-{[4-chloro-3-
(trifluoromethyl)phenyl]sulfonyl}piperazine;
1-[(5,6-dichloro-3-pyridinyl)carbonylj-4-({4-
[(trifluoromethyl}oxyiphenyl}sulfonyt)piperazine;
1-[(5-bromo-3-pyridinyl)carbonyl]-4-{[4-(trifluoromethyl)phenyl]sulfonyl}piperazine;
25  1-[(6-chloro-3-pyridinyl)carbonyl]-4-{[4-(triflucromethyl)phenyl]sulfonyl}piperazine;
1-{[4-chloro-3-(triflucromethyl)phenyl]sulfonyl}-4-(3-pyridinylcarbonyl)piperazine;
1-(3-pyridinylcarbonyl)-4-{[3-(trifluoromethyl)phenyllsulfonyl}piperazine;
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R4 is hydrogen or G _4 alkyl; R6 is hydrogen, hal ogen, cyano, Cl-4
hal oal kyl or Cl_4 hal oal koxy; R6 is hydrogen, hal ogen, cyano, Cl.4
hal oal kyl or Cl.4 hal oal koxY; such that at least 1 of R3, R4, R6 and

R6 is a Q@Eﬁgﬁ& RAEarbBAM- A4 BEES oMt b RSB AV SierRIRE, T he

conpound i

11( 4- chl ol dptparigiagcarbomy)-3-{4-[[tifBionernéthy) By Iphendisndnytpipbraine! pi per azi
ne:

11( 5- br ono- - %@?m(? %nf,'“ﬁocr:%”rl%gmpf]e n%]ftj 59"8’&‘46@(%'8?1%%‘?5 sul fonyl | pi perazin
e; 1-[(3- ohlidimdjshdopdinipsrazing;] - 4- ( 3- pyri di nyl car bonyl ) pi per azi ne;

ilg( (5t$| ?hﬁ@r@%@yg %‘#‘gﬂ@%‘} ﬁ QE{}W} ]pl geram ne;

201-[ (6- c[(trrﬁluommqﬂwlbdy]plyér)yt}awlimoml%iﬂ;erézuﬁ&4 chl or o- 3-

11 (5, o ar R GG ROl R B2, ( Ta.
[ (trifl uoi(tiftettoypdxyippyiemsrylsulfohgiipibgrpziper azi ne;

)]/-Il§ gl gre(r)ggl(ﬁtl Ré’-He‘E’fi\J%'-&%&B@?&&Jnﬁ-ﬂéiéerg%h'nisu ony%ger%z%%tpllghenyl I'sulfon
2511( B0 chne{meémerp;a - (tifiuoydr)etay jpbayyilsullory 4-[2-éthylaoi Grret hyl ) phenyl ] sul

fonyl }pip )H? chl.oro-3-(trifluoronethyl)phenyl]sul fonyl}-4
(3 pyridi ﬁgﬁ%ﬁ%@ép Ippeerer]%'lrief ne;

1- (3- pyr i dH{[yletotdxgR§-pyridindt8roptyl}-AH4e(trdiue tamydthydipaantifssltdryhpipelapinper a
Z|ne

1- (3-pyri dl{h2 (Iethé'rqt))%% pyrrqimtl][carbepw ﬁ({JOI’ onet hyl ) phenyl ] sul f onyl } pi pera

Zi ne; [(trlfluoromethyl)oxy]phenyl}sulfonyl)plperazme

1- (3- pyr i il bR ALl 436t L R TES YR RRSRY LS Rny ! ) Pi P

er azi ne;

1- {{4- chl é+@-{B-(T-pyrfdiidinypSetytiipplivartydryu-siperadihyisulféBAlenupitrld;

5{“ ((jIGn?/rlst ﬁ@z&@g@%x&ff&-@ﬁﬁ?%%gg@(gny f[(l? fb?aophenyl)sulfonyl]plperazme
Pri f | uor 0ﬁﬂ%ﬁmyp&ewydlr}\sélahrlbonyi}api[@efh.@mmrenyl)sulfonyl]plperazme

L e e N O T PR anycarsonpperazne
4- ({4 ([(64Jr[(étEhghlchIBan&-tpymti|mgk]c}am@njdbn-)mﬁi}ﬂubrqmpeyIMIfWI pipatazimey Cbenzoni t
rile; 101 i[ %lu%pép%rg | Ygulf ] rI r’fiep)yr dlnyHcl:Jrggﬁgl}blpera{z[ne,
(ethylo pyTi ¥1S| bo ;5 é e’
1- |{1[ 2- (lei Mﬂmroﬁepwsuﬁommﬂl {Ia-ltbomdlldm*){ﬁt ldyr(dinw]édrbmwplp}e;%z?e??ﬁmy ]
sul fon i rhan
[(trif Yuoﬁ)éﬁﬁ ﬁ{/nﬁg’e E/‘j”]dhr&[r?é? %8;&}1% ﬁé)%b?o er a%l SHE%)]I]B%‘B%% n%
151- [ (3- cht @rapthergobsul fonyl | - 4-{[ 2- (1- pyrrolidinyl)-3-pyridinyl]carb
Znyl }f’% per azi ne; o o . .

[ (4-1[2-(1-pyrrolidinyl)-3-pyridinyl]carbonyl}-1-piperazi nyOsul f ony

| I benzoni §4.i They compound, or a salt thereof, according to claim 13, which is (25)-2-Methyl-1-
L4l 2- (et by Qo 3 Rl b SR LMY Hhacto hb A AT ARSIl b Aoy 1 PT P
14[ 2- (et hidnoxlg) - 3- pyri di nyl ] car bony1}-4-[(3-fl uorophenyl ) sul fonylipi p
er azi ne;

1-[ (3-chl orophenyl ) sul fonyl]-4-{[2-(1-pyrrolidinyl)-3-pyridinyl]carbo
nyl } pi perazi ne; 201-[ (5, 6-di chl oro-3-pyridinyl)carbonyl] 4
[ (4-fl uorophenyGsul f onyl ] pi per azi ne;

1-{(4-fluorophenyGsul fonyl]-4-{[2-(1-pyrrolidinyl)-3-pyridinyl]carbon
yl } pi per azi ne;

1-[ (3-fluorophenyGsul fonyl]-4-{[2-(1-pyrrolidinyl)-3-pyridinyl]carbon
yl | pi perazi ne; and

1-[ (5-brono- 3-pyridinyl)carbonyl]-4-[(4-chl orophenyl)sul fonyl] pi peraz
e;

in or a salt thereof. 25 14. The conpound, or a salt thereof,
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\ 0=S=0 CF3 , or a salt thereof 15. A pharmaceutical conposition
conprising (a) a conpound, or a pharmaceutical 5acceptable salt
thereof, according to any one of clains 1 to 14 and (b) a
pharmaceutically acceptabl e exci pient. 16. A compound according to
claim13 or claim14 for use in the t nt of pain. 1017. A
conpound for use according to any one pf cliains 1 to 12 wherein the

t herapy conprises the treatnent o i

CF,

, or a salt thereof.

15. A pharmaceutical composition comprising (a) a compound, or a pharmaceutical
5  acceptable salt thereof, according to any one of claims 1to 14 and (b) a

pharmaceutically acceptable excipient.

16. A compound according to claim 13 or claim 14 for use in the treatment of pain.

10 17. A compound for use according to any one of claims 1 to 12 wherein the therapy
comprises the treatment of pain.
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