10

15

20

25

30

35

Pl PERAZI NE DERI VATI VES USED AS CAV2. 2 CALCI UM CHANNEL
MODULATORS The present invention relates to novel
w@rpenewirhe derivatives; to processes for theiPCI/EP2009/059012

F@%ﬁ\‘%ﬁﬁ@\ﬂﬂﬁgﬁﬁ#hﬁ&éﬁg}i"mb@@ﬁ GHANREL

therapy to treat di sMK3 AJIORKi ch bl ocki ng t he
Cav2.2 cal cium channel s | S benefl cial. Pre-synaptic
e

t t d .
T'beorersa?ntﬁra el bifRaisiar e gl e M et sy By
prpyrafisro i plearaapéutical dempositioas sonthin@gnes dedvaliesaand to the

| ytanat e, .subs anc
ot B B R RS BT eSS rescatish blpith e e G 2he
cadre thameld iBdeagiidli c use of Cav2. 2 cal ci um channel
bl ockers as anal gesics. Peptidi c w conot oxi ns,
i sol ated fromthe venom of cone snails, have been

PreksynaipticaCd, 2126 Nstgp & ool taige- §@téd carnidm2ctemhels inrtheltongst hsrn of
cord

n release in the s Sm.th
SRS s 3UelR (e FeRSE o uBy Bt Ns BFUr Ot guon
asb%etnrr_@tmwnpsta?m Gr) amlmadzﬁpnmxgenemelgreldrmbtudmd}xblappf
__chr.oni in,. oW n. al .adni ni stratjon
ndigaier e B e aEhll Usd bl FaR PR handt bk es
arlxgesicsirent al Therapeutics, 279: 1243-1249; Smith et

al . (2002) supra), and have been shown to be effective
20anal gesics in clinical use, particularly in the
Péptidrt dresiotind) faltedtrbinchgaérion{ B cve sdbilsthaved B&QWs)hown to

Clinical Journal of Pain, 13: 256-259). In addjt
becgglective fof|G@ %Céﬁ&ﬁ%%h%‘”ﬁﬁxﬁé‘dkféé% %Cﬁgﬁn eiei?SBé“ the. Sp'”a' cord
(SnipQt A 20029 PainQ D 6Ed 1 9|cneur?1 na@kofdingel aavd MédhHosi tébe
2005) Bi.ochem cal ar.nmaco

arﬁ'ﬁ?ﬂé F&‘f"%n“ba”"ﬂ“ﬁ mglers PEChrgnip Bé'ﬁtf?'%v"%%iathﬁ%?'é‘ém)ré%”at'on
(BoliatsoR e be [ BI96) @ddlrb(al tk pagmﬁtms%ga aHa E&b?rlﬂﬁ%rd'awm@e@fics,
a yr ona SO-cal l e .
2150 b EEREM SIS (EXE) SEa) hiinevenseh sHevevip iationien
arBygedIce | rve?;mdéﬂjeé)%ftﬂ;&léﬂﬁ lih tﬁéﬁgélgndrig 8ﬁ r(lj&ﬁ_&;ﬁd’tlitwi.b@éine(mqsehet
S 0 | aza IrocC | a e erirvatl ves |1 C
al (r@b-glginff“@gj‘?%”%@% ‘E%‘f ﬁ %5%'2(51% treat ment of di abetes,
obesity and rel ated conditions and di sor ders DE
55684 r AG crl bes eries
'”F@Q?’h RR<CA %Ed{?%%éh%ﬂ%*@"& H| VAuk E%b%@‘%ﬂﬁ‘?r‘bf%f‘?r&‘?'
néﬂﬂfrf%@fl&/cﬁl?#gﬁuﬂquﬁubfamk (&@Bl&ﬂémfdgbﬁﬁar?a%&bgﬁi700ﬂ89 499).
Su onyl at.e perazi ne nnapl nol
Theselar Hie HEds FuPePEY Ry Woiqxé?élt%?tﬁéﬁeie&t'ﬂéfﬁ%‘)é?%vzizn
uridee céridminBBN incfeabe € XaumBhal extitday RoSjafied - @gtntibme
di sorders_and Al zheiner's d%d'srease The present

bloGkeEnH @5 Shihpca% lﬁ‘e“é‘r%‘fr%[}ﬁ& ARFeh are capabl e of
bI ocki ng these Cav2.2 cal ci um channel s. In a
S there FOVI ded. a ound of for

Wl S0 f T BE T ottt Bk Feslinge & Seiea st Qe Qaro gk s
defri@étl\}e%gvhldh %rb%[elﬁrﬁyd tmu@élmfm melt(egir%éhtl‘d@d(abbtfgw \Aﬂﬁéltﬁand

e in pen ent ere
oL OTOEAGRT HOIETs PReTeaaad |57 veah BY fesrpFofaiousr 2
[[(ainmdsu|fc§51/r)éh@iyhméwo]tmaz<ﬁes 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 treatment for example of psychosis,

cognitive disorders and Alzheimer’s disease.
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cycl oal kyl, cyano, NRi aRi b and hal ogen; Ria and R b

are i ndependently selected from hydrogen, Cl 4 al kyl,
w@1609wrdal kyl and a 4 to 6 menbered het er ocyRCHEP2009/059012

Ria and Rib together with the nitrogen atomto which

they are attached form terocyclic
e ‘?{ése"i%@i‘%‘ %r%@%%?om%%%ﬂsﬁﬁ‘ ﬁh ar?zcaﬂa \f R@?‘OC %
Cagdraafptum chadregen, cyano, G _4 hal oal kyl or 0i 4

hal oal koxy; R4 is hydrogen or 0Oi_4 alkyl; R5 is

hydr ogen, hal ogen, cyano, G _4 hal oal kyl or 0i _4
Inlzaaflrstedsbemyhere is proviRéd asompdungefforrss ggen.a phypenaceuttaly

hal oal k 4 ha | koxy ZOsuch that at least 1
acs poiggle'Sh) et e urp Bk B SRt her ¢ an- hydr ogen.

In a second aspect there is provided a conpound of

formula (1), or a salt thereof, vvherein mand n are

i ndependent|y sel ected fromO0, 125wher e

present, each R is independentl e@% fromCl-4

al kyl, Ci1-4 al koxy, 03-6 cycl oalkylL~cyano, NR aRi b

and hal ogen; R a and Rib are independently sel ected

from hydrogen, 0i _4 al kyl, C3.6cychoal kyl and a 4 to 6

menbered heterocyclyl; or Ra a Rr@® together with
the nitrogen atomto ich hey jare attached forma 4
to 6 nenbered heteroc eﬁpﬁae present, each
R2 is G _4 alkyl; 5R3 %dr ogen | ogen, cyano,
C _4 hal oal kyl [ 4 Ikoxy, R4 is hydrogen or
Cl-4 alkyl; Ro és yHTgen hal ogen, cyano, G _4
hal oal kyl or . d; R6 is hydrogen, hal ogen,
cyano, C _4 hal oal ky Ci _4 hal oal koxy; such that at
| east 1 of R3, R43” RS \and R6 is a group other than
hydr ogen; 10with the pRoviso that the conpound is not
1-[ (4-chl or ophenyl )(Bulfonyl] 4-1 (6- et hyl - 3- pyri di nyl)
car bonyl ] pi per azi ne,
mbnb(nﬁarblirﬂiépeﬁddmwBdlect)élj)‘r@)af@mrafrikj]z4 [ (4-chl orophenyl)s

whre BrRSEhT SROb Aol TIPETAEHY SPIoRieOIomy Fr-arhyh Sar BRI St

cypakkgl, Bgino, NR™R™ and halogen;

Aﬁh Ei/tlﬁarﬁﬁ%%ﬂepg‘fﬂ?ﬂﬁ’&é[ﬂcpeﬂr%’é% gﬁrﬂger}/ 81 4 alkil[ ésf(;(t:yrclloallklil/Parnd
adtde hl(djz)tfdgér?éhéteﬁrcwh}gjn oh FRIZ Er?ﬁmgmﬁ \fh{i [hf]zerﬁtf’dgeb‘nm{&ﬂ to
Wb trey g ARG BT 5 BFIRRESs bRy P

wieré IprésleuobemRﬁbspm,&)dnqhenyl | sul fonyl ) pi per azi ne;

S LRI BB LA, ) et hanX AL, [y 111 uor oret

R20 hyfroGers bt Oy palByipyri di nyl ) carbonyl1] - 4-{[4-(trifluorom

RS YOLBT GPlgost OB G R P5 G oy 1 - 4- ( 3-

Ry hy@hogguh G@rdg@nycty)apo,p@rﬁwldw{yl or Cy.4 haloalkoxy;

Slénftlg’aéﬁy epﬁﬁ gé Fgﬁheg:gw r?d éLa lEprcl)tL ut%r?ﬂeérgglg phenyl ]

1-(3- pyr|d|nylcarbonyl) 4-{[4-(trifluoronethyl) phenyl]
| f
In 35555 pdich P s B oo O FTW Uk BB RS e

whgrbihsul f onyl ) pi per azi ne;

m and n are independently selected from 0, 1 and 2;
where present, each R’ is independently selected from Ci alkyl, C14 alkoxy, Cas

cycloalkyl, cyano, NR™R™ and halogen;



10

15

20

25

30

35

251-{[4-chloro-3-(trifluoronethyl)phenyl]sul fonyll-4-]
(6-nmet hyl -3- pyridinyl)carbonyl ] pi perazi ne;

wa@2q108070e3 hyl - 3- pyri di nyl ) car bony1] - 4- ({ 4- PCT/EP2009/059012
[(trlfluoronethypoxy]phenylIsulfonyl)plpera2|ne

h b
RE 3R TR oTeRRat Y sBIES R PRyt 7o e agrcipatiot and
a 4-tc( 6 Mdn(tﬁeréﬂehétytocﬁelylydsn RIT aptl Ri%atohethyt Withl thei ritesgani aitath lts
enz
W*i‘*{ F‘E}J/ § 3y %d Ecermf‘ (P SHERERPY B‘ﬁtSW;?V‘j“& 'In\gonyl} 4-{[ 2
whe(retol'asleob;}e}aerBRz BYC L, dilkyy | | car bonyl | pi per azi ne;

b A SR B R B e 4 (11111

R36 hydrogderd ot Oy) alky) - 3- pyr| di nyl ] car bonyll 4- ({4-
t hypox er azi ne;

. fl L
RYS bt Rk B SR Cr Sy SRRy T | Gy 1) - 5.
Ry nhy@hoggm ]haargbonwahp,u (D&rhialoaﬂe/] or Ci4 haloalkoxy
suépgf%%ﬁy ]1?1‘3%5 h@b%ﬁ%yr#é? IaI dc%QP’t'hl;r? r8n |I-1-pip
wdhth[ez)rcl(\]i&tdmhtdw):orapplyrrd idinoy | ] car bony11l-4-[ (3-fl uorophe
on
e Btor BRI R AU AOT YR PRS2 e L or ophe

1-f{§oycnd BmWth;qumetbcﬁwl]ﬂe[m -chlorophenyl)sulfonyl]piperazine;

1%9%@%%]?{4%%%%[‘? §U| f\%g’g”%é}on%plpéraznﬁg rrolidinyl)-3-

1- ﬁ56Ed|(EhI(ﬁ;)di -yidivyhesd byl -4 [ Myt earoine thy D phehy(| udfoh Y pdseopdine;
1 ﬁglcb&)?ch# lﬁ’gﬁ%ﬂﬁg’ﬁaﬁng@ﬁggn% ?rog {[2-(1-pyrrolidinyl)-3-

(trifbrothatipdl oo amyijeal§dryPpipemainene;
hen ulfo I] 4-{[2-(1-pyrrolidinyl)-3-

E; LP(OE?WP]C ot ?"% P gra I'ne; and
[(tfllﬂer&nbuhglmmeyﬁ)hpwl}sdlfWI)})cpardzm@é1] 4-[ (4-chl or ophenyl I)s
er rmul a
1 Rl ora PRk A iR B e Wl Ml R
1-t(ﬁ4ehf0am8 Wﬂdiﬁ}t’lﬁiaﬂ;w?'?n bgm @ﬂmemmmgﬂ}mSW]suggﬁyl}plfggazinoAf
0, e , .
- R EfoPES Tl uor Bl F Ry B by 4 B 5 B B e’
1-(Bypyriargtdadsongh-di{[B- (Im‘nlommethg)ptﬂeeyllspémwpwérazmmber of
b
BB - LA P B Al BRI v o
(Ea)ﬂ'tdlnl/kﬁrtibn@ll) 4F(|{)®[(tr|ﬂu@anieﬁryl)akﬂpimnyl}'s&&h‘mpylﬂﬁp@ézmhé Ikyl
Me
Il B By TR B R b eyt
pyZidiAgl)esslechylipipeiazinet he term " al koxy (when used as a
, t f t - 0-al kyl
e M AR R
[(ttlfarcm;mhlayloxgq]phenysl}suﬁadjl)b@emzmd; o describe, unless
| ected f fl
1- ﬁ 1?'38%'&?%)8& 8% V&C?’gﬂi‘ﬂf“i ecbfom)r?[anr omugg? or iodo
[(t(lfllL&Iﬂomet}lyl)dny]pﬂlﬁoyiEUEOM)dlpEEﬂne the term' hal ogen IS
LR e D SV T
1- ([b-rcbkﬁrcné-)(trlﬂJMemb&whpI(éthsdTmhwaHK[)ﬁ-(e&wlaxg)e@- herei n

riﬁ @s tong C1a4mal kyl group as defined herein
PYSI0¢ (fatrrl)ﬁé( PRFER""Ghe” or nore hal ogen groups, e.g. CF3,

1-E2¢hgoxyGrREGED vy | GBbdryw-4- f{#%l(ﬁ]erémbﬁiybahénybkwIfasyl}m;mdazine;
herei ers. to.an Cl-4 gl koxy group as defined
1ﬂgr(gthﬂogﬁbssgyndhntyé%ar%)qyﬁ ﬁ or nore hal ogen groups,
[(teflgprom Bth@fcy]phenyl}sulfonyl)piperazine;
1-[(3-chlorophenyl)sulfonyl]-4-{[2-(1-pyrrolidinyl)-3-pyridinylJcarbonyl}piperazine;

3
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The term C3_6 cycl oal kyl as used herein refers to a
saturated nonocyclic hydrocarbon 35ring of 3 to 6

W@ 2010067023 ons. Exanpl es of such groups i ncl udePCT/EP2009/059012
cycl opropyl, cyclobutyl, cyclopentyl and cycl ohexyl.

o b BT S B E P R BOS b
1-g24 ethabeyd- mmmﬂtn)yt}d:arbortyl}lﬁt@[(mUGdOpb@TW)aUIﬁmyllpimraZne;

bR eV riro et (B oL R IS &g oups

1-|(8chlotsphpyylysalfordila{[2-( pppeslidiiy)d-pyridinyBeaazomytbiperazine;

r.phalin t hi hal | pyl, 5and azetidinyl. I.n one
RS- o R BERPPAR b 0ut B BESulry RiperagRe:
1-Kédflaciopheryl)eaifdayH-4-{2-(ybyrrolidingl -t gyaidtivtyl] caykeongl} sipetazine;
.,aR b | ot her odi ment . of t.he nd
st Breg D SR E AR s e - ry iy dafpeinSiSERE an
1-Hb4oe0tio-3pyriding ) qastdniyidH-[¢4- cleotopHemmstlfavlpiperatine st or
10second aspect, R is selected from nethyl and
nmet hoxy. In a nore particular enbodi nent of the first
It Brungestood tbatplefdrmulal (Hi whsreb@sedef magnb2-atetied to any one of
In an even nore

thﬁéw.pe%*f%? BB AN 7 YT FRE ot or "second. aspect.

is 2-methyl. 151 n one enbodi ment of the first or

-1 bt is NRi
A§S SRR ERNER berabillt buhei GRS 5 oBad Pest O gt reters
toarstialight anisraRbHed ygeddaesonvihiam ddneaining thegpecitiednumber of

AR g ot PEEfrie Xin b PREbS 2 sstl T TrA R ef Rudrpparbpn

chain mwnndg aslpestt1, arfd a naoed 6iRlakboaratorfd. Bxarhplgs of alkyl Ricude,
ot e Sy P BaFP: Ao ST Esb Rty e el e SFana -

hexying. 1 n one parti cuI ar errbodl ment of the first or
second aspect, Ria and Rib are 01 4 alkyl, or Ria and
Rib together with the nitrogen atomto which they are

Asamsmid’rweinftbe teren ‘Bitkopyidivhery Lsedoys a grdugianyak part of a group) refers

l nbodi f
oghe G FLierels Wkrshir B R e ARRAERR Eare 01 4
alkyl. In an even nore part| cul ar enmbodi nent of the

first secon
Tie G ElagB 8 e ERRER o R bR D s PR el e
semdtmﬂﬁrcﬁmﬂtjorol%ﬂtmrmeﬂ cRidko {obh@eihbe bromnd (brorhimehort ivdg éodine). In
atom t ich.the re ., attached hol i nvl , .
orfy PP 4P S B TS S RGeh % Shtr R PUs ceruise
statedt dngrolip sslkecied freecdiicrogstpente) onbicend(besmihe). | N anot her
enbodi nent 30of the first or second aspect, nis 1. In
a further enbodi nent of the first or second aspect, n
Thestetm G40 tmhmll@h”a@disﬂzreheremf refdre td nrGit, atkyl grte)opraé defiped herein

anot her enbodi iy st or
sl Yl Hor s B EIoER RS s O8R!
part i cul ar 35embodi ment of the first or second aspect
co und of faorm
it ByR R e e s RS B e By AU P Dt
henelnsebslmdeawbohe ot here batpgemgloops, B r-DUCB:. (1) is a
conpound of forrmula (Ib) NI(RL)n
The term Cs6 cycloalkyl as used herein refers to a saturated monocyclic hydrocarbon
ring of 3 to 6 carbon atoms. Examples of such groups include cyclopropyl, cyclobutyl,

cyclopentyl and cyclohexyl.
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NO O\\ /NR2 10l n one enbodi nent of the first or second
aspect, R3 is Cl-4 hal oal kyl or Cl-4 hal oal koxy. In
wo@paoperord cul ar enbodi nent of the first or secPCEP2009/059012

aspect, R3 is trifluoronethyl, trlfl uoromsthoxy or
dlfluoro t ho artl
THeHg |4rt8 "@’é&e&n*bet%%\é"é'{; d ﬁaé"”fjétst’??rfqva 8Pg??€{°ﬁ§'fe?ers toad
tol&lmembereelrrbaidwalmhtrnmfocydhle fing sthich costamed1 a&pécheteﬁétoms
thyl. 1n ane art
nfreen P Sie S Fon xigane riRiash 40d, Stlp Bl STRSHE Bainees o
sml‘r‘@mﬁpmmtludﬁ pyriwidinyl, ptpeddingle pipbhzayp @adrphdRoylatidorRérpholinyl
rﬁire Q pendently sel ected from hydrogen and Cl4
N 764 In one particular enbodinent of the first
or second aspect, R5 and R6 are independently sel ected
fro trifluoronmethyl;. In a re
InS3P B L DA AT SEOnRBPFat 31 s SPIoBSRgiaT Gpaky, Cra
aliRby ac\@inb B6d AR RY dn egether émbodimeandfalké filsndr Efcohdaspect, R’

s coliig SN SR BlPar 1o Pl sy Byt or

segbhd Aypech R ds Qamte@trbmrmgthﬂankjsmt‘ed»twln @morﬁepehmwar

erBS RO Mk Seforebammac R ey b 2B ey, 2
melabky and Geghdy. I|n$n2e\/£mtnlir}rb panicular émboditenpetrthé tnst ar | y

4.8, meth particularly R2 is methyl and m
Secgn as%[% Yk érﬂ:\%arly 2-nmethyl relative to the

pi per azi ne car bonyl bond (as |n for mula (la)), even

in&Be BatBilnert PRt SEbo G b RER N R APl 21T iase

mdeq:)efnderﬁtlywmie@tmtfrmh hydirogérh ad anealhydxtyr R and R™ together with the

m&r(i;g}cellnlqu g&rgg@%ey%){re%é djlrfg}é'g%rﬂrl t%é GH[B?%@?reg heterocyclic ring.
Inraaomlecadnaodjlme%ﬂtlse hmgor]?sga@nnd BSpezh (R'RBn&RE are C4 alkyl, or R™
{
R TR Wil 5 nEPLT RS BOE P M tbmma 4 o 5
membeet erétefrmymmmg dgeme particdlan drhomtiroengtdiyHe, firstosresecond

RO Br AT Rer T oy 28 B 6dup i EMogep pipm to
wiattk thley aﬂeléttaa:lhbomrm T yarphobmyl, Nﬂlrmﬁlﬂlbyl on arzetidhhybrindl;In aineare

ol Riefmas) of BeYatiop Seeend Aot G oA s g i n an

evienadepe m)dfmtjIayembb@meﬁdoffth@ﬂnshyldsraagedl asmd:t R'2 4nd R™ are

hal oal k nbod nent of first.or eond i
sl AR et a4 S0 B PR ST arSHagtilfor epfpigngént 35° 336 =
togﬁhhy\hltramd nitrdgen htonR® which theylane atiasttedférm a morpholinyl,

||I ﬂoro tdhom or difluoromethoxy; R4 is hydrogen;
pyﬁ@ %H ey IE)%pendently sel ected from hydrogen and
trifluoromethyl. 30In one errbodl ment of the first or

secon S
InSRE SRR RREI o1 16y B Preonfiastrant s dabD Ay desribedgent
ofitime first ondeaorid aép)ecamnds m lins flirthé&3Emisodimeritl ofl bredfirett drgkecond
a t r!:tfl uo(ﬁzgmet hoxy or difluoronethoxy; R4 is hydrogen;
R are hydrogen. 35In one enbodi nent of the
first or second aspect, Ri |s sel ected from 2-net hyl

in e iStimart F ik 1% PacontliaBBRIER i allhdl, Fianbheks |

erbisodirhemtrad tres firgtl gr secorfd aspeotyRf ismnythgalramﬂi rhlisutr o aetantaxiar

erbadifip TRt RS, orsee Rt asReef b LT Bt il (&3 gprpound
offemulaafia) Rl a and Rib are



5

10

15

5i ndependent|ly hydrogen or 0Oi_4 alkyl, or Ria and Ri b
together with the nitrogen atomto which they are
waeaaobmeads forma 4 to 6 nmenbered heterocyclic PCTEP2009/059012
particularly Rla and Rib are independently C _4 al kyl,
or Ra and Rib together wwth the nitrogen atomto
which they are attached forma 4 ered
het erocyclic ring, nore particul rand Rib are
C _4 alkyl, or Ra and Ri b toget ith the nitrogen
atom 10t o which they are attached form a norphonlinyl,
pyrrolidine or azetidinyl rin ey nore particularly
Ria and Rib are Cl-4 al kyl, yet NNvenOrore particul arly
Ria and Rib are selected fr thyl and ethyl; nis O
or 1, particularly n 'é%ﬁy/ 1 hyl, particularly
R2 is nethyl and mis J.Sxmwe particul arly 2-nethyl
relative to the piper ne(EarbonyI bond (as in
formula (la)),ever mone particularly (2S)-2-nethyl
15(as in fornﬂ?a ( 4s Cl-4 hal oal kyl or Cl-4
hal oal koxy, particii-< is trifluoronethyl,
trifluoromethoxyg¥r di¥f)uoromethoxy, nore particularly
R3 is trifluoromethyl ;RR4 is hydrogen or nethyl
particularly R4 is @%drogen; R5 and R6 are
i ndependently sel ect®d from hydrogen and Cl-4
hal oal kyl, particularly R5 and R6 are independently

sel ect ed f om hydr ogen, an i fl uor,onet hy, nor e
'”ﬁ‘a{P?rec‘Iﬂ”é“P eﬁ%’%aﬂbe%gﬁﬁgegfséoh%@Baé’ﬁpeCt t}] & cgrpgound of
foenie di rswéormodnbabffdrmata () second aspect, R is

NRi ar<lb and Ria and Rib are independently hydrogen or

Cl-4 alkyl, or Ra and Rib together with the nitrogen

atomto which they are attached f a ﬁ to 6 nenbered

heterocyclic ring; nis 0 or 1; beesent, R2 is
nethyl; R3 is Cl-4 hal oal kyl or
hydrogen or nethyl; R5 and R6 areY dependently

enbodi nent of the first or ect, Rra and R b
are independently Cl-4 alky], orf; Rra¥and Ri b together
with the nitrogen atonpto Lﬁpjgpey are attached form
30a 4 or 5 nmenbered het\sargtyctic rRhg; nis 1; R is
methyl and mis 1; R3 i sij@fluoronethy
trifluoromethox H
met hyl; RS andRR6
hydrogen and trlfl

%endently sel ected from

yl . I n one enbodi nment of
the first or secopd a3pect, Ria and Rib are Cl1-4
alkyl, or Ria 393nd Rigstogether with the nitrogen
atomto which they are attached form a norphonlinyl,
pyrrolidine or azetiglinyl ring, nis 1; R2is 2-nmethyl
relative to the piperazine carbonyl bond; R3 is
trifluoromethyl, trifluoronethoxy or difluoronethoxy;

In Bﬁeiemda))dlﬂﬂi@@ enthe Rbst @R ded¥ndaispedtNRERB @ d@aldbkyssl @Gt ed

m hydr oge ment of the first or
A B CBE B icyigE CEBARIBIALO! S i BReesgne PasRCh 1o
tnﬁmma@mpmrmmo@mmﬂx@%r aufmro?rfethcmg/ @& Sdbie pdredueffembodingent

compound of formula

ect
dfh%éthﬁEﬁ°ﬁ%§$ﬁﬁ&gﬁﬁ?%ﬁ?@?”@ﬁ@%ptabIe salt thereof,
for use in therapy, wherein NO O\\ z N2 (R )m

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.
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Sz-z-0 10(lc) Rl represents 01-4 al kyl, Cl1_4 al koxy,
cyano or norpholinyl; mand n i ndependently represent
waeoimaewger fromO to 1; R2 represents Cl-4 al RgI/EP2009/059012
R3 represents hal ogen, cyano, trifl uoronethyl,

trlf orome or. di fl uagronet hgx 5R4r e
0D EBn T AR ISt o e P S B i s nd Sy
sd@dﬁdﬂoﬁmwmegemamm0s4hmgmmpﬂnmmbemﬂmhmnehmddmgmnoﬁheﬂ&t
f our t as Q ound a,c un f for
or R aRBE B ant 1, af BBESidenty ISR PR v Blogne &M
trlﬂtlldf@rﬂnethg)lllrﬂa arloke pmyrticulyraerobatimentras e firsydr; semmabpect R5 and
R‘j %(Bj?]&gndent ly represent an integer fromO to 1; R2

'©9F'Y 01 4 alkyl; R3 represents hal ogen, cyano,
trifluoronethyl, trlfluoronethoxy or di fl uor onmet hoxy;

R4 h R3

e PRSP S TR Pegha BNy 5 8751500t ! o o o
NRY R0 garticulsmit W k@4fmfl@Vols©Mtdﬂatxytrhereqmnmwﬂl§* R'ds methyl or
m%tQL) - C%; l ﬁ{og g%{LH%r?y%fls rsgl:lé]cted fl[o§n62 metr|11 I6 meﬂxl I2dr|ng )<y
an]:i—E( Bremdxy d,:elnyilemmbmpdrﬁeuﬂar{y[w i§ Lenhdthylom eniedmhy Ipepticalayl h is
R SRR BeBEHBA BS i Byt i3 o SRSHEE KBS phe
relayiVé guthé @prﬁré?qlmrb(ﬂjyhbjnd (asin formuIaAEIa)){, Zven more particularly

L(6-.net -3- PYI ) carbo -4- - .
FY e RSB U ek T SRCFEUAN s Babalipi particutal
Rﬁ&-tr{f[u?rc(miﬂihﬁythﬂmy&)mathpxy bd(iil{h;dr?)mambwﬁyﬁdre@aﬁiﬁtélerly R3is
t sul £ onyly). razing; 6

il R BN N AR e B I RROGL 2 e
inde feddgmtlylsetectsd fiam Ihgedrogen and C, haloalkyl, particularly R® and R°® are

ndsrer Ao Sramiasie o RGP AL G0 BB ghert barlahy R/ Sho

RA4r&-hyfidgéet hyl oxy) - 3- pyri di nyl ] car bony11- 4- ({ 4-
[ (trifluoronethypoxy] phenyl | sul fonyl) pi perazine. In
one enbodi nent of the third or fourth aspect, n
Infoap reesoedingerd obthe first lon secdndrashect, Rhio aii, rikyt, Oaf, atkbey, cyano or

hiid or.fourth aspect,.n represents. 1 resent,
VR B ah iRy RPN It O CrolrPRRAelEet - R
hmmufcms;em‘t is h@iiroge@bkylethylCiR® 4nd R axe/ independanty séle\cte\d from
hfurthe %I|nﬁ(f of the third or fourth aspect, Rl
Pe(iﬂﬁ@sagﬂt 298 kyl. In a yet further enbodi nent of
the third or fourth aspect, Rl represents nethyl,

%ﬁH lpzrﬁerig éthﬁgl{sﬂélr secong aspe(gyl!i1 |s%/1? aIkrrPoreC1 4 alkoxy; nis 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.

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 (la)) and m is 1; R®is
trifluoromethyl, trifluoromethoxy or difluoromethoxy; R* is hydrogen; R® and R°® are

hydrogen.

In one 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 (2S)-2-methyl (as in formula (Ib)) and
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20l n one enbodi ment of the third or fourth aspect, m
represents 0 or 1. In a further enbodi nent of the
W@ Ro1pdo7r3 f ourt h aspect, mrepresents 1. \Wen PCEBRINY/059012
in one enbodi ment of the third or fourth aspect, R2

a fur ere nt, of the_s
minfr SrpgErendaficromts bl A B BURERL T R pikoagl R
andR%argéiydifoget.her enbodi ment of the third or fourth
aspect, R2 represents nmethyl. 25 In one enbodi nent of
the the third or fourth aspect, R3 represents

In@hk @nribodimeny ahibe fitstiof semndrmepéot] R’ 5INR Fmﬁraom%mmﬁrrare

ndioertSh BLEREY o Cra B LESRE R T PR wila i iecdit dlom

toanmimaey enﬁm@bmtormfa 4 toss fiemberddcheteracydic asgamiticutdne R

arf%) 35 Reefiyrionty o AR 32y Rl dransresiLibRyifosse sfor

to-whidhrthéy aier aitzehdy fo)rp ehyi E} mehfbered rheperpeyaaz ring, more

ARl o el el 1.

tosdlidh thbe aecdttachd ormpar rhbl(ptlbﬂrnlyy pyinaliddizcm rgaetitiell iriag, even

b R T a1 Ry Ll R P EPAZTA) Royarg R ar

seteitdd frdre nestifiyl anethyRinns 0©rmppmﬂkmlam/ rdiefti; Réth mathyhe

fi N | f
pastffirifie Mo aR BS 1oatn o ERGR P SAtRE kg ™
pipdratiné oarbosy biond aedin cﬁorne:lac@ammcwedmcmé phidicuaiya(28)-R-methy!

e PR TBIERY ISP B C ARl e it R s P

trlﬂlmrerpembl aiflsatohsethaxglou diflubtonatieoxgesord feetcumyrlyBerige,

iy nEE R SRR mesty; deaftPy s pudipdeds & e R are

indepeindeety ssidctes frrnﬁpmregejri amdGChiaathlq&martémjldrby R5_and R® are
t 5
555 DG BT G By o

Rberahgdwges.anphor sul fonic, citric, ethanesulfonic,
fumaric, gluconic, glut ani C, hydr obr om c,
hydrochloric, isethionic, lactic, maleic, 10malic,

In roaB eéedbiodimems bhithie dissi lof emcmd aspedtcR’ iniNRTR' apamii and R™ are

B bR arodBH L R rlh af“Bhl ok ki e g d¥i fom
toéndshnthee aitel a:t’alched facoept ad mes@letesj he’ﬂ@'buﬁjﬁc t'lhng'astm’rnIEd

wi (—i‘rjr]gpgrnfa%?arteﬁ{g@ g}egrg)ﬁ ngi%‘ g? 4 él?)lfﬂl%ylio? 14 haI'oafko)E() IEP is"hydrogen or
méthpii RirehdRP arsciaadpenygbntly, setaxtdubings hiyfrogere and Cq haloalkyl.
et hanedi sul fonic, propionic, tartaric, salicylic,
citric, gluconic, aspartic, stearic, palmtic,
Inlmacembodl,megit pttbifiest opsatdnd(dsﬁMQRE,anglRJT ami mdependently Cia
1} cl.ohexyl sul f am ho oric, and
IR TF R3] B loqengy i BE st ol BvBOT RIS SuftPegiorm

ador Bheenardred hetbrcmea:ltcalmg pisot; &Ctiechethyt anvdami iy ¢sRYE t he

flned in the flrs to fourth aspect,s
i oResy (R SRatid o B Pafedtai TR s Blb Bo BB an
Rharg inizipepdstlg sslepledfoaciydgieradndadtiioromythgls such, but
may, in certain instances, be adm nistered orally or
parenterally and thereafter netabolised in the body to
Infone mmbodipeent dsthadirsd ef sethdiaspedieRFPiandtR't aref ©urakyl, or R™

har nacol .o acti.ve
iR Sl St pREPETEE Biduby BRtptEre gt gs -
mapAbhlingt, pyre@tderdz aterzbligityl vieg, raisd ; BF Gi2- U@myd)felamﬂnmtneds
defined in the first to fourth aspect are included
within the scope of the invention. Exanples of
suitabl e pro-drugs for the conpounds of the present
i nvention are described in ugs of Today, Vol une 19,
Nunber 9, 1983, pp 499 - 538 and in Topics in
Chenistry, Chapter 31, pp 306 - 316 and in "Design of
Prodrugs by H Bundgaard ElseV|er 1985 Chapter 1

o ~ N o o . o o s N |
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the art as "pro-noieties", for exanple as descri bed by
H. Bundgaard in "Design of Prodrugs" (the disclosure

nay be placed on appropriate functlonalltles when such
nction resent 35c0
Lo e ek RV MRt el S
R'ais hydrober; REspe®R® aré hﬁjepurvmtly ealepedVrodelsydeoganodr ug of
a conpound as defined in the first to fourth aspect.
It will be appreciated that certain conpounds as
Indatierdddinterit bethkifiest tor secdnd wsbhctampeompomﬁd kIselecteslefidns a

ooyt xS YaTE i ot Y e Wi tri b i s

scope stoichionmetric and non-stoichionetric sol vates.
5 1t wll be appr ec iated that certain ounds as .
ingebthdapach T BTRREEE & Copipund SdpBua N BERBRSmEkpyicaly
adeaytableissait theresfpfoe usdmrthempy,vleysinor phi c form The
invention extends to all such fornms whether in a pure
pol ynor phic form or when adm X G?g¥ ot her
mat eri al, such as another poly m 10 Certain
conpounds as defined in the fir fourth aspect are
capabl e of existing in stereoisongeric fornms (e.g.
di astereoners and enanti oner a the invention
extends to each of these steredlson®ric forns and to
m xtures thereof inclyding racgnmates. The different
stereoi soneric forms y ed one fromthe
ot her 15 by the usual hods, y given isoner may
be obtai ned by stereo peci@ic or asynmetric synthesis.
The invention als ends to any tautoneric fornms and
m xtures thereof. n‘ect invention also includes
i sot opi cal | y-1 abe]Hed” conpounds, which are 20i denti ca
to the conpounds®’as defined in the first to fourth
aspect, but for the fact that one or nore atons are
repl aced by an atonmid)avi ng an atom ¢ nmass or nmass
nunber di ntthe atom ¢ mass nunber
R BBRSEam on FUTF SianaReiy A5e T & MEREREVES. of '+ sot opes
mtahdtn |maﬁpebeemtlyoepryeeemtaednﬂegéro‘rmtm@umds of the
nventlo de i sotopes of hydrogen, carbon,
ePF’&S%tﬁ 1f4|aﬁ‘eflf. ne, such as 3H, 11C, 14C and 18F. 25
Rmmemtdslam@ed,edynane,drimuordsrhethg/li, trigitiotomettanxy toh d s preatettaoxy;
R5alts of sgid con&g ngs that contain the
APBIeS ARV EI088" PS ﬁy s and/or other isotopes of other
sugh dinat whiea RRiréprieserttd eyahoo Bé rapedents py@sipther theartyidaoyen.
| sotopi cal |l y-1 abel |l ed conpounds of the present
invention, for exanple those into which radioactive
Iniasfotitipespest) the esn@idnd il& campodtt ofdompda dt)edr a aslethereof,
Wuseful in drug and/ or substrate tissue distribution
% ys. Tritiated, i.e., 3H and carbon-14, i.e., 14C,
Ri eptespeis G, alkyaiCt i alkbay, Icyarm@fmonpedhrtybr their ease of
d dete tab| qnd 18F i sot opes

Mg A ROP DI gPGsEn G T ROPPT BaR T ron em sei on
R%mpm@9&phyyam9ET is useful in brain imging. Further,

RSBt b, AP S AR E e By

Rtmemkemn@yﬁmgﬂmgremﬂar met abolic stability, for

B BB AR R bt £ L e

wM1memmmmamme&hebembowuﬁahby IabeIIed conpounds of

rmul a i nvention_can
s UM e R PO R B R R ur s
di scl osed in the Schenes and/ or in the Exanpl es bel ow,
by substituting a readily available isotopically
| abel | ed reagent for a non- bsotoplcally | abel | ed
reagent. In one enbodi nent, “conpounds as defined in
the first to fourth aspect or salts thereof are 5not
|sotop|cally IabeIIed Throughout the speC|f|cat|on

T 1

is incorporated herein by re¢BERNH)59012
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wa@edoerorhe exanpl es.

10 Conpounds as defined in the first to fourth aspect
may be prepared as set forth in the foll ow ng Schenes
The foll ow ng processes POF/EP2009/059012
anot her aspect of the present invention. 15The present

PO RS e B RRER sk Cprbg e B = ©"
1-6(£pﬁldlnyld_arbcmyls)-al-({4 ;(fmﬂumﬁme]:rh/yhozylf]pr&{r?lt}saﬂfs?%zlﬁmgﬁraae@:
. ornul a

1'6@) rez'i%ﬁ%llffg',g'd%%ﬁg azf‘ &&5 R6, mand n are as defined

[(tafdlmremeﬂhgll)da@]nhepyl}kﬂﬁm;&)p@em;]lt abl e | eavibng gro;Jp
orine or brom ne) or a

1- ﬁ%ﬁ%@‘ h‘g Q:ylj]l g%’n@é}eﬁg{‘lcgmmrm ally avail able

[(teiffacdlemetbyipdxyinhe ngRgEmt ) plpeaazirex anpl e, H(]fBT HBTU( :){/) N

or nul a
N et oy oSS e el R e opBOber 2 ‘i n

1-([2) et@ylbky)B-pyridinyBearbenyd )4 -{RE-(tHidpmethgh phenyRulfoRA}pidesazine;
r}lé’ , R5, R6, mand n are as defined above and L2
e

presents a suitable | eaving group such as a hal ogen
1-gR2-gathylexyd-3- p\}ﬂdmyl]mborryl}bzr qm‘ ne) ; (c)

d def d h
s B R B B e P B eoe (2 “typical ly
corrprlses reacti on of a conpound of fornmnul a (II) W th

Iné)ge E&og r?f tggrtter%;{?rg%l | l%ﬁf?&ﬁ rggretsgns or I\ﬁeangurt}swuc;h
erhbdkl-lrdemtejfh%d thind oefouce ae%ecﬂil retepogsenit haviesn prasdritén one
iAo e B it ek BeaaT R RORARTRETD A Beafhaty ¥
cyboo dnhifeniter 20itenpesrabtithe thifdor foudinpsmect, Rioapresents Cq alkyl.
SR i GRS YR s B R R "

particularly 2-methyl or 6-methyl, even more particularly 2- methyl.

In one embodiment of the third or fourth aspect, m represents 0 or 1. In a further
embodiment of the third or fourth aspect, m represents 1.

When present, in one embodiment of the third or fourth aspect, R? represents Cy_;
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 methyi.

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.

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

(trifluoromethyl)phenyl]sulfonyl}piperazine, or a salt thereof.

10
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presence of a suitable solvent (such as
di chl oronet hane or acetonitrile) in the presence of a
WQQMD/&MO&B base, (for exanple triethylam ne, PCT/EP2009/059012
-i sopropyl et hyl ami ne or 25DI PEA) at OC to anbi ent

C%f%“@?ﬁﬁ%@ﬁ%s%%ﬁ'e XPIRS ot AT ARELT O Fsemns se
circametanoes fofmtabid ddattien ek mbm]:)f iwitl ive ap;pm@nerﬁdthef foause in
or ri1 dl

miahE LR pRS R Posdhu BN B o ek S T8 Gt

sHontdedmmvmaselmnaltyrmemtubles P&unhn@ascaﬂplamptstaé Balts, include

nFLIRHR b BOUELhRP ey BndEPkb e n: PRAER Met Forday 519

Tref termt@rtony@tisallyradcaptable sahd"éncodesasaits prep@feda‘rom
ed int

d fir
orBreH R e aBE AeleSoho i Rbodr e ot ia® S svehapias
in¢lodd aestit] bexizehesulfonit { henasip eetm pivesudfonic R3tric egth @sesnlifenic,

o e B R e g e R it Ritkic. e

mélfco mﬁeﬂdmﬁl hﬁfmgpaﬂ{og(cll rucMmprge?amacth?a’gé ,hegphosint
\ N, | or.nam a vat e

sueBfor AP ubra e, Ao Ear el R s

irradiation). Alternatively the interconversion nmay be
carrie

EEes il g B 5 b8 thRe BTe T ialeic

fumatla,lt;gagm()fa:s:t:ognmpfplhmlc suc)cmlc hydrochloric, sulfurlcd

A | Denz | deneace e an

e T A P R S T Y

citrio, giu&m@ ak;bah(s(steaentpadmmchtmembl, diycatlc, rmhdnwObeT(md t]i]ifa)mlc
This kind o

oo SR Gy BB &S oSt Al acidk

i nt er medi ates of corrpounds as defined in the first to
rth as

f f nd .l
8 e RBRG e PRIy PR IR SPuer ot v
coowmpb ndEmis. adffinéd innthié &rs;(j ¥4 \Afhbmrtmbglfet MI(‘I]OT;%{JH)@S]GGQ;] prior to a flnal

. re
IR EaE alre IO R st B FreBd o BRI 8 ST B e
cebnipringtances epcadntnistete cmally&ﬂ' byichteraigiaad melr@hfter mesabelised in
t thylb Il adi
tne Bl R oL Ba derly iR BisF 3R R ROPAES
prmazh(gﬂbgmaﬂj @()t)/el Bueh @e::ggw@b megdhafsimte léesdledarlbéd as “prodrugs”.
. xane e

A i FPRENE At S oCe SRl s Il Red PO P Pngspect
are onvjuded el/ﬂhlashajsafope eflthe invehtionf Exarhpléoof suitalblé pasiregd for the

shown t he Schene bel o

coqeLer %&d@%gﬁrﬁﬁﬁﬁ@ﬁﬁ% S‘i?\/@ed RIRY9T PPy VAT 4 n

NuiberR2 19833 pp RE9 —B38 aRb indfupioniraCherastrg efhapted 3aqgvdn6 1316

ons hRaryor B by Ho Bt Esaliet Tate SreBRpodta of
digatosordsan (vhidh decunterds && idkakgoyhtad herein by reference). It will further be

appreciated by those skilled in the art, that certain moieties, known to those skilled in

F“?I)]e salts

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
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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halide in the presence of a catalyst such as
PdC12(dppf) in a suitable solvent such as 1, 4-di oxane
wa@eoianomwrevat ed tenperature (such as 100 C). PCT/EP2009/059012
Alternatively, step (i) may conprise reacting a
compound of formula (Id) with a suitable
Cl_4al kyl boronic acid or C3_6 cycl oal kyl boronic acid
It indil ttmapme@steddleatm‘ertalncwquqaads asiabfiresl ipahé &dit torfdutth aspect

e at 101 i d su h as tri yl phosphi
orgiEh %ol i o5 s SPiieBnatinay BVARRY \BRGEREMERsr Gy, wis
inentibix tngfueles withinl ilsesaepa stdichvahetricadn daoresteichibedtric solvates.
tenperature. A further exanple of an interconversion
to ot her conpounds as defined in the first to fourth

It azﬂlﬂ&x:ﬁpbr@cisibdwmatidertblmeooﬁqiwn’&s beldefinedlin tha\fyst to fourth aspect,

el'rO/ i 7073PCT£§P200%%§89%°'VT0@ E’ﬁ&i’(r?n T)aﬂ% 'ﬂg@%%ﬁ‘{%ﬂs to

allaélxabiefornw@hdéthe&nQa purelpolyrbrepic (form by phemlabdsi@dngith sesother
reacting a co rrula(lf) with an am ne

L £ ﬂ% @ of fo

MR 2544 35 2o Ro mof%ﬂﬁ? € 8ol vent such as i sopr opanol

in the mcrowave in the tenperature range 100-180 C

for the ti re r ood, conver
oy S Bai B e Pl Eh pnEra A M S Rt g
stérevisumari¢ fdrms ii@y. diestpreep@rLahd énamtiooeddnoe tha inveritibe
e{te?rlﬁ\lsq%eg& o%ctnese stereoﬂs-omerlc Porms(aﬁd %o ?‘thur V r)ereof |rPcIL§<J|n3
racemates. The different stereocisomeric forms may be separated one from the other
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
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 can be incorporated into compounds of the invention

include isotopes of hydrogen, carbon, nitrogen, fluorine, such as *H, ''C, "C and "F.

Compounds as defined in the first to fourth aspect and salts of said compounds that
contain 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
incorporated, are useful in drug and/or substrate tissue distribution assays. Tritiated,
i.e., °H, and carbon-14, i.e., *C, 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
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 (l) and following of this

12



O \ /N?e,, 2\(R),, S---- ....--.0 RR5(Il) wherein

R2, R3, R4, R5, R6, mand L2 are as defined above and
w@10epIEsent s a suitabl e protecting group SucPCEEP2009/059012

t - but oxycarbonyl. Alternatively, if Pl is Hthen step

o i R A b A

Schightealzne/s 01 herlxamplesbetsv, DEEUbstitlGN ieadilyhayapiildsence

. af . f le triethyl ani
oo Pali gt St AT RsSar ey Ml pgonnin am
e%mmemt wmpl)c(lfnds ae>dal?fp£§da'n ahféaitirerﬂ_b beleflﬂ‘pﬁbp@bLmres)a_lts ’aherec;f are
|t er nat i step (i) ma ica e carried ou
3 noﬂfog%pl'cf?ayé%gmﬁfq‘ablg base a)s( aygol ven%/, for exanpl e
pyridine, or step (i) may also be carried out in a
TG el e BB SR b mor
(N ONRi)sEs), atcdepbsmf)cﬁthesfe g@"getéliftlmrmulai%ree(ei?eﬁgmﬂ @ﬁ (llewhem), (Ic),
P1 ts t-butoxycarbonyl, ste 1) w
et?'ypij(gia"ﬂgf@\?%g@é?s)i %tg'trea%/ment vviyth an gci d, for
10 exanpl e hydrochloric acid or trifluoroacetic acid, in
CAERIE e TeetlaTs il S e B R
thfeffcl)lIf)wrr!gls(mg(ﬂe‘d)r?nﬂm‘ytrbesxg:n@tmz Q’@)eifdiilo&m{gmm rd_eéusgszmrml'artohmm r
0 n cheng: ep (ii erein : :
a8 SRRV EILT ned above. 10Step (1) Lypi eally

conprises reacting a conpound of fornula (VI) with a

5 TEPRR S AR bbb 3 BB B PR A o

dedined abthe filsa sefo(ifto asgechnplacsaltttheéredthwhighipnesess comprises:

di -i sopropyl ethyl am ne or DI PEA) at OC to anbi ent
tenperature (for exanple anbient tenperature). 15Step
(af i 1 )rebstpigcatdnypatodiof fos@salagllflepr ot ecti on reacti on which
may be carried out in an anal ogous manner to Step (ii)

above. K\NH

O, N
\ (R,

S=¢
6
R
R*
3
R R
20 (i)
or a derivative thereof, with a compound of formula (IIl)
X 1
R,
=
L' 0o

(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

13
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Conpounds of formula (111), (V) and (VI) are either
comercially avail able, or may be prepared by known
wored1hoe®73 Conpounds whi ch can bl ock the Cav2. 2PCHER10097059012
channel s may be useful in the 5treatnent or

ro | axis. 0 a i ncl udi n chron

BES S o @ el imist netafEceS Raitupdrespant or
exaaipie) pERBIT, (HBY o HATE);anmat ory pai n, visceral pain,

pai n associated with cancer, pain associated with

m grai ne, tension headache and cl uster headaches, pain
(bpss aeaetingch sdrbouihd ot formoial (\jowel  di sorders, | ower back

and neck pain, pain associated with sprains and

strains, synpathetically |&§gtpaln 10 nyositis,

pai n associated with influgnz her viral

i nfections such as the co nzeol d, pain associ ated

with rheumatic fever, pain agsociated with myocardi al

i schem a, post operative pai cancer chenot her apy,

headache, toothache afd dynen@ r hea. " Chronic
articular pain' condifions|include rheumatoid
arthritis, osteoarthri é§rheunatoid spondylitis,
gouty arthrltls and Juvenll gmthritis. "Pain

associ ated with functi onal wel disorders' includes
non-ul cer dyspepsia, non- cé i ac chest pain and
irritable bomel syndrone. 20' Neuropathic pain'
ndr ones_ i u i abeti c neuropathy, sciatica,
wﬁy%chggﬁpl 8“@10ﬁack pain, trigem nal neuralgia,
mul tiple sclerosis pain, fibronmygl?gia, H V-related
neur opat hy, post-herpetic neléél,gl a, trigem nal
neural gia, and pain resulting 4W5phy3|cal trauma
anput ati on, phantom |l i nb dyome,” spi nal surgery,
cancer, toxins or chigni annatory conditions. In
addi ti on, neuropathic pai\y R*ons 25i ncl ude pain
associated with normal |y pren{pai nful sensations such
as "pins and needl es" (Farae ébesias and
dysest hesi as), increased sensittivity to touch
(hyperest hesi a), pai nful sqvcatlon fol |l owi ng i nnocuous
stlnulatlon %dynan1c static, thermal or coId
whargipd®/nRa)R’: Rhd¥ eRS et asénsie as/dcfyﬂeﬂ@bﬁmawls reprasghis a
f I ui ng
R R R L R
30( hyper pathia) or an absence of or deficit in
el | S : r
(oF ol ] SR SERRap BrBEL BT ok AKRRRER' R st oBln ospect
conmpounds as defined in the first to fourth aspect

Prb[?&és%%?tgﬁf%’dl‘iﬁ&ﬁ%l%@é ?édc‘ﬁ@ré B S E8RE n‘art?o?r ula I%wuth a

euro eneration, neuro nerati on raunma
componng gsformelad il éne suitalless éﬁwrﬂﬁeacegmltﬁlcutﬂ rapycigieran,

N wﬁano Ierﬁ’rHa%lgﬁ of §icllo d%'tm(enﬁ*)the %eﬂ@é’? ascig{éb% KeRe Yfor

psyc OStInU ants al ne

exampia, |trn@hylarmear ddeapserstednylgningios @43A) atHEC tielembient

t Hbl TP ative denentia

e% ?ﬁégginé g%genéwgsgﬁngénentla with Lewy bodi es,
Alzhelner s disease, Pick's disease, Huntingdon's

PrgBé’sfse(B) tyB%EIQ éb?%‘ns%s U RB 6 é@‘@&n&@d%?&% Q\?}aégﬁéxt) in the

| sease neur on di seas vascu
prﬁ&memﬂaﬁgltahw ﬁ@IV¢MKWtasmom39hana9r gegipnitriie in the
I
P 8 O ML VLR A8 A TR R RS,
DIPEAS BUQ"CH@ aAbientrigraperatye (fﬁiteﬁ?ﬁaﬁyﬂﬁt irgorateMmedipivgg)es) ;
nmet abol i sm toxins; anoxia and vitam n deficiency; and
mld cognitive inpairnent associated w th agei ng,
particul arly Age Associated Menory | npairnent.
10Conpounds as defined in tg first to fourth aspect
may al so be useful for neurzgrotection and in the
treatnment or prophyl axis of neurodegeneration
follomnng trauma such as stroke cardiac arrest,

o o, N e o
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or prophylaxis of any of the disorders described

herein, in particular pain. In one 20particular
wepiogdioent, the therapy is to the treatnent OPCEEP2009/059012

the di sorders described herein, in particular pain.

ccqQrding to urther gspect. there i rovi ded us

NS Rl aths ok MRk Aricelly P bins' BRrEr ¢ 4 BlrfRdals R
prasgreetof aguitablebasenace sbdlveral(foy exarggpogtidies)sal t t her eof

in the 25manufacture of a nedi cament for the treatnent

or prophylaxis of any of the disorders herein, in
Prpagdsi (CLinay bp aerormdar esimacdniventloanl igterddneesionpreceduviedestich

a use.of. a compound . as. defined in the first to fourth
as eRavSRtgh QGIY reddion calkyion. Rusirombis oL gleeForiliceo
aromatih©substitutibac Oue suet exaniee btiatsecinvéBiontrhey bé médrosiviersion

of 5P LAY A P sl T FHrenat e PR rerRs s bitihine
tofar apipoluad ias defineainy tiof firshte folirthoaspeciswineeiaiRy, repriesents cyano.

S e e P bk SR S o bR mnB s i =
cyanidprsalp (fgt exdingple aoppef {1& cydnide) &nw snitabld savent (quebad NaiN-

definped i h [ f h d :
iy Rt 0 lyadh spTampl oo R pan® v mipquaye
irradinti@®t Atérnbihel\pthedetbiconvarsinh inty, bet dzeriddesunu’sing esadyamidt ‘salt

b SR e SR I0E R hielS B e DA By i st o
exampdd trie@ithyenaflidehedcetbrejdpaiatiuer(0 pareMigand (fgr exemuple eérice

.of,. i ffli bj i lim d
oigeR I e P e RerEnehin g tat Rb ey Glth MR ger M o°
dimsthyHoramide)rad ﬁmatdzdftérp_pe*a;[ulnest ng(c::ﬁ hf gﬁ(l)f(). glot,lr : Eer oo

t 5phar maceuti ca ,
TS RRS bt Pl SR BRI bk BRpiieRER Airiedids SrepirBPlinas
asnafinad & the firss tofourtalbkyedt, donexaatptsl on norapawordd aifi Ecemwiat (W11).

AR RERHIAS B H T B ST Bl
repregents iboomih8és @ comppuraiviked Ri repraseras ewsthiyt. aBuch

nBRERYS s B R o g RRE AR oripflpd bk a®
metbgleproalal axidl Qrsestdr (é@&h@lﬁylbmdﬂp} iadhd presersee of ra gallagiomor

terd nar i,cine. In order. to_Hse ¢ ounds
ool Neberamlp o B Phone B it ReliRBu T s I sohspt
(sweH &s hdrdimdahy) dteldvatatutbapechturat (suah phaO@@CEUt i cal
conposition in accordance with standard pharmaceutica
practice. The present invention also provides a
A iifipieat oxeple ot ah interogrogrdioroto, othdricompoonge asséefinad in the first
toi? o%pd as ﬁef%n H gn t he fﬂ&ﬁt to fourth aspect, or
FREE R %%IW? ) 8@3?%8?8 salt thereof, and
optionally a pharmaceutically acceptabl e excipient.
When used in the treatnment or prophylaxis of pain, the
conpound as defined in the 20first to fourth aspect or
a pharmaceutically acceptable salt thereof may be used
in conbination with other nedi canents indicated to be
useful in the treatnment or prophylaxis of pain of
neur opat hic origin including neural gias, neuritis and
back pain, and inflammuatory pain including
osteoarthritis, rheumatoid arthritis, acute
i nfl ammat ory pain, back pain and nigraine. Such
t herapeutic agents include for 25Conpound COX-2
(cycl ooxygenase-2 ) inhibitors, such as cel ecoxib,
deracoxi b, rofecoxib, val decoxi b, parecoxib, COX-189
or 2-(4-ethoxy-phenyl)-3-(4-
met hanesul f onyl - phenyl ) - pyrazol o[ 1, 5- b] pyri dazi ne
(WD99/012930); 5-1ipoxygenase inhibitors; NSAIDs
(non- st er oi dal anti-inflanng%ory drugs) such as
di cl of enac, indonethacin, nabunmetone or ibuprofen;
bi sphosphonat es, | eukotri ene receptor 30antagoni sts;
DMARDs (di sease nodifying anti-rheumatic drugs) such
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met hot r exat e; adenosi ne Al receptor agonists; sodium
channel bl ockers, such as |anotrigi ne; NVDA
W@ bb1nee1y3 - D- aspartate) receptor nodul ators, SBCHER209/059012
gl yci ne receptor antagoni sts or nemantine; |igands for
the a25-subunit of voltage gated cal ci um channel
ntin, pregabalin and solzira; trj @ 8
[ bpre sants such as amtriptyline; neurofe
st 75y ntiepileptic drugs; cholines
i nhi ki tors (Rugh as gal ant ani ne; nono-am nergj ¢ upt@ﬁg
[

Q
i nhi-bikt ors such as venl af axi ne; opi oi d anal i CS;
Ioigg;ag@égthetics; 5H 11 agoni sts, such gs LRrEans,
fo ound sunatriptansmﬁqbatriptan, zolly t ¢l pt an,

eletﬁiptan, frovatriptam—atmot™ ptan or riZatriptan;
nigakermc acetyl choline (nACh) receptor geditators;
s eceptor nodul ators, for Conmpound |rodul ators
e NRPB subt ype; EP4 receptor |igands; &r2 R
r | i gands; EP3 receptor |igands; ERH DNni Sst's
pPZ2~hagoni sts; EP4 ant agoni sts; EP \:gz*'éss
and EP3 antagoni sts; cannabi noid receptor Ii%and ;
bradﬁ&inin receptor |igands; vanilloid recejor or
Traqﬁjent Receptor Potential (TRP) |igands; %ﬂd
puringrgic receptor |igands, including antag ists at
w28, R'PRXREIR* B XRS amPi7are ms M2Hded7abaENQsKvar T ad@eis Ci
aIlg@engrs CE% hlas retigabi ne; Additional COX-2
ORAT bt B e disclosed in US Patent Nos. 5,474,995,
10US5, 633, 272; US5, 466, 823, US6, 310, 099 and
US6, 291, 523; and in WD 96/ 25405 97/ 38986, WO :
Stg@?lbé’@@&[ Y (RIEEE AeEAing M@@Pf%@%@%ﬂf%‘d@ﬁ%‘ﬂ%? C14alkylzing
han@& oy tﬁg%%enﬂ?ﬁﬂé gﬁgli,'tﬂiﬁu\z?{tﬂgé/@@%@dbpﬁ)ﬂﬁi a%@@élég&Vént such as
en used i e treatnment or pr yl.axjs of. ,
1’&v“%’fé??@’raréQ'EY@%%\&‘?éT,‘pecrﬂérec%Hﬁbg% gggsé)ié‘”&&%t'ﬁ%’ step ¢hmay
cdrﬁdristetréattiﬁ@urcﬂawptaﬁm@ﬂf?ﬁﬁula (|ﬂmnma§a;tﬁtil@ @%ey’kyltio_ronic acid or
acce e salt thereof may he u i n conbinati
Cagi C@/ﬂgﬂgﬁéﬁ’roﬂ‘%‘?@d %re?ﬁﬂ%ég@é‘&?at?ﬁt Bﬁécﬂj%se?%'?%'élg‘?'% acetate,
|igaA|'ha E@(!Sh &4 ﬁi@ﬁg@d@l@héwgﬂ_@téiﬁ t;?a)smh@maél b@ta;sgi@ratﬂr:ie@;%rﬁt@fn a
zhei ner's di sease. Sui exanpl es of such_ ot her
solYe} SHSBURS A AR L HEpeIREdMAlR A SRR E e RBEI -

cholinergic transm ssion such as 5-HTlp, antagonists,

A6 exETTE gt nbleorbide S gRbslids AadRiET A bl o
foadehydeehilshbra irtthasehemBideidwers (e. g
t et rahydr oam noacri di ne, donepezil or rivastigm ne),

or allosteric nodulators, nicotinic receptor agonists
or allosteric nodul ators, synptomatic agents such as
5-HT6 receptor antagonists, e.g. 5B742457, H3 receptor
antagoni sts e.g. GbK189254 and GbK239512, 5-HT4
recept or agonist, PPAR agoni sts, also NVDA 25 receptor
ant agoni sts or nodul ators, al so di sease nodi fying
agents such as 13 or ysecretase inhibitors (e.qg.

R-fl urbi profen), also AMPA positive nodul ators and

A ycine Transporter Reuptake inhibitors. Wen a
conpound as defined in the first to fourth aspect or a
pharmaceutically 30 acceptable salt thereof is used in
conbi nation wth another therapeutic agent, the
conmpounds may be adm ni stered either sequentially or

si mul t aneously by any conveni ent route. The

i nvention thus provides, in a further aspect, a

conbi nation conprising a 35conpound as defined in the
first to fourth aspect or a pharnaceutically
acceptabl e salt thereof together with a further

t herapeutic agent or agents. A pharnmaceutica
conposition of the inventioy, which may be prepared by
adm xture, suitably at ambient tenperature and

at nospheric pressure, is usually adapted for oral,
parenteral or rectal adm nistration and, as such, may

' T T o R T T T o




10di si ntegrants and acceptabl e wetting agents. The
tabl ets nmay be coated according to nethods well known

WO 010007083 phar maceuti cal practice. Oal |i quiRBCT/EP2009/059012
preparations may be in the formof, for exanple,
aqueous or oily suspension, solutions, enulsions, 1aib
Syrups irs, or may be in the formof a NR™R

S
15pr od Ft for reconstitution with water or ot Pr
icle before use. Such liquid € rons
ontalmRbonventlonaI addi tives such as uspendamg

g enuIS|fy|ng agents, non-aqueous vehiNgl es
|nclude edi bl stepii) s), preservafiv gg,
es red,” conventional flavourings or cklo a%t .

20F0N parenteral adm ni stration, fluid unitNdosage
fQjﬂg:a@e prepared utilising a conpound &
i nvention,or pharmaceutically acceptable sa t t her eof
eril e vehicle. The conpound, depepe t he
: and concentration used, can be e
eParbng
|nﬁ60t|on

and Rilter sterilised before filling into aRSui t abl e
vi al;nor 25anpoul e and seal i ng. Advantageouz ¥
adj& ants such as a |l ocal anaesthetic, pre df vati ves
and buffering agents are dissolved in the vehicle. To
wiehbiaeeRNR s RAIRY, Rt YR®, Rhend prate SkideffeCaibveeardd ©&E0or 1.
after filling into the vial and the water renoved
under vacuum Parenteral suspensions are prepared in

Step kx;ty@man;aédryprtshg réetiiBy BRBAPbuNESTBRhUIA hf:)twuwah amine
is suspended in the vehicle instead of
Hég‘% g acﬁ“&%*&l? @E'aentaﬁwah 8t éSPPrquHfP' % fhecRiFFavEn the
teMPERITE Ir doy190 10 fortheine rBaGiréPIRARYe §BBd BEnversion to
terilis . %nexposure to et hyl ene oxide before

uSya 7S Blesthbioi48dveni ci e. Advant ageously, a
surfactant or wetting agent is included in the
osition to facilitate unjformdistributiaqn of the
Q!B QT TosByiRdl | LmaY B8 PESRFE R PCETHBR W B 910MAS o
SRy wei ght, preferably from 10%to 60% by wei ght,
of the active material, depending on the nethod of
adm ni stration. The dose of the conpound as defined in
the first to fourth aspect or a pharmaceutically
acceptable salt thereof used in the treatnent or
prophyl axi s of the aforenentioned disorders will vary
in the usual way with the seriousness of the
di sorders, the weight of the sufferer, and other
simlar factors. However, as a general guide suitable
unit doses may be 0.05 to 1000 ng, nore suitably 1.0
to 200 ng, and 5 such unit doses may be adm ni stered
nore than once a day, for exanple two or three a day.
Such therapy may extend for a nunber of weeks, nonths,
years or even life. A further aspect to the invention
is a pharnmaceutical conposition conprising 0.05 to 10
1000nmg 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
phar maceutically acceptable carrier. Al publications,
including but not linmted to patents and patent
applications, cited in 15 this specification are
herein incorporated by reference as if each individua
publication were specifically and individually
i ndicated to be incorporated by reference herein as
t hough fully set forth. Abbreviations: 20 Ar:argon
ag. : agueous

17
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dba: di benzyl i deneacet one DCM di chl or omet hane 25D
PEA: N, N-di i sopr opyl et hyl am ne

WA met hyl f or mam de DMSO di et hyl sul f oxXPABEP2009/059012
DPPF: 1, 1' - bi s(di phenyl phosphi no) ferrocene
EDC: 1- et hy1- 3- ( 3- di net hyl | ang nopr opyl ) car bodi i m de
hydrochl ori de 30Et OAc: et I%(I/ acetate
HATU: O- ( 7- azabenzotri azol ;S&=y1)-N, N, N , N -tetramet hyl u
roni um hexaf | uor oph p’

HBTU: O- benzotri azol e- R'N - tetranet hyl -uronfum Nex
af | uor o- phosphat e HOBT: h glroxybenzotrl azol g N\)i
35i i sohexane LCME: B{égw d Chromat ography\\l\ﬂa(ss

Sp ctrtNHstry M5: mass s trometry

rt 5sdt.: SCX: SPE. SP4T THF 10 TFA

de( @ﬁmh: mn: Step (i) R -
(V1) R s (V1)
Step (i)
Y
(\NH
0] N
\ \)A(Rz)m
S:o
R® y
R” ks {0

wherein R%, R%, R*, R®, R®, m and L? are as defined above and P’ represents a
suitable protecting group such as t-butoxycarbonyl. Alternatively, if P! is H then step

(i) 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
using a suitable base as a solvent, for example pyridine, or step (i) may also 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’

represents t-butoxycarbonyl, step (ii) will typically comprise treatment with an acid,

18
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15Boc: PdCl12(dpP03: API-ES: acetonitrile mass

di rected autonated preparative |iquid chromatography.
WOoreaibaemrs r oom t enper ature saturated strong cak¢DREP2009/059012

exchange chr omat ogr aphy solid phase extraction Bi otage
foE ?gﬁpﬂéb%ggérﬁ% %ngg rlhlﬁcl)rggéetlg%c%yl%taesr?)l\;e% Esucp{ ql;Hran
didbxang( dictlenmdthahene aceixane ptinpbhaldindn(H-Hioxane).

tetraki s(tri phenyl phosphi ne) pal | adi um hour (s)

m nut e(s) t-butoxycarbonyl
Cdritpdundbios {odnplag ) npdnosspipriepanstien acmedencd indthltios folelvingdi u
SC&H’I% at nospheri c pressure ionization el ectro-spray

l e 20The preparation of a nunber of supporting

conpounds as defined in t

descri bed below. In the

each starting material, ence to an internediate

is typically provided. ThiYS is provided nerely Nor (R1)

ass' e to the skilled 25chepist. The startif "

eri may not necesgdri h been prepared m
ﬁpﬁ bat’ch ref erred—+e—besertpt+on 1

CT¢R*,| uor onet hyl )sakany! | sul f onyl } pi pefréz\'rn F

N
P R%),. (VIll)

flrst to fourth aspect are
(Har)lgs that follow after

(V1)

Step (ii)

wherein R?, m, R', n and P" are as defined above.

Step (i) typically comprises reacting a compound of formula (VI) with a compound of
formula (I11) in a suitable solvent (such as MeCN, THF, DMF or DCM) in the presence
of a suitable base (for example, triethylamine, di-isopropylethylamine or DIPEA) at

0°C to ambient temperature (for example ambient temperature).

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

analogous manner to Step (ii) above.

19
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O SNNHO To a solution of 1,1-dinethylethyl

1- pi perazi necar boxylate (5.00 g, 26.8 mmol) in DCM
W@ 200/0010y3 was added DI PEA (9.85 m, 56.4 mol ) PEREPI00E059012

4- (trifluoronethyl)benzenesul fonyl chloride (7.22 g,

29.5 mmol.). T eact | i xture was stirred . 1.5
Cfmed e fomlBuhias and T o B ARl $FaeBle g Pay be
preparnd 8% keowe adtiodsdr yness in vacuo, to yield the title

compound. mz (API-ES) 295 [M+H 100]+ To a sol ution

of 1, 1-di net hyl et hyl
Cempduhdé twhidhl caorbdooktthy Chith2 oyitilisuthaanstd indl-be useful in the
BRSBTS ] bt e
paﬂf,@miscglbslcﬁletbi @diﬁdwewaipeR thic gdie, inmhtory ;ﬁéim:]\/wcerahlgsin, pain

sti.rred .5overni ght. Reaction m.xture was then reduce
ARl JBParheh, Bt psohicy S MidbiteCelfBa bRsdehE R Bester
heladBéhesl paiardsovistdd dithifurati@dl blakd disDadrs, lolved sk ahbeeck

organi ¢ | ayer s dr.ied over. magnesium sul phat.e, ,the
SRy R R B e T T RV T T TR e
myasitd; paie 2ssodatyd ailo irfflaeyiedrobtiidrarirhi infeetiansrguobi ad tHgbedmimon

as a pale . yellpw solid. 10m z (APIl-ES), 295 1H .

oot o SroBR Wity EeliRia e P Brvdcitabitn 5Y3e el bgndia,
pdsl} ppeta®@ paird.cAfcdrichedhotleray, Mdadashe, todthaché. ahd dysihe8brrhea.

(m 2 H, 7.85 - 7.92 (m 2 H). Description 2

15(3S) - 3- Met hyl - 14[ 4-(tri fl uoromet hyl ) phenyl ] sul fonyl }
‘Chiopér axticutar fath’ chimithdd iclide rheuaatotd arthiritis, asteoarthritis,

1, 1-di hyl hyl y , . o
rhtyBaiold Sopiy i outy arinriie and apeBls PS5, 00 g, 25. 0
nmol , supplier Small Ml ecules Inc.) in DCM (200 m)

owas added DI 11.4 m, .65 .5 nmmol ) and :
Pi'f‘(%SP??'T?‘SgW&Eﬁ@P’)‘%é’ﬂ%%é‘fEF?%n‘{)F U%‘i“ﬁ AP YEe (SRS non-
carda chmasd pin aAQ irfiteble leaved] spadromngt ure was stirred for 1
hour. DCM (200 m) was added to the reaction mxture
whi ch was transferred to a separating funnel. The
‘Nswloptih@paivd syndrsines inslude: diabeticatemcbpmatid), seratidac aciepedife

| i , 0 . i .th ith di il )

o Sbhek it eBlinas hituSfila, Biad Serbh Ralh Abromy R B
reatddofealr@patiy, pbstwaspatemevedgibytriférhinalaiduedaigianahd been resulting

fil t ted, t dr,. t he. t
fray gt P03 D Begeg P e miisiP e, Pppa ey sanger
toxins oga::rssm'b Wldrlrinratdry@oddiinm' f én eaﬂitim,)ne?m\z\b:m ﬂﬂ\(lm\é ;:d'énrditions
. 1. 4-di.oxane. and a few drops Q
inglidis S SRSt wilh bty Aob AR 3BReaops Sl as Pirsiang,
neEldies" {parddstresidd ari@ldysestiesiasiincransed(s20sitili)y tadasuchdded

e e i
theresdl dueolvabodynizsg,ohsreasddnselvbifitityatn chokioasl stimalinttice ranal, SQIY,

col um, ( Bi ot age),. 30 The col um_was washed w MeQOH_..
e Bl AR5 Rang R ORIET E Rerebe f SRmigior
(hgwarpathia) bnavefiddnce GME ddfioivintsededtiae gensanppathways (Hgsoalgatia).
product present in the MeOH wash, so this was

evaporated to dryness on the rotary evaporator. The
Othestahalitiona svhithssaldvedentiallEb& teated B9 compoamid asxdefiaed axthe
wWi.th 2Mag. HCl (50 ml). The.,agueous | ayer S ,
f'r\?l)\datgirf]?%”é‘oas%e?tﬁnci agUed REBRS T Rs A HFP'\EA‘I’%BQF”%“O”’
neuesdeigaeetatidrofoowing idumst tiradtt e dHepebderice @AG deb@dden de-

. The organic,l aver. . evapor.at e drvness ,on the

indneP S0 b R GoE i 7 ARABHALT ENT et ieRf (813, bfAGnon,

psybi dstinsiEnts(e(g} cBdaing).andiricofid®l - ES) 309 [ MrH 51H NVR
(400 MHz, MeOH-d4) 6 ppm 1.36 (d, J= 6.6 Hz,3 H), 2.62
- 2.73(m 1H), 2.85- 2.97 (m 1H, 3.19 - 3.29 (m
1H, 3.45 - 3.54 (m 2 H), 3.80 - 3.95 (m 2 H), 7.95
(d, J=8.3 Hz, 2 H), 8.05 (dy, J=8.3 Hz, 2 H).
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Al ternative synthesis of (3S)-3-Mthyl-1-{][4-
10(trifluoronethyl)phenyl]sul fonyl }pi perazi ne:

W®eE000r3 on 2a (25) - 2- net hyl pi perazi ne (15 g, PABOP2009/059012

mml) was di ssolved in tetrahydrofuran (300 nL) and
soluti.on was co

N?l{%%eg‘;ﬁgera&l @dﬁ%ﬁe)s |Q\%§(§jea€%€%ﬁ’tlla? R% Cule%?ydcije%rgngpéﬂ\r/é) éérﬂgntia
(|n4:+l(d|tr;gl sfeln_ul@uememtw b)anlmenﬂaewilt;lsl;l gé\W) btydheﬁ Wiheire's(di€eage, RiGK's
. iS [ was a
e, OB AR fiorkd, SHEROLE sty SRrGPuRRIR YRS BRcase.
Al (nhatof H!E!Mrggiegésyel) Zj\bemmdrftla meIudlhbmultdimfe_(rGt c(&il&m_rh tia); as
2 ed .an rred m n. e
wt S 2R bt bbb BVind afBoP: o)
inf@mnbnstairidrreldte‘daronautunmm(lnchhﬂng)H asmfecm@rr enertptissdreicshirghss );
t
SRS i aodRE ARE kP Eh S Mg oo BRpher
asbbeiated svithiug eings pard&@adyugaissdociatdd kMenofyblapaineand
washed with DCMin 20order to extracted inpurities.
The aqueous phase was basified to pH=9 with NaCH 3M

C@NML&H‘JE ad defitidd iDAM {irsBio OQENdgpeantay hso berdsefuefbr
hases . dr over re the s

504. befo
PR o ¢ emEHE IR B Gt el loying
tratmmmd:h(hs(s'ﬂﬁk@,)cardﬁ(za%éﬁ?bptﬁ?nﬂgﬁﬁﬁﬁskﬂr%%ﬁéihlm%@ IIEJ thOJ
1. 06 = 7. , , . ,
Sngiﬁorer)OIEB&' & { 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
J =.8.4 2H),. i pti 301 Di thyl.et hyl
Aricglgjr_c&)pflﬁgﬂ ‘é’ﬁlﬁ%g rc8gh é)&%e |§I[}/: t?eot:r]%?jzg’ t:_g’y ﬁ%@‘ﬂ?}f”d%%s&%l“ﬁe&q % the

firgteto &airthrespactio xydstieityeor mustolaa hgmdrtohioiin  of

1, 1- di net hyl et hyl

(35) - 3-net hyl - 1- pi perazi necarboxylate (10.0 g, 49.9
Thaspin, ansanplpddireentAf thel f(rht)aridrthlpyasi;pﬁcn ehe( Beraply)is tecthe frddiecbnt

o i AR anY 3 0¥ daders fetdbed Feteht i dhio g paid TR ohe

parruze eathodgnemdbe trena@yrig mthettmspdsrﬁroéahpof tBe Hizorders The
on was t en evaporated, partitioned between 2N

react
A SR e B Somt) . "The aqueous Svas
further extracted with DCM (2x 80nil) and the conbi ned

AGoRIT YA SoBRS R MY SuR AR SR beaborfgtn
thé @rst iBfohnuaspdot oy iagdhdrrhhee uticdllyacceptplaa sdlt tereod, intange
m%r%_#c Hr% L% ?EA'%rg%ﬁm%wﬁc')\rl:@% rg'ot% %@%%%%%y% ﬁll6e (g‘ﬁo’orgers
heBeit Oin (phHiculay paid. MBre(;iah-tlchrly Bretdis (piddided) g usk & ¢dbhound as
deégé(g 'M(tﬁ? i‘fi{)s?délfo%% 'ag'gecq ora prpafmaceutlcélg/ accgatable salt thereof, in
thé 28nuflaciurd ofCh red@phent/loy el tfeaitryidnt-o ang bhiyk piisoedeag herein.
hydrochloride C S -NNH I1\/
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.

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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0 ClH 151, 1- Di et hyl et hyl

(3S)-4-[(4-chl orophenyl ) sul fonyl] - 3- net hyl - 1- pi perazin
weeanbeyd ate (nmay be prepared as descri bed i nPCT/EP2009/059012

Description 3) (crude weight 24.14 g, theoretical 49.9

I s, suspended in. 4M HCl in 4- di oxane oL, ..
oI SR R P B ve g iciepcf of syl B Sy vl syiect
angléis neMimpiteidad edmpets preneteidniofi adiaéflidiiph. et her (100nL) and

filtered through a sinter. The collected solid was
dried under vacuum at 2040C for 18hours to yield the

Intorddreo osnemamdmdom as qyﬁinledvm welfired tq fooirth aspgct onhz

ph ﬁgg?ﬁg&?l% %ﬂwgﬂa Eg hoe'_‘aof(f%/ﬁﬁ)%rgad't?egb%r ;%réprg;ﬁ%_)%is gj’ %Jénans
ar(dldtherrﬁlamﬁal&lit |ﬁ 21|btmﬁlw formBed Bthcco)dan2d itk etanghidon 5

1, 1-D net 1 : o :
p'kaﬁ’ﬁ?‘?%“-“ﬁ@t%?ﬁ%-ci%f PLAAITPRUIEH SREPRYIS b nEM PPN PBRY S -
asbectp)gm&r m?mea adrexy/pratided a pharmfareaticd tomnpositiaf comprising a

1-di, net

C°(‘%99P”% aﬁé’?ﬁ J'T¥*bq fﬂétrté?{?%‘c%srp&&?[ pharrpogulipally agegptable
saBQharebf, adaped for usAindiuinedn) on vetddolty(@6diothg. was added

DI PEA (1.962 m, 11.23 mol) and then portionw se

addi tion of 4-(trifluoronethyl)benzenesul fonyl
Inohdenito dee ¢énFounds @s @8fimsunh kheafirst todourtreagpecsih lﬂtﬁ@apﬂ'lﬂ&y will

e e N e L e e Rt
stmdarcaphiarﬁxawblatﬁﬁl priagtice T Mthel pagrsang inwert@nsegrapratides and t he
o RAES G Rt B Fgd B MR SR 350 R gl i B (i st o
fosth agmece dr biphaendeatictlly ancdptalfle sdl) therddof amdgptionallyayer s

ted, d d sS4 d trated t
oD SBER R AR L e (18500 and concentraced tc
(APl - ES) 309 [ M+H 100] + 1H NMR (400 MHz,

nglrkﬁs:ze%;igé\)% {}g%i%fgp ?r]rﬁlrb }_%xs %fJ paaip The C%DO(JH] a& dﬁjmeogm.}lée
firgtcto falr. é3pktzt,or 2 garmacedBcdiy, acderialde st thbEf Hjay be used in
copyguaR Wiier mecicpmerys prisaleg e PRYRSBHBA YEUMPBHG § o
proprefadd ofgpainyofrreatdpathicerigin (ncluding neuralgias, neuritis and back pain,
and inflammatory pain including osteoarthritis, rheumatoid arthritis, acute
inflammatory pain, back pain and migraine. Such therapeutic agents include for
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-steroidal anti-inflammatory drugs) such as diclofenac,
indomethacin, nabumetone or ibuprofen; bisphosphonates, leukotriene receptor
antagonists; DMARDs (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,0-subunit of voltage gated
calcium channels, such as gabapentin, pregabalin and solzira; tricyclic
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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HNN- SCF3 \ /Il O CIH 15To a sol uti on of
1,1-di nethyl ethyl (3R)-3-nethyl-4-{[4-

w@ 2010007003 onet hyl ) phenyl ] sul fonyl11- 1- pi per azi NBPCHEPR29RY/059012

ate (may be prepared as descri bed in Description 5)

(3.3 8. 30 1).i.n
ipignS danroRoqng usdindy. hetay g Aindytar lesdifian, 3506 atan
almesiptatnmtnzairmtamr mcsﬂrims aedyleholeve (aAChA] nmswgemedmétoﬁsr
5ml 4 i e S
olirals sl bl I iRt g s o i B S He: P
reéeqo*tor?l@ahd)s; rEst rddeptorilighndse ERg seoeptoe &gmtrrdat EEI4h zhgbrﬁhtg/ﬁlms BP,
ur.at e et her a

aifis BB PRBEDSSL 6Pt TEs e d EDs BOUHSE B Dfgh "
receptpraigadds; DradyKinth) reasptar igaintis vaalldidrecaptar of ARInsieB} R30&ptor

P R 55ads! 35 pinalc o qaplor JgBRIG, ok b Sspofists ot
P2X12B2X4z,, P2XHEIP2X3 00B2X, 3 KENQ/KY7 éhdﬁélel Ghenbrs; chh’SeﬂsOr(gﬂge(quine;
AdllongPe % infpiors o apfbserd’n Us prernps afhapey
U533, DES 1346308237 lm1310109|9| anetUse,22h§23; and in WO 96/25405,

W N A 05 T B e

WO0DA20 0@ IHQDeBBS1 1, WO01/58881 and WO02/18374.
(3S) - 3-net hyl - 1- pi perazi necar boxylate (2.05 g, 10.24
mol) in DCM (50 m ) was added DI PEA (2.68 m, 15.35
Whem bgedindhé reatmeit or pro@hylamedf Atzheummn’stdmspeas ahelcempound as

0 m dd
celted IR LR BERy rabuPrfgrovealy geoerapis sg tpreo may
bel As&B imnoﬂn))matlorO@ltthitBerr sedichmehtsningdicated tet be eefuliasl egither
o e BRBITEF T Chey bt O El ol on ©
Ssieperadaethblassofreycha othed tiogpiyoditic afgemt’s radndbd bgerds gacmire to modify

cnofFaR BRG] Slers Sanpt LS onedorithy [SpnirccapnmiogTe

artddidrisi€) 0) +miktaxdnie dgbbBtdyhe, mEst=ORCFORMot)st,Gacpiyfohblir3terase
in@_gih%;g _ZESeZLg7 é'éFr% 'M%' rc?m,_ié‘é%’;%&? Siuse’( oaf‘%)n'é'é%z_zllé%azrjvagfiq?fb’ﬁ% in%)_rpggrs (aggsteric
mddlﬂataranlcoﬂnlbl)eceb&iD%Onliststdrcaﬁo&erlc modulators, symptomatic agents
sui%ﬁsaz él—ﬁ% rﬁémtg %{lt&gﬁgt %’tlsf 'eléo"s%%ﬁm )I-quee% Jor antagrc])Xils}spe.g.
GSK189254 and GSK239512, 5-HT4 receptor agonist, PPAR agonists, also NMDA
receptor antagonists or modulators, also disease modifying agents such as B 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
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

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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To a solution of 1,1-dinethylethyl
(35)-3-nmet hyl-4-{[ 4-

w@ 2010007003 onet hyl ) phenyl ] sul fonyl11- 1- pi per azi NBPCHEPR29RY/059012

ate (may be prepared as 20described in Description 7)

4.4 10, 77 | i
A bfgaretppicRt Sbaish g e TnisrSg e et hedid A8 Hure,
sufrtiaral? ﬁt ambteh’: tleetﬂ)emtum(wmdir&ﬁmfe?t lpressﬁ@[ |smshalq%aifptbr$1 for

ur e or n e .
org bereflerf o e ol s Mt sigh Y BP Y b foidt s
capsiiles tdralriqlid dneparshon%h@owdﬁratgrdarasesgmengéseredoeﬁt_nutedlei n
oY1 et of sl B BEMT fhRnd i o cBesEhes. “oraly
adviibistratslg c&np@snlcils%e gdnerdiy/préferted. 3 H) 2.95 - 3.25 (m

3H 3.36 - 3.45 (m 1H 3.56 - 3.77 (m 1 H 3.87 -

4.00 (m 1 H 4.34 - 4.51 (m 1H 7.94 (d, J=8.3 Hz,
Tabldth aBd 0&suths fd=@aladrzinisRatidn rB@\Des ev urptdosa f&m, and may

1.1-Di A hyl. . ' , .
coniz C%%%Qgr@?t%%o'%mﬁeﬁuﬂ) BSRLINNY et AilATs-- 18RIRHipg, Horigants,
dlﬁhlpggaré mcbpmyleaﬂ/e&tmg dgemtd The tabless raay bié ceatedticcording
oSt KR e sbemasaplistpresiee: (2. 00 g, 59. 99

mmol ) and DI PEA (2.62 m, 14.98 mmol) in dry DCM (25

0 C d A dded .
off %9@%8@@?@@?%%8&h&iﬁ?@sﬁ?mﬁﬂw8ﬁ?r8P'Pd%QLt32.U§8f gy
subpPer@fonysoludiora) dmmh;ibnlse&ludjmsi orgeliyied, Io?mascbleum trenfoeh bbave )
or . ours. .
et R Bossliutio ARindler of FeFrytobiec PhiskhetoRiiRa. Syen e
prepﬂra%rtse'daw\mdri’nalﬁ)ﬁgm\feﬁlﬂomdl hddifives suchiais meslpelidg@rég,teqults
ro en
el S0 RERRRUR AR BN EB IR TRB R Alule &b ouss ")
préseagditivebiramaaif dgsisgah yor(ventiorch flavelugsds drOMlodrarnear
gradi ent (6-50% EtOAc in isohexane) gave the title

conpound as a pale yellowoil (3.52 g). mz (API-ES)
F(ﬁ@%raitmial%ﬁnlnlttréijon[ %Hmmml])Sagblﬂﬂomdhﬁr(aékﬁébd%& ytilising a

cosr)nq%un fﬁeé’@\)epf ?ﬁ) 8 pr?émacétglcaﬂ]ykﬁcce&t’_%be saE ’_%éfe(gfsandf sﬁ&r’ile
vehlcVEB Tredgondpalidd Odep@n8ington the Y8hicl@ atd céhabntrdth2uded, Garlbe
J=12.

eltpm‘ Slprz‘ude orgié’ss%fyed jn 9‘5‘&6}2 I_EL) p%zp{ari%fg g%lutd'c?ﬂ',s?%gc,o%?%gnd
car)be dissbbved far. ibjbctjon aridl fH-i)ar stérilE2d(baford filing intlz a siitdte vial or
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
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.
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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Description 10 201 , 1- D net hyl et hyl

(2S)-4-[(4-cyano-2-net hyl phenyl)sul fonyl]-2-nethyl -1
WO 2@b/opwrazi necar boxyl ate Ar was bubbl ed e¢ir/BRIPNI/G59012

solution of 1,1-dinethylethyl (25)-4-[(4-brono-2-

o S0 L e OB PETGRIAY Y o

afOi@nizhtionedB disOrdaro il varydinythBMisuad &vag it dite @eﬁod?olels;as of the

dipidts RS b mBsEen csag i ships Bt ot 5aatnera

glmwsauﬂaelermwdsbmmdym/mosoj t@d0omg stnorer Rdtably 112 ZD0 mg, and
0 was cooled to
s PRl dsgr dhd bR B S TR Mok (B8 e Spafele” M8 or
thm@ré idai.on8dctb étengdnmBCdx(ehd Goimh )nuatier whiveekd, Iéhthd,) years or
?f aqueous 30l ayer was extracted with DCM (2 x 100
evmq) ‘then the conbined organic |ayers passed through a
hydr ophobic frit. Concentration gave a brown residue

A fdhndt a8ect 't:d ﬁ"n%hnve?m%ﬁ’@aé Bgérﬁ{g&‘éuﬁc%'l Ebrﬁé@sﬂdnn&fi‘ﬁprlsmg 0.05 to

radi ent (6- Et OAc i n i sohexane) gave
@mgoQIr?dCCﬁ%pcamQ@ISIQﬂf\vn%m e (fipstdg feyyth &ﬁpzct(qnm pf@masz@olcally
adc%’t‘ébl%ogzllt Jfﬁ'érw 4408 M3, g%@g}%y @ tc@s pgt L aQast one
3 H, 1.44 (s, 65 (t J=1
f@rmawtlca_"y@ccema@e cggier3 H), 2. 86 (dd, J=12.0, 4. 2 Hz
1H, 3.13 (td, J=12.0, 2.8 Hz, 1 H), 3.49 (dt,
J=12.0, 1.8 Hz, 1 H), 3.63 - 3.69 (m 1 H, 3.95 (d,
Aljputpicetions, mglupfpg byt st (irpited to, patg_ntﬂ)andpa@_ptappllcggorqemmtgd in
c
thifl)ogE)gC'%t'? r% ﬁef%g/ﬂnc&gﬁ')ated%?l E)éé‘?ﬁg?le% gfu[%agnyin}fjggual
publieationr N\'Ietffa OSDN&' 'Cal SBRNHnﬂ'N\d(JaU)/ \indicaied ufoi &/ ycorporated by
re\aeréndé' HER R Bk et diyh fuIIy set forth,
4-1 (4-cyano- 2- et hyl phenyl ) sul fonyl ] - 2- net hyl -
plpera2|necarboxylate (may be prepared as descrlbed in

AbKIRGhatiBhson 10) (2.88 g,

Ar: argon

aq.: aqueous

dba: dibenzylideneacetone

DCM: dichloromethane

DIPEA: N,N-diisopropylethylamine

DMF: N, N-dimethylformamide

DMSO: dimethylsulfoxide

DPPF: 1,1'-bis(diphenylphosphino)ferrocene

EDC: 1-ethyl-3-(3-dimethyllaminopropyl)carbodiimide hydrochloride

EtOAc: ethyl acetate

HATU: O-(7-azabenzotriazol-1-yl)-N,N,N',N'-tetramethyluronium
hexafluorophosphate

HBTU: O-benzotriazole-N,N,N’,N’-tetramethyl-uronium-hexafluoro-phosphate

HOBT: hydroxybenzotriazole

iHex: isohexane

LCMS: Liguid Chromatography Mass Spectrometry

MS: mass spectrometry
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7.59 mmol ) and TFA (10 m, 130 mmol) in dry DCM (10
m) was stirred at room 15tenperature for 1 hour, then

w@oneedmorat ed i n vacuo, azeotroping W th tol ueP€r/ER5809/059012
m) to give a brown oil. This was partitioned between

M 1 (50 n%j)taqdl saturated aqueous NaHCO3 (50 m ), then
t " aqued §qné§)8r was extracted with DCM (50 m). The

MDARDI ned roagaditectddaytsraates hecppesive tiqbitl chregratégraphy.

Mhéﬁ_rophobi C frilt and concentrated in vacuo to give the
tPt e conPoliA%las a yellow oil (2.29 g). 20m z

rt:( APl - ES) 386 teipefatukél NVR (400 MHz, CHLOROFORM d) 6
pm 1. 06 =6.4 Hz, 3 H, 2.33 (dd, J=11.6, 10.2

sty 1 H),éagl?réf;*d(s, 3 H), 2.69 - 2.75 (td, J=11.5, 3.1

S¢i:, 1 H),st@dnf2atior2ex@Bafgny ctomptogtaghy (dt, J=12.1, 2.6

, 1 H, 3.54 - 3.65.(m 2H, 7.59 - 7.67 (m 2 H,

S'%’?Z-gg (d, Sj’i%.pﬁaﬁ%?x”f‘c'”. 25 Description 12

SRAR) - 3- MBibtalhe 1 SPU®-duterndited puoficztiby kyguvanyl ] sul f onyl } p
i perazin 0 S -NNH O.--, To a solution of

THE 1 i mot RYFMERTaN

TRAR) - 2- netithydredeefic peidazi necar boxyl ate (2.95 g, 3014.73

T
Pq,

1) .in 120 m S ded DI PEA (5.40 m, 30.9
f §)|2§3' anotlr?’f?%l@%nﬁﬁ'd??%qcp OGSFOEEF@?WW“)( enzenesul f onyl
Pd{RPbs)i:de teBald&triphed@pld3phine)jpkplladilve reaction m xture
h.as sti rred(2 5 hours at roomtenperature then washed
‘with wat éP°®50 m), dried on a phase separation
mipar t r i dgemiantd(goncentrated i n vacuo. The obtai ned
B roduct s . di ssgl qu in 1,4-dioxane (60 m) and

G eated WTHOYRIRIY HO in 1, 4-dioxane (18.41 m, 73.6
PdGEbppfiy e ni'-gist diphengl phiosghinncgfewase raddicidotopallagitlinuiglie r

0 then dissolved in EtOAc (150 m washed wth 2N

AR o DR oS PSPy e PR3 o Sphase

separation cartridge and concentrated in vacuo. The
Egroquct was then dissolved in Et0OAc (100 m) and

ted wwth 2Magq. HC (2x200 m). 2Maq. NaOH

Tregbraparationafsa adhdlest of eupgoetirgoeoeeqosiniage defineidiih tHeef@stdo fddirth

thetn tge (glrogg)q was extracted with Et0OAc (500 ni).
aSPhe" BY JE @e %’W'was dri ed on a phase separation

cartridge and concentrated under vacuo to give the

bR e b R SR 1

inteymadita i typicabylProGidett., This is)pr@ided o)y fdFassis?ancs. t4 thdzskilled

ch](émfi_gtjﬁ'ggga@igg n%\%?_li;a%ag@a ae}e’(ie%g%ﬁl)é E?_\Ze’sb%w%r_gpa%d froB%he

batdDesarddpbi onl3
(2S)-2- Met hyl - 1- [ (6- net hyl- 3- pyri di nyl) car bonyl ] pi pera
zi ne

Description 1

===

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

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

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

(35) - 3-net hyl - 1- pi perazi necar boxylate (1g, 4.99 mmol)
WO p01DM70(H m ) was added 6-rnet hyl - 3- pyri di necaP@DERI002059012

acid (0.685 g, 0.340 20nmol ), HOBT.H20 (0.765 g, 4.99

894 g, 4.99 mmol). Finally D PEA
m@%&%ﬂﬁ@ﬁé%@w \g/]vas added anZJI t he rea%:/ti on
Tova sdlutien Wals1-sltnheth;&@th\jm-{{@{lriﬂucﬁmpelhal)pheenylﬂmmﬂﬂ}-hou(rj 3
.Sol vent was, renoved. by e oration.an C s,.adde
et R M o R BlrenAc s i, Y raideRe o
mis 200 rat @ taralidops of didiilledhviziteal be rezicdoramiktsre dvasnstirred
chl. rilc\je z.ol ut.itons. Tthe or an(iqulaéer was evapor at ed
OVFB”'@%‘W%C 198 MEHH e AR HPD EePUCRY i AYAFRS (Y869 ) and
Tred riesicee \M'stdi’sséll\/é?]-lﬁl D(DTXI (A0 @ xenen d(vitshit! witarpa/ maogr(soual)zs
m vernight. The sol ution was. evapor at to ness
lfiel TR BleBnBiive WIS R0 Plor Bad i B A e kb FeRoved
byBilledtageand fitrgiereduded td diynes<anaountd ved @k titiel cofriipolAd ¢9.60
1H NMVR §4po 4z, CHLOROFORMd) 6 ppm 1.36 (dd, J=6.8,
9)psg hgle Yeflowsolid’ o5>° 303,35 (m 7 H), 2.60 (s, 3 H),
miz. (BRI-E8) 295pHIHz, 1 H), 7.63 (d, J=8.0, 2.3 Hz, 1 H),

R Moo R R oS ol Lo et ) 2 - 3.09 (. 4

H)TBI73 (§OMARUIIKY VB85 [th EPAN,EU8E N7.82 $h2 H3r manner as the
compound of Description 13. 51H N MR (400 MHz, CDCl 3)
6 ppm 2.60 (s, 3H), 2.8-3.1 (m 4H), 3.4-3.6 (m 2H),

Descfiption® (m 2H), 7.22 (d, J = 8.0 Hz, 1H), 7.66 (dd,

BRI E st e B e peracing

(3S)-4-[(4-brono-2-neth phemyl ) syl fonyl]-3-nmethyl -1
- pi perazi necar bax @ O'S'_hm./ SNNII\/ 0
;0 | I \_<

F 0

To a solution of 1,1-dimethylethyl (2S)-2-methyl-1-piperazinecarboxylate (5.00 g,
25.0 mmol, supplier Small Molecules Inc.) in DCM (200 ml) was added DIPEA (11.4
ml, 65.5 mmol) and 4-(trifluoromethyl)benzenesulfonyl chloride (5.68 g, 23.2 mmol).
The reaction mixture was stirred for 1 hour. DCM (200 ml) 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 organic layer was dried over magnesium sulphate which was removed by
filtration and the filtrate was evaporated to dryness on the rotary evaporator to give
8.90 g of white solid. The solid was dissolved in 1,4-dioxane (30 ml) 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 HCI 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).
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 MeOH 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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To a solution of 1,1-dinethylethyl

(3S) - 3-net hyl - 1- pi perazi necar boxylate (2.00 g, 9.99
woreabpo@mmdl DI PEA (2.62 m, 15.0 nmol) in dry DBM/ERE09/059012

m) at 0 C under Ar 15was added

o e PR TS EERE Wi 5 Oe S Fh e ddatia ey s

evaporatddotordrynesben tisd iotdrg @vaorator fooyiel®thentitie.compound as a white
j %£ a urated NH4ClI (25 m) was added, then the

5 8u9 ‘extracted with DOM (20 mi). The conbi ned

mar(@2hES) BeypueHliver e passed through a hydrophobic frit,

N 0S5 bt ARy St PEUE 47l

2. é@l\/t 9|7|(ﬁhe¢fl—|)9$ atgiL s@@ ((r51 30%8.45L 84 (hi) 2I+$)0®enar3€9)5 Sﬁa\QGH)
a viscous clear oil (4.4

7. %? ,é_d (IA&F” '1?8)2 F@s% Oérﬁ%r ~é§53 H&Eh00] 1H NVR (4bo MHz,

CHLOROFORM d) 6 ppml 18 (d J— 6.7 Hz, 3 H), 1.45 (s,
99 (m 1 2.93 - 3.12

Wl peebds bR ass § et 3 3

(tﬁﬂhor&n%ﬁgi%nyﬂslhﬁony3}p7;8era2|ﬂeOﬁee‘.dﬂpt%nl‘ﬁa 7.47 (s, 2
Hg 1 H. Description 16

(2§ ?L n&thplévaépﬁ)(w g, 150 mmol) was dissolved in tetrahydrofuran (300 mL)

ar(d&ﬁé séulidriwsy 86¥le ddvRi ftydoeh esndiuns Hidrexiyé | 158 et 410l mol)
30 erazi necar boxyl at e

warosRE 06D SRR PR ISOI B EoETE U oride (40 niG4 mmol)

(d@solv@d in 200mi\T I—M&/ab@b@é@@robWTs@%B tide Ee@blﬂhg AHixt@fe was stirred

di met hij/tl et h

fors M TR Ty Rer g RO SRR 0865 A% aiagagdded

arfl rhixRlYe Bﬁ?rreﬂf @pm ffth. ahedEiR@rd \b@ﬁdlﬂd’ded?@ﬁlﬁi]pmﬁ gS@Oml)@nd water
or

n dry 40
(5§)@f@ﬁ aggﬁt'@\‘ﬂ for (5n|@4'§wegpha§eayemgaratp%él@% BaYePUp faysrwas
exfraced28® moml() oconel) SPthe (0Pgahiclpithses concentrated under reduced

pressure. The residue was taken-up with 1 M HCI (600ml) and washed with DCM in
order to extracted impurities. The agqueous phase was basified to pH=9 with NaOH
3M, extracted with DCM ( 3x 500ml) and the combined organic phases dried over
Na,SO, before the solvent was removed under reduced pressure to give the title
compound (30 g).

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

1H NMR (400 MHz, CDClI3) 6 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
1,1-Dimethylethyl (3S)-4-[(4-chlorophenyl)sulfonyl]-3-methyl-1-

piperazinecarboxylate

On \_/J<O7<

S
O

To a solution of 1,1-dimethylethyl (3S)-3-methyl-1-piperazinecarboxylate (10.0 g,
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0.599 mmol ) were added and the resulting brown

solution stirred at 120 C under Ar for 40 mn. The
WorRadpe®7snas cool ed to room tenperature, concePCT/EPE9/059012

under vacuum and the residue partitioned between DCM

448 Farona BRI A BB ety 3’ &gl crigrafi Aoy
crﬂmimbl(mml ng@Bgﬂ’ﬂDl() pbmyjﬁwm p‘ﬂ&sredcttdmr\ms;j%rmdlayetrcmphob| c
gent ration _und r v.ac r%sn due

br own
togeare RaE S oRR AT D e N e bafi s
e\Aaporeasrd podidoresat be(t\ﬁeéOZN/daqEIHO:ﬁ(CYOrﬂh) dreldeMas@nl) dgeheeaduleeus
ol i 3.71 z (APl - ES

wis R P At 4600 Bnd helctiletpeMiudrs i
pabsddthielghrhyairdphdbic ft dmd ev]apé#hte(ds Th8 pH)ductlbadifed! {raler 3
i 33 Ay 38 Rply o yieldne fngfomadl 34 orentd s0id ¢4 14
"HINMR (480 8Hz, CHLERQFOR®I-4)5 1.63 584, dﬁ 04 6(310.42H1)) 1.48.(OH, s),

é% J =84 Hz, 1 I—? Descri ption
3. é“‘lwé’ﬁ)h?ﬂoﬂ'{'{'(‘bé*) LT e Pyt -69 (151 ﬂé%«é@Pﬁy'ﬂ]”%)uﬂﬂBrﬁW}rBé
7_mggz|q tnﬁ)l rg4Q21%; rN?\IH 8/ , A solution of

1 di met hyl et h

(3S)-4-[(4-cyano-2- et hyl phenyl ) sul fony1] - 3- net hy1- 1-
Dégdpgﬁ.@amecar boxyl ate (may be prepared as desbribed in
scr i on 16%, 3. 71 m’ml%I and TFA (5.00 m ,
2B 4l Eor SR e iR 2 sty PR OF PEEPSNOTdS f of 1
h, 25t hen concentrated under yvacuum azeotroping wth
toI uene (25 m). Thetsasi di ssolved in MeOH (20
m) and added tqmgarl (Bf g), washing
with MeOH The prod sIIe with 2M NH3 in MeOH;
concentration under vacuurf gave the title conpound as

1,8 m%ﬁhglem:’,@)féﬁlﬁéﬁ&I&lé%héﬁal)sél%pw §%et%§|01 b%ﬂd]zmé@érbbxylate

(rr@yrtge prepaed gg despribpd IrQD%:rIptl@n )J(cwdm'veggfaﬂél 13 ® th@retmal
49’@ mn?ol)7\9as( stpénd'ed]ﬁ 4§/I Itl'él |n11 mroxgn@(ho('rﬁ_d exclass) éﬁdl)é)tlrl%ﬁd

wgprgtysly fqg 3g(g>U(s1nThq_ sgqpplequ;levapgra%j §ﬁ§pe]]dﬂ; in diethg ether
(1@0@@) érﬂi fl|l%l‘é_(.b thrcﬁlggza\ sﬁrQer( dhe cgli&té'dzsolla wak o‘R@é ‘Elﬁh@rt\}aeﬁ‘um at

4- br ono-
ARy 16U 1D i InE 00 CospmyId 55is YlowE £ 5 #66Lr boxy |
mBL@PI-ES) 275 [M+H]*

"H NMR (MeOH-d4) 5 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).

Description 5
1,1-Dimethylethyl (3R)-3-methyl-4-{[4-(trifluoromethyl)phenyl]sulfonyl}-1-

piperazinecarboxylate
O
: N N OCFs
O

To a solution of 1,1-dimethylethyl (3R)-3-methyl-1-piperazinecarboxylate (1.5 g, 7.49
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,

=n=0

O
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To a solution of 1,1-dinethylethyl

(2R) - 2- net hyl - 1- pi perazi necar boxylate (2.00 g, 9.99
woreabpo@mmdl DI PEA (2.62 m, 15.0 nmol) in dry DBM/ERE09/059012

m) at 0 C under Ar 10 was added

-b -2- hyl b | | id 2 96 11.0
8. 80 B TodTac e e e s SR Rt e W g
atabsPhde OAr fbr B hoGerhef@atadditivre df NMHTI sORbonr{75 miiand DCM (75
eous Xtracte

el Sppa Al Ry B BOGERE Tyl bl Tk b Bdsbat win

DoyA7 5 php biecorbanit layefseniezre@nmnfedaaﬁdd\;]ashd@with aaturated brine
. . L
s B Phy 2Br Siote i s ey s RERT e B ELOB Y ane
oM ERIP e Yl 6 1 Lo Rppt IR )"0 G S

M{ZNAR-ESD BOA IVHNIAR001A00 MHz, CHLO?OZO?M d) 6 ppm1.19

1 t
GugTagPyR Ly R Br ot d s o, P S 5. g
2.8583H2,(m13 H-Ip) 3.8412.27t(ch, 4, 128 %, Z82 HHz 2 H), A3 (8, #8.2 Hz,
ngsj J=11.9, 1.9 Hz, 1 H, 3.62 (ddt, J= 11.8, 3.5,
8 20Hz, 1 H, 3.93 (d, J =13.3 Hz, 1 H, 4.29 -
4. 37 (m 1H, 7.44 - 7.50 (m 2 H, 7.72 (d, J = 8.4
{i He Description 19 1, 1- di net hyl et hyl

%%I%'O pid [(4-cyano- 2- et hyl phenyl ) sul fonyl]-2-methyl -1 -
(2RpRimethylz1 e thaorphet ieyl) phetyl] saifo ryljpip exdzink mydgdchdoride
solution of 1,1-dinethylethyl (2R)-4-[(4-brono-2-

nmet hyl phenyl ) sul f ony1] d_é t y 1- 1- pi per azi necar boxyl at

e (may be prepﬁé‘%d as i bled Description 18)
(4.34" g, 10.0 1y i dr yNDWE AT)CF0r 30 i n,
then 30 Zn(CN)2 (0.647 g, 5.%1 mmif), Pd2(dba)3 (0.275

T8 gt el b eV eR b ﬁsﬁﬁ’ﬂgrh‘? on sty bd at 120
(tr{ﬂuunﬂsﬁthwphém]salfdhyl}ﬁh@pér’ezmwaﬁrbmt@ pehese p@pbRdras

s bR J8 e AR ten b Bt e et e iomine Bl igies added

HECIL@M iAh)4-didkenea gLESURI, Im;&mmms‘anexhé msumt\mktbrdmdmeezmder
asse

an HP GO oh AL SROBIS. Py e R A HEY BreiesBos vas Bree,
arldetBié ebguielsaitren@s rdor icfripeehtig ol ZBHo e8I Thalbgiirapins

xR el e R B o P
canédted p¢ hitr@W)rOglk/ln@%h_ldliﬂlegm%g&hg?ﬁré&’dZ:@?%-g)%g%(\{éMbgbohgﬁ%
OROF m 1. , = .
mé?AE'QEéé‘&%%(S 9 H, 2.65 (tdppJ: 12.1, 3.5 Hz, 1
1H|-I)\1|\/|Qéa{i&)w§z_ Bl\/is)é) -dg)-Bppradid1e ﬁZOJHz,(Ssl—tV), biz2 -12.80 (m, 1 H),
246 Gty P0i 528 Bizay Hiertos 32000 3 M 326 B3 Gy 85 Sy 206
n3 1949, 4d6 -h.32 ana H)HB,031(dHY=8.4.180 2-HY 83D (de 4.3H)z, 27THHD.16
(m 2 H, 7.96 (d, J = 8.6 Hz, 1

sgﬁ ‘pti on 20 3-nethyl -4-{[(3R)-3- rrethyl ~1-pi
perazi nyl]sul fonyl }benzonitri le 0 S NNH

Description 7
1,1-Dimethylethyl (3S)-3-methyl-4-{[4-(trifluoromethyl)phenyl]sulfonyl}-1-

piperazinecarboxylate

30



10

15

20

25

30

I I\7 --- A solution of 1,1-dinethyl ethyl
(2R) - 4-[ (4-cyano- 2- net hyl phenyl ) sul f ony1] - 2- net hyl -

w@rpenemirhecar boxyl ate (may be prepared as deseCT/BR09/659012

Description 19) (3.24 g, 8.54 mmol) and TFA (7.00 m,
91.0 mmol ) in dry DCM (10 m) was stirred at rt for 1
h, then concentrat8d under vaguum azetroping with

toluene (25 mM) togivVv rlan 0|I Thi s was
redi ssol ved in M}V pT6Hto an SCX- 2
cartridge (50 g)s_@ashi The product was

eluted w t h 2M in MeOH; concent ratl on under vacuum

Ta2 50 |ij { eﬁ%@ﬂgggs?mw LeioL an & Ok Fa?e b5 g,
1(QdLm(aF)ORI\ZD(dM (60 ppywds zﬁkﬁjeﬁdDIPEA%Z 684n|l—|1:5 33 rdrl)ol) ﬂqcﬁt@e
m%ﬁjaé sfjrredla_ztt r%om éénjp?_@turleﬁq_bﬁ ngl%létfs bﬁfo%aq%lon@f'fb 9 89
(trfludrondsthylYbe bzen@sUIfdry| chloride, (3.80Q¢ 12.@8 mrdel) 220°C, TheTesidtant
mlla}_g ’jtirgé(gd'rgfe’;éh g é_ﬁn%e%e(?)&rg%r{ E’gﬂé ngugétm M Zaitdn ofwarer
(5G®(IBﬁ)d BENMeBhyh). ITH layéré tweird he@rﬁ&éhhmb)admd}qﬂhebmlf@tsamld
thiO[MC‘*?%%?%W@pﬁ%g%?'%ﬁ%sewé@a| ool iy 64 e300
wigte sbld48 mol ), 1, 1-di net hyl et hyl

it SRR %éﬁbl?ifé‘é' T 2602 ml) | in oM (200 )
"HARBIRS®00 M E, 8HLORDF ORNIREIab i & 03U eS MeghHz, THE1aBXE, 0 18)

2 82 FaTganirle dr AL P IR Fratre LS Crleho He.

HY. e-di ssol ved in dioxane (200 m). A 4Msolution of HC
in dioxane (20 m) and water (0.5 m) were added and
the m xture stirred overnight. The m xture was

Déstitiptivhreat ed under vacuum applied to an SCX-2

rtridge 0 was hi W t h 0 el utin ith .
2§ o A S Sney LS b nAEe 0 PyStAS Noride
title conpound as a white solid (2.56 g). 10mz
6
1

(APl -ES) 325[ MrH] 1H g}&(m@ CHLOROFORMd) ppm

1.04 (d, J = 6. 1%93 CFlO 6 Hz, 1 H),

2.31 (td, J = 1972, ¢ 1/ 53,07 (m 3
H),358-368(m2 ,7@7(d J:89Hz 2 H),

T{%é@yt}gn 2 Fﬂ'ﬂet@l%f g(?gféﬁéér one yI ) oxy] phenyl } sul f o
(tr'ranquniqiofeyIWhemW]sulfonyl} 1-piperazinecarboxylate (may be prepared as
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.

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

'H NMR (400 MHz, MeOH-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)

Description 9
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To a solution of 1,1-dinethylethyl
(2R) - 2- net hyl - 1- pi perazi necar boxylate (2.00 g, 9.99
worpab/poiom DCM (200 m ) was added DI PEA (3. 66 nPCT/RP2099059012
and then 4-

nmol )
AL SR *
pipezireearbangtate e for 90 min. The reaction m xture was
t hen concentrated under vacuum and re-di ssolved in

1, 4-di oxane (100m) ANf sof utN on/®df HCl in

14d|oxane (105 m I) ‘d{af w drops of

distilled water were deQI Cw'\—iure stirred for

3 h. The reaction m xture vvas C ncentr t ed under

i, i th
T%%/I\égigueoufs1r ﬁa@—ﬁ?@émﬁg%ém P&]éoé)??ég%%lp C %%Ewmgédﬁ :
9.99 meplY AGEOEFA (Rid2rek dd. 9§mn@lb)|1ﬂc®hﬂ%ﬂ &b mhaey °G aodemir
{

wér Je8 S G oIR eﬂiyﬁz%ﬂké/r?e%ulf g&#ﬂ&f ﬂ'ﬁ%&@%@&% rﬁ@l{)ﬁ_%nd the

er vacuum e ol |l was dissolve
reatpjtyng milowosomosaﬂ@w torwatgeto (s theg)stirraf iat i farals howsh &g mi-

d
safrafba i, G Al e o AR the Bl o8N IREMEA e The
camtureDypameaYees were mpassrthibrough @riydranhabic &, ihedepncentrated
- v Al | Qiet
'"X?{%“%( BR'EyARR &1 (518, AT Bt oiBioBrtPY BleL FRARABHA Hear

aHe m@FS@PéMEj@Ae ipisahexang) gave the ﬂtlescomwwndsasm) paleg ygew oil
9 86 - 307(m 3 H, 3.58 - 369(m 2H) 7.37
m/(szP!}ES) 833;am¢t33521ﬁ) [MTH7‘T)01 7.85 (m 2 H

'HOSRRGOE ML B oRE SR WLk B0 (1 6.7 He 3 Hp 1,44 (5, 9 1)
2. 59reuhy412 M iB.4ptez, athécﬁar(bm(MD &me (IEIIOJ=|=12|0 3,68z NI\H), 3LA1((td,
|
38 3F il 5 39tadbt 90100, oo Fi0h KB 489 ©5B8Le. 1 W83
J=r1ﬁt§] Biz, aind), @laaEwr 65.14%), 45 3’1512(mn2dﬂ)), 7i78 (dr.xFSDOVlz(’BH)
m) at OC under Ar was added

2-brono-4-(trifluoronethyl)benzenesul fonyl chloride
Dé¢<triptiog,106. 29 nmol ) and the resulting clear solution

1 b RSt T aito- Gl Rt Mo R 2Rt

pipezimecerhoxyleder t he organic | ayers washed vvlth 2M
aqueous HCl (100 m) and passed through an hydrophobi c
frit. The 15sol ent relrm\/ed \t ave the title

conmpound (2. 36 d ‘é

Ar was bubbled through a solution of 1,1-dimethylethyl (2S)-4-[(4-bromo-2-
methylphenyl)sulfonyl]-2-methyl-1-piperazinecarboxylate (may be prepared as
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), Pd,(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
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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100] 1H NMVR (400 MHz,

DVBO- d6) 6 ppm 1.02 (d, J Hz, 3 H), 1.38 (s, 9H)
wQ@2@s8/00td3 J=12. 3, 3.4 Hz, 00 (dd, J=1PCBEPR0B059012
0

3.
Hle),307(td J=12.8, Hz, 1 H), 3.45 (d,

cthrT%tograHﬁy (si'hcgb I1ne2r Q@d‘& 563315(%% %-MSKE q_‘?c')_né?(a@@) gtae{éqhe title
colpfbud ad a3eltaw sdlid{R,88%)18 (d, J=8.2 Hz, .30 (d,

ml(]zgéfﬂgg'ﬁgﬁy\ﬁ%??@gr 'mEE 'hSQ if(t ri fluoromethyl)phenyl]s

1FLNMRW|X¢2?}M(I)—Q$C&ILOM)FR?EI§/A| d/)/a pdﬁ$1mr@mcjj JA0.E§ HB, 3 HA 1.44 (s, 9 H),

2.6 41210 3t drd- AL L6 (b4 %Hyc?n%q (W91 ey Sl ¥ Bhy1te 30,

J'“IZVUE‘Q@W-IZ H-y, 961196@! Deean bpswzan e%(s‘reey 9%9 men)a{)e:dga%d
scribed in scriptian

1),
J-ﬂ&%@ﬂdﬁi é&ﬁdehété F@@”ﬁé? 7)965( & §4Hhﬁ196)(d14r6 8 Hz/1H).
,4-dioxane (43 nm) were stirred for 5 mn then
tr| rret hyI boroxin (0.743 m, 5.34 mmol) and Pd(Ph3P) 4
Degsriptiendlly, 0. 349 mol) were added and the reaction
3-Mewtiy rﬁ[ﬁmaﬁemyl 1%&aﬂh9n§u| d}bsh%ﬁtrﬂaoo m) vas
added en the m xture was hed wi t h aqueous sodi um
bi carbonate (100 m), wa (1 OO/WI\) and concentrat ed
under vacuum Fl ast— cf arogTephy NFsilica; |inear
gradi ent (0-20% EtOAc I'my sahex gave 1, 1-
di met hyl et hyl

A G B LR ok A A1
pipebgnécrbwyBie Gnali issplepawdias doeibietOn Meycriptidn 10) (2.88 g,

7. %9 @r%!l)%gﬁﬁ:/é 10Th? 136 %%l)'jﬁ'éj o gﬁf{;g@@aé R {J at}B3m

m xture sti erature
templaratlAq frerdluisous atlen noieohated mat/@:um@ze@ltr))plag avitGttapendg @5 ml)

ol LS, TR SRN S PLEAPSIISH: o,

acnlﬂdusiNaHGQs$501gll)athby theophebis layei was bdrastddneitit DG(50 mI).

gt e
b G e U e R e I S L
cobgdntditekanacl@tq @gvdtheritle cBmpOumhad 3 yelthohea | (Z12%g)mi xt ur e
m)ge(ip]skbgﬁggp\ﬁﬂ_”m oomtenperature for 4 h. The sol vent

was evapor a under vacuumto give the title conpound
"HIOMBRYBO) Mirdz, Chik ORQIFORKILd)rS pten S 6t (d, sezd HAR HER 3B@3,

0z, 4 R RY T R 203 R S8 o MR 1 3 - 2.02

(ml @. 1), BlO3 (at, b‘Bc12 12,(2963H—z EDHJ,B $4n3?gl(-lh 2 B1),2R59 - 3638|)m( H)2
5 m 2 7.84 J=8.3 Hz,
757%’4(8%%2 )’8.03 (d, J=8.3 Hz, 1 H), 9.18 (br. s.,
2 H) Descri pt| on 25 1, 1- di net hyl et hyl
Dé 23@.4- {],2- bronmo-5-(trifluoronethyl)phenyl]sul fonyl}-2
- 201- pi perazi necar boxyl at e
(3R)-3-Methyl-1-{[4-(trifluoromethyl)phenyl]sulfonyl}piperazine

<:> T/ \
F S—N NH
I \_/

mz (API-ES) 387 and 389 [ M
=6.
1

H-
-
H),
3.

F O

To a solution of 1,1-dimethylethyl (2R)-2-methyl-1-piperazinecarboxylate (2.95 g,
14.73 mmol) in DCM (120 ml) was added DIPEA (5.40 ml, 30.9 mmol) and then 4-
(trifluoromethyl)benzenesulfonyl 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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0O OXS-NNII\c 00 Br To a solution of
1, 1- di net hyl et hyl

W@ 2ay0eronet hyl - 1- pi per azi necar boxyl ate (1. 18 gPCRBE2088059012
mml) [ n di chl oronmet hane (40 m) was added DI PEA (2.70

a Qhei?PosﬁBa'@t'?? P?'}rf‘§8r36‘ﬂecpﬂ§ﬁf')”8éer?z’8?{8§‘(ﬂ F Of PPEngd Y st was
digsbv@didn ¢,4-dlox2en@® ). anthecatehweith oM am}] KIOJJrne1 Mﬁ)xahe (rseth
erature, The re

2
i b o Pioh ThE e RRe ke fREn ekl theg diggolyed
in Et@.&e (A, atasbad edth t2N @tgedaﬁmls@ome(aoo &tlﬁtdeml dded on a

d
oriR6 St sk Py P aledea “€TRp ! Meplb b efeelith 557
dlslsoB&G(lrlEiDA(E (190 Bay ard-$xtResarwipt 2Mmq28C1 (2x200 ml). 2M aq.

N%q) %Sh@%% tﬁﬁé‘?}%ﬂl]'eéwls %%/?y_uﬂ?tll%)%&ﬁn%tg%%me product was

exutrecmd bﬂﬂo)ﬂt@ﬁe (FRCMH1THe oligamit hyyleetvay dried on a phase separatlon

e ond hicanaRa D feiao o I U Btk ROFRO AR 2L

magaer-EBRE09 pMEScri ption 25) (2. Sg, 5.13 mol ),

1 SSi ar 4_qg, 8. D ) |.n _
RRRGRB I BB G-BMEde BomddT of Jerbala Adh 190 @ J=108
Hi r1l m92 byl(tlaom?ql N 4 HEAZ HYl2.868- 208 r(rmmm PaleBRR32H) 7.82
_ﬁ)% wer e added and the reaction
(dm’x?t%ﬁé %5‘5?@8@{»’ H& 46> 1.5n. Further
10tri met hyl boroxin (0.5 nL) was added and the reaction
heated for 30 mn before it was allowed to cool
DerrEitiogil® . The mixture was concentrated under vacuum
(2smrm&h9|ﬁ¢-[(6l8&hvl -3-pyfidril)caasdngtipWetdzidd0 m  of
water, dried on a phase separa(gl on cartridge and
evapor at ed under vacuupd 15Thgcrude naterial (2. 89)
was purified via Bi ot 4 ( M silica colunmm) using a
gradi ent EtOAc/i-Hex from¥Y/1 0 30/70. Desired
fractions collected and conceftrated under vacuumto
give the title compound (2.1 y—\nfz (API-ES) 323
[ (M Boc) +H] 20Descri ption 27

74 %?&luﬁ?r{'@rﬂhi’ 'dm?etMl@th{)i‘?%yé sty 1L dib 95 ROy RN 1Y b b8
mmol) in DMF (5 ml) was added 6-methyl-3-pyridinecarboxylic acid (0.685 g, 0.340
mmol), HOBT.H,O (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
dryness and dissolved in dioxane (100 ml) and stirred with 4M HCI in dioxane (15 ml)
and water (0.25 ml) overnight. The solution was evaporated to dryness and purified
using an ion exchange column (SCX, Biotage) to give the title compound as an oil
(1.04 g)

'H NMR (400 MHz, CHLOROFORM-d) & ppm 1.36 (dd, J=6.8, 1.8 Hz, 3 H), 2.02 -
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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1, 1- di net hyl et hyl

(25)-2-nmethyl -4-{[2-nmet hyl -5-(trifl uoronethyl)phenyl]s
W@ bG10/097013 1- 25pi per azi necar boxyl ate (nmay be pPEPEPAI/059012

as described in Description 26) (2.1 g, 4.97 mmol) in

4-D1 0 treated by 4 M HCl in di oxane
1&8"@%’%&‘ ﬂé ')ﬁ?ﬁwyﬁ&wg "% ti on nixture was
stirred overni ght at ropmt e rature. LCM5 showed a
1:1 ratio between stayNi ng erial and expected
product. 4 M HC in dioxane ( m., 24.85 mmol) was
added and the reaction m xtur N red for 4h.  LCVB
showed about 10% of remai ni ng ting material. 4 M
HCl in dioxane (6.21 nL, 24.85 ) was added and the
reaction mxture stirred for | h. The reaction m xture
Tmmsombmmdomscmeparrad @rda sindiar maacerus) thel cermpbwredofi DeskEtiiida
100 M) and extracted with 2N HCl (3 x 75 nml). 2N
OH was added to the aqueous until 5basic then

mmaqaoo Bz, @@tmg 6vmdnh2 BOQAGH)d2.8eM On, 4H)pBAESES (M, 2H), 3.7-

Q a t d tr d vacu mtQ
3%% 20 2R i L Bt (516 gy Bhyse HRortg beydey <24
| Descripti on 28 101 1-di nethyl et hyl
4 {[2-bronmo-5-(trifl wuoronethyl)phenyl]sul fonyl}-1- pi
perazi necarboxyl ate O Il /\ OX S-NN 00 Br To a
Dé&striptiopn sof 1, 1-di net hyl et hyl 1-pi per azi necar boxyl at e

1.1 Didgyisthy LTS k- iome eyl renyi syl s-methyi-1-

pipéraziredarsuxgidwy | ) benzenesul fonyl chl ori de (1.737 g,
5.37 nmol ). The mxture sstlrredfor h 20 min at
room t enperature bef V$ d with water (50
m), dried on aBp o1 'étlorhl rtri dge and
concentrated under uno ep was di ssol ved
in MeOH and el uted through a 10g SCX cartridge

TR Bt dg P S PR A S SRS T 0y
9.99 mmol) and DIPEA (2.62 ml, 15.0 mmol) in dry DCM (25 ml) at 0 °C under Ar

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

resulting yellow solution allowed to warm to rt, 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 oil (4.99 g). Flash chromatography
(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) & ppm 1.18 (d, J = 6.7 Hz, 3 H), 1.45 (s, 9 H),
2.56 (s,3H),2.69-2.91(m,1H),2.93-3.12(m, 1 H), 3.20 (td, J= 12.8 and 3.3 Hz,
1 H), 3.37 (d, J=12.8 Hz, 1 H), 3.78 - 4.06 (m, 3 H), 7.47 (s, 2 H), 7.83 (d, J = 8.3 Hz,
1 H).

Description 16

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

piperazinecarboxylate
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WQBpoerayi necar boxyl at e

Descri ption 29 1, 1- di net hyl et hyl

4-{[ 2-nmet hyl -5-(trifl uoronet hyl) phenyl]sul fonyl}-1-

1, 1- di et hyl et hyl PCT/EP2009/059012

4-{[ 2-brono-5-(trifluoronethyl)phenyl]sul fonyll-1-

pi per azi necar boxyl at e ma? be pr epar ed as described in
' 05/47\mm pot assi um

were stirred for 5 m

Z 4-/di oxane (80 ni)
th)en I@yfé’moxm (1.523
m, 10.94 mmol) and Pd(Ph3)4 (0. 632 g,' 0.547 mol)
Aefmseo@%%qh@aghfa%msamqrq@% it @%ngﬁhm%% C

for her trineth was added
meidiPhéryaufanyil-s- m@tavleupla@razm@cqrbpwats(()mla’y Re pegngred as
deRbi IH%Jsecfﬂgﬂlw?yvac%gd@S mbtts) il B (W@%rr} for 30 m|n then

concentrated unde um 5t hen” Et OAc (150 ed,

Zriladivel@- 6Pt SAGanmp!).Jf d{gkbeesr(0- 2d# ige 8- 28% mmmgtharde PPF (0 3329,

0. §§§3ﬁ1hﬁﬁ)' W’&e%@&éd éﬁc%e@B&lW@%ﬁ‘sSfétuWQ@FedVa%%H“b uFB@r Ar
crude materi al .1g) was purif via Biota (40

fosfd mirm T IMike \M%S @fgpl%d @rraqméwnpﬁtam/qonmr E?dolﬂﬁdPO/ 90

vacQurand e ﬁfu% rtitibAEd b&RBeMBICR (5” rhﬁ%h@‘éeﬁngaturated brine

concentrate er vacuumto gl ve the'titl compound

Gpmix Ty aqm@wszaxemaSEs)rag@@ wit M@A@ x9p nmééhen heicombaed
or&érﬁ 3Tary8t%tﬂé3é5e<§3fh(r(wghfa{ w&a%gtcw bBHé‘émJahéNhﬁ&éi%b&JnP@éve

a hm{N[nzeﬁéwmgﬂ 759X Flash coisrmsiedraghy) (ﬁﬁ@@m;ﬁlq%m%rhlyqqr-gradlent
(6%0%5 E@A@ﬁ@é&%ﬁﬂé&lﬁvé mutlg%ompéﬁ’ﬁd 8512 AMitd 881 ¢ 3bﬁ|d%)' L

Descri ption in 1, 4-di oxane

M APE )2%@{4%1%9] HCI 4|v| | n d| oxane (6.43 nL, 25. 7
"HAQRRQUde MHRE drﬁ@}ﬁomRmastw;ﬁh \4\@% @@Ly £ Va%?\{ﬁqm (s H),

roomtengerature LCMS s m xture of startin

2.6tepitl 24Ad 2610daudtH)s 8- 98 @140(1'“ AN HBI23i (19, di=oleathanthd 2dz,
1 Asickeh (dLQVﬁzaé HSH ﬁB‘ 3S§EPV\43419 frhi 3 1), s08%8. %@%' @91) 8.07(d.J=

nmaterial so i n di oXane were
8.4fzef Hh shovved traces of starting material . The
reaction mxture was concentrated under vacuum
di ssolved in Et0OAc (70 m) 25and extracted with 2N HCl
Despription 1fi ). 2N NaOH was added to the aqueous | ayer

3-methyl-4-{[(2S)-2-methyl-1-piperazinyl]sulfonyl}benzonitrile

N= g—N NH
I\

A solution of 1,1-dimethylethyl (3S)-4-[(4-cyano-2-methylphenyl)sulfonyl]-3-methyl-1-

carbonate (1.5

piperazinecarboxylate (may be prepared as desbribed in Description 16) (3.71 g,
9.78 mmol) and TFA (5.00 ml, 64.9 mmol) in dry DCM (15 ml) was stirred at rt for 1 h,
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
MeOQOH. The product was eluted with 2M NH3 in MeOH; concentration under vacuum
gave the title compound as a white solid (2.50 g).

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

'H NMR (400 MHz, CHLOROFORM-d) & ppm 1.30 (d, J = 6.8 Hz, 3 H), 2.63 (s, 3 H),
2.66 (td, J=11.9and 3.9 Hz, 1 H), 2.79 (d, J= 12.3 Hz, 1 H), 2.94 (dd, J= 12.3 and

36



10

15

20

25

30

until basic, then the product extracted w th EtOAc,

dried on a phase separation cartridge and concentrat ed
wapdenowatuum to give the title conpound (1. 38PQ/EP20)¥059012

(API-ES) 309 [M+H] 30Description 31

gt kOnTe e dn BT R S el ey Bpr Bt 1 ngs

1 a) Br583—1\|52(rh1, DH),I8.0% (d\ JKI8.86iza1 80l ut i on of
(2S)-2-net hyl - 1-[ (6- et hyl - 3- pyri di nyl ) car bonyl ] pi pera
zine (may be prepared as described in Description 13)
Déstiption,180. 912 mml) in DCM (10 nL) was 5 added

ronet h neenes, | f ri de

1 Fimelfyictayehl B SRR B BT ey A
pipefkihecnrioxylatéie react | on m xture was left stirring at

roomtenperature for 15 The sol vent was renoved by

evaporation and th de|| reé’ﬂuﬁéés di ssol ved in DCM

(30 m), washed®Wwt tuy atled i car bonat e

(40mL), dried (hydrophobi@ f ﬂd—%porat ed under

vacuum The crude product 10vvas “purified by silica
s e R e L

9.g%h amahrEhR PEre@d-62de i S-Oaemabnn &y HGM (2hal)at P1°e under Ar

w@&%%%br&%%@ Hﬁ)hyld&%erff%ﬁkor@fﬁ%hlé% ®. 5%2553(111 o}r)nn{o il the

regiging Qalggeltogv scgqq’on spirrgg at % ac fqr5IJh -_—Semg sgtu’rgeQ N,l:hCI @g)ml)

Wa?s %e@dfﬁlen‘ihe‘a(ﬂt%ogs e'x?’trfcté'dzwnﬁﬂbi\/l @Ozlhgl) Sme c%'ﬁ')bme%i cﬁéanlc

Iay@rgqurquqsg,pﬂqthrgwh g%lycggpl'qqplc fylt ihqp gpneentratey undergy@ct{tgn to
gnJe a‘y§|IoQ\/ 6"??5 1&"@3 FlZsﬁ@hr%HTato%;rapr@ ééﬂ.é‘éz ,Fla%h')4i9|)|vﬁ 1iR&ar(GFadient (6-

502/@)[@@@10“@3,05%6@2) gave the title compound as a clear viscous oil (4.34 g).

mrz{([L\ar BEPE®3 4nd 534 p\h#@ﬁ@oﬂm hyl) phenyl ] sul fonyl}-4-[(6-m
hyl - 3- pyridi car bonyl ] pi per azi ne 25Thi s

ny
I'U‘@SMBdéﬁ@i Mhkzs AORMrd)® mrrnﬂ Nad.vehAdrHzas Hhé44 (s, 9 H),
own f t e, CcQqL e [
2 SOTIB0R®) B 1Pl 280 G Ml Ay S RREg, o1
(td;)@ls=c12 @tS bHz38H), 3.44 (dt, J=11. 9 1 9 Hz, 1 H), 3.62 (ddt, J=11.8, 3.5, 1.8
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-

piperazinecarboxylate

Qo o)
N= 4N N—/<
6' \—/ 0%

Ar was bubbled through a solution of 1,1-dimethylethyl (2R)-4-[(4-bromo-2-
methylphenyl)sulfonyl]-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
Zn(CN); (0.647 g, 5.51 mmol), Pd,(dba)s; (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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302- et hyl - 3- pyri di necar bonyl chl ori de

2-nmet hyl - 3- pyri di necarboxylic acid (20 g, 146 mmol)
woREI®ID] ved in thionyl chloride (60 m, 822PeHrBP3009/059012

and stirred at roomternperature for 24h. The reaction

5concentrated u er d pressure, btain

artfie PR TR o0eh i BRE B g3 s 1400 mie Tk Byecus
layse Wasahxtracted evithaxC M 2 & l5edn|byhe1utee cbmbined osgemid layérs passed
th%%ﬁ'ﬁ] h&%ﬁ?@i%%%&e@*iﬁé@re? t%rgw\ﬁ arl?swy% that was purified by
flash (cBromedtbyrbpl3y @@iica;Hlagh A)OMzrhbemygr}adlént{(B% %) EtOAc in

érmrxla%% ﬁrgg/]e ﬁhytlg gohrﬁg%nljsalélaf\ﬁsn%ué %alepy% Iow 0|I ?3 42 g To a
miz3Bpt-ESMes8hM+H-A0014- (tri f1 uor omet hyl ) phenyl ] sul fonyl l p

1%%"@5@,&&%’%@@ RIRERMED o570 419 o 654 Ty 134 6 k),

6B, H202(149.5H219,H)D2884s,187m}, 2. SEHBIUJHZE Hg,HiJ 131‘)43 12

<t<8"m3—21@ Anels TP 4L donesaroull € addl (44 % 1 g

HAVIEH ) B@At(dAS = @R, arme s B0ues9 (Fhel Heda@Hi-anestin tUF Y 7.96
S evggq&gied in vacuo, DCM (50 m) was added and the
& washed with NaHCG3 (5 ml x2). The organic
| ayer was dried with dried nagnesi um sul phate which
was, remgved by 20filtration and the filtrate
DesesiptieRi?%d to dryness in vacuo. The residual oil was
3-AietnAlagBR)3-rhethyMa Gib &Ny (]dulorfiJbenaenittilei f i ed by
MDAP in two batches. The fragﬂgi ons containing the
desired product were coffbryed]jand evaporated to
dryness in vacuo. 'Yhe ueﬁWHoped Wi th
tol uene to renove any r-"='nimg ‘er to yleld the the
title conpound (86 z (APl -ES) 428 [ M+H 1H

T
pigerpzineddybyate tmy), [F3preppred ad)deScrred-in Des@iption 19) (§)24 g,

8. %4 %&n&%&@% ﬁz] dszmf_bjm 45{1 ?@n Qgﬁt%crg-(ﬁg B @ﬁstﬁ%g at rtfdr 1 h,

théix aprlestrated under vacuum, azetroplng with toluene (25 ml) to give an orange

0|I( %ﬁ)s V\%TSIYE& Qéfdlvelti |[1 lﬁ\fe(ﬁ?&@)ﬁwgﬁe?y%ﬁpq chJ grp§ékofé’el rldée {é(f'g)

| 'uor onret hy perazi
Wmdﬂq}wm HeDHe THe prodgciNigs eluted with 2M NH3 in MeOH concentration

under vacuum gave the title compound as a pale orange oil (8.17 mmol).

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 =
11.7,10.4 Hz, 1 H), 2.67 (s, 3 H), 2.70 (td, J = 11.6, 3.1 Hz, 1 H), 2.81-2.88 (m, 1
H), 2.89 (td, 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

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

F7< O:S NH
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O\/ / 7 CIH5 To a solution of

(3S)-3-nethyl-1-{[4-(trifluoronethyl)phenyl]sul fonyllp
WO papagione (Description 2) (100 ng, 0.324 nmol BCT/RPIOM7059012

(5 M) was added 2-nethyl-3- pyridi necarboxylic acid

Ao (i P oty 2hibydRanhd ¢ f2 FBgirtol ),

1, Hdim&hPZByinas)-p-rvetsyl-ddsipetazifacuiboiyeate @@g j tm48rm>r:ﬂidllr) and

olEASE B 2 2Pl R SRR s b Ko gy
oviehrdgtiti Theemodurp auas dvasbied vith fsatur%e@as@édus NEHC O ahembene. The
sat ur at e a

l. i
orginits B R a ARy AL e BHERAR AR doksgp0 mi). A
4NEgalptsradf O iy ideixges (20hel) bh¢ avatzas@sad) aetel a;daited el ttesvmixture

oil,. Th i d w h | i
stieg yrria® Thed iR Eo SoartnlistedtnGerEoiin alied o th SEX-2
cafthBye EB)y) washipd/ith Mo HNahdRelG QD SNONHOROHEENE d)
co%ﬁ?ntga%pﬂ uFm grgvgl%@grp gagetz % {tlgﬁg:corr’rn@)c()&%é eg E%\gﬂg (rgh{’lld éafi_% &) 53

m&. (API-ESB32@MER]' 1 H), 3.38 - 3.98 (m 3 H), 4.61 -

HOWR ) MY P DROER i oot Tipa e bz 37 4 8alE v

108 Hz71 B, A3 (td<B= $1.6iz3.4HA) ,H)82.48 - 3.08. (A 3(HM 3.58HRB.68 (m, 2

Hf%@? L E B RES ot (.24 iy ) car bony! o114

- (trlfluoronethyl)phenyl]sulfonyl}plpera2|ne

Exa
mg' r?éthyl 1-{[4-(trifluoronethyl)phenyl]sulfonyllp
(3Rperrﬁaﬂhpe1 { ey trivioPsASMYBEx ABhERATS UG )pibelgsifé | pti on
2 or 2a) (30 g, 97 rmol) vvas |ssolved in
tetrahydrofuran (300 niL or||e godN\um hydr oxi de 3M
(97 m., 292 mmol) wa u /O FW_S(;N'at O0C and the
reaction stirred FoA 10
2- met hyl - 3- pyri di nécdr bonyl chI or | de- (may be 30
t
T o R AR AR R T e A R B 2 0
9.9& s nwal) ingeM 200 ob mas exdiped &1 Rk A (3.06 mL(JZOrﬂ?rrntheandeFen 4-

(AR bR et SRR T e Ry
mixtud® Btirigd atThem cbergaeﬂamr@fm% miasT hwarshelbninixturdwias ghen

. ¢ _
oAb ALY FlachT5 5 oM | FASAANE FBEERIIHY 8 4 sowton
of (HARIin ES)diekz@e [(MiHNI, MR nghahwend afewrdiops oftligtiliedevatéiwerhl

o B byt (o oL The rebidh pfhablyal dnodidiedy e
vagcmym ldydissoved if BCM (00 ri7l) 38d washebHyith ZM@gu¢al)s NaGHE2 8 50
mgighezﬁarﬂgiﬁlgr \gvgs dr‘?ed: (I\)?’gsgbztly,lzﬂlte?e'al)andgcoﬁger{trlytedllmder vacuum.

Th]eO@SIE)Je pagetissyived in ¢tRenardopheatpyed dhidey Vb ding Djl - was{

o AP ST R S LARULAALP, A5 e

WIQBMH@HI POMagndlMeSbl agsih. iThegiredusy wag elitad f(@0 OrelgolurHCvith 2M

erpPia L EREh. B At B maaeY, A5 RR P Aer

vagasmave trmiltlbmonmumi as aYekowiranspasaitiod (2482 g).ecover ed
V abDEL +and dried under vacuumat 70 C for 36

m}% (@%?g?@éﬁﬁ“}é% tl e conpound (41.48 g) as the
hydrochl ori de salt.
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mz (API-ES) 428 [ MrH NWVR shows rotameric m xture: 1H

N MR (400 MHz, DVBO) 6 ppm 1.19-1.34 (m 3H),
wQ2860@7069 (m 2H), 2.48 (s, 3H), 20 3. 18- 3. 26PCTEP2B)/059012

3.34-3. 47 (n1 1H), 3.49-3.63 (m 1H), 3.65-3.84 (m

7. 68 1 7.97 (d =
g BR God B @W@&@’@ DT (@i © 5 8 5 81383y -
10%6‘0142 BH@&&d(Z@ L#:11.2H. 5|k&xarml.%8?t 30f7|(m 3 H), ?€8I )3 Gﬁ (m, 2
- r nyJ carhony. ri fluoromethyl)pheny
i T ST BBy prb Sh e s (13 0 rs iy ol e
To a solution of
1- - (trifluoronethyl)phenyl]sul fonyll pi perazine
D?ﬁﬁ%&’i‘f’?‘% on 1) (100 ng, 0.340 mmol) in DVF (5 m) was
1 Mﬂﬁdthlymﬂymé) -4 3f2- &owgo-mtrﬁ%rmetriyanBW]s(ulﬂﬁnyr}m methyl-
% gEAH di necarboxylic acid (41.8 ny, 340
1H‘rP(?Irﬂz"éﬁ?r g2 | (0.178 m, 1.019 mmol). The reactl on
m xture was stirmed 2dnou at rpom tenperature.
Reaction m xt ure ' § qfredytg/a 100 m round

bottom fl ask ang¢ % ugled to/drynesg in vacuo. The
resi due was di ssolved i\ (50, M) aRd was

transferred to a separating funnel then washed with
Teasolutdreor MNabioidh@ethyut(2SR2-nretindl-N -piperbzivecaftbexylategancg,

s Sl % GREAG Bt AL Pumbl b P e St orr
wdd éddeﬂé%?ngdoL@ﬁtlfgd)rmmemylg’Mﬁﬂnersulidjldjl blalb ticds{2f 042@,{6hﬁ|d1mol)
a0 B trS clft S§Een oA Bieserd R S B MBRers s osatec
aqueobNbETCOR €800 mMhevelrs added) i lapard aepmral@ddmsn Itl&dorganlc layers
R e R R e e
samght was zenfdved-t&Savd G t[tl&Hddanound (2.36g N l\/el? ggOO Al\l/HiS
m%gﬁ%@% @g?é)@g]ﬁjéé é "4 3"0 7H)H'z 1H, 7.71
"HNIMR (460 MMz, DN%D 1d2),5 dorir) ,027d 86:7 Hz %H[ Mm3&(s19H),2.83 (td,
J-sz%gggg%ﬁey%ﬁ 00 (4d, LA 6, 3800z, (10‘% 3:07 (fd =128 481 H),
3.45 [d, G=MeB M4, 1 31)py.r8 ¢, neh 2 cardany)ld 844, [A412.8 Hz, 1 H), 4.15 -
4&1” HH ROl Ppeny LL SIS 9Yd {PLRE53E! %), 8.30 (d, u=1.1

Hz, 1 H)

Description 24
(3S)-3-methyl-1-{[2-methyl-4-(trifluoromethyl)phenyl]sulfonyl}piperazine

aveaty

A solution of 1,1-dimethylethyl (2S)-4-{[2-bromo-4-(trifluoromethyl)phenyl]sulfonyl}-2-
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(PhsP),
(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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To a solution of

1-{[4-(trifluoronethyl)phenyl]sulfonyll pi perazi ne
w@ Dasooiopt i on 1) (100 ng, 0.340 mmol) in DVF (BCTEP2002659012

added HOBT. H20 (52.0 ng, 0.340 mol), HBTU (129 ny,

0. 340 [),.6-nethyl -3- box |c acid (4.6
cheyagomBy st Mendaoentt e BERES Fasvatd:
d.memg/teanqm(zs)xztmemquzsméthyletd(trﬁfmbrcﬁnehhmphaﬁ)yl]rsomnyl}-1-

ngeratgre ﬁf?géﬁén m xture was transferred to a 100
p'?ﬁra R B k and was reduced to dryness in
Thisgaterialhes reedisstivedvia M (s’s(brhw@dd M- ECRar(Ee50 mil), )th@mleICI in
was t ferr separati.n nnel ., t hen .wa
i G ROTHE affed il RRLE T8y 5O iRttt
Aquegas scdlhrayﬁrartvmte:(ﬁol r&l():bl@aﬂ Es0vk (0irelfl wetd dddddliaad the organic
he sol

e PRS0 RS st Siarbdhoa® T b SR o8 Lah gnd aried
usl_ll_n:gém d;édwnsrtduin frit. 'Elsé<secri]imhlt g\eg llnslgdveitd;udfegmmﬁ . The aeBimJSNVéaos
ool &Rt BEMED mibas T4 BS0Eda o, bl 0 p iy DEdoahE

(6@Fhiai M. Ngndd)sddded. ‘mmdtmtre wase,tlnedrbi roech tempara® e forl4 h.

d d d
THE YN ErE B Sl B At VBRI RSl Egaﬁ%%ﬁwﬁuﬂ? (G tgiy e
th&INRirbdRBridd-alt. CHLOROFORM- d) 6 ppm 2.59 (s, 3 H), 3.09

4 4Q,: 4.08 4 H, 7.21 d,J:80Hz,
mﬂf%?"?é%?%%%]ks. 0, (2.mo Hz,H)l H) 7.(83 (d, J = 8.4
"HHRMR2HDO MHABOMSD-dy) St 4.2P7d, 246)5 HB.3H), b6 (=2 HY, 427 (dd,

J=r]q§;§3 ggpkygaﬂﬂ 2._9?&3 11&%,2%? Y S Y F H), 3.63-375 (m, 2 ),

7.80(hve8 BYH2), pheny bk s¢il1f N gldsnl, p&.3EE, NR),E08 HBE-dNY Q)
5To a sol ution of
1-{[4-(trifluoronethyl)phenyl]sulfonyll piperazine

Dédrigtion@s on 1) (100 ng, 0.340 mml) in DVF (5 nl) was

1.5 ReRY (2o TR RaybR PR s oy fsmgthyi-

1mer£h|6é’&rmléteand DI PEA (0.178 m, 1.019 mmol). The
reaction mxture was stirred for 2 hours at room
tenperature. 10Reaction m xture was transferred to a
100 M round bofdom flask and was redwuced to dryness
i n vacuo. The resydug vve@ d| ved &@(50 m ) and
transferred to a 5 at hen s washed

wi th saturated NgHCO3 so tw ce. The
o Iec@ed drle@vvlth dri ed
g solid was renoved by

organi c | ayer was
magnesi um sul phat e.
filtration and the filtrate coIIected in a 250 n

PR TRl R SR AR DR

4.9% @l in Kichipremethere(40rmb wag agred DIRER: (3 FQeY.i 16 mmol) and
thér@@tb%rﬂb%g(trﬁllﬁ oh%#hwbg regsmﬁm GRFRINe D151, agmﬂﬁ) The

round ottom an uced’ i n vacuo to'yiel
reg¢tionenixipipwas gtirgecofer iy 0 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
directly in the next step.

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

Description 26
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mz (API-ES) 414 [ M+H] 201H NVR (400 MHz,
CHLOROFORMd) 6 ppm 2.45 (s, 3 H), 2.83 - 3.43 (m 6
W01;010£607D53- 4.12 (m 2 H, 7.12 - 7.20 (m 1 HCT/EP2H29/059012
J=8.0, 220 Hz, 1 H, 7.81 - 7.93 (m 4 H), 8.55

1 i@dﬂhfé‘yfe(t&![és?w“#tml' “OffE G&thenyl ]sul fonyl}-1 -pi

(tphiwcromeyhylpebglydifordd}-pyipedazingd rboxylatd | ne To a
sol ution of
1{[4(tr|flud: thyl)phenyl]sulfony { per azi ne

y; 27/2—m{ol)0 (5 ) were

ridig rbox¥lic acid

. . A\H20 ( ng, 0.272 mmmol),
HBTU (103 ng, 0.2 plQ an PEA £0. 142 ni , 0.816
mmol ) and the reacti ol m xture s stirred 5at room

tenperature for 2 h. The DVMF was evaporated in vacuo
1 11Jdenetﬁyleﬂhquﬁsmmmmoeﬂddﬁmoaﬂdetm;ﬁmedyl]sutfdsrwaz-me&tyed-
on a

h
BRI RV B (7 Puer Bl A lsbatien T oS 2562 50. 5.13
mmbl)ﬁ@)tmditﬂﬁ calbomats (134 q| 8.2d mrfﬂol)\mC‘IN( Bigkénel (8D rﬂll)ldlere stirred

B e A e L S i

mmbg&dﬂ@)addetﬂaiﬂdﬂhé@éﬁoﬂ&ﬁ)n%% I{eMéd] atHBORC NG 1(. QtQOFLM'HZa.r

tn%?.lh%giﬁ%l\@d%@'éyaéns ggg?dn?nds th a(cgbggegpeg f(gs’i% rﬂlln bg’fq_ﬁ it was

allows0 td cool dv@n@htlz, 1 H), 7. 58 (dd, J=8.9, 2.4 He,

Trg'e? TB(?U'({'%évag Sgp(f?:n,?@?’ed;ﬂznpoef V%U@HSQF@AIC 28 'égded, w'é'%hed
with- 208 { §f3B)ter dii¢dlorCh Iphasmkmmyétboa wlaftadyeldnd3evapbliadd dndair
aper azi nyl } car bonyl) - pyridi nyl ] morpholine CI N o To

v %’USpenS| on of

THe2BWdd mafetiaC (2l 8gy) oyab @oyifigdsuih Bootydd @R-+kksihgd ¢olyren agsinea

20h hl.ori de i ptLon 4 05.ng, 0. 33 l)
oraert BERSh R Tt FBOR I Y76 skl bao 8 ol 875 7
comentyatehonder (deuunt fwhgive thgltitle Sompourtd (2etgy. boxyl i ¢ aci d

in DCM (5 m) was added N-ethyl
m%éz\ﬁﬂgﬁ 3%:?’%@%%8 %ﬂ 0.710 nmmol ). The reaction was
stlrred for 18 h at anbient tenperature. To the
D g was added water (3ml) and the organic |ayer

%sézﬂp' VI a a hydrophobic frit. The 25 organic |ayer
(38p3-mettiyis t4[2-methyl -G trifiunrapptyX)pheb glsulfomi/ Ypipenazioaded

onto a silica 5P4 chromatography cartridge. The

cartridge was eluted with a gradient from 60% et hyl
acetate in iso-hefgDe to ethyl acetate then ethyl
acetate. Fractions cyntg esired product were
conbi ned and reduced [ the title

conpound as a white z (API-ES) 465

[ MMH Exanple 8

(2S)-1-[ (4-Chl orophenyl)sul fonyl]-2 t hyl - 4-[ (6- et hy

| -3- pyridinyl)carbonyl]piperazine Cl 0 To a
1, $ulspathgetbyl (85 )-2-methyl-4-{[2-methyl-5-(trifluoromethyl)phenyl]sulfonyl}-1-

pipéindsarb sl Rl OhAPIEPbA YUt BB bR S67E 1§, 4.97
mmol) in 1,4-Dioxane (50 mL) was treated by 4 M HCI 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.
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5hydrochl ori de (Description 4) (105 ng, 0.338 mol),

EDC (71.2 ng, 0.371 nmol), HOBT.H20 (56.9 ngy, 0.371
worewbporandl 6- met hyl - 3- pyri di necar boxyl i c aci d RGI/ER00¥(59012

0.372 mmol ) in DCM (5 m) was added N-ethyl norphol i ne

LGS RRawE At 10% S TRabioinbatg Feley AN R GBenedhg

mine24es5 ﬁ&gﬁl))waﬁuhf dbb@rr]mdltmamactldrarie(ture eildr@tﬂoecﬂh\él a a
t T i
TR PR Bt s el Bn e SRle i Pt BebBed FErdAs 100
ml$l4d ehtrzﬁnrm @it aNMCI¢aK75inlyeN N[b]@lt—m/%aarstarddggio ﬂ/msaqeijumﬁmqtil
t ac en rom 9 Y
oo ek Bt ST e W R B R o2 SePagliot i Tidue and
cono@itedted mgdr heculesto gk thieaitls cbmpeured clotég)ned and

P EER Py * Tomiz (AP ES) 364 [WHL 1M AR

(400 MHz, CHLOROFORMd) 6 ppm1.0 (br s, 3 H, 2.6 (s,
(br s, 2 H, 3.7 (br s, 2 H, 4.0-4.8 (br m

D‘?‘Eg""m?é’ d, J=8.1 Hz, 1 H, 7.5 (m 2 H), 7.6 (d,

1 ﬂ:dﬂnatwmthw 4—5[2 bromo(S¥(trilubhométhpl)flienyljsilifonyly-1- 1 H)

pi ‘z"ﬁf'“ﬁ’%ﬁﬁlatﬁ [ (6-nethyl -3-pyri di nyl ) car bonyl ] - 1-{[ 4
- (trlfluororrqtlayl)phenyl]sulfonyl}pl erazine formec

acid salt c)11 9 \@NI | [-0 /§KOH To a
pl

solution of 6-ne |ne a yI| acid (47.7
ng, 0.348 mmol) T‘%zs added HATU (132
ng, 0.348 mmol) and=Pl P& m , 00.870 mmol ) and

the m xture stirred 5mn before addition of
(2R) - 2-net hyl- 1-{[ 4-
(trifluoromethyl)phenyl]sul fonyll pi perazine
Ty delotien o, trdinfelledethyipit-piperagine¢arooxyviaie (109.2987 mmdl)iniGiM
(45’W)r\£/ H@ded [TB%Ar YO AN 1 E&Mnll{{l)e?r}(@tﬂeﬁb't{r&ﬁg sLor 16 h
at eratu ethent e reaction mxture was
(tr&bnmﬂthsélbedzmedulfmﬂel ¢higridgu(@. 782 ke d.3d pnrhel). DB ixivce was
[
St b P 4t Ko Q6L BE, LbaShoRin UE fater 50 mi)
drigidvdnreyphdse seheration bartridgapodsangeniraedmydensacyumhi t e
olgfonl fag ARkafedin fibon HhTbiuted iy G Gk Bt
(eltisB Wtk MGSB-I)t—h;onczntraed usdegla(cmlmio Bive (3584).- 4.56 (m
H, 7.68 - 7.94 (m 1 H),
m? (ﬁ? E:é%é?so(d(jﬂdr%r@'\"%c)f&'*] 8.64 (m 1 H. Exanple 10
(2R) - 2- Met hyl - 4- [ (2- net hyl - 3- pyri di nyl ) carbonyl]-1-{[4
Dés&@)@ﬁ:’h'zfd uor onet hyl ) phenyl ] sul f onyl } pi perazine formc
't /11 O
1,1 -dimetshylethyl 4-{[2-methyl-5-(trifluoromethyl)phenyl]sulfonyl}-1-

piperazinecarboxylate

F3C ><
o — O
g_N N_<
/%5

O

1,1-dimethylethyl 4-{[2-bromo-5-(trifluoromethyl)phenyl]sulfonyl}-1-
piperazinecarboxylate (may be prepared as described in Description 28) (2.59 g,

5.47 mmol), potassium carbonate (1.513 g, 10.94 mmol) in 1,4-dioxane (80 ml) were
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- NNSOCF3 \/Il k\ / OH To a solution of
2-nmet hyl - 3-pyri di necarboxylic acid (47.7 ny, 0.348
wWorpab)oiom DCM (2. 000 m ) was added HATU (132 neCT/@PR48059012
mol ) and DI PEA (0.152 m, 0.870 mml) and the m xture
tes

stl(rfga)for%dmthg} E@?tﬁyjboroxwt]) (ﬂ 85§ m?d1%l S§4! mmo and Pd(PPh3), (0.632
g, I)Et{4t7rmfnbl) ovensredded Jriohteayddction frdiyre}heiafeera200€C for 1.5 h.

et PERRincTS i TS Tk Plas 2308l e MR néRtEs TR0 T a0

miatbef@e mllb\eing és eddlbeerhigat Thbeniktesrwaocontertratee under viabeum

oGRERTRLIRE5, B Dot U EA SRR, (o PUEG F0S

sepaetibh easridyer ah dava peatadaingidr vacuvac The grudiemgateiiat (8.hg) was

o S BG4 M ich B o hoRsdB e Ay oo o
30710, Deslred fractohs werdcgliented.antcodcekraeth urdleHyacum2d give-the
= 8.12 4 , 8.55 (td, J=5.1, 1.4 Hz, 1 . 25
t|t|§)ggmgpg$(ﬂlz.1 gtl) ( H)
mfz2BP+-E2SMBO M M-Blod)€8F net hyl - 3- pyri di nyl ) carbonyl]-1-{[ 4
- (trifluoronethyl)phenyl]sul fonyl}piperazine formc
amdsaﬁg -- NNNS\/II 0 0 kOH To a solution of

or henyl ] sul fonyllp

g ety 5 WYehhb o R H Ry b oul TonvL L
nnDI) in THF (5 nkécmas added HOBT. H20 (41.3 ng, 0.270
mol ), HBTU (102 0. 270 I) and 6-net hyl - 3-
5pyri di necar boxylic & - \0. 297 mmol ). The
m xture was stirred{® S heforeNdedition of DI PEA
(0.128 m, 0.674 mmo d ilhe Xesyftant sol ution
stirred at O

1,1-dimethylethyl 4-{[2-methyl-5-(trifluoromethyl)phenyl]sulfonyl}-1-
piperazinecarboxylate (may be prepared as described in Description 29) (2.1 g, 5.14
mmol) in 1,4-dioxane (50 mL) was treated by HCI 4M in dioxane (6.43 mL, 25.7
mmol). The reaction mixture was stirred overnight at room temperature. LCMS
showed a mixture of starting material and product so 8 ml of 4M HCI in dioxane were
added. LCMS after 2h showed still some starting material so 5 ml 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 ml)
and extracted with 2N HCI (3 x 80 ml). 2N NaOH was added to the aqueous layer
until basic, then the product extracted with EtOAc, dried on a phase separation
cartridge and concentrated under vacuum to give the title compound (1.38 g).

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

Description 31

(2S)-4-{[2-bromo-4-(trifluoromethyl)phenyl]sulfonyl}-2-methyl-1-[(6-methyl-3-
pyridinyl)carbonyl]piperazine
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roomtenperature for 16 h. The m xture was then
concentrated and the residue partitioned between DCM
W@ 1@omdp78nd water (10 m), the layers were sepeI/EPmd9/059012
usi ng a hydrophobic frit, the organic |ayers were then
concentrated to drypess ang the 10¢rude materia
di ssol ved i n DMSO.and
title conpound (1OOF2 g As \a_i
solidified on standing. mz ( ¥28 [ MrH 1H NWR
(400 MHz, CHLOROFORM-d) 6 ppm 1.04 r. s., 3H, 2.61
(s, 3H, 2.85 - 3.41 (m 4 H, 3.62* 3. 84 (m 1 H,
3912 - 4.92 (m 2 H, 7.25 (d, J=8.0 Hz, 1 H), 7.65
Ta g peldtionefg28)-2-methyhd ;[(Brmigfhyl-3-pgadip)cageesyiipiperazine pmay be
pr%%gréd %g’degch%ea H’??sc%ﬁg%rhy (§ gnél 839%5'%7}@5?@% (4-@m Was
addeQ@(brpmp’r‘h%rﬂfbamrmlhylkh%ﬁ%qsy forfybayends F8p axd. ﬁe91f2cmmpld

t
fol?&d/%a t%ﬁbl'PEE« Oal 5@ IE' d SWQ r?fnogr'(l;r}re&eﬁf/ g(}lu;? was Ie];ftosr;[grlr?g at
FOD@éE@@BF@QJFﬁWH@dh bmsa@erotm@cneme@ 5% syar{q@@nna@d tioe Qmoe
reErHH(% Wab fdlslbﬁ?& R HEM (@@%Iﬁ%@ﬁem né&‘%l%te(&s"%dﬁinqgrca%oagg

(4Q|51by¢lﬂ&§i| (hm&raplmb@iru )canécﬁvap@ratyequigr vagupgy Trh@cqryde AMeduct
W%g mrm@e ny@mcétcmﬁ%@og{ %hﬁé g';aeee%ﬁfehfemngb ﬁgxé#e FIPEGr80

resul tant sol ution

toSwD/rOr Ehle deswe@dfﬂctl@”rﬁp\é@rstqqrr@lrfegranﬂ@oncerméedﬂ nete ¥ aCUEsto

g,\ygwﬂ‘e,g tmg%,@, birdd @9eany. the residue partitioned between
DCM (1 and wat e 10 m), the layers were

m@dﬁﬁ#ﬁﬁéﬂo $|5ﬁ§(h1h phobic frit and the organic

| B Ra SR TR 50 By TP ToE SR R 288 g e

J com@oﬂﬁd-lz(, GIH) 3. (DQQddaS =al 08)i3teHs,01H )d3.46 1tz 1 K ABI64ES) J 428.8

T SR (400 M, G REECR) o5 of oL S Mt g

(d3J 448.0 Ay, tH)Hy 623d,28= 8.4HB[88H),8.02 ()1 H),B.D8(d; J 4. 844 HemMH)L

1-487m1 7.13 - 7.26 (m 1 H), 7.35 -
85%04?'??1 7(80(dH)J =8.3 Hz, 2 ( "

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

W,
(@) / N

This compound was prepared in a similar manner as the compound of Description 31
using the corresponding reactants.
m/z (API-ES) 492+494 (1:1) [M+H]"

Description 33
2-methyl-3-pyridinecarbonyl chloride
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H, 7.93 (d, J=8.3 Hz, 2 H, 851 - 8.64 (m 1H.
Exanpl e 13
WG 2100@8y3 2- Met hyl - 4-{[4- (trifl uoronet hyl ) phenpCT/BRiobHe59012
y1}-1- pi perazi nyl)carbonyl]- 2-pyridinecarbonitrile
O SNNOII \c ?- \ ON 15To sol ution of
(35)-3-nethyl-1-{[4-(trifluor t hyl ) phenyl ] sul fonyl I p
i perazi ne (Description 2 10 , 0.324 mol) in DW
(5 M) was added HOBT. . 7@y, 0.324 mol ), HBTU
(123 ng, 0.324 mol), cyano- 3- pyridi necarboxylic
acid (48.0 ng, 0.324 a DI PEA (0.170 m, 0.973
nmol ) and the reaction mxture was stirred for 1 h at
roomtenperature. The reaction mxture was reduced in
2-mathyt 3-pyhdin@éariv @glicadd (@sg,di4é sainuk trak 1lisetived BCthishyl,chloride

o8 SR and s T RRE OB naet G (o8 2 e sEalaih s

cdnagﬁratmﬂasndhrlr@ﬂjcw bI‘BSBB@n’esobﬂamS;hﬂ {itleadoen polohd ks waghite solid
f||tr |on and,the filtrate ev orated,t
@h gL mmon, AckiHorRR R iGed tt dUREEnG R BETRLE Vg
h{g%\ljp%@g, +£ by MDAP in two
(%gtc es. T %%gﬁﬁghémggﬂpﬁmﬂlﬁgﬁ?heydesired pr oduct

wer e 25conbi ned and evaporated to dryness in vacuo to
n% i{the the title conpound (77 ng). mz (API-ES) 439

, 480 %I\/HrH+41 + Exanple 14
(2 b? thyl-\E6rmethyl- '[pUﬂ(irFM)ﬁ?lh\my}] =Bllpyri di nyl ] car bony!

(tﬁrf(l)lfbgééngéllh q@ﬁhgggmm}wgrggﬁgw ] sul fonyl } pi per azi ne

(3S)-3-nethyl-1-{}4- \f oryﬁﬁ{hyl
I perazi ne (DescF{pt 1080

(5 M) was added HOB@ 0 49&7_?5,
(123 ng, 0.324 nmmol ), N
6- (et hyl oxy) - 3- pyri di necar boxylic 5(49.7 ny,

0.324 mmol) and DI PEA (0.170 m, 0.973 ) and the

reaction mxture was stirred for 1 h at room .
Ta e apletien ofr(8S)-Fimethdd di4-diiflugrornethy ) phesylisuipoflairethzing

(DE3GHon ?@ é)'b‘?ﬁé %4"\@@9:@%@@% ﬂ/a?g%%églﬁq& (0170 m,
0. &H’snm%%)hb’@aﬁ_ hl 49 (49 Q. QZE‘IW“O'), WBd &) (128 g Pgi@dinamol) and
V—g—lﬁ@@?ﬂ?ﬁ?t (t, QCI d@ﬁgu mﬁw'nﬂﬂé\ Qnd’\{?\'ecrga%g mixture

t|on e filtrate evaporate
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 organic layer was dried with dried magnesium sulphate which was removed by

phenyl ] sul fonyl |l p
.324 mol ) in DWF
24 mmol ), HBTU

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).

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

'H NMR (400 MHz, CHLOROFORM-d) &ppm 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).
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10 to dryness in vacuo. The residual oil was dissol ved
in 1:1 MeCNNDVSO (1.8 ml) and purified by MDAP in two
whai100e®73 The fracti ons containing the desiredP@r/BE2009/059012
wer e conbi ned and evaporated to dryness in vacuo to
E i eld 2 the title conmpound (85 ng). nmz (API-ES) 444
IMRE 21H N MR (400 MHz, CHLOROFORM d) 6 ppm 1.45 (d,

(28r8-Methigl- 1-ﬁ2hhethy29-pyrlaln§'1)cémonyﬂékt{-ﬂ} 2.43 - 2 56 (m

(tr I%om%hﬂ)%engﬁg@?ryhp@wz%eMdroci‘ﬁf?éd'gm 1 3. 47153'7

- 4.68 (m 1 H ddoJ 6007Hz H)759
et

(dd, J=8.6, 2 1(m 4 H 8.16 (d,
J=2.4 Hz, 1 H) n§ \_<W

20(2S)-2-Met hyl -1-{[ 2- (net hyl o -pyri dignyl ] car bonyl
}-4-{[4- (trifluoronethyl)phenyl] uJ_f nyl } pi perazi ne
To a solution of

(35) -3-nethyl -1-{[ 4- (trifIuoromsthyl)phenyl]sulfonylIp

4 BT LA B B AR o R ey

(DielBdriptiod 23 (19§, m@).03224 rmmol)) i |n DMF (5 ml) was added 2- methyl 3-

pyéldsjg% %ngéﬂg% r dl ’%8ﬁﬂyHb%T3§?d(n{é;§|’5‘9 4 mmol)

ande s TW o123 myt LB 24 maE)I)sFlnlaH}ellFfE(#r(Olﬂlﬁ) ral, 019(36mmmo|) was added

andetgg g(ga%ﬁﬁrqe %‘rixé@g%aées\%grted %pss gf( &%ré’yar%éﬁﬁe%g@%ﬂq \5er?'|t was

retnosed by evaratonaand dp@AR purificatiom pielded itk titkecammdaund @n the

o ST e SR 4 SRR

blcah@m aby thiei fretertmsecemtramteld trhte GGM1 E\aalperﬂiwa[y'[ﬂkm{idﬂe free

ba%@%@%é%w ?ﬁ\l)é%cc#lgT% Pﬁ‘?yvag Tc‘rggtlégll\jvrltﬁlf i egﬁgre%migovﬁgg tHY title
cdn‘.aiomlhd!$118Trhg) ésrzabtteaammovmmnt ai ning the deS| red product

nd evaporated to dryness in vacuo to
m)QE‘(A dgsﬂ‘%?ﬁ\g |_tfﬁltl e conmpound (95 nmg). mz (API-ES) 443

1I—[I\_NMH](460.HII—M,VBI—H_GID@FP@RM - dOHIN RGBT GF et teh)s e Rotsmmaz fci mixture) & ppm
BRSO o155 A A, 8077 08 0 g 2
-3.88 (M3 H),1.64)-4.75 0, 6.5 H)689¢ nb.15 (i) 0.5H%9.10 -7.25(nf,M HY

7.5b1 3813, 0B Wit . SEVRI e b iy a a2 m.

1B8%- (trifluoronethyl)phenyl]sulfonyl}piperazine FO
[1/\ FSSNN I\ 0 v -\

Alternative synthesis of (2S)-2-Methyl-1-[(2-methyl-3-pyridinyl)carbonyl]-4-{[4-
(trifluoromethyl)phenyl]sulfonyl}piperazine:

Example 2a

(3S)-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 (97 mL, 292 mmol) was added dropwise at
0°C and the reaction stirred for 10 min. 2-methyl-3-pyridinecarbonyl chloride (may be
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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? \ i To a solution of

(35)-3-nethyl-1-{[4-(trifluoronethyl)phenyl]sul fonyllp
WO papagiome (Description 2) (100 ng, 0.324 nmol pCT/APIONF059012

(5 M) was added HOBT. H20 (49.7 ng, 150.324 nmol),

HBTU 2 0,324 [ )., : :
o NBI TR PP RAEAPBIEkP PRrmass to qveahg tig compauny (39.
g)mmol ) and DI PEA (0.170 m, 0.973 mmol ) and the

e ' ] re was stirred for 1 h at room
m{Zé?sELFSFﬂ?%m e reaction m xture was evaporated in
NMRahows Thtamieds nibdgrenwas di ssol ved in DCM (50 m ),

transferred to a separating funnel and the sol ution

"HRMRAAGH MIT20COCTA §RPBLS 3Rel @6 nt-50-2164 (e SHpE27 (M,
1|-‘FbIr 9%@9# @Y%VH)V\@?O ZQPHO F«ﬁ’ W)t 1‘?’%:9”%5 GBS H], ﬁﬁ?tﬁ% (d,J=

was renmoved ratlon andt e filtra

S%Wp%"'hﬂé@ (o aﬁ%@%@H)nS@ﬁé'@omﬁhe resi dual oil was
di ssolved in 1:1 MeCNDVSO (1.8 m) and purified by
MDAP in two batches. The fractions containing the

Extesple@dh product were conbi ned and evaporated to

PRI AR R BT L Cror R ) 6
(triflporometitylptenylsaifcayRaiperdziAk (m2y Be p(emarad;as descBied @,
=5iibje 86729} 80 g o ity oS oiSgy T b Ayt oy Ko 1w

in @185 (108 MU 203 G1t) was #dedgiraovise (a Sclitl. cgasked out fm tEo

so@i%ﬂfé@ %é_r?ifttjggs\svg%st%etdﬁo 20 mfn( g he hhte so%d was reé:overfesj bg

filtragionyantldtied phgemaziumglal $0r € dorydo) fb@rmmwhtemtle eomrﬁourwl (41.48

I
g)%% tH% hw %Tl?rd(assg)lt 3- net hyl - 1- pi perazi nyl ] sul fonyl | benz
mar(APH-EBR428& ption 11) (75 nmy, 0.268 mol ),

N,@Rrgﬁ)a,glr%gﬂgﬁw%car boxylic acid (40.5 ng, 0.295

0070 m, 0.403 mml) in dry DMF (3
1I—hNI)/IR6(th(D M, DS ﬁtmﬂeIQHhEe(mP(BHMlasGémG@dn HH)LJZ 4823 3H),

o800 2B AL T ok Bner o e+ (9. 19 SBRcEit e e

4.835.0HO1 1AV B88qmY &H), Ve o(dl J =tshaHz\&s), puari(# € slyHVDNG, 8.88-
ﬁrlf{ﬁa% 3:23’ {) tration of the desired fractions

88 Je PE&-£3 ?’98 8 ng). Flash chromat ography
(silica; Flash 12S; linear gradient (1-8% [2M NH3 in

Ve in DCM gave the title conpound as a clear film
quél%% mg) that becane a white solid on standing in

1 (eapwd|h§«|c&hﬁr)yl)f-n{[4zl(trtfm6ronfaw|)(ohahylﬁﬁ)lf&x%pid‘érbﬂmaH
NVR (400 MHz, "CHLOROFORM-d) 6 ppm 1. 36 (d, J=6.8 Hz, 3

H, 2.59 (s, 3 H. (s 3/Fn\ 2,92 (td, J118
3.2 Hz, 1 H), 2F% _ist, \24Hz, 1 H), 3.28 -
3.43 (m 1 H), 3.88 (d :2.é—Hg, H-Hy, 3.72 (d,
J117Hz,1H),388-482(m2 5722(d,
J 7.9 Hz, , 7.60 (dd, J=8.0, 2. , 7.62 -

Tq_a solhf&qu% of2 1&%I()‘.Bﬁléorg@gﬁiﬂ/l)phenyﬁsu%hyl}]blp@rézme (Zt?es{: btio%:‘I]) '(17 00

mg 2534 Rmbviihy DMF (5( 4 mek kibe SHOBT. rdm;sdz)o:mgboa B¥0 ]mﬂolx [ 4
H%T@gf%){ L] djg{(?mmowg)p?/ g"ngcgrgoxyrlc aé’d {4{31 ger a6 3'18 mmoI) and
DIPER) O3 meﬁlhy 0419 rmnhahy. (The iréddtion anisiileywasodtiered fprs2ihdues it topm

terBera ey Red n dtic Plereh Bansteep 0 o535y M Refon Raggio

wdsli2d udmi toQir)'&%s mzclio. 'Flhemeéidylb wars [ajgsb et @CRCNOSY InlEand
%C% %Cﬁsi ngéiaﬁgg f@g%ﬂ%grﬁ l;&(ﬁ\‘yléh mgrateld7l9alq&03 solution
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stirred for 1 h at roomtenperature. The reaction
m xture was reduced in vacuo. The residue was

waleEsodT el in DCM (50 m ), transferred to a seper/EPioNgy059012
funnel and the solution was washed wi th aqueous NaHCO3

e\l b T G and B eCHrs RO fate sl B i) FEn hddhedimeng

sulghatd. iThe rsalidawaﬁmnap@d dlydittration dny rtr@rﬁtrate cobanted in BhEs0ml
sdrs olved in 1:1 MeCNNDVSO (1.8 m)

ol bR 1Rk s TP MRSt Bulfcties. The fract i ons

Treoesidus wag thdmediskabdied el 1 Mmd‘lm:ﬂ\/lemtlll\/tﬁmbmmstahf@ddby MDAP in

2 88! ShE ek Rad G BB ooy RO A o
bcﬁto&OﬂhsManrjoeml rrbebrlr‘]n t/alf]lioftd) are:d tha dtle e(dﬁg@mdt(% drgy.nesr;f in
' the the title conpound (67 . 5mz
m%?(éf*"%%? 4%‘%@"%rﬂ 1H N MR (4oonp|sz, C(HLORgg)ORM d)
1I—(N10IR6(EIB(0 WM@@F@RMW&p&@ 3:114bk 3., @n), 3.38)-,4.15 (m, 4 H),
2. 64 ( (A3 - 7,62 (m 1 H. 7.87 (d
£ §1£§id@‘ 2 8&%0 7!3*2411HJ BIBELHR % 'rgﬁ Hz, 3" Hi 4,801~ - So(m.
HY, 8Rb-(d; Jeet Mk - 1LH), (Ce b hy44.8-1py/ Hizdi Ayl ) car bonyl ] - 4- {[4
- (trifluoronet hyI ) phenyl ] sul fonyl }pi perazine formc
acid salt (1:1) ? F/-\1 FS-NNO 8 --,c-\N kOH To a

Exehpleison of
4- (trifluoronethyl)phenyl]sul fonyllp
1Rl etBy her PRI PRV a-U%) (80 . O, 255 ol ) 1 1
tfifNforofhethyl Qﬂ&mﬁ}pﬁraﬂaﬁ pyridi necarboxylic
( acid (35.6 Q)pﬁyﬁyq mmol ), HOBT. H20 (39.7 ng, 0.259
mmol ), HBTU (98 Jy—and @ PEA (0.136 ni,
0.778 mmol ) andF was stirred at
roomtenperature vaporated in
vacuo then 5 m of DCNImere added atd washed with
saturated NaHCO3 solution (5 m), 2 I ed on a phase
separation cartridge and evaporated i n vacuo. The
de materij was di ssolved in CNDVSO 1:1 and
ch%r P?'PY'%Obe/{[%ﬂfBJqrﬁmsrh\}’l%prteﬁ‘é!']%H'fpﬂﬂ}%ﬁﬁénuﬁr@e(s%otr?ﬂﬂ ) (100

\ L
@%@Thﬁ% DﬁﬂS(dngbﬂaslaHd%VRdBer@ CM“ESQ 0 g?@ﬁﬁﬂ&lﬂ)

550 TRein020. 5% rinel). S-miathu 3 i dinegarogily 2516 o9 40
mﬁrog%nd CIPEAR (.78 mi, th2 amﬁﬂ) (I'ﬂe ré‘acirén ﬁm&@ne vﬂas'@trrr%d & 2h at
rog)@&emger@tqje }_%eazztrp& mr>§ur|q)wa;s tgaysferrpdgg a(wp rgj rpbr ndggqttpn'( ﬂ{ask

anb—rﬂas&ehﬁcedho'ﬂ)'yrﬁ%gil'm\l/eﬁ:uamhe resrdue was dissolved in DCM (50 ml)
30(2R - met h

% % r|d|nl¥ %qcarq%g% - -{
arId45Nas( 3sfarigot ﬁé;teﬁ oyl B%&WF’FQE'F gaA WitheataigNaldy
sohftiof (5 &I} tidé. The orgd¥ layer was collected and dried with dried

magnesium sulphate. The solid was removed by filtration and the filtrate collected in

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]"

'H 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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To a solution of
(3R)-3-nethyl -1-{[4-(trifluoronethyl)phenyl]sul fonyllp

WO papagiome (Description 12) (80 ng, 0.259 nmol pCT/APIONF059012

(4 M) was added 2-nethyl-3- pyridi necarboxylic acid
§35 I65mg 0.259 nmol ), HOBT.H20 (39.7 ng, 0.259 nmol),
(98 ng, 0.259 nmmol) and DI PEA (0.136 m, 0.778
1nmethylnzi-pyhdlnwaamiblonyl]moﬂure was stirred at room

was evapor ated under
(e fﬂhew'lﬁefwylﬁé%ersﬂa & hen nashed vith
saturated NaHCO3 § yl_)ﬂ\ drped on a phase

separation cartgidgs eyapor at nder vacuo. The
crude material wag d Ivd\_,Me 0 1:1 and
purified by MDAP to give the title Y0ocdpound (75 nm).
mz (API-ES) 428 [ MtH 1H NWVR (400 CHLOROFORM d)

(rotaneric mxture) 6 ppm1.28 - 1.41 (m 1.5 H),
Tdla 4dlutidn &5IHA-(thiflGorbethL)digenyl]uifBdylfpinerdzind (DeBcdation 1) (100

nfy s Bpeh g B e kP ot il B
(129 Md) 0.3¢nmrh &Y. ZBmebhyl-3p@ridinetant®xfin add Bt6H) mg50.040 rndpand
7.34 -. 7. 1

DI%@%B 1%?%3 pn’%%F% %ﬁgg(—%ftl?n 'ﬁl?nsturgvgaﬁ%tl’rref§%)é. H@gﬁgfogm
te@perature.

e s Gt e el 7 i e o
driatess/in \/a@BOEhé\Ird‘dldue Was dissolved in DCM (50Iml) BOd trhhsfdioedato a

| Uti : .

sepJifthb hBlipen wop eshedt i sqursied NEHGPy e T e
The orgarfiDe&yer was Z«_ﬂiectbﬁ)a_n(jlmiecri nith ddied SGagmesilin Séjl‘ph@tdl:Thé(Blolid
ol 5 B b I, Lo BB Bl
regligedio 36Bersl yacwas added and the reaction m xture was

tHeEu%lSQ WAk PR RAAGE ?ts“rﬁﬁ g WeCﬁ\ﬁDRASOSQJ&a/ §urf 35 MDAP in

ved by evaporatio e ‘residue was
2 batblyés abefractmnam:dntahmgsdﬂmd prodext weretoedhbimedhin a 250m| round

d d
oG Bk £ PULERY Ty AR Bl i PP B Bl BRI e The
mizd8PHES) w1 i ed by MDAP to yield the title
TR MR DS TR P e B 6 2 g 15 43 e A
3.71564?2&&1, 2$H+Z)w.12r 1529 (gmgmgdt nggd,sld):sg, gﬁ:ézs ,12H$, HB;?;:};B
(”f’gbl*,)’ gg@?@‘?’%?%”gé"*ﬁ 1|J|5')(7 76 - 7.83 (m 2 H) ?56' (d,

J=1.8 Hz, 1 H 5 Exanple 22

E)%Z;?SQI- -({4-[ (D fluoronet hyl)oxy] phenyl }sul fony1) - 2- net
2'$.9 (6-nethyl -3- pyridi nyl)carbonyl] pi perazi ne
4-{5-[(4-{[4-(Trifluoromethyl)phenyl]sulfonyl}-1-piperazinyl)carbonyl]-2-

pyridinyl}morpholine

ﬁ —\ o)
F4'—< >—S—N N
I\
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10To a sol ution of

(25)-2-nmethyl -1-[ (6-net hyl - 3-pyri di nyl ) carbonyl ] pi pera
waQepme/ngMescription 13) (100 ng, 0.456 nmol) i nPQIVEPZ009059012

m) vvas added 4- [(difluoronethyl)oxy] benzenesul f onyl

¢4 sOticger etz S Pyodm it bieteds Haseintiof W0

mgi0.2T2ehnad) in QMA Sanpercad added 63(4- rﬁ@rdhohrﬁd))l—?ﬁ/—ﬁvﬂdlrvmrboxyllc

G R e LR B AP BT LBy A Tiond R e T (o8

0.872 mnrrad esohde BEAYS. 1NZH€[3£B81G' henady grainthe réaayier mhas:‘edmasailrred

504 d d d
atFEh AL lor P e B RAFP RS it B Aer BE
werempldemdnd Wﬁsh‘@i)wﬁﬁszﬁumdai]upOWHBHCﬂig zolufd (5a8)), dkidd on a

oregs Sapgatpr i §0ppa Sy Tetg Sy sy TP w s

disdolved &3 MeCN/DMB2 21Had plritidd by RMBAP Thd @8sifedHizactidnsHyere

cofiedid and oditenlPoisd e asto Mg 06 BighomointTaodmil e 2

m/k (AP(-eSMeshM+Hy* pyri di nyl ) car bonyl] 4- ({4-
)—%ﬁl(/l&t(rggé Wz&'ﬁ@ﬁ%?@ﬁ%ﬁ%%pm 4841 59y B1BeE 851 9%2 (m. 4

H)L 3[706-318 (Y, 4 By, BWTQI cta w{n) aaﬂp@rad (]dpu#z;eg fizl nﬂg)(m(d@eJ =8.9,
8 epared as desc Descr i pt } m_:;z

2.6 Hgg ¥ b P9 CE %*HZ( ?_cﬂ)n?)g%%sf -Bifda 24, 8:19(d, 2.4 Hz, 1 H).
[(trifluoronethyl)oxy]benzenesul fonyl chloride (152

0.585 mml ). Finally DIPEA (0.255 ml, 1.462 nmol)

Exgiaplgfded and the reaction nixture was stirred at room

4-t2ET) AL [E-EhistopRen ) sufiohyB 3t muay ﬂfmpé/ﬁﬂmm}carbonyl) 2-

evagorat'ﬁ”@‘ t he residue was dissolved in ethyl

Pyidiny}jro PRe soI ution extracted with saturated

aqueous NaHCO3.ciJ organl c layer was dried over
M504, filtered a@or ted to Sd;KYn\e@s and the
residue was purifheg by Iﬂ\tzyetitle
conpound (42 ng) as agihi . (APl - ES) 430
[ MFH 1H NVR (400 MHz, ) 6 ppm2.63 (s, 3

H 2.91 410(m8H)725 7 7.30 (m 1H 7.40
(dd, J=8.9, 0.85 Hz, 2 H 7.69 (dd, J=8.0, 2.3 Hz, 1

Tc@< sweﬁsgz%‘f)&s%zll [gfhhlgromer%ﬂ)gﬂlfc;n?/l] ZJm&m§Ip,37erazi]ne
hydgshiotidg (Bescnibtioro4 X1 6@ trigy D-338 pymolyl i ERE a8 gn§.872 Zemad},
HOM B8 ohd TG SRR RITRL DY AR AR SHIL A L BLBSKAE B
(76-mch06378- rtzmnﬁtrhlgmlvaf) mly wiasl iadéexhivisdixg ocpradngl (0.090 mL, 0.710
m&%@”‘ﬁ%é géagccé% w%%% &{3 O?QS i aﬁg ﬁ%mﬁa 5\@@ e} thg?%alé?‘c?n
Waﬂmc)ed|wat®l\(sn‘4)4anmtble arganitchayemcgitagtes wias htydr@ahetnjc fnitt Mhe
orgéﬁg%égwési%d%ed % v%ﬁmﬁg%l pp{mg‘tegiﬂl%& I\éga;edstt)ﬁt{) esﬂica

mn at anbi en
SRBeHrodagraphy-cartfifjgs. 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 to yield the title compound
as a white solid (88 mg).
m/z (API-ES) 465 [M+H]"

Example 8
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(trifluoronethyl)phenyl]sul fonyll pi perazine (may be

prepared as described in Description 2) (371 ng, 1.20
worabpowas t hen added and stirring was conti nuRdI/ER2009/059012

one hour. The reaction m xture was partitioned between

t ' 20 o h). Th
ey aPEEnEre ByyP T e s PG TR YRS W hed wi th
pyaiihyljdaneonylf@ipdrazine20 m ). The conbi ned organic

| ayers were congpntrat ed to | eave a dark brown gum

Purification by si chr omat ogr aphy (Bi ot age 5P4,
25S cartridge), eI 12- 100 % et hyl acetate in
i sohexane, gave the™{i t R o!is

yel low gum nlz (API-E® 462/

ound K45 ng) as a pale
64 [N% i sot opes)
30 Exanple 25
4-({(3S)-4-[(6-Cnloro-2- nethyl- -pyrldlnyl)carbonyl] 3

-met hyl - 1- pi perazi nyl }sul fony1pP- 3- net hyl benzonitrile

Tda%%%pl?tnygﬁ%f}ﬁé F@T%Ig é n@ﬁﬂo’%ﬁ%ﬂg‘&‘ meca%gggylt ioc

hydodatilofide fifpesaeiptien 4) (40aimMgabI388 namg), BLG M 1Ahmghe.sy 1 ormol),

OBy 40 B R Ao O B B AR T mo

0.972 MNOIPERQNO (5401 weis, adgled A-etpmorphtfing (H9Q i, €. Fgsnmol).

T%E 'jﬁ/élf:tﬁ& Vr’%??:%g é@ﬂmgett %{} ?i_@r'ifqgr%%rahﬁgpﬁf RAEYE&etion was added

watep@rmakzaneythp ocgahingydriseteated vieial hyd(aphgbib éitp o p argaaicigyer
. j |
WS ELe AN 1ol D S phrle i Wi idsidfryd o LicTEPl) ves

cheomatogieptly tatridge. ThelradridgeThas elgtedtwithrethyhacetate thes a
n
gr%%ﬁﬂdn?ﬁel‘é)/b&weﬁ%gh‘%%er|S'| ﬁ@%@?@rggtg?% i) d% Hbhe
coamtﬁmogjﬁlevmlrMQMdcwerh chmbinkd ranm@mh(cgdm mumtq yielpHbe title
s were dried (hydrophobic frit)
b@%oeﬁ’%@%t@ggd k 0 Ilggave a dark brown gum
mAZL(APf E&x894IMHY] si | i ca 15chr omat ogr aphy ( Bi ot age SP4,
% Y
HITBRGIRN M Eb ORGF ORB Y b S 5 £ 20 IR -2
HY, 6antb( 8,76H)1d)0-4 81(ar HHAPH) ESR (@3@843—52 [1I\H+)H}7 5((ed, 2 H), 7.6 (d,

i P
J_f‘?ﬂﬂ%é)fa% [(6&%% 'g)rg%(dp% H’?yl mar bony1] - 2- met hy1- 4-{
[4- (trifluoronethyl)phenyl]sulfonyl}piperazine HATU
)%45% gg 1.21 mmol) was added to a solution of
ro- 3- pyri di necarboxylic acid (supplied by

(2R)-@rMethyl-4-[(B4methyl-3-pybidinyicarbanylM={[d4 n1 ) and t he
(trnﬁd(grltj)metr\\’\Q)sphenyl]squonyI}plperazme formic acid salt

(/J_

CF

\_/

O

\

To a solution of 6-methyl-3-pyridinecarboxylic acid (47.7 mg, 0.348 mmol) in DCM
(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)phenyl]sulfonyl}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 concentrated and the residue taken up in
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25 treated with DI PEA (0.437 m, 2.50 mmol ). This
m xture was stirred for ca. 10 m n at anbi ent

(35) 3- Met hyl - 1-{[ 4- (trlfluoromsthyl)phenyl]sulfonylIp

aZ|ne ed in ription
oSS SEP TR it SRR aRR Ry WS ebfeenTgtal vectld
arrddl‘imreﬂel@dllth tsohéxatshgividdthertradtie compoundy7 e.7wag as a white solid.
rti tion ween DCM and sat urat ed aqueous NaHCO3
m}ég(lo‘hnzggd'%g@?ﬁﬁl] each). The |l ayers were separated and
1HMmRa(q0@wsZ Dmeazn dg»&@tawmbehdxtwwpﬁnuotmem ﬁCM (32H)< 233 (s,
or ga wer e cancentrat ed

to
3 Héé’v@ a3 e%érR bF'va”guﬁ?G #‘Ur@%i') c/at4 &h JB8-0412 1 ¢h. 768 - 794
(mRalH P MBEag, 418, glaages 6aPdm, 1285 cartridge), eluting
with 12-100 0oethyl acetate in pentane, gave the title
corrpound (439 ngy) as a pale yellow gum niz (API-ES)
Xehp1é430 [ M-H| (CI |sotopes) Exanpl e 27

(ZBQ%ﬁgtﬁlyl -{li(_g met p?/rlrngyl)%arbonpﬂ] ?[' nyl ) car bonyl1] - 2- m
(tﬁﬂadrbhmmwehyl]émrtﬁg»gjp}dpabimaybﬂnﬁxbmr&game HATU (440

nmol ) was o a solution of
6 fluoro-4-nmethyl-3- pyrld nqgarboxyllc acid (supplied
by Frontier Scienti (1 OI 97 nmol ) in DVF
15(4 m) and the\ni u r & ,. Wth DI PEA (0.422
m, 2.42 mol). mxtureQmasswredfor ca. 10
mn at anbient t ature. (35) 3-Met hyl-1-{[ 4-
(trifluoronethyl)phenyl]sul fonyl Nyjperazine (may be
prepared as described in Description 2) (358 ng, 1.16
Taaedlutiouass 2anhethgl-3dpgridinégarhaxgliovasd ¢ont mgue.d48 oomdl) RPEM

2108 PG, QLTS (G GRA TS pEFATRNs2tH) %%,
minal)end tlveermedlse stred tod 1amdnuthe bach&eaﬂmtldmazf (Rashrewtivi-t H[4-
(tr fIHBFo%%W{a&i}tséla&ggm)grazmg%ygrg)r Ioﬂ@eggﬂ[zésgﬁéﬂo% 6')(@/(% r‘?‘lg,
0.290 mimat)dn iDME (3mBi The sesthardmeikioor wphytir(eBi fot 4gb abROM
teﬁggraglﬂéttﬁéndtgg )r c‘%rtf'ﬁ{ ﬁgre%e}shth&@ 8&? %gf%t%ﬁ Iynh tf?&l%%%?l? tél{én

e conpoun
upginMMEG mhd plAkRd BSevdns6 p[hMQ—Q\/IDBPanWeeccﬂected fractlons were

cepfa et e AT A iy PR B e B o) B Wi Epiehco

mirg APEES1426HHwas added to a soI ution of

HRRTARY By MRS e b RRRte R SpeR R S0l 2y 220

2.48 §h 8 H),\860 12.08(rad W),t3homd ?Eﬂ(mm 4383.19 - 3235&: i) 3.54 -
3. %ﬂ eﬂgf@”@e Y88 (RU3 15 EFod 9% 45%n, 1919 80 8% 6730PH €77 93 -

8. 626')1 BHNS 58/(td, L/=p[144 (4t Wz, fl Wior oret hyl ) phenyl ] sul fonyl | p
i perazi ne (nmay be prepared as described in Description

2) (372 ng, 1.21 mmol) was added and stirring was
Exzomplertded for 1.5h. The reaction m xture was

(ZEgétl\{lﬁthglnzg ﬂ(fbeer%gfs? gggy'@y\'i,}é? g anq[r g[f)l:glcggds ?lhgt i on

(trifweronethvd Johsagheul fony Jpiperazine folntidacd ¥al2Onmil) . The
conmbi ned organic |layers 10were concentrated to | eave
an dark brown gum Purification by silica
chr omat ogr aphy (Bi otage SP4, 25S cartridge), eluting
with 12- 100 % ethyl acetate in isohexane, gave the
title conpound (496 ng) as a yell ow gum which becane
a yell ow foam when dried in vacuo. mz (API-ES)

492/ 494 [ M+tH] (Br i sotopes) 15
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Exanpl e 29

(2S)-1-[(2,6-D nmethyl-3-pyridinyl)carbonyl] - 2-nethyl -
WO §¢14/00710r3 f | uor onet hyl ) phenyl ] sul f onyl } pi per aeCTEP2009/059012

202, 6- Di net hy1- 3- pyri di necar boxylic acid (GKL770624A,

Atlantic) (98 ng, 0.65 mmol) and HATU (247 ng, 0.65

nmol ) were suspend8d in DM (2 m) and DI PEA (0.170

m, 0.97 mvol) was@dded. \Whils niXtNre was stirred for
- (t rrftuor@nethyl ) phenyl ] sul fonyl I p

40 mn at anbient t

(35) - 3- Met hyl - 1-

i perazi ne (may epared as d@scribed in Description

2) (100 ng, 0.3 ) was added~@Rd stirring 25

continued for 3/h. The reaction m xture was

partitioned between DCM and sat aq. NaHCO3 sol ution
Tq 3 golpioneefdRP)-2- mféhylay{édrﬁrlf%@r@n%té)dmhﬁﬂﬂ]fuawl}pmérazme
hﬁ%w.aew@éscweﬁa#@a%é P, D270 HmBEM K12 15 A Tlak-aabbe

nbl ned or gani ¢ ers - were concentrated | eave

H@B GO -3 ”TQN(%Zma@W@Ur HBTdd1Q8/mpDAR/ @ @”@)Q'X/@q @T@elthyﬂ Pe
pﬁl@fﬁ@}_’?éi'ﬁgxég %CHQ):O "?‘$ng"“0) Y7aR981)S Phd thixtHedvds kBRI 51t

beiorp(a@g@pn of EFF&A( & T mly D& Mol and they sutapy saltionyatiyred at

roBngﬁﬁE)}araﬁjrg%rh%l 1The mlxture Was then concentrated and the residue
pi perazinyl)sul f Flbl - et hyl benzonitrile

patittpnee BEtveeq GM |(\|1 and water (10 ml), the layers were separated using
a H}Qﬁoér{cﬁ)ﬁﬁf}lf %d &r@ar@@llé%% @er@qﬁé}y é(sr%eﬁt)’étbéj kO AERrhanid |

-3- et 1-pi pérazin

Cr@dWPW'?b‘éﬁ%\fﬂdﬂm DIMS ﬁaq pb@‘lqﬂrtyd\élpéa gdngibeditle semppynd
(1552%)%3%5éolélﬁfés§rgrl Wﬂrcﬁ%ommﬂd)or\"ﬁénéﬂﬁg ghed into a

m cr owave vi al d suspended 1 n 1sopropanol (1 nl).
mizi (ABH-Ry) 478 H\é”H]ZM in nethanol (0.7 m, 1.4 nmol) was

h I V
HRAAB0 iz EHTORQRGRIRD d163h Tba e 513 W) 26TR ) .06 -
3.45(mchhpl3dE- 3.846mi DH).(39B%. eamzez $1).0h3S (dTkEes. ﬁ]Hzt Cer% 7.65

' t R €, I
(OST0 201 A DHL 0, DG 2 M N BT D BN, 2 b R e
Hyri crowave at 100 C for 6h, after which LCVS anal ysis
i ndi cat ed >50% conversion. The reaction m xture was

concentrated to give the crude material as a yellow
Exampletli2ch was purified by MDAP to give the free base

2Bl zgr-5t)Shestyy S ph AU ARBIT AR 20 Ty T e
(trifbuemethyl nkenyds wfanypiparaziak feidhic@@idbsdly and

reconcentrated. The resulting col ourl ess gum was
triturated with ether, then dél ed, to give the the

title conmpound (24 6 ryg')_é\s ajjcol 6trNess solid 25m z
(APl - ES) 442 { M+H| npl eNGISHN; @r GFt hyl
-5-[((2S)-2-meLh -4\[[ /(trbfl
uor onet hyl ) ph&nyT Nsul f ony1} pD per azi
nyl ) car bonyl N idi nami ne hydrochl oride
(2S)-1-[(6-Chl 2- et hy1- 3- pyri digpyl ) car bonyl] - 2- net
hyl -4-{[4- (trifluoronethyl)phenyl]sulfonyll piperazine

Td amglutien (2P pP-ektiad-1@s rifluveamethyl fphanp]self@#)}pipétazing,

QTR Do RBYIE AE !5 278 nEh6is RS 6 was Hiec
HOBT.H,0O (41.3 mg, 0.270 mmol), HBTU (102 mg, 0.270 mmol) and 2-methyl-3-
pyridinecarboxylic acid (40.7 mg, 0.297 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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5in isopropanol (0.7 m). D nethylamne, 2Min

met hanol (0.7 m, 1.40 mmol) was added, and the
worube®7ivas stirred briefly to give a clear sPCT/EP2909/059012

This was heated in the nicrowave to 120 C for 4h with

st| rri Xt ur concentrated t
e} REer IS R Ao GRS are S Wert Fehdiled using
a md’rmﬁhcﬂt fh’yad‘d'.)AE’ ofganip lMgert lkendantratddas elrylmfes$ hed thistdrede

rle m API
disspived i Dt MR Bl s e ooy G 2 o) s
a (vbite sglid3 H) , 2 23 - 2.35(m 4H, 2.42 - 2.53 (m 1
, , 3.24 - 3.50 (m 1 H, 3.54 - 3.66
m(zn(ﬁPﬁ-E%fﬁﬁ@[l\gﬁﬂ_w& 84 (m 1 H),(4.0 -HZ1.5 (v br, 1 H,
"HANBIR-(460 RIHzy CRILORDFDRME&Y)28tatrdric divdufe dpbm 0.880)-.1.10. (kft 3 H),
%g, J=8.5 Hz, 1 Hé 7.80 - 7.89 (8%9 4 Zf?? 15The
2.9ht @R AM. vl 2P s313dm: AATEIS ¢ §: 88Ty 1dHa4 OF e 4t¥dMai Tt -
4.81 helgeam, HE), 1.93 Smbb (@nd H)ez.epcemor @, adH), 7186 (4,.658l3 HAR
col our | ess ﬂumwas triturated with ether, t hen dri ed,

H>e89&|(9e»fw8h% £i4 M 8@@%%6’”(@'7')6 ng) as a colourless
solid. mz (API-ES) 471 [M:H 1H N MR (400MHz,
Dl\/rggd ) 6 ppm1.23 (br s, 3 H, 2.30 (br s, 3 H),

Example 132 46 (m 20 1 H), 2.50 - 2.59 (m 1 H), 3.14

5- ((&S)Q Mbthy34ql[_4|l)= (tﬂleon(dMetﬁWWr%sbbfoW} prlpé’ra%%yl)éar%onyl]

ZPy”d"?eS@beBF”Le 1H, 7.95 (d, J=8.5 Hz, 2 H), 8.06
(d, J=8.5 Hz, 2 HF E Ice
25NN-D|ethyI 6- pret-hy
uor onet hyl ) phenyl ] sul -
nyl ) carbonyl ] - 2- pyri di nam' ne oride
(2S)-1-[(6-Chl oro-2-net hyl- 3-pyridi ) car bony1] - 2- met
hyl -4-{[4- (tri fI uor onet hyl ) phenyl ] suldNonyl | pi per azi ne

T8 i B CREE Fl SR iR B M RGO b

(Deaepmndew(mmng wmmolm DMFZ(gnhI) wa§'laddeﬁ| HOBSFH@:@ 6.7 mg,
124 t
0SB o b e 8P EES B BBl ot @80

mg10.824 mmol)lz@HEDIESAI 978 nﬁl‘@&ﬂiﬂmﬁﬂ)yarﬁddbe rmnmemlmtm'e was
.25 2.3
stiad 00 RLPobPIPria B BB Bfobat AR walreRioll 7 JackB>The

resitiue mangissolvddd MOMA(50 he), racsfemed ® 4 sepabating fafiietand the

soitifiis R Ed P Blatc Ry g, THOREE AR e he58hd o
ma%sasnmaﬂbtmie mhnd:hwm resal edl byvflltrbtlon and thadilttate évtﬁ)ofétemto
o Th AFE Y e FelaudPal e Phedithefif 1 e NIEE! T e g

purifiedby AR arto gxamh(e§8Tn‘@)frachm scomanipy thef desitet prddDéPvere

hefr eofthetltle Q as_ a

bl SRR AT (i b (R PR BhPosa g
mgat eri al was dissolved in THF (0.5nl) and treated with

t 5L) concentrated. The resulting
m%é?%t???%%@m@t[wﬁ q4<£ifed Wi th ether, then dried,

to glve the title compound (19 ng) as a col ourl ess
E O|I% z (API-ES) 499 [M+H 20 Exanple 33

i éé) 4-{[6- (Di et hyl ani no) - 2- net hyl - 3- pyri di nyl ] car
(2BpayMéthgl-raffbH(retiylopy)-Ppyadinyigarpbeny i} @xff4- - 3- et hyl

MGy prenIH SRS d S zine

O
hyl -4-{[4-(trifl
Zl
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4- ({(3S)-4-[(6-Chl oro-2-nethyl-3-pyridinyl)carbonyl]-3
-met hyl - 1- pi perazi nyl | sul fonyl)- 3-nethyl benzonitrile
W@ pEy/obi®7pr epared as descri bed in Exanpl e 25) ¥PADERPN9I/059012

0.11 mmol ) was weighed into a mcrowave vial, and
suspended in isoprgpanol (1.1 m) D ethylan1ne (0. 237
m, 2.26 mmol) was_ladfled _dng t xture was heated in
the 5nicrowave to 140-&/f ¢ h with stirring. LCMS
anal ysi s showed -34% conversi o reacti on was
treated with further dlethylan1ne 237 m, 2.26
mol ), and returned to the mcrovvavé’ at 140 C, set for

Tol8BolutieeM8s)- 3inmhyn1q[@mmr@ﬁémylMedws}un@wblp@rdzm

(cBrotat B 0SS e T bPEEaToes aeie BBt D (49.7 mg,
0. mcemhwl)amsnr@ (62)3 ilnlﬁo r$‘24 mmdIB mthylmsqqd@ﬂe@dﬁdo@m béid

b Ao Bmo e @Pﬁﬁt@%@"nh“o STy Iné Fzstpn mixture
wﬁmmd fo%W@cw@wet@mp@mturEhEhé RRGibromixiry Wk &vaBsrated in
eI aRiteBAS fTEseHeS NRCNIES T banserais t&rasing funnel
arfdhae fs!%l@ﬁorbﬁé@w@ﬁ?dd\ﬂfpl‘déﬂ-leog gmmumﬂceasrha oﬁg'ﬁnﬁzelrbl éarwva\:a d;ed

é“%gﬁ ?Wp%@ftﬁ"\(sz SHS reH?ﬁ’d g B&h&%ﬁgwﬁthg? Iﬁf@r‘%ﬁYapﬂfﬂted

to(d@r%aﬂ)n wtdo BoReaDAIIAvRLR. d|£@&e6%m41tNﬂéGNWS®r(i 858) and

tritura et her, then dried, ?1
ouiied B7 BT i oteni Thedhas i eonia pitn tEciesed Moot were
corfSthedEsnd é‘vﬁ@or[ahégibzd?@welgﬁﬁrmi@?ﬁyl?ltd t_h? I’utle compct)ur?dl(§35 rr]ng).

- e -4-{[4-(trifluorone en
m%(})‘gbggiﬁﬂl '\?% pi per az?/ nyl ) carbonyl ] -2- pyri d?/ P
1HﬂNM}2 DOWMMZ, C%@d@@bnmtﬂ)@mﬂm 45 (d, J=6.8 Hz, 3 H) 2.29 - 2 41 (m

1 @Q )ﬁ‘} @1‘#(&? 1?41)| 30{32 34g?rtnhy]|-|)% £5yré gé ?r%/l ? ﬁ)agt%gnyli% (m 1 H)

3.64 (4 %'HHQf@fTE& bB'(r%Phﬂ'}‘W?JﬁUﬂ éep(hyl 1Rj @‘?Bgdd nes %n@y sze1 H)
r epar ed descri b
7 Bsls I 24 HgnddiTrits B hiror bGdolal2 2 titbool ved
in isopropanol (1.4 m). Morpholine (0. 253 m, 2.90

nmmol ) was added and the clear solution was heat ed in
Examplgiler onave to 120 C for 4h with stirring. LCVS

(29821|we°th§| ﬁgat(m@ﬁyloé@ f/ipyﬁawnéér%nyﬂgh {{her norpholine

e stirred
(trl'ft!,*&trpmﬂﬁhmeﬁbfﬁf‘é'EP'IYé}Pl%aQ"Por 6 h. LCMS anal ysis
showed -79% conver si Tbe reactign M xture was
concentrated to uge I al’yas a
col ourl ess gum(F Thﬁs puNiLfyed by NMDAP to
give the free base of the title as a
colourless gum (44 ng). mz (API- [ MFH] 5The

materi al was dissolved in THF (0.5nl) and treated with
Teea helutier ofHiBE)-8-mediml-) -{Ehdriftiocemetbylinhengisulfamdpipesazine ng

(Dt‘égérg):ﬂi@lé %?ﬁ é)%ﬁ%’l : 4%!#05 r?bfl%o(‘é" rﬁl?w%rs ES&ed ﬁb%‘? o @6 7 mg,
0.8 inchol)nHBTUAPR3 FQ) 0523 irivaH HJ2- (nmt@t@qyp}[i@yﬁsmecarboxyllg acid
(4%7'@@ Wézfm%ﬁ d"%lgﬁ%\lr{gﬂj7@@?},{@9fﬁfm¥dl)'a§fd(tﬁé FELCREO e

di nyl’]
W@estmrzedrign ) Batl foonmyteriperatanri The reactigrdmixture waisdeduced in vacuo.

The residue was dissolved in DCM (50 ml), transferred to a separating funnel and the
solution was washed with NaHCO3 (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
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4- ({(35)-4-[(6-Chl oro-2-nethyl-3-pyridinyl)carbonyl]-3
- met hyl - 1- pi perazi nyl | sul fony1) -

wasBometny| benzonitrile (may be prepared as deBCT/ERmd9/059012
in Exanpl e 25) (55 ny, 013 mml) was V\mghedintoa

a anol .3 .
oot R iiva 53 RieS SR SoriaRRAARERRlrel Pigtul dere
cambired #nd@vapbedddeid dryneish @ vactio dovgigl the tHsleGofrpoud@ (95

V\Sth stirring. LCMS analysis indicated >65%
@bnversion. The reaction mixture was concentrated to

mgi (AeI-EBE443 [MleH]rat eri al as a 20pal e yel | ow gum (78ny) .

R o S PR g g 385 1% (%
H)( A--ES)9 (41% rHMsfcﬂs 4 21T{h¢ 7ma5 arsanf 5Wﬂ~°(mdf|$?0$ ye )rl gna H),
£ ?%cB%éém M{)e669 Tﬁe%r(@sﬂl"{)l %0 &%Ncsdr& g um was

triturated with ether, then dried, to 25the title

coggound (26 nmg) as a colourl ess sol id. mz (API-ES)
Exanpl e 36

2 EIMvéth |61 rhytlhyﬁslpwuaﬁmzamﬂdwm ga{[4-(trifluoronet
phen ul f
(tr rBE}‘*&%f'ﬂ&% B:lﬁ)’l'}]p'l%erﬁ?f‘f*dl nam ne hydrochl ori de

(2S)-1-[(6-Chl oro-F2 2 y1@3 i di nyl ) car bony1] - 2- et
hyl -4-{[4- (trif eny|-J&ul fonyl | pi perazi ne
(may be prepared & VAT d% e 24) (67 ny,

0. 15 nmol ) was vvaghedlntoam yVvial, and

di ssol ved 5in isopropanol (0.7 nl). t yI am ne, 2.0M

in methanol (1.5 m, 3.0 mml) was Added, and the

clear solution was heated in the nicrowave to 120 C
Td @solgtiondft(AS B 8imathyid .-{[4_(INBIomna$tWD®eeﬂ]aué@hy%D(O)e%ZIne

R AR 2900 1 A HEBy ROV Gt e HORISNO a7 mo

0.824 mrmebld HBA Ut (a3 migc ﬁ@%molbr‘s methylad-pyrkineCagioxpiic acid (44.5
td £44 I - BO0% ks -

5L 44 A BER 378 SRR R PR iR wes

stiged yoralnt akroo. tevperaturet Nemiskaci{an. rBixidre was G@vapmsaied imnatuo.

TP e Eek e I oRMiRE el Shace okl thllona e

softhion meagordsbad mltmauueouﬁd%aht@@c@rmk)atwm Tloe gigasictiayer was

dr%lr(} &ﬁﬁ rﬂ%érﬁe{eh%&@éheﬂe V\)Iﬁl/ctg Q/V%jsgrgﬁpg%@ B}r/rﬁl}ratl(%w%rﬁj tW@?lItrate
eveporatrdid dagness paV@uyeThe)msglum qil3uasrjjsolvesii : 1(M@¢N@)|SO

(1 gﬂﬂ) %WEDB'L rif:]lléd 1@%0%&3@ %bat@ﬁ%%ﬂg}rfgﬁcﬁg@oétah@ng( l%e éiéﬁ_?ed
prod@s m(em cambiped andievapopateBto(drynessHy yadione tegitiertompound
(9%"%)5 A 3 2H) 3.10 - 3.76 (m obscured by water, 3 H),

(v br, 2 H, 45- 50 (vbr, 1 H, 6.22 (d,
le:(BPBEHi428L[M=DH]665 (t, J=6 Hz, N-H), 7.13 (d, J=8.5

HRAQD mife, BRU OROFORMEE S Gt 452<$Hﬁ9?%‘*2h%%7and (m.2H),

2.8T caBe) 26t fm, eItH)e$ eals.(HEGh, 5 19), BrED)(sahHI) r7eamm;em8 aHedZH),

780 Shhek BT 8 Eol PR THE R 1 bl Biha 25 g

as a pale yeIIowsolld mz (API-ES) 471 [ MtH 25

Exa
r%ﬁet hyl -5-R(2S)-2-nethyl -4-{[4-(trifluoromethyl)p
3- mnwmwcmmthw 41)(6-metteyt-3-pyyidjmyd)cadmyryil-2- pyri di

pi E@f'Wﬁﬁ’ﬁOEﬂf%ﬁn&%qW& hy1- 3- pyri di nyl ) car bonyl] - 2- net
hyl -4-{[4- (trifluoromethyl)phenyl]sulfonyll pi perazi ne
(may be prepared as described in Exanple 24) (66 ny,
0.14 mmol ) was weighed into a m crowave vial, and
treated 5w th net hyl am ne, lar in THF (1.5 nm, 3.00
nmol ). The clear solution s heated in the m crowave
to 120 C for 24h with stirring. LCMS anal ysis showed
onIy 16 %conver3| on. The mxture was treated wi th

~ - . eemmy = f N ey g - ™ N
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10m xture was concentrated under a stream of argon.

The crude residue was dissolved in nethanol (0.5 m).
WQaki18/080F3t i on was treated with further nethylBEi/AR2009/059012

2molar in THF (1.5 m, 3.00 mmol) and returned to the

m crowave for 24h at 150 Gw th stirring. LCMS

anal ysi s now showed | efile £onversgyon to product.

The reaction niNture cpnélent MT&d to give the

crude material as a ye ov\Dguﬁw—('ﬁ A 15This was

purified by MDAP (H gh pH system)® t{§ gi We the free

base of the title conpound as a colo

rriz (APl -ES) 457 [M+H 1H NMR (400

Tc?% Olfﬂf'% of %m&%‘uyl Aggﬂ(iz;% ”{-?ﬂethill Ij[lplp%ls%z&q}/]g%fog\\jjl} @I%H% 74
(Dedgriplivd 15) (A5, m@H).268. athot), Q-G&tl%?,(pyndmewrbo@hdgmd (4. 55ng
1 - 5 3.9 =4

o.ésggsm_mo@@d?yégh(0%7§W|5@%%m%l) i dEy Ql\/l,‘_ﬁz(g7 nil)’?_erorg
teﬁkg)éﬂa;l(rmunﬂbagrh%r, Wgsdécﬁjegcgl-jAF'l[ZU:&.ZZQ mg,,O.EZZ_I-_I)r:moD a?g rtriﬁeggese\zgg
vefipu Bl FrrtrasEo YaRs ril Y du ConcT DR s a oVe
ye(lOw bitflthatamak perdiod bg MDAR pdrificalien; roescﬂdrirtn}anqm ofcthe getlmlz
riEhs S cothsBire Fred g e alatiny ioa Biae 42  pear
grédibht- (ESBPL Y13 I‘ﬂI-HAHhI]MeOH]Eué)QM)ega’&S the title compound as a clear film
(5%.:52)(5@)'1%@ n%c%%?rab\%w 2 oI| §6 ftaé-ld?ng%tvga{&d ﬁ _n(ltr)ra% Po¥ | %@up 0)-
m4ze(A§t—E6y89$LlM’lﬂdJ]hyl ] benzonitrile

iR i B R PRER Ly et et Veeh b o 2
2. émﬁ 3he, %V@K’t@; Qﬂv\gla@ %Hzrl Ew 9@@%@1\/@3 3_2‘;?1941(@2%@8 -
324 [, P cef @ daTol i £ st ot ho Fec bbb mST h 8%, 2 1.
TG e % S D sayiin, 980
J%I oaéd1 'Enﬁl8y49(]i3 9%2&%% ion. The reactgi on m xtur eyvvas
treated with further nethylamne, 2 nolar in THF (0.75

Em, I1.1§O nmol ) and heated to 150 Cin the m crowave
KafRPiS 4 then left to stand three days at ambient

(2$F—Hmmétnylu1-ﬁ(4 riigﬂdﬁl -3pgtidEiys) carmong-4-fa- G\ cogver si on.
e reactl.on was concentrated under argon
(Ffeers o e B R T2 urre. by about 0. 76rm I

was treated with frurt m?th mne 2nolar in THF
(0.75 M, 1.50 gng i d and the
reacti on was heat [ hell m v

o Yth stirring at
150C for 24 h. LCMS anal ysi's shoyed/- 60% conver si on.
The reaction m xture was concentr at nder argon flow
to give the crude material as a yell ow gum 15(87ng).

ToTh]BGIuﬂV&Sof}C(GS B4n&ﬂ|h3by (M@ okbradthy hphewglisaidnyilpipgrazénea

(OBRu PRS2 o % Ead Rbion O LR S 2RGS0 BT BRPHE mo,
0. mnr infrictyd HByul\(ﬂ)APrr(gHogm phhdyatmmhylesebwmimﬂ:arbmynd id (44.5
onve S|0n

| I Du
S50 mr R TREALLTYO 1., T8 ol A 66 ion PR inps

sti_s|ed$d)r_t1l v et rt_lggnaenmera;?eLm@reaﬁlainymeﬂjre m@w%e@bluaed in vacuo. The

) t e a uritT,il e
repipe e tissguew D Gl Bh s Fodets FoEtoh SaFacdiiogituie Had the
sofjion walsivedshea svith eqde@sd\tla/rddeg (® m‘etth/amoTrhe brgaaicegyanwial
a3 e PSRBT S el whiE B0 Tedh s RORUNE rprate
evhpbrishdd to40¢helbizn vdddo OR(eHERILId) oilovgspdissbivad in 11, BECKMMSO

H, 2.30 (s, 3 H, 25 2.61 -2.73 (m 4 H), 2.86 - 2.93

(m 1 H), 2.91 (d J=5 Hz, 3H), 3.17 - 3.34 (m 1 H),
3.51 - 362 (m 1 H), 3638375(m1H) 3.9 - 4.4
(v br, 1H, 4.68 - 4.75 (m 4.9 - 5.2 (v br, 1

H, 6.21 (d, J=8.5 Hz, 1 H), 720(d, J=8.5 Hz, 1 H),
7.62 - 7.66 (m 2 H), 7.96 (d, J=8 Hz, 1 H). 30
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(2S)-1-{[6-(1-Azetidinyl)-2-nethyl-3-pyridinyl]carbony
1}-2-net hyl -4-{[ 4-

W@ eo1ood10as onet hyl ) phenyl ] sul fonyl } pi per azi ne PCT/EP2009/059012

hydrochl oride (2S)-1-[(6-Ch |oro-2-nethyl-3-pyrid

bR paP e DR NG Baties, Toe frartinns ortaining i dgaired

pdeilmD&Ife&ﬂC(&Sbld@dBﬁmd émboraieditc&lmhessZ#)/ac(lﬁ)GTh@ reslub4wvas then
dI%Sé)I VS%j %ﬁle ?tg 8n<§1 Erins erﬁeﬁ: \é/)(em\groﬁgd ?@_tc?‘gga?h and

reduckd tmaiD}n)esmHS/mddﬁﬁylelddhé the titlk @ampsohditd7ongwas heat ed
| ' e to 120 C for 18h with stirring. LCVS
m?ﬂé@@?@@@&@ﬁ >80% conversi on. The reaction mxture
'HYABIRGA0C &HZ; 8HeDRAFQRME])){(RarféittaixkPerd pphal.263s1.82 (m, 3
cal qurl ess &l;m % 200 . This was purified by MDAP to
H)g?\ﬁQ 4.6y BeHbh 44 he title conpound as a brown
urp| 437118) J=6'8 Az (4AR], 8E)- 183 (rh MrH). 1H N MR (400 Mz,
(e &(ROFOEQ) Epﬁmlzs-lﬁ(ﬁnl}SH) 2.12 - 2.55
(m7|—|) 320- 52(m1|—|),354-368(m1|—|),
E)ea,ﬁaeﬂgs 90 (m 1H) 3.9 - 4.1 (v br, 1 15H), 4.04
6.05 (d, J=8.5
RARE = NS WYL B O AN L
(trifi Stohidlth eAygSAF p.ﬁbrzﬂﬁe(f@mﬁmb)cmaMt {(r-eated with

AM HCl i n di ox (0. and reconcentrated. The

resul ting browd g sytrytuxategd with ether, then
dried, to gi \Fe—’rﬂ'@i@*ﬁm ound (@(6 ny) as a
solid. 20mz (APl 483 | | ella0

4-R(3S)-4-{[6-(1 -Azetidinyl)-2- tI}j}‘I - Phpyri di
nyl ] carbonyl }-3-nethyl -1 - pi [
nyl ) sul fonyl]-3-nethyl benzonitri le hydrochlorlde 25

T o e o e N A R
(Deseriptibe 18 @pamad.269 mesbiin D MmleaﬁpHée@%)ne(thng
D mﬂnécﬂ%)uc%ﬁ EEIED. %%trﬂmgl)rﬁ?é?ﬁbe(3§'7ﬁtg,?£§:’5290rgmol),

sus I N1 Sopropano
HBTY (98 09, GRbP MmeisardddEE Aalfid! 36tel, Bi7X8 mreolvard heaeaadion n

mfxr'u‘? Ak Shi? %@é(terg&‘ﬁ t%nfn/BergtL]CrQ'forll%1 MBS Wak VA% raﬂe%vacuo

ana ySIS S conversi on he reacti on m xt
them & nd oh D&M warteeatided agd washed with galierated MeH&0sgsludion (5 mI)

dreQl AW ;hﬁa%% sOHak &78’&? dpegﬂh%v af%Hrlh (/écg@ 4We MAAE nidferial

give t base he tit
lew\re@s@ N@QWPB’@%? anmpzlrltledvby MQ;AP41949|\[el\nnpﬂtlthgqmpwnd
(gﬁ%mom CHLOROFORMd) 6 ppm 1.21 - 1.32 (m 3 H),

. - 2.42 (m 4 H, 2.39 (quintet, J=7.5 Hz, 2 H),
mZ(aﬁlEﬁ)‘?%U\ﬁr‘[HM . 2.82-2.95(m 1H, 318 - 3.32

1 2=
e e Mﬁ%@aﬁ%wewmg F Qrgnryigt
J1d,9, 2£8HE 1H2t)2 32 Hyd, JFI11UF, 1.4 Hz) £81) BB 1 ($ 3H) 3836(.49 (fm.65H)
: Th j.al
387l 3rILe o TR S ot Holaeel (P BT oo
(ddj #p8eh 2(2)H2,mlb+) an - ﬁélﬂdmdﬂ-ﬂ)r&#'édi, JFhé HzedwH)t i ng
colourless gumwas triturated with ether, then dried,

to give the the title conpound (29 ng) as a col ourl ess
BExamhpld .20

(2R)-2-methyl-1-[(2-methyl-3-pyridinyl)carbonyl]-4-{[4-

(trifluoromethyl)phenyl]sulfonyl}piperazine formic acid salt (1:1)

59
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mz (API-ES) 454 [ MtH 20 Exanple 41

N, N- Di net hy1l-5-R(2S)-2-nethyl-4-{[4-(trifluoronethyl)p
wheeypme f onyl} - 1- PCT/EP2009/059012

pi perazinyl)car bonyl] 2- pyridi nam ne hydrochl oride

(2S)-1-[(6-Chl gro-3-pyriydinyl )carponyl] - 2- met hyl - 4-{[ 4

- 25(trifluoronetly hanw/]sulf (ﬂyl | piPerazi ne (may
be prepared &s o@ eq i QBJ‘& 6) 67 ngy, 0.15
nol ) was wei glfed Tnto & m Creoway @*uspended in
i sopropanol (0.75 ml) and treate Wi h d| met hyl am ne,
2Min nmethanol (0.75 m, 1.50 mmolj~. The m xture was
Tagabiakor & (Bgﬁs%éiﬁ)ﬁwa{fﬁ(tﬁmjol%ekﬁrlﬁwen}l%If@S\h}II}Jblperazme
stirr] nq %;IS showed ean conversion to the
(Ospgrintien 1238 med43%RmMeDi BME (#es!) 3e8 sAtehematide-3t o
yglbIM@cérBnyfﬁ& lé@l@ (B@B%g @'2@%@09&#@8?’@ bq\8/9 QLH?? $228%mmol),

h
HR 14 (98 96, G258 msrol) an8 PIHEALOSR B Bl 78 Sraoind, e eadion
me (4 stildd atfodm(téR er%ﬁ)re fr A r[ Mhb']DMmﬁ/ag@t/%dréﬂed\Wéer

di ssolved in THF (O. and treated with ethereal

vacguB g yl ghECE it dR i W@Gheﬂw\éthﬁ@élﬂfﬁieﬂrﬁf'ﬁ@ﬁﬂ'wt@ﬁé5

m9WhHewash & ;Bhés@rs@b%tl&ﬁ tarRigBehd evAsdtadtiRder \FaQ;ug' 'F’r% &rb&e
fitle conpoun col our| ess solid

matgapg! V@)dlwepmbﬂeoﬁéwﬁpé 14 2nd pyrified by VPSP tQSIK)’@ttH?F'“e
Co—,ﬁbo{J[n& 13 ki f uor onet hyl ) phenyl ] sul fonyl}-1- pi perazi
arb - 2:pyridi nyl}norphol i ne hydrochloride
mf(Zz(é;D' f‘%al 95 o- 3- pyri di nyl ) carbony1l] - 2- net hyl - 4-{[ 4
1I—rNI(/IT?'V(|4f)d) Wﬂ@‘?—ﬁ.@ﬁd#@ﬁﬂya)](%rﬁgﬁw&ﬂxﬁjr% gémezémam B8, 1.5

pr epar ed descri bed

H)m’rdﬂ) ﬁ/\ﬁﬁs,(nv\él@h'édz 19112)36(rm M"d,\l;g@?s »?/|5él(m §lh‘s)p?éﬁﬁea 6614m, 1
Cﬂl?f %Os;ﬁm 1(|Jr)9§ 38 ) @ffh;]tf ﬂf‘tse@z 4§80 dé BE_4.01 (m,

xt ure vvag heat In the

OEanr‘bWhvé 76¢m106 O, 5@r1 -8t (. t0b Wi 13 n§26 (ravsH), 7.34 - 7.59
[ W n product. The
n?ggjéf?g% m xt ré‘qh\/\gg%égﬁc‘)éﬁtr?gtggdﬁgo gi ve the crude
material as a colourless gum This was purified by
E elHi gh pH system) to 20give the free base of the

e conpound as a colourless gum (69 ng). nmz
(2§kp1MﬂBylnﬁ-ﬁ§ -mefibp-3-Pieidinvl)earkanylles({di ssol ved in THF

[ﬁ’l@luémr)\el@lpgoigﬁﬁ&ﬁﬂ}élﬂlfolﬁ Bbiper&dhe HA (0. 5ml) and

reconcent The resu t| ng col ourl ess gum was
triturated wt en drl/ed\tooglvethetltle
conmpound (77 m;-)% sl—&s d. 25n1z (API-ES)
499 [ MWH] Exa /N

N=

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
(0.239 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
NaHCOs;. The organic layer was dried over MgSOy, filtered and evaporated to
dryness and the residue was purified by MDAP to yield the title compound (32 mg) as

a white powder.
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N-Ethyl -5-[((2S)-2-nethyl -4-{[4-(trifl
uor oret hyl ) phenyl Js ulfonyl}-1- pi perazi
woipoerobdnyl ] - 2- pyridi nam ne hydrochl ori de PCT/EP2009/059012
(2S) - 14(6- Cnhl oro- 3-pyridi nyl)carbonyl] -2-nmet hyl-4-{[ 4-

tri I l) phenyl ] sul fonyl | pi perazi ne (may be
'n%AéELF§84§£ﬁ%gﬁcribed in Exanple 26) (67 ng, 0.15
1FHWR)(4@@MH&$b@ﬂleIR®FFIDIQMaj)YB mrﬁwm\ﬁe(dvyis 8 Ha,rlei; paat-ehs (m,
S5with ethyl am Min nethanol é mol ) .
7 Fhebeieat PSP o’rr8\9d§2 HelAk edP (dd YR 8- éﬁﬁéw td (#90
J98.6,2r2 4B Mi 1.6 st7igar (i) @.H)ldBE R 0al gH-5 1¢howed conpl ete
conversion. The reaction nmixture was concentrated to

give the crude material as a yellow gum (76ng). This
Exddgplewei fied by MDAP to give the free base of the

title conpound as.a colourless gum (59 rrglz3 10m z

(28 fh({4kDitlupromethy) ox ] PRgRY i ),-Z-Bwﬁay'a NEmelpnidr. 11
id bo &124(d J=6.5 Hz, 3 H), 2.38 (td,

jr my'l)‘c%r r'riil]pu@er D 2.48 - 2.54 (m obscured by DMSO,

1H) 320-330(’ O530—\3
wat er , 3.4893
1 H), 389-3F99< zH)o4

(m obscured by
3.66 (d, J=12 Hz,
(m 1 H, 6.40

/N-

(d, J=8 Hz, 96 15(t, J=5 , 7.36 (dd,
J 8, 2 Ft 1 FD, 7 94 (d, J=8 Ft 2 —8.01 (d, J=2
8.05 (d, J=8 Hz, 2 . The materi al was

S er e P e

(Dgaeniptias 18) {100 mag, &5k rhmobtih&MF {enl) sMas @dded é- gi ve t he

N T

(0(2A39 ndI=7.368 hemolBw&§ added2and(tde rehcﬁorﬁmmureﬁvad)atlrrﬁd 3’r7room

teépéétérgtforjzt());% uSroe 8ﬁgwgéjpetmo:{/ed %)%ﬁ)vgp(% %‘i t 4)‘_9')6'dt’§\"ég

disdojved.ir6thyl akekde aud the solutieh waBhed witkl satlirdBedbadirsous Na)-LCOs.

i prigfipiiysr nds Bcd guel WIS itied afg Sdpiedtf et fha e
resx'uuehy«/as Puf{e2I9)y- MDARtth yleldithé [tile CompoUindo(78 meeg) fap|a) yititerydwder.
mlszj EPEﬁﬂhééng]* perazi nyl)carbonyl]-2-pyridi nam ne

r oC
1IQS}\/LRLM[OO&AH}]IML@BOE@HI\MI)@bbmalr#ﬁa(dyll%@ 8-HreBI)|2- 11> {4.80 (m,

715Dy QTERRY Yo o Lo B i OB A 21

7.6mdd) Jv&e, MeiHghed)i7imtio A7 (e DWRBE8VH.al=1.81R tHEeat ed
5with nethylamne, 2nolar in THF (1.5 m, 3.00 mol).
The clear solution was heated in the mcrowave to 120

Exanple 282h with stirring. LCMS anal ysis showed -60 %

sj.on. hem tur treated with further

1-FBNGhEF R R FarEory iR (0. 75 m 1. 50 mmol ) and
[(tri¢iugraracthlyoxylphenylFsulong|)pipierdite at 120C with
stirring. LCMS ap al yS| S sho d >71 % conversion. The
reacti on m xturejwas en at/_d\to ive 10 the crude
material as a ‘V\T was purified by
MDAP (Hi gh pH syEten) O g| @e £ ase of the
title conpound as a colourless gum ( ). mz

(APl -ES) 443 [M+H 1H NVR (400 MHz, ORM d) 6
ppm 1.44 (d, J=6.5 Hz, 3 H), 2.34 (td, J=12, 3.5 Hz, 1

T sglofaitor lle-gietyt gvignvicaghorvibiag g 2y e pigpated o
descritfed iR Dedcription 2 4b‘|(1001n¢'|)0 4a¢r rihiho’r) if.MF (10 mb wds,added3-

N- .36 (d,_. J=8
(tr_ﬁuorq_me_&g‘)o%ylpgngwsugoryl ghl qu_@:ﬁ pqtg);58g_rgﬁols. Binglly I'()%EA
4 H, 8.10 (d, J=2 Hz, 1 H). The material was
di ssolved in THF (O. 5ml) and treated wth ethereal HC
(0.5nml) and reconcentrated. The resulting colourless
gumwas triturated with eth6e1r then dried, to 20give
the title compound (29 ng) as an off-vvhite solid. mz
(APl -ES) 443 [ MWH] Exanpl e 45




(25)-1-{[6-(1-Azetidinyl)-3-pyridinyl]carbonyl}-2-neth
yl - 4-{] 4-

wQa(wodforzior omet hyl ) phenyl ] sul f onyl } pi per azi nePCT/EP2009/059012
hydrochlorlde

Ok T rhR NG SR A B rEROT s Gt Rl o

teppezdure dora® dSpbiehbeds rernncheamyleaaﬁ(ﬁ)atucﬁrﬁ%e”n@sudOe 1a4

f i al

iRk i Bt AR B Bt xS N St e B8 Swg m
N@—m@s gﬁmé Q)I‘tgﬁﬂls Ia@dwds dried b\ I\tbg%mfr, fiﬂierid:l ghd .e{rahpmated to

t I,N e, N crowa L Qr W
e (e R bR Gyl teatebtboung 42 mo) as
a White p@eddri on m xture was concentrated to give the

| | 206 Thi

mE APRESRAE I i o Sﬂrsiife%;”*lé v i he e
1HRISR @DOtNNEZ, tCHLGROPORMMAD BFmMaR. 6@{3@“4)@8931 o (858 H) 7.25

g%%_ m z (API - ES) 469% )—% 1Q01H NWVR (400
ORGFORMAHY9E J5B i+ 9:8201% 4 H) 7= @'%&-8%4@“221 53 7("a,
79&%& 23)8'64(&JE|)18I32349H) 2 50 (m 3 H), 3.38 (td,

2 1H, 355-3.62(m 1H, 3.73 - 3.80
(m H),408(tJ75Hz 4 H, 4.10 - 4.20 (m 1
Ex@mplgi’éz -4.63 (br, 1 H, 6.21 (d, J=8.5 Hz, 1 H),
(28)- 4%86(—@9Ioré?3ne@1y|’-'§ g_}{lldmw)chgo%yﬂ 2 n%lh;ﬂlmﬁﬂ H, 8.12

mat eri al” ‘'was di'ssol'ved in THF
(trcf@J‘HRE)eﬂé)ﬂlPheM sWiorylpiPerREIPEl i n di oxan (0.2nml) and
reconcentrated. The resulting col ourl esscigum was
triturated with ether, then dried, tQ_gfve the title
conmpound (79 ng) as a colourl ess soI d.\\ z (API - ES)
469 [ MrH| 1H NMR (400 MHz, CHLORCF 6 ppm 1.42
d, J=6.5 Hz, : 8 {itd, 2, Hz, 1 H),

2.48 - 2.64 (m —N 3.5 1 H, 3.57 -
367(m 1 H,F3.6 .8 (QH),OB.QZ-A%(M,
1H, 4446(obscuredbyH20 H, 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/N)’U (¢60g1;|g,(‘521 mazol)_was q_dqq)d to @@@hﬁlp@ of18-chloro-2-methyl-3-
py%émeﬁflaerﬁs?/ ik %@l%jr&’émr%emgl agalé@g?él g. froml Ahiétidnh, idr Hefy@Eet h
prﬂmrye@ apmwmg]to an\ym rrmthcwlabrﬂ TRenghyldomntodrin BMF (4 ml) and the
m&t?u% W%f &@Qfe?lvwﬂr@PéArf@MhM]'nlsz BY Hn‘.’?l?ﬁﬁ@ FH'>9 Xds~ 488 for
[ - [ 'uor onet h b% henyl ] sul fonyl | pi perazi ne
ca( r‘rﬁwbé preigaitemramatyes ¢39) ethy BdExanpl e 27) (62 ny,
(trﬁlu@afbnﬁ@iﬂh?phW]s%r@ﬁﬁﬂer‘a@h@ (ﬁa%@ Pé{i%\’end Yd @éscn@éﬁjln

di ssol ved 1 n i'sopropano di net hyl am ne,
Deggriptiondt(RAh &g, QQOanrwl) W@S zmenmww afe stirsiag s@s Caaneﬁéor
orf8 RAUHT EhdvRs: G Ringsurk Qva%%rtﬁbﬁé@l@@t\%eﬁ DM AnEsdtdy. fBHCO,

Wth stirrin LCMS anal'ysis showed cl ean conversion
sojusiop (e gac h&he layets weresereratas anddhe anveavsvaserashgd with
fuﬁl‘wé’rebélh?Z 9@@‘#‘&1? ”’ﬁﬁ@&érﬁﬂ)m@@o%aﬁ@lI%d@%b%%cﬂﬁ@ﬁt(a@@d@leave a

hi's was 5Spurified H system t IV
dqrhérqmwnbagwlf@ﬁh@m@y siliqa ehrepatesianly Biotage SIFdue b sartridge),
6 ) I
o P Sl G e bt e SO Re PRV Bre 1o
asr@alwemsuurand reconcentrated. The resulting
[ d wth ether, then dried,
m gh%gﬁg@/gwmgﬂt EdtSII@edtl(lé:%gound (56 ng) as a

coI ourless solid. mz (API-ES) 471 [ MH Exanpl e 47
E%’anﬂﬂle%t hyl - 5C2S) - 2-net hyl -4-{[4-(trifl uoromet hyl)phen

yl ]'sul fony1}-1-

15pi per azi nyl ) carbonyl ] - 2- pyri di nyl } mor phol i ne

hydr ochl ori de
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(2S)-1-[(6-fluoro-4-nmethyl-3-pyridinyl)carbonyl]-2-net
hyl -4-{[4- (trifluoronethyl)phenyl]sulfonyll piperazine

W@ eyl 7pr epared as described in Exanple 27) RGUEP29/059012
0.14 nmmol) was wei ghed into a mcrowave vial, and

oS RSB e B A BBV e 220

pipearazhgl)sutfooyipganéthyb2ozénitrde 5h with stirring. LCMS
anal ysi s showed cl ean conversion to produgt. The

reaction m xture was concentrated to the crude
material as a colourless gunfglass (8 Thi s was
purified by MDAP (H gh pH systen) [ the free

base of the title compound as ol ou S gum (57
25nmy) . mz (APL=ES
CHLOROFORM d) & ppm\1. 2- ] 45\(m/ 3 219(s 3 H,
225 236(m 1 H), .4202\57‘<£m $H, 3.28 - 3.41

3.47 - 3.54 (I 56 3.66 (m 1

(m
HM % ({2578%1 3 %}-ﬁlm%éﬂ{geg(}? a%o&utlé& %PF} %@8% 9. ?}%@P 4. 8
pwﬂ)dlneca'rrhexwataeldl(mmms:laﬂly eyailabled eign oM CheBIY My d)e

pr%&r@&%gc rE;tS'kH o ettddh {11%051@1 tQ%mogﬁrg?ﬂﬁe@trﬁﬁtaﬁgthe

ess ritur
migtung was ttrhe’@d dviiiheQi PEMO g‘HOWemlt ha3nimodlp Tosrpddurd Wessstinngyl for

30 ﬂhpirlffg{ %Bileﬁﬁém%lajt&e. A Feth A BE)-33hdnliMH 5
pipgraziny setonlbenRnes (maybe Inydpated ssidqscribed ndeswsptiop )1

CRER. 12D s 3o P Bl MR PR Syl
contjrotmg)foacq (1excEr uﬂih@redactmt mjxturg wagrpaditioped betmween M 2ndrsat

q?t g | 5 S gﬁg? I(12q r)'n %ach |aﬁ/ers vilefre se%arrgtzeldnaend(the aqlbeeous was

wwhegawfedurﬂ@rd&‘d@ ped rmlh ‘Emmht@ney?qrg(am laygrs \@ertsiried
R AR & BB By Deycain o i
cfmfd@togrmhw (BiblageriSPAURES narridgehtelding withH@- A0 iyl ecetate in
'Séffeean Ue BN doby g%hh& gé Q%ale%%&%oaﬂﬂ ‘i‘i%sr‘ﬂg&s howed

nverS| on t e reaction ture was
mEdACERS) 43H43% Eﬂ/l*gﬂ]véCltméOQﬂSOJde material as a pale
yell ow gum (70ng). This was purified by MDAP (Hi gh pH
systenm) to give the free base of the title conpound as
Exaneple@ér | ess gum (60 ng). mz (API-ES) 457 [ M+H|

(2S)-1-[(6-Chloro-3-pyridinyl)carbonyl]-2-methyl-4-{[4-
(trifluoromethyl)phenyl]sulfonyl}piperazine

Cl

Nz
=

F o) —
I/ \

F
F

HATU (458 mg, 1.21 mmol) was added to a solution of 6-chloro-3-pyridinecarboxylic

O

acid (supplied by Aldrich) (174 mg, 1.10 mmol) in DMF (4 ml) and the mixture was
treated with DIPEA (0.437 ml, 2.50 mmol). This mixture was stirred for ca. 10 min at
ambient temperature. (3S)-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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201H NVR (400 MHz, CHLOROFORMid) 6 ppm 1.32-1.43 (m 3
H, 2.16 (s, 3 H, 2.30 (br t, J=11 Hz, 1 H), 2.43 -

w@2@go¢my3 1 H), 2.91 (d, J=5 Hz, 3H), 3.27 - 3PAWER29NI/159012
H, 3.54 - 3.65 (m 1 H, 3.70 - 3.84 (m 1 H, 4.0 -

sti?ripsgg\?/ésvclobqr’gwg&%@a.#)g? ‘rl‘tlmé Eﬁe{ci]i;r_‘]‘ V%tklj_%:wa%l- rt:itio%:eé B'et_w%;_% folell

andngatutatdil.aqiibeuseaeCOaboluis (@0 ss@beied Tihe Iddrs (Brebgebarated

o8 oG Blos sl e ol it BRaL 1 el diGmonmes

orfyanit layatsederaicohcesitiatsd, to idawn aCHarIedromnchlgm vRurtfleatiér by slica

Jefelyye ound&@eﬁrﬁ%ﬂfg ﬁ\gr'in @,Qg%"ﬂg 1]_(36 ot féa%%ate in

pe'Bltd'rl)e gavedtBe titl@ cordpgumd (31391)ng)2353)a+e vellow gum. 1 H), 2.93

S, ARG L3 obscured by 30water, 3 H),
m&.(épﬁ%?é%’%g%wﬁi] E‘ﬁ',('srgi‘.’pﬁsf 5.0 (v br, 1 H). 6.88
(br, 1 H, 7.87 ( br s, 1 H, 7.96 (d, J=7.5Hz, 2 H),
E8.06I q J=7.5Hz, 2 H), 84 - 9.2 (v br, NH. Exanple
%-Z-methyl -1-[(6-methyl -3-pyri d i
(28)+h ) (6aFllno ro-4 jmeth{/[-2-pyritimyl) carbonfyt] :2-fiethyl -4 -{[4-

r onet hen perazi ne hydrochl oride
(SRR PRERTI PG TPerh e
(2S)-4-{[2-brono-4-(trifluoronethyl)phenyF]sul fonyll-2
-met hy1- 14(6- et hyl - 3- pyridi nyl ) car bQnyl/] pi perazi ne
(may be prepared as described in Desgyipion 31) (216
g, 0.427 nnDI) potaSS|un1carbonate (153/ngy, 1.109
9 [ for 5mn then
| ) akd Pd(PPh3) 4

(84 10ngy, O. 07 N er g added /and \t he reaction
m xture heat €d at foP 1h. e relction mxture
was concentrated under vacuum di$solved in MeOH and

HAT[{JT&&{OGHB%PH@H% %sgad%%)é tB%s%'iU?u n of 83 J&%"ﬁ%pﬁ/ f5l1

A& OxI de Cand  anot her sme
pyridipecarbgxyio atlldéstpmbeldj by FradiedS gsniificd 50 mdtOEXem ) imPMF

(4?@??@(% af‘ﬁ&ﬁqe \W%é negfg!j W’“r)thll dlﬁ%&gb %%ﬂgﬁ %%mciﬁ\?%h?sdﬂ%re

he aqueous Tayer unt
Wa»(strrraadtfedcamﬁhnlrEtaDambl(amUemmeaturafh&@r@ﬁhtwl pidse was

(Bl B BB YRS AAPE2AP (Pl bl plitr sk SARAEN ™, P
Dwﬁo@dn@d%&m bf16tnmaolpwe s addedsandistirirexvascordiduadytor .25 h.
e rtE}QCt?OnI}IPayer‘g\'%gf) it 'on 2 é‘&%%?o ucrfod L?rr a?t%qglgoust HaHCO:

aqueous
SORioA¢2q mbeact)) Tha Iwe@r\gamseparagaeiranmm doueisoyasavashag avith

fuﬁﬁ@r%é\@l nzg%lgrﬂ%; t?ﬂ%&j @Eﬁlctlﬁéﬁﬁgﬁh&%c%Fﬁ?qﬁto leave a

ncen umto
da‘rk Qe)wn gum Purification by silica chromatography (Biotage SP4 258 cartridge),

eluting with 12-100 % ethyl acetate in hexanes, gave the title compound (432 mg) as
a yellow gum.
m/z (API-ES) 446 [M+H]"

Example 28

(2S)-1-[(5-Bromo-3-pyridinyl)carbonyl]-2-methyl-4-{[4-
(trifluoromethyl)phenyl]sulfonyl}piperazine
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base of the product. The product was suspended in DCM
0.5 mM of 1IN HC in ether was added and the sol vent

weRB0evAapbr ated to give the title conpound (19BCTHEP2009/059012
mz (API-ES) 442 [M+H 1H NWVR (400 MHz, DMBO-d6) 6 ppm
1.22 (d, J = 6.8 Hz, 3H), 2.61 (s, 2.66 (s,

253H), 2.77 (m 1H), 2.94 (d, J = 1H), 3.2-4.2
(5H hi dden under broad water peak) PH, J =8.0
Hz, 1H), 7.8 (d, 8| : 2 (s, 1H), 7.99
(d, J = 8.4 Hz; = , 1H), 8.65
(s, 1H). Example 4 -1 odo- 3-pyri di

nyl ) car bonyl ] - 3- rret hyI -1- | a2| nyl } sul f onyl) - 3-
met hyl benzonitri [ To a soI ution of

HBFUe438hg At.21 (nm)l)\aameddeﬁl to -goiytien af Stydrha-Gidyddip b¢dseonylic
o UUBHER e AR o0 B ORI B B ESEF L s

tresaté coiwithp DIk 60438 mhn261ohinol) omhisatiktureewag stitreddfoc oa. lerlgln at

e FaPe oL O BB i g e DA AR pubiagrazine
(meyDeqBdpgred 24 8esyibed iroDFsamptivr) 2) (BlZiB'ﬂh%, 1?25(;I mmol) Was4dded
oS ahiPuedios Fontdre Keetle T MRilis el g bgyfPen
DQMmdrﬂabB() W@h@llﬂtmd% migaghnovihe djers were sspiratertiarat the

AR NETRELEAN L PherBeih @4 el SPE Sonlfilegoraeni pyers
erg)con@émteddhﬂmtaogiea}phty)ms;um ca; Flash 25S; linear

PL?rrfl@?ﬂo%rBa/ iR WmAbI% gp?&ﬁ&?{; sp?. és?é’%‘e%%@%)e%}é?ﬂtﬂ%-

ound as a’p ow fo
1QONOIeﬂES?ceiatB[IMslel]wemel\We(tw@ﬂ%mp@mmmmdp yéllppm

d 2.69 - 2.78
uz'n%]hiéq_sec%? %yglog’zfa%rﬁ W'Toe’n o%ﬁ?gn ge?c:él? (br s, 1H.
mB. (6PI-ES) 492/494 IMH]HBr laotepe;s)lss 74 (d, J =12.2 Hz, 1
H, 4.49 (br. s., 2 H, 7.35 (dd, J = 8.1, 2.5 Hz, 1
H. 7.62 - 7.67 (br s, 2 H), 7.82 (dd, J= 8.1, 0.6 Hz,
Exantf)le 29. 96 (d, J= 8.6 Hz, 1 H), 8.36 (d, J = 2.0 Hz, 1

(25%—1-!%??%_5 Fé&l -3- fy&(/j}ny d)c 3“8; -met 31I-_4A-f{_[?-ft5i_fluoromethyl)
phenyllsulionyl}ipérakineheny| | sul fonyl }p| perazi ne To a

suspensi on of 6-chloro nicotinic acid (1.76 g, 11.2
nmmol) in DCM (50 m) at 0 C N
7 N\

F F : —
F
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 ml) and DIPEA (0.170

ml, 0.97 mmol) was added. This mixture was stirred for 40 min at ambient

»n=—0

N

—N

|
0

temperature. (3S)-3-Methyl-1-{[4-(trifluoromethyl)phenyl]sulfonyl}piperazine (may be
prepared as described in Description 2) (100 mg, 0.32 mmol) was added and stirring
continued for 3 h. The reaction mixture was partitioned between DCM and sat aq.
NaHCO; 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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was added EDC. HCl (2.93 g, 15.3 mmol ), HOBt (2.34 g,

15.3 mol ) and DI PEA 25(7.52 m, 40.8 mmol) and the
worRoawe®7stirred for 20 mn. 1-{[4- PCT/EP2009/059012

(TrifIuoronethyl)phenyl]sulfonylIpiperazine (may be

des .00 q, 0.2
e S 8oy Bl T st pushie B MRar 1,9V e 8

cdhqmmndwmmg;msmreorahbesoml rred over ni ght. The m xture
' ith DCM (20 m ), washed with water (5 8
mggiﬁkgy%ﬁgm e organic layers dried (Na2504) and
concentrated under vacuumto | eave the crude conpound.
EFI aslh 3]E?hr omat ography (silica; 60% EtOAc in pet. ether)
the title conpound as a white solid (2.20 g). mz

4-[((59)-4=558-( Bidde thiiahino)-2-methyl-3kpiridiMA ] B ONWHB -mElbgI-B) 6
d, 1H), 7.66
p'FErazwth"f%%E%"aeH“%'ﬁfnzen hde pibrostponag 35 (<) 11y

Exanpl e 52 \
3-met hyl - 4- ({(2S) - 2- et hyl - 4- [ (6- met hyl N3—pyri di nyl)ca
rbonyl]-1- piperazinyl}sul fgnyl)ben trile
hydrochloride 0 SSNN O / $ N HC _10/To sol uti on of
3-net hyl -4-{[ (25) - 2- nethyl 1- pi peraxi_nyf]sul fonyl | benz

onitrile (my be py re |as/ﬁ_s\cr| in Description
17) (75.0 ngN nmet

pyri di necar boxyl i c@d (| ﬁ—ué 0.'@22 mml ) and

DI PEA (0.070 m, 0.403\mol) inXry DW (3 nm) at room

tenperature under Ar was added HATU (112 ng, 0.295
15mmol ) and the resulting yellow solution stirred at

4- ((5@)34*-[@6@%[0% grn%tﬁﬂrs ayriamyf;@as&m]t:amew Waz‘(@@%‘lmnyl)

gave a ye : purif
3- E’@Hb’@ﬁ*(‘?—@’t”i”@n(”ﬁy We%ﬂ @é@'%@@@fﬂ%ﬁ@@plg R5¥(6@|\Vﬂg 0.14

mABH 8R4 SvdilHedSRboW r'nQ:Fbv&aQ/er{fia)l egﬂvs%séerﬂe%% |s()b}d6‘aﬁéﬂ(@ﬁ§?

FIl ash chromat ogr aphy é i ca; 12M || near
megt}"?éﬁf‘e (21\/I m mﬂ)‘@@"'[( N TNH3- 4| "ﬂm%@% aldﬁqu@M ”@d’(}'étuf%\é’as

hdaltdd i tIOFRISEAS 180 CE8E 30mih With %ﬂrri%g ”ﬁlCI\:@QnaZ}Js";‘s showed
that becane a white solid on standi ng under

'”%’%QI%F;‘?\ regctiepar 3% gpnvegsien)- ﬁh? mixjore e tregfgd Witk fprther
anNMRg(aﬂQr% M in rkdth )o. ﬁnﬂlﬁ’(m Indiedtd with sirifd) in the
m@rqygavgk@,t 1Q0 }_%qu)Gh grftgzvmcmf%‘ﬂS(aﬁplygls pq)dlcaye(ég%(("/d coqvession.
The r%a&'%ﬂ)rﬂleﬂ)re wés @%Cen?ra@@ t %e%hé‘%ud@ n%@er(aqja? d yellcﬁv éum
Wmcf( {vegsyﬂfkﬁﬁ[t(yd\ﬂéﬁﬁw giye ;5'9@ freg h%q Qfé?%@"r‘?&‘!?tgg aﬁaﬁlwless gum

(25mdg pera2| nyl }sul fonyl)-3- nethyl benzonitri le
?

ochl ori de
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

give the the title compound (17.6 mg) as a colourless solid
m/z (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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84 Ar was bubbl ed through a sol ution of
4- ({(3S)-4-[(6-io0do-3-pyridinyl)carbonyl] - 3-
worei1apd7013 pi per azi nyl | sul f ony1) - 3- et hyl benzonP@¥/EP209/059012
(may be prepared as described in Exanple 50) (50.0 ng,
0.098 mmol) in dry 1,4-dioxane (3 m) for 30 mn, then
PdC 2(dPPf) (7.17 ng, 9.80 pnol) and di et hyl zi nc (1M
in hexanes, 0.118 nl, 0.118 5nmmol) were Nidded, and the
sol ution heated at 100 C flor 30 m n.N-FHe sol uti on was
cooled to roomtenperature, then tlt\ oned between a
sat urat ed aqueous NaHCCB solution (§_m)y and DCM (25
m). The nixtwure \ plied to a phase
separator; the \ oncent rated under
vacuum to | e Purification
by MDAP and concentratioh of thX desired fractions
gave a 1lOclear film (21 ng). The fil mwas re-dissolved
(2B 1TEEFCHjldror2-nettivi- Gaiyedinyu)darbdﬁm] 2(rﬂ1M1yIn4 f4her, 0.051

eoflorc e mnpER b PR EERE Y vt 8o i Bir<BRR P

Exaegder4 )(6p atge Oyl mM)p\cmdmgrmd ibtoid micadwave wal tdndeﬁulspended

n BRI Do st 2 Flchnahah Q7 W {7 Relivas

added, and<thé n8xthiz, Wéis skﬂprredmnéﬂy {osgive8a ear 2olut®n( tThis Was heated in

th%%@ong%t?Hon %113_?_61h a/g§éw# %ﬁe ?elaftlgg mzﬁurje_ %s%ogggﬁ%ed

to(oile tie clie 8nditzrial Bs H)yell@y @[Ilm WmCB OvasmurifedHpy MDAFGto(giNe the

g s ne b ok 5 Bpiolyi @Sl qrmdy > 1 g% " ml
mM2OABKESPHE! BAH] |
QR (b P ORTRORYed oo o 485 ok P Bt ¥
2. h@ b)ﬁgf(ﬁhchh—gf?s de (s, 6 FHPAR4vas PR A |¢ﬂ3tdar-<3m(na 1 H), 3.68 -

384 ('{“(‘BH} 440[‘(‘é(Y8E16 H. Byt é?r(\ym dei b8y 1y £8.5Hz, 1 H), 7.14

(dnmgwyhzh p||) p;eg(;azy ggl(,lnsmw)onyl ) - 3- et hyl benzonl t r| I e
repared as_describ in Exanpl e 50) rTg
Rl gnd

T@n’gé@”ﬁﬁ%%d'ﬁf’h’&dyn IHE- (91553&3?1”@ trepted yith gihersg! th(O 3
reESHebA(r8RAS Iné 7esllﬁ|n?'%§loa rISds Q?Jml/v)as &itdratid WIRPERBY tenfied, to

(IMin tol uene mol ) were added and
giybedige G?mBﬁUWe@F@d“%} 331@90'@“1'9&3 s8tf-ni n. The sol ution

miaAPREEPaY £y room tenperature, then parti t| oned
bet ween a sat urated aqueous NaHCO3 sol ution m ) and

FENM?((AQOMH; DMféJ-ﬁ’B))& RAre 1@ bshiakidh 2.30HenRs, a?p*ri) e tHAa(m,

S t 0 S n e
1 i VAR, FE 006" A R P R kR S 52 -
4.9 brf ¢t 4.6~ 9 (WDAP FINGL8Z dorceritH)at. 66mbroa‘ 1tH)e7.881d,r8.5
[/ g yellow film The filmwas
Hg d) g(sbugs(ge%)ées ﬂ%’%hﬁl m) then treated with HC (1M
|n ether, 0.045 m, 0.045 mmol) and the sol vent
E’Ea%'@ at 35 C under a streamof Ar to |eave the
€ conpound as a pale brown gum that becane a pale
N yleDled;IwI Somvethyl-5d((25)-2-methyl-d-{4vitriffucaromethyl phedylisp Ifonyl}-1-

‘r@f gy igertinits AR 75 T 6T e

2.68 (s, 3 H), 2.74 (td, J = 12.4, 3.1 Hz, 1 H),
2 1(dd J=12.2, 2.7 Hz, 1 H), 311(spt J=7.0
Hz, 1 H. 3.37 (m 1 H, 3.60 (d J=12.2 Hz, 1 H),
3.75 (d, J = 1012.3 Hz, 1 H), 3.87 - 4.81 (m 2 H),
7.26 (m 1 H), 7.61 - 7.69 (m 3 H), 7.96 (d, J = 8.7
Hz, 1 H, 8.54 (d, J= 1.7 Hz, 1 H Exanple 55
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(2S)-2-nmethyl -1-[ (2- et hyl - 3-pyridi nyl ) carbonyl]-4-{[2
- met hyl - 4-

wasmwmooforzior omet hyl ) phenyl ] sul f onyl } pi per azi nePCT/EP2009/059012
hydrochloride F F To a solution of
(35)-3-nethyl-1-{[2- et hyl- 4-
(trifluoronethyl)phenyl]sulfonyll pi pegazi ne (may be
prepared as described in Description 24) (/100 ng,
0.279 mmol ) and 2-net hyl - 3- pyri di necar lic acid
(38.2 20ng, 0.279 mmol) iHoiDMF (5 m: HOBt (46.9 ny,
0. 307 mmol ), N-ethyl norpholine
and HBTU (116 py, 0.307gmol) were

reaction mxtyfe 5 red at/ roamtgnperature for 60 h.
The m xture wgsS © 7 ated u vacuum then
partitioned et weer—hat ( ) @d DCM (10 m). The

aqueous was extracted with DCMY 10 m ) and the organic

A/ ale SRR 2B B AP Gt 43 cave

(triflabtoavatiofl joh &indls uNuay [} pipedizivs Gnae te ipnephrdd SIMEEIchBENN( 1. 7

=fRgiels 2 b et 01 g ol PSR dn A B i S
in isogespavialodi2nmi o The dleehyjeehihe0. 024 m(, 911 9ginol) Weissaddas and the

- dj | in. T 5 m d i.th, 1M HCl i
oot S ey o Hbelme Gl REa2d Gkt on Vb e unger
LGM$ laoulyS8ahowed t@y beavenvbisidn (5 & dupthendletaglamineh0tas mi,

iy T B Sl W I

in Zhe/icfawave fbl) 5 h 2aftdB which. LIS amal¥sisishovdedlO24% codvetflorn.

Fu?_ﬁfgé% i_err%/!aggh% Z(%Zﬁr%h%%%m%ﬁ (@s’ ajjé'gg ,gth_ﬁé/fél \?/g;&e’rgey%zgg)nd was

helased WitHBtirring ©614019C. in $he micrddygveFo Ot K,dyividg6a. ©5H4 ,codvdBion

A br. s. .1 . 8.8 br. s. Exanpl,e 56
o e PRV i rtiod TS PSR B PR by
(6&ing - Phipenapurifdd) waviDaRtd give-thefree daseaofithetitle canpound as a
ol Iut i on %%14 6- chl or o- 3- pyri di nyl ) carbonyl] -4-{[ 4-
co?ciu]rleﬁ 91‘6']08 P4y ) phenyl ] sul fonyl | pi perazi ne (may be
mfar(APRESH 49 [Mie4]Cr i bed i n 10Exanpl e 51) (100 ng, 0.23

mol ) .and di.et hyl am .45 . L) i
TR g RN 4o oA TBE P pilbaril terlEwilERbreaD oL O 5mi) and
redhreeniratedr &havassuttingcelurledseglim tvae rittitaged eith etbier, then dried, to
re-di.ssal ved | t OAc. (10 hed with water (25
giyg e t@?icﬂ'@p?'fép1 )r?g)oa}sieb%oq?lmg)i§&v@§and concent r at ed
miznAeI-E@pdN£H]" | eave an orange solid (110 ng). Flash
chromat ography (silica; 40% EtOAc in pet. ether) gave

the title conpound 15as a solid (35 ng). nlz (API-ES)
Exdniplp!@8H 1H NVR (400 MHz, DMBO-d6) 6 ppm 1.08 (t,

+ 3-8yl menitn S diEhcats i Snyicly

pigehaziryl)saiféulyl]-3ihethylbenzonitrile hydrochloride

{
) N\

HCI

—N

/_\N
(e

=z
It
O=w—0
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20 Exanpl e 57

N, N-di met hyl -5-[ (4-{[4-(trifluoronethyl)phenyl]sulfony
waeidogioper azi nyl ) car bonyl] - 2-pyridi nam ne  P@I/EP2009/059012

sol ution of 14(6 chl oro-3- pyridi nyl ) carbonyl] - 4-{[ 4-

P R B AS mh sr ef b e e g o

3- mmﬁy)beamimtduim(taidy;beammed éMdeﬁcr%d tek Exzfmﬂé 25m®| Mg Vas1
i ate

m@8h8"&?t"\‘eé9qbeé* 'ﬁtﬁc?e?"cv%elﬁﬁﬁ'a' r sé@B?Qf%’g i WOWE‘%1 tHy)
Diethy letnenOt 287walk, 2126(mdok whe adtigd anckt thedm&NaéZﬁQéheaBdi in M@

2010/ 007 PCT/ ER2009/ 059012 centr d und vacu
MEEMAYEE FheC L7 dad BRbUIERS: e reNe B RpaEY Sy conveton.
THesrehétivm, wasOPedte Dwith furthpediethglahrere (0gzdremk Be6tmnbk, and
TR BB A b R 5 by oo
dusing 3ni¢ sun datdy an&nﬁﬂovﬁrmreaEM tim&,.ahd LBMS éhblysﬁsl&ﬁm(d:ﬂdtle

7.84 (d 7, d < e d .
adtlona sEVariop, Falherdieiht s iae & FAFmd) Yas added and
thpregtor das again Seaicdavithrainirgyrin &g miveoveaneEn UAd °Offor 16.5 h.
e 1 using the rres ondlng reactants. Table 1:
LS B e oo e P PRERRR, O api ey [ MeH 58
Tr(e’ZrB)aetRmrmikfmyé was coenmabiadlto glve the crude material as a dark brown
).car bo
oy e St SRR Bk BTRAT o dive bryiepase phtbe e somagune
as a pale brown gum (26 mg).
m/z (API-ES) 470 [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
give the title compound (24 mg) as a pale brown solid.
m/z (API-ES) 470 [M+H]"

Example 34

4-{6-Methyl-5-[((2S)-2-methyl-4-{[4-(trifluoromethyl)phenyl]sulfonyl}-1-

piperazinyl)carbonyl]-2-pyridinyl}morpholine hydrochloride

(O
./
N

7 N\

HCI

n—0

N

F F

>L<: :>— —N
F
(2S)-1-[(6-Chloro-2-methyl-3-pyridinyl)carbonyl]-2-methyl-4-{[4-

(trifluoromethyl)phenyl]sulfonyl}piperazine (may be prepared as described in

O

Example 24) (67 mg, 0.15 mmol) was weighed into a microwave vial, and dissolved

in isopropanol (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

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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co%\A/'grsion. The reaction mixture was concentrated to give the crude material as a
colourless gum (87 mg). This was purified by MDAP to give the free base of the title
compound as a colourless gum (44 mg).

m/z (API-ES) 513 [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
give the title compound (40 mg) as a colourless solid.

m/z (API-ES) 513 [M+H]"

Example 35
3-Methyl-4-[((3S)-3-methyl-4-{[2-methyl-6-(4-morpholinyl)-3-pyridinyl]Jcarbonyl}-

1-piperazinyl)sulfonyl]benzonitrile hydrochloride

HCI

—N N
8~ %

4-({(35)-4-[(6-Chloro-2-methyl-3-pyridinyl)carbonyl]-3-methyl-1-piperazinyl}sulfonyl)-

=z
|
—n=0

3-methylbenzonitrile (may be prepared as described in Example 25) (55 mg, 0.13
mmol) was weighed into a microwave vial, and suspended in isopropanol (1.3 ml).
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
pale yellow gum (78mg). This was purified by MDAP to give the free base of the title
compound as a colourless gum (31 mg).

m/z (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
the title compound (26 mg) as a colourless solid.

m/z (API-ES) 484 [M+H]"

Example 36

N-Ethyl-6-methyl-5-[((2S)-2-methyl-4-{[4-(trifluoromethyl)phenyl]sulfonyl}-1-

piperazinyl)carbonyl]-2-pyridinamine hydrochloride
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(2S)-1-[(6-Chloro-2-methyl-3-pyridinyl)carbonyl]-2-methyl-4-{[4-
(trifluoromethyl)phenyl]sulfonyl}piperazine (may be prepared as described in
Example 24) (67 mg, 0.15 mmol) was weighed into a microwave vial, and dissolved
in isopropanol (0.7 ml). Ethylamine, 2.0M in methanol (1.5 ml, 3.0 mmol) was added,
and the clear solution was heated in the microwave to 120 °C for 6h with stirring.
LCMS analysis showed <20 % conversion. The mixture was treated with further
ethylamine, 2.0M in methanol (0.75 ml, 1.50 mmol) and returned to the microwave for
18h at 120 °C with stirring. LCMS analysis showed ~50% conversion. The reaction
mixture was treated with further ethylamine, 2.0M in methanol (1.5 ml, 3.0 mmol),
and again heated in the microwave for 18h at 120 °C with stirring. LCMS now
showed adequate conversion, >65%. The reaction mixture was concentrated to give
the crude material as a yellow gum (76 mg). This was purified by MDAP to give the
free base of the title compound as a pale yellow gum (34 mg).
m/z (API-ES) 471 [M+H]"
'H NMR (400MHz, DMSO-dg) § ppm 1.10 (t, J=7 Hz, 3 H), 1.15—1.28 (m, 3 H), 2.10
(s, 3H),228-2.38(m,1H),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 (vbr,1H),6.22 (d,
J=8.5Hz, 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),
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 pale yellow gum was triturated with ether, then dried,

to give the title compound (25 mq) as a pale yellow solid.
m/z (API-ES) 471 [M+H]"

Example 37

N,6-Dimethyl-5-[((2S)-2-methyl-4-{[4-(trifluoromethyl)phenyl]sulfonyl}-1-

piperazinyl)carbonyl]-2-pyridinamine hydrochloride
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N
HCI /) \

F F

KOO
F O
(2S)-1-[(6-chloro-2-methyl-3-pyridinyl)carbonyl]-2-methyl-4-{[4-

(trifluoromethyl)phenyl]sulfonyl}piperazine (may be prepared as described in

—un=0

O

Example 24) (66 mg, 0.14 mmol) was weighed into a microwave vial, and treated
with methylamine, 2molar in THF (1.5 ml, 3.00 mmol). The clear solution was heated
in the microwave to 120 °C for 24h with stirring.

LCMS analysis showed only ~16 % 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 140 °C with stirring. LCMS analysis showed ~23% conversion. The reaction
mixture was concentrated under a stream of argon. The crude residue was dissolved
in methanol (0.5 ml). This solution was treated with further methylamine, 2molar in
THF (1.5 ml, 3.00 mmol) and returned to the microwave for 24h at 150 °C with
stirring. LCMS analysis now showed complete conversion to product. The reaction
mixture was concentrated to give the crude material as a yellow gum (77 mg).

This was purified by MDAP (High pH system) to give the free base of the title
compound as a colourless gum (49 mg).

m/z (API-ES) 457 [M+H]"

1H NMR (400MHz, DMSO-dg) 6 ppm 1.17 — 1.25 (m, 3 H), 2.12 (s, 3 H), 2.28 - 2.37
(m, 1 H), 2.47 — 2.53 (m, 1 H, obscured by DMSO), 2.74 (d, J=4.5 Hz, 3H) 3.08 —
3.45(m, 1 H), 3.45-3.55(m, 1 H), 3.56 - 3.75 (m, 1 H), 3.9-4.3 (vbr,1H),4.5-
4.9 (vbr,1H),6.22 (d, J=8.5 Hz, 1 H), 6.62 — 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
give the title compound (49 mg) as a colourless solid.

m/z (API-ES) 457 [M+H]"

Example 38

3-Methyl-4-[((3S)-3-methyl-4-{[2-methyl-6-(methylamino)-3-pyridinyl]carbonyl}-

1-piperazinyl)sulfonyl]benzonitrile
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4-({(35)-4-[(6-Chloro-2-methyl-3-pyridinyl)carbonyl]-3-methyl-1-piperazinyl}sulfonyl)-

—=—n=0

3-methylbenzonitrile (may be prepared as described in Example 25) (62 mg, 0.14
mmol) was weighed into a microwave vial with stirrer and treated with methylamine,
2molar in THF (1.5 ml, 3.00 mmol). The vial was heated in the microwave to 140 °C
for 12h with stirring. LCMS analysis showed only ~13 % conversion. The reaction
mixture was treated with further methylamine, 2 molar in THF (0.75 ml, 1.50 mmol)
and heated to 150 °C in the microwave for 24h., then left to stand three days at
ambient temperature. LCMS analysis showed ~52 % conversion. The reaction
mixture was concentrated under argon flow to decrease the total volume by about
0.75ml. It was treated with further methylamine, 2molar in THF (0.75 ml, 1.50 mmol).
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
(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 colourless
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
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),
2.61-2.73(m, 4 H), 2.86 —2.93 (m, 1 H), 2.91 (d, J=5 Hz, 3H), 3.17 — 3.34 (m, 1 H),
3.51-3.62(m, 1H),3.63-3.75(m, 1 H),3.9-4.4 (vbr,1H),4.68 —4.75 (m, N-H),
49-52(vbr,1H),6.21(d, J=85Hz,1H),7.20(d, J=8.5Hz, 1 H), 7.62 - 7.66 (m,
2H),7.96 (d, J=8 Hz, 1 H).

Example 39
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(2S)-1-{[6-(1-Azetidinyl)-2-methyl-3-pyridinyl]carbonyl}-2-methyl-4-{[4-
(trifluoromethyl)phenyl]sulfonyl}piperazine hydrochloride

o

N

7N\

HCI

F F

FoHQ

- Y
(2S)-1-[(6-Chloro-2-methyl-3-pyridinyl)carbonyl]-2-methyl-4-{[4-

(trifluoromethyl)phenyl]sulfonyl}piperazine (may be prepared as described in

—un=0

O

Example 24) (66 mg, 0.14 mmol) was transferred into a microwave vial as a solution
in isopropanol (1.4 ml). Azetidine (0.163 ml, 2.42 mmol) was added and the clear
solution 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 (~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) § 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
H), 4.04 (t, J=7 Hz, 4 H), 4.2-5.2 (v br, 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 dissolved in THF (0.5ml) and treated with 4M HCI 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.

m/z (API-ES) 483 [M+H]"

Example 40
4-[((3S)-4-{[6-(1-Azetidinyl)-2-methyl-3-pyridinyl]carbonyl}-3-methyl-1-

piperazinyl)sulfonyl]-3-methylbenzonitrile hydrochloride

T

N

)\

HCI

—N

N
SN %

—=—Wn=0
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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 (v br, 1 H), 6.07 (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=8.5Hz, 1 H).

The material was dissolved 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 the title compound (29 mg) as a colourless solid.

m/z (API-ES) 454 [M+H]"

Example 41
N,N-Dimethyl-5-[((2S)-2-methyl-4-{[4-(trifluoromethyl)phenyl]sulfonyl}-1-

piperazinyl)carbonyl]-2-pyridinamine hydrochloride

\
N—
HCI /N \

F F
FOHQ

F O
(2S)-1-[(6-Chloro-3-pyridinyl)carbonyl]-2-methyl-4-{[4-

(trifluoromethyl)phenyl]sulfonyl}piperazine (may be prepared as described in

—un=0

O

Example 26) (67 mg, 0.15 mmol) was weighed into a microwave vial, suspended in
isopropanol (0.75 ml) 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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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
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
4-{5-[((2S)-2-Methyl-4-{[4-(trifluoromethyl)phenyl]sulfonyl}-1-
piperazinyl)carbonyl]-2-pyridinyl}morpholine hydrochloride

()

N
N
HCl VAR
F F ﬁ —\ —
>L<: :}—S—N N
F l;l \—< o}

(2S)-1-[(6-Chloro-3-pyridinyl)carbonyl]-2-methyl-4-{[4-
(trifluoromethyl)phenyl]sulfonyl}piperazine (may be prepared as described in
Example 26) (67 mg, 0.15 mmol) was weighed into a microwave vial, suspended in
isopropanol (1.5 ml) and treated with morpholine (0.261 ml, 2.99 mmol). 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
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 ethereal 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.

m/z (API-ES) 499 [M+H]"

Example 43

N-Ethyl-5-[((2S)-2-methyl-4-{[4-(trifluoromethyl)phenyl]sulfonyl}-1-
piperazinyl)carbonyl]-2-pyridinamine hydrochloride

76



10

15

20

25

64 (2S)-2-methyl-1-[(2-nethyl -
3-pyridinyl)carbonyl]-4-({4-
w100V 00F onet hyl ) oxy] phenyl | s ul fonyl ) pi per azPCIEEPF09059012

FO 0 444 .11/ SN

N\

NH

)\

HCI

F F
FOH

F O
(2S)-1-[(6-Chloro-3-pyridinyl)carbonyl]-2-methyl-4-{[4-

(trifluoromethyl)phenyl]sulfonyl}piperazine (may be prepared as described in

—un=0

O

Example 26) (67 mg, 0.15 mmol) was weighed into a microwave vial, and treated
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
yellow gum (76mg). This was purified by MDAP to give the free base of the title
compound as a colourless gum (59 mg).

m/z (API-ES) 457 [M+H]"

'H NMR (400MHz, DMSO-ds) § ppm 1.11 (t, J=7.5 Hz, 3 H), 1.24 (d, J=6.5 Hz, 3 H),
2.38 (td, 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), 3.89 — 3.99 (m, 1 H), 4.36 — 4.50 (m, 1 H), 6.40 (d, J=8 Hz, 1 H), 6.96
(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.

m/z (API-ES) 457 [M+H]"

'H NMR (400MHz, DMSO-d¢) § ppm 1.19 (t, J=7.5 Hz, 3 H), 1.27 (d, J=6.5 Hz, 3 H),
2.37 -247 (m,, 1 H), 2.56 (dd, J= 12, 3.5 Hz, 1 H), 3.20 — 3.80 (m, obscured by
water, 5 H), 3.75-4.0 (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-
H).

Example 44

Methyl-5-[((2S)-2-methyl-4-{[4-(trifluoromethyl)phenyl]sulfonyl}-1-
piperazinyl)carbonyl]-2-pyridinamine hydrochloride
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285)-1-[(6-Chloro-3-pyridinyl)carbonyl]-2-methyl-4-{[4-

(trifluoromethyl)phenyl]sulfonyl}piperazine (may be prepared as described in

—un=0

O

Example 26) (67 mg, 0.15 mmol) was weighed into a microwave vial, and treated
with methylamine, 2molar in 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
the crude material as a yellow gum (73mg). This was purified by MDAP (High pH
system) to give the free base of the title 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 (td,
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 (td, J=13, 3
Hz, 1 H), 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,
1H),7.80-7.89 (m, 4 H), 810 (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 triturated with ether, then dried, to
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-pyridinyl]carbonyl}-2-methyl-4-{[4-
(trifluoromethyl)phenyl]sulfonyl}piperazine hydrochloride

T

N

)\

HCI

—N

Y

—=—Wn=0
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(28)-1-[(6-Chloro-3-pyridinyl)carbonyl]-2-methyl-4-{[4-
(trifluoromethyl)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
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) to give the free base of the title compound as a colourless gum (65 mg).

m/z (API-ES) 469 [M+H]"

'H NMR (400 MHz, CHLOROFORM-d) § ppm 1.42 (d, J=6.5 Hz, 3 H), 2.33 (td, J=12,
3 Hz, 1 H),2.39-250(m, 3 H),3.38 (td, J=12.5, 3 Hz, 1 H), 3.55 - 3.62 (m, 1 H),
3.73-3.80 (m, 1 H), 4.08 (t, J=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).

The material was dissolved 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,
3 Hz, 1H),248-2.64 (m, 3 H), 3.38-3.50 (m, 1 H), 3.57 — 3.67 (m, 1 H), 3.68 —
3.87 (m, 5H), 3.92 - 4.06 (br, 1 H), 4.4-4.6 (obscured by H,O, 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
N,N,4-Trimethyl-5-[((2S)-2-methyl-4-{[4-(trifluoromethyl)phenyl]sulfonyl}-1-

piperazinyl)carbonyl]-2-pyridinamine hydrochloride

\
N
HCl I

F F
: A
(2S)-1-[(6-Fluoro-4-methyl-3-pyridinyl)carbonyl]-2-methyl-4-{[4-

(trifluoromethyl)phenyl]sulfonyl}piperazine (may be prepared as described in

—n=0

Example 27) (62 mg, 0.14 mmol) was weighed into a microwave vial, and dissolved
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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 HCI (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.

m/z (API-ES) 471 [M+H]"

Example 47
4-{4-Methyl-5-[((2S)-2-methyl-4-{[4-(trifluoromethyl)phenyl]sulfonyl}-1-
piperazinyl)carbonyl]-2-pyridinyl}morpholine hydrochloride

(D

HCI

Nn—=—0

O

FF
F: ( )

(2S)-1-[(6-fluoro-4-methyl-3-pyridinyl)carbonyl]-2-methyl-4-{[4-

(trifluoromethyl)phenyl]sulfonyl}piperazine (may be prepared as described in

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

mixture 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

mgq).

m/z (API-ES) 513 [M+H]"

1H NMR (400 MHz, CHLOROFORM-d) & 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, 1 H),3.70-3.88 (m,5H),4.0-4.50 (vbr,1H),48—-5.1(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-[((2S)-2-methyl-4-{[4-(trifluoromethyl)phenyl]sulfonyl}-1-

piperazinyl)carbonyl]-2-pyridinamine hydrochloride

HCI

\
NH
7\

N 1/

a Vsl

F o) \—< o
(2S)-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.

LCMS 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) to 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 (v br, 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 HCI 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]"

'"HNMR (400 MHz, CHLOROFORM-d) § ppm 1.18-1.32 (m, 3 H), 2.16 (s, 3 H), 2.38
—250 (m,1H), 253 -265(m, 1H), 2.93 (s, 3H), 3.10 — 3.75 (m, obscured by
water, 3H),4.3-4.5(vbr,1H),47-5.0(vbr,1H), 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 — 9.2 (v br, N-H).
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Example 49
(2S)-2-methyl-1-[(6-methyl-3-pyridinyl)carbonyl]-4-{[2-methyl-4-
(trifluoromethyl)phenyl]sulfonyl}piperazine hydrochloride

T /~—\ 2P
F SN N
F o\—Q—
N

(2S)-4-{[2-bromo-4-(trifluoromethyl)phenyl]sulfonyl}-2-methyl-1-[(6-methyl-3-
pyridinyl)carbonyl]piperazine (may be prepared as described in Description 31) (216
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
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 MeOH and filtered
through a 5g SCX column. LCMS showed still some triphenylphosphine oxide and
another small impurity so the product was dissolved in EtOAc (40 ml) and extracted
with HCI 2N (40 ml). 2 N NaOH was added to the aqueous layer until pH12 and
product extracted 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
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).

m/z (API-ES) 442 [M+H]"

1H NMR (400 MHz, DMSO-ds) 6 ppm 1.22 (d, J = 6.8 Hz, 3H), 2.61 (s, 3H), 2.66 (s,
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

4-({(3S)-4-[(6-iodo-3-pyridinyl)carbonyl]-3-methyl-1-piperazinyl}sulfonyl)-3-

methylbenzonitrile
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—N N

=z
l
O=w=0

7 N\
|

To a solution of 3-methyl-4-{[(3S)-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 6-chloronicotinic acid, according to the
literature procedure: G. R. Newkome, C. N. Moorfield and B. Sabbaghian, J. Org.
Chem., 1986, 51, 953-954.) (248 mg, 0.997 mmol), HOBT (175 mg, 1.14 mmol) and
EtzN (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
gum (743 mg). Flash chromatography (silica; Flash 25S; 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) & ppm 1.37 (d, J = 6.8 Hz, 3 H), 2.68 (s, 3 H),
269-2.78 (m,1H),2.87-2.96 (m,1H),3.37 (br.s., 1 H), 3.61 (d, J=12.4 Hz, 1 H),
3.74 (d, J=12.2 Hz, 1 H), 4.49 (br. s., 2 H), 7.35(dd, J= 8.1, 2.5 Hz, 1 H), 7.62 -
7.67 (brs, 2 H),7.82 (dd, J=8.1,0.6 Hz, 1 H), 7.96 (d, J=8.6 Hz, 1 H), 8.36 (d, J =
2.0Hz, 1 H)

Example 51
1-[(6-chloro-3-pyridinyl)carbonyl]-4-{[4-
(trifluoromethyl)phenyl]sulfonyl}piperazine

Cl
To a suspension of 6-chloro nicotinic acid (1.76 g, 11.2 mmol) in DCM (50 ml) at 0 °C
was added EDC.HCI (2.93 g, 15.3 mmol), HOBt (2.34 g, 15.3 mmol) and DIPEA
(7.52 ml, 40.8 mmol) and the mixture stirred for 20 min. 1-{[4-
(Trifluoromethyl)phenyl]sulfonyl}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,SO,) and
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concentrated under vacuum to 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) & ppm 3.10 (br s, 4H), 3.77 (br s), 7.39 (d, 1H), 7.66 (d,
1H), 7.85 (d, 2H), 7.89 (d, 2H), 8.38 (s, 1H).

Example 52
3-methyl-4-({(2S)-2-methyl-4-[(6-methyl-3-pyridinyl)carbonyl]-1-

piperazinyl}sulfonyl)benzonitrile hydrochloride

o)
_ mn /—\ ,°
N= S—N N
AR
72\
N
HCI —

To a solution of 3-methyl-4-{[(2S)-2-methyl-1-piperazinyl]sulfonyl}benzonitrile (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
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,
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=7.9 Hz, 1
H), 7.60 - 7.66 (m, 3 H), 8.08 (d, J=8.6 Hz, 1 H), 8.52 (d, J= 1.8 Hz, 1 H)

Example 53
4-({(3S)-4-[(6-ethyl-3-pyridinyl)carbonyl]-3-methyl-1-piperazinyl}sulfonyl)-3-

methylbenzonitrile hydrochloride

0
_ mn /—\ 0
N=— ﬁ—N N
o
2\
/ N
HCI —
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to 71: The conpounds of Table 2 were prepared in a
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u5| ng the correspondl ng reactants. 5Table 2: Exanp

AP RRPRDIREh Faohey ol %P\sﬂw%fawow'h&
méthyli-f-piperaamgfduiony hemydth@bdrizonitrild (rpapkes padpaesd as described in
Example 50) (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 (td, 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, J=12.3 Hz, 1 H), 3.74 (d, J= 11.8 Hz, 1 H),
3.81-4.80(m,2H),7.26 (m, 1H),7.61-7.66 (m,2H),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-[((3S)-3-methyl-4-{[6-(1-methylethyl)-3-pyridinyl]carbonyl}-1-

piperazinyl)sulfonyl]benzonitrile hydrochloride
n /—\ ,°
ﬁ—N N
0 L§
7 N\

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 50) (50.0 mg, 0.098 mmol) in dry 1,4-dioxane (3 ml) for 30 min, then
PdCl,(dppf) (7.17 mg, 9.80 ymol) 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 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
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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 HCI (1M in
ether, 0.045 ml, 0.045 mmol) and the solvent removed at 35 °C under a stream of Ar
to leave the title compound as a pale brown gum, that became a pale yellow powder
on trituration with ether (27.9 mg).

m/z (API-ES) 427 [M+H]"

'H NMR (400 MHz, CHLOROFORM-d) & ppm 1.31 (d, J = 6.9 Hz, 6 H), 1.38 (d, J =
6.7 Hz, 3 H), 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,
1 H), 3.11 (spt, J=7.0 Hz, 1 H), 3.37 (m, 1 H), 3.60 (d, J=12.2 Hz, 1 H), 3.75(d, J =
12.3 Hz, 1 H), 3.87 -4.81 (m, 2 H), 7.26 (m, 1 H), 7.61-7.69 (m, 3 H), 7.96 (d, J =
8.7Hz, 1 H), 8.54 (d, J=1.7 Hz, 1 H)

Example 55
(2S)-2-methyl-1-[(2-methyl-3-pyridinyl)carbonyl]-4-{[2-methyl-4-
(trifluoromethyl)phenyl]sulfonyl}piperazine hydrochloride

O
i n /—\
F IS—N N

|
F & \_<
7 N\
HCI —

To a solution of (3S)-3-methyl-1-{[2-methyl-4-
(trifluoromethyl)phenyl]sulfonyl}piperazine (may be prepared as described in
Description 24) (100 mg, 0.279 mmol) and 2-methyl-3-pyridinecarboxylic acid (38.2
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 mg, 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 ml) and the organic layer separated by
hydrophobic frit. The organic layers were concentrated under vacuum to leave a
yellow 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 1M HCI in ether (0.2 ml). The solvent was removed at 40 °C under a flow
of Ar to leave the title compound as a white solid (101 mg).

m/z (API-ES) 442 [M+H]"

'H NMR (400 MHz, METHANOL-d,) 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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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. s., 1 H), 8.06
(d, J=6.7 Hz, 1 H), 8.49 (br. s., 1 H), 8.80 (br. s., 1 H).

Example 56
N,N-diethyl-5-[(4-{[4-(trifluoromethyl)phenyl]sulfonyl}-1-piperazinyl)carbonyl]-2-

F (|3| — 0
F S—N N
Ao ®
7 N\

"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,SO,) 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-ds) 8 ppm 1.08 (t, 6H), 3.04 (br s, 4H), 3.51 (m, 4H), 3.59
(br s, 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)carbonyl]-

F (|3| — 0
F > < >_S_N N

I
O

2-pyridinamine

A solution of 1-[(6-chloro-3-pyridinyl)carbonyl]-4-{[4-
(trifluoromethyl)phenyl]sulfonyl}piperazine (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,SO,) and
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concentrated under vacuum to leave the crude product. Flash chromatography

(silica; 50% EtOAc in pet. ether) gave the title 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,
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.

Table 1:

Example | Name Structure m/z (API-

no. ES) [M+H]"

58 (2R)-2-methyl-1-[(2-methyl- (I? 7\ O 444
3-pyridinyl)carbonyl]-4-({4- F CO@S—N N
[(trifluoromethyl)oxy]phenyl}s | ° g __/
ulfonyl)piperazine /4 \N

59 (2S)-2-methyl-1-[(6-methyl- F.C 442
3-pyridinyl)carbonyl]-4-{[2- o — O
methyl-5- g—N N4<
(trifluoromethyl)phenyl]sulfon (I)I \ / \
[}piperazine
ylpip ANV

60 (28)-2-methyl-1-[(2-methyl- F.C 442
3-pyridinyl)carbonyl]-4-{[2- o O
methyl-5- g—N N‘<
(trifluoromethyl)phenyl]sulfon (I)I \ / /
[}piperazine A\
yltpip \N 7 N\

61 1-[(6-methyl-3- F.C 428
pyridinyl)carbonyl]-4-{[2- o — O
methyl-5- g—N N4<
(trifluoromethyl)phenyl]sulfon n \__/
yl}piperazine O 74 \\N
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62 1-[(2-methyl-3-
pyridinyl)carbonyl]-4-{[2-

methyl-5-

yl}piperazine

(trifluoromethyl)phenyl]sulfon

F.C

w

428

63 3-methyl-4-({(3R)-3-methyl-
4-[(6-methyl-3-

pyridinyl)carbonyl]-1-

rile

piperazinyl}sulfonyl)benzonit

399

64 (2S)-2-methyl-1-[(2-methyl-

3-pyridinyl)carbonyl]-4-({4-

ulfonyl)piperazine

[(trifluoromethyl)oxy]phenyl}s

444

65 (2R)-2-methyl-1-[(2-methyl-

3-pyridinyl)carbonyl]-4-({4-

ulfonyl)piperazine

[(trifluoromethyl)oxy]phenyl}s

444

66 5-[(4-{[4-

pyridinamine

(trifluoromethyl)phenyl]sulfon
yl}-1-piperazinyl)carbonyl]-2-

415

67 4-({(3S)-4-[(2,6-dimethyl-3-

1-piperazinyl}sulfonyl)-3-
methylbenzonitrile

pyridinyl)carbonyl]-3-methyl-

413

68 4-({(3S)-4-[(4,6-dimethyl-3-

1-piperazinyl}sulfonyl)-3-
methylbenzonitrile

pyridinyl)carbonyl]-3-methyl-

413

&9
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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.

Table 2:
Example | Name Structure m/z
no. (API-
ES)
[M+H]"
69 1-{[6-(1-pyrrolidinyl)-3- F (I? 7\ 0 469
pyridinyl]carbonyl}-4-{[4- F S—N N
(trifluoromethyl)phenyl]sulfon | ¢ g __/
yl}piperazine / \N
O
70 N-(tetrahydro-2H-pyran-4- F (I? /\ 0 499
yh)-5-[(4-{[4- F S—N N
(trifluoromethyl)phenyljsulfon | ¢ g _/
yl}-1-piperazinyl)carbonyl]-2- / \N
pyridinamine —
NH
O
71 4-[((38)—4-{[(5- (I? 7\ 0 428
(dimethylamino)-3- N= S—N N
pyridinyl]carbonyl}-3-methyl- g
1-piperazinyl)sulfonyl]-3- 4 \N
methylbenzonitrile —
N_
/
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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- 385

O=un=0

methyl-3-pyridinyl)carbonyl]- NC@ —N N
1- |\ <
piperazinyl}sulfonyl)benzonit

rile

o)
7 N\

73 1-({4- 412
[(difluoromethyl)oxylphenyl}s N N
ulfonyl)-4-[(6-methyl-3- F 4
pyridinyl)carbonyl]piperazine |:4< —

OO i —N N .

n=0

@)

Example 74
1-[(6-methyl-3-pyridinyl)carbonyl]-4-{[2-methyl-4-
(trifluoromethyl)phenyl]sulfonyl}piperazine

0

LN
F.C TN/

O 72\

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-pyridinyl]carbonyl}-2-methyl-4-{[4-
(trifluoromethyl)phenyl]sulfonyl}piperazine
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The conpounds of Table 3 were prepared in a simlar
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correspondi ng reactants. 5Table 3. Exanple no. Nane

Structure mz (API-ES) [MH 72

4- ({(3S)-3-nethyl -4-[(6- nethyl-3-pyridi gyl ) carbony1] -

1- piperazinyllsul fonyl)benzonit rile N 0 385 NC

11/ SN I\ N
7 N

F F
- Y
(2S)-1-[(6-Fluoro-4-methyl-3-pyridinyl)carbonyl]-2-methyl-4-{[4-

(trifluoromethyl)phenyl]sulfonyl}piperazine (may be prepared as described in

—un=0

O

Example 27) (67 mg, 0.15 mmol) was weighed into a microwave vial and dissolved 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 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
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),
224 —-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),
3.70 —-3.83 (m, 1 H), 4.04 (t, =7.5Hz,4H),4.0-4.5(vbr, 1H), 46-5.1 (vbr,1H),
6.05 (s, 1 H),7.77 - 7.90 (m, 5 H).

Example 76
4-({(3S)-4-[(6-cyclopropyl-3-pyridinyl)carbonyl]-3-methyl-1-

piperazinyl}sulfonyl)-3-methylbenzonitrile

7/ \
N= IS—N

0
N
A

Argon was bubbled through a solution of 4-({(3S)-4-[(6-iodo-3-pyridinyl)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)
and cyclopropylboronic acid (25.2 mg, 0.294 mmol) in toluene (3 mL) and water (200
M) for 30 min. Tricyclohexylphosphine (2.75 mg, 9.80 pmol) and palladium(ll) acetate

(1.100 mg, 4.90 ymol) were added and the resulting pale yellow solution heated at
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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-({(3S)-4-[(6-iodo-3-pyridinyl)carbonyl]-3-methyl-
1-piperazinyl}sulfonyl)-3-methylbenzonitrile (28.2 mg) starting material.

m/z (API-ES) 425 [M+H]"

'H NMR (400 MHz, CHLOROFORM-d) § 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 = 12.0, 3.2
Hz, 1H), 3.35 (m, 1H), 3.58 (m, 1H), 3.73 (m, 1H), 4.12 (brm, 1H), 4.53 (brm, 1H),
7.19 (d, J = 8.4 Hz, 1H), 7.56 (dd, J = 8.4, 2.4 Hz, 1H), 7.60-7.67 (m, 2H), 7.95 (d, J =
8.4 Hz, 1H), 8.42 (d, J = 2.4 Hz, 1H)

Equipment:

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:

Hardware

Waters 2525 Binary Gradient Module
Waters 515 Makeup Pump

Waters Pump Control Module

Waters 2767 Inject Collect

Waters Column Fluidics Manager
Waters 2996 Photodiode Array Detector
Waters ZQ Mass Spectrometer

Gilson 202 fraction collector

Gilson Aspec waste collector

Software

Waters MassLynx version 4 SP2

Column
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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
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Sum.

Solvents

A : Aqueous solvent = Water + 0.1% Formic Acid

B : Organic solvent = Acetonitrile + 0.1% Formic Acid
Make up solvent = Methanol : Water 80:20

Needle rinse solvent = Methanol

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.

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

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

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:

Hardware

Waters Acquity Binary Solvent Manager
Waters Acquity Sample Manager
Waters Acquity PDA

Waters ZQ Mass Spectrometer

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
w@orneepahdi ng reactants. mz (APl -ES) 428 [ MMT/EB2009/059012

Exanpl e 75

S)-1-{[6-(1-Azetidinyl)-4-nethyl-3-pyridinyl]carbony

i‘ﬁ@@m hyl - 4- {[ 4-
Weters Massiiyareedsidn)4henyl | sul f onyl } pi per azi ne

(2S)-1-[ (6-Fl uoro-4-nmethyl-3-pyridinyl)carbonyl] - 2-net

hyl -4-{[4- (trifluoronethyl)phenyl]sulfonyll pi perazi ne
Colomn be prepared as described in Exanple 27) (67 ng,

0.1 1), [ d.i ] Vi al. :
iy BBl B Bl S a P e R RS v oo
2.Minm x356HmMNle)statsagdshade padicleherets Xtauwm. was heated in
the mcrowave to 120 C for 12 h with stirring. The

reaction mxture was concentrated to give the crude
selaémtsi al as a col ourless gum (-187 ng). This was

rified MDAP to give the title conpound as a pale
A B Gahesr Nt TR SMGATS et sabl ved 1n MeOR
Bti\gttg%l’nid/ﬁﬁve?iﬂd@@e}oaﬂmet#m%h%%ghﬁ:Aé%ﬁtf concentrat ed
under a of argon then dried in vacuo to give

W?ﬂ‘é“%%‘ﬁé'&%@h@’@?% colourless solid. nlz
SttaNgIWESH = #Bated MFH] 1H NVR (400 MHz, CHLORCOFORM-d) 6

ppm1.32 - 1.45 (m 3 H), 2.16 (s, 3 H, 2.24 - 2.35

(m 1 H, 2.36 - 253 (m 3 H, 3.26 - 3.41 (m 1 H,
Méthed - 3.67 (m 1 H), 153.70 - 3.83 (m 1 H), 4.04 (t,

J=7.5 Hz, 4 . 4.0 - 45 (vbr, 1 H, 4.6 -5.1 (v br,
The %”,er'%.”t?éhctdls_gsef%ﬁf,a Zippte upligs. (5 H). Exanpl e 76

4- ({(3S)-4-[(6-cycl opropyl - 3-pyridi nyl)carbonyl] - 3-nmet

hyl - 1- 20pi perazi nyl } sulfopyl}-3-qet hyl benzonitrile 0

S-NN1 I\( 0\ Argon hAEnes BB eéBthrough a sol ution of

4- ({(35)-4-[(6-io0do-3{pyrpdi nyl )xcar bony1] - 3-

met hy1l- 1- pi perazi nyl | sul f ony1)I- 2- qet hyl benzonitril e

(50.0 ng, 0.098 nmol) | (né#y! be |pregared as described in

Exanpl e 50), potassi ufrphosph [?7(72. 8 ny, 0.343 mol)

25 and cycl opr opyl bor pni ¢ _aci 2.2 ng, 0.294 mol)

in toluene (3 nL) and|wat®e® (20087gl) for 30 mn.

Tri cycl ohexyl phosphi ne—2,75 U3 9. 80 pnol ) and

pal | adiun(l1) acetate (1.‘21%0 ng, 4. 90 pnol) were added

and the resulting pale yellow solution heated at 100 C

for, 2 h. L had not changed from1 mn, at 45 C. The
T@O?Qﬁv?%et%%%so%ﬁ%‘%raéﬁapi'gﬁ'@@ntrat ed under vacuumto
THeciajeetian yahiree foe ltheoge o intbthdelis iof3 alat i on by NMDAP
The column temperature is 40 °C

The UV detection range is from 220 to 330 nm

D

Biotage SP4®

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)
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and concentration of the desired fractions gave the

title conpound (1.0 ng) as a clear film and a batch
W@Ro1weewver ed PCT/EP2009/059012

4 ({(38) 4-[(6-iodo- 3- pyri di nyl ) car bony1] - 3- net hyl -

p Z|nIIsquon Ibenz nitri.
P R it oo o0 UTRe] Yesing et il = Py e i
m§té08 WMdr , eaSh JepERd dl)qu@oﬁpphése()fﬁroﬂn @ﬁlo(wmateél—&olvehts’%@mder
%d J=7.2 Hz, 3H, 2.06 (m 1H), 2.68 (s, 3H), 2.71
geYY. 3 = 12.0, 3.2 Hz, 1H), 2.89 (dd, J = 12.0, 3.2
I—Iz, 1H), 3.35 (m 1H), 3.58 (m 1H), 3.73 (m 1H),
12..(br 453 (brm M), 107.19 (d, J = 8.4 Hz,
?St xCation Exchange carlildge o 1H), 7.60-7.67 (m
7.95 (d, J = 8.4 Hz, 1H), 8.42 (d, J:24Hz

t; 15 VR di t
Wﬁé”@dﬂ?f&@ BT it o BB me B Gt By 0T ol NEHPF e @1 the
compdiuad tpdficatioh h&o@dsev eypicatyoam BOLWIE iFGX6atdadriddyy was used.

PR BuP G o e oesa A Yo A< oty Biag EbreBysIfonic

aditbfuectonab@buli nary G adi ent Modul e Waters 515 Makeup
Punp Waters Punp Control Mdule Waters 2767 |nject
Col | ect 25Waters Col um Fl ui di cs Manager Waters 2996
ISBHLOII’EO&@XJQ Ghernayalwzector Wat ers ZQ Mass Spectroneter
t| on collector Glson Aspec waste

53l 390480211
%Sc?l % Wep- vaare Waters MassLynx version 4 5P2
FuGetionah Grdupe Peagdyisuifsnicaeid are Waters Atlantis, the

di nensj ons of which are 19nmm x 100nm (smal |l scal e) and
Cﬁ%ﬁ;{i‘)’tﬁ ﬁ‘?% (large scale). The stationary phase

Cqumitérilom:ePrefone is 511. m 5Solvents A : Aqueous sol vent
= Water + 0.1% Formc Acid B: Organic solvent =
Acetonitrile + 0.1% Form c Acid Make up sol vent =

Phdriiagpldgical\dater 80: 20 Needl e rinse sol vent = Met hanol

Compounds of the invention may be tested for in vitro biological activity in the

hCa,2.2 assay in accordance with the following studies:

Methods

Cell biology

Stable cell lines expressing the human Cay2.2 a (a1g) subunit, along with the human
B3 and 0281 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).
Initially HEK293 cells were transfected with two plasmid vectors for expression of the
hCay2.2 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 ml™ hygromycin
(Invitrogen, Cat # 10687-010). These clonal cell lines were assessed for Ca,2.2 o/
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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10 Methods There are five nmethods used dependi ng on
the anal ytical retention tine of the conpound of

WO pi1e0e®r3 They have a 13.5-m nute runtine, WhPCIEP2009/059012
conprises of a 10- minute gradi ent followed by a 3.5

o PHRfRe Cae 47D GMenk et TR il nP oo egieg win

a flabmid. \&ctor ﬁ-&iﬁf%slaob.gf the/hsirednl o234 a;lub/urﬁt @R 92@1/ vii’rﬂer|8|5@(wles
e ar.ge i .

2 Qe SR Cn gt st Bl o e Bl S B g sSBeton in

mediagbetsinfrigusé2 paehlt eur@m)ybinl (Btgatd, @a} #H-1@85),dh @ddition to 0.4 mg

O e A B S B0 Tyl St S Dt ek Mty rea

thbiihgtwegotﬁﬂﬂ tmelts@gr:gpm af BM&BES’I ﬁgi@tddmmbt ht;/e@?@fis}dﬁi ghdafne of

t he above .c oundas rona
s dy Sl B0 T CEmpRy ol s gl RS pbdRS Sithin
thisaell Ome wgs a@muaﬁslya rr@hgalﬁmdy theOmSus@Dointact ’[B/‘(@KEmg ml™),

VWAt t V.1 ol .v ers Acqui
nvéi (S Vet o T0h2 MBRAE Galk uid sty =
373066 bhamidifsd @eﬂenmeﬁeﬁm@l teurﬁﬁ% _5%0@@%@& GMltsg\re_sSe liberated from

4.1 u e S a
bt 2 ¥t ks Wi stagme iR oo SR naTEp e Sasl, cat

1280¢-0231Lmm x 50mm The stationary phase particle size
is 1.711. m Solvents A : Agueous solvent = Water +
0.05% Form c Acid

Cell preparation

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 ml of warmed
(37°C) TrpLE (Invitrogen, Cat # 12604-013) for 6 minutes. Lifted cells were
suspended in 10 ml of extracellular buffer. Cell suspension was then placed into a 15
ml tube 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

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
before cell addition. After cell addition a seal test was performed prior to antibiotic
(amphotericin) circulation to achieve intracellular access. Leak subtraction was
conducted in all experiments by applying a 160 ms hyperpolarizing (10 mV) prepulse
200 ms before the test pulses to measure leak conductance. Test pulses stepping
from the holding potential (V) of -90 mV to +10 mV were applied for 20 ms and
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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10B : Organic solvent = Acetonitrile + 0.05% Form c

Acid Weak Wash = 1:1 Methanol : Water Strong Wash =
wWO\R11e/00M0E: hod 15The generic met hod used has a PCHEP0D®059012

runtinme. Time / mn % 03 0.1 3 1.597 1.9 97 2.0 3

t hod flow rate | .od /mon. :

PR TR BI e PO ARG Ereelan FuBye by 3-3Emi
in@dibakien.col umm tenperature is 40 C The UV detection

range is from 220 to 330 nm Bi ot age 5P4QC)

25Bi ot age-5P40 is an automated purification system It
Salst%sramdloﬂmﬂ;ed si l'ica gel columms. The user appl i es

Trgeop{/%?ﬁqalta?éclel ne(mn qulttgglfcﬁlfgyvkge(l COM:K cg%a e?%%m
2(ImN/IJ gCi, BN EEBE'N’B)(H-IEEHE;B &0, ;ﬂdjusgadvtolpuirms ARipastericin was

t t
PriaTaf g S nd S DARR Gk i dihterte paB LR e oD TR e
0.2 hig miveih értiagklluldraduffeasillitions dparextraseliau eolutorptumsindd tim
olfawifd il BRI NSYIVERE R 1RIRGCPEA WIS 1, HEPES 10, BaCh, 5,

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 external

solution resulting in a final DMSO concentration of 1%.

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
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 elicited by the 1% depolarising pulse by 50% (tonic pIC50) 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
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 pUD3,) determined.

The compounds of Examples 1 to 49 and 52 to 74 were tested in the hCay2.2 assay
and demonstrated the following pUD3, and plCsy 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 pUD3, and plCsy values may arise

between tests.
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Typically an ! SOLUTE SCX-2 cartridge was used. ! SOLUTE
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bi ol ogy Stable cell |ines expressing the human Cav2. 2
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exhibitas bieadanop Canchluzadfecd baasothah l5marrhemsbmxbomnrhds kiod282 B8 to

4(%5'5%?% %%@1 tpl 3£ %&&Fgélrﬁﬁ\?ﬁa II fut %ds orr\ess than 4.5.

(I'nvitrogen, Cat # 041-95750V) contalnlng 1096foeta|
bovi ne serum wi th added L-glutam ne (2 nv

I nvitrogen, Cat # 25030-024) and non-essential am no
acids (5% Invitrogen, Cat # 11140-035). 30 Initially
HEK293 cells were transfected with two plasm d vectors
for expression of the hCav2.2 a subunit (pCl N5-
hCav2.2 which carries a neonycin resistance marker)
and the hCav 133 subunit (pClH hCav 133 which carries
a hygronycin resistance marker). Clonal cell lines
were isolated follow ng selection in nedia

suppl enented with 0.4 ng nl-1 Geneticin (418
(I'nvitrogen, Cat # 10131-027) and 0.1 ng nil-1
hygronycin 35 (I nvitrogen, Cat # 10687-010). These
clonal cell lines were assessed for Cav2.2 al/

133-nedi ated current expression using the | onWrks

pl anar array el ectrophysi ol ogy technol ogy (descri bed

below). A clonal line was identified that gave a
reasonabl e | evel of functional Cav2.2 a/ 133 current
expression. This cell line was transfected with a

plasm d vector for expression of the human a251
subunit (pCl P-a261whi ch carries a puromycin resistance
marker) and clonal cell lines isolated follow ng

sel ection in nedia containing 0.62 pg nil-1 puronycin
(Sigma, Cat # P-7255), in addition to 0.4 ng 5nil-1
Geneticin (418 and 0.1 ng ml-1 hygronycin. Severa

cell lines were identified that gave robust |evels of
Cav2.2 a/ 133/ a251-nedi ated current expression and one
of these was sel ected for conpound profiling.
Expression of all three subunits within this cell Iine
was continuously naintained by the inclusion of G418
(0.4 nmy ml-1), hygronycin (0.1 ng nil-1) and puronycin
(0.62 pg mi-1). Cells were naintained at 1037C in a
hum di fi ed environnent containing 5% CQ2 in air. Cells
were |liberated fromthe T175 culture flasks for
passage and harvesting using TrpLE (I nvitrogen, Cat #
12604-013). Cell preparation 15Cells were grown to
30-60% confl uence in T175 fl asks and nmai ntai ned at 30C
for 24 hrs prior to recording. Cells were lifted by
renoving the growth nedi a, washing with Ca2+ free PBS
(I'nvitrogen, Cat #14190-094) and incubating with 3 ni
of warmed (37C) TrpLE (Invitrogen, Cat # 12604-013)
for 6 mnutes. Lifted cells were suspended in 10 m of
extracel lular buffer. Cell suspension was then placed
into a 15 99
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After centrifugation, the supernatant was renpved and
W@ b@aooelors pel | et was resuspended in 4.5 nl of PCT/EP2009/059012
extracel lul ar solution. Electrophysiology 25Currents
cller e recorded at roomtenperature (21-23C) using the
rks planar array el ectrophysiol ogy technol ogy
(Mol ecul ar Devices Corp.). Stimulation protocols and

data acaui s carried out
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ns before the test pulées to negsure | eak conduct ance.
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t he absence (pre-rg nghipr esence (post-read) of a
compound. Pre- and/ pegt-reads were separated by a
conpound addi ti qg¥’fol l'\oped by a 3-3.5 min incubation.
Sol utions and drugs 5TRe intracellular solution
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20mM MyCl2 5, EGTAYs, HEPES 10, adjusted to pH 7. 3.
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cyevotan(wceydri@l, BR'$0" arid alogant ai ned t he fol I ow ng (in

RM R g e tadul SBlschl Tord Ryadint G o Bes iioband

almo @Nﬁ@atﬂﬁlﬁedlﬁ)étb&o%y@ﬂ korsRF uhd Gﬁ'StogétdeSﬁiﬂsmuﬁtMQeg :afom to
r | tion rf CcO ounads were
wiif B ame et o ol ARG AT euieitd herbrece et Pie i s

wiidraplesoMS@acioRERMT Lalkyon of 1% 15 Data anal ysis The

di | 'I |
T EIADHRT SRS A ¢ el e FetReA i {53509 and
Rhea&m©gémenc _Adpyli tude (>200pA) in the absence of
le.cells fromfurther

t | t
RO IV oPEn. B By b e conpound
R%is thygrogén, targpedneyaaddt L mmlmbmuﬁmbdllmxgi;et ermne the

sugh el b Bt Eon RS B R i BRS ner e P e by

the 1st depol arising pulse by 50@6(ton|c pICBO) mere

t d by fitti
2 Ik ZoMepaid o ety codtiein At Mk sordng to claim 1

whigeindpe selested iromi G taky, @ eikexy,i ane@bnd N&'WRIhrpounds
were determ ned 25 by assessing the effect of
conpounds on the 10th versus 1st depol ari si ng pul se.

3. The coaipoondfor bhﬁa&@édﬁeuﬂ@fa&lyfal:géptmlé Sﬁlt ﬂﬁﬁﬁecﬁ,eicebrmir@etd claim 2
Sen e .an r 0 ru an the %
Wi R RGO o GG eRd ceurRoBE . The duta vas

fitted using the sane equation as for the tonic pl050

the concentration duci n OW hi biti
. (R somepiRtcne armur Bl dhrater st PRt dgBsingdo eim 3
Wlﬁ)talmW%séJe(tted #8manethPZandonméthoxyer e tested in the
hCav2. 2 assay and denonstrated the foll ow ng puUD30 and
pl050 val ues. Conpounds were tested in the form as
described in the Exanples.&éél conpounds tested have
been tested one or nore ti (up to 11 tines).
Variations in pUD30 and pl050 val ues may ari se
35bet ween tests.
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The conpounds 1 to 49 and 52 to 74 exhibited a pUD30

value of 4.5 or nore than 4.5. The conpounds 1 to 4,
W@2019/00®73 11 to 19, 21 to 25, 28 to 49, 53 to BTIEBDNI/059012

61, 63, 65 to 69, 71 and 74 exhibited a pUD30 val ue of

5.0 or nore than 5.0. The compounds 1, 6, 7, 14, 21,

24, 25, 28, 30 to 34, 36, 37, 39 to 41, 43 to 49, 54
5.tTheTémpodnd, @ a pﬁérrﬁ@aﬂtﬂ#y@xbﬁdﬁétﬂedalﬂthptﬁﬁ,(bmaﬂdh@ tofclaim 4

wiprdndh ST Rom 2ot B-H9NVEE N Ghay e g
exhi bited a nean pl1050 value of 5.0 or Iess than 5.0.
ds_1,to 23, .38 to 4 52 59,. 6
6.5 $H P BRANDAL B A WA IEA 58-I S Mifrast eCPidly ohim 5
whersin RlGs 2\W2tB010/ 007073 Cl ai ns PCT/ EP2009/ 059012
1. A conpound of formula (lI), or a pharmaceutically

acceptabl e salt thereof, for use in therapy, wherein:
7.(The cmr@bdncn oaeq:mbndmn@tﬁlybbyemwleeﬁletﬂmefercm mceordihgan dlaim 1

2: Lesen RAC i s. I.ndepe
wigrgfhPes YRR o B0 gt nogssRen ) crislee o By diggen
arNR'DﬂRlllh/l amcﬂ%1haﬁd)@@nogellﬁ)eﬁilvathahel niﬂogema&)m todetpetnthen takey
electe h dro Cl 4 C3_6 cycl oal kyl
BEASE At B BERE Mt o R o and R b
t oget her vvlth the nitrogen atomto which they are
8. %&cgﬂ%ggrg p@ggﬂaﬁtlﬁlg%cggp %t?r]g%f?l e¥eof ac%rdfn& to claim 7
WHrQrdlthjéand Réﬂ a]g@u atkylaDDR1a@nd4R1hajgeﬁiekyv||th crhe lﬁﬁl_glen atom to
al kox S5R 0 | S
WPy EFF Yiagh Byt § 58 e eq Bethely e 07
hal oal koxy;
9. The compound, or a pharmaceutically acceptable salt thereof, according to claim 8
wherein R"™ and R™ are C, alkyl, or R™ and R together with the nitrogen atom to

which they are attached form a morpholinyl, pyrrolidinyl or azetidinyl ring.

10. The compound, or a pharmaceutically acceptable salt thereof, according to claim

9 wherein R' and R™ are Cy alkyl.

11. The compound, or a pharmaceutically acceptable salt thereof, according to claim

10 wherein R™ and R™ are selected from methyl and ethyl.

12. The compound, or a pharmaceutically acceptable salt thereof, according to any

one of claims 1 to 11 wherein nis 0 or 1.

13. The compound, or a pharmaceutically acceptable salt thereof, according to claim

12 wherein n is 1.

14. The compound, or a pharmaceutically acceptable salt thereof, according to any

one of claims 1 to 13 wherein R? is methyl.

15. The compound, or a pharmaceutically acceptable salt thereof, according to claim

14 wherein R? is methyl and m is 1.
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R6 i s hydrogen, hal ogen, cyano, C _4 haloal kyl or 01_4
hal oal koxy; such that at least 1 of R3, R4, R5 and R6
WO 2018/0¢10001p ot her t han hydrogen. 202. The conpRCFEP2009/059012
a pharmaceutically acceptable salt thereof, according

to claiml1l wherein R is selected fromGC _4 al kyl,
C _4 al koxy, cyano and NR aRi b. 3. The conpound, or a
16 Mae cameulnd aF b phacespladllig asadptaliid sdletbbreof aecosrdingdo thaim

ST D o

phar maceutical ly acceptabl e salt reoﬁ, according to
claim3 wherein R is selected y] and

met hoxy. 5. The conpound, or a [pharyaceutically
acceptabl e salt thereof, accordin o claim4 wherein
Rl is selected from2-nethyl, 6-nethyl, 2-nethoxy and

6- met hoxy. 56. The conpound,-0 g{naceutically
accept abl e salt thereof, acEg:gi g to claim5 wherein
RlLis 2-methyl. 7. The coangPJ\\og a
phar maceutically accepﬁébyé salt tRereof, according to
claim1 wherein Rl is NR=aRh)b and Rla and Rib are
i ndependent |y sel ecyr=dlfrom hydrogen 10and C _4 al kyl,
or Rla and Ri lRteg§ with the nitrogen atomto
dtma 4 to 6 menbered
het erocyclic ring, 8. The conpound, or a
phar maceuti cal | ynaccephabl e salt thereof, according to
claim7 wherein RRra and Rib are 014 alkyl, or R a and
R b together with t@g, nitrogen atomto 15whi ch they
are attached forma 4 or .5 nbered heterocyclic ring.
Oﬁﬁéhﬁgag%ﬂﬁghﬁﬁFetﬁugsﬁthwggeutically acceptabl e salt

thereof, according to claim8 wherein Rla and Rib are

4 alkyl, or Rla and R.b together with the nitrogen
17 B CPBPRIRE A By s UL BRP il FILORRSDR RGPPHIE 10 olaim
160w e reini tiié Byrhpeuindag atdodipayhd bi fagmul2@b) 10. The conpound,

or a pharmaceutically acceptable salt thereof,

according to claim9 wherein R § 3&? are Cl-4

al kyl . 11. The conpound, qf a %aceutically
acceptabl e salt thereof, accordi cl ai m 2510
wherein Rla and R b are selected ffom nethyl and
ethyl. 12. The conpound, or ph ceutically
acceptabl e salt thereof, acFﬁ?amng O any one of
claims 1 to 11 wherein_n is! 0 or] 1. 3013. The
conpound, or a pharnadgﬁti eptabl e salt

t hereof, according to c m 12 wherein nis 1. 14,
The conpound, or a pharnacedtical ly acceptabl e salt
t hereof, accordé ng/t©o—any one of clains 1 to 13
wherein R2 is t ”
phar maceutically ageeffable salt thereof, according to
clai m 14 wherei RR2 i

(Ib),

or a pharmaceutically acceptable salt thereof.

18. The compound, or a pharmaceutically acceptable salt thereof, according to any

one of claims 1 to 17 wherein R®is Cy4 haloalkyl or C1_4 haloalkoxy.
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16. The conpound, or a pharmaceutically acceptable

salt thereof, according to claim15 wherein the
we@onpoeids i s a conpound of formula (la) 5(Ia), PCI/ER2009/059012

pharmaceutically acceptable salt thereof. 17. The

C ound, or a_pharmaceuticall ce ble salt . :
1 REB@imPout. of alg R cul i Aseshidti S g SBrirginade cim
18wlargipndririsl triffiofoaretul ariffudedm &thBdy or difluordieBby./ NR2

(I'b), or a pharmaceutically acceptable salt thereof.

18. The conpound, or a pharnmaceutically acceptable
2065 3ht coimpo@af, or apbamekoegti¢ally anyeplddan ealbthedodiatsordlingdo Ay

wher ein [ 1-4 hal qal kyl or Cl 4 hal oal koxy.

5 onfgFollils Do Suihien R s tibea el 5 accept xb o

salt thereof, according to claim18 wherein R3 is

teifluoronethyl, trifluoronmethoxy or difluoronethoxy., .
2t ghe sHERETL 8t Rere et el B € e hoindt e Fag 1 olam
20whéreinRrieafdrogecording to any 5one of clains 1 to 19

wherein R4 is hydrogen or nethyl. 21. The conpound,

or a pharmaceutically acceptable salt thereof,
10 22ad6terdinpguid) oc b phamnzZiteutielg abcdMabils sdlytie eaye mccd@dg.to any

Th 0 n r a pbarmpeeut.ical l cept ab sal
oy BT T8 2 v eredh RS SATR" Bifun fbentiaRREE Bl SR ydrogen
antherdiatoad®yl.and R6 are i ndependently selected from

hydrogen and Cl1-4 hal oal kyl . 23. The conpound, or a

pharmaceutically acceptable salt thereof, according to
23 [Tae rohpazndioe & eharniRiceatichlliRa ceaptabla sapthoen tacyording to claim

15 RGO AR DY bR g viuoromety

paziauolyrRY, andrR°%arphadrogeeut i cal | y accept abl e salt

thereof, according to claim1l1, which is

(2S)-2-Methyl -1-[ (2-net hyl - 3-pyridi nyl)carbonyl]-4-{[4
24. TRO cbmpblind oo aphhyhgoeb ey, hsedpltaiohey sdlpthpeod zico@rdinf to claim

1, L UL . N Ptethyl-1-[(2-methyl-3-pyridinyl)carbony J-4-{[4-

20  (trifluoromethyl)phenyl]sulfonyl}piperazine of formula

of

0=5=0

CF,

, or a pharmaceutically acceptable salt thereof.

25. A compound, or a pharmaceutically acceptable salt thereof, according to any

25 one of claims 1 to 24 for use in the treatment of pain.
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N\N 1 0=S=0 CF3 , or a pharmaceutically acceptable
salt thereof. 25. A conpound, or a pharnaceutically
wW@eoepomnd e salt thereof, according to any 250PET/BP2009/059012
claims 1 to 24 for use in the treatmant of pain. WO
010/ 007073PCT/ ERP2009/,059012 26 ound, or .
26 AR T A PR el e Riab B P TR E: arediying
totady @ng obcleinef 1 wl A inthd maufadturgofth edieaméadbuthe trebtndent of
nmedi cament for the treatnment of pain. 527. A nethod for

'He treatnent of pain in a human in need thereof
conpri sing adm nistering to said human a

h [ t f. .
s 2 BRI LB B BT Bh o PR s
adafiiyisteriag & satd aurmen & th@aﬁéhtlcal& eﬂécp&@ﬁrﬁﬁ@&uﬂf B@ampound, or a
Al
eo R b BeE R ol et R SRR B o oo 9 7
to any one of cI aims 1 to 24 and (b) a
A N e e
10 pr@rread:ermie@@rwtee;btbbdeselt e?r@ﬂ écroont‘dllrig tO]aln&m?e?r ;:M/rmey g_to 244 and
en sel ecte rom
(bgf‘ 1951"‘ ?j(‘:’l‘aljta aﬂY ﬁ%gap%abl&n @D%Vﬂl oal {yl , cyano, NRi aRi b
and hal ogen; Ria and R b are independently sel ected

1.4 alkyl, C3_6cycloalkyl and 20a 4 t
2 A e SBrbEelcr 1Y or Rra and R b together with

the nitrogen atomto

N" LR,

| gz

(\N 0
O. N

\\ / Vi(RZ)m
Sto
R =

R3 5

15 )
wherein m and n are independently selected from 0, 1 and 2;
where present, each R'is independently selected from Cq4 alkyl, C,4 alkoxy, Cs¢
cycloalkyl, cyano, NR™R™ and halogen;
R™ and R are independently selected from hydrogen, C,4 alkyl, Cs¢cycloalkyl and
20 a4 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 C14 alkyl;
R?is hydrogen, halogen, cyano, C4 haloalkyl or Cy4 haloalkoxy;
R* is hydrogen or C14 alkyl;
25  R®is hydrogen, halogen, cyano, Cq4 haloalkyl or Cy.4 haloalkoxy;

R® is hydrogen, halogen, cyano, C4 haloalkyl or Cy4 haloalkoxy;
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whi ch they are attached forma 4 to 6 nenbered
heterocyclic ring; where present, each R is G 4

wW@bkdkyh970R8 i s hydrogen, hal ogen, cyano, C _4 hedDEP109$/059012
or 01-4 hal oal koxy; R4 is hydrogen or 01-4 al kyl; 25R5

i s hyd . C 4 | oal kyl C
suph P BRST" o B R NS ety e 5 roin itrthe
prods@tiakile complindtishadt oal koxy; such that at |east 1 of
B BB aD Ao AR P o nbeehoney v T
1-[1(5{bfd’m@-F’rrwridipt’lmytbdr&m#[%yﬁlbmhéd}@sﬂmnbﬂﬂp@aﬂyé;i di nyl)
r bon i per.azing; . . .
R B B e B AR PE A% el or opheny ) s
1-Ub JBatigHigrpipeyriainiyesrbonyl]-4-{[4-(trifluoromethyl)phenyl]sulfonyl}piperazine;
1-ﬁ%-gb&f@-ﬁ-h&Héiﬁﬁﬁ%%nbﬁ-ﬁ'-{h‘?&}f& :34:- (3-pyridinyl carbonyl)p
(triﬂubl(dfndlﬁh}ﬂi)'pbbm)]ﬂ)]solf?%?ppﬁp??izinyj ) carbonyl] -4-{[4-(trifluor
tn ;
R RAIBED S BBREL22 T o e oo
[(t(imudrédngkhglmlldmhyl};luﬁmw)b@eka‘zﬂmyI Ibpi per ai [ ne;4
=[.(5, 6-di ch. 0-.3- pyri car :
R B AT Ee R it i lidisingaaine:
1-K|6§ch!6>rd;ﬁ{wﬂdl i?¥I}mrt?omhylg]}yu{Me(ajrfhmrwﬁf}thyl)ph[eﬁyllstjIfdrfyl}pioemz*mtah
enyl 1.sul fon i per.azi ne: . . .
R R P B IR P s precimyisarbompingeiner
1-hybyrﬁh'@'nly\l'dcmyl)ﬂ?{[@t{tl;ifpjopﬁnahjt/lmml;enyl]suIforllyl}piple;azine:;l- 1-4-(3
-{[ 4-chl qr o- 3- 1 uoro e sul f ony11-4-( 3-
1 -é%;&raiil W&aﬂgpglﬁﬁﬂ{-@qﬁk&c&g%ﬁg ?p}ﬁe%ﬁrsungndl}plperazn%;
1 -@-Fﬁidgwfﬁaﬂbdmglr)ga(!{ﬁﬂmmUOFOme{f[yBOW]pﬁéﬂyl}ﬂﬂf@"ﬂﬂmréﬁm nyl ]
5 )
-G B P R Ponany 5 eramy TP YW ot hy ) pheny
p}drihmgl)éammdg_l]pibfﬂlzzi nei 4- ({4-[(trifluoronethyl)oxy]ph
= (3-pyri dinyl carbonyl ) - 4- - iflu X
B et i e yiyoxlp
[(tﬂiﬂl{c{rﬁmleﬂhglom«y}p&g(]yl]rsiulffbmwpm@})el; ) pheny! ] sul fonyll-4-[(6
- et - 3- ridi car, i perazi ne;
BT By S R R o T & ([
[(tﬂﬂl[o(rdéméﬂhylt)may?nmehmdg)fmw})mbmzljdel; sulbf on)lll ) gi pezr azi ne;
- - (e oxy)v-3-pyrd di nyl ].ca -4-({4-
e R RN e S T
1-f4-{chibrd-8-Gtriffearomiethdh) plyariyts utfphyis-ar{[2oetiyjoxy)-pi per azi nyl | s
ul f onyl ) benzonitril e;
pyilgﬁl%é%qngﬁglpgr_a(zpﬁ fl uoronet hyl ) phenyl ] sul fonyll-4-{[2
Lo pur ! DY car by L1 TEan (Lo or
~ - (e - 3- | - 4- - iflu
1'glgﬁ{g%tﬁvfg)fya}r%@g'l)é{r&uﬁrg%ﬂl}[%&%er azi ne; g
LT T e o o oot pex a2 ne:
-k eblotont b R L PR A i S P ORRR e e
4-[iK[2eli rnykrbﬁxﬁm;bp&pydiqﬁrhyp]egramhyip:l -piperazinyl)sulfonyl]oenzonitrile;
g shRh iRt tB B G ds e ipbamd - 1P
1-{124 $tBy|Oet)+BybyoidinyH Garpomyil}ed - [{§4 1l crapbany) d Ulfohy | {iBerbiner ophe
I | f ' ine: - - . .
R et een Y LB v e g )Py PP B Bihe
1-[{§ loydicHIdro+8ypyripinyBcaaom:4-[(4-fluorophenyl)sulfonyl]piperazine;
A PR APt L S b DA
1-Ka-l[fl(l5r,o|6hehyt)lhuI@mH-@—{@#ﬁi—pﬂjrm}idih;zla}Bhlyrigfiﬂ]ill}oért[c(nzgtl-}rﬁibmziop;h:md
sul f,onvl.. raz : . .
B AP AR 0 2i4- P e Ry P ROS PR P my 1) -
3- pyridinyl]carbonyl | pi perazi ne;
1-[(3-fluorophenyl) sul fony;lh- 4-{[2-(1-pyrrolidinyl)-3-
pyri di nyl ] carbonyl | pi per azi %; and
1
u

[
r

-[ (5-brono- 3- pyridinyl)carbonyl]-4-[(4-chl orophenyl)s
f

| fonyl ] pi perazine; WD 2010/007073 or a salt thereof.



PCT/ EP2009/ 059012 30. The conpound, or a salt
t hereof, accor di ng to claim?29, which is
W(Q 28yoaroret hyl - PCT/EP2009/059012
[ (2- et hyl - 3- pyr| di nyl') carbonyl] - 4-{[4-(trifluoronethy

| ] sul fonyl | pi perazine of 5formula \N 1 0=S=0
Orél‘gahﬁﬂ% Lfs salt thereof.

30. The compound, or a salt thereof, according to claim 29, which is (2S)-2-Methyl-1-
[(2-methyl-3-pyridinyl)carbonyl]-4-{[4-(trifluoromethyl)phenyl]sulfonyl}piperazine of

formula

CF

, or a salt thereof.
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