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PYRI M DI NE SULPHONAM DE DERI VATI VES AS CHEMOKI NE

RECEPTOR MODULATORS The present invention relates to
waeotbaras2het erocycl i ¢ conmpounds, processes andPCT/GB2005/003257

internedi ates used in their preparation,

phar maceuti cal conpositions containing themand their

use in therapy. Chenokines play an inportant role in

i mmune and inflammatory resygonses in various di seases

and di sorders, including asthma and all ergi c di seases,

pRRTIMRITNE L altNaMibR BeR Pairh Ok dis CourMdR TN R EF TSR BIEATORS
arthritis and atherosclerosis. These smal|l secreted

nol ecul es are a growi ng superfam |y of 8-14 kDa
pr ot @hmpresmmhmﬂ &mdeshy certain heterocgclicomsnmiunds, poicesses and
At _the pres tine, chenoki ne superfamly. .
iterriagigies B0 % FRPTUGAISS. SHRBIECH ) COREPSHP S dogyiiag them and
ﬂwu§%ﬁﬂqﬁ95 motifs, the GX-C, GC and CX3-C famlies.
C-X-C and C-C fanilies have sequence similarity
and &hemdkiges plgyiins nepbrfanorpleindmanoe had ifRmrAgoygspongFs in

vanobsaﬁi Feag?s a&@%@o‘%ﬂ%g Irugcslil Sgrgstt g glkf%alxg d%srégs ’glﬂa'spv[/éﬁ(és aukonnmune

patholti gidsl SuEH S AR AmbfoddnrtiiRisQhd athetosblefor sl IThese @ﬁau éeeretalanslecules
of having a triple amno acid_ insertion between the

are a FFAVIPg m@aﬁanpla.qf 8ok4 Igya prafains Ghgegeterisad byrigonsemyedcysteine motif.
At thE BRIBIIAES dlcbbHding @%&Fﬁhﬂ@%ﬁ‘gyhsémagg%ﬁﬁ%&%ﬁstﬁlgand

vators of neutrophils such as interl EL- 8)
charaaReistiesttucaphl ﬂleUfS,CthB CaXiQC-pemtli@X; L faNARes2 The Thl-(Caid C-C
chenoki nes i ncl @ent chenpattractants

f .
famili hg g, 198CRERd HEiFET R T ORG AR on the basis of a

smglcE&ﬂﬂﬁl a%fd ﬁnE‘&h&’ﬁjﬁetW&?ﬂm m‘f)ﬁ)’)@n%&%h%r@ stbine rédidie8] THe C-X;-C
NTES (Regul ated on

farmlms dimamglmhed rﬂ@nnﬁnle oﬂheEmm @s@za@s emibe bagis ef kayjng auipls@mino acid

cr.aphage |nfla tor telns la and | b
mser‘(“md]?‘;twfee’{ar&]ﬁ mpl par C‘}Lﬁtg % %\J)‘P ‘chenoki ne (al so
Knowrhag- K[@Qﬁéhdﬁlﬁ@)mdlﬁdeasep&hﬁlﬁﬂtelﬁQﬁﬂiﬁaittrﬁdﬁﬁta ahd addidators of
activator of n1cr8?I|a in the central nervous system

neutrpphils) sugls asiakdrleakingt (Thoh gag pewgropilgtiyaingrpdds 3 NARD)-

mast 1€ Id-é'chemokmes include potent chemoattractants of monocytes and
lymphocytes but not neutrophils. Examples include human monocyte chemotactic proteins 1-
3 (MCP-1, MCP-2 and MCP-3), RANTES (Regulated on Activation, Normal T Expressed
and Secreted), eotaxin and the macrophage inflammatory proteins 1o and 13 (MIP-1co and
MIP-1B).

The C-X3-C chemokine (also known as fractalkine) is a potent chemoattractant and
activator of microglia in the central nervous system (CNS) as well as of monocytes, T cells,
NK cells and mast cells.

Studies have demonstrated that the actions of the chemokines are mediated by
subfamilies of G protein-coupled receptors, among which are the receptors designated CCR1,
CCR2, CCR2A, CCR2B, CCR3, CCR4, CCR5, CCR6, CCR7, CCRS8, CCR9, CCR10 and
CCR11 (for the C-C family); CXCR1, CXCR2, CXCR3, CXCR4 and CXCRS (for the C-X-C
family) and CX3CR1 for the C-X5-C family. These receptors represent good targets for drug
development since agents which modulate these receptors would be useful in the treatment of

disorders and diseases such as those mentioned above.
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Studi es have denonstrated that the actions of the

chenoki nes are nedi ated by subfamlies of G
w@e@bee4s2x0upl ed receptors, anmong whi ch are theBCT/GB2005/003257

receptors designated CCRI, CCR2, CCR2A, CCR2B, CCR3,

CCR4, CCR5, CCR6, CCR7, CCR8, CCR9, CCRI O and CCR 1

(for the GC famly); CXCR, CXCR2, CXCR3, CXCR4 and

CXCR5 (for the G X-C family).and CX3CRI for the G X3-C

fam|ly. These receptors re resentH%?,od targets for

dr ugm@v@%mﬁﬁm a@phﬁﬁ@oaaﬁ‘stwomﬂ esddisee @dtaﬁ@@%subsmuted

f
pyrinHERLR Bl e B8 AT Aatgrhof OrldhER R
abov@&h¢ preseit iRERtigahe@n praiqes |a<mtnponnd/ﬁ 2aodlaQl), 2443 we

di scl.osed am no-suybstituted sul f onami des
PhampigE ALY 6 SRR SAto FAVRF OF oM b Bt ST
present invention now provides a conpound of fornula
(1), or a pharmaceutically acceptable salt, solvate or
in vivo hydro |ysable ester therp@f: (1) wherein R1L is
a group selected from C3-7car yocyclyl, G . sal kyl,
C2_6al kenyl and C2-6al kynyl ; erein the group is
optionally substituted by 1, or 3 substituents

I ndependent |y sel e6 ted {ro uoth, nitrite, -OR4,
- NR5R6, - CONR5RG, -

R3 , -SR10, -SQO2R10,
- SO2NR5R6, - NR8SO2 S~p orztret ecddryl ;. wherein
phenyl and heter&ryl ane opt Nbnal 19 substituted by 1,
2 or 3 substituents independently sel ected from hal o,
cyano, nitro, -OR4, - NR5R6( CONR5R6, - COORY,
- NR8COR9, -SR10, -SC2R10 , gOZNRSRG - NR8SCO2R9,
Cl-6al kyl and trifluoronmethyl; X is -CH2-, a bond,
oxygen, sul phur, sul phoxide, or sul phone; R2 is
C3- 7carbocyclyl, optionally substituted by 1, 2 or 3

wherélﬁhs‘tlg b %gg%%elemg Memdawboagélﬂc te gh(l%ggm @f]deﬁ?l’eﬁ]d Caalkynyl;

CONRSR6, -
wherelsmloup is GTRNRBRBIbSHNRISEIRG o ér sxmtniugnta lrglﬂsendently selected
rrber ri Qs opt.boan nt b at 10
fmm Ctmedlef r(gl?h dqjksﬁ a%d é reby (éO% n§R| S%zR

-SOZNMSRQ nERESORIDstieny Liratddyar; & hereibplienlindtheenbdayl are optionally
i, ndepedent I% sel ected . 4

substituted by 1, 2 or 3 substituents independently selected from halo, cyano, nitro, -OR”", -

NR’R®, -CONR’R®, -COOR’, -NR!COR’, -SR!°, -SO,R", -SO,NR’R®, -NR*SO,R’,

Ci.salkyl and trifluoromethyl;
X is -CH,-, a bond, oxygen, sulphur, sulphoxide, or sulphone;

R? is C3scarbocyclyl, optionally substituted by 1, 2 or 3 substituents independently selected
from: fluoro, -OR?, -NR’R® -CONR’R®, -COOR’, -NR*COR’, -SR'’, -SO,R", -SO,NR’R®,
-NR*SO;R’;

or R? is a 3-8 membered ring optionally containing 1, 2 or 3 atoms selected from O, S, -NR®
and whereby the ring is optionally substituted by 1,2 or 3 substituents indepedently selected
from Cy.salkyl, fluoro, -OR®*, -NR°R® -CONR’R?, -COOR’, -NR*COR’, -SR"’, -SO,R"?,
-SO;NR’R®, -NR*SO;R’;
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from G ~al kyl, fluoro, -OR4, -NRS5R6 - CONR5R6, - COORY,
-NR8COR9, -SR 10 , -SQ2R10 , - SO2NR5R6, - NR8SC2R9; or
WR200682432Nnyl or heteroaryl, each of which i s PCT/GB2005/003257
optionally substituted by 1, 2 or 3 substituents
i ndependent|ly selected from hal o, cyano, nitro, -OR4,
- NR5R6, - CONR5R6, - NRBCOR9, - SO2NR5R6, - NR8SO2R9,
Cl-6al kyl and trifluoronethy-; or R2 is a group
selected fromC -sal kyl, C2- 6al kenyl or C2-6al 2ynyI ,
or Ryisebeiy qh@te@a@{y Fpap]g o{wb@h,q Qﬁt@@a]éx,s@stltzlteéirbygl or 3 substituents

mdep%H&%El&%%@&%& IﬁJI? %‘}%g}é}ni{ cfebﬁ‘“ RRRE, QEONIEROXNRECOR?, -

am rlo,
SOZNRSRCI NRIB RS, &Lalk}dhndyﬂﬂmmechyl V- Cueal kyl car barmoyl ,

or R%} ig ﬁEWIS%%\tF% Y el a@gﬁl@%ﬁkewﬁcn 6;%@% H\S;lfsrem fhe group is

substﬁ%%y 1; 26 ?r@ﬁ-‘&tltue%@ %B@%ntly Nl &S0B G %xycgﬂﬁ& BS;alkoxy,

R3 1s trifluoromnethyl a group-NRSR6, or R'is

Cisalilybmyiho, dﬂ(&?ptemyl)anmnd&(@l sadkybr-Nbi(pheayDaminet Ef%asﬂwlcarbamoyl
{
o T e A —

~NR'GORYR3 0,1 OL80,NRTR® WhRRES M, REaad —CloevR’R®0r  het er oar y!|
group is optionally substituted by 1, 2 or 3
substituents i ndependently sel ected from hal o, cyano,

3. A g pyl, -OR4, -NR5R6, - CONR5RG,
R is Bt Bon PGV 4 g HEDREREY -~ O o a1, SODRLO,
- SO2NRS5R6, - NR8SO2R9, trifluoronmethyl or - alkyl

sl.optionall furt her subgt i tuted by

2 or 3 )

or R'gp Begny}, e }cycléfelpeé%rpaailw%rm%h%ﬂos% gy be
pa1“t1aﬂlytcfrcfuléy G i%gte’d aflmsm m%o ofe Rl%oll?lll !Eé‘lgg ’ BﬁﬁN Rissmmgﬂa&fﬁ%roup, and
wherpiheagth plemyhomteesrodrykgronp isiapyiohally substgntsdiby|l, 2 @h rsabstitizents
) b artially or fully saturated 3
inderg ALl Btel] ToweiP. bt atde St Blesd vt OB NGRS - SONRRS,
-CORthstORAt edODRL,-NR*COR3, BI04t lSO&RﬁQ &soalstaﬁleﬁ demﬁssozRg

selectedfromhalo cyano, nltro - - NR5R6,

tnﬂuoquM@r Cigtiert'[o ﬁlrms@th&gtuteds}mb 2 or 3gmpstitpents

o SR MO0, Bp0f g s
—CONRHRH t-NR]”i*C@Rl?ldS@@Wa eSO, NRSWH' NE‘&S@{R)‘I% phahy or a:gcmnoychc or
blcycgl:qbgfmlgwhereg@h@gormgm g)grltRfly or %Jlly saturatec? ang wherein each
phenyl or heteroaryl group is optionally substituted by 1, 2 or 3 substituents independently
selected from halo, cyano, nitro, -OR%, -NR°R®, -CONR’R®, -COR”"-COOR’, -NR*COR’,
-SR¥, -SO,R!?, -SO,NR’RS, -NR¥SO,R’, heteroaryl, C,_salkyl (optionally further
substituted by 1, 2 or 3 substituents independently selected from halo, cyano, nitro, -OR%,
-COOR®, -COR?, -NR'*R", -CONR"R", -NR"*COR", -SO,R?’, -SO,NR'*R",
NR"*SO.R".

or R? is a group selected from Cjscarbocyclyl, C salkyl, Cp.alkenyl and C;.galkynyl whereby
the group is optionally substituted by 1, 2 or 3 substituents independently selected from halo,
-OR?, -NR°R®, -CONR’R’, -COR",-COOR’, -NR*COR’, -SR"’, -SO,R"’, -SO,NR'R’,
-NR®SO,R’, phenyl or monocyclic or bicyclic heteroaryl, wherein a heteroring may be

partially or fully saturated; and wherein each phenyl or monocyclic or bicyclic heteroaryl
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NR18SO2R19. or R3 is a group selected from

C3- 7car bocycl yl, Cralcyl, C2-6al kenyl and C2. 6al kynyl
wob@cebig2s he group is optionally substituted bRCl/GB2008/003257

3 substituents independently selected from hal o, -OR4,

- NR5R6, - CONRSR6, - COR7, - COOR7, -NR8COR9, - SR10,

- SO2R10, - SO2NR5R6, - NR8SO2R9, phenyl or nonocyclic or

bi cyclic heteroaryl, whereinga heteroring nay be

partially or ful Ig sat urat ed; and wherein each phenyl

14

groupys opeRAly sppstitered éy% Pr 3 sphstipients ,j_gde@pl&gpﬁtly gelected from halo,
Lonakky st 6b 7. . B ouegh® 10
<y anolggﬁc}gpegge’nt yﬁs’ Fec e;Iﬁ T_ngrlr)f hgdc;(?Rdyzﬁgébrﬁg t rgl,E &82R ’
-SO, R6 NR* SONKS RS qalk yIOh7riflGa0R%hyl;NRSCOR9, - SR 10,
- SO2R10, - SO2NR5R6, -NR8SO2R9, Ci -6al kyl, or
trifluoronethyl; R4 is hydrogen or a group sel ected

R* is ggﬁﬁ%&f M@ﬂ)ﬁ% BeROERYI.C IRV EidA ﬁh@ﬁylg&lﬁ%iﬂ the group is optionally

nal |y substituted by 1 or 2 'substituents
substitwtdé pp A de Atsupstdednecindepehdentiysaleoted ftvemiralp, pheRyl1-QR Hradd -
NRu-gNRlZRlS ; R5 and R6 are independently hydrogen or a
Broup sel ected from Cl1-6al k; yl and phenyl and
nonocyclic or bicyclic heteroaryl, wherein a
heteroring may be partially or fully saturated;

R’ angiRease indepradegith iy dregessra@iein splesteddram Gy -ealkyyand phenydand

tad- i nt | . A .
monody AR Hid A8 heret AT EEARER's P IS e R BHR Bty sppraced
wherdib eRrGup is-dpEBRAID;, substHR2UIRY I R2 6r aRAbINREDSGRRPendently sRected

nd together with the njtrogen;satomtqos whigh the
from GG, Beesb HaH O« UQR. Uy B> sk, -SORE,-
SO, NIETR QRY MRS B,RNY system optional Iy containing a
further heteroatom selected fromoxygen , -SO ( )-
or (wheren =0 1 or 2) and nitrogen atons, in which the

[ ' L. ! bstit ut 1
R anf) FodosiS R PR mpebtiant it buare fiblsshiony 4
7-meRBERH Qaduydted he@%oéﬂ:lic rin &n o&ﬁ@ﬁy%m i 8RR heteroatom
- CONR 15R16, -NR 15 6, -SO2R10°, -SC2 5R16 , NR

selectpd SOpPRAEYESH , €2 @@t kyher¢ 8ptQ, drul2) ynd pitropery atgmssinjvwhigtethe ring is
omioy Bl iy, ARG IR ROLEFN R oo
-OR™, -€ORBR000R", -NRPR'%, -CONRPR', -NR”COR', -SO,R", -SO,NR "R,
NR15502R16 or Cy-¢alkyl (optionally further substituted by 1 or 2 or 3 substituents
independently selected from halo, -NRPR'® and -OR" or cyano, nitro, -OR® s -COORZO,
-COR?, -NR"R", -CONR"*R", -NR'*COR", -SO,R*’, -SO,NR"*R", and NR"*SO,R"
groups).

R is hydrogen or a group selected from Cj.salkyl or phenyl, wherein the group is optionally
substituted by 1, 2 or 3 substituents independently selected from halo, phenyl, -OR" and -
NRR'S; and each of R”, R®, R®, R", R'2, R”*, R R*®, R!S, R"" is independently hydrogen,
Ci-salkyl or phenyl.

R'®, R", and R* are hydrogen or a group selected from Cy_galkyl or heteroaryl (wherein a
heteroring may be partially or fully saturated) or phenyl, wherein the group is optionally

substituted by 1, 2 or 3 substituents independently selected from halo, nitro, -CN, -OR?, -
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-COR20, -NR 18R19, -CONR 18R19 , -NR 18COR19, -SO2R20,
- SO2NR18R19 , and NR18SO2R19 groups). R10 is hydrogen
worooa/ogrsezsip sel ected from C a yl or phenyl, whPCERGB200H®03257
group is optionally substituted by 1, 2 or 3
substituents independently selected from hal o, phenyl,
-OR 17 and - NR 15R16 ; and each of R7, R8, R9, RI11 ,
R12, R13 , R14 R15, R16 , Kl7 is independently
ydrogep,, G -6al kyl gr phenyl Rl R19 and R20 .are
NRSR?y ngarC@Rgr‘éé@Rser@t % r@ﬁq%c SR or SRR R ar y |
) sWi ..Ag may be partially or fully
méafufgf'%é%llé?%g{?go:}abﬂ, wherein the group is optionally
SubsCeitaih @dmpywids o2 famuba @) bt dapatdad Sexisrigin ndasvidoyneric forms.
sel ected f hal [ - - -
It wil] mm%g’)oc{ t@@j:\tom lpg _ir@@ﬁ:@po’ o Tén?:mgmao\l’ H?%’gf@%&l%@f_g snuical isomers of the
otk REE 13 7o &Sindadtifnghg RRERRRATY! . Certain
Compgonpoun(g@%?ﬁﬁornu a (1) are cagab%e of aexi sting in
st er €b¢ syomesisoffoptically activenforins bey e derrstiout by ktatdard eechniques
i nyention en asses.all geonetrigc and optical . .
of orgaiae gy PHLKERD BLGE T PRI &Y YRR gptisally sctive
startiid BaRPih1sIon Bl WeloNBioh s @ Mideffic fobe SIMNMNE $héatfve-mentioned activity
optically active forms may be carried out by standard

may beegMahlatpdasingfthe tgagard labpeatary teonigeey refaredrio iharealienr ¢ |

f _ o . :
or AP th% p%(seﬁﬁy @L%hﬁﬁ)éét is ré(g g% ﬁ.t?cfek*s?&ldf t%a@fédr%;ﬁ)]ugd ]pg gorlhmula (1)

starting nmateri a on of a rac

or a s3itdolhvakd or intvie 1BamlgsabR kst iR fbof aial \eikhijit MRy pli@omenon of
eval uat ed usi gg the standard | aboratory techni ques
tautopgHigp apd) thay thedpanHag drep mgpwiHih thihipepifisaldon canviRtenpAnly one

of thé.oéosisi%let @ut?ﬁg%i? AShRt 9PF & B@{m&r%y j oHﬂﬂe Hveh @I cBmbadses any

a salt vate or in vivo 'ysabl e ester
tautotneric fofn anglymisxdredibtrepfiandols enotede dimitkd rerelydmany ene wntpmeric

form et P e A B e ObBub D RS S P e
can réREERE oLy ohé of Be PBssie efutdAQR fohad addigid 6 \WeRhiléitood that the
enconpasses any tautoneric formand m xtures thereof

specifipgtionenaempassesydl pdssibleceutamed¢ forms ofthp conworpda dawa et just
those;f(é?xﬁ]su}%yghgtr od Lt B%@{b%ertﬁ s%ﬁ\?v?f%)%?caﬂi} aWpgs. The

Wi ngs peciticatron can
I epr @Si€ Also @by wiitestedd thiecepamsohipeulidsuifdominile (Fandsalts thereof

and it is to be understood that the .
can exist in solvated as well as unsolvated forms such as, for example, hydrated forms. It is to
be understood that the invention encompasses all such solvated forms.

The present invention relates to the compounds of formula (1) as hereinbefore
defined as well as to the salts thereof. Salts for use in pharmaceutical compositions will be
pharmaceutically acceptable salts, but other salts may be useful in the production of the
compounds of formula (1) and their pharmaceutically acceptable salts. Pharmaceutically
acceptable salts of the invention may, for example, include acid addition salts of the
compounds of formula (1) as hereinbefore defined which are sufficiently basic to form such
salts. Such acid addition salts include for example salts with inorganic or organic acids
affording pharmaceutically acceptable anions such as with hydrogen halides (especially
hydrochloric or hydrobromic acid of which hydrochloric acid is particularly preferred) or with

sulphuric or phosphoric acid, or with trifluoroacetic, citric or maleic acid. Suitable salts

include hydrochlorides, hydrobromides, phosphates, sulphates, hydrogen sulphates,
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speci fication enconpasses all possible tautoneric

fornms of the conpounds drawn not just those forns
Wohs24823 has been possi bl e to show graphi cal | pCthveBed0s/003257

It is also to be understood that certain conmpounds of

formula (1) and salts thereof can exist in solvated as

wel | as unsol vated fornms such as, for exanpl e,

hydrated forms. It is to be.ginderstood that the

i nvention enconpasses all such solvated fornms. The

akylw@@@ﬁt@s,.aﬁﬂ@ﬁph%teﬁefrcsta&s bepzoates, EBiFSURAEatss fRyaTAsa
sucmﬁ;?]]t t%lh?&a@{p B%£adEhdl élﬁ Wilates BF ptt&usﬁb%u@ﬁbﬁaies

ereo a t use I n ceuti cal conpo It1ons
Pharmmdehucbﬂiy rahmpuﬁ:dxewlts Dﬁtheynmuemhmblaisosmmdn basiet addttt(uarsalts of the

salts e in.th ction conpou
compRindsyr oty ¢ 35 hereinberor frifienatuch #E avifg eaty Gl dorn such
salts. SQUchSaltSRNAY BB HIel At ah ﬁ@@ﬁﬁ& ap bf?aﬁﬁlﬂa& WhichR&ords a

i nvention may, for exanp inclu acid addition
pharmsageuticadly at:mtacbémmgnd §udf saﬂt® mith igorganic gsorgenieibasssfiaglede for
examgl%l atnsa?k \lljr\'gl %ng?asuac Uf f : ongrrﬁ;% déubr{alﬁ)g ﬁ%ttags,u{ 2% rﬂexangialmc earth

metalsaalt lsGchdst dcal digh@a matgnemmﬁ 5816 i G dtd them A1k 6f & Biganic amine salt,
harnaceutlcally acceptable ani ons such as wth

for ewml%@ t ih medylqraiap.atimsthylanygye) tappthylaming, triethylamine,

f [
plperpar tic E}Ig}?rhﬁfl gg?gf(grhly \ﬁ%{y 9%%%'5 u fﬁ rﬁjra ?ig ag(rhhén salts include

aluminihos, ey, benzathiigk, chloroprédairter clidliner dietharetlamine céthanotangine,
| ei c acj d.. SU|tabIe salts include hydrochl ori des,
ﬂ e, OMSEAMIRG QL PrOEdMhat es, ~ hydr ogen
sul phrad Bl%séﬂt ‘ﬁWeﬁHJ)rPﬂﬁ’ﬂl@F Ratesth ¥ih $MbiDb APdbBRablee&tRdfES

benzoates, citrates, mal eates, funarates, “succi nates, )
compound of fesmulagil} rAn esvivohydralysable esseriod ﬁ@gumpm@ﬁ fegmula (1) which

com i gy PR BRPRIA AL b 3Ll P EEGHAR Py e
is cleBwdtif tief hinfé GremRAMNAYy &f pﬁ)ﬂﬁd’@ih@pz(réﬂt a%ﬁ;l Kenehoh e$1£ﬁh@:sters can
defined which are sufficiently acidic to form such

be idepified by aduwinistaring, femgrapwle; wman%s}yﬁo ariest ABipdrthe cyppound
|l
L b R G T

or ga Suma&aplmmmﬂtmd@ zic@eptebda rmble famncashbdsylinclnadd @].salkoxymethyl
m . sodium or otaSS|un1saHt, an

sal t, a lithi
esters Py RTRIe XTI, AR OE SR IO ple

plvawﬁeﬂﬁﬁaﬁw ﬁﬁhshdﬂ estam@mcyabmb;ycafboﬁﬂo9&@@5&1@1 8dti %or example
for exanpl’e a salt W th nethyl

1- cycdkphcuyhgalbanylneyetln)rh htdwypoden renylimethl hyelarfwmarnple
5-methyl-1,3-dioxolen-2-onylmethyl; and C,.¢alkoxycarbonyloxyethyl esters, for example

ethylgy

1-methoxycarbonyloxyethyl and may be formed at any carboxy group in the compounds of
this invention.

Suitable pharmaceutically-acceptable esters for hydroxy include inorganic esters
such as phosphate esters (including phosphoramidic cyclic esters) and ot-acyloxyalkyl ethers
and related compounds which as a result of the in vivo hydrolysis of the ester breakdown to
give the parent hydroxy group/s. Examples of a-acyloxyalkyl ethers include acetoxymethoxy
and 2,2-dimethylpropionyloxymethoxy. A selection of in-vivo hydrolysable ester forming
groups for hydroxy include C;-joalkanoyl, for example acetyl; benzoyl; phenylacetyl;

substituted benzoyl and phenylacetyl, C;-1palkoxycarbonyl (to give alkyl carbonate esters), for



10

15

20

25

30

pi peridi ne, norpholine or tris-(2-hydroxyethyl)am ne.
O her basic addition salts include alum nium zinc,
whemsatdsee, chl oroprocai ne, choline, diethanoPeniGBe)s/003257

et hanol am ne, ethyl di am ne, meglum ne, tronetham ne or
procai ne. The present invention further relates to an

in vivo hydrol ysable ester of a conpound of fornula

(1). An in vivo hydrol ysablag.ester of a conpound of
fornmula (1) which contains carboxg or hydroxy group

example ethiogycarkemy &-(§1phdkoeaceamayd and J-(detepyalkylaminpetiy)-N-
el B e DT SO Bt

Exanipl8rf iring edbdalyue@tknnpt&hﬁmmgl anfl Genyhinpluee aminomethyl, (C;.
i ntravenously to a test aninmal, the conpound under

alkylaminomethyd and digemalkyDrmmommeiyls 33d mpholy grppesazipgyljnked
’r'romfaI qntro%é % ©1apﬂﬁ féﬁé’ hh%ﬁ% b¥o QS aRtARk g E@stlt‘fd'lﬁoff tR€ benzoyl

oxy xyne ers for exanple
ring. r@mhonmtmg(in vi@b hyéﬂolk;esabiy Iestm;srmctlh@d fcasﬁxemslef BrC(0)O(C.¢)alkyl-

célarml gl;\g'%l igg@?%{ﬁg&% 69114 EIEVLQ%/ p bre r§§1 t%t}le substituents on a

phenﬁ% £ shole ¥éidie X C R RRMMpIe AL B hMblperazmo (C1 4)alkyl, piperazino-
- di oxol en- 2-onyl met hyl esters for exanple

(Crﬁﬁmﬂé@hiHmhﬂ@m@®éﬁokhhw2 onylnethyl and C*al ko
xyca??t Q/ :?gé( ICat |th§ ?‘e r‘% ﬁlég o‘ﬁ% straﬁ%lg-chflin and branched-

Xy onyl oxye
chainCakA@xYup@! Plofvelver kfb@er@@;ﬂ@&ﬁmdﬁluaf alkyliggoups\sect asmpropyl” are
Sui t abl e pharnmaceuti cal | y-acceptable esters. for

specxﬁy &rdkc;/ S‘F%‘lltlféémlvﬁbﬁl@h?ﬂl% apdpedgrences %mggl%ﬁbgfﬁﬁ%\*teé -chain alkyl
grou Lb\ﬁﬂéﬂ‘? Islg&her < angi i’dylhgd Ehdzy Gdrson SR1yEFS) e)@tﬂﬂ)le

acy oxya ated conpounds which as a
“Ci. ;m]kyljl mclodiestﬂmhylnethylv proipybandl iyegirepyd fand beanggeseef “Cisalkyl” include

the eimgesioy sk SEHRET Rop St cok SRR g

methflb% vﬂi LA hO%A EQRIpRVrory [t 19106 1udé tRedREIIRHF OC, salkyl” and

ivo hy rolysable ester form ng groups for hydroxy
additiarelly u%ptﬂ 2i3editethydpentylf loproexlémmlen eyl |An w@ﬂ@g@w convention

appls PR dRpafos SRy b giiva il Rehad VinHr AT BEERAyI . 2-butenyl,

3- bufeﬁylezm ib@tt hexy capmawl ,anam 1&@&9} ah&wmésarfo‘}ﬂiz salkgnyl”

al kyl am noet hyl )-//- ) HUCy] CaTbBmyl (to
mCluQ?WhﬂHﬂ R@pERYl; 3-rtypg, 2- P&}l‘élpklﬁﬂérﬁ etk eyt 2 YRyt

car bo‘ég.?cca%&églclyl” is a saturated, partially saturated or unsaturated, monocyclic ring
containing 3 to 7 carbon ring atoms wherein a -CH,- group can optionally be replaced by a
-C(0)-. Suitable examples of “carbocyclyl” are cyclopropyl, cyclopentyl, cyclobutyl,
cyclohexyl, cyclohexenyl, 4-oxocyclohex-1-yl and 3-oxocyclohept-5-en-1-yl.

The term “halo” refers to fluoro, chloro, bromo and iodo.

Examples of “Cj.¢alkoxy” include methoxy, ethoxy, propoxy, iSOpropoxy,
butyloxy, pentyloxy, 1-ethylpropoxy and hexyloxy. Examples of “C;.¢alkylamino” include
methylamino, ethylamino, propylamino, butylamino and 2-methylpropylmino. Examples of
“di(C;.¢alkyl)amino” include dimethylamino, N-methyl-N-ethylamino, diethylamino, N-
propyl-N-3-methylbutylamino. Examples of “N-(C.salkyl)-N-(phenyl)amino” include N-
methyl-N-phenylamino, N-propyl-N-phenylamino and N-(2-methylbutyl)-N-phenylamino.
Examples of “N-(C;.salkyl)carbamoy!” are N-methylcarbamoyl, N-ethylcarbamoyl and N-(2-
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Exanpl es of ring substituents on phenyl acetyl and
benzoyl include am nonethyl, (C . 4)alkylam nonet hyl
wanaemd248¢f Ci - 4) al kyl ) am nonet hyl , and nor phol i POT/GB2005/003257

pi perazino linked froma ring nitrogen atomvia a

nmet hyl ene |inking group to the 3- or 4- position of

the benzoyl ring. OQther interesting in-vivo

hydr ol ysabl e esters includeg.for exarrpl e RLC(O O Ci

-6)al kyl - CO, wherein RL is for exanp .
ethyltb@ﬂzgrbmyyl( ExamplpspfN- (Calﬂlkﬁhelwpl}enyl%eﬁrbwﬁ” include N-methyl-N-

LS
phen)acarg a‘/@f} but)ﬁl}l %&@%ag@&g#njgg?%ﬂiﬁéﬁﬁ;—?{—{pﬁgﬁﬁﬁﬁrbamoyl.
Eap SO0y o 3
a
ethyl@rlpaamcgﬁ@@Na?rﬁpﬁd&(%pgﬂsfm’aﬂmwy{yﬁxgggﬁa%% %5&@%@0
includeShEth Rﬁssethﬁ i) %ﬁﬂﬁ@r baigl&t o FHINRRS ey, Propyl "

are specriic tor i chai n ve sion only and
r ef eﬂéctem&ryﬂ O1S|andomcddai orneyetibedd cingi eongdikipg 5 ¢ 40 peg atoms of

e

heter(g%rlhﬁl:lud@f)%ﬂ%gl lthfélﬁsil klﬁ%ﬂﬁpfébthﬁﬁglyﬁm&wlﬁsls@f(azolyl
"“T'ncl ude t he exanples of " - 3al kyl "and

imidagalyl, tnymaml yrinzadylt terrazqielnispka @oylmmtancg/lvb n@ﬁwdla@lyl

B L e T

pyrmﬁdiﬂd@wpbbﬁdfmﬂylybenzﬂnmoonmb@mtbehzmﬁdhmgtmenzmolyl
anal o?ous convention applies tq other terns, fo
benzthiaapky enda@zglyéépk@mazolyﬁb?%éhl%W| benétflwlyl quinolinyl,

e g
naphthirtdingl e Coavdniently, heterparghiy sglected frout iymgdzoly2- pyearoyylythiazolyl,

1soxa2cglg/{'1 l,ﬁér%{slhéﬁb%y g %%%‘P%)/Hila?{ﬁlgs zgg)rﬁgﬁuqﬁrr%glg%tp%{lgarocychc rings include

QEAEAS dxefanDy asid 1i@iny P tefrah ﬂéﬂﬁaﬁ 1o lz6NEny1,
erein Sa -eCHSJg grgg’lg)rﬁggﬁ op |(t)n21I be ryepl aced b 4

tetrahy@(@'ranysmlneaidﬁrezl qmnml@sé mperacla@mdcly@rp}zlphnﬂr téuomorpl\llohnyl,

thlon&%elilog_ﬁlggz}%} decﬁg (glgy%%g% 1C1y§109%8té’x32mﬁx&,ly‘? r21‘%ﬁﬁdchdmyl

homo%n&?fﬁ%@ hﬂ@ﬁ@hoﬁgaazlhyy b.mekthg-3 %MZalblajfdlro[MQef]ﬁmmnyband
| uoro, chloro rono and i odo. Exanples of "G -
tetralmdmwrdm%cl ude net hoxy, ethoxy, propoxy, isopropoxy,

Examples of “a 3-8 membered ring optionally containing 1, 2 or 3 atoms selected
from O, S and NR®’ include oxetanyl, azetidinyl, benzodiazolyl, pyrrolidinyl,
tetrahydrofuranyl, isoxazolidinyl, tetrahydrothiophenyl, tetrahydropyranyl, piperidinyl,
piperazinyl, piperazinonyl, morpholinyl, thiomorpholinyl, thiomorpholinyl-1-oxide,
thiomorpholinyl-1,1-dioxide, oxazinanonyl, quinuclidinyl, homopiperidinyl and
homopiperazinyl tetrahydrodioxanyl. Examples of “a 4- to 7-membered saturated
heterocyclic ring system” include azetidinyl, pyrrolidinyl, isoxazolidinyl, piperidinyl,
piperazinyl, piperazinonyl, homopiperazinyl, thiomorpholinyl, thiomorpholinyl-1-oxide,
thiomorpholinyl-1,1-dioxide, oxazinanonyl, quinuclidinyl and morpholinyl,

Where optional substituents are chosen from “1, 2 or 3” groups it is to be

understood that this definition includes all substituents being chosen from one of the specified
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but yl oxy, pentyloxy, 1-ethyl propoxy and hexyl oxy.
Exanpl es of "G - 6al kyl am no" i nclude nethyl am no,

we@tdvgloaaseno, propyl am no, butylam no and PCT/GB2005/003257
2- met hyl propyhni no. Exanples of "di (G . 6al kyl)am no"
i ncl ude di et hyl am no, -nethyl- -ethyl am no,

diethylanino, Npropyl - -3-net hyl butyl am no. Exanpl es
of "W(CG . 6a|ky|) - (phenylgham no" i ncl ude Nnet hyl -
- phenyl am no, - | - - phenyl am no and

groups(op thFeiﬂlhwb%ﬁtmmg D95RR HOMERHORS maEg sﬁrmeége%ﬁed gppps. An

analOg‘S‘?SL&’?‘t%‘?%‘lnﬁé?*”Oﬁﬁ‘%fz T e AP L&r51™ e es

of ' QPé@nienbadlksd 9F-RY; R nyﬂ@Xaﬁrbasrﬁylowst ncl ude

is ko SEGTEPY B TP A b op R S ESAHGHBY 1, 2 or 3

substi?ﬁenté%débeﬁﬁ&ﬁi kel @ Rlorol &fibrédBrokno, methox methyl and
dlnethylcarbanoyl N—wethyl-|Vbthylcarbanoyr

trifluprgmsthypy | - N—(2 nethylbutyl)carbanoyl Exanpl es of "G -

h h It hi
Xis ﬁﬁfyﬁ%n% B N1 BRG] o hlbE, Ca Y1 7Y s 2

2is mp Re0lEY Gd Heeifd the*grﬁlylﬁ isldptlaﬁaﬂy snbﬁﬁutec ®ptia2 Bt BGubstituentsO
ring atonms of whic r|ng atons are chosen

mdePFF‘EﬂWM |S?1F%¥§@FFOH§@1 @WY&YW@@H upLE 9Bl es of
2 is Q%t@ﬁlgﬁlsgﬁea el #ﬂsn rJoﬁ g gro?%eterm ¥<Jllected from O, S, -
t oxazo

hi azo 1 azZz0 , 1 SOXazoly
NR® amh \dlafmy the, ringyis aptmdmlly snhssnane:d L% -ORét razol yI

R 1s dl aéyllgl g?}g?]? %ﬁ%l élﬂqnad 3?0%15%:)9 J Az gﬁ%’ﬁg}‘f heteroaryl wherein a

heter@bﬁ{g a7 bOprtially bRFINY Khourddd A JARY knor@ﬁﬁé G&r%ﬁ‘ StoBR¥hay form a
benzf uranyl, benzthieno, indolyl, benzinm dazolyl,

carbohm}grgmmﬁyﬂher@en&gﬁ)mhagyﬂoy|heterqm:bdgmlsg is optionally subst1tuted by 1,2

or 3 QRS At R R E A pes A -bRENARS, -CONR'R,

-coniet r@bRreh aqriCORT, ngO,R P eIS@MRE”@lQQﬂWF[@!ph&YAILy raﬂﬂer substituted
naphthlrldlnyl Cbnvenlently heterogryl | S selﬁ ? 1o 19
by 1 f2rcvsr$. sumtaaem WCP%Qﬁlﬁb’oﬂe}ﬂCtedtffﬂI%zQRy b: , CORox MBI i, -CONR'R

phenéla T oL e#lﬁe?%wgché Q&Ra81 YW herdh Fglge g 1Jn?y gé"éalg%:{%llya%r fully

cyclic ri‘fngs 1nc
saturmzd tand wherediz eddhqjhayyl or myueraakyl @iroug is opmnraay yabsofutedby 2 or 3

s RSSRESA IO chetnanydr oy T A BN, hereroary,
C ﬁafkg SRR fuRYdr suBmtﬁ’t@@ b§1 lh@ bt @Xﬁbs@itueﬁt’é'lﬁcfe[pendently selected from
rpho iny 1-1,1 -di oxi de, oxazi nanony

CymmquDRdblldlnyl honopi peri di nyl and honopi perazi nyl ,

9 (f'%ve%ent Va?ues o?ﬁatﬂm %la(s) koﬁlo%is:l] nonanyl and
R* is hydrogen or Cy.alkyl;
R’ and R® are a group selected from Cj.alkyl or R’ and R° together with the nitrogen atom to
which they are attached form a 4- to 7-membered saturated heterocyclic ring optionally
containing a further heteroatom selected from oxygen and nitrogen atoms.
R’ R® R’ R", R, R R™R™ RS R" are independently hydrogen, C;.salkyl or phenyl.

Convenient values of R'3-R? are as follows:

R, R" and R? are hydrogen, phenyl, heteroaryl, or Cy.¢alkyl (optionally further substituted
by NR'R?).
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tetrahydropyridinyl. Exanples of "a 3-8 nenbered ring

optionally containing 1, 2 or 3 atons selected fromQ
wE2@ad248R8" | ncl ude oxetanyl, azetidinyl, PCT/GB2005/003257

benzodi azol yl, pyrrolidinyl, tetrahydrofuranyl,

I soxazol i di nyl, tetrahydrothiophenyl,

tetrahydr opyranyl, piperidinyl, piperazinyl,

pi per azi nonyl , nnrpholinyl.1ohionnrpholinyl t hi ono f

hol i n thi gnorpholiny 1-1,1 d|0X|de

oxé)i‘?%ﬂﬁ?fb}‘ﬁl}‘es QflRInEoIR di“%iya( arﬁéﬁ'f%lkaéfl di nyl and
s n te dr 0X 8 ~ar 4- .
R i R e el R (PR e Ry P CE P wherein
the gionp lisuoibdstanedibyiphyhyl qpymmat]lyl sdb:nyhtcd bg A x220B8 isabshiydents

R L —

X is -CO¥L, Gonlid QLAY Jo;aygén ispaPriduliely ﬁéﬁ%ﬂe&anonyl

%mlnuclldln and mor phol i'nyl, Were optlona
R? is Eybalkyl seohtas Giuelkyhoderein :h@rgroup ISZ)ptwnaGTy sgbssitpred |bt/ liog 2
nder,st t. th e on | clude
substl it RIS BRI sl sy e hgf oo €y,
cycloﬁﬂ%iofxbl od %91:1?)3‘7106&5/) 111'9&0%%‘ Bed ﬂﬁ@h@%ﬁlr@%’ RPpafrRAReN préfered; or
two or nore of the specitied oups anal ogous
? is a Srineinberethring pptienally @ogtam& 3 E@ﬁpétoﬁ?ﬁ%f‘éf?dfffcﬁmq OrgNR and
0 R2, R3, and X are as
wherf (iR QGG Vbl By SORS R RS o o
R®is mwylt(moms myetipcatiyl, mp;bmpyiairlcyclsplbpy]l) tatt-BRRY (dich 2s
3 su ituents in ently selected frqom fl uoro,
azeti loPHOP@'PMOFH%’thHéSﬁP%e wprly PIRgFATY 9T RSP A8 @gnocielic or

b1cych§ het@d%r 1 g?oMQch &W&@ﬁylun?d&@@%p 1,30 Rraz A1),

sul ph one Ris - kyl “wherein the group is
oﬂht%naﬁwﬂusuvﬁirRum@Uwhyﬂqws2 or 3 substituents

R i pPIERED OFF el d B el R VGt

R’ and @t Api@ipkelcted dn)E] AUGRLROE aSRELH! adll dh@IMHER® §d R® together
NR8 and wherby the ring is optionally substituted by

with theritrogeratang tacghiph sheyes attaghed fprma) 4oy ¢ -mfmpémed saturated

e AOED e DRSO DL RS PEE p apg

furthérrheras forhiselgeted lﬁbﬁﬂo;@tgeﬁrﬁsutmys fnofpolnyl) or nitrogen (such as .

piperazinyl).
R’ R%, R’ R'", R"? RP R™R' R'®, R" are independently hydrogen, or Cy.alkyl (such as
methyl or ethyl).
Preferred values of R'®*-R* are as follows:
R'®, R and R* are hydrogen or Cj.salkyl (optionally further substituted by NR*R®).

Such values may be used where appropriate with any of the definitions, claims or
embodiments defined hereinbefore or hereinafter.

Particular compounds of the invention include:
N-[2-[[(2,3-difluorophenyl)methyl]thio]-6-[2-hydroxy-1-(hydroxymethyl)ethoxy]-4-
pyrimidinyl]-1-azetidinesulfonamide
R,S) N-[2-[[(2,3-difluorophenylymethyl]thio]-6-[3,4-dihydroxybutyl]pyrimidin-4-yl]azetidine-

1-sulphonamide; and



10

15

20

25

30

car bonyl group, and wherein each phenyl or heteroaryl
group is optionally substituted by 1, 2 or 3
wamsie4saent s i ndependent |y sel ected from cyanpCT/GB2005/003257

heteroaryl, -OR4, -NRSR6, -CONRSR6, -COR7 , , -COR20,
- NRBCOR9, -SO2R10, -SO2NR5R6, Ci-6al kyl [optionally
further substituted by 1, 2 or 3 substituents
i ndependently sel ected fromt.ORR0 , -COR20, -NR18R19

or _.nonocyclic_or bicyclic

- CONRL8R19 , phenyl or g
N-(2-HEk R loyphenHarehHRiokebe r ot oty 2riy SRR e Ry Do Ry gpyrimidin-

iz diXe-$ 2k geand wherein each phenyl or heteroaryl
4yl]aé?tlcl)%%ei§§ gﬁp}taflﬁg%afly substituted by 1, 2 or 3

N-(2-f@Bsdiflhorebéreyl) il p@f i R 12RY- sk deatye tnfetipripriopyldo xy-} PRIMidin-4-
- NR5RG, -NRSQERQ, heteroaryl, d - al kyl (optional

yl)azﬂ‘@l‘”(ehﬁg‘lsu@?ﬁg’l‘ §at%d by 1, 2 or 3 substituents d

N-(2-[(2 @edaﬁa@l%ﬁéRdfyl ﬁﬁé]%ﬂ{qus,ﬁs)oznh%@ﬁgu-mgﬁglg)}/o&yl]@@ﬁmmﬁ@m-4-

val'ues of "R17 ‘are as follows: R4 is ogen or
yDazeQidirgal -kylfonaRideand R6 are a group selected fromd -

v S R Rete P e LR ¢ B S Syo R R B B B diny -1
azetihmdsuaddddet erocyclic ring optionally containing a
further heteroatom sel ected fron1oxggen and nitroqe

n

N-[2-H{ B AsliflygyophreyDipethylithiol-6- Ribydropy b-(hydra sy ety ) -epethydgthoxy]-4-
. ar.e hnd yvdrogen, G -6al kyl or phenyl.

Pyr‘“?:‘glﬁzféﬂi %ﬁﬁ&ggﬁygémﬂ%gm& R20 are as follows: R18 , R19

N-[2-Hi@]3dathozs ghehyliined eithiqd e (Y R)-2 g thexgdr mbthy lethoot y}-4 lykiyrlidiny 1} -
(o tlonaIL%afurther substituted by NR8R9) .Preferred

2-thiagglegdtongmid®) R2, R3, and X are as follows: Rl is

" _ 1 € o V7 ot - 1= - ~ . .d. 1-
0 S SR A IRy B o B
4-pyrglipstuifonamede by phenyl optionally substituted by 1, 2

2 i S B PSR TR DAy RS LD 95 -
1-piperfakidesul@nfaiid N-x H OB B-diffiorSpHeRyIyheth N th@a 6-{($R)-2-hydroxy- 1-
particularly preferred. R2 is Cl1-8 alkyl, such as Cl-4
methglethpky]-4vppri@idinylhé, 6dibydsoi Ismethyl-6wap 3D idssrifepaaidyy
e B A RIS T S DA i
1-azetidinesulfonamide N-[2-[[(2,3-difluorophenyl)methyl]thio]-6-[(1R)-2-hydroxy-1-
methylethoxy]-4-pyrimidinyl]-methanesulfonamide
N-[2-[[(2,3-difluorophenyl)methyl]thio]-6-[(1R)-2-hydroxy- 1-methylethoxy]-4-pyrimidinyl]-
4-morpholinesulfonamide .
N-[2-[[(2,3-difluorophenyl)methyl]thio]-6-[(1R)-2-hydroxy- 1-methylethoxy]-4-pyrimidinyl]-
1-pyrrolidinesulfonamide _
N-[2-[[(2,3-difluorophenyl)methyl]thio]-6-[(1R)-2-hydroxy- 1-methylethoxy]-4-pyrimidinyl}-
cyclopropanesulfonamide
N-[2-[[(2,3-difluorophenyl)methyl]thio]-6-[(1R)-2-hydroxy- 1-methylethoxy]-4-pyrimidinyl]-
1-methyl-1H-imidazole-4-sulfonamide
N-[2-[[(2,3-Difluorophenyl)methyl]thio]-6-methoxypyrimidin-4-yl]azetidine-1-sulfonamide
N-[2-[[(2,3-Difluorophenyl)methyl]thio]-6-methoxypyrimidin-4-yl]piperazine- 1-sulfonamide
N-[2-[[(2,3-Difluorophenyl)methyl]thio]-6-methoxypyrimidin-4-yl]-1-methyl —1H-imidazole-

4-sulfonamide
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cycl opropyl oxy or isopropyl oxy), hydroxy and fl uoro,
hydroxy is particularly preferred; or R2 is a
wa20menbseed ring optionally contai ning a het er pAT/GBR005/003257
selected fromO or -NR8 and wherby the ring is
optionially substituted by -OR 4. R3 is Cl-3al kyl
(such as nethyl, ethyl, isopropyl or cyclopropyl) or
-NR5R6 (such as azetidinyl .1pyrolidinyl, norphotinyl,
i peridinyl, piperazinyl) or phenyl or a nonocyclic or
N-12- [ g ifteomehensbaeyh 5oL ({4 B 25-dihbomy i Re GaiparpIIoxy }-4-
.ok 1.22-di Eg% olyl). Preferred val ues of R4-R17
pynngé%}gé %%ﬁﬁ%%%hb |§ hydrogen, or Cl-3al kyl (such as
N—[2-f[él,BBUiﬂu@blblﬂényl)g}e?iy@ﬂﬁg}in(?)fi,Zlf?&?tﬁFdiﬁydrbXRﬂi-Iﬁﬂlﬂylﬁﬁ)g@f]exy]-4-
. a group selected fyom Cl-2al ky such as nethyl an
pyru%qﬁyﬁ)lgeépanggﬁm together with the nitrogen atomto
N e R0 DA TR 2 L B By b Ay propylloxy )4
pyrinpginpl]ledzetiflinegyilfoearndieny| ) or optionally containing a

v G AL ATt oo
pyrinfi@iny 9 - pipdrizinE¥uonartilid , R14 R15 , R16, Rl17 are

i ndependent |y hydrogen, or C1-2alkgl (such as nethyl
5-(azefpdigetl Hyjear borpDeNd 2rledi3iflupsebegry it ol LR) &hydroxyilt ows:

L & or Cl-6al kyl
methﬁ%‘%??‘@w&r %&?&%E@ﬁﬁg‘g’?&e&d by NR8R9) . Such

vashef theyabbe mesitbnat esmpauns apd tietphamhddeuddayly atcdpleble salts,
definitions, clains or enbadi nents, defjned .
solvajes O K BYolsatliapseth JieFedr, ks ipa gty SARAStTIY agpect of the
inventiBg i nvention incl ude:
N-[2-[[(2, 3-di fl uorophenyl)nmethyl] thio]
- 6- [ ZThérpetsant yavedtighindthexynoridhy & peickss) i the preparation of compounds

- imdinyi]s |- i di | f ide RS
of f"r-“ﬂA‘gg fll[) ?ﬁ%@%ﬁ%&?&%ﬁﬁbicﬁgﬁ%f ] b r|\]/z61]m 6?[ 3, 42 di hydr oxybu
(a) treatingRYdoniPodhd oftfoymhRZhy: di ne- 1- sul phonami de;

and-[2-[[ (2, 3-di fluorophenyl ) net hyl]thio]-6-[3-hydroxy
- 2- (hydr oxynet hyl ) propyl ] pyrXmf di n-

2
1
\N)\S/R

(22)

L

wherein R!, R* and X are as defined in formula (1) and L is a leaving group such as halogen
with sulfonamides (R*SO,NH,) where R? is as defined in formula (1).
and optionally thereafter (i), (ii), (iii), (iv), or (v) in any order:
1) removing any protecting groups;
ii) converting the compound of formula (1) into a further compound of formula (1)
iii) forming a salt
iv) forming a prodrug
v) forming an in vivo hydrolysable ester.
Reaction of compounds of formula (2a) wherein R!, R* and X are as defined in

formula (1) with sulfonamides (R*SO,NH,), where R is as defined in formula (1), can be



10

15

20

25

4-yl] azetidine- 1-sul phonam de
N-(2-[(2, 3-di fluorobenzyl)thio]-6-{[(IR 2R)-2-hydroxy-
wo 20080gbPpr opyl ] oxy}pyriinidin-4- yl) azeti di NBET/GB2005/003257
1- sul fonam de: and
-(2-[(2, 3-di fl uorobenzyl ) thio]-6-{[ (15, 2S)-2-hydroxy-|
-met hyl rropyl]oxy}pyrimdin-4- yl)azetidi ne-
1-sul fonam de -[ 2- [[(2 3- di-fs3.uoro
_rhenyl )nmet hyl ] thi o] - (25) - 2, 3-di hydr oxy
carried Qyih iR the pygsence 9 .ausmt%hlen S~ fohveat g Wézﬂmtfh@%fiﬁmgmlly or by

rrﬁcro_%%a!v%%! %é%?ﬁos(%# s&ﬁ%ﬂg g{ﬂ%}g ﬂ%@%gﬂ fat %Cthhas thﬂse frz?m cesium,

potasgymi fithiimpk fodidmalviett pefessbiy Cmmcdﬂ)onate is used. Suitable solvents

oo bt SRR AE PO Phe iy e o i

Prefel?abi}hl azc%ﬁﬁé' i Rea ”Tg@te%ﬂe?ature of the reaction can be performed between
3-di f1 uor ophenyl ymethyl] thio] -6-

10°C Ian@jZ(ﬁ’ Onprtfarbly at 108ChEkanplexyf] suitablp gatalystdiimpide a suitable

pa]laciltn[(glg(g)§gh{ncg|Ssu%f%%@ﬁ%}lm(ﬁmejlleﬁllegﬁacetgnf)(ilpalladlum(O) (Pdy(dba)s ),
or tetfa(k?s}nlﬁreﬁylﬂh@p}ﬁmeéalmtdi‘fi (PR, ](eltlfér RY0.0 1005 Myl &qulvalents) in the

erazi nesul fonam dei V-1 2-[[ (2, 3-di fl uorophen

presehgqq Fjugpble lipand suchas E&W‘iﬁh}’mﬁw@ﬂﬁo‘k§]d1y1)b15[¥lp enyl-

phosp}@%%’%éxﬂblgd 2%%123& p)gz'l&ﬂ Q%lgél%s ho.lﬁ% % &lg,l\kl_dtraqthylammo)blphenyl or 2-
dlcyc[c{l(eﬂyl%lﬂbjbﬂmmaQpb@nyll-l);mbm,lll1 tHiplehyl (6€PI-_E[(()_S) (either in 0.01-0.5 mol
equiva egés@tPraé &J%ﬁp Gﬁtaggtg(g)%b%aqgﬁ)is trls(dlge {Tgleq{eQggtclﬁe)dipalladium(O)
(sz(cu[m%3 I &ﬁﬁz%‘g}cidhes?{mﬁ%& el hyl duIIEBr@% Al lBl 'ﬁen%r Bs) in

| met hyl et hox -4 pyr|n1d|ny anesu onani

0.01- &I—S[Iﬁol[e[q(lﬂlalknm if |1 odiopineray 1OOTEY Wgh $esivm garbc)&tﬁ gs the base

|7 o2y dr gy oo ml bk BRIy A Pyr i m dinyl] -

N-[2-[[(2,3-di fluorophenyl)nmethyll] thio] -6- [( |

R) - 2- hydroxy- 1-nethyl et hoxy] -4- pyri m di nyl] -

1-pyrrolidinesul fonam de =z

“[2-[[(2, 3-di f I uor ophenyPrm? h I]thn o] e (

1§ ?)-2-hydroxy- 1-net hyhetﬁeN i di nyl] -

cycl opr opanesul f onanm de

PG
(2b)
wherein R' and R? are as defined in formula (1), L is a leaving group such as

halogen, PG is a convenient protecting group or hydrogen and where X is oxygen or sulphur,
with alcohols HOR? or thiols HSR? respectively wherein R is as defined in formula (1) in the
presence of a suitable base and solvent,

and dptionally thereafter (i), (ii), (iii), (iv), or (v) in any order:
1) removing any protecting groups;
ii) converting the compound of formula (1) into a further compound of formula (1)
iii) forming a salt
iv) forming a prodrug
v) forming an in vivo hydrolysable ester.

Examples of suitable bases include the alkali metal hydrides such as Na or K, or metal

alkoxides such as Li, Na or K-tert-butoxide, alkali metal hexamethyldisilazides such as Li, Na
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N-[2- [[(2,3-difluorophenyl)nmethyl] thio] -6-[(
[ /?)-2-hydroxy- 1-nethylethoxy] -4-pyrimdinyl] -
wda20vebagk3 | H-i r ndazol e- 4- sul f onam de PCT/GB2005/003257
N-[2-[[(2,3-Di fluorophenyl) et hyl ]t W] - 6-nmet hoxypyrim
di n-4-yl]azetidi ne-1-sul fonam de
N-[2-[[(2,3-Di fl uorophenyl ) net hyl ]t Mo] - 6- net hoxypyri p
di n 4 yl ] pi per azi ne-| -suh cegam de
gh -Di fl uor ophenyl ) met hyl ] t W] - 6mst,hoxyprirn
or K- p@gagpe 1};11a}z1c}?ephgapt cqrppqalsﬁscfgglbpsel\la Suitablesolvents include

Sy 5oigaf B O e

tetralp';irdfmiaﬂi h%d}oydana zgéym@l ambdiglyhenani de

%Z’ 2 s of#g{rﬁ.g? gl?)grf}gprmt %ﬂ.{ld&l@ arl: di‘finged/n;) f021’4nr1)1 (%) Lisa

| _
leavu[i%/ ﬂoﬁ% glthdE])c/dls Jlglré%fzg 2{1(5?5;5 n%o?ﬁ&ﬁﬁn?%r&é&t&g gr<{)up 01rI hydrogen and X is

CH,- ozg)bozd Zay bhychp@w -from pempgrings opfarinelay(2p) WhereinR ‘dis aydgfined in
formulrl éﬁzt[y(téea%nq%ﬁ B18$ & gﬁ’ﬁfytﬁ%%ﬁ%ﬁ‘w%ﬁef GHﬁk(qo/u,Bh%g” type reaction

condfﬁS)ls @yﬁie&l hooB, ax 8- ﬂp‘lm hyi@oe Mﬂl]a@&ithblﬁrprdl&’dtédfb&bﬂi}t|a]:1d or
erazi nesul fonam de 5-(azetidin- I car bo

ester Rl Doz BRTIATE! DFEASTYE FOSHOES(ACS) 1999 ls Bl phPIALI561,

t
sAC 0, D1, pRONTL ool L et il el o
salt, ce end sdivent saﬂhtthenmbbwmioemme Heating. VO hydr ol ysabl e

ereof, taken in ual articul ar
zlsp?éc ek o g WRRCTHRREY ieéfﬂnP% é‘%ﬁ?ﬁ‘i“ﬁe‘gﬁf‘ﬁa ﬁtsf SiliSeases and
solveB{sCiHéh‘i’cfeSt &Eﬁ%ﬁn&&ét&gﬁlﬂhﬁlﬁ(ﬁﬁﬁ@)‘ @8,(@ha)SP 6??51[!1@&11981—
formula (1) as defined above which ‘conpri ses a)
acatater (@df@lh@z)a addedpolin thebide potasyim chiaiyle, tﬂm»né:utwlmmomm chloride;
are as.defined | f or nmul 1
and W5 i Qe PR Rl B oAb B s B uBfptt R
dlme b AndRdide Sr ASme 1pﬁ¢oudﬂnﬁafn€ul a (1) and optionally

ereafter (i), ( (in), (i % or (v) in any order:
For “Suzuki” type couplings, examples of suitable palladium catalysts, ligands, salts,

bases and solvents include palladium di-acetate; with ligands tri-cyclohexylphosphine, or
2,2’bis-dicyclohexyl-phosphino-1,1’-biphenyl or di-t-butyl-phosphino-1,1’-biphenyl or tri-t-
butylphosphine; with salts potassium phosphate (K3;PO4) or potassium fluoride in solvents
tetrahydrofuran or 1,4-dioxane.

Compounds of formula (2a) wherein R', and R? are as defined in formula (1), and
X is oxygen or sulphur can be prepared from compounds of formula (3) wherein R'is as
defined in formula (1) and L is a leaving group such as halogen by treatment with alcohols

HOR? or thiols HSR* wherein R? is as defined in formula (1) in the presence of a suitable

L
2

;

L \N)\S/R

3

base and solvent.
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1) renmoving any protecting groups; ii) converting the
conpound of formula (1) into a further conpound of
wo evoaiobe2f 1) iii) formng a salt iv) form ng aPEr/cBRAg/003257

v) formng an in vivo hydrol ysabl e ester. Reaction of
conmpounds of fornula (2a) wherein Rl, R2 and X are as
defined in formula (1) with sul fonam des (R3SC2NH2) ,

where R3 is as defined in f.psdrula (1), can becarried

out in_ the presence of a suitable base, solvent_and

cdramplas oh sutable basey walury theralish metal yidessuckea fyg &, or metal
alkox?c&a(s) Egéh% 24! ieNR 8P RS kI &, TRLA NG ﬁ@?zﬁﬁétﬁﬂdfsﬂﬁﬂd@s%ggltl as Li, Na

rom cesi um potassium [ithiumor sodium
or K-péehextahdiyildZel] onmnetat dobataeesisschussada, ISuist Slitebls cblvemts snclude
i.ncl.u

) e tol yene d ethers such as anisol g, .
N N-IGEHRings dohs 5 R ORarS Sarsmieh A kogmigirgfgen, 1,4-dioxane,
glymEhRd GBRY Brefrbl PSRN h§diReH tetldh§dioniRe hedibientab réfhii
reaction can be perforned between 100C and 120Q0C,

tempgaefeisgbipjoygd. 1000C. Exanpl es of suitable catal ysts

incl ude a suitahl e pal]adiunt .

oot <R ar a7 aieR SR e & bR ymuta (1. and
X is {0PH2 689 BIR dan HRIprépkddtiioichinpbaislop fasii (3¢ pakteadRUMm as

(Pd(PhJ) ) (either in 0.01-0.5 nol equivalents) in the,
defingst sforprlagh) andduistadprdng gigan quadiasthalpgen, by treatment with a suitably

proter%tgd %&gﬁ?@%&% ;‘Hgég\l'r &%BLR? nt?lf)é" redeflinYdonBltRhe kﬂl’fﬁé’ﬁf 12@63), $BH ppl1133-
1136 Rorthvitly a lsaitebly propreasitorome &id ohederdindet 18pzakiicooplighhgpereaction

| - :
condigiogs GG 1992 BRAZAHPISSIO3GL, JACS 790 w42 50999 1QJ0Rin the
preseRBYOf 4 gﬁ?t:égé)paﬁﬁiiﬁlﬁ%ﬁtailﬁt,%ggﬂd, Qalp, YA aiCkdiveat ®ith $hermal or

~ Preferably the catalyst conbination is
micrawavs(hdatiegzyl i deneacet one) di pal | adi um(0) (Pd2(dba)3 )

TP SRS PR RIS Ofuigble ppfadiuy spighps, s bges and
solvénBNBMAe (SRiTBsky lidbnadelon®)dipalRlinen0) (Pah@ni)s),ion palladium di-
4-di oxane at 1000C with cesium carbonate as the

acata:tlfé@’é,(%ﬁ)zx; lg3idadr salis inslpda pebpwRIHLOBKe S i Arifr Bty Iy nonupp shloride;
o B A B LR L
dimefHydoaaimidg og Nomethyt-phydlidigeromenBrefdnatsle pXlddsurn dy-gentaterwith salt
tetra—?lytl)urt)}r)lgrrnhlonium chloride, with base tri-n-butylamine in solvent NN,-
dimethylformamide at 95°C is employed.

For “Suzuki” type couplings, Examples of suitable palladium catalysts, ligands, salts,
bases and solvents include palladium di-acetate; with ligands tri-cyclohexylphosphine, or
2,2’bis-dicyclohexyl-phosphino-1,1’-biphenyl or di-t-butyl-phosphino-1,1’-biphenyl or tri-t-
butylphosphine; with salts potassium phosphate (K3PO) or potassium fluoride in solvents
tetrahydrofuran or 1,4-dioxane. Preferably palladium di-acetate with ligand 2,2’ bis-
dicyclohexyl-phosphino-1,1’-biphenyl with salt potassium phosphate (K3POs) in solvent
tetrahydrofuran at reflux temperature is employed.

Compounds of formula (2b) wherein R! and R are as defined in formula (1), Lis a
leaving group such as halogen and PG is a suitable protecting group or halogen may be

prepared by reaction of compounds of formula (3), wherein R' is as defined in formula (1)

and L is a leaving group such as halogen with sulfonamides (R*SO,NHPG) where R’ is as
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with al cohols HOR2 or thiols HSR2 respectively wherein
R2 is as defined in formula (1) in the presence of a

W@ niobAabises base and sol vent, and optional |y thePerGBe#05/003257
(i), (ii), (in), (iv), or (v) in any order: i)

renovi ng any protecting groups; ii) converting the
conpound of formula (1) into a further conpound of
forrrula(l) iii) formng a-selt iv) formng a prodrug

v) form ng an in vivo_hydrol ysabl e ester. Exanpl es of
defined,in fgpnila phisand RGhisiasyisaklp Ef%wlag|gr<ﬁ§’tqilh}’ﬁ§%?il,d@§hesﬂf€§?ﬂce of a

Sulta@ég%}?o%hgﬁ, %%ﬁ?&@m&k#aﬁexa [ di 2. I a2| Slgso;ush as

andoptlondugohertfaﬂwmrfenbyhdnﬁoﬂdarzlde or nmetal carbonates

uch as Na, K, Cs. Suitable solvents include
i) ad WEWIHPWEWP%/WQH?%% | - met hyl - 2- pyrol i di none, tol uene

ii) coﬁﬂa‘i‘t:ﬁé R H&&a @fooﬁﬂm @,mtbeatmﬁﬂéf%ﬁfpaﬁﬁbf formula (2b)
|oxane yme and di g . Al'so, conpounds of

for nﬂmnplmg Ofmletrablp ipagRs amiiudeaha alétalameméﬂwdre(tﬁmsnclf ayNappK, or
metal( é%q;(éckes éHYh ??rlgl.[a?éllg? ?%{er :J%uﬁ <g$ ﬂ%&rrgta% eg%laet y#désﬂamdes such as

Li, NQUQK-}Wxaﬁ;emgnﬂsﬂa@ﬁe d¥endsleaftondtel QIR 48 QVHY B 1Y SSi@fable solvents
forrrulalsﬁib wherein R2 is as defined in fornula (1

inclugg aqetonitrife titrajydrpfugan d+4r619#6}nepgldfr@@médh%lmén@euﬁ@e@r)ature of the

reacigfC U RN by 08 092604 P CORLINT LRI Bl e
suitatide palitadiura@) sloun’:e ashas telmﬂsmph&{;zlp]kﬂsphmelmﬂ]]adgm (Pdigehs),) or
actjon conditjo 121,

tflS(d}P,&é@d@GB‘iacetﬁBC)j!Qgﬂa%bm@gggdz%fi@gddﬁlt enprf:ﬁ:gg 8 o tegleélfgand such
as (9.9- (ﬁh'lb ?pbﬁ )&ﬁiﬂeﬁém @tﬁ&%l@ﬂdiﬁfenyl'-}ﬁ}%@ﬁgne %ﬁhﬁtgh&‘?scﬁ Zand

sol ven hermal of nicrowave heati ng
d1cycﬂ(ypey IGdI@ISth@Q’ (. Radmietlsylahinghiplenly oratlic peldhanyl- phosphmo-

b t J | t i | d
2 4§l b hiEheRRERBHEH pal | adi un(0y (Pa2(dba)3 ).
OchﬂﬁﬂadLﬁdb Hffodinakas pwBertMA'Qé\a3 ddfined 36 e hus(1) §nd L is halogen

i ncl ude potassium chloride, tetra-n-RQutylammoniu
may phPpisparee rogrrpineyeds offermidla DrvheseiB R v aﬁﬁqf@e@rn formula (1) and

L is (ﬂf—[ z[%ﬁﬁ Wﬁ&ltmgl@%hgkﬁ]g a%@gt seh X?Bﬁossph(ﬁsllygﬁrchlonde The

reaction may be carrled out in the presence of N, N-dimethylaniline at reflux.

Compounds of formula (3) wherein R is as defined in formula (1) and L is OH;
L
@)
L \NJ\SH
4)

may be prepared from compounds of formula (4) wherein L is OH by reaction with
alkylhalides (R'A) where R’ is as defined in formula (1) and A is halogen in the presence of a
suitable base and solvent.

Examples of suitable bases include the alkali metal hydroxides such as Li, Na, or K, or
metal carbonates such as Li, Na, K or Cs, or metal acetates such as Li, Na, K or Cs, or metal
alkoxides such as Li, Na, K tert-butoxide. Suitable solvents include water, N,N-

dimethylamides, 1-methyl-2-pyrolidinone, ethers such as tetrahydrofuran, 1,4-dioxane, glyme
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or N-nmethyl-pyrrolidin-2-one. For "Suzuki" type
coupl i ngs, exanples of suitable palladiumcatalysts,
wo pganas23 sal t s, bases and sol vents incl ude paPCHGBRODS/003257
di -acetate; with ligands tri-cycl ohexyl phosphi ne, or
2, 2' bi s-di cycl ohexyl - phosphi no- 1, 1'-bi phenyl or
di -t-butyl - phosphi no- 1, 1'-bi phenyl or
tri-tbutyl phosphine; with sgd.ts potassium phosphate (K
PO4) or potassiumfluoride in solvents tetrahydrofuran
or 1T12¢3- mmmentm%wagldeﬁ a pharmarenticalLpmpiesition gomprising a

def | &
compfii B 0, S L PO P s B F P
ydroﬂ)%)ibl\éﬁéﬁtéﬁﬂl@reﬁi aks he@bdfié Befthed nmfa@gdﬁduan (wiith ptehrinadentieally

| eavi ng group such as hal ogen by treatnment with
accepiableoiN P HOHRens 0T CHFIST-s HSR2 wherein R2 is as defined

in f i

L0y ST ey SR B CR, e B o pr A
compasikiad of uhmhmiwhmdwhuth&ompmhcsamxhkg amonhpouud ofrﬁtraiula (1) ora

aIKOX|ﬂes such as Li Xi de

pharmaceutica éi‘%ﬁ?&% Y 5§ql\gﬁq arelg vg{?g}yd;d%l a]S)P € eRfeT H}ereo as herembefore
defind§, %&Wa%h&'uﬁéil@zdc%tatﬁé ad]ﬁ@zﬁﬂt &ﬁé&%@hﬁﬁr SEROp@Fmaceutical

Sui tabl’e sol vents incl ude
comppsmdmsrmamw adrigéstered tonmaﬂy (e. 2 tpyhedungi amfbwealrveﬁtyﬁ ©F & the skin) in
dr.of u gxan
ettt RO e PP AU Aot T ey frytacons:
or sysi‘émﬁﬂf‘l)y Q. ?r@rzﬂ Qliihistf 6P &4 fle Y6 6n bBtaBRY), EapRales,Alyfips, powders or
ounds of formula (2a) wherein R*and R2 are as
granuéréf @w@dparwtpr@} aﬁxmalszrﬂlon Biribe formoof spjypionger Salsmf‘élﬁle%é)ﬁ by

I
suberfieBL ATy AL RO iyl e o OB
transdeumhllpsPiefdratg e the doynponadd ofehd inwentionsare admmhﬂtgred orally.
prot ected. al kene under, "Heck coy ling, type r ac 'on
condft 2o e fhriyse as SisEapeuticms %mes’qé%cglﬁa@@? ek (D
and tﬁ’euﬁgﬂa}ﬁ%e}ﬁu@zﬂgft RELHELIO RNy RE bldm%voqifd?dlyééﬁﬁ%sters are also
coupl I'ng” type reaction conditions (JACS

useful g@gharmacal@dical ppds Bﬂhg gelopimgsarbgandardisatipg of BbWGO god in vivo
test sxsgloogpgltt}?e etfvgg.gﬁrg 3 ffo rbt ? gﬁ%ﬁ%ﬁgl & \9@12]?11319 ?ﬁl]ﬂvtltﬁ lablatory

anim# such as cats, dogs, rabbits, monkeys, rats and mice, as part of the search for new

therapeutic agents.

The invention further relates to combination therapies wherein a compound of
formula (1) or a pharmaceutically acceptable salts, solvate or in vivo hydrolysable ester
thereof, or a pharmaceutical composition or formulation comprising a compound of formula
(1) is administered concurrently or sequentially with therapy and/or an agent for the treatment
of any one of asthma, allergic rhinitis, cancer, COPD, rheumatoid arthritis, psoriasis,
inflammatory bowel disease, irritable bowel syndrome, osteoarthritis or osteoporosis.

In particular, for the treatment of the inflammatory diseases rheumatoid arthritis,
psoriasis, inflammatory bowel disease, irritable bowel syndrome, COPD, asthma and allergic
rhinitis the compounds of the invention may be combined with agents such as TNF-a
inhibitors such as anti-TNF monoclonal antibodies (such as Remicade, CDP-870 and
D.sub2.E.sub7.) and TNF receptor immunoglobulin molecules (such as Enbrel.reg.), non-

selective COX-1 / COX-2 inhibitors (such as piroxicam, diclofenac, propionic acids such as
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m crowave heating. For 'Heck" type couplings, exanples
of suitable palladiumcatalysts, salts, bases and
Wa lose2ss3 | ncl ude PCT/GB2005/003257
tris(di benzyli deneacetone)di pal | adi un(0) (Pd2(dba) ),
or palladiumdiacatate (Pd(OAc)2); added salts include
pot assi um chl ori de, tetra-n-butylamoni um chl ori de;
and bases include tri-n-buipgl am ne or
di -i sopropyl et hyl am ne; and sol vents include

naprompl\ﬂulmgnotﬁgu fenoprofen @e@prqumpprgm fEmamaiss Qucé]rpé mefenamic

M-I N —
as aspirfn) -OORLY Mhﬂﬁ'ﬂoﬁﬁ(sucth e&QhMeﬂbthll\belecdxihserqfd:cfommmid@xdi and

95C is enp For "
etorw@ﬂb)slemda’é? el sp ey st Tes Bl e g a A os
pem01 Lorei drgﬁ}éﬁg&aﬁﬁl&eﬁ bldm by ﬁﬂﬁ{ﬁﬁﬁ)ry BbWE disease and

ands tri-cycl ohexyl phosphi ne, or
1rr1tabP:, }R)vtnl disdrdey tirtheesotivepilenisqgiants @ndlude sulphasaiazing angr5-ASAs, topical
di -t-butyl - phosphi no

hen
and sysiemi BT, RESBPR Siggprrod JPEESoreRsr s piisen bRt
and aftPnteg®s POt @ssi um fluoride in sol vents tetrahydrof uran
or 1,74-di oxane. Preferably palladiumdi-acetate with

I l gaﬁd: mesznmnmtwcsnarf@sﬂgqrrelaq% e spmpinptionpt ¢ gpapgAund of the

mventtlcét} 'P§F§‘ ?lg ﬁ \SEh ﬁ{yng E?)%ﬁnﬁésﬁ%éirﬁg)?% )eS ]Iiﬂg)xz%\ég@ﬁ -LO) inhibitor
or 5- l%gﬂygwasé%cﬁf/atﬁ@rpmﬂem E2p) \amagcmm sith anclleRONAABTAS; fenleuton;

GO Y REN N T ORI -
2,6- d?t%'rtqn&%ﬁpﬁgél %ﬂ@oﬁgﬁﬁ%?h@%t&ﬁﬁﬁrbﬂﬁaﬂg suCRAPZLREE 7052138, the

as defined in formula (1)
compangll $B-23066 1|, pgniding)- gfosmmtcxlacctyaasndphﬂ@@gn cwhp‘hunds such as L-

| f (R3
739 Oﬁa’r%‘fg?ag‘gn@%?g]ﬂ?d Cé%‘?l\‘ug_lﬁgs‘g‘;%er e?‘g)s %:Jf ? g qlg%d&ﬂe compounds

such KOSAN M 1386 NdE £88NB50f a sui tabl e base, sol vent
and catal yst heated thernal lf/ or by m crowaves an
af

opt i Dheapiesent hmeetam gill furthergelatesitg thergog}wnagpg@ fa cplylpound of the

mVCn{:‘Bﬂ-&%ﬂ%né’ftg]EagtF%% og a??%sn%yﬂ?r lelui(%tng \g.?lr]%: hol{nt'%oh 2? sub4.,

LTD Se84mna 120dublix@ngetedsrarh tl&lgrbvqbécmshasgef iha @hmmm3 -ones
al kali metal hydri des such as Q $<
such as 1.-651,392; amidino compounds such as CGS- 2{01 C; benzoxalammes such as

ontazolast; benzenecarboximidamides such as BIIL 284/260; and compounds such as
zafirlukast, ablukast, montelukast, pranlukast, verlukast (MK-679), RG-12525, Ro-245913,
iralukast (CGP 45715A), and BAY x 7195.

The present invention still further relates to the combination of a compound of the
invention together with a PDE4 inhibitor including inhibitors of the isoform PDE4D.

The present invention still further relates to the combination of a compound of the
invention together with a antihistaminic H.subl. receptor antagonists such as cetirizine,
loratadine, desloratadine, fexofenadine, astemizole, azelastine, and chlorpheniramine.

The present invention still further relates to the combination of a compound of the
invention together with a gastroprotective H.sub2. receptor antagonist.

The present invention still further relates to the combination of a compound of the

invention together with an o.subl.- and o.sub2.-adrenoceptor agonist vasoconstrictor
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met al al koxi des such as Li, Na or K-t rt-butoxide,
al kali netal hexanethyl disilazides such as Li, Na or
wo&20ve024823 hyl di si | azi de, or netal carbonates sSBCIYGB005/003257
Na, K, Cs. Suitable solvents include acetonitrile,
tetrahydrofuran, 1, 4-dioxane, glyne and diglyme. The
tenperature of the reaction can be perforned between
10C and 1200C. Exanpl es of 9gitable catalysts include
a _suitable palladiun(0) source such as _ .
SympaEhOPURIEEG rigphe ripch hass prapyisasdringi (henPefgtpine) ph)‘ilkl)yipropano lamine,
' i be ' t ). di pal | adi Pd (. 3 )
pocuddebi g AR ARSIRARLAPUE, B8 Sl Ry oSS Weatdrozotine
hydrdchlo@ide] xyadrhgthzSitextgaideaieidd, dad @iyindeépihephpne RydroBhesd)

i ne ant phos), or 2- o

di cy&f’(% REXSAL -’%Y?é‘é‘% St further relagesiiorthe Eombinptien of aeempaund of the
. . 2_ é y IC e . | - . . . A . .
mve,ng\Enjr ‘ t’o 't?lt r :Wfftirl‘xs g%tl}cglg%%gﬁ_ Eé%mﬁse ﬁ‘;ﬁh f&ﬁ%)oplu& r!r)}r)%l{,lurqg‘s tiotropium
bromigfe; pxitrapium Yroidds prenaepie; asl telengbpiiened in formula (1)

For i Bt TRERPT it B B o bCh AP PR fopgpound of the
inven@ibfl tbgetifer DY 7. RAELI10B. dibk NaReRREQEE Q%cfndlér?r% ;@(%125? m§&ﬁ;})terenol,

as phosphorous oxychl oride. The reacti
isopretarenple d isoptenaline, helbpreesie ngdbusdmel, - firmetenyll asilinkreenlat terbutaline,

orcip%glgl!iﬁ;eéa blgtxﬂ)f{?rgr ﬂﬁ}séqufetf; orglh | zélir gt%@\{_\f e({rzi) rrrlzﬁtﬁlx%éthggj.nes including
theophy RipaRad afniPhg BRPOAdEn eforidplyBdled of ﬁﬁlswﬁi&%e_eeﬁeoﬂs ;MEM2, and

by reaction with al kyl halides (RLA) where RL is a
M3) éagoRBH in formul a (1) and Ais halogen in the

res j. L vent... Exanpl es of
0 S Rl B PSSP R S QbR Pl o
invension kogathet wjth¥a insatinHike @rowibtfadtoCpdDIGIFEE) Hidticas Li ,
Na, or Cs, .or netal _acetates such as Li, Na, K or
Cs. Ohe Frspelt inyertiqy sk Fusthemrelaiey o thgpmigination of a compound of the

inventiBh Eqé@ﬂfe@@iﬁean ﬁ%ﬁl&@?in@o&ﬂi{o@%nﬁtﬂ r@?&cgg %%é'ﬁ@ﬁlﬁ:r si(?]e effects, such as
N, Ndi T net hyl am des, [-nethyl-2-pyrolidinone, ethers
predngygoé, paediisstioneh fldnisd lidea mrianicinbloicoacanmideg byuimmeBasohb eipropionate,

e BRI B TP S T BBy et )

phar TRCgretdne alveitiG G BPfuBéGreRds o tHRUUBRBE of B c¥in¥Sund of the
invention together with an inhibitor of matrix metalloproteases (MMPs), i.e., the stromelysins,
the collagenases, and the gelatinases, as well as aggrecanase; especially collagenase-1 (MMP-
1), collagenase-2 (MMP-8), collagenase-3 (MMP-13), stromelysin-1 (MMP-3), stromelysin-2
(MMP-10), and stromelysin-3 (MMP-11) and MMP-12.

The present invention still further relates to the combination of a compound of the
invention together with other modulators of chemokine receptor function such as CCRI,
CCR2, CCR2A, CCR2B, CCR3, CCR4, CCR5, CCR6, CCR7, CCR8, CCRY9, CCR10 and
CCRI11 (for the C-C family); CXCR1, CXCR3, CXCR4 and CXCRS5 (for the C-X-C family)
and CX3CR1 for the C-X3-C family.

The present invention still further relates to the combination of a compound of the
invention together with antiviral agents such as Viracept, AZT, aciclovir and famciclovir, and

antisepsis compounds such as Valant.
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hydro | ysabl e ester thereof, as hereinbefore defined,

in association with a pharmaceutically acceptable
wadjodwase3 dil uent or carrier. The invention fPRCT/GB2005/003257

provi des a process for the preparation of a

pharmaceutical conposition of the invention which

conprises m xing a conpound of fornmula (1), or a

phar maceutically acceptabl e26alt, solvate or in vivo

hydr sabl e .ester thereqf, as herelnbefore defi ned,
Wi t hqjgg BIFAPHHREBIPR ST (Arfict sdttanlocthe apmbiaation of 2 eernpound of the

inverfion CRIgEMheF -witl) %aﬂ'i@’ag%@zﬁuﬁ%éﬁ?é sﬁﬁﬁ&gséatlél&ﬂs dlﬁ%}/lelb%lockers lipid

adm ni stered topically
lowerng Eepss such apstatins, ﬁkﬂate)s b&na-blmekéxs,rmmhﬁ)ﬂbtst Aag®tensin-2 receptor

en tafl us alkane aerosols and dry powder
amag?) glrss{r)?u §1p?a<5‘ﬁgt aggf gég%%‘%‘éhi “8f%y, e.g. by oral
adm mhe presdrit Gfiventlon kel ey ReflatEsan tBe @@mﬁﬂ@ﬁéﬂ &Fa compound of the
syrups, powders or granul es, &; par ent er al
P

mV@né‘BFh W@%@lﬁfat“ﬂ@h CNS taBents cugh ofs @mi fesspgtsofsuch as sertraline), anti-

n r cut aneous ad i str
R N R R T T
selegine ams desagitiney corfP @ﬁlﬁbl&bh Y¥udthgs TMRO) :Jﬂdﬁ ﬁibtnfob@ dtopamme reuptake
n addition to

are adm nistered orall
inhiby ‘Ff\élf Mg Jutagplsts, Migqtime nﬁﬂﬂbﬁtﬁa)elgopwe cagapistsndrd gphibitors of
neurdn@f M@ Aide syaffsd)NEld arfDAL S F slsxcliaé: %ﬂetaqme COX-2

salts, solvate or in vivo eesters are
mhlbIS@emrbpfasoprmpwawt@@ma&l tools in the devel opnent and

For 1 Bk ARt il Forfck e P o o compound ofte

invenfiofl t gathe® WithG1) itpta¥e inhiti@BAYRY Mat@l&l Q@lv%uﬁé’ﬁ@to"i‘%P&ﬁ} %]tagomsts
dogs, .rabbits, nonkeys, rats ‘and mce, as part

(i) ing ‘F‘E‘I*P SQIVeRig W@ﬂ@@ﬁ ithibitpasit(sy) INPOH mhéhitors |GV) adhesion

molecfuli’é' fnﬂﬁﬁ 8&6#@#[8& I a& ?@ka@gﬂgt% %vté)?er apl.es C(\Aﬁew]kmase

mlubmﬁphalglhe:osfab tphosp&@ﬂe\dahﬁlr@genlaﬁb meofsquplkmap Js@b1. - and
ster thereof, or phar maceuti cal conposition or

B.su orrmﬂpg%rl%ﬁg%ﬁﬁr(ﬁg?%gg@lt@ém%% eofichicingn(xiy xpthing exidase
inhib@&d] é"g shifp ﬁﬂn&lo&g 2 ruflt@ ¥ agéntsc‘ %%‘,%g@ﬁ%%ﬁb %‘f&%ﬁg Rhd

and/ of an agent at rrei _
benztagmbanons; (alil) grayth hohnamd sesr;etagagmr (x16&];§ﬁsforﬂnﬁlgrmb®tlﬁactor
soriasis, inflammatory bowel diseas

(TGFBi;f,(?{r)iepéziltgl’eb a%qedgwx&t‘hgﬁgor @Q(@@aﬁv@rﬁhrpglagrgrowth factor, e.g., basic
fibrotAstk GRRAK PRAGT (DFGF); (xvii) granulocyte macrophage colony stimulating factor

(GM-CSB); (xviii) capsaicin cream; (xix) Tachykinin NK.subl. and NK.sub3. receptor
antagonists selected from the group consisting of NKP-608C; SB-233412 (talnetant); and D-
4418; (xx) elastase inhibitors selected from the group consisting of UT-77 and ZD-0892; (xxi)
TNFO converting enzyme inhibitors (TACE); (xxii) induced nitric oxide synthase inhibitors
(iNOS) or (xxiii) chemoattractant receptor-homologous molecule expressed on TH2 cells,
(CRTH2 antagonists).

The compounds of the present invention may also be used in combination with
osteoporosis agents such as roloxifene, droloxifene, lasofoxifene or fosomax and
immunosuppressant agents such as FK-506, rapamycin, cyclosporine, azathioprine, and

methotrexate;,
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hi particular, for the treatnent of the inflammtory
di seases rheumatoid arthritis, psoriasis, inflammtory
whowel2assease, irritable bowel syndrome, COPDPCHSBRODE/003257
and allergic rhinitis the compounds of the invention
may be conbined with agents such as TNF-a inhibitors
such as anti-TNF nonocl onal anti bodi es (such as
Rem cade, CDP-870 and D. sub27E. sub7.) and TNF receptor
innu&gglobulin mol ecul es (such as EnbreLz;g;),_non o
sel edtf Gempeyrds of thedxventipn mapiaisorbs vsed rrombisition witheenisting
thera?élﬁicfh%@ﬁ@?or the detﬂl@ht%f%‘éiegﬁtlﬁﬂﬁh falie: géhb%sotro Wed in
| ubi prof en, fenoprofen, ketoprofen ange upr oféen,
combfirptigmanchedesssaridamsnomedtenaial antaifldmnidosty npédia tiersinafter NSAID's)
ul i ndac azone, razol.ones such as phenyl but azone,
such §%Plf %?%éﬁgéew Bédppi%? ?‘i‘ﬁ% suckaynaprp¥y Hrbigradey, depoprofen,
ketopasfefi@h® PR, F&laRmesishich AOhERAXHR ackR kdé%ﬁféglapmaglﬂmaac
etoricoxi b) | ow dose nethotrexate, |efunomde; ’ ’
apazqiiec Py azipnss suthyabrpirydhiteragusatieylaths sechpmsnisgirin) @OXAR jnhibitors
Fn._gh parenteral. or. gral gold.. For inflammtory )
such BOC ARGk« Bl PRI Rt Blo et o dgr o ip fgheutar herapies
such aocvrectsesndid a ganliyalirosic 4o@s sulhpRagalead hitesydRic And\PART receptor
topi cal and system c steroids, inmunonodul ators and
antagpii¥nosuppr essant s, anti bi otics, probiotics and
ant i Tj ' : ipventiop.still. further . .
ol o g EE s oFAE RARE Lol AR LG i bripindl  exsine
therapeutie pgéronfor digpetrdremetiof baiwet. eSikiublel goats b bs ysdhe sdmbination
L nhibitor, 5-1ipoxygenase (5-LO inhibitor or
Z| i poxygenase activating protein (FLAP) antagoni st
i) anfiproliferstiveldnBHéHhstiCBriug @i j % medi
() anGpOTAR &) dnBiib st Al b ABHSHIRTherb P B Aelt T medical
oncolpgy,suetypssalk latingiyzentsi(bylvsmople-cist iyt whiboplatih deslophosphamide,

. -di-tert.- | phenal hydrazones; . . . .
nirogn PRt SRR sRORR el RIS ERS Bnirosurppyamippigbotites (or
examplergpefoisteStach ad A06bpymviditHsNike SSttbirasil &9 tegafur, raltitrexed,

2- cyanonapht hal ene conpounds such _as L- 15 759,610;
methoirexgien e ptioMRbBO Uy didsuIen e medabing 48] pRbitaxehTokel®);

: 0ol | 1 as. M591. MK+ 886, . a .
i A RO A TS G i,
daunameycint, @pirtibicinh &landidin, maité ayciniC, dagioRgdincthndimitliiemycin);

i.nvention toggther,mﬁth a receptor _antagonist for

antimlltgﬂck %qnfse({ﬁ(érse EI?BI.GSW. a’lkzthiés ngcristme, vinblastine, vindesine and

vinorelbine and taxoids like taxol and taxotere); and topoisomerase inhibitors (for example

inclu

epipodophyllotoxins like etoposide and teniposide, amsacrine, topotecan and camptothecin);
(i1) cytostatic agents such as antioestrogens (for example tamoxifen, toremifene, raloxifene,
droloxifene and iodoxyfene), oestrogen receptor down regulators (for example fulvestrant),
antiandrogens (for example bicalutamide, flutamide, nilutamide and cyproterone acetate),
LHRH antagonists or LHRH agonists (for example goserelin, leuprorelin and buserelin),
progestogens (for example megestrol acetate), aromatase inhibitors (for example as
anastrozole, letrozole, vorazole and exemestane) and inhibitors of Sa-reductase such as
finasteride;

(iif) Agents which inhibit cancer cell invasion (for example metalloproteinase inhibitors like

marimastat and inhibitors of urokinase plasminogen activator receptor function);
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LTD. suM, and LTE.suM selected fromthe group
consi sting of the phenothi azi n-3-ones 20 such as
wWh285024392; am di no conmpounds such as CGS- 2501BCT/GB2005/003257
benzoxal am nes such as ontazol ast;
benzenecar boxi m dam des such as BIIL 284/ 260; and
conpounds such as zafirlukast, ablukast, nontel ukast,
pranl ukast, verlukast (MK-638), RG 12525, Ro-245913,
r.al ukast (CGP 457 15A), and BAY x 7195. The present
(iv) mlﬁblé?rts 06 arog*tth factqr fungsion, fos Exaraple sech inbibisorstineladd gmwdi factor

er Wit
i SECTRAUN oy LU MBI EL O Do
trastuEmap [HsleeptmT::{]/am the anﬁbgﬂbll faﬁﬁ%dd}&fetdx@xhﬁﬁ E2259) tfbl%esyl
tion of a compound of the invention together
wansfiF T o B e FRUTs leeRpBrecamcdgBine sifgbitors, for
exam?léclhh@ﬁofé%f'tﬁé &id¥mal ﬁb@ﬁ?ﬁb{é {efQF %%QJI@“EGFR family tyrosine

exof enadi ne, astem zol e, aze astl n

kinase [intabitshe ﬁmqhgmﬁ»ré,’; chibe- ﬁrﬂgswhenyrh)fémmwlmmﬁ 3-1 further

oo B 6 ST EAE G280 PR S0 -

b1s(21rﬁaﬁ®ty@fho§fﬂfq@ﬁﬁﬂcb]§i-4 aﬁﬁh‘f’b (RFI66SB] OSI’l’Vﬁlf)tan"(‘S a%}yléubldo N-(3-chloro-
furt her tes to the combination of ‘a conpound

4-flugmphenyDehrt3-Brrrhodeerrepoxaquinagnlin-dsarbine (ChHB3)), for example
mlubﬁox%lél??lh oﬁl&@fép 8&%@(1%?\9@1%&% fal\ﬁnls g;;st & 61 ril_qél%_itors of the

suc

hepatpbmagf@ﬁhlfadn@famhwyl pr opanol am ne pseudoephedri ne,
naphazol.i ne hydrochl ori de, oxynetazoline

(V) anfiangigeeflic AL such s ﬁwwwblfbmlﬁblt Hiechftsetlof vhsgalar endothelial
growWﬂa&BFt(ﬁ% kSl iPl% @Js&’ﬁl%ﬂoﬂ@ﬁal@eﬁﬁ&?@q‘g 1%5]}?

hydr ochl ori de’ e present 1nvention
bevagizinabd A viagtit™§ compbiumbtsucinasothose disrigped mﬂlmémﬁtit&lal Patent

o BUEESA PR Sl A A, B i

compo LRI B wdtk b9 HARP nkRharfdfk ﬁtf&l SREHR MHmidEGnRbRSE R integrin
invention still further relates to the combi nati on of

avB3fupesippend dngipstati®; i nventi on together with a b. subl .

o0 TSP S5 Eo PR BB S actosea
Imer@hbﬁm@rawm ApplidiabAWO 96/912%24 WOHO/48FTNE 00141669, WO01/92224,

but al i ne, orc:lgrenalne bitolterol mesylate, an

WOOM’%%& #doWOWB/088hy| xant hani nes i ncl udi ng

(vii) antisense therapies, for example those which are directed to the targets listed above, such
as ISIS 2503, an anti-ras antisense;

(viii) gene therapy appr(;aches, including for example approaches to replace aberrant genes
such as aberrant p53 or aberrant BRCA1 or BRCA2, GDEPT (gene-directed enzyme pro-drug
therapy) approaches such as those using cytosine deaminase, thymidine kinase or a bacterial
nitroreductase enzyme and approaches to increase patient tolerance to chemotherapy or
radiotherapy such as multi-drug resistance gene therapy; and

(ix) immunotherapy approaches, including for example ex-vivo and in-vivo approaches to
increase the immunogenicity of patient tumour cells, such as transfection with cytokines such
as interleukin 2, interleukin 4 or granulocyte-macrophage colony stimulating factor,

approaches to decrease T-cell anergy, approaches using transfected immune cells such as



t heophyl I i ne and am nophyl | i ne; sodi um cronogl ycat e;
or muscarinic receptor (M, M, and M3) antagoni st.
wab@epessent i nvention still further rel ates tBCT/IG82005/003257
conbi nati on of a compound of the invention together
with an insulin-like growh factor type I (I1G~1)
m mnmetic. The present invention still further relates
to the conbination of a comwound of the invention
together with an inhal ed glucocorticoid with reduced _ |
cytoking-dtapsfeeted dermirisicicelds, approadiss nsing ertgkingsragstected tumour cell lines
redni sol.one... f.l uni. l.de. triancinol one acetonide,
mM1m§E%(%%%?%%%%ﬁgm&#EPg%#gggig; budesoni de, fluticasone
propi onate, and nonetasone furoate. The present
invention still further relates to the conbination of
a conpound of the invention together with an inhibitor
of matrix netall oproteases (MWs), Le., the
stronel ysins, the coll agenases, and the gel ati nases,
as well as aggrecanase; especially collagenase- 1
(MWP- 1), collagenase-2 (MW-8), coll agenase-3
(MWP-13), stronelysin-1 (MW-3), stronelysin-2
(MW-10), and stronelysin-3 (MW-1 1) and MW- 12. The
present invention still further relates to the
conbi nation of a conpound of the invention together
wi th ot her nodul ators of chenoki ne receptor function
such as CCRI, CCR2, CCR2A, CCR2B, CCR3, CCR4, CCR5,
CCR6, CCR7, CCR8, CCR9, CCR O and CCRII (for the CC
famly); CXCR , CXCR3, CXCR4 and CXCR5 (for the CX-C
famly) and CX3CRl for the CGX3-C famly. The present
invention still further relates to the conbi nation of
a conpound of the invention together with antivira
agents such as Viracept, AZT, aciclovir and
fanciclovir, and antisepsis conpounds such as
Val ant. -26- The present invention still further
relates to the conbination of a conmpound of the
i nvention together with cardi ovascul ar agents such as
cal ci um channel bl ockers, lipid |lowering agents such
as statins, fibrates, beta-blockers, Ace inhibitors,
Angi ot ensi n-2 receptor
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ant agoni sts and pl atel et aggregation inhibitors. The
present invention still further relates to the

wa@ eovbionsss on of a conpound of the invention toBer/G®8r005/003257
with CNS agents such as anti depressants (such as
sertraline), ant i parkinsonian drugs (such as
deprenyl, L-dopa, Requip, Mrapex, MAOB inhibitors
such as sel egi ne and rasagi3gpne, conP inhibitors such

as Taspmar., A-2 inhibitors, dopam ne reuptake
EmﬂﬁﬁﬁﬁgﬂﬁaiggﬁNNDA ant agoni sts, Nicotine agoni sts,
Ligaﬂg)pﬁ@@eA@%fni sts and inhibitors of neuronal nitric

oxi de synthase), and anti-Al zheiner's drugs such as

ddY@{BzBI(hurhag récombirfGN-vasipubibasddd¥sm Apﬁ@}ﬂlm% cU.xdh Withe specific

. or onate.  Th resent. i nvention sti urther
sctiv i pEEORERE %llﬂﬁfegaleqr@ﬁalwe& Aompltial esader fligh levels of
hrCXIOR2EREre @RpreS@8 L AR KM I T ceilk khlﬁﬁaxl%?o?%% kiﬁﬂéﬂds%ﬁé E&g\lc)c No.
| atel et activating factor (PAF) antagoni’sts; (111

85120602 tlies ek inh (W9RY &rBiph § hemz e ppl 62BB- 16BB 1 DirGKER2(GDNA was

J inhikitors: (v) . adhesi I l.e inhibitor )
e Oy iR B (et npeioand i PR
(Stratviekandadenek Woietiddipified uing DNN. UTIRS@d e RBARROAW & sub-cloned into

l%ehydrogena,se inhibitors: (ix) kinin-B.subl. - and
the eykagyoHo eXpressiogyeeer Refe My iragen), Blasmid DN s areared using

‘ e . . oxi 2 hibitors .
Quiairieg:RpEIT Rtk KREHBICRATEI I L DOIGel S eagont Giveo
BRL)pCsltle né thehighesd dxprepying zione wesashrixstediin ohwdphar; buffekddi saline

conte gy Ao TGS SRR e b e raghan200g, Smin).
T a0 A kgl b s i 2.0
ImMghithinihreitgk emyaEPdphangen peoklorfypreteasminkbitony (frabt phienyl methyl

e SETHTIANC EE eI T -

and 10009l baci@iu)p afd@iRicelld RE t8kwbiKRr8086inueB- B3 ¢diPpreparation was

. _(talnetant); and D- 4418, (xx) elastase inhibitors
disrupted peipga hajdhald Blasymerisy. pestle hgmogeniser ad egltimembranes

B T NI -
stored ath7®1C¢ int®noghi@Sitioarbuffex supip)enenesivaith TaodaRkalt solution (137mM
NaCl{%%%@%ﬁMo@%%o?,' R TP et g T AR A

All assays were performed in a 96-well MultiScreen 0.45um filtration plates
(Millipore, U.K.). Each assay contained ~50pM [**IJIL-8 and membranes (equivalent to
~200,000 cells) in assay buffer [Tyrode’s salt solution supplemented with 10mM HEPES (pH
7.4), 1.8mM CaCly, 1mM MgCl,, 0.125mg/ml bacitracin and 0.1%(w/v) gelatin]. In addition,
a compound of formula (I) according to the Examples was pre-dissolved in DMSO and added
to reach a final concentration of 1%(v/v) DMSO. The assay was initiated with the addition of
membranes and after 1.5 hours at room temperature the membranes were harvested by
filtration using a Millipore MultiScreen vacuum manifold and washed twice with assay buffer
(without bacitracin). The backing plate was removed from the MultiScreen plate assembly,
the filters dried at room temperature, punched out and then counted on a Cobra y-counter.

The compounds of formula (I) according to the Examples 1 — 156 were found to
have pICs values of greater than (>) 5.0.
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The conpounds of the present invention may al so be
used in conbination with osteoporosis agents such as
wo adoexefsene, drol oxifene, | asofoxifene or fosoPERGBRWS/003257

i mmunosuppressant agents such as FK-506, rapanycin,

cycl osporine, azathioprine, and nethotrexate;.-27- The

conpounds of the invention may al so be used in

conmbi nation with existing tggrapeutic agents for the

treatnment of osteoarthritis. Suitable agents to be

used in conbination include standard non-steroida
Intradlhiar AL ATRRLAINAPROLS (hereinafter NSAID's) such as

pI T OXT Ccam Tl Of enac, propionic acids such as
ndureaeeutrb philsi yére pegpardderon EDMn treited peipdfesdh biiod, as previously
I buprof en, fenanates sucg as nefenam ¢ a

; ;
deserined oY Ktk FIOOTLMIetase I B BRANGEY ey 8r vl Sy byl
[Tyroiﬂagﬁi%gﬁ AL AGPNST M INEY | 2,881 REE b ASMASRLPO)) stpPéntented with

itors such as celecoxi b, val decoxi b, rofecoxib
5.7mingluatse aind dGmh] HERES@pHi7ed].and i ntraarti cul ar

t her api es sych corticosterai.ds and hyal uropic '
suoh S Shrpiikgat R G Yo SEeanmsires Bk o KED Sysems
(Abh%%&@.mft&u othREcIABAYRER &fan_slgﬁgal g}fﬁet CWngR N BtBCellular free
e used 1n conbination with exiSting therapeutic

calciang erremtguradnfucrometricalyt bylbadiap aentropBils wathl the egjantnssepgitive
be used in comhi nation include: (i .
Auoreiie 1Pt i A5RT N PRrEBUF HLTIoE Pl 1930 Biochem. 1. 269, pps13-
519).COBIY Wat ledasd tdrer B at 3PCUS §shdulp BB CRbra@B@F@G¥ith 0.1%(w/v)
such as'alk{katlng agents (for exanple cis-platin, )
gelatigheaspniagisnM SyeiiopMosspsiianished wibdeaskebufies pad ghen resuspended in

oo PG SILERPRYS i L1 S R0V B5E B8 i

(BSA)) }JBmMEﬁCgiadﬂ I’lﬁﬁs/[ Mg, 5Thd cedls sverapipbttahidtd eaaf walled, clear
raltitrexed, methotrexate, cytosine arabi nosjde, )

bottopy 4p ieflupiste PIgERtresili Hestem ¥ %é’e) mdas@gtr@a%@&?&)%mmuw& room

tanp??&ﬁ&gnnur antibiotics (for exanple anthracyclines

e ‘adri anyci n, bl eonycin, doxorubicin, daunonycin,
epi r tbiomipound dffarmubi (), acedtdorgytoitie Exangdes wasoprg eligsobynd in

DSt} sl SRAE o 4 bt St O SRR o HscE AR Gt et by we

addition of an Aspconcentration of GROO and the transient increase in fluo-3 fluorescence

(Agx =490nm and Ay, = 520nm) monitored using a FLIPR (Fluorometric Imaging Plate
Reader, Molecular Devices, Sunnyvale, U.S.A)).

The compounds of formula (I) according to the Examples were tested and found to
be antagonists of the CXCR?2 receptor in human neutrophils.

The invention will now be illustrated by the following non-limiting Examples in
which, unless stated otherwise:

(1) when given Nuclear Magnetic Resonance (NMR) spectra were measured on a
Varian Unity Inova 300 or 400 MHz spectrometer. 'H NMR data is quoted in the
form of delta values for major diagnostic protons, given in parts per million (ppm)
relative to tetramethylsilane (TMS) as an internal standard.

(i) Mass Spectrometry (MS) spectra were measured on a Finnigan Mat SSQ7000 or

Micromass Platform spectrometer.
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exanpl e goserel fn= Teupforel M~“and busereuUn)’,
pr ogksi Ogexds. (for exanpl e negestrol acetate),
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(f ora xmmstre, NpeaPakor Exrlisha reyersemduse silesealyupab
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inhibitors, for exanple inhibitors of the epidernal
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bevaci zumab [ Avastin(tn)], conpounds such as those

di scl osed in International Patent Applications WD
wQ@7Z¢oaaz863 WO 97/ 30035, WD 97/ 32856 and WD 98/ _RGBESBP005/003257

and conpounds that work by other mechanisnms (for

exanpl e linomde, inhibitors of integrin avb3 function

and angio statin); (vi) vascul ar damagi ng agents such

as Conbretastatin A4 and casgounds di sclosed in

International Patent Applications WO 99/02166,

W00/ 40529, WD 00/ 41669, W001/92224, W02/ 04434 and

Exa#%a/ 08213; (vii) antisense therapies, for exanple
e which are directed to the targets |isted above,

N-[2:{[6(213-diﬂubﬁpﬁeﬁﬂ&ﬁeth@r_ﬂtlﬁllil-g-j[ﬂd@]gﬂﬁy-B@ﬁb&lﬁbxﬁlﬁéﬂh'yl)eﬁﬁﬁﬁ]-4-
.t her approaches, including for exanple approaches
py"?ﬁ?@g’ﬁ%@é’&ﬁ'ﬂﬁﬂ@“ﬂ@ﬁes such as aberrant r53 or
aberrant BRCAI or BRCA2, GDEPTOQ_Eene-directed enzyme
pro-drug therapy) approachesfsuch as those using
cytosi ne deam nase, thym di Qgé%@ﬁ_?e or a bacteri al
nitroreductase enzyne and @pp che

S to increase
patient tolerance to chenof herapy or radiotherapy such
as multi-drug resistance Q therapy and (ix)
I mmunot her apy app € esj i n¢l udi ng flor exanpl e
ex-vivo and i n-pNo eS'ethe
i mrunogeni ci ty (of/ patiHent tunour =© such as
transfection with cytokines such asN# [
interleukin 4 or granul ocyte-nacrophage col ony

To a gispensloartafing[%-H2. diflmppploayihesthy Bhitd of- Faghedylded-Hioxan-5-

o o SRS ST L e ESbl S SO
(5 mIPPREGA0NAS]) Wik R8NP iNEm . ANELEG IS Hatk P 5l the mixture was

. lines and approaches using anti-i1diotyp
stirred, At arpRjentdempez aturefos i ek, dbgrcatirefbat far R0 hgan A HBireatitiog mixture

was eﬁﬁéo?és(tﬁ% rﬁhlp%'ﬂ%éd %h % ergdngkggrg&?i \anfg:e%}{yx\??pteg? %x%r)].asf'ﬁg cgrglgig]ed
organk; RGEWerg@iied with magReTunt RAMHS HMiSradRh ePiporited. Y ThERkidue was

. grgde. H gh | evel s of . )
purified by column chromatography on silica gel using a 98:2 mixture of methylene chloride

and methanol as eluent to give the title compound as a white solid. Yield: 120mg

MS: APCI(+ve) 463, [M+H"]

'H NMR: (DMSO) 5 2.13 (quintet, 2H), 3.57 (m, 4H), 3.89 (t, 4), 4.44 (s, 2H), 4.78 (t, 2H),
5.13 (quintet, 1H), 6.15 (s, 1H), 7.17 (dq, 1H), 7.36 (dq, 1H), 7.45 (dt, 1H), 11.11 (bs, 1H);

The intermediates for this compound were prepared as follows:

i) 2-[(2,3-Difluorobenzyl)thio]pyrimidine-4,6-diol

To a slurry of 2-mercaptopyrimidine-4,6-diol (55.6g) in water (735ml) was added sodium
acetate (47.4g) with stirring forming a complete solution over 20 minutes. A solution of 2,3-
difluorobenzyl bromide (80g) in acetonitrile (73.5ml) was then added dropwise over 15
minutes and the resulting mixture heated at 40°C with stirring for 18h. After cooling to
ambient temperature the resulting precipitate was then filtered and washed with H,O (1L)
before drying in vacuo at 100°C to afford the subtitle compound as a cream solid.

Yield: 101.5g.
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hr CXCR2 were expressed in HEK 293 cells (human enbryo
ki dney 293 cells ECACC No. 85120602) (Lee et al. [YW)
wad200B0D4823 Chem 267, ppl 6283- 16291). hr CXCR2PCIBIB2008/903257

anplified and cloned from human neutrophil nRNA The
DNA was cloned into PCRScript (Stratagene) and cl ones
were identified using DNA. The codi ng sequence was
sub-cloned into the eukaryot4.c expressi on vector RcCW
(I'nvitrogen). Plasm d DNA was prepared using Quiagen

'H NMBg & §D¥S Q5004 6l ),170%5 532 6, im) @ 2HEK- lzﬁg@Hgm)l '45-48@111\199)
Li pof ectam ne reagent (G bco BRL). Cells of the
hi ghest expressing clone were harvested in ‘

i I £ di akyINfAic}pytimidiheg 0. 2% w v)

i 4’@&§Fﬁgﬁeﬁggﬁﬁg§lgﬁb§aa%ﬁgﬂaci d (EDTA) and centrifuged

To a @@y of Brei the yubtitlp @radict ofsegn idf 104de) mady bspavidisghylammpaium

GOl Q ni sat i on, buf H
oo PP S Bl Sy L LUET B T 8 om
and theixbirt Gesed htdg° QhensH. Treirbydtios wWap htlowed fd eoot atesolvents and

2rrg/ m soybean trypsin inhibitor, 3nmM benzam di ne, vl
excesy PEYRpheius oEYAIIdeverR BeQYeHd HECug hefare RRTURPTING hgtwaga ethy

ells Llefp t j anics

el Bl PpoHGs oL 0O QAR o
conceitatedrin Pidun tp affdidahé onudg pridset asarhlcEbivnmelrhiah egidified on

harvested by centrifugation (45 m nutes 0 )
snding) Theiads BGRGRA LR 1Y Fol RO ST EaPy ChERAD fiso-

hexaROFPGER BELiIRle RU IS in LOPL RREAIRIYWILIDOEYT 0de: 5 sal t
solution (137mM Nall, 2.7nmM KO, 0. 4nM NaH2PO4) ,

'H NBIRL & @MSOperai 11, uiti393-092H) my|A2ke? db (1A ) 448434, )
were performed in a 96- well MiltiScreen 0.45mm
filtration plates (MIlipore, UK ). Each assay

iiii) 44 0 -aflYr 1RAD)IE eRgl-1, S-ddnaal ]-

“1)4?13%91028,&%030506 Ié [ nbz%e;lgg/ﬂbu#f e[:mr[p%!yfri%de' s salt Phoxy

pyrimiling i on suppl enented with 10rM HEPES (pH 7.4), 1.8nM

a.2 2.. 0.1 ' [ 0
To o G3RE of 2 Eh e S SR hal AP b dp A itk
0°C W&Caaed 6astsadiuhiehydxidepl Wmg)asd feanitss olay beatedtolkMBax for 25
and added to reach a final concentratiaon gi_{d %W v/v)

minugsOn afe® g WPkt tepRegatfe hoLHeloar {i%oh of

e
was Wdatddi tp eeftaxMot & fusttee 80 mimaes rTheanadtioh dniatude was dldsdvedip geol,

W th assay buffer . .
diluted with water)ém extracted with ethyl acetate (x3). The combined organic layers were

dried with magnesium sulfate, filtered and evaporated. The residue was purified by column
chromatography on silica using a 95:5 to 90:10 mixture of iso-hexane and ethyl acetate as
eluent to give the sub-title compound as a white solid. Yield: 350mg

MS: APCI(+ve) 451 [M+H"]

iv) N-[2-[[(2,3-diﬂuorophenyl)methyl]thio]-6-[(2-phenyl-1,3-dioxan-5-yl)oxy]-4-
pyrimidinyl]-1-azetidinesulfonamide

A mixture of azetidine-1-sulphonamide (420mg),
tris(dibenzylideneacetone)dipalladium (0) (71 mg), 2-dicyclohexylphosphino-2’,4’,6’-tri-
isopropyl-1,1’-biphenyl (XPHOS) (37mg), cesium carbonate (380mg) and 4-chloro-2-[[(2,3-
difluorophenylymethyl]thio]-6-[(2-phenyl-1,3-dioxan-5-yl)oxy]-pyrimidine (350mg) in
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(wi thout bacitracin). The backing plate was renoved
fromthe Multi Screen plate assenbly, the filters dried
wa@btoocooeses enper at ure, punched out and then courtEdBRVSM03257

Cobra g-counter. The conpounds of formula (I)

according to the Exanples 1 - 156 were found to have

ri C50 val ues of greater than (>) 5.0.-31-

Intracel lular Cal ci um Mobi L3gati on Assay Human

neutrophils were prepared from EDTA-treated peripheral
anhydspusotioxags (Pnb v as hehtgd geredlnk ee migawpveat 180 C,@Dgfsig,)open vessel

.. Met.hods .in _.En 0 287 70-72)....1 1N storage buffer.
wit SIS 10l T e St BB ] SloREeREL e
filtereahkOREN hrbstdl phe e YiladteWvhporated Mrh@ ddkias & ag parifi€dd4 column

HEPES (pH 7.4)]. The chenpki ne GROa (human,
chromategsapltypariljcaingn $Q: HhoetP: 3¢ wintmepf Spshexpre wasthyd apstate as
eluenlégg%‘)e th@lsxhb-ﬁ&@%m}g(flﬁﬂ‘aﬁ%'\ﬁnéé’%ﬁd."f_ anal yti cal grade.

ges in intrac ular free cal ciumwere neasured
Yieldf 220mmmnetri cal |y by | oadi ng neutrophils with the
i um iti.ye fluorescent dye, fluo-3, as
MS: é@éﬁﬂ%éﬁgﬁéﬁ iusly (Merritt et al. (1990) Biochem
J. 269, pp513- 519). Cells were |oaded for 1 hour at
37C in |l oading buffer (storage buffer with 0.1%w v)

Exangd¢ 2t i n) containing 5nM fl uo-3 AM ester, washed with

I ' fer and.th Sus i Tyr 's.sal.t
&) G B nsareREho R Sy b bR g -+
yllaz&itlih&¢-safjhoiaatidem n (BSA), 1.8nmM Cad 2 and | niV MyQ 2.

The cells were pipetted into black walled, clear

bottom 96 well mcro plates (Costar, Boston, U S A)

and centrifuged (20Qy, 5 m nutesp oomtenperature). A

conmpound of formula (I) accortyhg to the Exanpl es was

pre-di ssolved in DMSO and Jadded to a fi nal
concentration of (bl o 84 TORSSEYS were initiated
by the addition of™ A9D cohcentratijon of GROD and
the transient i eadse O¥ ence ( EX

<[(0) N\
=490nm and | Em_= ZOn% noni t or ed w a FLIPR

(Fluoronetric Inmagi ng Pl ate Reader, ecul ar Devi ces,
A solution of N-[2-[[(2,3-difluorophenyl)methyl]thio]-6-[2-(2,2-dimethyl[1,3]dioxolan-4yl)-

Sunnyvale, U S A).

ethyl]-pyrimidin-4-yl]azetidine- 1-sulphonamide (the product of step iii) (43mg) and
pyridinium para-toluenesulphonate (43mg) in methanol (1ml) and one drop of water was
heated at 60°C for 1.5h. The solution was cooled and the solvent evaporated under reduced
pressure. The residue was dissolved in dichloromethane and washed with water, dried
(MgS0Oy) and the solvent evaporated under reduced pressure. The residual yellow solid was
purified by preparative plate chromatography eluting with ethyl acetate. The isolated product
was dissolved in dichloromethane and the solvent evaporated at room temperature under
reduced pressure to give the title product as a white solid. Yield 20mg.

MS: APCI(-ve) 459 [M-1]

'H NMR: § (DMSO) 11.18 (s,1H), 7.44 (,1H), 7.33 (q,1H), 7.14 (m,1H), 6.66 (s,1H),
4.57(d,1H), 4.51 (t,1H), 4.45 (s,2H), 3.93 (t,4H), 3.41 (m,1H), 3.26 (m,1H), 2.71 (m,1H), 2.65
(m,1H), 2.12 (p,2H), 1.82 (m,1H), 1.53 (m,1H).
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The conpounds of formula (1) according to the Exanpl es
were tested and found to be antagonists of the CXCR2
WO ea@sp4s23 i N hurman neutrophils. The invention ACT/GBR@w003257

be illustrated by the follow ng non-limting Exanpl es

in which, unless stated otherwi se: (i) when given

Nucl ear Magneti c Resonance (NMR) spectra were neasured

on a Varian Unity Inova 30Q¢or 400 MHz spectroneter.

1H NVR data is quoted in the formof delta val ues for
The integjnsdiathis depnidistdoerponed wass, Prepaechas fallp&et s per nillion

(ppm relative to tetranethylsilane (TM5) as an

internal standard. () Mass Spectronetry (MS) spectra
i) (cisMBIR) 4EEH0F R [[D, 3ahﬁuﬂfdlmaﬂyl)fh‘éth$ﬂfmﬁpﬂ-[mz R4 cr omass

Pl atformspectrorreter -32- _(iii1) the title and
dmethml&l,ﬁldlpgda%-émﬂbdml BYHREQing, oyl es and net hods wer e
S f
A o 3 AR AR RGeS 1 s

ii) (0. ig)ass(mmmmmmawmm&bﬁmﬁéﬁb(%mm 2- ﬂh@é@yl l!I}’lNlaé
dioxofspaloiing iy ams 6 Gup e repre P PRBE R dgome)

in antRBFJuS NTRCih ity HofthdHaE (& 5SVHtvedre hddred @MB@ f:Gh. mehrsuﬁed at
Waters 600 punp controller, Waters 2487 detector and

room @mmmmre@o@mlgmaahe BHCHQ) MBGRS W asDARtpAES P wEEn ethyFcefste and
a (& lson |
ot 2o R AU 8 DAL g0 e o
evapo@zﬁbdlﬁfﬁtier taducddiprefsatd. OMengsidlibw avpuaifiedrtsy faush siisegel AcOH
acetic acid CHO 3 ch] or of or m DCM di chl or omshha% IPI\/F
chromatopraphyelwines withh9%;digthy] ether in iso-hexane to give the sub-title compound

as a yellow viscous oil. Yield: 98mg.
MS: APCI (+ve) 399 [M+1]

ii) (R,S) 4-Chloro-2-[[(2,3-difluorophenyl)methyl]thio]-6-[2-(2,2-dimethyl[1,3]dioxolan-
4-yl)ethyl]- pyrimidine

A solution of the product of step i) (96.8mg) in ethanol (10ml) was hydro genated over
platinum oxide (5mg) at 3 atmospheres over 2 days. Further platinum oxide (20mg) was
added and the mixture was hydrogenated for further 3 days at 5 atmospheres. The catalyst
was filtered (Celite) and the filtrate evaporated under reduced pressure. The residue was
purified by flash silica-gel chromatography eluting with 10% diethyl ether in iso-hexane to
give the sub-title compound as a viscous oil. Yield: 33mg.

MS: APCI (+ve) 401 [M+1]

iii) (R,S) N-[2-[[(2,3-difluorophenyl)methyl]thio]-6-[2-(2,2-dimethyl[1,3]dioxolan-4yl)-
ethyl]-pyrimidin-4-yl]azetidine-1-sulphonamide

A solution of the product of step ii) (47mg), tris(dibenzylideneacetone)dipalladium(0) (6mg),
azetidine- 1-sulphonamide (62mg), 2-dicyclohexyl-phosphino-2’,4’,6’-tri-isopropyl,1,1’-
biphenyl (XPHOS) (6mg) and cesium carbonate (52mg) in anhydrous dioxane (1ml) was

bheated at 100°C for 45min. The reaction mixture was partitioned between ethyl acetate and
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DMSO di net hySul f oxi de Et 20 di et hyl ether Et QAc et hyl
acetate MgSO4 magnesi um sul fate NWP
wo 200802482y r r ol i di n-2- one THF t et rahydr of uran PCODGR2G08/003257

NH amoni a- 33- Exanple 1
yV-[2-[[ (2, 3-di fluorophenyl)nmethyl]thio]-6-[2-hydroxy-
| - (hydr oxynet hyl ) et hoxy] - 4- .
pyrimdinyl]-I-azetidinesulfignam de To a suspensi on of
-[2-1.] (2, 3-di f1uorophenyl ) met hyl ] thi o] - 6-[ (2-phenyl -1,

water M:pé gcﬁc’_l §).2ml) was added and the separated organic phase was washed with water

- -1 - Ldinesul f onam de (th .
and Bl O 0 B X o T 1 SRET bR g gpicue
was [udified byifJashwsiticagdeletirqupato ghiaphyeTuengd @kth 40e%Sdthyf108&h® if 29-hexane

. and.the m xtyre was stirred at anbient tenperature
to g“f%%%]e T&Stlﬁﬁl%ﬁﬂrf’p%’? @S KN VROYSHHL XaelAotme- The reacti on
S: Al orat ed, suspended in water and
M gﬂg@%\gg‘g\nﬂﬁﬂgt hyl acetate (x2). The conbi ned
organic layers were dried with nmagnesi um sul f at e,

E Ilfl'll t3ered and evaporated. The residue was purified by
-&C%F-u-rm chr omat ography on silica gel using a 98:2

N-[2-IM'(&Bﬁﬂuﬁopﬁ?ﬁﬁ)ﬁh@tﬁ?l}ﬂﬁbpﬁdi[ﬂ-ﬁygﬂgﬂf@tmghaﬁ&\l}?igplé;ﬂ)tyl]

.to give the title conpound as ite  soll

pyrinisliprd- Wiazetidipe1sspdphopgmide MrH+] 1U NVR: (DVBO) d 2. 13
(quintet, 2H), 3.57 (m 4H), 3.89 (t, 4), 4.44 (s,
2H), 4.78 (t, 2H), 5.13 (quintet, IH, 6.15 (s, IH),
7.17 (dqg, IH), 7.36 (dgq, IH, @GH5 (dt, IH), 11.11
(bs, IH); The internediates for this conpound were
prepared as follows: i)
2-[(2,3-Difl uorobenzyl)thi

OH .
] pyY1 mi di ne- 4, 6-di ol
F

A solution of N-[2-[[(2,3-difluorophenyl)methyl]thio]-6-[(2,2-dimethyl- 1,3-dioxan-5-
yDmethyl]-4-pyrimidinyl]azetidine- 1-sulphonamide (the product of step ii) (78mg) and
pyridinium para-toluenesulphonate (79mg) in methanol (1.8ml) and one drop of water was
heated at 60°C for 15min. The solution was cooled and the solvent evaporated under reduced
pressure. The residue was dissolved in dichloromethane and washed with 2N hydrochloric
acid and water, dried (MgSOs) and the solvent evaporated under reduced pressure to give a
viscous yellow oil (17mg). The aqueous washings were combined, the pH adjusted to 5 with
aqueous sodium bicarbonate and then extracted with ethyl acetate. The organic solution was
dried (MgSO4) and the solvent evaporated under reduced pressure. The residual viscous oil
was dissolved in dichloromethane and the solvent evaporated at room temperature under
reduced pressure to give the title product as a white solid. Yield 62mg.

MS: APCI (-ve) 459 [M-1]

'H NMR: § (DMSO) 11.17 (s,1H), 7.44 (t,1H), 7.33 (m,1H), 7.14 (m,1H), 6.65 (s,1H), 4.45
(s,4H), 3.92 (t,4H), 3.38 (m,4H), 2.57 (d,2H), 2.12 (p,2H), 1.98 (m,1H)
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To a slurry of 2-nercaptopyrimdine-4,6-diol (55.6Q)
in water (735m ) was added sodium acetate (47.4g) wth

W@ eo60243g3 f or m ng a conpl ete sol uti on over 20 PETVGBR®S/003257
A solution of 2,3- difluorobenzyl brom de (80g) in
acetonitrile (73.5m) was then added dropw se over 15
m nutes and the resulting m xture heated at 400C with
stirring for 18h. After cooig-ng to anmbi ent tenperature
the resulting precipitate was then filtered and washed
with HO (IL) before drying in vacuo at 1000C to

The i %r&l%dgnésf}g A ﬁ%&n&g}zg%k%%‘g@a%ﬁﬁ m z;al i g: 3;(i el d

732(2Hn)721-715(|Hn)448(2H s). ii)
- hi di f
b d-chlorg-2u ligd- Gtuprstehed Beth e G mev ] gpipyans-
yl)meﬁ??q#ygﬂ%lm dh benzyltriethyl ammoni um chl oride (8.69)
|

net hoxyet hane (550mM ) was added phosphorus
A sohgionadflI0oTN 0ebqr§l®m0)0[ar$d1]n¢l@nm(9d3@i‘§ ih écatabpidrafur@s 0@ . ¥2mnl) and

2.2-aiggind S phBERT e By R Fhis QR8RS SRR wes

heated&f 45°€ 2181 tTHRRbAGOR HaWessle®hityiddes & AlixuRnd pali&lium(Il)
wat er. The Ia%q:rs were separated and the dri ed (MgSO

acetatgy pragisiusn phsvpleae (latGed, (biphoadoyDdicdlghexyl- phes 14g2 and

A S R S BB AL s .
mixtu€dWaRdatdlia phiicioAvavEREIECl 256w Hexamell of 0.5% tkd 701&‘011 a hot-plate

subtitle conpound as a white solid. Yjeld: 9({3
for 2 dgye: The CGIRRY TXtyLe V(qsp}ds%r})ed qntg glhyza-:gg (Igzl_s,ol evaporated under
éd | h 20%
reduczd %‘rr%éjzd( tl[hF'zezsmue 8% rgg'p eny 1 el chromato graphg e utmgpvlvqlt o
ethyl meydte in Be-tiexanamne gwyla))@idy\]v-oﬂpy?hemﬂdvasduﬁbera)w@bdl by dlaslpsfilica-gel

chvora GRS LD e 250 Bk R G it gfscous o

Yleldhyﬁj' e ( 110Omm) and the m xture was heated to refl ux
mnutes. On allowing to cool to anbi ent
MS: AE@b(eV@ti?PéMtlb Di chl oro-2-[(2, 3-
di f 1 uorobenzyl )thi o] pyri m di ne (the product of step
(ii) (75 ng) was added and the reaction
ii) N-[2-[[(2,3-difluorophenyl)methyl]thio]-6-[(2,2-dimethyl-1,3-dioxan-5-yl)methyl]-4-

pyrimidinyl]azetidine-1-sulphonamide

A solution of the product of step i) (109mg), tris(dibenzylideneacetone)dipalladium(0)
(14mg), azetidine- 1-sulphonamide (145mg), 2-dicyclohexyl-phosphino-2’,4°,6’-tri-
isopropyl,1,1’-biphenyl (XPHOS)(14mg) and cesium carbonate (120mg) in anhydrous
dioxane (2.3ml) was heated at 100°C for 45min. The reaction mixture was partitioned
between ethyl acetate and water. Acetic acid (0.2ml) was added and the separated organic
phase was washed with water and brine, dried (MgSO4) and the solvent evaporated under
reduced pressure. The residue was purified by flash silica-gel chromatography eluting with
40% ethyl acetate in iso-hexane to give the sub-title compound as a yellow viscous oil.
Yield: 78mg.

MS: APCI (-ve) 499 [M-1]



10

15

20

25

was heated to reflux for a further 90 m nutes. The
reaction m xture was allowed to cool, diluted with
wowdosn2sesl extracted with ethyl acetate (x3). HOEGB2005/003257

conbi ned organic |layers were dried with nagnesi um

sulfate, filtered and evaporated. The residue was

purified by colum chromatography on silica using a

95:5 to 90: 10 mi xture of L®p-hexane and ethyl acetate

as eluent to give the sub-title conpound as a white

solid. Yield: 350ng Ms: APCI (+ve) 451 [ MrH+] 1v)
Ex hrl-hz- [[(2,3-difluorophenyl)nethyl]thio]-6-[(2-phenyl -

—3-di oxan- 5-yl ) oxy]-4- pyrimdinyl]

N-(2-[(2;3adiflbrobeazyl) thiv) 6+{ [ (KR ,ARy-2¥Hydi-6xyo 1 -methylpropylloxy }pyrimidin-4-

azeti di ne-1- sul phonam de (420np),
yhazetiding-&ispopamid¢eneacet one) di pal | adi um (0) (71 ng),

2-di cycl ohexyl phosphino-2',4: ,6' -triisopropyl -

I, 1" -bi phenyl (XPHOS) (37ng); cesium carbonate (380ny)

and 4-chloro-2-[[ (2, 3- OH

di f1 uor ophenyl ) net hyl ] t hi

1, 3-di oxan-5-yl ) oxy] - ryg lﬁl ne (35@ng) in-35-

anhydr ous dioxaned&%ﬂ) Mas eated tQ reflux in a

m crowave at 10Q0C.S3 =X itfh cool ing for

10 m nut es. Th% act {yon xtur e Wi luted with

nmet hyl ene chlortde, filtered througl a/bocel and the

filtrate evaporated. The residue was purified by

| i . i . S : .

The B e o Ry Pros g p ol B slpll S v
using ginzigturé ef saghidinetll-a:lfooamale (S Greg)atristdibenzgbddndacevore)dipalladium

20ng,, M5 APC 5 H+] Ex "2 5
© CSE RSN f e CRyTETIPEY - b Pgheis AP S (Sme)
cesimgléﬁbﬂoll@t)ér(%#ﬂrﬁg)rhhﬂ@ly,bk?gfﬁ6—@1116&5—i—‘[%-ﬁffﬁ@ﬂi’ﬂeﬂﬁylﬁ%ﬁo]pyrhrﬁdinA-

.-6.-i(2- phenyl -

sol uti on

y1joryJiidue3-2) $200nhg) iw ruipidemypidiansnn ) Qralh Rsyifisaticn ¢ by teherse phase
Py S50 BARARRE 010 L v e RS 9l componnd
as a wifiRdbLd. Yildsyemgi ii) (43nmy) and ,
MS: APCI (+ve) 461 [M+1]

"H NMR: § (CDCl) 7.26-7.22 (1H, m), 7.10-6.99 (2H, m), 6.33 (1H, s), 5.07 -5.00 (1H, m),
4.37 (2H, s), 4.02 (44, t), 3.89-3.82 (1H, m), 2.25 (2H, quintet), 1.26-1.21(6H, m)

The intermediates for this compound were prepared as follows:

i) (2R,3R)-3-({6-chloro-2-[(2,3-difluorobenzyl)thio]pyrimidin-4-yl}oxy)butan-2-ol
To a solution of (2R,3R)-butane-2,3-diol (250mg) and 4,6-Dichloro-2-[(2,3-
difluorobenzyl)thio]pyrimidine (the product of example 1 step (ii)) (427mg) in anhydrous
tetrahydrofuran (20ml) at ambient temperature was added 60% sodium hydride (33.4mg).
After stirring for 15 minutes the reaction mixture was partitioned between aq. ammonium
chloride solution and ethyl acetate. The organics collected, dried (MgSO,) and solvents
removed under vacuo to give the subtitle compound as colourless gum. Yield: 525mg.
MS: APCI(+ve) 361 [M+H"]
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pyridiniunlj ara-tol uenesul phonate (43ng) in nethano
(Im) and one drop of water was heated at 60C for

wa 2&/0282&e sol uti on was cool ed and t he sol vent PCT/GB2005/003257
evapor at ed under reduced pressure. The residue was
di ssol ved in dichl oronet hane and washed with water,
dried (MgSO4) and the sol vent evaporated under reduced
pressure. The residual yellggv solid was purified by

preEarative pl ate chromat ography eluting wth ethyl
Exa ate. The isol ated product was dissolved in

_5_fHy G+ d [y apar Ty
V-l B B R A TG 065, 20, Bl RY PR B BBl b R B imidin-4
yDazgtididesttsulfénamide te solid. Yield 20ng. MS: APCI (-ve)

459 [M1] IHNWR 5 (DwVsO) 11.18 (s,lH), 7.44 (t,IH),

7.33 (q,IH), 7.24 (mIH, 6.6 (s,IH, 4.57(d, | H,

4.51 (t,IH), 4.45 (s,2H), 3 oHiH), 3.41 (mIH),

3.26 (mIH, 2.71 (mIH, @.65[(mIH, 2.12 (p, 2H),

1.82 (mIH), 1.53 (mMIH). -34- e intermedi ates for

this conpound ver eQpOepdf e S : 1) (ds/trans)

4-Ch|oro-2-[[(2,3-d§f|u ophenyl | ]tgi o] -6-[2-(2,

2- dinethyl[l,ZI?NﬁxBNan-44yl S vi “pyrimdine A

m xture of H

4,6-di chloro-2-[(2, 3-difl uorobenzyl

roduct of exanple 1 step ii)

0.59), .. .. .
The o lgicgwpb%‘zw PrgRHehecrEte M tbap§0&s¢%%peﬂlnfchs@ample 4 using a

it e SELB ky SPE e 0 5
mg), ZHdiayrlotiexyl#8Bplgho2h4 g6htydisoprepiN; M dbipbertyy (XBH @8N 2heng), cesium

6. r 00 . _then L r.red

carbopgs P Amel apd (A D ot - ra-iliep Py B B Pl

y1}oxputdnl2-8NSB0RES Heshy&lobY hiok&R! @bRIAPEiME:BH wal B reverse phase
organi ¢ phase was washed with water and brine, dried

HPL( plysioy yvithragetpnitrils dlaq.ehi %apaporsmadetateduixturesdo gy title compound
I.es . The.residue was purified by flash silica-ge

as a vifie SBA. Yield o ' UL R 10% di ethyl et her in

MS: ABO! txpa6l [N+ ve the sub-title conpound as a yellow

. vi scous oil. Yield: 98w%. M5. APClI (+ve) 399 Eh%l%
H NMR: § (CDCl) 7.25-7.21 (1H, m), 7.10-6.99 (2H, m), 6.32(1H, s), 5.07 =5.00 (1H, m),

4.37 (2H, s), 4.02 (4H, t), 3.88-3.81 (1H, m), 2.26 (2H, quintet), 1.26-1.21(6H, m)

I o] pyri m dine

The intermediates for this compound were prepared as follows:

i) (25,35)-3-({6-chloro-2-[(2,3-difluorobenzyl)thio]pyrimidin-4-yl}oxy)butan-2-ol

The subtitle compound was prepared according to the procedure outlined in example 4 step (i)
using (25,35)-butane-2,3-diol (250mg) and 4,6-Dichloro-2-[(2,3-
difluorobenzyl)thio]pyrimidine (the product of example 1 step (ii)) (427mg) in anhydrous
tetrahydrofuran (20ml) and 60% sodium hydride (33.4mg) to give the subtitle compound as a
colourless gum. Yield: 440mg.

MS: APCI(+ve) 361 [M+H"]



ii) ,9)
4-Chl oro-2-[[ (2, 3-di fluorophenyl)nethyl]thio]-6-[2-(2,
wa@2dicretshy| [ |, 3] di oxol aii- 4-yl)ethyl]- pyrinm BCTVEBA005/003257

solution of the product of step i) (96.8ng) in ethanol

(10m ) was hydrogenated over platinum oxide (5nmg) at 3

at nospheres over 2 days. Further platinum oxide (20nD)

was added and the m xture wggs hydrogenated for further

3 days at 5 atnospheres. The catal yst was filtered
Exampleéite) and the filtrate evaporated under reduced

V-2 S A oot bR RAET cd SRIp kAR BRI 00

pyrindidinyliekapaidinesglforarmide sub-title conpound as a vi scous
oil. Yield: 33ng. Ms: APCI (+ve) 401 [Mtl] m ,9S)
-[2-[[(2,3-di fluorophenyl)nethyl]thio]-6-[2-(2,2-di net
hyl [ I, 3] di oxol an- 4yl ) -
et hyl ] -pyrimdin-4-yl]azetd di ng- ? sul phonam de A
sol ution of the product of Steigrll) (47my),
tris(dibenzylidengacef ong) @Hi uf( 0) (6ny),

azeti di ne- 1- sul phoNghi d (G/Qrzr\g),

2-di cycl ohexyl - SPhNAO-R”, £°66' % onr opyl, I, rbip
henyl ( XPHOS) ) ahd cesi um car e (52ng) in
5 anhydrous di oxane (Im) was heated 000C for 45m n.

The reaction m xture was partitioned between et hyl

To a o NafHIOX3-herphemdimi by Wbl & 291 3-direspitni d1dec-2-
L e A

methdhdt&mi)e #Jogd. mngsms nededThigidirisinu® luweassubfonatk i B8ng)yand the

. flash silica-gel chronatog mﬁhy eluting with 40%eth¥
mixtuse WesstETadAL T 9921@ andythew ampieDEEBIPET AR i Jihg reastign

10 nuxtu%sf/ll*y f %b?&‘fﬁfﬁé%ﬁ%hﬁded% Fﬂzé ané @@aoté@wﬂﬁ%ﬁbA& '(')Yﬁ) TR Lombined
organic[ By¢rk @EreBdmhdf(legﬂ(mp héreydd aveltevypdrateil o Thé #dsBiul yas ouyified by
cotan I SEUTEL SR A L By 82kl g e
compBlﬁ%‘é@amﬁft@ydlﬂdt Riicdd-Prdg( 2, 2- di met hyl -1, 3- di oxan- 5-

MS: APCI(+ve) 463 [M+H"]

15 'H NMR: § (DMSO) 2.13 (quintet, 2H), 3.42 (m, 2H), 3.77 (m, 1H), 3.82 (t, 4H), 4.16 (dd,
1H), 4.35 (dd, 1H), 4.46 (s, 2H), 4.67 (1, 1H), 4.97 (d,1H), 6.16 (s, 1H), 7.17 (m, 1H), 7.35
(m, 1H), 7.44 (m, 1H), 11.13 (br s, 1H);

The intermediates for this compound were prepared as follows:

20
i) 4-chloro-2-[[(2,3-difluorophenyl)methyl]thie]-6-[(2S5)-1,4-dioxaspiro[4.5]dec-2-
ylmethoxy]-pyrimidine
The subtitle compound was prepared according to the procedure outlined in example 1 step
iii) using (25)-1,4-dioxaspiro[4.5]decane-2-methanol (0.46g) and 4,6-Dichloro-2-[(2,3-

25 difluorobenzyl)thio]pyrimidine (the product of example 1 step (ii) (0.75g) in THF (8mL) and
60% sodium hydride (39mg) to give the subtitle compound as a pale yellow solid. Yield:
0.70g.

MS: APCI(+ve) 403/405 [M+H"]
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yl)methyl]-4-pyrirnid piyl]azetidine-|-sul phonarni de
(the product of step ii) (78ng) and
w@oocd248a3 Nl ?ar a- t ol uenesul phonate (79nmg) i n neCHaBR0S/003257
(1.8m ) and one drop of water was heated at 6Q0C for
15m n. The solution was cool ed and the sol vent
evapor at ed under reduced pressure. The residue was
di ssol ved i n dichl or onet hang2and washed with 2N
hydrochloric acid and water, dried (MySO ) and the
sol vent evaporated under reduced pressure to give a

A ‘{Z-irf}lgg E?&ﬂﬁ{)ﬁ%ﬂeﬁl Iaét]lg'imgo{ ¢! W@S%quéﬁ&lé%u Eh gggec- - lmethoxy]-
4'Pymwﬂdaaz¢tldmmlfmnmdm acted with et hyI acetate. The

The QLR T2 o SR B S 1 s
iv) us\ﬂhgsé:ﬁnb&u&ldf ap@sdinli- 5 S@kRchilid Rl Rl @J&&%&@?ﬂ?&ﬂﬂ\#@e

| vent evaporated at roomteénperature u reduced

2004/&1 443, P258) t@s(d@ewétdeme@wom@mﬂ@tdlm (@ ®Bingk 2s0l i d

sy ) SoREHAnp B 470 P £ St P fal

carbofat6 50.44g)l 4, 4-¢hldin-1- {S[(stl)dlﬂx&r&;ﬁleﬁyl)lﬂé&lygé’m@% (@Al

2.12
dloxa?ﬂfoéf‘%g‘iﬁcz Baneflyxy 5 V%IHEE%QM%) mciléxapaeéﬁarLQdesﬁcanon was by
TunkiPé
colurg IpPREOEishhy 0y seae) wine BRAC/wherens (1919 b sgediey) s vt
to givgitheesuyitle Icomp@imdmra -ale ydllpwatihWi¢lay0.B4g di ne A sol ution

lo[3.3.1 9-BB
. ey 2 erene (o680

2, 2-di et hyl - 5- et hyl ene- 1|, 3-di oxane (Tet. Lett.
(1988) 29 (45) 5703 - 5706) (1.3g) was heated at 45C
718h. The sol ution was cool ed and added to mi xture

Ex

v S In 5 RS LB Bt

pyrididinytlj- ChketidingsulfoBamidb f | uor obenzyl )t hi o] pyri m d| ne
(1.59) stirred under nitrogen. The m xture was heat ed

in a mcrowave at 70C, 25 @QHotal of 1.5h, then
7Q0C on a hot-plate for 2 jdays] The reaction m xture
was adsorbed onto siljcas , sol vent evapor at ed

e residi e purified by
é{ u th 20%

under reduced presswu

flash silica- gtﬁhSQ
H

To a solution of N-[2-[[(2,3-difluorophenyl)methyl]thio]-6-[[(4R)-2,2-dimethyl-1,3-dioxolan-
4-yllmethoxy]-4-pyrimidinyl]- 1-azetidinesulfonamide (the product of step ii) (0.48g) in
methanol (5 mL)/ H,O (0.1mL) was added pyridinium p-toluenesulfonate (0. 12g) and the

r]dt

mixture was stirred at reflux for 2h. The reaction mixture was evaporated, suspended in H,O
and extracted with EtOAc (x2). The combined organic layers were dried (MgSO0y), filtered
and evaporated. The residue was triturated with DCM to give the title compound as a white
solid. Yield: 0.30g

MS: APCI(+ve) 463 [M+H"]

'H NMR: § (DMSO) 2.15 (quintet, 2H), 3.42 (m, 2H), 3.77 (m, 1H), 3.90 (t, 4H), 4.17 (dd,
1H), 4.35 (dd, 1H), 4.46 (s, 2H), 4.67 (t, 1H), 4.98 (d,1H), 6.16 (s, 1H), 7.16 (m, 1H), 7.34
(m, 1H), 7.44 (m, 1H), 11.13 (br s, 1H);
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ethyl acetate in iso-htxane to give a yellow oil. The
oil was further purified by flash silica-gel
wa@ boosoetsesr aphy el uting with dichl oronet hane tBPCTIGB2005/003257
the sub-title product as a viscous oil. Yield: |l Onyg.
MS: APCI (-ve) 399 [MI] ii)
iV-[2-[[(2,3-di fluorophenyl)nethyl]thio]-6-[(2,2-dinet
hyl -1, 3- di oxan-5-yl ) net hyl ] 44-
pyri m di nyl ] azeti di ne-1-sul phonam de A solution of the
product of step i) (109np),
AGR ljladiun( 0) (14ng),
The bR SER Xt FERBAGE JAEPERATY STOlNS
2-di cycl ohexyl - phosphlno 2',4",6" -triisopropyl,

. r- i phenyl . ( XP and cesi um car bonat e
i 4-chigsp S imiarnpban )meaknﬁﬁf@qlzﬁ BB Brelimedhybd, Sodioxolan-d-
yllmeA6RF-gy2imitnd - The reaction mixture was partitioned

bet ween ethyl acetate and water. Acetic acid (0.2m)
The smtsﬂfammwuad ovas Ipecpesdaceirdolg 0o garirccedhmsantlived inesdifsle 1 step

i) ubd T2 B En ARt 3 B o rnblERE 0 368 Spe ditDie e 2125

dlﬂqubdnfzylgbt%l(ﬂyyrﬁxhﬁﬁﬂb @hd pro@ucd 8t exaht p@@?%g ﬁﬁ?@}fo@' iH S5 mL) and

wi th 40% et hyl acetate in is-hexane t rve

60% sqgyurp hy girdd Uigiye thy sybiitlessenyiosod asa glebx cffoetleks oil. Yield:
78mg. M. APClI (-ve) 499 [M1]-39- Exanple 4

0.47g!
I\I-(2 [ (2, 3-di fluorobenzyl)thi o] 6-{[ (I R 2R) - 2- hydr oxy-

azetldlne 1- sul fonam de The t|tIe conpound was
prepared according to the procedure outlined in

ii) N-%ﬂ@f’a-ﬁlﬂuﬁ%ﬁﬂer{go)\fﬁsﬂiﬂ]@@o]% m&)% p d?&eﬁﬁ'?tl Fiid%otn-4-

- sul fonam de
ﬂhnﬁh¢¥mﬁkEBmmyhnﬂﬂﬂsa&udnmmﬂﬂnmnhﬂad|un1(0) (25 ),
cl ohexyl r hos no- -tri-iso
The s@fle <rorpofid jas p ﬁ&?fi S%’f!ﬁli@%)‘o ?ﬁ‘g"ﬁd“r&é’é‘iﬂalﬁflé%@éﬁéwé% & step
iv) us(x@%ﬁﬁ&ur@@‘ﬂ azet1dme—1 sulfonamide (prepared accordin en
chloro-2-[(2, 3-di Iuorob nz IS % pyr

2004/5 H‘H‘ﬁnO Z4g)y FI}Séﬂipgn@utldﬁnegcemrlelcnmm ©) &thygl dus
dlcycﬂhgwgosf)ﬂ]ggb) 4 g’u{ri lsogr%})gllgpl V\g‘phe 1 Eﬂﬁb@? (gjmgsﬁ,ecesium
carbonate (0.57g) and 4—chloro-2-[[(2,3—d1ﬂuorophenyl)methyl]thio]-6-[[(4R)-2,2-dimethy1—
1,3-dioxolan-4-ylJmethoxy]-pyrimidine (0.47g) in dioxane (8mL). Purification was by
column chromatography on silica using EtOAc/isohexane (3:7) as eluent to give the subtitle
compound as a pale yellow solid. Yield: 0.49g

MS: APCI(+ve) 503 [M+H"]

Example 8
N-[2-[[(2,3-diﬂuorophenyl)methyl]thio]-6-[[(2R)-2,3-dihydroxy-l,l-dimethylpropyl]oxy]-

4-pyrimidinyl]-1-azetidinesulfonamide
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HPLC eluting with acetonitrile / ag. 0.1% ammoni um
acetate mxtures to give title conpound as a white
W@ oloe@248Y3 el d: 79ng MS: APClI (+ve) 461 [ Mtl] 1PrCIVRB2@5/003257
(CbA 3) 7.26-7.22 (IH, m, 7.10-6.99 (2H, n), 6.33
(IH s), 5.07 -5.00 (IH m, 4.37 (2H, s), 4.02 (4H,
t), 3.89-3.82 (IH, m, 2.25 (2H, quintet),
1.26-1.21(6H, m The internadi ates for this conpound
were prepared as follows: i) (2,3
)-3-({6-chloro-2-[(2, 3-di fl yofobenzyl ) thi o] pyri m din-4
-yl }oxy) butan-2-o0l To a sg \ODOH
(2/7?,3i7?)-butane-2, 3-di ol ¥250ng) and
4,6-Dichloro-2-[(2,3- dif robenzyl )t hi o] pyri ni di ne
(the product of ex@QufPe fi sibp (OH) K427ng) in
anhydrous tetrahydr&fur é )_~at i e
tenperature wag aplded N0%MNodi &m hyg (33.4ny) .
After stirring r 15 "M nutes the rlg on m xture was
partitioned between aq. ammoni um chl dr1 de sol uti on and

A T T SR L e

dloxmmmunﬁmmh@@n lgssingiamyl]Yi- sie@ﬁdm%&ﬁf&ami@ (the product from

&l%we%} [ MFH+] - 40- Exa

step HA} 3 Wf(PH%') Stse aggad)iram I) @ﬂ?r[lc(eﬂ@xg@drae 1696t grapdithe

i VDRSO LI i, T s g e wi
sat. sqriepdrydod ganmadiiategsotuion ed pxtoaesdigigh DO (x8d TihB combined organic

f dine- 1-sulf d
lyerg {8 (MESCr Bl astmosesel ohby e PapuMio) dom

chrondgraphy on sﬂlca el using MeOH/DCM (99: 1t 8:
dg CI))/cyI ohexy g hOSf%I no-2' . 4 ( O|9-|2 6%(%1%11%/?5 ffluﬁn't t%gwe the

title cgﬁ)@gymd z(smvm Yogld: Q%@ um car bonate (244ny) and

Ioro 2- [(2,3-difluorobenzyl)thio]
MS: Agél@%? 4%95@’?* oxy) but an- 2-ol (200ng) in anhydrous

'H Nmmzomwsapnn) (s, BH, f4£@t BHP 2%5(8@Mte& exel 382 Qﬂmﬁ% H3¢m,

o anmoni um acet'at e

wth acetonitrile
1H), ﬁf?((ri}r &@ 88 gt 466 émcﬂﬂﬁp&ﬂ%ddag{)a@%l(ﬁ dHoT.il8 (m, 1H), 7.37
(m, 170,81 45 248, 11.06 (br s, 1H)

The intermediates for this compound were prepared as follows:

i) a,a-2,2-tetramethyl-(4R)-1,3-dioxolane-4-methanol

To anhydrous cerium (III) chloride (8.1g of heptahydrate dried under high vacuum at 150°C
for 20h) was added THF (10mL) then methyllithium (1.6M, 11.7mL) and the reaction mixture
was stirred at ambient temperature for 10min. A solution of 2,2-dimethyl-(4R)-1,3-dioxolane-
4-carboxylic acid methyl ester (1g) in THF (5SmL) was added and the mixture was stirred at
ambient temperature for 1.5h. The reaction mixture was quenched by a slow addition of H,O
(10mL) and then extracted with Et,O (x2). The combined organic layers were dried
(MgSOy), filtered and evaporated to afford the subtitle compound as a yellow oil. Yield:
0.40g.

'H NMR: § (CDClk) 1.16 (s, 3H), 1.24 (s, 3H), 1.37 (s, 3H), 1.46 (s, 3H), 3.83 (m, 1H), 3.96
(m, 2H)
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MS: APCl (+ve) 461 [M+1] 1H NVR (CDC 3) 7.25-7.21
(I1H m, 7.10-6.99 (2H, m, 6.32 (IH s), 5. 07 -5.00
WQ bodo/oeds23 4. 37 (2H, s), 4.02 (4H, t), 3.88- 3. 8RCT/GH2005/003257
m, 2.26 (2H, quintet), 1.26-1.21(6H m The
internmedi ates for this conpound were prepared as
follows: i)
(25, 35)-3-({6-chloro-2-[(2,3sdi fl uorobenzyl)thi o] pyri m
i di n-4-yl}oxy)butan-2-ol The subtitle conpound was
prepared according to the procedure outlined in

ii) 4- ?izigfgph ef[(ﬁ 33&298%%?% th%ﬁ?l%lg?é[?lf ﬁd}ez 7 dlmgﬂly{ 1,3-dioxolan-4-
yl}-1-gnéthylettwixg hypytintidine] pyri m di ne (the product of exanple

27 hyd t r ahydr of
SN SR T
iii) usingbd bl B iR g41@)31 3. &&lo@a‘ﬁ'élﬁﬁﬁtlﬂgﬂﬁéo\ﬁbg 4hd 469 Boro-2-

APCI (+ve) MFEH] - 41-
[(2,3- ﬂpbegﬁezzﬁ)t&eﬂmmphéﬁylprmhgﬂ e]xtamptq t ﬁe{) fi{ @.56g) in THF (5mL)

and 6b Sé)z%éugll- E% nrészﬁ? g%] % é% syl tg c{ﬁrn?plahg psa }Jale yellow oil. Yield:

043g-[2 [[(2 3 dlfluorophenyl)nethyl]thl 0]-6-[(25)-1,4-dio
xsr

H :] 14 %wlﬁa diZHy(s]3H), 52813, GHNeb T foRHN 87 (ddhdH), 4.02
t h H20 (O
(ad, lﬁﬁ)ﬁ?’g%%qad?éﬁl%yr@d&%% JPEE%?%&?‘}S@) ng) gmd

the m xture was stirred at reflux for 2h andthen
t erat for 20h. The reaction m xture was
i) Vg G i P B O LA A0 .5 im0 Vh Ol g 4-y11-1-
meth@aioxylthq)ymﬁmmm %&gﬂlh%dli%ﬁﬁﬁﬁ%é"m e dried (MSO) ,
at e resi

| tered "and evapor was purified by
The ngtlﬁﬁﬁ)mﬁ)ﬂlodrms greapﬂw;i ageording it élemcedenenmﬂm@ﬂ/hﬁ/éﬁlhple 1 step

iv) usgt%l @xt €9 -58' L%E)V %ﬁg%e };_c{pt@%e 4?6%0 ’P%EE&PE@W W\&gl t g
2004/(32D1£®% 0. 20@)3 tr(smibéﬁz9t(lden%h8eton%)cﬁﬁaljamm@w) (9B 2(m IH),
d1cyclohexylphosphmo 2’4 ,6’-tri-isopropyl-1,1’-biphenyl (XPHOS) (42mg), cesium
carbonate (0.49g) and 4-chloro-2-[[(2,3-d1ﬂuorophenyl)methyl]thlo]-6-[1-[(4R)-2,2-d1methy1—
1,3-dioxolan-4-yl]-1-methylethoxy]-pyrimidine (0.43g) in dioxane (8mL). Purification was
by column chromatography on silica gel using EtOAc/isohexane (2:8) as eluent to give the
subtitle compound as a pale yellow foam. Yield: 0.43g

MS: APCI(-ve) 529 [M+H]

Example 9
N-[2-[[(2,3-diﬂuorophenyl)methyl]thio]-6-[[(25)-2,3-dihydroxy-1,l-dimethylpropyl]oxy]-
4-pyrimidinyl]-1-azetidinesnlfonamide

O OH

b4 )\
o
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IH), 4.35 (dd, IH), 4.46 (s, 2H), 4.67 (t, IH, 4.97
(d,IH, 6.16 (s, IH, 7.127 (m IH), 7.35 (m IH, 7.44
WO moelobds23 11. 13 (br s, IH); The internedi at es POT/GBRIS/003257

compound were prepared as follows: i)

4-chloro-2-[[(2, 3-di fluorophenyl)methyl]thio]-6-[(2S)-
|, 4- di oxaspiro[4.5] dec-2- yl methoxy]-pyrimndine The
subtitle compound was prepamed according to the

proced tl d
To a s(x%)lswrlf af. Mﬁ&&é&f@ﬂ%&rogﬁangaw@ B efﬁ:ih&z‘*se % 24%5)“1%& 3-

dloxolﬁ‘l%@aj‘rfg | Sié e&*n[&@&—ﬁgu%d}ﬂﬁfﬁ%g%ﬁgfés%gwy fth@?ﬂidﬁ& from

step iif) 80BY 2)an O @A 8ol was bydidiice (IBRehigridechegatwelratt €0.66g) and the
subtitle conmpound as a pale ¥1e| | ow salid. Yie

mixtury, wasgtingat gp@p}(mllg@})er&g@; g d [ Mhpg_e}acg%n rquft)lre wz‘ajs diluted with sat.
sod1u$¥%g§§|[el[n : 4%21?1 Solut ultllgfl 919&‘ @Mdc}éﬁﬁi/bm (& - Ghé cEbmbd drgénic

r hoxy] -
layers4wepy dried NgSDJ)s ﬁlt«az@amcmwesmtddo Ak mesadueTwas mtﬁxed bly golumn

d
ChIOII{%gﬂrgr)E? y ?Cé)pgrg 5 edl\@bw %%‘js:[)ﬁo 5@2 ur gr g guent to give

the 628} usueas alwﬁh'éﬁélﬁlamléi@ d peepar ed Rk ng to patent
2004/ 011443, 0. 25g),

MS: ARG:E-(‘ch)Héﬁfwmbneacetone)dl paUadi um(0) (83rng), 2-

oGO 106,13 ey Lyt . B

1H), 3487:{1h,01r}g 3:9D[(€ 2H3; 44 (i, BH), 4.98 (d 1H), 6.06 (s, 1H), 7.17 (m, 1H), 7.36
rhen rrethyl%thlo] 6-[(25)-1,
(m, 1), 8 AP 41 590G splR) et hoxy] pyrimdine (0.4Qy) in
di oxane (8nL). Purification was by col umm
chromat ography on silica gel using Et CAC/irhexane (1:9
The ikterndedatey fad ihestogmmsind meemprepaed aviolloive: subtitl e
conmpound as a pale yellowoil. Yield: 0.34g Ms:
APCl (+ve) 543 [ M+H+] Exanple 7

i) a,a C%\% E%lr‘z{l{lét%yﬁ(ﬁ)fll ya{disﬁﬁ@mtﬂlaﬁiam 1thio]-6-[[(25)-2,3-
To anhydrous ::)e)g{grrl ?I?f)/ chlorlzl (8. lg of heptahydrate dried under high vacuum at 150°C
for 20h) was added THF (10mL) then methyllithium (1.6M, 11.7mL) and the reaction mixture
was stirred at ambient temperature for 10min. A solution of 2,2-dimethyl- -(4S)-1,3-
dioxolane-4-carboxylic acid methyl ester (1g) in THF (5mL) was added and the mixture was
stirred at ambient temperature for 1.5h. The reaction mixture was quenched by a slow
addition of H,O (10mL) and then extracted with Et;O (x2). The combined organic layers
were dried (MgSOy), filtered and evaporated to afford the subtitle compound as a yellow oil.
Yield: 0.75g.

'H NMR: § (CDCh) 1.15 (s, 3H), 1.24 (s, 3H), 1.38 (s, 3H), 1.43 (s, 3H), 3.84 (m, 1H), 3.97

(m, 2H)

ii) 4-chloro-2-[[(2,3-diﬂuorophenyl)methyl]thio]-6-[1-[(4S)-2,2-dimethyl-1,3-di0xolan-4-
yl]-1-methylethoxy]-pyrimidine

The subtitle compound was prepared according to the procedure outlined in example 1 step
iii) using a,a-2,2-t¢tramethyl—(4S)-1,3-di0xolane-4-methanol (0.32¢g) and 4,6-Dichloro-2-
[(2,3-difluorobenzyl)thio]pyrimidine (the product of example 1 step ii) (0.56g) in THF (5mL)
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pyrimdinyl] -1-azetidi nesul fonam de To a sol ution of
-[2-[[(2,3-difluoro

WO b@apb4spet hyl [t hi o] -6-[[ (4i ?) -2, 2-di et hyl - | , BeDiGBR@SM03257
n- 4-yl]methoxy]-4-pyrirr dinyl]-I-azetidi nesuh
cbnam de (the product of step ) (0.48g) in nethanol (5
m.)/ H20 (0. InL) was added pyridi nium
p-tol uenesul fonate (0. 12g).4and the m xture was

62)%7’ flux for 2h. The reaction m xture was

and %ﬁﬁﬁ%i‘d f@f‘u 8150 &g thapabttiricaampauad e d colouresstodaY ield:

037éx2) The corrbl ned organic layers were dried (MySO ),
iltered and evaporated. The residue was triturated

'H NMR:t5 (GDNE1)ol. &5 (e 3HNel 24 ¢s| BH drfiSquBi)as.5a (mmes 8®(dd] 1H), 4.02

a0, B k% WP S SR WO e T b &m0

(t 4H) 417(dd IH), 4.35 (dd, IH), 4.46 (s, 2H),
: 8 (d,IH), 6.16 (s, IH, 7.16 (m |H),
1ii) NﬂZﬂ(%mﬂuqroplwngh)nmﬁhyllthgoJ -61[1- [1435')(232-d$melﬂyll 1;34@oxdlan-4-yl]-1-

meth?'[kltﬂfd’)&z % lﬁgruﬁl(flnyl] D;I‘z% nglﬁ 0nam1 é e prepared as
The sébtifld @uropoimf [wad pBepdre‘dl awcslaﬁ@&s yihe) ;]SFSEéE'MH SfinRda-if el;(&(l e 1 step

| -1, 3-di oxol an- met hoxy] - pyrimd

2, 2-di met hy
i) “;Wﬁ?a gla’ﬁilcniréteq fazetistigsoinsulforemigh @H!i%ﬂﬁé@ ageoming tagatept W@e
200481 946041190 Wl e e DA Saba BAABA IO s AT
dlcycbmxﬂphmphmo 24, 62;r31soﬂtofpb/l=|0ﬂOB@ZMIXXPHQSQXII(Drgg)d bmlm

carbolyi TG 8 AR 4 Horpeir | o S TRy Yy Tibio bk [ e 2Ldimethy

1,3- d%ggﬁ?%g;@%%?g%gﬁ?%ﬁﬁhﬁﬁﬂeQ§%7@ in-aiol gk QISmE) W &itiNBon was

by cohfrml ‘Ef[I()lZla@gtﬁphb' 90 rsdpsh gnws)nmﬁmc}'mmmmﬁz[g 087 gradient) as
eluent O]zgngaet ogﬁa | %%@P ?ale vellog ol Y il @ ¥8nani de The

MS: AB(DI(Neb SZQWﬁqnd was prepared according to the
procedure outlined in exanple 1 step

Example 10
N-[2-[[(2,3-difluorophenyl)methyl]thio]-6-[2-hydroxy-1-(hydroxymethyl)-1-
methylethoxy]-4-pyrimidinyl]-1-azetidinesulfonamide

OH

\
\\ '/

To a suspension of N—[2-[[(2,3-diﬂuorophenyl)methyl]thio]-6-[(2,2,5-trimethyl—1,3-dioxan-5-
yDoxy]-4-pyrimidinyl]- 1-azetidinesulfonamide (the product from step ii) (0.46g) in DCM
(15mL) was added iron (III) chloride hexahydrate (0.85g) and the mixture was stirred and
ambient temperature for 30min. A saturated solution of sodium hydrogencarbonate was added

and then extracted with DCM (x4). The combined organic layers were dried (MgS0,),
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iv) using a mxture of azetidine-1- sulfonam de
(prepared according to patent WO 2004/ 011443, 0. 249),
wo pooseisbenzyl i deneacet one) di pal | adi un{0) (0. IPdTEB2@5/003257

di cycl ohexyl phosphino-2',4",6"-tri-/rpropyl-I,r-biphen

yl (XPHOS) (55ng), cesium carbonate (0.57g) and
4-chloro-2-[[(2,3-di fluorophenyl)nethyl]thio]-6-[[(4
)-2,2-dinmethyll, 3-dioxol anggl-yl ] nmet hoxy]-pyrim di ne
(0.47g9) in dioxane (8nL). Purification was by col um

fﬂtereclmné nmn@gatacb hyheoiesighe wespurifieddyreotymen ehexaingrqpdy pp silisa gel

e SO FEN 88U SOV 05 B

foamme{dzi()(hﬁg 3 di fl uorophenyl )nethyl]Jthio]-6-[[(2/?)-2,3
hydr o % | - di met hyl propyl ] oxy] -
MS: @E%I)QT"FM‘? [MVH]] | -azeti di nesul fonam de-44- To a

1
F}[‘} 5253) 18{‘% (5,3, 315 (o tett2hH)| 63.(d (dd 2H) 3. 7% édc} g)H) 3926,
4H), 4él4maﬂHyI4-7& @®@-2H), 609 (s, 1H) 7.17 (m, 1H), 7. 36 (m, 1H) 7.43 (m, 1H), 11.06
ngl oxol an-4-yl]-I-nethyl et hoxy]-4-pyriinidinyl]-I-azeti
( i nesul fonam de (the product fromstep i) 0.34g) in
DCM (9nlL) was added iron (111) chloride hexahydrate
(0.6l1g) and the m xture was stirred at anbient
The interpprshiases foe thiveorgmvng werhprepagd s ®Alowisxt ur e was
diluted with sat. sodi um hydrogencar bonate sol ution
and extracted with DCM (x3). The conbi ned organic

i) 4-chiRy 624 [ (@263-difbr@sheniiethyl] thiol 6t [€2,2 8- trimethyl 3 +didxexh-5-yloxy]-
The residue was purified by columm chromat ography on
yrinidinec 3 gel using MeOH/ DCM (99: 1 to 98:2 gradient) as

e R R AR R
iii) using/2 Satrin@Hy)- 1 B-didx4rs5-oBFs prehatdd it Guimes, ,19231)p878) @229g) and
4,6- D&:%L%Qéﬁflﬁm%%z%fhjﬁ 8&@3’:};&@@03@ of %)Eailgﬁ%_%step ii) (0.51g)
in THR mLS add 6099 sobifdin h%drﬂl% (§0hg) tb%alve]{ﬂle QébtiRcofmpotdd astdellow oil.

i nterfmedi ates for this conpound were prepared as
Yieldf Ql#pws
'H NMR: § (CDCL) 1.16 (s, 3H), 1.24 (s, 3H), 1.53 (s, 3H), 3.85 (d, 2H), 4.14 (d, 2H), 4.38

(s, 2H), 6.48 (s, 1H), 7.04 (m, 2H), 7.26 (m, 1H)

ii) N-[2-[[(2,3-difluorophenyl)methyl]thio]-6-[(2,2,5-trimethyl-1,3-dioxan-5-yl)oxy]-4-
pyrimidinyl]-1-azetidinesulfonamide

The subtitle compound was prepared according to the procedure outlined in example 1 step
(iv) using a mixture of azetidine-1-sulfonamide (prepared according to patent WO
2004/011443, 0.22g), tris(dibenzylideneacetone)dipalladium (0) (97mg), 2-
dicyclohexylphosphino-2’,4’,6’-tri-isopropyl-1,1’-biphenyl (XPHOS) (50mg), cesium
carbonate (0.52g) and 4-chloro-2-[[(2,3-difluorophenyl)methyl]thio]-6-[(2,2,5-trimethyl-1,3-
dioxan-5-yl)oxy]-pyrimidine (0.44g) in dioxane (10mL). Purification was by column
chromatography on silica gel using EtOAc/isohexane (2:8 to 3:7 gradient) as eluent to give
the subtitle compound as a pale yellow oil. Yield: 0.46g

MS: APCI(+ve) 517 [M+H"]



i) a,a-2,2-tetranethyl-(4/7?)-1, 3-di oxol ane- 4- et hano
To anhydrous cerium (lI11) chloride (8. Ig of
whepbabigds at e dri ed under hi gh vacuum at 1500CPE¢DGB2@HEN03257

was added THF (1Onli) then nethyllithium (1.6M 11.7nl)

and the reaction mxture was stirred at anbi ent

tenperature for 1OnMn. A solution of

2,2-dimethyl -(4i?)-1,3-di oxg9Lane- 4-carboxylic acid

nmet hyl ester (lg) in THF (5nm) was added and the
Exampledlire was stirred at anbient tenperature for 1.5h.

n
N2 Ty oS AT U BRER RS afio B BIIEONEL
pyrin@in®i]s2chistodsolfondmider s were dried (MySO 4), fil ter ed
and evaporated to afford the subtitle conpound as a
yellow oil. Yield: 0.40y. 1IENWVR d (CDC3) 1.16 (s,
3H), 1.24 (s, 3H), 1.37 (s /StQ,Cn146 (s, 3H), 3.83
(m IH, 3.96 (m 2H)-45- Yi)

4-chloro-2-[[ (2, 3-di fl uor enyl)netﬁyre]thlo] 6-[1-[(4
)-2,2-di methyl -1, 39di®dxo an-M- yl]-1 t hyl et hoxy
]-pyrimdine T suTg,(ltI cepound prepar ed

ur eNout Bi ned

according to t e\ﬁ?foc exanpl e 1 step

iii) using \ N H
a,a-2,2-tetranethyl -(4/7?)-1, 3-di oxol

32 d 4 6-Dichla
5 o e et P W Geigesy sy gpine -4

pyrimRIR G (B a gl bl byl it Ko prTts M%o AT

(3mLywhs$ addedilithiuii belrcmydfida(aj«l sQlitio/iR THF( ) and the n(usture was

nnxtu(eg%as sitgﬂeécli 236]916?1%@ %?urg idr (f Thelr ,tl&'i%%‘t%esv,vg%%%}ed to 0°C,

quenc@ecflg &fﬁﬁﬁ) SM I'fliCI sOfRbn (A tl%"é)quec?us&ﬁas(diﬁradtb‘ﬂ wﬁthEtOAc (x2). The
di Quor ophenyl ) net hyl ]t hi o] - 6-

10 comb)ned ofgamonleym wete, Gledi (ke Quh-Titepid ai‘ldr?é@l?%iﬁ‘é@ h%l%?/ [esidue was
purlﬁg%ﬁ%r L di lrllat%%r%ﬁlg}gjé)rgélﬁgasgﬁglﬁlgﬂ fgﬁl—lﬂm‘c(y@tl'tg bg:2 gradient)

accor e procedure
as elueit thighedhé fitle samphuindlas sitvelfitel so)id Ugiehly 15mgi xt ure of
azetidine- 1- squonan1de (prepared accordi ng to patent

MS: MpCI(+ve) 475 [M+H']
'H NMR: & (CDCh) 1.44 (d, 3H), 3.72 (m, 2H), 4.34 (q, 2H), 5.25 (m, 1H), 5.29 (s, 1H), 6.43

15 (s, 1H), 7.03 (m, 2H), 7.17 (¢, 1H), 7.66 (s, 1H), 7.98 (s, 1H)

arie- 4- net hanol

The intermediates for this compound were prepared as follows:

i) 2-[[6-chloro-2-[[(2,3-diﬂuorophenyl)methyl]thio]-4-pyrimidinyl]oxy]-(2R)-propanoic
20 acid ethyl ester

The subtitle compound was prepared according to the procedure outlined in example 1 step

iii) using 2-hydroxy-(2R)-propanoic acid ethyl ester (1.45mL) and 4,6-Dichloro-2-[(2,3-

difluorobenzyl)thio]pyrimidine (the product of example 1 step ii) (3g) in THF (40mL) and

60% sodium hydride (0.55g) to give the subtitle compound as a clear, colourless oil. Yield:
25 2.85g.

MS: APCI(+ve) 389/391 [M+H"]



2004/ 011443, 0.2Qg),
tris(di benzylideneacetone)di pal | adi un{0) (91ng), 2-

wao z@gobasbexyl PCT/GB2005/003257
rhosphino-2',4',6"-tri-/rpropyl -1, r-bi phenyl (XPHOS)
(42ng), cesium carbonate (0.49g) and
4-chloro-2-[[ (2, 3-difluorophenyl)nmethyl]thio]-6-[I-[(4

/?)-2,2-di net hyI I, -50-
-dloxolan4 -I-mathlethoxy pyrimdine (0.43g) in
i) 23 S e faomophergimetoHii hiok-{@sipolslionsaninol -

i ng Et QAc/i rahexane
pynn‘(‘@ig;] &gﬂ@ﬁ@ﬁoﬁgﬁkl \k/i((‘;laett e su%tltl e conmpound as a
The sphtiitée goehpoomd M&mep?{teéladwr@méw thefproAte(ouitned 52 Oxdnligtel]l step

(v) vhigs 3PN HipclispipRary O Hedriphicinmey lidsogiceoy dipaadium
5 (0) (64H1g9m81@woﬁex&rp@xb5ﬁwb’m CH@M}IJZEBSX%;;JI 4- 19%;511&91' RPHOS) (33mg),

i di nesul f onam de- 46 énsion of

cesmm[caﬂ{opetz (8-3dex andozémm)%ﬁfm&kl}ﬂdwmﬁheﬁymmetbﬂ%)ﬂ A 2-

pyrinfd R GRE roRanois apiar s 0.272) i P Hng G- Pusifsgpion was
by coluti&fomb@RriphY 88 silich asifg BHUAE/ifohOXnS (BP tb X: 1(%&@21& ad &luent to
DCM (10m.) was added iron (l11) chloride hexahydrate
give the sguisle cappounbasy palayedlonaeil SYield; 8d lat  anbi ent
SISQPR t I h. The reaction mxture was dil uted
10 MS: g{@tﬁﬁiﬁd@ hydrogencar bonat e sol uti on and
extracted wth DCM (x3). The conbi ned organic | ayers
dried (MgSO ), filtered and evaporated. The
Exa f€ue was purified by coI um chr onat ogr aphy on

: | A )j.as
N-A6- RG22 R hiuy Dineln hndtl, op P ARAE I 1
azetidinesudfonamidesg MVS:  APC (+ve) 489 [ MtH+] 1H NI\/R. d

(DMSO 1.42 (s, 3H), 1.44 (%, 3H), 2. 15 (quintet,
2H), 3.33 (m IH, 3.56 (m 3.87 (m IH, 3.90
(t, 4H), 4.44 (m 3H), 4.9 d, IH) 6.06 (s, IH,
7.17 (m IH, 7.36 (m |H, 7ﬁl(m IH), 11.06 (br s,
IH) The internedi ates for th| s conpound were prepared
as follows: i) Q ? | F
a, a- 2, 2-tetranet iyl »¢4 di oxol ang- 4- net hanol

8! j\ F

N/ N
H

15
The title compound was prepared according to the procedure outlined in example 1 step (iv)

using a mixture of azetidine-1-sulphonamide (prepared according to patent WO 2004/011443,
0.11 g), tris(dibenzylideneacetone)dipalladium (0) (0.10g), 2-dicyclohexylphosphino-2’,4’,6’-
tri-isopropyl-1,1’-biphenyl (XPHOS) (60mg), cesium carbonate (0.26g), 4-chloro-6-

20 (difluoromethoxy)-2-[[(2,3-difluorophenyl)methyl]thio]-pyrimidine (product of step ii)
(0.18g) and anhydrous dioxane (5SmL). Purification was by column chromatography on silica
gel using EtOAc/isohexane (3:7) as eluent and the relevant fractions were evaporated. The
resulting oil was triturated with diethyl ether/iso-hexane to give the title compound as a white
solid. Yield: 70mg

25 MS: APCI(+ve) 439 [M+H"]
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To anhydrous cerium (l111) chloride (8. Ig of

hept ahydrate dried under high vacuum at 1500C for 20n)
woaecadgesl THF (10nl) then nethyllithium (1. 6MPCL/GBZo0S)03257

and the reaction mxture was stirred at anbi ent

tenperature for 1Omn. A solution of 2,2-dinethyl-

-(45)-1, 3- di oxol ane-4-carboxylic acid nmethyl ester

(lg) in THF (5nm.) was addedspnd the m xture was

stirred at anbi ent t%‘rﬁ}erature for 1.5h. The reaction

'H NMR 6 (PM SR 2dddreinies 250, 393 (tofHxdeiQ (soo6HP0s (HOnT:)9 - 7.1
t Th nmbi ned
(m, 1ﬁpd74é“eﬁ 6{1}?}‘{‘%‘,\2‘179% 1@1 %ﬁ,@é@ e combine

ani c filtered and
evaporated to afford the subtitle conpound as a yell ow
oil. Yield: 0.759. 1K NVR d (CDC.3) 1.15 (s, 3H),
The inteypedgates topfhis qomppund weng prepared gs fdlowsh) | 3,84 (m

IH, 3.97 (m 2H) ii)
4-chloro-2-[[(2,3-difluorophenyl)nmethyl]thio]-6-[1-[(4
i) 6-(tﬁﬂuﬁr@nﬁhﬂm)h%f[[(2,3 3ﬁﬂhimphan4)4netyyl]]thid]- etytrinhigitod x y |

o it g (2o thaopbebtlra S IRR A BB e 1 ot cp

(3g) i DMRISOAML), cesium carbonate (4.3g) and chlorodifluoro-acetic acid sodium salt
a, a-2, 2- tetrarrethy (4S) -1, 3-di oxol ane- 4- et hanol

(1.9g) wasgzglgl)ed ah¢ rgsudtiny miNtere ovad ‘heated at 100°C for 2h. The reaction mlxture

was BB oA RS b B il B Ty e g washea

with H50! b1 £80 ) § 81¢iméd Al Sa g&afeﬁeP\%’aﬂHatlbﬁ Qaf Byft@@mﬁﬂ as
a colourless oil. Yield: O. 1K NVR. d (CDA 3) 1.15

chrongagograplpy omsibicp ged usggﬁtOAg/layge)(age (ZBj) as eluary tq give giq)subtitle

vl iy, SR JRE 110, 835 L1 1, e (o

MS: APQI(Hc()zn,zs [M#H*l]orophenyl)rret hyI]thi 0]-6-[1-[(45)-2,2-
di ne 3-di oxol an- 4-

' RS PRSP 6 SRl T4 182 F DR e Ao 2BD; 75 (. THD

conmpound was prepared accordlng to the pr ocedur e
outlined in exanple 1 step iv) using a m xture of
ii) 4-cdexto-G@H di@udromsethbxy) 3+ [(2;3{diflwepaphenydmoesh vl thio It my rixatdime

To a é’c\ﬁ?nion of 6-(difluoromethoxy)-2-[[(2,3-diflucrophenyl)ymethyl]thio]-4-pyrimidinol
(product of step i) (0.4g) in 1,2-dimethoxyethane was added benzyltriethylammonium
chloride (3mg) and phosphorous oxychloride (0.23mL). The resulting mixture was heated to
reflux for 16 hours. The reaction mixture was cooled then diluted with H,O and extracted
with EtOAc. The organic layer was washed with H,O and dried (MgSOy), filtered and
evaporated. Purification was by column chromatography on silica gel using EtOAc/isohexane
(2:8) as eluent to give the subtitle compound as a clear, colourless oil. Yield: 0.35g

'H NMR: § (DMSO) 4.54 (s, 2H), 7.12 - 7.22 (m, 2H), 7.25 (s, 1H), 7.30 - 7.42 (m, 2H), 7.81
(t, 1H)
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10 2004/ 01 1443, 0. 179),
tris(di benzyli deneacetone)di palladium (0) (78 ng), 2-
wale@wyotasbexyl phosphi no-2',4' 6" -tri-ii opropyl PCT/GBRI0S/003257

rhenyl (XPHOS) (40ny), ceS|un1carbonate (0.42g) and

4-chloro-2-[[(2,3-difluorophenyl)nmethyl]thio]-6-[1-[(4

, S0- 2, 2-di net hyl |,

3-di oxol an-4-yl]-1-nmethyl etlgaxy] - pyri m dine (0.37g) in
Exa diﬁégne (8mL). Purification was by col um

tography on silica gel using EtQAc/isohexane
N-[2 -6= Ue '
12 {823 Ayt optiéh AMMEHAESL B0 PRy L-bEalvingrl

pyrilgilinylP@-pyridineSififorjakiitte | Exanpl e 10

IV-[2-[[(2, 3-di fl uorophenyl ) net hyl ] t hi o] 6- [ 2- hydr oxy-

| - (hydroxymethyl)-1- 20 net hyi et hoxy ]-4-pyrimdinyl]

-1-azeti di nesul fonam de To Rki on of

-[2-[[(2, 3-di fl uor ophenyl) thy Jthio]-6-[(2,2,5-trinme

thyl-1,3-dioxan-5- yl)oxyl-4 pyrimdinyl] -

1-azetidi nesul fona@ dep(t e ¥ oduct fFom st ep ii)

(0.46g) in DCM (45 $vva a d i F chloride

hexahydrate (( Bg anPl t hd'mi x8ur e tirred and 25

anbi ent ten‘peq\atgy fof’ 30mn. A sat ed sol ution of
sodi um hydr ogencCdar bonat e was added ang”t hen extracted

Toa Hindb SR> ?%@?3@5@%@%@&1@?@ (e hant BB e was
(mphpmyhrfetlbdyﬁﬂw%’ W??r 9%149 O RIS RS hatlilid GRe ?r%lduéﬁforﬁg step iv).

to 98: radient) as eluent to giv

( loof{lg?éntl\fl%@é ( Yipyadsed p- tmptl@u¥f@mmacm(élrdg) A0@misoMR0.15g). The
) ! 1.43

react@ﬁ) gag ﬁéaSll shl{dré(? al %E&n lsglgg\J\IMF% gor lgﬁ;\ﬁn%e%loeaxga %Wongd geztween
EtOA(ct(;lO(}khl).). an@ HAO (1$)Dmlb1) The4a Y180L(stlay62 H)as tlfanﬁrtﬁé exlr'il)ted with EtOAc
Ox1 q() ﬁ;& {;@ %P (m |H), 6 (s

THE GO Wéa%%éaymrwqrﬁ idge% Mﬂ%@ﬂdﬁh@rpéam eyapowted. The
resichi®SwasPur 188 by tverse phase HPLC using a TFA (0.2%)/MeCN to give the title
compound as a white solid. Yield: 50mg.
MS: APCI(+ve) 496 [M+H"]
'H NMR: § (DMSO) 1.13 (d, 3H), 4.30 (s, 2H), 5.06-5.12 (m, 1H), 6.0 (s, 1H), 7.07-7.38 (m,
3H), 7.84 (d, 2H), 8.86 (d, 2H)

The intermediates for this compound were prepared as follows:

i) 4-pyridinesulfonamide .

A solution of 4-pyridinethione (3.33g) in ¢.HCI (22.5mL) and H,0O (6mL) was bubbled with
chlorine gas at room temperature for 3h. The reaction mixture was then poured onto ice (15g),
and the slurry was then transferred to ice-cold 0.88 ammonia (120mL). This mixture was then
stirred at room temperature overnight before being concentrated in vacuo until solid began to
precipitate. At this point the reaction mixture was cooled overnight in the refrigerator and the
solid collected by filtration as a yellow solid. Yield: 1.51g.

'H NMR: § (DMSO) 7.73 (s, 2H), 7.75 (d, 2H), 8.84 (d, 2H)
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[
4-chloro-2-[[(2,3-difluorophenyl)nethyl]thio]-6-[(2,2,
wo2dociozasehyl - |, 3- di oxan-5-yl)oxy]- pyrim di ne A€IEGB2005/003257
subtitl e conmpound was prepared according to the
procedure outlined in exanple 1 step iii) using
2,2,5-trinmethyl -1, 3-di oxan-5-0l (as prepared in
Synt hesis, 1998, p879) (0.29y) and 15
4, 6-Di chloro 2-[(2, 3- d|f|uorobenzyl)thlo]pyrlnldlne

i) (2R)th@rwheewlmethﬂwéﬂawﬂpenq step ) (0.51g) in THF (5ml)
o g O B SO o Bt
(8. 3m§mz3ﬁnﬂetﬂﬁam&nopwme B2dg)( The Idxturd whSic¢ spoldiipnd 3,185'-
(chlorgm’@glyl_il)pé’/nef)}tirb%%egge@g %%l)ﬁ"g) {‘{,ﬁ;‘?’ 8@%& ’aljuf t@e ’mbb;t'u?'es st&%e’d alt Ia_)Qn’bient
temperzitaﬂe[d)ﬁ 2015 - THel e MQURRRSAYS WaBEMKEd With @ uéirel theh Exthrctediwith

3-di oxan-5-yl)oxy]-4- pyrim dinyl

armnonimazblbrldﬂ: sttt @A A thedebred x Bdndithe er hy agdeied (MgSO4),

ared ac di n o t he Qce e...0
i B S0 A8 Y POy A RO G BB v e
compmdf@mamuggesoqlarqgaﬂ% according to patent WD 25
2004/ 01 1443, 0.229),

'H NMR; § (GD6%n 1,00 (deHbh2didfie)dl, BV diilHin 3 b) (ddo iy 3. 97(m, 1H),

[ tri- -1, r-biph
723@#%%§ﬁi2§§%% §QQ(HES|&n1carbon;{elEgrggé) ang Phen
chlor?h2|[{(2 -di fl uor ophenyl )nethyl Jthio]-6-[(2, 2,
trinme -
) 4-Fhlopp-g Ldo-GllenTophepypIERu N IO Redhilrys 4%
(t"PT%EIS’gﬂahg%)mypﬁ yidiiding 9¢! using Et OAc/i sohexane

7 gradient) as eluent to give 30 the
The ssbthﬂﬂ dogpovndrpas petpasd acgailiog y@them@dme oviligled in gxapapje 1 step

i w8 PR b P PTOPRERI PPy e s Dfere-2-253-

difluoroBenBySih hmaﬁieltyﬁeqirbaw bf dcample 1 step (ii) (1g) in THF (15mL) and
yr|n1d|n ?.2 t hi azol esu] f onam de
60% sodlum hydride (0.18g) to give the subtitle compound as a pale yellow oil. Yield: 1.8g.

MS: APCI(+ve) 589 [M+H"]

iv) N-[2-[[(2,3-difluorophenyl)methyl]thio]-6-[(1R)-1-methyl-2-
(triphenylmethoxy)ethoxy]-4-pyrimidinyl]-4-pyridinesulfonamide

A mixture of 4-pyridinesulfonamide (the product from step 1) (0.21g),
tris(dibenzylideneacetone)dipalladium (0) (50 mg), 2-dicyclohexylphosphino-2’,4°,6’-tri-
isopropyl-1,1’-biphenyl (XPHOS) (50mg), cesium carbonate (0.66g) and 4- chloro-2-[[(2,3-
difluorophenyl)methyl]thio]-6-[(1R)-1-methyl-2-(triphenylmethoxy)ethoxy]-pyrimidine (the
product from step iii) (0.40g) in dioxane (20mL) was heated at reflux in a microwave at
100°C, 300W, open vessel with cooling for 3h. The reaction mixture was diluted with DCM,
filtered through arbocel and the filtrate evaporated. The residue was purified by reverse phase
HPLC using a TFA (0.2%)/MeCN system to give the title compound as a yellow solid. Yield:
0.21g.

MS: APCI(+ve) 711 [M+H"]
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To a solution of
2-[[2-[[(2, 3-di fl uor ophenyl )net hyl Jthi o] -6-[(2-thiazol
w@ benlotrey| ) am no] - 4- pyrirnidinyl]oxy]-(2/?)-peDpBra@s003257
acid ethyl ester (the product fromstep ii) (0. 11g)
in THF (3nL) was added |ithium borohydride (2M
solution in THF, 0.23nmL) and the m xture was m xture
was stirred at anbient tenpsg4ature for 2Ch. The

R LTS b
O
10, 815 RS S0T8206, RV LoVt ot g0,

col um chr omat ogr aphy on silica gel using MeOH DCM
9.1 to 98:2 gradient) as eluent to give the title

Exa und as a white solid. Yield: 15ng MS: APCI (+ve)
N-[Z-Q(EDQ?{%W&FMIN%&I*E(]fm-ﬁ-)etlﬁ)ﬁg-‘h-gﬂglgﬁi(‘i%?'l]?;agz’%ngmf%ulfonamlde
(s, IH), 7.03 (m 2H), 7. IH), 7.66 (s, IH),

7.98 (s, IH The |nterned| tes for this conpound were
prepared as foll ows:
2-[[ 6-chl or o- 2- [[CZ 33d| Iu ophenylfﬂethyl]thlo] 4- py
ri mdinyl]oxy]- &,B\pr d ethylFester The
subtitle conpoynd reﬂ&redSaCCo j to the
procedure outlimed in exanple 1 sten ) using
2- hydroxy-(2/7?)-propanoi c acid ethyl ester (1.45nl)
The t f%%oﬂ%p %?%, ?r)r ?ﬁ‘gd %%&rﬂlﬁn trl]lg p{OCﬁcéurS r0(1)1t ed in ?xam)Ple 1 Ftep v)
using’h mixeyre iof jzefid - Ii- mlfbhiEm(d@thepamﬂducﬁﬁﬂmg ool pmnthdUOﬂ)é/Ol 1443,

0.55¢0) tq.give the subtitle conpound as a clear, =

0178y Jriaeaedidipsacerpmexipalslipag0) RBRekEIC N Bapbino-2.4°6 -

- ]
tri JS(%MT;WT 1; 2% Zﬂ;ﬁenél )ﬁ%?%)p 40 m)%? )Cﬁsel{lﬁ]yca]‘t hf“gfo 40%) 4;chloro-2-[1(2,3-
dlﬂuqrbshﬁn&bmyfh)yaﬂnm]eq—eﬁwxwgrmfﬁw(t]mm}m‘(tﬁ om pep @dﬂdﬁg)) n

. _aci .ester T tit are
dioxef (Sl WhritGRhh v B iR b A L AL O S0E e
EtOAli¥oheN&ie\d: 9 aFekbhtte pfe the itk adapsimdlat ARaiedelid OyidiaaD.17g

tris(di benz I|deneacetone)d|pallad|um

MS: APCI(+ve) 417 [M+H"]
'H NMR: § (DMSO) 1.27 (t, 3H), 2.13 (quintet, 2H), 3.90 (t, 4H), 4.34 (q, 2H), 4.47 (s, 2H),

6.12 (s, 1H), 7.15 (m, 1H), 7.33 (m, 1H), 7.42 (m, 1H), 11.11 (br s, 1H)

The intermediate for this compound was prepared as follows:

i) 4-chlore-2-[[(2,3-difluorophenyD)methyllthio}-6-ethoxy-pyrimidine

To a solution of 4,6-Dichloro-2-[(2,3-difluorobenzy)thiojpyrimidine (0.50g) in ethanol
(5mL) was added 60% sodium hydride (72mg) and the reaction mixture was stirred at
ambient temperature for 6h. The mixture was diluted with H,O and extracted with EtOAc
(x2). The combined organic layers were dried (MgSQy), filtered and evaporated to give the
subtitle compound as a clear, colourless oil. Yield:0.53g

MS: APCI(+ve) 317/319 [M+H"]
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(0) (64ny), 2-dicyclohexyl phosphino-2',4",6"-tri-
rropyl -1, r-biphenyl (XPHOS) (33ny), cesium carbonate

W@ 00034gis2and PCT/GB2005/003257
2-[[6-chloro-2-[[(2,3-difluorophenyl)nethyl]thio]-4-
pyrimdtnyl]oxy]-(2 )- propanoic acid ethyl ester
(0.27g) in dioxane (5nL). Purification was by col um
chromat ography on silica usshg Et OAc/j yhexane (1:9 to

1:1 ?radient) as eluent to give the subtitle compound
ale yellowoil. Yield: 0.11g Ms: APCI (+ve) 517

N‘”ﬁ&ﬁ@@%&%}&ﬁtw t?r@ tW’%L W mﬁ)frl mdinyl] -1-

pipers@dgésulfonsmidef onam de The t|tIe conmpound was prepared
according to the procedure outlined in exanple 1 step
(iv) using a mxture of az Ne- 1- sul phonam de
(prepared according to patent WO 2004/01 1443, 0.11
a), trls(dlbenzylldeneac di pal I agdi um (0) (O.
1Qg), 2- dlcyclohex g sghi nof2', 4", 6'-
tri-isopropyl - Nb p 44@9 E
carbonate (0. Gg) or o- 6-
(di fluoronet [[(2,3-dif|uoro ) met hyl ] t hi O]
-pyrimdine (product of step ii) (0.1 8g) and

Toa @ﬂfﬂ%gro@us{[[@L[g@@QﬂﬁéiE!phendetﬁylpﬁbﬂ-Gfbt -4y col um
chromato E@nﬂon silica usi ng. Et QAc/ i shexane

pyrmx(dznyﬂ)anaaQO]éu J- ér@d)erq@élewb@wdm%fdr hd tdimpthylRghyd ester (the Pf"d‘lct

o TR S L PR g M 0 4o
mixtufe WY §tRresiah hdlble}ﬁt ehlﬂ)era?\ﬁmﬁoﬂ\ﬁh AR reaction mi3fure was evaporated

the reglé\l/lljel_;]pg Szlegtré;d(l\l\gl\,/llt?h @ﬁ)\\& %%d ( n H u(ii Qty ?%verse;yni§ C eluting
with #Epomtxz.][ 0 E%glgiﬂ(lgﬁ Fo: gt%‘?? acitt r?lgmnges toI é‘l% titlelcorBpdud labth white

Hedf at es i's conpound Were prepared as
solid. fYikldo0d 8g i)

PAS:%E&&&&%&@%Epﬁﬁﬂgxy) 2-[[(2,3-difluorophenyl)nethyl]thi

To a solution of
'H mtéhz[m 55(%?%(21 { bear ophemd qiaH)ys b4 thodHA 4861) 1H), 4.47 (s, 2H), 6.05
(s, 1H), 7.18 (m, 1H), 7.37 (m, 2H), 8.73 (br s, 1H), 11.33 (br s, 1H)

cesium

The intermediate for this compound was prepared as follows:

i) 4-(aminosulfonyl)-1,1-dimethylethyl ester-1-piperazinecarboxylic acid

To a solution of 1,1-dimethylethyl ester-1-piperazinecarboxylic acid (2.94g) in dioxane
(40mL) was added sulfamide (4.0g). The reaction mixture was then heated at reflux for 24 h.
The reaction mixture was allowed to cool before being reduced in vacuo. The residue was
separated between EtOAc (300mL) and H,O (300mL) and the aqueous was further extracted
(2x300mL) with EtOAc. Combined organic layers were dried (MgSQa), filtered and
evaporated. The residue was purified by column chromatography on silica gel using
EtOAc/isohexane (1:1) as eluent to give the subtitle compound as a white solid. Yield: 2.03g.
'H NMR: § (DMSO) 1.41 (s, 9H), 2.89 (t, 4H), 3.40 (t, 4H), 6.81 (s, 2H)
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(3g) in DWF (301), cesium carbonate (4.3g) and

chl orodi fl uoro-acetic acid sodiumsalt (1.99) was
wadaem248The resulting m xture was heated at 10BCI/GBR005/003257

2h. The reaction mxture was cooled then diluted with

H20 and extracted with Et QAc. The organic | ayer was

washed with H20 and dried (MySO ), filtered and

evapor at ed. Puri fi cation wasggeby col uim chronat ography

. il I Et CAc/ h 2:8) as eluent to
i) 4§z B ahudiophiu Susmalhio b6 ethansid oy dutdiay linadsulionyl]-1
plpe%\ZﬁﬁCA@OX @h&ﬂyﬁi %tﬂywtﬁgl]es%k( NVR: d (DVBO) 4.53

13 - 7.722 30 - 7.42 (m 2H),
The spbtide gqmpqqm was)prepared according to the procedure outlined in exam Fle 1 step

(1v) u%ﬂ%;q ﬁ%{)ﬁ%\llrg]o(c { | uor Q ng-lg)iy 1g%f1%£q(c§w%6?flg llCLiIC? r1olp!dql(;:‘r{]f:thylethyl
ester Gthe @rddg;?frrr]@glfsﬁdgﬁ)(w %%g%{l %E(aéb%ngilfdeﬁéﬁ'c%ﬂgﬂya)lgcﬁhﬂy(b J'}"mg) 2-

dlc.‘/‘%@xul% %t%smmmrmbréd {birhepy it (KPEIOS)| (35mp) icesinm
P hl
CMb&E{SQP!Sgg %@28)%?03 3?@@%@@2@8@5 )g“%’&l 8’9]'%&1’“2% 3Yfmdme

(the prodm frofihexatrgpec 14, Gteprt) (01283 i@iSx£RALAE) t PaRficHLI WS by column
O and extracted with Et OAc. The organic |ayer

Ch“’%fgg%a QYySHiFR Vs B (ihefisahexage (ING SOUB gradignt baserdueah i give the
subtﬂé/étﬁﬁﬁ&ﬁﬁl@@sayléflé\f/'oﬁaﬂe‘ﬂ{’ by colum chromat ogr aphy
silica gel using EtOAc/Wdohexane (2:8) as eluent to

MS: 4PCH-1ehd44 (MHE] e conpound as a clear, colourless oil.

Yield: 0.35g 1 NNR d (DMBO) 4.54 (s, 2H), 7. 12 -

7.22 (m 2H), 7.25 (s, IH), 7.30 - 7.42 (m 2H), 7.81
Exanfjile 1§H) - 52- Exanpl e 13

éZ 3-di fl uorophenyl) methyl ] thio]-6-[(l

N-[2-)[ (%,3n£1 wepephenyhmethyHthiok¢y(2,2,2- trifliomoethoyy)}4-pyrimidinyl]-1-

| fonam de To a sol ution of
azeugi\‘}??‘g‘f“ﬁ‘%ﬁ‘?g- di f1 uor or henyl ) et hyl ]t hi o] -6-[ (1i ?)-1-ne
tliyl-

F
(tri phenyl nmet hoxy) et hoxy] Q/Nm di nyl ] - 4-pyri di nesul
fonam de (the product fromstegfv). (10Omg) in MeOH
(10mL) was added pytghu eSUNfonic adid (31ng) and
ani sole (0. 15Q). Tge //,k E

C/N N~ 'S

The title compound was prepared according to the procedure outlined in example 1 step iv)

using a mixture of azetidine-1-sulfonamide (prepared according to patent WO 2004/011443,
0.14g), tris(dibenzylideneacetone)dipalladium (0) (60mg), 2-dicyclohexylphosphino-2’.4°,6’-
tri-isopropyl-1,1°-biphenyl (XPHOS) (30mg), cesium carbonate (0.32g) 4-chloro-2-[[(2,3-
difluorophenyl)methyl] thio]-6-(2,2,2-trifluoroethoxy)-pyrimidine (the product from step i)
(0-24g) in dioxane (SmL). Purification was by column chromatography on silica gel using
EtOAc/isohexane (1:9 to 2:8 gradient) as eluent to give the title compound as a white solid.
Yield: 0.11g

MS: APCI(+ve) 471 [M+H"]

'H NMR: § (DMSO) 2.1 (quintet, 2H), 3.83 (t, 4H), 4.51 (s, 2H), 5.03 (q, 2H), 6.22 (s, 1H),
7.16 (m, 1H), 7.36 (m, 1H), 7.42 (m, 1H), 11.33 (s, 1H)
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reaction was then stirred at roomtenperature for 18h.

The reaction was partitioned between Et OAc (100nL) and
wWo20601B8D) . The aqueous | ayer was then furt hBCT/GB2005/003257
extracted with Et QAc (2xI1 00nL). The conbi ned organic
| ayers were dried (MySO ), filtered and evapor at ed.

The residue was purified by reverse phase HPLC using a
TFA (0. 2%/I\/ECN to give the-gjitl e conmpound as a white
solid.. Ylfe . Ms: APCl (+ve) 496 [MtHt] 1 NMR d
% tont %Owdﬁaeefwyedzﬂfoﬂosvsoe 5.12 (m | H),

0 (s, IFD 7.07-7.38 (m 3H), 7.84 (d, 2H), 8.86 (d,
ZFD The intermediates for this conmpound were prepared
i) 4- qgomo?. [[63&5‘dlﬂl)ompbwyl)inethyl]tlﬁm]%(‘a ﬁ,e-tﬁmkmh@xyggf rimidine
The nﬁrCQlQ? ione é é%p W? 5nm.) and 8
S(“é’ T RO B RECRA 8ﬂ‘iddﬂ% théhe RS cerfurg @fined in example 1 step

iii) usiggps erzatrmxﬁrcfsﬂﬁanah%) ﬂﬁmrﬁaeﬁé Pichlrsiufg swas then
poured onto ice , and the slurry was then

dlﬂu‘erpsﬁszwaﬁha@aywq%a pr@d@ctsng examplnil atepliD CH6Pg) MATHF (6mL) and
0% S RUIGRS GAREN S hive SRt Sy RiRE P Eled o BBl Yiew

0.6g.to precipitate. At this point the reaction m xture was

1 I ni n the refrigerator and the solid

H N@@?@g@’c‘\gé&sﬁﬁ i$ tleat5r 18{my 2Hy, T/ 53 (sohHB 3l §9m, WiHB)| 437 (ms2H)
lg. IUNWR d (DVMSO 7.73 (s, 2H), 7.75 (d, 2H), 8.84
(d, 2H)-53- ii) (2/7?)-1-(triphenylmethoxy)-2-propano

Exampled7suspensi on of (2/7)-1, 2- propanedlol (1.9nL) in

T R o RGN RC

piperagireSflfyrfa¢higed 1,1, 1"-
(chloronethylidyne)tris-benzene (6.6g9) was added and

the m xture stirred at ambi e t erature for 2Ch.
The reaction mixture was diQutedXW th tol uene then
extracted wth anmmoni um chl gri de ol ution (x2), then
brine (xI) and the g rggpl Iajer was dFi ed (NgSCﬂ)

The

filtered and eva ora he
triturated wt the ne K
HN H

To a solution of 4-[[[2-[[(2,3-diﬂuorophenyl)methyl]thio]~6—(2,2,2-triﬂuoroeth0xy)-4-
pyrimidinyl]amino]sulfonyl]- 1-piperazinecarboxylic acid-1, I-dimethylethyl ester (the product
from step i) (0.21g) in DCM (2mL) was added trifluroacetic acid (2mL) and the reaction
mixture was stirred at ambient temperature for 4h. The reaction mixture was evaporated, the
residue was azeotroped with Et,O (x2) and then purified by reverse phase HPLC eluting with
acetonitrile / aq. 0.2% trifluoroacetic acid mixtures to give title compound as a white solid.
Yield: 0.14g

MS: APCI(+ve) 500 [M+H*]

'H NMR: § (DMSO) 3.17 (m, 4H), 3.50 (m, 4H), 4.51 (s, 2H), 5.06 (q, 2H), 6.17 (s, 1H),
6.96-7.42 (m, 3H), 8.82 (br s, 2H)

The intermediate for this compound was prepared as follows:
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conmpound as a white solid. Yield: 49 1H NVR d (CDd 3)
1.09 (d, 3H), 2.34 (d, IH, 2.97 (dt, IH, 3.15 (dd,
WO B)os/03189% (m IH), 7.23 (m 3H), 7.28 (m 6H)PCTGB2005/003257
m 6 i) _
gf-chl 20-2-[[(2, 3-di fluorophenyl)methyl]thio]-6-[(l
)-1-methyl-2- (triphenyl net hoxy) et hoxy]-pyrim di ne The
subtitl e conmpound was prepassgd according to the

O e i e e NN
pyrithidinfiliRidniontl) - pine Rl edRRRSfE ¥“P AL

The Saubdﬂ@@@/ﬁlls@mduvasi}ywamdﬂc(:&ding&g)thd p‘tlogédm]?-e %Lhﬁneﬁﬂhteb(&hﬁle 1 step
Yi e

(iv) u’%\%glp a(riégﬁg ggt {) % SNI %lélljf[rﬁuzecg:b@p(yhc z?md-li/sl -dimethylethyl
ester t’@lh@ b%&h@fﬂéﬁl%ﬁ&lﬁﬂl@]lghéteﬂ 1)60 Elé%)/ sg%éﬁﬁgﬁ\gnegcetone)dmalladmm ()

triphenyl met hoxy) et h
(91mg)1- Fymhﬁsmbﬁmhmﬂede .& mws:apr@yd}ﬂ 1’ b1pheny1 (XPHOS) (48mg),

T N N (A

mﬂun@)ethozy)dppmuﬁieq&ml p@d&‘mﬁpﬁbﬂ&x&ngfk 16 steg :ia)ls (Io 3r7n % grds%)}]age (6mL).

%}hr-bl rhenyl ( XPHOS)
P““f’(cgt“e‘glj P lamn chrogiagngrapliy(on Sshca(ﬂ umg Emwbhwmﬁhyl %9 to 2:8
ri Y oXy
eradibll) B endr byt Tt sbale sk b BHSTX AT 10 5o
MS: éiPGI(awéSQQMH]\Nas heated at reflux in a microwave at
1000C, 300W open vessel with cooling for 3h. The
reaction mxture was diluted with DCM filtered

Exalﬁﬂéqggh arbocel and the filtrate evaporated. The
ue was purified by reverse phase HPLC using a TFA

N-[2- mz,;}%lﬂmhgmgimynﬂgow(t halinethytethaxy) clipgrimsdiayl]-1-

d. Yield 0 21g. Ms: APCl (+ve) 711
aze“fﬁk%ﬂf&‘é%‘& 9U NVR d (DVBO) 8.85 - 8.76 (m 2H), 7.83
S 7.73 (m 2H),7.26 - 7.17 (m 18H), 6.03 (s, I H),
5.44 - 5.35 (m IH, 4.29 (s/_2H), 3.08 - 3.01 (m

oH), 1.22 - 1.14 (m3H) o

O‘\ ’OfN F
Y

The title compound was prepared according to the procedure outlined in example 1 step iv)
using a mixture of azetidine- 1-sulfonamide (prepared according to patent WO 2004/011443,
0.16g), tris(dibenzylideneacetone)dipalladium (0) (70mg), 2-dicyclohexylphosphino-2’,4°,6’-
tri-isopropyl-1,1’-biphenyl (XPHOS) (36mg), cesium carbonate (0.37g) and 4-chloro-2-
[[(2,3-difluorophenyl)methyl]thio]}-6-(1,1-dimethylethoxy)-pyrimidine (the product from step
1) (0.26g) in dioxane (6mL). Purification was by column chromatography on silica gel using
EtOAc/isohexane (1:9 to 2:8 gradient) as eluent to give the title compound as a white solid.
Yield: 0.28g

MS: APCI(-ve) 443 [M+H]

'H NMR: § (DMSO) 1.48 (s, 9H), 2.16 (quintet, 2H), 3.92 (t, 4H), 4.46 (s, 2H), 6.03 (s, 1H),
7.17 (m, 1H), 7.35 (m, 1H), 7.42 (m, 1H), 11.05 (br s, 1H)
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Exanpl e 14
-[24[ (2, 3-di fl uor ophenyl ) net hyl ]t hi 0] - 6- et hoxy-4- pyri m

WO dioawb4s2s - azet i di nesul f onam de The titl e conmpPOTVGBRES/003257
prepared according to the procedure outlined in
exanple 1 step iv) using a m xture of azetidine-1
-sul fonam de (prepared according to patent WO 2004/01
1443, 0.17g), tris(dibenzyksgleneacet one)di pal | adi um
(0) (75ny), 2-dicyc|ohexy|phosphino-2',4',6'-
trm;rpropyl-l ' - bi phenyl ( XPHOS) (40ng) cesium

The i H uoro éﬁys/?%?‘ﬁ]d% %%12&6 E{e§ oxy pyrl m di ne (the
grod:ct Iron1stepb|) (0. 26g)) i n di oxane (5nl).

. urification was t ' -

i) d-clioro-gdf - Bilencomenu iRt SG)-Sr odmaithy e o Ry i iine

To a §0'111Ct:%0(% 49‘5 g;@ﬁ%%ré-sl'ﬁ2 Wxﬂ@o@@n&??%iﬁé%ﬁmd%e]gﬂa Iﬁ@duct of example

1 stepRin)X(3g) iUt £0mIAHyas addgbpqtassivm-pert-tagxide ). 8D apd thp r;pactlon

iy g bt 990 b e e 030

was aHﬂ%cﬁaﬁdQH@fBéBﬁbﬂ’ﬂ&tﬂé&@@rsﬁﬁecaﬁt efrﬂilélﬂ\b&nﬁ)dréture for 4h. The mixture
4-chloro-2-[[(2,3-difluoro henl)rrethy t hj o] - 6- et hoxy
was dilgted; withiO exteastedtighE ) The combined organic layers were

4. 6-Di | d
BRI S e S—
by cohﬂﬁfrﬁ)roﬁlﬁﬁi) gfzi’pﬁy beaitich géll u¥ingtMe©@HBEMS (99 ¥ te:c9882 gadish® s eluent
nper ature for t d h HO
to glvﬁﬁ]ée %BPPFI%?‘@HO%%%% alﬁ;{ n‘z ) ugsewt‘?girrg @gd \cl)mr :;anl c
'H NW SIEMEOE1.96 (91 MIPQs) 215, i6 1ors e nd 9 MAaRED af. ?ﬂ(nﬁ,OZH)

ive the subtitle compound as a clear, col our?ess oi |
Y| el d: 0. 53¢ I\/IS APCl (+ve) 317/ 319 [I\/H-H+] 55- Exanpl e

1
E"ﬂl{q—%—lﬁ[(z 3-di f | uor opheny! ) et hy! ] t hi o] - 6- et hoxy- 4- pyr i

N-[21l(8BMdifhoroph boR9BHHib 5Ry-4-(B9dEixyaietf) ethyl]thi
[ —EP( i 0? Qﬁjdl?:fal ugpoph};ﬂﬂ%ﬁg“hy] t(h?o] ﬂg etlﬁ’g);y {1] o

yl'llmdlil-ﬁr)d{ idingdrswonamaideony| | - | - pi per azi necarboxy |ie

acid-1,|-dinmethyl ethyl est er/ﬁ/p,e pr oduct
\
3 LA~ t s

A solution of N-[2-[[(2,3-difluorophenyl)methyl]thio]-6-[(2-phenyl-1,3-dioxan-5-yl)thio]
pyrimidin-4-yl]azetidine- 1-sulfonamide (the product of step ii) (0.11g) and pyridinium para-
toluenesulfonate (99mg) in methanol (5mL) and H,O (2 drops) was heated at 60°C for 1h.
The solution was cooled and the solvent evaporated under reduced pressure. The residue was
dissolved in EtOAc, washed with H,O, dried (MgSQOy) and filtered. The solvent was
evaporated under reduced pressure and the residue was purified by flash chromatography on
silica gel, eluting with EtOAc/iso-hexane (8:2) to give the subtitle product as a yellow gum.
The gum was dissolved in DCM and methanol, filtered through charcoal and the filtrate
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fromstep ) (0.24g) in DCM (2nm) was added trifluro

acetic acid (2nL) and the reaction m xture was stirred
warocanbisent tenperature for 2.5h. The reacti onP@i/&BRGS/003257

was evaporated, the residue was azeotroped w th DCM

(x2) and then purified by reverse phase HPLC el uting

wWth acetonitrile / aq. 0.2%trifluoroacetic acid

m xtures to give title comggund as a white solid

Yield: 0.1 89 Ms: APCl (+ve) 446 [ MrH+] 1H NVR

evaporamisgyden repgeqd; pressife, The repi sczpq)wasgdr@ U(DH?I' g})lvac&ugxaat 40°C
4 7.18 I
0 g“"%ﬂﬁfﬁfg)rﬂr‘)% bs %%%gf%“d GY‘gllﬁkéémﬁl 33 (br s(ml H) H)The

MS: APtIensesizane-Hlor this conpound vvas prepared as
nosul f on

B NMRt & (OMSSDel SmEDos BG4 B2 th TEDeh M5 5Dk 99 (. 28,
6.65 (%zﬂ-g%;ﬁlt(ﬂygﬁ} hyde @?tz 11-pg@e[g)2| necar boxyl i ¢ acid

I Oxane was added sul fam de (4.Qg).
The reaction m xture vvas then heated at reflux for 24

.h. The re on mxture was a to cool before
The %@FI}?QW%‘A Eéﬁs ‘fOﬁI’RPé%B gereﬂquf%éf‘%ﬁg W&s separat ed
bet ween Et QAc (300nL) and H20 (3001L) and the aqueous

was further extracted (2x300 g{ﬁ\l\”h Et CAc. Conbi_ned
i) 4- (aﬂgmazd[(lz@y«bﬂgomhsnﬂbme@ylmg 3(2-phenydnd stdigxan-5-

.evaporated. The residue was purified by col um
yl)thlgmyg'r%@gber aphy on silica gel using EtOAc/i sohexane

Sodluﬁil-mlﬁhoﬂﬁe &0.U8Ml of23 -g307% niektens Ldohitiony wae agdedrd aaslution of ethyl
S-(2- pghqglyl 23%1‘1;;)(?1{1 SY)Igﬂfquthangtlmtt( (0 E'Zzwrl\éggregif quding ég&he%oéq%}lse il
Chem“Ph&:[n? (é 60 d4_f gﬁHO ony hﬁf‘ﬁiﬂmnt hisfkr SirBh RN SR the

nyl aniTn -Iplperaznecarboxy iC
produad@f Exalmlﬂe: meym)e(ori)zg) w8t aldedhé&hs rdattion mlmv@mymﬁ istirrpgh gt room

temp%;(fgfpgt{o ?&h J(vpgt)vtv%sqtvgéorgteﬁ]ugz %ﬁrgd%]léctl pressure b the residue
hi oRkilieh 8&ll 186RE BRI /iso-h 1:9) t th
pmmg%gg%ﬁ?ag{)ﬁnlg[?#a? %’o ester (?ﬁge pr oééuctlsof r%xr?]nzg ep) |0)glve )

subtit{eOpradapt as abm(:@plbbn\éryld fdBeacet one) di pal | adi um (0)

MS: é}@@%@h‘@ﬁ%%’% Iﬂl no-2',4',6"-tri-i,yopropyl-1,r-biph

enyl (XPHOS) (35nm), cesi um
ii) N-[2-[[(2,3-Difluorophenyl)methyl]thio]-6-[(2-phenyl-1,3-dioxan-5-yl)thio]pyrimidin-
4-yl]azetidine-1-sulfonamide
The subtitle compound was prepared from azetidine- 1-sulfonamide (prepared according to
patent WO 2004/011443, 0.11g) and 4-Chloro-2-[[(2,3-difluorophenyl)methyl]thio]-6-[(2-
phenyl-1,3-dioxan-5-yl)thio]pyrimidine (the product of step i) (0.17g ) according to the
procedure outlined in Example 1, step iv). The residue was purified By flash chromatography
on silica gel, eluting with EtOAc/iso-hexane (2:8) to give the subtitle compound as a
colourless oil. Yield: 0.11g
MS: APCI(+ve) 567 [M+H]
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carbonate (0.36g) and
4-chloro-2-[[(2, 3-di fluorophenyl ) net hyl ]t hio]-6-ethoxy

WO pyosiomsds ne (the product from exanple 14, st epCT/GB2005/003257
(0.23g) in dioxane (5nL). Purification was by colum
chromat ogr aphy on silica using Et QAc/ wohexane (1:9 to
1:3 gradient) as eluent to give the subtitle conpound
as a yellow oil. Yield: 0.2pp MS: APCI (-ve) 544 [ M+H|

le 1
__qugg [[(2,3-difluorophenyl)nmethyl]thio]-6-(2,2,2-trif

[ ne ul f

v S RSB L el BT TR
pyrinfidaeH UrsipekiiziieseMoriainidéanpl e 1 step IV) using a

m xture of azetidine-1 -sul fonam de (prepared

according to patent WD 2004/0311443, 0. 149),

tris(di bepzyli deneacet one) di paJ\}d)Hum (0) (60ny),

2-di cycl ohexyl phosphi no-2' ,%¢" ,6™- tri-wopropyl -

1, 1' - bi phenyl (XPHOS) (30 ceS| um car bonate (0. 32Q)

4-chloro-2-[[(2, 3- F
sl(o

dhcl uor or henyl ) hylg"Phl
pyrinidine (theg profuciNTroNs step |
di oxane (Sm_)HNPurl ficdlion was by ¢
chrormt ography silica gel using EtSAC/irhexane (1:9
adi ent ve the title conpound

To a gutiongi A S G0 %fdxfmomgﬂmethguw -GAER ) pEJroxy -

meth}hMEBI,@J @'Wmﬂ ol (%n&rﬁ q qbﬂlﬂ%.ﬁérlzetl?ﬂksteﬁ ﬁﬁe&b&ecarboxyhc
acid ((hq prodHct off st8ii) (6, 23g9-|)q D@M@I(ﬂm w&d—@d,ded ﬂriﬂi&rcé&;tﬁtld #jid B3fal) . The

I‘CaCtIPB %F%@éﬁe\%?se t Iegtst%“rf]: Zg.‘t rg)ct)]rln?emper ture or Y\QSTHGE gern? was ?emoved and

the redidGé k&’iﬁ’edzb)[ TebérsSpHdsk m@@ﬁﬁ@r KRS'Z‘%)VM@CN] méhéd 1ogive the
ne Su

-triftluoroé€thoxy) erlmdl title conpound was
title opn@pamda@s awbite &ﬁhdg fddt7r‘('@flgorocedure outlined in

MS: %ﬁ{[ﬁ 242(61%%]51?0:13! 29[(2223_2 trifluoroethanol (0.

'H NMIK: |&(@M®©ﬁ £YB Y4, 13H)] RY1i305din) eH) L D €3-priodus YHY 4. Bxamp (s, 2H),
1l step iig §O. 6%} in THE (6nl) and

4.79 (s, 1H), 4.97-5.05 (m, 1H), 5.84 (s, 1H), 7.10-7.16 (m, 1H), 7.27-7.34 (m, 1H), 7.39-7.45

(m, 1H)

The intermediates for this compound were prepared as follows:

i f1 gor oet hoxy) -
74g) in

(1) 4-[[[2-[[(2,3-difluorophenyl)methyl]thio]-6-[(1R)-2-hydroxy-1-methylethoxy]-4-
pyrimidinylJamino]sulfonyl], 1,1-dimethylethyl esterl-piperazinecarboxylic acid

A mixture of 4-(aminosulfonyl)-1,1-dimethylethyl ester-1-piperazinecarboxylic acid (the
product of example 15 step i) (0.40g), tris(dibenzylideneacetone)dipalladium (0) (50 mg), 2-
dicyclohexylphosphino-2’,4’,6’-tri-isopropyl-1,1’-biphenyl (XPHOS) (50mg), cesium
carbonate (1g) and (2R)- propanoic acid-2-[[6-chloro-2-[[(2,3-difluorophenylymethyl]thio]-4-
pyrimidinyljoxy]-, ethyl ester (the product from example 11 step i) (0.40g) in dioxane (20mL)
was heated at reflux in a microwave at 100°C, 300W, open vessel with cooling for 20min. The
reaction was filtered through arbocel and then separated between EtOAc (200mL) and H,O
(200mL) and the aqueous was then further extracted with EtOAc (2x200mL). The combined
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60% sodi um hydride (94ng) to give the subtitle
conpound as a clear, colourless oil. Yield: 0.6g. 1H
WORMRG/0248EDMSO) 4. 54 (s, 2H, 5.14 (m 2H), 7. 13PC¢EGBRIIS/003257
7.19 (m I1H, 7.37 (m 2H Exanple 17
-[2-[[(2, 3-di fl uorophenyl )methyl Jthio]-6-(2,2,2-triflu
or oet hoxy) -4-pyri m di nyl ] -1 pi perazi nesul fonam de To a
soI ution of -62-
4-T102-T[¢( dlfluorophenyl)math Jthio]-6-(2,2,2-tri
organiq laysrs @tppqu(r}efi (Mgs‘g,; i meéqdfﬁ]aﬂ]evaporated to give the subtitle compound as a
clearqﬁ” no] sul fonyl ] -1 - pi perazi necarboxy |ie acid-
1-di met hyl et hyl ester (the product fromstep i)
Yield(0.92¢.9) in DCM (2nL) was added trifluro acetic acid
2mL) and _the reaction mxture was stirred at anbi ent
MS: %é‘f’%tﬁﬁ@ﬁ(ﬁ 4h. The reaction m xture was
evaporat ed, the residue was azeotroped with Et20 (x2)

and then purified by reverse phase HPLC eluting with
(i), 4eltie[66%3-difluergpleenyl) rethylithiof 6t R)- by draxyak-methylpthoxek4-

oy 6 bbb SOET PR ttufedf i it fsClponfle
Toa &Jﬂiuon&)fao[[(zsné(%ﬁhléluér@heﬁﬁ)m&hm]thﬂa]%[((m) 2-3&&50){@417

meth§1ﬁtﬂ1@me%pm@dmu affm(l%l S‘é&ﬁyBuhd %éthplkélaéﬁgber- bs
p1per%%{m{c?@ﬁﬁ ?CSaCéd Qh? Prl?glrl(gp om f/tleg r?e(to 1 T%]]‘ (20112]2) \Eas added 2M

LiBHf, inOHOE B Joady)) THe reaction mixture was then heated in a microwave at SOOC 300W,
pyrim di nyl j anmi nol sul fo | - pi perazi necar boxylic

open JEsELwih gfHoe gt Moni TiibactionBhBED et e bR AN HC!

and tlﬁgﬁﬁﬁﬁgéje E&%e‘a' Phe {RidhO& 2P [&ﬁ%%ﬁe@ﬁ&tkde@@ﬂt@ﬂc (200mL) and

exanple 1 Step (iv) using a mxture of
H,0 @BOOaﬂn) rths adfeony wps then firgher amwe@awﬂmﬁg@ﬂ: (2x200mL). The combined

organ_iL% aygrls é{ﬁ:r? Slrledg&i@ ytliltere taBgraP { OdH ?ltle rfeglg{lg Slﬁ%%%l b%r

reverbd ﬁt&@@f@ﬁ@%iﬂg@'ﬂ?ﬁ@@ﬁ%%é@lﬂ ahdtiasdl 1o Pikelthe (iBd Balhpound as a clear
2-di cycl ohexyl phos rl no-2\4\6*ri-iMTf roryl-I,

oil. >-pi phenyl (XPHOS) (48ny), cesium carbonate (O 49g)

Yield003e oo [[ (2, 3-difl uorophenyl ) et hyl ] thi o] -6-(2, 2, 2
MS: APCIHvELET6dMHYyY) - pyri mi di ne (the product from
exanple 16, step i) (0.37g) in dioxane (6nl).

Example 21
N-[6-(difluoromethoxy)-2-[[(2,3-diflucrophenyl)methyl]thio]-4-pyrimidinyl]-1-methyl-

1H-imidazole-4-sulfonamide
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Purification was by col um chromat ography on silica
gel using Et CAc/wohexane (1:9 to 2:8 gradient) as
we@bawesnt4st® gi ve the subtitle conpound as a yel POWGB2005/003257

solid. Yield: 0.22g Ms: APCI (-ve) 598 [ M+tH ] Exanpl e
18
-[2-[[(2,3-di fluorophenyl)nethyl]tM]-6KI,I-dinethyl et
hoxy) - 4- pyri m di nyl ] -1 azeti.gg.nesul fonam de The title
conpound was prepared according to the procedure

The tighgtcompednd waekgpgsed aacordivgto thy presediye guikingd B exagyple 1 step (iv)

wsing 3L D1 Hips S PR AR LRLABALER. RE59pCI N9 Lo patent

tns(dﬂaems}(lﬂbﬁaaayhe)d@amhQo)ea)duOgﬁIQL@dydmn:xQ@hoa(p‘bﬁjasgg 4,6’ -tri-

2-di | oh h hi
1SOprqpy1-!1 Clb-lc then ﬁy( e 81%823 ﬁﬁi)lumGQQ%OHﬁtP &@Egg:)ﬂ %(ﬂcglo(%63 79)

r
(dlﬂu[éflﬁrée"*%c_ﬁ%k gl [g(gr%:) % g%rfp en l)lxjnet]jxyl}qt]:no] p%ruplld]_ﬁle (&rcﬁc}a‘uutcE1 c;/f eexaﬁlgle 12,
step iib)(@ 1Bg)randi adhyrtro(ls dlexqmed&mt)t Plnification eyas by tifwatkeyyithn

Purificatjon

methiig PR st i i e e Pt erssesssbvien Bepac.
W 2 en Whithn

e e B e e S’e@‘” e e O T e
evapolratgd NN regpliiimnasy ag trivgraged Wlm@eth@cﬂ@qmp igivetthe fifly compound as

4. 46 2 6. 03 I 7.17
awmﬁiﬁ%%d({({?%ﬁ%mg (7842 (H)m IH), (ﬁ OSH)(br s, II(—I)m 59-
MS: Kh(él(wné)etmf[Mﬂ{*@ for this conpound was prepared as

'H Nmm (R%SQZ% P( £ 3H3i 44 U6r FBh &P GrDn g1 1Pk ol B} 750440 (m,
X [ To a sol ution of
2H). *7'72‘(3“&12 | 'or o- éII‘E’Y%dﬁ‘( uor obenzyl )t hi o] pyri m di ne
(the product of exanple 1 step ) (2g) in THF (201)
dded potassiumtert-butoxide (0.8g) and the
ion mxture was stirred at amnbi ent tenperature

N-[2- tgz 3?¢ﬂiuof¥5h5ﬁ’ﬁfmaﬁ§ﬂﬁﬁbp6q@1ﬁ)12' -y drexy-d8néByReloxyda-

he reaction mxture was stirred at anbi ent
pyrimidimpd}- 26cdibydre- 1-methytifeoxg-Fipyridingsvlfangmided wit h H2O
and extracted with Et OAc (x3)._ The conbi ned organic

| ayers were washed with H2O and dried (MySO ),
filtered and evaporated. Th /‘e&uflf@f'lng oi | was

purified
=N F
0,.0 |
2 L F
| H
O N

To a solution of N-[2-[[(2,3-difluorophenyl)methyl]thio]-6-[(1R)-1-methyl-2-
(triphenylmethoxy)ethoxy]-4-pyrimidinyl]-1,6-dihydro- 1-methyl-6-oxo-3-

Exa

pyridinesulfonamide (the product from step ii) (0.16g) in MeOH (10mL) was added p-
toluenesulfonic acid (50mg) and anisole (0.22g). The reaction was then stirred at room
temperature for 18h. The reaction was partitioned between EtOAc (100mL) and H,O
(100mL). The aqueous layer was then further extracted with EtOAc (2x100mL). Combined
organic layers were dried (MgSOs), filtered and evaporated. The residue was purified by
reverse phase HPLC using TFA (0.2%)/MeCN to give a white solid. Yield: 9mg.
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by col um chromat ography on silica gel using MeOH DCM

(99:1 to 98:2 gradient) as eluent to give the subtitle
wa@oeopoesds as a clear, colourless oil. Yield: OPGEBGB105/003257

NVR d (DVBO) 1.50 (s, 9H), 4.47 (s, 2H), 6.70 (s,

IH, 7.19 (m IH, 7.37 (m 2H) Exanple 19

iV-[2-[[(2, 3-di fluorophenyl ) nethyl]thio]-6-[[2-hydroxy

-1 - (hydr oxymnet hyl ) et hyl ]t hi gl4=

| lazeti di ne-|-sul fonam de A solution of

MS: B%IJEJI{"P gh@" éflﬁlu]or ophenyl ) met hyl ] t hi o] - 6-[ ( 2- phenyl -
'H NMB- D5t Y3 id, Bmldzuﬂ/(so@{ﬁ 3503, X% l@ufﬁil‘l' %694 %3 (m, 2H), 5.08-

sul fonam de (the’ StEep
5.19 oy 1D, 8i99rts 91}5),; éx%l(den}empﬁdnm(m(mmlmm e, han 01.69-7.74 (m,
1H), %3@3%1 gﬁ)d H20O (2 drops) was heated at 600C for |h. The
1 was cool ed and the sol vent evaporated under
reduced pressure. The residue was dissolved in EtOAc,
washed with H2O dried (MySO 4) and filtered. The
The igsripediategfor tb*&&@@lpa‘@l@dwmdmparedchsd@dbm essure and the
residue was purified by flash chromat ography on silica
gel, eluting with Et QAc/i so-hexane (8:2) to give the

i) [(lgﬂﬂﬂlhwﬂhﬁl-ﬂnaﬂyl;6-oﬁ6-3@wﬁilhﬂyﬁlﬂféﬁy The- ﬂﬁﬁétﬁ’?ﬁthyl ester carbamic
di ssol ved in DCM and net hanol, fi I tered t hr oug

aCdcharcoal and the filtrate-60- evaporated under reduced

Chlofds@fsyi fsocﬂ_ﬁﬁter(gﬁﬁ? YAk a ﬁe d'télil?ﬁﬁgﬁe i eq tL1Joq1dc‘)‘=fr 2- &352-propanol

vacuum at 40C to ve t produc

(6.5md9lin CMi(@5rdL) acmg: WBer ARG (-riveth 1421?Hﬁ Vghﬂmané\wm)dvas added

3. 66
dropxﬁl%?ioéved M wzglggpr@pyle@gq}aglggct} & o 5(ng) 139 addpd gpome The
react1l)ﬁ|)mxt3ré3@a§ fhen %ﬁawedltla vJ*ﬁ-m(t% ’r?drgl)t L{}gtlu]{' n(gver 'fglg II—? 1'06(51 00mL) was

for this conpound were prepare

addedjtotht taction fnjxt@re3ndiilie mﬁam@hgﬂywampwtghgmh@iqtﬁo{ﬁs( Qasgthen
t ri.m di ne Sodi um met hoxi de
furef e T Cuiion bR orbet sraiyic fateratrae dned (eSO

filteredlodndteiv@porafed @ BiXE the subtitle compound a 11
enyl -1 QS di oxan- 5- ynlnp et ha%g ale e OW 061 Yleéd e

5' - 2-
'H NMReéa( Cdﬂclo‘}SdGSn%H} 8.62He Fho6.66H Gt (rmu IH), 7 69 7.74 (m, 1H), 8.21-
8.24 (m, 1H)

ii) 4-pyridinesulfonamide-N-[2-[[(2,3-diﬂuorophenyl)methyl]thio]-6-[(1R)-1-methyl-2-
(triphenylmethoxy)ethoxy]-4-pyrimidinyl]

A mixture of [(1,6-dihydro-1-methyl-6-0x0-3-pyridinyl) sulfonyl]-, 1,1-dimethylethyl ester
carbamic acid (the product from step i) (0.60g), tris(dibenzylideneacetone)dipalladium (0) (50
mg), 2-dicyclohexylphosphjno-2’,4’,6’-tri-isopr0pyl-1,1’-bipheny1 (XPHOS) (50mg), cesium
carbonate (1 g) and 4- chloro-2-[[(2,3-difluorophenyl)methyl]thio]-6-[(1R)- 1-methyl-2-
(triphenylmethoxy)ethoxy]-pyrimidine (the product of example 13 step iii), 0.40g) in dioxane
(20mL) was heated at reflux in a microwave at 100°C, 300W, open vessel with cooling for 3h.
The reaction mixture was diluted with DCM, filtered through arbocel and the filtrate
evaporated. The residue was purified by reverse phase HPLC using a TFA (0.2%)/MeCN
system to give the subtitle compound as a yellow solid. Yield: 0. 12g.

MS: APCI(+ve) 741 [M+H"]
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(2mL). After stirring for 15m n, the product of
waawpks2d, step ) (0.12g) was added. The reacPCDGB2005/003257

m xture was stirred at roomtenperature for 18h. The

sol vent was evaporated under reduced pressure and the

residue purified by flash chromatography on silica

gel, eluting with Et20 //s-lggxane (1:9) to give the

Hq N&ﬁ%}%&;@%%%ﬁ%@aﬁwﬁﬁe% 6@ ozlﬁ)dz. 3ne I3%1) ey (m,N%-I) 5.39-
5.47 grh?nﬁi 63)6g§,al—§)lf 499 ]?@ hepys. b{ij“%'tn W, 280 1871443 P R58Y 17.67-7.71 (m,

- di oxan- ri'rai
1H), 8-5¢4§ 8@, dine- | - sul f onani de The subtitle conpound was
prepared from azetidi ne-1 -sul fonam de (prepared
according to patent WO 2004/01 1443, 0.1lg) and
@El@hj;;oro 2-[[(2,3-difluoro rhenyl)nethyl]thio]-6-[(2-
| -1, 3-di oxan-5-yl)thio]pyrimdine (the product of
2- [[6§£lepzqtadnmslﬂmgl))am«doz-H(zagduﬂumbphmdhmnymwm ned

St e si due was purified by

ym#]{hagﬂfﬁﬁ:[ g%ét%d’lpﬁﬁ %’rﬁi%tpﬁ‘isgergel , eluting with

Et OAc/ w hexane (2:8) to givezthe subtitle conpound as

a colourless oil. Yield: 0.1lkg N§5 APCl (+ve) 567

[ MtH] - 61- Exanpl e 20 ~

iV-12-[[(2, 3-di fl uorophenyf ) netihyl ]t hi o] -6-[ (I

) - 2- hydr oxy-| - net hyl et ho <4- Qoyrimdinyl]-

1- pi per azi nesul f ganigle Eo aNsol uti on fof

4-[[[2-1[(2,3-di fNugdf op [(1/?)-2-h

ydr oxy- | met hylfe NS%N%- f i ?1:0]

sulfonyl] , 1 i metHyl et hyl esterl

-piperazinecarboxylic acid (the pro of step ii)

(0.23g) in DCM (3nL) was added trifluoroacetic acid
The t(tkrm)npouﬂ'd] was pepared acqurding rethe@soceten ostlined ade;aﬂmpl@ OBlep (iv)

wsing, RGHTE Ot Rl BY P B BropRE o ot s PGPV AER0H01 1443,
0.61g) Qrid e eﬁﬁc@@ﬁe’dg)aﬂhd&ﬁmt(b?(d 139 &2-8RJNGHIG 1S sphino-2",4°,6°-

white solid. Yiel ng
tri-isopropyl-1,1’-biphenyl (XPHOS) (105mg), cesium carbonate (0.77g), 2-[[6-chloro-2-

| 0] -

[[(2,3-difluorophenylymethyl]thio]-4-pyrimidinyl]oxy]-(2R)-propanoic acid ethyl ester (the
product of example 11, step i) (0.61g) and dioxane (15mL). Purification was by column
chromatogfaphy on silica gel using MeOH/DCM (5:95) as eluent, followed by reverse phase
HPLC (symmetry as the stationary phase and TFA/acetonitrile as the mobile phase) to give
the title compound as a white solid. Yield: 46mg

MS: APCI(+ve) 489 [M+H"]

'H NMR: § (DMSO) 1.12 (t, 3H), 1.49 (d, 3H), 2.14 (quintet, 2H), 3.92 (t, 4H), 4.05 - 4.16
(m, 2H), 4.42 (dd, 2H), 5.26 (q, 1H), 6.21 (s, 1H), 7.12 - 7.21 (m, 1H), 7.31 - 7.41 (m, 2H),
11.24 (s, 1H)



MS: APCl (+ve) 476 [MtH+] 1 NMR d (DVSO 1.13 (d, 3H),
3.01-3.05 (m 4H), 3.13-3.17 (m 4H), 4.34-4.41 (m
wQ@bkloe/044879 (s, IH), 4.97-5.05 (m I1H), 5.84 (spct/igB2005/003257
7.10-7.16 (m |H, 7.27-7.34 (m |H), 7.39-7.45 (m
| H) The internmedi ates for this conpound were prepared
as follows: (i)
4-1[[2-[[ (2, 3-di fl uorophenyggsret hyl Jthio]-6-[(1/7?)-2-h
ydr oxy-1| - met hyl et hoxy] - 4- pyri m di nyl ] am no] su] f onyl ] ,
Example 24i et hyl et hyl esterl -pi perazinecarboxylic acid A
i ter -
N2 fdiftuopfenAfhARSHINRY TR -2 o RF LY oI
pyrhﬁikiﬁiyl] - éﬂtndﬁ;)sulféﬂmﬂdl benzyl i deneacet one) di pal | adi um
(0) (50 my), 2- - .
di cycl ohexyl phosphi no-2',4' 8" -tri-irpropyl-1,r-biphen
yl (XPHOS) (50ng), cesium carop@te (1g) and (2R)-
pr opanoi c
acid-2-[[6-chloro-2-[[(2, 3%di f | uorophenyl ) nethyl]thi o]
-4- pyrinidinyl]oy]- 0 e h)?INester (tthe product from

exanple 11 step i) GO AN di pxang (20al) was
heated at refl Nn aNfi crdwavs” at . 300W open
vessel with co g f&t 20m n. The ion was

filtered through arbocel and then sepdrated between

5 Toa msprins A g ot ek R RS0l S SRR PR aol-

4-py1ﬁﬁim‘ﬁiym%§1 B2R) &b R AcRYERY e, @thed pr&dhel MEx@¥hble 23) (0.40g) in

iltered and evaporated to give thé subtitle conpound

THE g Job ascaddst SV Iehisimiboroh s h/SHEXR 2Ly eyorotis: pdki pixture
was il i s o5 A e SR PRSI P g e )06

quendﬁéﬂ Qusttr 1V g Lebs By d¥NIbrié acid. The resulting mixture was extracted with
yrim di nyl']am no] sul fonyl]-, 1,1-dinethylethyl

10 EtOA@éﬂ%} | Thei qoapbandadriaganio oy gis ierewaghetavith Biagueasis hydrochloric acid
oen G SRS SR IR AL A Bl

colurﬂn dhréi Paﬂhszbhmﬂlca%EMngEtoAm&mmegar)b@ %Wehe Tae rebulting oil
(the c;i)ro uct fromsteP (0.93g) in THF & 3
was tgﬂggg DCM to give the title compoundas a white solid. Yield: 0. 25 g
MS: APCI(-ve) 445 [M-H']
15 'H NMR § (CD30D) 1.15 (d, 3H), 2.11 (quintet, 2H), 3.54 (d, 2H), 3.88 (t, 4H), 4.36 (dd,

2H), 5.16 (dt, 1H), 6.12 (s, 1H), 6.93 - 7.12 (m, 2H), 7.22 - 7.31 (m, 1H)

Example 25
N-[2-[[(2,3-difluorophenyl)methyl]thio]-6-[(15)-2-hydroxy-1-methylethoxy]-4-

20 pyrimidinyl]-1-azetidinesulfonamide
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LiBH in THF (3.0r1). The reaction m xture was then
heated in a m crowave at 500C, 300W open vessel with
wa@owsiong2s or | Onin. The reaction m xture was tPENGB2005/003257

quenched with 2N HCO and the volatil es evaporated. The
resi due was then separated between Et OAc (2001L) and

H20 (2001.), the aqueous was then further extracted

with Et OAC (2x200nmL). The cembi ned organic | ayers were
dried M), filtered and evaporated and_the residue

The tﬁls@pmpeambvasr PipRIre agerding IRhepIRsedye quthned roexsoppladnsing 2-

6 R Y SR8 L2 o RO L BRL g ppidinylony)-

(25)-Fropinfid atiid, bihgt eseeef (tloxpyp it pf §t2p 8y (1. 28 ) OTAB i&nly) STV yithium

borol%Yﬁ{lG%M@% éﬂ%ﬂb ﬁ’yéﬁ#la@wglegfwﬁ%cqlm ehroBRIREAREY Rasilica using

EtOARY, L& ey | d
tOAR ngdh% (Q;B?QE I@l\%t&%gfezge gﬂ%%@a%g%lv{m%h Yield: 0.15g

MS: APCF&‘(%&M éMAHéuI f onami de (0. 25q),

' NIRRT P D SRR 1 B P g T, o €k, 4.48 e
2H), 5 28’ (% HIERheny s, GHB’H@ 1.69 (@) 2HE 953U SREROML €

, 4- chl or 0- 6-
(dlfluoromethoxy) 2-1[(2, 3- dlfluorophenyl)rrethyl]thi 0]

e | ggéﬂ 0. 18
The %%ﬁ%%g%&ggép I oxane (%ﬁ?%mﬁgragfo cg‘{slegn V\Ii(':lS by %
tituration wth nmethanol/DCM The resulting white

. lid i.lyted with H20 and .extracted with Et OA
b 2-Lnghppag ity S 1k uesrophemviimserbalitic hinayenpi loReh s repanoic
acid &g ggdred (MSO4), filtered and evaporated. The

resulting oil was triturated with nmethanol/DCMto give
The subtglq Gomhp upd was pregamed ageaxiing ¢o el firckcedyreaiudlined Smgxdviiple 1 step

iii) us&n C%,%%iélc?ﬂg % [%;ﬁ% ojf’c;‘?%zwﬁ)tﬂpjoiépgn% ?(R{Goﬁlu’(gbd’f e:;’('z;'l)nple 1 step ii)
(0.77¢), IBEE7(14R16), . -hydroxy-(25)-propanoic acid ethyl ester (0.40mL) and 60% sodium

hydride (0.14g) to give the subtitle compound as a clear, colourless oil. Yield:1g

MS: APCI(+ve) 389/391 [M+H"]

'H NMR: & (DMSO) 1.13 (t, 3H), 1.51 (d, 3H), 3.99 - 4.17 (m, 2H), 4.37 - 4.50 (m, 2H), 5.28
- 5.38 (m, 1H), 7.02 (s, 1H), 7.13 - 7.23 (m, 1H), 7.28 - 7.42 (m, 2H)

ii) 2-[[6-[(1-azetidinylsulfonyl)amino]-2-[[(2,3-difluorophenyl)methyl]thio]-4-
pyrimidinyl]oxy]-(2S)- propanoic acid ethyl ester

The subtitle compound was prepared according to the procedure outlined in example 1 step
(iv) using a mixture of azetidine-1-sulfonamide (prepared according to patent WO
2004/011443, 0.13g), tris(dibenzylideneacetone)dipalladium (0) (58mg), 2-
dicyclohexylphosphino-2’,4’,6’-tri-isopropyl-1,1’-biphenyl (XPHOS) (42mg), cesium
carbonate (0.31g), 2-[[6-chloro-2-[[(2,3-difluorophenyl)methyl]thio]-4-pyrimidinyljoxy]-
(25)-propanoic acid ethyl ester (product of step i) (0.25g) and dioxane (10mL). Purification
was by column chromatography on silica gel using EtOAc/isohexane (3:7) as eluent to give
the subtitle compound as clear, colourless oil. Yield: 0.28¢g

MS: APCI(+ve) 489 [M+H"]



2H), 7.70 (t, IH, 7.82 (s, IH, 8.08 (s, IH Exanple
-[2-[[(2, 3-di fluorophenyl )nmethyl]thio]-6-[(l
WO 2@slygeoxy- | - met hyl et hoxy] - 4- PCT/GB2005/003257
pyri mdinyl]-1,6-di hydro-I|-nethyl -6-o0xo-3-pyridinesulf
onam de To a solution of -[2-[[(2,3-difluoro
rhenyl)methyl]Jthio]-6-[(I/?)-1-methyl-2- (t
i phenyhnet hoxy) et hoxy] - 4- pygg-m di nyl ] -1, 6-di hydro-1I -ne
t hyl - 6- oxo- 3- pyri di nesul fonam de (the product from
step ) (0. 16g) in MeCH (10n) was added
llglenesulfonl c acid (50ng) and anisole (0.22g9). The
ion was then stirred at roomtenperature for 18h.
2-[[6- Etzlte)azre&gtrtylsulfoml;lsamﬁfd]mﬂ[(ﬁl;mdlmﬁmmﬁgﬁh@myf lItlhnﬂﬂm-_) and
. H20 (1 . The aqueous | ayer was then further
Py“"é‘i&‘f‘}yé]é’ﬁgﬁaﬁ)t Arepagamidey | oonl) . Conbi ned or gani c
| ayers were dried (MgSO4), filtered and evaporat ed.
The residue was purified by reverse phase HPLC using
TFA (0.2%/MeCN to give a ad. Yield: 9ng.-64-
M5: APCI (+ve) 499 [ MrH+] - d (CD30D) 1.12 (d,
3H), 3.47 (s, 3H), 3503 3 (@ 2H), 4.30-4.33 (m
2H), 5.08- 5.19 (@n U—D (s, IH) F 6.45 (d, IH),
6.93-7.11 (m 2H) Ng?. 14 7.69g7.74 (m
IH), 8.39 (d, /ﬁw I s conmpound
wer e prepared/(as, foIIMvvs: |)
[ (I, 6-di hydro-I|-nethyl -6-oxo-3-pyri d~Ngg) sul fonyl ] -
3 1, 1-di mret hyl et hyl ester carbam c acid Chl orosul f onyl

Toa édu&ﬁ“qn&ffan B 6-{cAIsk)- 2vvpﬁs 38@1116&0 n@gwnmﬂpma] aqiymmmﬁquxsxy] (2R)-
2-met hyl -2-pro ran

propappiccidzithy] ester (e nr@riug(qf emmreiy ﬂﬁh(lr@émg) egwet)h%lé&ahb agmonia
gas w% gglyﬂale;gté%al&hl%%% bM)e su‘ijt'%ﬂ ag{?&&@%@%{?}gé@m Q&a{eég%&rgt)amblent

opw se. Ion m Xture was

temp@bﬂu&y\ml 481 THRIsOlvent me(ﬁﬁ@teﬂ ahdereeduced pleSture hﬁiﬁhe resulting
was added to the reaction m xture and th

10 solid zyrag gﬁvtatqda‘m ethisiogaysahe tig ﬁconrra@msq‘&%@wa%ohéh@wld 88mg
MS: APCI(+ve) 460 [M+H")

'H NMR: § (DMSO) 1.43 (d, 3H), 2.13 (quintet, 2H), 3.91 (t, 4H), 4.45 (dd, 2H), 5.21 (q,
1H), 6.23 (s, 1H), 7.13 - 7.20 (m, 2H), 7.31 - 7.43 (m, 2H), 7.59 (s, 1H), 11.17 (s, 1H)

Exa

15 Example 27
2-[[6-[(1-azetidinylsulfonyl)amino]-2-[[(2,3-difluorophenyl)methyl]thio]-4-
pyrimidinyl]oxy]-N-methyl-(2R)-propanamide

20 To a solution of 2-[{6-chloro-2-[[(2,3-difluorophenyl)methyl]jthio]-4-pyrimidinylJoxy]-(2R)-
propanoic acid ethyl ester (the product of example 23) (100mg) in ethanol (1.5mL) was added
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further extracted with DCM (2xI 00nL). The conbi ned

organic |layers were dried (MSO ), filtered and
werapoested to give the subtitle conpound as aPEEIGB2005/003257

yellow oil. Yield: 7g 1H NVR d (CDO 3) 1.45 (s, 9H),

3.62 (s, 3H), 6.60-6.64 (m IH, 1.69-1.1 (m IH),

8.21- 8.24 (m IH) ii) 4-pyridinesul fonam de-

-[2-1[(2, 3-di fl uorophenyl ) ogg.hyl ]t hi o] -6-[ (I

-l -methyl -2- (triphenyl net hoxy) et hoxy] - 4- pyr.i ni di nyl
&M m?qthy{w é qghanog. TheEesult¥ng mixture >v/v)as stirrec%/ 1]11 a segl%d tube at a%;lb]lent

' et hyl - 6 by di el =
rempepirredo AGH TG oR PR o B ¥ e B e, TRfpation was by
reverse lphaseSHRIPC i(§ynfrflet6yy) the stationary phase and TFA/acetonitrile as the mobile

tris(dibenzylideneacetope)dipalladi um (0) (50 ,
phaseptogiys, the Sitle COMPABRHH St ?041%; 'le?‘g .ﬁ%fffgr propyl - Img)r - bi ph

X ng), cesium carbonate 1 and 4-
Ms: ‘cﬁ?fé?@g-[ (é’fﬁ;?di f1 uor ophenyl ) et hyl | th o]g) 6- (|
'H NYR: § (BMS0) 241 (d, BHpHb iy tquattetoy), 8t ddy IHp rI2i . dithed.43 (dd,

2w, 3 3 JHIES T4 6o 8 0% Bl T Pl 2 0 7 2ty o §E0 18 1

11.18390My) open vessel with cooling for 3h. The reaction
m xture was diluted with DCM filtered through arbocel
and the filtrate evaporated. The residue was purified

Examiée hgverse phase HPLC using a TFA (0.2%/ MeCN system

ve the subtitle compound as a yell ow solid.

2-[[6-Y(1edARtidihylstdfonMMFamideT 2 [{(259-diftubrplierty]) nfefhyl thidiMR:  d
.(DVMsQ 1.16-1.23 (m 3H), 3.06 (d, 2H), 3.35 (s, 3H,

pyrimidiylloxyl (28} propanois 5.47 (m IH), 6.06 (s, IH)),
6.47 (d, IH), 7.04-7.11 (m 2H), 7.17-7.34 (m 17H),
7.67-7.71 (m IH, 8.54-8.56:(m |H Exanple 23
2-[[6-[(l-azetidinylsulfo ™ -2-[[ (2, 3-di nuor oph
enyl)net hyl Jthio]-4- pyrinmdinyl ]oxy]-(2J7?)-propanoic
acid ethyl ester The title\conpound was prepared

according to thedproepdyre tlined i exanple 1 step
(iv) using a m xtug of zel di ne; 1-gqul f ogam de
t N 20047 1443,

(prepared accE/Nn’ Q7 pa
H

To a solution of 2-[[6-chloro-2-[[(2,3-difluorophenyl)methyl]thio]-4-pyrimidinylJoxy]-(2R)-
propanoic acid ethyl ester (the product of example 23) (0.24g) in methanol (1mL) was added
1M aqueous sodium hydroxide (1mL). The resulting mixture was stirred at ambient
temperature for 16h. The reaction mixture was acidified using 2M aqueous HC, then
extracted with EtOAc (x2). The combined organics were washed with brine then dried
(MgSO0,), filtered and evaporated. The resulting oil was triturated with DCM/iso-hexane to
give the title compound was a white solid. Yield: 0.20g

MS: APCI(-ve) 459 [M-H7]

'"H NMR: § (DMSO) 1.49 (d, 3H), 2.13 (quintet, 2H), 3.91 (t, 4H), 4.43 (dd, 2H), 5.23 (q,
1H), 6.19 (s, 1H), 7.12 - 7.21 (m, 1H), 7.30 - 7.42 (m, 2H)
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0.6l g), tris(dibenzylideneacetone)di palladium (0)
(0. 15g), 2-dicycl ohexyl phosphino-2',4",6"- trw
WO pooepy4s23 , | ' - bi phenyl (XPHOS) (105ng), cesi unPCT/GB2005/003257

carbonate (QJlg), 2-[[6-chloro-2-
[[(2,3-difluorophenyl)methyl]thio]-4-pyrimdinyl]oxy]-
(2/?)-propanoic acid ethyl ester (the product of
exanple 11, step i) (0.6l1Qg).7end di oxane (15nl).
Purification was by col unm chromatography on silica

Examplg 29, g ng I\/EO—I/DCI\/I (5:95) as el uent foI | owed by

NSy BeREn Rt UTBER LM 2 b L GBI
pynmldmﬂ]-nmﬂmumlfmmmdnhl te solid. Y| eI d 46nmgy Ms:
APCI (+ve) 489 [MrH+] 1H NVR d (DVSO) 1.12 (t, 3H),
1.49 (d, 3H), 2.14 (quintet, 2H), 3.92 (t, 4H), 4.05 -
4.16 (m 2H), 4.42 (dd, 2HK_5.06 (g, IH, 6.21 (s,
IH), 7.12 - 7.21 (m IHQ 7.3T - 7.41 (m 2H), 11.24
(s, IH)-66- Exanple 24
-[2 Ret hyl ] thip] -6-[ (|

-[[(2,3-diflyor
) - 2- hydr oxy- Ir@&hﬁ II-4- pyrimdinyl]-
1-azetidi nesul f spensian_ofF 2-[[6-] (
| -azetidi nyl sul fonyl”) amino] - [ (2 aiff | uor ophenyl ) me
thyl]thio]- 4-pyrimdinyi]oxy]-(2/ g opanoi ¢ acid
ethyl ester, (the product of exanplé€ 23) (0.4Qg) in

= h THE
e A Bl KPR Sl 2
mixtuerbf 24A[2- [t[@;ﬁ}dtfﬁxbw;ﬂieﬁ)d}m&@l]thﬂ]l&} n(mamylsanoml)g&mﬁ@ -4as

C and ,quenched with

pyriigiy Ben P REDHERR I 1A SHBbE e FORHEhoE Siad) ©A8ex TR (BmL)
and 2M lithih SOoniddde inTHEF gpﬁi%% %ﬂ@e&m &as' Bl Bhe HPLC

washed wth”I M agueou oric acid then brine
(symmntty mshedtatledary m@a@ 841)1 THA/hctemwdlleaasdhembde phasd). Tﬁheesulting oil

s R RS AL HL B YR CIN ST OOL SRV e

Sohdr‘ﬁ‘é}ﬂt)lllg oil was triturated with DCMto give the

title congound as a white solid. Yield: 0.25g Ms:
MS: APCI(¢ve) d30 BMSHI M H ]

"H NMR: § (DMSO0) 1.17 (d, 3H), 3.29 (s, 3H), 3.47 - 3.50 (m, 3H), 4.47 (dd, 2H), 5.09 - 5.18
(m, 1H), 5.99 (s, 1H), 7.13 - 7.21 (m, 1H), 7.29 - 7.43 (m, 2H), 11.14 (s, 1H)

The intermediate for this compound was prepared as follows:

i) 2-[[2-[[(2,3-difluorophenyl)methyl]thio]-6-[(methylsulfonyl)amino]-4-
pyrimidinyl]oxy]- (2R)-propanoic acid ethyl ester

The subtitle compound was prepared according to the procedure outlined in example 1 step
iv) using a mixture of methanesulfonamide (93mg), tris(dibenzylideneacetone)dipalladium (0)
(71 mg), 2-dicyclohexylphosphino-2’,4’,6’-tri-isopropyl-1,1°’-biphenyl (XPHOS) (52mg),
cesium carbonate (0.38g), 2-[[6-chloro-2-[[(2,3-difluorophenyl)methyl]thio]-4-
pyrimidinyl]oxy]-(2R)-propanoic acid ethyl ester (the product of Example 23 step i) (0.30g)
and dioxane (10mL). Purification was by column chromatography on silica using

EtOAc/isohexane (1:1) as eluent to give the subtitle compound as an oil. Yield: 0.28g
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IHNWR d (CD3OD) 1.15 (d, 3H), 2.11 (quintet, 2H),
3.54 (d, 2H), 3.88 (t, 4H), 4.36 (dd, 2H), 5.16 (dt,
wobkhoe/04822 (s, IH), 6.93 - 7.12 (m 2H), 7.22 PCT/GB2005/003257
(m IH Exanple 25
-[2-[[(2, 3-di fl uorophenyl ) met hyl ]t hi o] - 6-[ (15) - 2- hyd
toxy- I - met hyl et hoxy] -4- pyriniidinyl]
-1-azetidi nesul fonanm de-67-7fhe title corrpound was
ared accorglng to the procedure outlined in
MS: &i@ Vo448 (MsHny 2
[[6-[(]-azetidi nyI sulfonyl yarruno] -2-[[ (2, 3-di fluoroph
enyl ) net hyl ]t Mo] - 4- pyri m di nyl ] oxy] - (2S)-propanoic
Exanggle 30 et hyl ester, (the product of step ii) (0.28g),

N-i2-fige 3R %roaﬁdwé)gn BT e Seletionid

il Etﬁﬁﬁ‘]ﬁ}]{ﬂaﬁﬁﬁﬂﬁn{la 3) as eluent to give the
pyrltltllﬂg conpound as a vvhit'e solid. Yield: 0. 15g Ms:

APCl (-ve) 445 [MK] 1H NMR oE(cosoJ) 1.27 (d 3H),

2.23 (quintet, 366(d %OO t, 4.48
(dd, 2H), 528(Q, IH) 6. 705- 723(m
2H), 7.33 - 7.43 (m Telnternedlatesfor this

conmpound wer e prepared a Lows: i)
2-[[6-chloro-2-[[©g, 30di |I uor phenyl) et hyl ]t hi o] - 4- py

rimdinyl]oxy ZS}Smo et bl _esfEer The
subtitle compoundiwas repé‘r ed Sccor i fo the
procedure ou, ELFeb in xanple 1 step usi ng

4, 6- D chl or o- (2, 3- dlfluorobenzyl) o] pyrim di ne

ﬁ) duct of exanmple 1 step ii) (0.77g), THEF (15nl),
The tileicompayyd wzwmp@rs%a?@r@neaq e @fcwyﬂuréetl@m ¢ i erempje Zhpsing a

i 08 A A D R -+
pyrmﬂ(ﬁﬁy(li-xoé)l(ZB}gﬁfdpﬁﬂm@ Mlﬂ-};]hy]l_ﬁtidl\,fﬁle ]jrogmbm)jrteg ;)1(:0.3(44@), THF (8mlL.)
an 2}y Bonghyidk by T Py Bifenh fi by pgeroe phps APLC
(syrm?letg? aé fﬁe sHt'ﬂ)nar gﬂgse and aﬁﬁndlﬁﬁm%bgtaﬂeYa):etomtrﬂe as the mobile phase) to
[16-[(]-azeti nyIsquon¥I)am nol-2-[[(2,3-difluorop

give tﬂagmlylp}:ﬁ@pmnd] asky \@I]utez]sohd Yield: 0.25¢g

MS: APCI(-ve) 475 [M-H]

'H NMR: § (DMSO) 1.16 (d, 3H), 3.11 (s, 4H), 3.42 - 3.53 (m, 2H), 3.59 (t, 4H), 4.43 (dd,
2H), 4.84 (t, 1H), 5.10 (g, 1H), 5.98 (s, 1H), 7.12 - 7.19 (m, 1H), 7.29 - 7.37 (im, 1H), 7.39 -
7.45 (m, 1H)

\)

The intermediate for this compound was prepared as follows:

i) 2-[[2-[[(2,3-difluorophenyl)methyl]thio]-6-[(4-morpholinylsulfonyl)amino]-4-
pyrimidinyl]oxy]-(2R)-propanoic acid ethyl ester

The subtitle compound was prepared according to the procedure outlined in example 1 step
iv) using a mixture of 4-morpholinesulfonamide (prepared according to patent WO
2004/011443, 0.19g), tris(dibenzylideneacetone)dipalladium (0) (71 mg), 2-
dicyclohexylphosphino-2’,4’,6’-tri-isopropyl-1,1’-biphenyl (XPHOS) (52mg), cesium
carbonate (0.38g), 2-[[6-chloro-2-[[(2,3-difluorophenyl)methyl]thio]-4-pyrimidinyl]Joxy]-
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pyrim di nyl]oxy]-(2S)- propanoic acid ethyl ester The

subtitle conpound was prepared according to the
w@r@eusee outlined in exanple 1 step (ivVv) usiPQI/&@B2005/003257

m xture of azetidine-1 -sulfonam de (prepared

according to patent WD 2004/011443, 0.139),

tris(di benzylideneacetone)di pal |l adium (0) (58ng), 2-

di cycl ohexyl phosphi no-2',4'74 -tri-irpropyl-1,r-biphen

(XPHOS) (42ng), cesi um car bonat e

(2R)- Qropersme: m1@ 2 teqtqr((@ewr@ﬁwr AT AN Y3 }%ﬂ)ﬁ?%@hiﬂ@] digxasg

(IOm{, 'pu.ghg t Ss%bgpc()?tali gt&g%gg&%g%g?g#g%g:%gg U8 l)gtrOAc/zsohexane

(1:1) E’mluéntm@givemhe/\atbutlyc@ﬁbmmﬂ aslah oitaY kgd: @BW¢ on silica
usi ng . Et OAc/i sohexane (3:7) as eluent- to give the

MS: “g%%(‘*w)éq%%%ﬁﬂ]d as clear, colourless oil. Yield:
0.28g Ms: APCI (+ve) 489 [I\/HrH+] - 68- Exanple 26
2-[[6-[(l-azetidinylsul fonyl)am no]-2-[[(2,3-difluorop

Exaniide3l) et hyl ] t hi o] -4- pyrini di nyl Joxy]-(2/7?)-

m de, To.a s

v-12 e Bt e fngByitniere LORBrvyP Iy Lemsthyethagy 4 oy

pyrinhidik c;;1] -Dpykolidindsdifcnamideopanci ¢ acid ethyl ester (the
product of exanple 23) (103ng) in nethanol (8nl)
anmoni a gas was bubbl ed throggh at 0C. The resulting
m xture was stirred in a se‘zy,%(’jﬂ/t ope at anbi ent
tenperature for 48h. The 90l vent” was evapour at ed under
reduced pressure and the rgsulting solid was

triturated with ether to thetltllg conpound was a
white solid. Yi eI APCI (+ve) 460 [ MEHH] 1H
NVR: d (DMSO 43/$

(t, 4H), 445(d 5@1(qSIH)

7.13 - 7.20 31-7.43(m

IH, 11.17 (s H) Exarrple 27
The t)ﬁ]@ﬁ%}mph:é@%iypﬁ Prﬁg%?g lg‘gclfl) ? E]WQ:?&W]OL hgled m gxlairlpllleoﬁf Esing a
mixtur&BE Lyf2- K[é’,i?-litf%ﬁ%@@lﬁhéiﬁyl]tmo] 6-[(1-pyrrolidinylsulfonyl)amino]-4-
pyrimidinylJoxy]-(2R)-propanoic acid ethyl ester, (the product of step i) (0.38g), THF (8mL)
and 2M lithium borohydride in THF (1.3mL). Purification was by reverse phase HPLC
(symmetry as the stationary phase and TFA/acetonitrile as the mobile phase). The resulting oil
was titurated with methanol, toluene, DCM, then ether/iso-hexane to give the title compound
as a white solid. Yield: 0.15g
MS: APCI(-ve) 459 [M-H']

'H NMR: § (DMSO) 1.16 (d, 3H), 1.75 - 1.82 (m, 4H), 3.27 - 3.38 (m, 4H), 3.44 - 3.51 (i,
2H), 4.45 (dd, 2H), 5.10 - 5.18 (m, 1H), 5.97 (s, 1H), 7.13 - 7.20 (m, 1H), 7.29 - 7.42 (m, 2H),
10.91 (s, 1H)

The intermediate for this compound was prepared as follows:

i) 2-[[2-[[(2,3-difluorophenyl)methyl]thio]-6-[(1-pyrrolidinylsulfonyl)amino]-4-
pyrimidinyl]oxy]-(2R)-propanoic acid ethyl ester
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To a solution of
2-[[6-chloro-2-[[(2, 3-di fl uorophenyl ) net hyl ]t hi o] - 4- py

WO 20vb@24393 | oxy] - (2/ ?)- propanoi ¢ aci d et hyl esPEr/GBrivs/003257
product of exanple 23) (1 OOmg) in ethanol (1.5nL) was
added- 69- 8M net hyl am ne in ethanol. The resulting
m xture was stirred in a seal ed tube at anbi ent
temperature for 16b_ The seof}ent was evaporated under

reduced pressure. Purification was b reversg‘IPhas
The syipitie coBpRtRA pS BISPIRE 2e4O8{INS Rt PRIFSEe gieimed inl example 1, step

iv) usigg rﬁ&%QBH h@]ﬁe%’%‘ﬁnm '@5953@3 %T\, gtraan%wsat&ﬁmo

e corrpou as a te sol Yi e

2004/0PA4B 40292 )4 ib(diberizy lidentaddhRe) dipIBVEE) (0) (nnmga 2-3H),

dieye gV IBRTAS 35406 yrropt o1 Ebbarty) (RBibS) (S Hpncctn
carboﬁzl'tQ © 33 g°)02 {[67etﬂéro(2ﬂ[[(ﬁihlﬂu%rdiﬂenylﬁnémqu o] 4Pyrindillind Boxy]-

(2R)- Qrop{u@c{ :(clld atb&t ¢S@hr rﬁshesmdu@wﬂ E@mnlm% step [)((0,39g b dioradp

(10\11%)r %ﬁh%ﬁ%ﬁé}!\f: S dayfg?l%{mg olrr%%ﬁa{o lgrag y ¥)n ]sﬁwx ]gel(usmg) EtOAc/isohexane

(1: 1)asél{mﬁnwFﬂéme?su[bh(lac&npbdnula@a@bhemehd ie38ay | ] t hi o] - 4- py
rimdin f]5 2/ ?)- propanoic acid ethyl ester (the

MS: A‘MP%U&)“G le 23) (0.24g) in nethanol (InL) was
added | M aqueous sodi um hydroxide (InL). The resulting
m xture was stirred at anbi ent tenperature for 16h.

xamB_163 eacti on m xture was acidified using 2M aqueous

- EWTEIRE AT e e

pyrinhididyFl- &Qlﬁimpgﬂ@g%m The resulting oil was

triturdt DCM /r-hexane to give the title
conpound was a white solid. ‘Yi eld: O. 20g V5. APCI (-ve)
459 [MH 1H NWR d(DI\/SO) 2 49 2.13
(quintet, 2H), 3.91 (t dd 2H) 5.23 (q,

I H), 619(3 I H), 12-721(m|H) .30 - 7.42
(m 2H) 70- Exarrple 29

*A@

The title compound was prepared according to the procedure outlined in example 24 using 2-
[[6-[(cyclopropylsulfonyl)amino]-2-[[(2,3-difluorophenyl)methyl]thio]-4-pyrimidinylJoxy]-
(2R)-propanoic acid ethyl ester, (the product of step i) (0.30g), THF (8mL) and 2M lithium
borohydride in THF (2mL). Purification was by reverse phase HPLC (symmetry as the
stationary phase and TFA /acetonitrile as the mobile phase). The resulting oil was triturated
with methanol, toluene, DCM, then ether/iso-hexane to give the title compound as a white
solid. Yield: 0.20g

MS: APCI(-ve) 430 [M-H]

'H NMR: § (DMSO) 1.00 - 1.10 (m, 4H), 1.17 (d, 3H), 2.93 - 3.04 (m, 1H), 3.47 - 3.50 (m,
2H), 4.47 (s, 2H), 5.08 - 5.20 (m, 1H), 6.06 (s, 1H), 7.11 - 7.21 (m, 1H), 7.28 - 7.45 (m, 2H),
11.10 (s, 1H)
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iV-12-[[(2, 3-di fl uorophenyl ) methyl]thio]-6-[(l
) - 2- hydr oxy- | - net hyl et hoxy] -4- pyrim di nyl ]
wo n@bloasesul f onam de The title conpound was prEREEGBA05/003257

according to the procedure outlined in exanple 24
using a m xture of
2-[[2-[[(2, 3-di fl uorophenyl ) net hyl ]t hi o] - 6-[ (nmet hyl suh
conyl)am i o] -4- pyrimdinyljgxy]-(2/?)-propanoic acid
ethyl ester, (the product of st |) (0.28g), THF

The itgmefiiasmor 25 Fompound rsmstRAeRd doNaWsTHE (1. 3nL) .
Purification was by reverse phase HPLC (symmetry as
the stationary phase and TFA/ acetonitrile as the

i) 2- [mbdybnppamanfon“ibanﬁmm {[(213-diftuiorophertyljrhethpl]thdo)ed-t h
t o] uene, t hen ether/iw hexane to give the title

pyringidinyloRyl- %)a’rﬂm%c agifliethyl efter 4: 0.1 8g Ms: APCI (- ve)

The sngb‘mle[%uﬂd Nmreﬁb&@m%dﬂg o/ thg: %roc%ﬁﬁne o%tl&%d Gﬁexz{ﬁﬁple 1, step
iv) usinig)a mn@®e of sycl¢pﬂ))panisl_ﬂlﬁ)namide1pre@med|apt)ordmg 2@ pater)zt W@

2003038 Btz bibned FoneFGARBRAS  Ping) -5

dlcycl%hfe{ﬁ ﬂ&sﬁ@néaduf bugl- g@ﬁ@pyltl) rebiblidd tmaﬂio@) (3218 hodls Bk
am no pan0|c acid

ony E pyr|n1d|ﬂﬁ@]oxy
carboeath 382t 24[ 6Tehdorerotli2,P-di fm@md)mﬁh - pygimidinyljoxy]-
(2R)- Pr%%a%lro% 09 Et%% «t,]s?errz{h%%?(%ﬂ'cf f%&a![ﬂ Fl‘ffeg% zEit@ g)é(@@gﬁgmgd FibERe

neSlf

(10mLy. IP&flﬁbabﬁmZWz\sl Wenaanetiapehdigephy adisiliva g6) usinglEt@y)c/isohexane
2-di cycl ohex% phaos

(1:1) ppelgit go give the subfifle Grroppundias ap ofl: Yigldi Q=308 ( xpHOS)

arbonate (O 389),
MS: éﬁﬁggz?hlo ?[(2 3-di fluorophenyl ) met hyl ]t hi o] - 4-
pyr|n1d|nyl]oxy] (2/?)-propanoic acid ethyl ester (the

ct of Exanple 23 step i) (0.3Qy) and di oxane
Exa ). Purification was by columm chronat ography on

180 ¥a¢htol6L{(1R)-23h 1-théthgledtfoxy]-4-
ﬂ]tez g?ﬁ?ﬁa{i@g’rggnpou)rﬁg&gs an ]E)‘ﬁ( k@ yQil.bl}S}nZSg 7%1-6: NS F

APCI ( +ve) 4pgimidingl]-1mnethyl- @Hsgndazole-4 -sulfonamide

The title compound was prepared according to the procedure outlined in example 24 using 2-
[[2-[[(2,3-diflucrophenyl)methyl]thio]-6-[[(1-methyl-1H-imidazol-4-yl)sulfonyl] amino]-4-
pyrimidinylJoxy]-(2R)-propanoic acid ethyl ester (the product of step i) (0.28g), THF (8mL)
and 2M lithium borohydride in THF (0.81mL). Purification was by reverse phase HPLC
(symmetry as the stationary phase and TFA/acetonitrile as the mobile phase). The resulting oil
was triturated with toluene, methanol, then ether/iso-hexane to give the title compound as a
white solid. Yield: 0.12g

MS: APCI(-ve) 470 [M-H]
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-[2-[[(2, 3-di fl uorophenyl )nmethyl Jthi o] -6-[ (I

) - 2- hydr oxy- | - net hyl et hoxy] -4- pyrimdinyl]-
wd20osrpises i nesul f onami de The title conmpound wWaBCT/GB2005/003257

prepared according to the procedure outlined in

exanpl e 24 using a m xture of

2-[[2-[[ (2, 3- dMuor ophenyl ) met hyl [t Mo] -6-[ (4-no f

hohAyIsquonyI)an1no] 4- 75

BT RS i o 5
o0 ) B SR R S P 15

(s, 1lBnd ammoni um acet at e/ acetonitrile as the nobi I e phase)
to give the title conpound as a white solid. Yield:
0.25g Ms: APCI(-ve) 475 [MH] 1H NWR d (DWsO 1.16
ikl rmai ks = 2H), 3.59 (t,

The ihmetie 0 A O gppdidwagrtgared F gk, 1013 s op
(s, IH), 7.12 - 7. 19 (m IH, 7.29 - 737(m I H),

i) 2- [g%a'i&p? gﬂélg‘§Y*)g?qtlga§hqu SIS Aty 1P miairal. £ mPound
yl)suﬁoﬂah}%:ﬁnhb fpy%&lh&m}ame m ﬂFJﬂ&YchtJéicPlﬁl réseA« mor phol

sul fonyl ) am no - pyrimdinyl]oxy]- - propanoi c
The sabﬁltlf: eomippuné stag prffph@d@gmrﬁmgéo &@rmwﬂuremshwde@ axasgple 1, step

iv) uslﬁfcz?ﬁﬂtm% Q- 155} yiEl ‘ir‘fmﬁjd} 81e91“§1u10 deQP 'e 1 step

using a mx Ur € norr |nesul

tris(d{bensde Rhcacte)dipanglifa (0p(7e ﬂﬁg)deﬁg%h&aylﬁtﬁﬁpmﬁ@ -299),6’-tri-

tri S(dl benzyl i. deneacet one) di_pal | adi un(

isopregby el SHREPV SIS G2 ), &esxmwhonp@ég’ﬁ)%@yﬁf‘f)"fmwpzfga 3-

RS SIS PLOROR R b By pr g procuc
of Exmnpletﬂﬂ’s]%ﬂ 0@3(?%)223 dicxaf ﬂ@nﬂpaﬁmfmaaom Waebgzdaluamg ir i
chrortayOrefly s el Oh FRACHy BEsAnG £ Sk SOP B b
compdhid &P, YiSlun@ 28t CAc/ i sohexane (1: 1) as eluent to

give the subtitle conpound as an oil. Yield: 0.34g Ms:

MS: APCI((FW)eF)ME[l@FI'E Wi H+]

Example 34
N-[2-[[(2,3-difluorophenyl)methyl]thio]-6-[ (15)-2-ethoxy-1-(hydroxymethyl)ethoxy]-4-

pyrimidinyl]-1-azetidinesulfonamide

/O\/

. 1{ oy

To a solution of N-[2-[[(2,3-difluorophenyl)methyl]thio]-6-[(1R)-2-[[(1,1-
dimethylethyl)dimethylsilyljoxy]-1-(ethoxymethyl)ethoxy]-4-pyrimidinyl]- 1-
azetidinesulfonamide, (product from step v) (0.79g) in THF (10mL) was added a 1M solution

of tetrabutylammoniumfluoride in THF (2.4mL) with stirring, at ambient temperature, for
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Exanpl e 31
-[2-[[(2,3-di fluorophenyl )nethyl]thio]-6-[(l
w0 28hyeedxy- | - met hyl et hoxy] -4- pyrimdinyl] PCT/GB2005/003257
-1-pyrrolidinesul fonam de The title conmpound was
prepared according to the procedure outlined in
exanpl e 24 using a m xture of
2-[[2-[[(2, 3-di fluorophenyl.get hyl ]t Mo] - 6-[ (I -pyrrolid

| sul fonyl)am no]-4-
72h :Iﬁ%/ FeRtion ‘F}‘W‘]‘rékw “%IEYed)WIH’( B aed extersted veitth§10As€x@). The organic
layer(#RSREALH ﬁﬁgrtﬁé %@T%?Q%Iﬁéw 1Bl an80arilhred. The

['ithium boro icati
resulting oié was pwmmemepnay HREG @symdtﬂyeas $Iﬁeadtatﬂmaf}yphase and
e nobile

I
ARG TRg DTS R oD SRS e -

to givelhd tlﬂbﬁ&nﬁ&hﬁra[s\mﬂh@‘s@[l@ YR190Wet he title conpound
as a white solid. Yield: 0.15g M5 APCl (-ve) 459 [MH

MS: APCI(ra488 [(MERNBO) 1.16 (d, 3H) 1.75 - 1.82 (m 4H),

308 P Bl Sl Py ke o o P 385 59 o
3.91 (tn3H), H)46 (dd,ZH), 4'8842 16m) 5. Zﬂquml& o), 6s12 (k) H)H)Thqz 7.19 (m, 1H),

internmedi ate for | ound was prepared
730f27|3§(§%1H}740 745(m,1H)nP14(s 1H) Prep

2-[[2-][(2, 3-di fluorophenyl)nmethyl]thio]-6-[(l-pyrrol
di nyl sul f onyl ) am no] - 4-

The iptermediaten for flox ydmp@ird) wgre pppacidas ddiodvset hyl est er - 73-
The subtitle conmpound was prepared according to the
procedure outlined in exanple 1, step iv) using a

4R 41(edhe L e (prepared
R e S L A

To a pqlptigrapfiderdirhéthidnle Sedio xriaeed-prithaad] (llrﬁg(),Ojl d@rﬁdthyd@my]ﬁﬁude

(30&;%@1&% lh?@rﬁp&? %gééﬂﬂ?ﬁdégrpsﬁfﬁ)&f‘ﬁwf & Jg%' élll wra;rgé to amblent
mp&atuk & 16deflaRe &. Bl&lt% was el YO nRRRKANE é 7 ¥1 A Etm“&l] fof‘%l%[ at room

r|rn|d|nyl]oxy - ) - propanoi ¢ acl ester
tempgratmge) dthe méacﬁmnp*terezaassﬁlmned thek heXMphteand dﬂutman&l H,0 and

extraétﬁg)m' tb Eégkg | ﬂl cat IE%)J%AQ:V)VI/%? gfg g%%{g: nvathCIhIQrC()) n&) ?lgernabem)é :.-l?lcrl1 dried
(MgSOs), filtered and evaporated. Purification was by column chromatography on silica gel
using EtOAc/Et,0O (1:1) as eluent to give the subtitle compound as clear, colourless oil. Yield:
ig .

'"H NMR: § (DMSO) 1.10 (t, 3H), 1.27 (s, 3H), 1.32 (s, 3H), 3.32 - 3.50 (m, 4H), 3.54 - 3.62
(m, 1H), 3.93 - 4.01 (m, 1H), 4.11 - 4.20 (;m, 1H)

ii) (25)-3-ethoxy-1,2-propanediol

A solution of (4R)- 4-(ethoxymethyl)-2,2-dimethyl-1,3-dioxolane (product from step i) (1g) in
80% glacial acetic acid (30mL) was stirred at ambient temperature for 48h. The solvent was
evaporated, azeotroped with methanol, ethanol and toluene then redissolved in DCM, dried
(MgSOs,), filtered and evaporated to give the subtitle compound as a yellow oil. Yield: 0.55g.
'H NMR: § (DMSO) 1.10 (t, 3H), 3.22 - 3.44 (i, 6H), 3.54 (quintet, 1H), 4.45 (t, 1H), 4.58

(d, 1H)
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(1:1) as eluent to give the subtitle conpound as an
oil. Yield: O 38g Ms: APCl (+ve) 475 [ MtH+] Exanpl e 32
WO Yhoed248pg 2, 3- di f | uor ophenyl ) net hyl ] t hi 0] - 6- [ (PCRGB2008K03257
dr oxy- | - met hyl et hoxy] - 4-
pyri m dinyl]-cycl opropanesul fonam de The title
conpound was prepared according to the procedure
outlined in exanple 24 usi ng72- [[6-

s c cIo ropylsulfon ) ar.ni noj -2_

Tos mlon A SRR £ AR Ml ggater o b @i cont)

was atlﬂedl' felft- HuyttidmetiRasilyfl ichlatide (0. 88, tblythyemﬁhsﬁl) haseandA-C

as the stationary phase and TFA

\ t
(i PRI O (QSmeng (5enT hdsimtuayas o wakmed AN
i t I ,
tempdfitnd did 4580 36 Pl P ELORM ol MRS w0 b Bitracted with

EtOA‘EOThdorgXiue er &raR @gsheB: wikP6tine- anel)evd}ﬁﬁat[eﬂ/l-fl‘tﬂrﬁb&loﬂ\wﬁk bydcolumn
chroréqﬁ) grp ylolggh% glel églgé %‘fq‘ﬁwﬁq}wx ﬁé% gs el t,%é gl%e éhe_%u%ﬁtle

compém%pas(dﬂoﬂ I'ﬁl@ld%@@g(s IH), 7. 11 - 7.21 (m IH, 7.28
5 (m 2H), 11710 (s, IH-74- The internedi ate for

'H NMR $ (BMﬁiﬁmm e SH)r @YAtseMHR . Kot BWs3.2B) 3.65 (m, 7H), 4.70 (d, 1H)
2-[[6-[(cycl opropyl sul fonyl )am no]-2-[[ (2, 3-di fl uoroph
enyl )met hyl Jthio]-4- pyrimdinyl]oxy]-(2 )-propanoic

iv) 4-eRlofo-2t[(\(2]3- eﬁnﬁfopmygﬁﬂmﬂjtﬁm?@r{pmmmmq- prepar ed

accor di rocedure outlined in exa Ie 1, step

ng
dlmetmethsbdiglﬁhmlhllqwl éf(eewmsﬂxypaﬂm] PHY

9
The S%Blrlt?eog{ r}}l?;d‘/ l%&?ar gkéi’g{:ee?%%%?%g ?%em/u% (53#? ug %ﬁ-ﬂ@e 1 step
iv) usikiged, elmhlﬁmd ph@s Bmmabenéylbtﬁlogpﬁmﬂﬁﬁ(pﬂmbt df exaippleHestep ii)
Sl um car ponat e

. 3 ,
(0435 [ @BTar e S G NamEIY oMy SR onsPE) DAt of scp
iif) (0478 O L) and 60% sodium hydride (67mg), to give the subtitle compound as a

colourless oil. Yield: 0.7g

MS: APCI(+ve) 505/507 [M+H"]

'H NMR: § (DMSO) 0.03 (s, 6H), 0.80 (s, 9H), 1.09 (t, 3H), 3.39 - 3.50 (m, 2H), 3.60 (d, 2H),
3.75 - 3.81 (m, 2H), 4.49 (s, 2H), 5.35 - 5.44 (m, 1H), 6.90 (s, 1H), 7.14 - 7.23 (m, 1H), 7.32 -
7.43 (m, 2H)

v) N-[2-[[(2,3-difluorophenyl)methyl]thio]-6-[(1R)-2-[[(1,1-
dimethylethyl)dimethylsilylloxy]-1-(ethoxymethyl)ethoxy]-4-pyrimidinyl]-1-
azetidinesulfonamide

The subtitle compound was prepared according to the procedure outlined in example 1 step
(iv) using a mixture of azetidine-1-sulfonamide (prepared according to patent WO
2004/011443, 0.29g), tris(dibenzylideneacetone)dipalladium (0) (0.13g), 2-
dicyclohexylphosphino-2’,4’,6’-tri-isopropyl-1,1’-biphenyl (XPHOS) (93mg), cesium
carbonate (0.68g), 4-chloro-2-[[(2,3-difluorophenyl)methyl]thio]-6-[(1R)-2-[[(1,1-
dimethylethyl)dimethylsilylJoxy]-1-(ethoxymethyl)ethoxy]-pyrimidine (the product of step
iv) (0.70g) and dioxane (15mL). Purification was by column chromatography on silica gel



(2/?)-propanoic acid ethyl ester (the product of

Exanple 23 step i) (0.3Cg) and di oxane (10nl).
w@rooche4sat i on was by col umm chromat ogr aphy on BCT/iGB2005/003257

gel using Et OAc/isohexane (1: 1) as eluent to give the

subtitle conmpound as an oil. Yield: 0.30y Ms:

APCl (+ve) 503 [ MWH+] Exanple 33

-[2-1[(2, 3- difluorophenyl)rmshyl]thi 0]-6-[(I/?)-2-hydr

) oesl-nethyletllo_,éﬁg rlmdlgz
using EtOAstisphesqng. B d @fétu@mw sivarhefetlereampqupd @s a white solid.
:o1dC und was prepared according to the procedure
Yldd‘og'?Pgned in exanple 24 using 2-
MS: AP(ZI(Hre()ZSOS{M’-lﬂ{*qwr ophenyl Ymet hyl JtWo] -6-[[ (I - met hyl - |

| f
N ORI 6 8 08 BH 54 st S Aakc bt iy P.0B s 2el8 G RED. 3.53
- t t t
S The S et g 6T 0 O TR, P G P, am,
5.34 (selid), §e14|c(b,al<.1“é) HROE 720yt y7. 2% - 7.48 (st 2H),ddd7y(s,pliBse
and TFA/ acetonitrile as the nobile phase). The
resulting oil was triturated with tol uene, nethanol,

Exanj%@gset her/ir-hexane to give the title conpound as a

Ite solid. Yield M5: APCI (-ve) 470 [MH ]-75-
N-[2- ﬂ@,mﬂuqrqpﬂ)nm)msﬂwlﬂtm? Gsngthoquu&n-ﬂml]azgmbne(ls
sulfo 439 (t, 2H, 5,01 - 5.14 (m IH, 6.17 (s, IH),

. -7.19(m | H), 7.27-7.42(m 2H), 7.80 (s,
IH, 801 (s, IH, 11.55 (s~ IH The internediate for
this conmpound was prepare®’ as follows: i)

2-[[2-1[(2, 3- difluorophen Ymethyl Jthio]-6-[[(Il-nethyl
-1 -imdazol-4- yb) gy M nol - 4- Fyri m di nyl ] oxy] -
(2R) - propanoi c aci //eth |I esfer The s btlt e conpound

was prepared g g lined in
exanple 1, stzp JV) ug§ing a mXture nmet hyl - |
H i m dazol e- 4-sul f onam de (0. 199),

tris(di benzyli deneacetone)dipal I adium{(0) (71 ng),
The t#le CoRB6 RN &% pRPAER B RRiRg 1othe Brockdidrt butlined in example 1, step iv).

A mixture of azetidine- 1-sulfonamide (prepared according to patent WO 2004/011443, 0.15
), tris(dibenzylideneacetone)dipalladium (0) (44mg), 2-dicyclohexylphosphino-2’4’6’-tri-
iso-propyl-1,1’biphenyl (44mg), cesium carbonate (0.36g) and 4-chloro-2-[[(2,3-
difluorophenyl)methyl]thio]-6-methoxypyrimidine (the product of step i) (0.23g) in dioxane
(7.2mL). Acetic acid (0.67mL) was added and the reaction mixture was extracted with
EtOAc (x3). The combined organic layers were washed with H,O, dried (MgSOy), filtered
and the solvent evaporated under reduced pressure. The residue was purified by flash column
chromatography on silica gel using EtOAc/isohexane (3:7) as eluent. The resulting solid was
further purified by trituration with iso-hexane and dried under high vacuum at 40°C to give
the title compound as a pale yellow solid. Yield: 0.29 g.

MS: APCI(+ve) 403 [M+H]

'H NMR: § (DMSO) 2.12 (m, 2H), 3.9 (m, 7H), 4.49 (s, 2H), 6.15 (s, 1H), 7.16 (m, 1H), 7.39
(m, 2H), 11.12 (s, 1H).

The intermediate for this compound was prepared as follows:
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rproryl-1,1"-bi phenyl (XPHOS) (52ng), cesium carbonate

(0.38g), 2-[[6-chloro-2-[[(2, 3-
waledosopesephenyl ) met hyl Jtiii o] -4-pyrirnidinyl ] orgi/682003)03257

-propanoic acid ethyl ester (the product of Exanple 23

step i) (0.30g) and di oxane (1OrL). Purification was

by col um chromat ography on silica gel using

Et QAc/i sohexane (1: 1) as ehgent to give the subtitle

conpound as an oil. Yield: 0.28g Ms: APCl (+ve) 514

[ MiFH+] Exanpl e 34

i) 4-CM0L1¥ 2 é%)r §l){ﬁ' }+¢4&W§pﬁi})¥il§tﬂﬁﬁ %ﬁ@%@pﬁkﬂ%@ (15) - 2-eth

To a §ttrﬁszie§oluﬂ10n®$ l4]6f-DI¢hmrd-e [(3-dliftwirotbengyl) thio Jpyrimidine (the product of

2,3 | uor ophenyl thyl]thio
Exan)p ezl [s{‘ )Ké&.ﬂ,@ldﬁx,{ng ph( ?4&%{)&'%,]@34 ﬁ]Oj%bmum hydride (0.68g)
batchwlse(eN MBI EA @A RXi¥dure &a@éﬁﬁ{éﬁ‘ i} 8y 1,0 dlﬂ'ed and t e solvents
azeti di nesul fonam de, (product from step vg In
were Phiffially @mppraxmls chteddm W sotagted onthoftOAc Wthh was washed with

tet a | uoride in THF (2.4 W t .

H:0, 4 IV 60 3 i et Blaed et eppedagbostis, Thpygsidue was
purifie@ @ztﬂagncmffmgﬁap}%?@n dilicped emlh@ Wi @20t s R KéXR6 tsads) to glve
Et OAc (x2 ani ¢ | ayer was washed with
the S‘thﬁlélﬁ Cbmpﬁ@daﬁﬁdi ‘dhltee@h@l\/g’ﬂﬂ 0$4.1 t ered and evapor at ed

was purified by reverse phase HPLC
MS: Kpé%ne%uidy’qﬁ [EILLHS]I ati onary phase and
TFA/acetortltrlle as the nobile phase) then titurated
with DCM foll owed by ether/tJO hexane to give the
Example 3§ conmpound as a white solid. Yield: O 28g Ms:

A (

R i N i -

sulfo(mmd@blmﬂmmace(tate sé}ﬂ) 4. 46 (dd 2H) 4.88 (t,
5.25 (quintet, .12 (s, .12 - 719(m IH)
7.30 - 738(m IH) 7407 5(m IH) 11.14 (s, IH)
The internmediates for this npound wer e prepared as
follows: i) (4R)-

4- (et hoxymet hyl ) - ZCR,@ 1hy , 3-di oxoT ane

1,1-Dimethylethyl 4-[2-[[(2,3-difluorophenyl)methyl]thio]-6-methoxypyrimidin-4-yl

sulfamoyl]piperazine- 1-carboxylate (the product of step 1) (0.36g) and trifluoroacetic acid
(1mL) in dichloromethane (4mL) were stirred at room temperature for 30min. The solvent
was evaporated under reduced pressure and the residue was azeotroped with toluene (3x).
The residual pale yellow solid was triturated with EtOAc, filtered and dried at 40°C under
high vacuum to give the title compound as a cream solid. Yield: 0.24g.

MS: APCI(+ve) 432 [M+H]

'H NMR: § (DMSO) 3.17 (n, 4H), 3.40 (m, 4H), 3.90 (s, 3H), 4.49 (s, 2H), 6.08 (s, 1H), 7.18
(m, 1H), 7.38 (m, 2H).

The intermediates for this compound were prepared as follows:
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To a solution of 2,2-dinethyl-I,
3-di oxol ane- 4- net hanol (1.5g), in dinethylfonylam de
WO 3@0a10248260% sodi um hydri de (0.50g) was added PCT/GB2005/003257
portion-wi se at QOC then warned to ambi ent
tenperature. |odoethane (3.5nL) was added to the
m xture at QOC then stirred for 16h at room
tenperature. The reaction mggture was filtered then
the filtrate was diluted with H20 and extracted with

E{)Obd Dimbeehydethsir-B2- 116/ &diflpecorhaymethy Hirolgone thoxy pdmidin-4-

n rle filtered and evaporat ed.
yl Su]%m ﬁP% %ln 1Was Egizol um chr omat ogr aphy on silica
gel using EtOAc/Et 20 (1:1) as eluent to give the
subtitle conmpound as clear, col i el d:
The syiile campoNBLy o8 prepwred oy 1-imedy i spltasho pippiine! |-
carbog)h%tf (%\e%%?d'}bc?’()@aﬁ@ fb'_')stzeg% 6@2?) §1d642C(11331r0 Qkﬂl(2 3. 93 -
dlﬂuo@ﬁ)mﬁ)methpb}md] @Hpﬁvpmwmudinemsmrmucb@f BfanipdR$5, step 1) (0 25g)

s BRSBTS R s

colunmeeﬁm%htbgﬁ hybn SiBa gatusﬁlgrmamhmxi@r@%a hs eli&@. Yield: 0.36g
sol vent was ‘evapora azeotroped w th nethano
MS: ARGHng) S3hEVMtR uene t hen redi ssol ved in DOM dri ed

1 fi I a r [ t t
o NUTSEObe TRy ARG ZHEHL 49, 3%y IR RUBIS 245, 623 G
1H), 1.0086) 2H), 732(2((1{, IH$H), 3.22 - 3.44 (m 6H), 3.54
(quintet, IH), 4.45 (t, IH), 4.58 (d, IH-77- i)
(2/2)-
I, 1-dinmethyl ethyl)dinmethylsilyl]oxy]-3-ethoxy-2-p
ELM‘IA%%%ﬁo To a solution of (2S)-3-ethoxy-I, 2-propanedi ol
4-Ac(tpr-N€[gGI[(2lt3(rj -diflustaghenyl) BreB(33hio - pEth¢:3Qyrimidins4-yliginerazine-1-
tert-butyldinmethylsilyl chloride (O 88g),

sulfopgtpideny| ani ne (0.43nmL) and 4- (di met hyl ani no) pyri di ne
(31ng) at OC. The solution was_then warned to anbient
tenperature and stirred for IBh. The reaction m xture
diluted with H20O and extracted with Et OAc. The organic
| ayer was washed wit@0 bgi ne-aminevapor at gd.
Purification was by km hr/ togr aphy on ]S_,I lica

Q_gt Vv

gel using EtQAcli 5 e the
subtitl e conmpound a§ an Hi l.
h@
O
Acetic anhydride (0.78mL) was added to a mixture of N-[2-[[(2,3-

Difluorophenyl)methyl]thio]-6-methoxypyrimidin-4-yl]piperazine-1-sulfonamide,
trifluoroacetate salt (the title product of Example 36, 0.84g) and N,N-diisopropylethylamine
(1mL) in DCM (5mL). The reaction mixture was stirred at room temperature for 30min and
the solvent evaporated under reduced pressure. The residue was dissolved in EtOAc which
was washed with aqueous citric acid, H,O, dried (MgSOs) and the solvent evaporated under
reduced pressure. The residue was purified by flash chromatography on silica gel, eluting
with EtOAc to give the title compound as a white solid. Yield: 78mg.

MS: APCI(+ve) 474 [M+H]
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1 NVMR d (DVMSO 0.07 (s, 6H), 0.9

3H), 3.28 - 3.65 (m 7H), 4.70 (d,
wd 2@ialoosse3 2- [ [ (2, 3-di f 1 uor ophenyl ) ne

)-2-[[ (!, 1dinmethylethyl)

di met hyl si 'yl ] oxy] -1 -(ethoxynet hyl)ethoxy]-pyrim dine

The subtitle conmpound was prepared according to the

procedure outI [ ned in exanp8le 1 step iv) using

- Di chl or o- 3-di fluor obenz

H NM&@@QMS%% b S0 g1 55 0. 33 32 o 8, 41D, 448%, 2m),
6.07 (&51@)7 Blnh L1 ﬂf@hﬁﬁ)ﬁ Ey Q) @H?Elﬁme' §Ii | ] oxy] - 3- et ho

0 (s, 9H), 1.14 (t,
IH) iv)
nmet hyl ] t hi o] PEF/GBR005/003257

stép g), THF

(201m.) and 60% SOdI um hydri de (67rrg) to gi ve the
subtitle conpound as a colourless oil. Yield: 0.7g M5

Example38 1\ e) 505/507 [MrH+] 1B NVR d (DVSO) 0.03 (s,

v g e g0 et i
sulfonamidé4 (m I H), 6.90 (s, IH), 7.14 - 7.23 (m IH)),
7.32 - 7.43 (m 2H) v)

V-12-1[(2, 3- dlfluorophenyb)/rrethyl]thl o] -6-[ (I
)-2-[[ (I, 1dinmethylethyl)

dinethylsilyl]oxy]-l-(ct thyl)ethpxy] 4-pyrimdin
yI]-IazetidinesuIﬁ%n&hid Th subtltle conpound was
prepared accoreing 8Q t edy 0 g\Lnaa in
exanple 1 st€p (IN) u n1x$ure et i di ne-1-

sul f onam de prepbred ccordlng to pé WO

2004/ 011443, 9),

tris(di benzyli deneacet one) di pal | adj um ( 1?892 %
The tiglecpuiPonek yRpPI§R#FRT Fompmorph Ogm i“rs}llf‘?@lm (Prepafe ccording to
patenf B @BY001 {243, @BGBYha TR { RETAAERUID FRIHARA 6-

methdgl}@pmh])dllﬁé hlhé btolducx]ofaa—xamplﬁai ftep F])((:O’ng) asprdmgstolthe prgcedure
outlingd g ﬁtéa%p% b gpyipeeg%ﬁ <A nﬁ{ﬁ{ P AR IR c'(‘lrfgx'ﬁgﬁﬁography

usmg%’t@ﬁfc'/&%ek%(@’atﬁ aQ¥ e, Lﬁ'@ldchlgHt ography on silica
| - 78- using EtOAc/isohexane (3:7) 70:30 as el uent,

MS: ABC@(W@) 433dM+H) e conpound as a white solid. Yield:
g NI AYONESOf B (48D, PPl M3 88 (s, 3m), 4.48 (s, 2H), 6.09 (s, 1H), 7.17

(m, 1H), 7.34 (m, 1H), 7.43 (¢, 1H), 11.17 (s, 1H).

Example 39
N-[2-[[(2,3-Diﬂuorophenyl)methyl]thio]-6-methoxypyrimidin-4-yl]methane-sulfonamide

ﬁﬁ

The title compound was prepared from methane sulfonamide (0.11g) and 4-Chloro-2-[[(2,3-
difluorophenyl)methyl]thio]-6-methoxypyrimidine (the product of Example 35, step i) (0.25g)
according to the procedure outlined in Example 1, step iv). The crude material was purified by

column chromatography using EtOAc/isohexane (2:8) as eluent. Yield: 0.12g.



IR NVMR d (DVMsO) 0.02 (s, 6H), 0.84 (s, 9H), 1.04 -
1.11 (m 3H), 2.08 - 2.18 (m 2H), 3.53 - 3.59 (m
wQ@boe/034872 - 3.77 (m 2H), 3.86 - 3.94 (m 4H)PCBGB8905/003257
4.07 (m 2H), 4.49 (s, 2H), 5.34 (s, |IH), 6.14 (s,
IH, 7.10 - 7.20 (m IH), 7.29 - 7.45 (m 2H), 11.17
(s, IH Exanple 35
N-[2-[[(2,3-Difl uorophenyl }g®t hyl ]t hi o] - 6- net hoxypyri i
ni di n-4-yl]azetidi ne-Ilsul fonam de The title conpound
MS: %I(pr‘é;%?éM"ﬁﬂcor ding to the procedure outlined in
1 : r
H NP2 WQMS@@) ?E@st gir@l %.%’76{5‘( %‘)prél 61?490(5, 2D, 6,035y S 717 (1 11D, 737

azeti di ne-1-su are atent
(m, 2M 12046 01H)1 443, 0. 15 @),
tris(di benzyli deneacet one)di pal | adi um(0) (44ng),
2-di cycl ohexyl phos rhino-2'4'6"-tri- /s-propy 1-1,1
s E 'Eﬁ@a@enyl (44ng), cesium carbonate (0.36g) and
xam-c oro-2-[[(2,3- . .
N-[2-H{i(2,B i Auprophenyhme thylIthio]-6imehaxy pyskpidin-drilh 1 meethyhd H-
. o product..of step i) (0.23g) in dioxane (7.2nlL). Acetic
lmld'%gfedyf'blf ®was added and the reaction nixture was
extracted wth Et CAc (x3). The conbi ned organic | ayers
were washed with H O driedMySO 4) , filtered and

the sol vent evaporated under| reduced pressure. The
resi due was purifi % f lkast¥pgol umm chFomat ogr aphy on
silica gel using Et ﬁ}ris h;}(ﬁt\?_e (3:7) d4s eluent. The

resulting soli % ration
W th iso-hexaim an dri{id under high m at 400C to
gi ve the title\cgm)ound as a pal e yel ol id. Yield:
0.29 g. Ms: APCl (+ve) 403 [MH 1 NWR (DVBO 2.12

4 , . 1oL _
e tpffcofhunddy bbharé ot it i icsh s ondnile (7149 and 4
10 Chloroel?-[[(1B-sliftvenpiiengl) merhy Athigi6-aethes ypyirhidius: (theProdyct of Example
35, s SR 5G] Zabohdi B o gphen AR YL Y oL 65 RO
mateffal S dpafikied By dolufidy BrdthdtbapRPeRTy EIG A/BbRKahETHRNA eluent.
(the product” of Exanple 1, step ) (5g) in dry nethanol
Yieldf 2ddg) was added 60% sodi um hydride (0.68g) batchwi se

) 5ni eaction m xture was stirred for 5h,
. MS: %@%&%ﬁe@séﬁ@ e solvents
15 'H NMR: 6 (DMSO) 3.67 (s, 3H), 3.83 (s, 3H), 4.41 (s, 2H), 6.20 (s, 1H), 7.15 (m, 1H), 7.36

(m, 2H), 7.78 (s, 1H), 8.00 (s, 1H), 11.55 (s, 1H)

Example 41
N-[2-[{(2,3-Difluorophenyl)methyl]thio]-6-[(S)-isoxazolidin-4-yl)oxy]pyrimidin-4-
20 yllazetidine-1-sulfonamide
/O\

RV

: NH
O/\/
F
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were partially evaporated. The residue was extracted

wth Et QAc which was washed with H2O dried (MySO )
war@ebhs250l vent evaporat ed under reduced presBOT/€B2008®03257

residue was purified by flash chromatography on silica

gel, eluting wwth Et20 /i so-hexane (5:95) to give the

subtitle conpound as a white solid. Yield: 4.05g9. Ms

APCI (+ve) 303/305 [ MH] Exa8®l e 36

(2,3-Difl h hylJth h
L L-Dir Oy S5 4 s Corbe) Sl B dBRoae b

meth}iﬁ%u%]ffyf%rﬂagmﬁﬁr@(kﬁ; > oé%]oehrﬁiy e) %rg%rﬁoﬁlatﬁ (the péOdrlrlg% ofos)?;,/pp%)r(lor#g)
and triftliofeateyd acdd( Frakniaydidhiorpeedmne é2—ﬂ1L)C\aer mmhcaaisfo()mhemperature for

somif | Pl Sy G FBPBUA HANEP EAL RIEHSP PO Hbe FabfeoToped

with tBﬁfgﬁg {8, UTEe feRidud Wik PurifilEby RVYRB bhiR HE W2 BREAE /4th acetonitrile /
under reduced pressure and the residue was azeotroped

0.1% wiredous ainonam 3scrate Thxtures $¢ giya thetitleecopenoupdias & Mhife gplid. Yield:
80mgtrltura.ted wth EtQAc, filtered and dried at 400C

under hi gh vacuumto gi ve the title conpound as a
MS: &p@qm@qlslngqq]el d O 24g I\/S APCI (+ve) 432 [ MtH|

'H nglﬁ) 8 (El\&spxgz’ﬂ QPI)2H)6701§ ((113, al p@ 16 (gsmpg) (Srﬁs pr]), 1H$ 449 (s, 2H),
) h t hi d

391431 (Rl GH 8 L e D B G A et iyl et hyl 4. 2-
[[(2, 3-difl uorophenyl)rrethyl] t hi o] - 6- met hoxy

The EEDELE o S ORI RS PBPBRA R P 1 1

-di met hyl et hyl 4-sul f anoyl pi perazi ne-| carboxyl ate (the
product of exanple 15, step i), 0.22g) and
i) 1,1Diokdthyleth31 [S[)(Q[@chloro -2-[[(2,3-difluorophenyl)methyl]thio]pyrimidin-4-

i.f | uor.or.he | ]t hio]-6-nethoxypyrimdine (the

y“”‘ygrl%‘aé?‘l‘{we%?&h@e’@%% step i) (0.25g) according to
To a btifedNoRRRE WF &, @Dtdlﬂdﬁ@-‘i n(zl 3@£faifﬂib&nlyl)t$ﬁo(}pyrhm)ime'|(m product of

crude material was {) }/
Example 1, step ii) (0.25g) and 1, dlmethylethy (S)-4-hydroxyisoxazolidine-2-carboxylate
(0.16g) in dry THF (5mL) was added 60% Sodium hydride (0.034g) over Smin. The reaction
mixture was stirred and heated at 60°C for 7 days, H,O was added and the solvents were
partially evaporated. The residue was extracted with EtOAc which was washed with H,0,
dried (MgSO4) and the solvent evaporated under reduced pressure. The residue was purified
by flash chromatography on silica gel, eluting with Et;O /iso-hexane (1:9) to give the subtitle
compound as a gum. Yield: 0.15g.

MS: APCI(+ve) 460/462 [M+H]

i) 1,1-Dimethylethyl (S)-4-[6-(azetidine-1-sulfonylamino)-2-[[(2,3-difluorophenyl)
methyl]thio]pyrimidin-4-yloxyJisoxazolidine-2-carboxylate.

The subtitle compound was prepared from azetidine-1-sulfonamide (prepared according to
patent WO 2004/011443, 0.22g) and 1,1-Dimethylethyl (S)-4-[6-chloro-2-[[(2,3-
difluorophenyl)methyl]thio]pyrimidin-4-yloxy]-isoxazolidine-2-carboxylate (the product of
step i) (0.13g) according to the procedure outlined in Example 1, step iv). The crude material

was purified by column chromatography using EtOAc/isohexane (2:8) as eluent. Yield: 0.14g



10

15

20

25

col uim chr omat ogr aphy on silica gel using

Et QAc/jrhexane (2:8) as eluent. Yield: 0.36g M
WERDb(02482) 530 [MH 1H NVMR d (CDC 3) 1.45 (spPCEHB2005/003257

3.27 (t, 4H), 3.48 (t, 4H), 3.94 (s, 3H), 4.40 (s,

2H), 6.23 (s, IH, 7.04 (m 2H), 7.22 (m IH. Exanple

37

4- Acetyl -N-[2-[[ (2, 3-di fl uegssphenyl ) met hy] t hi o] -6-nmeth
oxypyrim din-4-yl]pi perazine-Isul fonam de Acetic
MS: ‘%?Fﬁﬁ)d’le? #e8 Md-Hlgnl) was added to a mixture of
N-[2-T[(2, 3-
Di f 1 uor ophenyl ) net hyl ]t Mo] - 6- met hoxypyri rni di n-4-yl ] pi
Exanipdé 42i ne- | - sul fonam de, trifluoro acetate salt (the

title product of a ke 84 an .
N-{6-{ (R Pl s e Rk T TR FHhaBRp sy higfpy rimidin.4
yllazétRRAL-1RBGhahitlee Was stirred at roomtenperature for

30m n and the sol vent evaporated under reduced

pressure. The residue was dissolved in Et CAc which was
washed with aqueous citric acid, H2O dried (MySH)

and the sol vent evaporated under reduced pressure. The
residue was purified by flasthchMNhpat ography on silica
gel, eluting with EtOAc t& give the title conmpound as

a white solid. Yield: 78 MS: APCI (+ve) 474

[ MtH] - 81- 1 NWVR: ( T8 (s, 3HF 3.20 (m 4H),

3.87 (s, 3H), 3.32A\¢br d, 4H), 4.48 ZHF, 6.07 (s,

2 . H, 11.18

IH), 7.17 (m 7SR ;
(s, I'H. Exarr@% H
N-[2-[[(2, 3-Di TTuorophenyl ) met hyl ]t - met hoxypyrim
i di n-4-yl ] norpholine-4- sulfonam de The title conmpound
1dSedhs ! fd;80arRonyl
The tmstoﬂg)%gﬁ([ #ds %?ﬁ%&f%ﬁhp'l dife {%E{gﬁ Rg@ém(g)edzgnd ony

according to ent WO 2004/ 01

amind)- (28 aliftadrpgiRngh ety ricphmmidiy rhestlkylpioph Jegrbamate (0.26g) (the
nmet hox rimgdine (the oduct. of. Exa e step i .
proa{Fo5ag) PLACBiHEG b PERBARY Bt W TR AG Tor SRR i was
purifibd b§c8RunVohronhA8 g fapHyl siiB EEDAisoneene (1:BY dsadudiy. ¥alldironl 1g
chr omat ogr a&}y
MS: APCI(+ve) 446 [M+H]
'H NMR: § (DMSO) 1.19 (d, 3H), 1.97 (m, 2H), 2.99 (m, 2H), 3.58 (t, 4H), 4.38 (g, 2H), 5.15
(s, 1H), 5.97 (s, 1H), 7.12 (m, 1H), 7.30 (m, 1H), 7.43 (t, 1H), 7.49 (br s, 3H).

The intermediates for this compound were prepared as follows:

i) 1,1-Dimethylethyl [(R)-2-[6-chlore-2-[[(2,3-difluorophenyl)methyl]thio]pyrimidin-4-
yloxy]propyllcarbamate

The subtitle compound was prepared from 1,1-dimethylethyl ((R)-2-hydroxypropyl)
carbamate (0.15g) and 4,6-Dichloro-2-[(2,3-difluorobenzyl)thio ]pyrimidine (the product of
Example 1, step ii) (0.25g) according to the procedure outlined in Example 41, step 1) with
heating at 45°C for 18h. The crude material was purified by column chromatography using
EtOAc/isohexane (2:8) as eluent. Yield: 0.23g.

MS: APCI(-ve) 444/446 [M-H]
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usi ng Et CAc/i sohexane (2:8) as eluent. Yield: 0.26g.

M5: APCI (+ve) 433 [MtH 1H NVR d (DVMSO 3.17 (t, 4H),
w@2&08/004823 4H) , 3.88 (s, 3H), 4.48 (s, 2H), 6. 0BCT(/SB2005/003257

IH, 7.17 (m IH, 7.34 (m IH, 7.43 (t, IH, 11.17

(s, IH). Exanple 39

N-[2-[[(2,3-D fluorophenyl)nethyl]thio]-6-methoxypyrim

| d| -4-yl ] nmet hane- sul f onam-88 The titl e compound was

ared from net hane sul fonam de (O. 92 %I[Hj
ii) 1,]4qu¢t§ylgﬂgd[[ﬁ)22-g6 -azetidine-1-sulfonylamino)- 2 [[(2,3-difTuorophenyl)

meth s ARBABAMERY b Kp el hecording. Lo

The stilt@lerongedud e ao ptepared dro]lcrmazEmdmlpJf lesulfonsmede (preparedlaecording to
e 500 810 1B R 5k R G AT T3 B 9P
dlﬂuol-gﬁhenigmeﬁﬁ g hﬁﬁ%&ﬂﬂéﬁa 4}5% g{]%bglliéar%te gh& B&zﬁ@}t 03 528 i) (0.2g)
according Yo they prmd}harefz)luglme@ml Ezample ]11 step 1\()5Thq Wde E;Q@ﬁ}ﬁ \s_;awqprmed by
columhegpeiaphy g PORRFMIATEIDY ity PelERao O

MS: Ap@i(eveygmpguqq] was prepared from 1-nethyl -
1H i m dazol e- 4-sul fonam de (0. 19g) and 4-
Chloro-2-[[ (2, 3-di fl uorophenyl ) net hyl ]t hi o] - 6- net hoxy

Exanioib 431 dine (the product of Exanple 35, step i) (0.259)
—a‘}é-cordl ng to the procedure outlined in Exanple 1, step

N-[(R)V2-[6- [BzendinudesmMQIaumholAM[(@#Fdlﬂuerblﬂlyny;laxhuﬂlyl]thm] pyrimidin-
chr onmat ograph}i usi ng Et QAc/i shexane (2:8) as eluent.
4-yloxylgrepyllpcetapyde \s.  ApC| (+ve) 428 [MrH 1H NVR d
(DVBO) 3. 67 (s 3H), 3.83 (s: 3H) 4.41 (s, 2H), 6.20
(s, IH, 7.15 (m IH, 7.36 tm 4H), 7.78 (s, IH,
8.00 (s, IH, 11.55 (s, Ila/\/

Jﬁﬁ

To a suspension of N-[6-((R)-2-amino- 1-methylethoxy)-2-[[(2,3-
Difluorophenyl)methyl]thio]pyrimidin-4-yl]azetidine- 1-sulfonamide (the title product of
Example 42) (0.05g) in dichloromethane (10mL) was added pyridine (0.02mL), followed by
acetic anhydride (0.02mL). The mixture was stirred overnight at room temperature. Pyridine
(0.02mL) and acetic anhydride (0.02mL) were added and the reaction mixture was stirred for
a further 2h. Pyridine (1.0mL) and acetic anhydride (0.50mL) were added and the reaction
mixture was stirred for a further 2h. The reaction mixture was diluted with dichloromethane,
washed with aqueous citric acid, H20, dried (MgSQs), filtered and the solvent evaporated
under reduced pressure. The residue was purified by flash column chromatography on silica
gel using 40% EtOAc in isohexane as eluent. The isolated product was further purified by
reverse phase HPLC eluting with acetonitrile / aq. 0.1% ammonium acetate mixtures to give
the title compound as a white solid. Yield: 55mg.

MS: APCI(-ve) 486 [M-H]
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Exanpl e 41
N-[2-[[(2,3-Di fl uorophenyl)nethyl]thio]-6-[(S)-isoxazo
wo 2aen2482y1 ) oxy] pyri m di n- 4- PCT/GB2005/003257
yl ] azetidi ne-1|-sul fonam de-83- |,|-Di nethyl et hyl
(S)-4-[6-(azetidine-l-sulfonyla p
no)-2-[[ (2, 3-di fl uorophenyl)
met hyl Jthio]ryrimdin-4-yl cg¢t] i soxazol i di ne- 2-car boxyl
ate %t he product of ste

' NVIR BRSOt G 28080 31T h 5 G e et 3138yt 45D, 434
(o, 24155 B2 R [HES Besr AR STHCIES 9 QEIEDTUD (. TRE 7,09 (o LHD.

resi due was azeotroped with toluene (3x). The residue

was purified by reverse phase HPLC eluting with
Exa nitrile / 0. 1% aqueous anmoni um acetate m xtures

N-[Z-Qgﬁgﬂiﬁ}é{ntbiggﬁl ?&gﬁﬂu{ld[eﬂs smvmmeﬁgmm .1- iéi;f@lllﬂethoxy]

pyrin@idin-4-yllagetidine-lidplfosaridle( s, | H), 5.65 (bm I H) 4. 49
(s, 2H), 3.91-3.81 (bs+t, 6H), 3.01 (bs, IH, 2.13 (m
2H). The internediates for this conpound were prepared

as follows: i) |,l-D nmethyleghyl
(S)-4-[6-chloro-2-[[(2, 3-dif{uorqgphenyl)nethyl]thio]py
rimdin-4- yloxy]-i soxazob sar boxylate. To a

stirred sol ution of
4,6-Dichloro-2-[(2, 3- d|f|
(the product of E@a
1, 1-di et hyl et hyl ‘&’
(S) - 4- hydr oxyifSoNazolNdi NeN2- C§ :
dry THF (5nl) adddd 60% Sodi um de (0.034Q)
over 5min. The reaction m xture was red and heated
at 600C for 7 days, H O was added and the solvents

The titlercempantd ahs yrepm*aqb doat adtidiiﬁhd-suﬁsh@m@e\ﬁmpmd pepording to patent

wo HoahuratLh Ueh il T Wb o ety bR e

itk 0§ 0QR Lor@léhg t
pwm{d&ﬁ&ﬂgﬁdwﬁ J—]erﬂfy'l %szr%y/ ir- hg)tg\e:]kg (1:9) ttaigbél veg)SZIC gt

the pogeduire bethu@;hplcﬁpfmm;g l,gstegum Theategetion, p}_g@lct was purified by reverse

phase HPLC eluting with acetonitrile / aq. 0.1% ammonium acetate mixtures to give the title

obenzyl)thi o] pyri m di ne

F .
(0. 169) in

compound as a pale yellow solid. Yield: 0.30g

MS: APCI(+ve) 474 [M+H]

'H NMR: § (DMSO) 1.17 (d, 3H), 2.07 (m, 2H), 2.24 (s, 6H), 2.44 (m, 1H), 2.64 (m, 1H),
3.79 (t, 4H), 4.24 (t, 2H), 5.27 (m, 1H), 6.00 (s, 1H), 7.15 (i, 1H), 7.33 (m, 1H), 7.42 (t, 1H).

The intermediate for this compound was prepared as follows:

i) 2-[[6-chloro-2-[[(2,3-difluorophenyl)methyl]jthio]-4-pyrimidinylJoxy]-N,N-dimethyl-1-
propanamine

The subtitle compound was prepared according to the procedure outlined in Example 41 step
1) using 1-dimethylamino-2-propanol (80mg), 4,6-Dichloro-2-[(2,3-
difluorobenzyl)thio]pyrimidine (the product of Example 1 step ii) (0.25g) and 60% sodium
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M5: APCI (+ve) 460/462 [MtH] ii) |,1-D nmethyl et hyl

(S)-4-[6-(azetidine-1-sulfonylamno)-2-[[(2,3-difluoro
WQb@aph4s23 PCT/GB2005/003257

met hyl ] t hi o] pyri m di n-4-yl oxy] i soxazol i di ne- 2- car boxyl

ate. The subtitle conpound was prepared from

azetidi ne-1- sul fonam de (prepared according to patent

WO 2004/ 011443, O. 229) and -§7-1- Di net hyl et hyl

éﬁ% E}_@56 chl oro-2-[
hydrigg {30 ?I)Uﬁvéﬁh@?p]ft Wﬁrwr%qu.m 12 gipedhs ubtidle gappynd as a
X e (the product of step i) (0.1 39)
pale ’g?@‘gr%‘“?g@g ??% procedure outlined in Exanple 1, step
MS: ARCI(+V)37driNBdmat eri al was purified by col um
chr omat ogr aphy usi ng Et OAc/i sohexane (2:8) as el uent.
Yield: 0.14g-84- Ms: APCl(-ve) 558 [ MH Exanple 42
1@@5((R) 2-am no-| - net hyl et hoxy)-2-[[ (2, 3-Di fl uorophe
et hyl ] t hi o] pyri m di n-4-
N-[2- izﬂ(},aﬂbﬂudmpélehylamleﬁwmlmhé -{TH&,2R)t2,3-dihydroxyrd- was

meth?@&? f({xgi gg@%ﬁ%g&lﬁﬁﬁﬁmﬁlfonamde

apiino)-2-[[(2, 3-dVuor opheny} ) net hyl ] t W] pyri rni di n- 4-
yl oxy] propyl } car bamat e (0. 26§) (Qh{f product of step
ii) according to the proceadure- ined in Exanple 4
1. The crude material was ur|i| ed by col um
chr omat ogr aphy using Et oh\e oppe { 2: 8) as el uent.
Yield: 0.1llg Ms: ARCLY+vi) 6[MH—I] 1HWR:d(%@
1.19 (d, 3H), (g N/ }E 2 3.58 (t,
4H), 4.38 (q, ﬁ (s | Hy, ., IH), 7.12
(m IH, 7.30 (m 7.43 (t, THNF49 (br s, 3H).
The internediates for this conmpound were prepared as
To a §cﬂtl1thdnh1£fN-[2 (02, B-dDiluved pheh gingthyl ] thio]-6-[(1R)- 1-[(4R)-2,2- dnnethyl 1,3-

hi 2-1[(2,3-dj fi henyl hyl ]
sonep RO P i i S b e R0 13

in ch\? g?@gy @ﬁé‘?%c%(esgﬁ%p ﬂ??clﬁ(grﬁi@ hex eﬂl‘reﬁ@ g@f§§3t i reaction mixture was

car bamat
stirred aﬁalﬂnem‘l tennpelﬁtu@e( for3-5h, fHlen @atutmdzaﬁu)adnm So]i}nya bivardpmate (1mL) was

adde(g t11?13 l yers were separated and the aqueous material extracted with DCM (x3) and
ethyl acetate (x3). The combined organic extracts were washed with saturated aqueous
sodium chloride, dried (MgSOy), filtered and evaporated. The residual pale yellow solid was
slowly precipitated from DCM, filtered and the resulting material washed with minimal cold
DCM (2 x 1mL) to afford the title compound as a white powder. Yield: 64mg.

MS: APCI(+ve) 477 [M+H"]

'H NMR: § (CDCh) 1.33 (d, 3H), 2.27 (quintet, 2H), 2.55 (d, 1H), 3.61 - 3.70 (m, 2H), 3.74 -
3.82 (m, 1H), 4.02 (t, 4H), 4.31 - 4.41 (m, 2H), 5.32 (quintet, 1H), 6.34 (s, 1H), 6.98 —7.24
(m, 3H).

The intermediates for this compound were prepared as follows:

i) (25,3R)-3-(Benzyloxy)-2-hydroxybutanoic acid
To a solution of (2S,3R)-2-amino-3-benzyloxy-butyric acid (1.1g) in 2M sulfuric acid
(6.31mL) was added dropwise over 2h a solution of sodium nitrite (0.65g) in water (6mL),



10

15

20

25

30

Exanple 1, step ii) (0.25g) according to the procedure
outlined in Exanple 41, step i) with heating at 450C

wo 00064084823 The crude material was purified by cpCT/IGB2005/003257
chr omat ogr aphy usi ng Et OAc/irhexane (2:8) as el uent.
Yield: 0.23g. Ms: APCI (-ve) 444/ 446 [MH -85- u)
[,1-Di nmet hyl et hyl
[(R -2-[6-azetidine-I|-sul foggl am no)-2-[[(2, 3-di
auor ophen

keepmmtlﬁym]mq{@%rwww of thegesetion PHomdp( The rapdaneminyge was stirred
at -5°é lfglit éﬁogrl%gl%n OJIP ?lutggva\gﬁlg é@g?ﬁ rétﬁ%@v@?n?%ﬂt%l{l%ﬁlxture was adjusted

to pH200## 96%41413%01& sbdibf) hyﬂﬁﬁiuda thelDbﬂi?I :Iity&ta&t wys added. The mixture was
6- chl or o- 2-

stirre mpw&m&é ReI A yh‘% Wit Fpgsenirrias sulfurin asid, TThe days s ere
separz'itE IR e é&%u@ L’Slg &&ra@fed%lﬁpfufﬁlel(&h}a At GRI ! 'THQ C(Srﬁbmed

e procedure out |ned|n Exanpl e step 1V).
Organdr e XACIY R eae wathedmtlmannﬁueé dqltqvus: mdmm Cbhrldqairwér(MﬂS@;) filtered

and eﬁ%o?%g@o%\\%éh% gﬂlzpt p&pogj( ﬁspzll %e crysta]Yme S(()j].ld Whlcﬁgzvas used

w1thohkﬁ:§&r&n[fﬁa{1@iqlbl@ 084d- sul fonyl am no]-2-[[(2,3-diflu
oro heny 1] thio] pyrimdin-
MS: APGI( mx@]zdﬂoWT%dcet am de To a suspension of

H ngj# l% Jor At n%@@tﬁm %%ﬁ’f@s &l 112436 (d, 1H), 4.51 @, 1H),

4.69 @i, nH#-7v22 aZ88 (1d) W) | - suh conam de (the title product
of Exanple 42) (0.05g) in dichloronethane (101) was
added pyridine (0.02nm), followed by acetic anhydride

241 stirred overnight at room
i) (2 n@zyg%umg E’);B ng ( 802rr1_) and acetic anhydride
To a écﬂutﬁlﬁrdé)(fZS\BRMe(Umzﬂloamﬂ{Hyéromghmammﬂ agiil the peodugsof step 1) (0.79g)
stirr or t her
and el et (0 et o S s b S R Rl B A R

drOpw@e? bSiahé-H8REthyA sufide biipRik (3L, TREinlt &ty @ furh)X ITHE GeabBSn
Iluted with dichloronethane, washed with aqueous

rmxture e stitaes) &t OMRGMPRrataTe (FEEht) then further beranerdimgthy! sulfide
commTEL 5T 2R B ARE o A PR STl
room temperature for a further 2d. The mixture was cooled to 0°C and methanol (10mL)
slowly added. When effervescence had ceased, the volatiles were evaporated, further
methanol added and the mixture concentrated again to give the subtitle compound as a yellow
oil which was used without further purification. Yield: 0.68g.

MS: APCI(+ve) 197, [M+H"]

'H NMR: § (CDCh) 1.25 (d, 3H), 2.17 (t, 1H), 2.77 (d, 1H), 3.52 - 3.77 (m, 4H), 4.43 (d, 1H),
4.69 (d, 1H), 7.27 - 7.39 (m, 5H).

iii) (4R)-4-[(1R)-1-(Benzyloxy)ethyl]-2,2-dimethyl-1,3-dioxolane

A stirred solution of (2R,3R)-3-(benzyloxy)butane-1,2-diol (the product of step ii) (0.68g), p-
toluene sulfonic acid monohydrate (34mg) and 2,2-dimethoxypropane (0.43mL) in toluene
(10mL) was heated to reflux for 30min, then anhydrous sodium sulfate was added and reflux
continued for 2.5h. The reaction mixture was allowed to cool and diluted with EtOAc and

saturated aqueous sodium bicarbonate and the layers separated. The organic extract was
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gel using 40% EtOAc in /.rhexane as eluent. The

i sol ated product was further purified by reverse phase
wolRheoeisat i ng with acetonitrile / ag. 0.1% ampOT/GBR005/003257

acetate mxtures to give the title conmpound as a white

solid. Yield: 55mg. MS: APCl(-ve) 486 [MH -86- 1H

NVR: d (DMSO) 1.11 (d, 3H), 1.80 (s, 3H), 1.96 (m

2H) , 3 20 (m 2H), 3.55 (t,.g4H), 4.34 (g, 2H), 5.02
(m 5.88 (s, IH), 7.12 (m IH, 7.29 (m IH),
washﬁd wﬂh(ogme,| dq)ed (M@g)q tﬁlterqd)and Exemqyated 4Phe residue was punﬁed by

colu.n% {:]I%P ‘0% éﬁh OF\%?E ﬁt‘&‘{cb%oll txlgmé) Jl &to[ f IB grz)dwnt) asmluent to

give trhwsumtwdm@oxahd asZﬁEcbldhﬂ[Esz hqﬁnd' Ymn:am) 4@9 The tltl e
1 mpound vvaskg Sare from azeti di ne-
H NM% S LD iRRY L8 (sodhil ko4 P 69 (Qust 16D15g) (0d, 11D,
399 G (B2 hPors s i A4 Do S ey Py Rty AR A of 4
pyri mdinylJoxy]- L, Lf-dinmethyl-I-propanam ne (the
. 0 tep O 29 ccordi to the procedure
iv) ( f’ﬂ%@d% BB'?S %é{i%l‘;ﬁ ‘T‘ng reaction product
Ammédasm USOrﬁL)e\da@dbnﬁgﬁ/sgﬂ §@-7E*@§1?0 HRlele Rlditbd RYsM hidh had been oven-
acet on| trile / ag. 1% anmmoni um acet ate m xt ures

dried givormighteandite utewa,smdd@lm ebllatg)napfriéRb43[éJR)oMb§nwl@£y)éﬁh§elﬂd 2-

dﬂnef?-&??%—_ﬂ\{@(gégg(lﬂﬁg 8%;%3{*%[: ((9» %5'%)”51 ey r%?ﬁ% p&gx’%ﬂ). Sodium

was addédtin( simall piRces AntiPthé teacdl) mixdurdly a(stdarlab'l)le ther?if w(ama]lowed to
1,800 (s IH, 7.15 (m w% 7.33 (m IH), 7.42
arny to -40%0) andkept atihis tepapprattee fppl.S Jrfilgm@oﬂp@iuh@e\mher sodium was

adde@&?f’xg{h%q)hgefcgl%ir[f% gh e]a?tbogrr{)up enylaf Hgft:rﬁhﬁ whth ej(cejs solid
ammonimngihtvyideeaxyt pllowad o wattiyhpompanperatue:. Briger §200hL) was added
follo %ffﬁ? o%g%r,:,c\%stéﬁgﬁg@ rgl%i.) a’lcléetolé%lrfn ?/e%fgqe};‘grgtegr 03 (telgeuarq%eous layer

extra&te&i WiRLMhG BaRe )23% indd@3PENic extracts were washed with saturated
6- Di chl oro- 2- - di fluorobenzyl)thio] pyrimdine

aquequswgd}grm@ﬂmdeo ﬂn@@dp‘ﬁ@);tﬁbﬁrecb and ¢\apomtpd tagdea9subtitle

odi m 87- e 0 in THE.(2
compBRL 8% B 4t S GaingPye? Ped Vbl iio ey 0242
'H NMR: 6 (CDCl;) 1.16 (d, 3H), 1.37 (s, 3H), 1.4 (s, 3H), 3.67 - 3.77 (m, 2H), 3.93 (q, 1H),
4.00 - 4.05 (m, 1H).

v) 4-Chloro-2-[(2,3-difluorobenzyl)thio}-6-{(1R)-1-[(4R)-2,2-dimethyl-1,3-dioxolan-4-
yljethoxy}pyrimidine

To a solution of (1R)-1-[(4R)-2,2-dimethyl-1,3-dioxolan-4-yl]ethanol (the product of step iv)
(0.24g) in dry THF (10mL) at 0°C was added in portions sodium hydride (9 1mg as 60%
dispersion in mineral oil) followed in portions by 4,6-dichloro-2-[(2,3-
difluorobenzyl)thio]pyrimidine (the product of example 1 step ii) (0.50g). The reaction
mixture was stirred at room temperature for 48h then quenched with saturated aqueous
ammonium chloride (10mL) and diluted with ethyl acetate. The layers were separated and the
aqueous layer extracted with further ethyl acetate. The combined organic extracts were

washed with brine, dried (MgSOy), filtered and evaporated. The residue was purified by



10

15

20

25

pal e yellow gum Yield: 0.299. MS: APCl (+ve) 374 [ MtH]
Exanpl e 45
w0 Yhoed248pf 2, 3- Di f | uor ophenyl ) net hyl ] t hi o] - 6- { [ B¢ T/GB2005/003257
) - 2, 3-di hydr oxy- | net hyl propyl ]
oxy}-4-pyrimdinyl]-I-azetidinesul fonam de To a
sol ution of
[2 [[(2,3-difl uorophenyl)rrgohyl]thl o]-6-[(I/?2)-1-[(4/
2- di met hyl -
colurgq)l g%gmgw,ggfap}w]ogtsﬁ@ﬁﬂel wping QA cdiselyexpoe (1:19 to 1:9 gradient) as eluent

o gk S ARSI AT A% 108 MIECYRG B T g
MS: ABCHRyex 41764 100M2Ag)]. The rezilctslqont hmeﬁtg;;eu\r/vas stirred

1 | f
H NBlR; 3065 Dt Tt B b5t S0 1 vt 3dadds LHet Pagh 41D
421 IRAED SEL &ﬁwsatﬁﬂ S it AEGUS (FTRLA! 696 - PUIAEDAS 794 .31

and et hyl ‘acetaté (x3). The conbined organic
(m, 1é1>)tracts were washed with saturat ed aqueous sodi um
chloride, dried (MJSO ), filtered and evaporated. The
resi dual pale yell ow solid was sI oWy precipitated

vi) N- [memﬁbﬁdpﬁégﬂ)lﬁém gflﬁoI IR i 104 RRL QfdlﬁietﬂﬁflhﬁdloxolanA-
m ni mal fo afford the ti

yl]eﬂemﬂréwwrayhayllvnrazehwmdfonaw d: 64ng. MS: APCI (+v e)

i g g By 3 o A G e .

0.20g), t&;(ﬁl(ﬂ)eﬁmyhdek&ace(bneﬂcélbgliad?hh ((?)15033@%) ggdlék%dlfzézyl(%hbspgfbo 24 .6-
ui_nt et . s, IH, 6. - 7. .
m“s"ﬂﬁ%mil He b ripenl @@ﬂ%@ tlime).cshipBfzEbonated 048 b@dg%clﬁgro 2-
[e2,3- &ihh%@haﬂyg)oﬁ%ﬁyggﬁo]% { BERENNIPY HioxahBAN DY Rl ARRife (the
prodyc2 6f 88) vR(Oalfighor Gokrar Finbx yabbeayed @ refbixdin(@d micgywive a2 LOO’C,

300W, gjipfﬁllej (/tla??e acjtlgg(gq%&fm S a?%%%g gq;j]lrlﬁ? wSe ov\?m cﬁfg)rige was added

and tReSrebaliilf %ﬁﬁ’ktﬁﬂz dx@cted Wi’t'hféﬂlyl b&rmermewo%&ﬁedt digati€atdcBwere
bel ow 00C. The reaction mxture was stirred at -5C for

washehwith bringl drisdd MaS§andilteradgnd suenaretap dihgtrasiéucoyes pirigie by

colur&tI L;é dar%h%g ﬁ%gﬁf%ﬁ% tdg%,léz Vgxtm? 006’ gr%ﬁlent) as eluent

to giWi‘J thé wbﬁtMI&Smpound as a yellow oil. Yield: 0. 14g

MS: APCI(+ve) 517 (M+H"]

'H NMR: § (CDCl) 1.23 (d, 3H), 1.38 (s, 3H), 1.43 (s, 3H), 2.25 (quintet, 2H), 3.77 (dd, 1H),
3.98 - 4.09 (m, SH), 4.24 (q, 1H), 4.37 (s, 2H), 5.30 (quintet, 1H), 6.32 (s, 1H), 6.98 - 7.11
(m, 2H), 7.20 - 7.26 (m, 1H).

Example 46
N-[2-[[(2,3-Difluorophenyl)methyl]thio]-6-[[(1R,2R)-2,3-dihydroxy-1-methylpropyl]oxy]-

4-pyrimidinyl]-methanesulfonamide

/E\/OH
-
0,.0 | \)N\ OH F
~ 7
-5 N~ N7 s F
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stirred vigorously and acidified to pH 2 with

concentrated sulfuric acid. The | ayers were separated
wanaetobs2aqueous | ayer extracted with further PCHGB2005/003257

acetate (x2). The conbi ned organic extracts were

washed wi th saturated aqueous sodi um chl oride, dried

(MgSHM), filtered and evaporated to give the subtitle

conmpound as a yellow crystalgfine solid which was used

wi thout further purification. Yield: 0.84g. M5
To a peyqnofe) (2102, Sfchifvenp P VR0 (R Yotk a3-dimeyl-1,3-

dloxcfl% 4%@)63%18%{1]99 pprﬁfmcggy]% gﬁetﬂa?égxéﬁ){) n%géhe p}_%uc %t's s]te;g S '(0.23g) in

DCM 6B)L)3~a(saadeq/ir@n< ylbehiaride hexahgmate (©258). TBE WdcBOn Rixture was
g ZJ‘F ébenz | oxy 2?% ydr oxybut anoi ¢ acid (the
stn‘reé Ahanhientfemp I@BJI?¥ or(iy't §atlgﬁt@d adveoRs p@;]lulg&lcgflpnate (2mL) was

added. 0rh@71£51e}s Whre 3B 8 Usd g{éngé@ﬁ@ "n%ft# a?gxtﬁa%@d) n@’?}%nd

ded "dr opw se borane € Co
ethylmtaw (3t Thérganbihed arg)amth&aqtewetel voashed wﬁthlbenwakled (MgSOy),

fitter rd S dineio PR R R Ko Ry Sl pbipicatel pm 10% BOM in B0,
filteréPardaRy ebisliap Hiterd v agBldadinmilRE OO b b{el rﬁl‘?)at%tafﬁfh the title

m xture stirred at roomtenperature for a further
comppyed pg & White powdere ¥itldd4mg. 00C and met hanol (10nL)

MS: gbpy{t off \/\E\de eﬁn ef fervescence had ceased, the

apor ated, further nethanol added and
'H NMR &m)msm)el a9ri¢,SH); atzeqs agiay 3136 03 goy@l, BH)E, 3846013 5% @m, 1H), 4.43

d |
@, i PR B PRt Tl el 5 (18855 1md 2ty (WU 671D, 7.12
i N d, 3H, 2.17 |
71d&4;;f1%)did9 "7"%3(%(2@?%3)07@5 ?ﬁ)( H)43 i I(tH) ?69
727-739(m5|—|) |)4

SRR ERE T EVIEREIVRIET TS

(217, 3|9) 3- (benzyl oxy) but ane-1, 2-diol (the product of
step ii) (0O 68g), ptoluene sulfonlc aci d nonohydrate

i) N2 dilwerontmena methd e o GHAHR) - 104K A - dimethgl L3rtioxolan-4-
yllethoxy]-4-pyrimidinyl]-methanesulfonamide

A mixture of methanesulfonamide (0.11g), tris(dibenzylideneacetone)dipalladium (0) (26mg),
2-dicyclohexylphosphino-2’,4°,6’-tri-isopropyl-1,1’-biphenyl (XPHOS) (14mg), cesium
carbonate (0.14g) and 4-chloro-2-{[(2,3-difluorophenyl)-methyl]jthio]-6-[(2-phenyl-1,3-
dioxan-5-yl)oxy]-pyrimidine (the subtitle product of example 46 step v) (0.12g) in dioxane
(6mL) was heated at reflux in a microwave at 100°C, 300W, open vessel with cooling for
15min. Saturated aqueous ammonium chloride was added and the resulting mixture extracted
with ethyl acetate. The combined organic extracts were washed with brine, dried (MgSOy),
filtered and evaporated. The residue was purified by column chromatography on silica gel
using EtOAc/isohexane (1:19 to 3:7 gradient) as eluent to give the subtitle compound as a
yellow oil. Yield: 0.12g.

MS: APCI(+ve) 476 [M+H"}

'H NMR (CDCl3) § 1.23 (d, 3H), 1.37 (s, 3H), 1.42 (s, 3H), 3.22 (s, 3H), 3.76 (dd, 1H), 4.04
(dd, 1H), 4.23 (q, 1H), 4.38 (s, 2H), 5.30 (quintet, 1H), 6.23 (s, 1H), 6.97 - 7.11 (m, 2H), 7.22
-7.28 (m, 1H).
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(10m.) was heated to reflux for 30m n, then anhydrous
sodi um sul fate was added and refl ux continued for
wQ@2&k/0248k2 reaction m xture was all owed to cooPCEHG®B2005/003257

diluted with Et CAc and saturated aqueous sodi um

bi carbonate and the | ayers separated. The organic

extract was-89- washed with brine, dried (MSOH4),

filtered and evaporated. Theyresidue was purified by

col utm chr omat ogr aphy on silica gel using

Et OAc/ i sohexane (1:9 to 1:1 gradient) as eluent to
ExanfilY 7the subtitle conpound as a colourless |iquid.
-—-EgLead. 0.46g. 1IHNWR d (CDA3) 1.13 (d, 3H), 1.37 (s,
N-[2~H|fB 3 Dlﬂﬁardlﬂlenﬂbhletlﬁ/l]@ﬂol G (1Rs2S)-2 ﬁhlhyﬂrﬁ’ﬁy 1-dethylpropylloxy}-

15 (qU|ntet IH), 4.64 (d, IH), 4.67

4 Pyr(l@ldwlﬂ l-méémesqlfe@npﬁf iv) (I

)-1-[(4/7?)-2,2-Di nethyl -1, 3 dloxolan 4-yl ] et hano

Ammoni a (c. 501L) was condensed ﬁ -78Cinto a

t hree- necked fl ask which hs vendri ed overni ght,

and to it was added a sol ufion}of

(4#)-4-[(1/17?)-1-(benzyl oxyre hii , 2= di met hyl -

1, 3- di oxol ane (thé)pr dug é%gi%?) (0.399) in

tetrahydrofuran Fin smal

pi eces until tHe eac rk blue, then

it was al |l owed warmto -400C an at this

tenperature for 1.5h, during which tine further sodi um

To a VASLGHISW ﬂﬁﬁ@3idﬁ?u&bﬂ%ngmn@ﬂh&l]tme@[(ﬁm [(4399‘2 Bftnethyl-1,3-

m Xt ure was quenched W th excéss sol
dioxoddn- Mﬂ]d@om&-awlmwewll -b-agetidimesolfparomide éthpemmtrcef.step i) (0.13g)

in DM AR S dgel Bl ohuo e BBt NG A TRt Pt was
stirred] @y @&hbiexd te@pérachraVidr hf thed Rattraeddquedus %dluﬁmc@mﬂmm@dmm was

[;ggnl c extracts were washed with saturated aqueou
added Jdedapicsntereiseraratgd pedithepgaroup maggrial exteagtegigith DCM (3 x 10mL)

and E%ﬁ%% gt l%gnL) %’%qyogﬁﬁlﬂgd érggﬁﬂ: Ekt?ac?@%% gy, wﬁ‘h R&&ited sodium

sed Wt hout furt
chlormer d:ﬁed:(Mgsm,) Mteeécﬂandhvaﬁ@ateﬂlI—1F1ﬂdl\ﬂa51ddal(pﬁl3(3}eﬂy)w]so]ﬁ6 wad slowly

prec1@%@ %ra [P(S:_M ﬁi}_%é and ﬁhedésu(ltﬁr}g%%enabxyasheg w1t¥1 IIg]DIIHEﬁ ';:I)old DCM (2
x 1mﬂ) Mr@ e tﬁt(e?oo%qp%hﬁdl WK 9«9&8 gmerhmci Gstdg, )-1-[(4

2-di met hyl - di oxol an- et hoxy }pyrim di ne
MS: APCI(+ve) 477 [M+H+]
'"H NMR: § (CDCL) 1.36 (d, 3H), 2.27 (quintet, 2H), 2.34 (br s, 1H), 2.67 (d, 1H), 3.59 - 3.65
(m, 1H), 3.67 - 3.78 (m, 2H), 4.02 (t, 4H), 4.36 (s, 2H), 5.23 (quintet, 1H), 6.31 (s, 1H), 7.00

-7.10 (m, 2H), 7.19 = 7.23 (m, 1H).

The intermediates for this compound were prepared as follows:

i) 4-chloro-2-[(2,3-difluorobenzyl)thio]-6-{ (1R)-1-[(4S5)-2,2-dimethyl-1,3-dioxolan-4-
yl]ethoxy }pyrimidine

The subtitle compound was prepared according to the procedure outlined in example 1 step
(iii) using (1R)-1-[(45)-2,2-dimethyl-1,3-dioxolan-4-yl]ethanol (prepared according to Liebigs.
Ann. Chem. 1987, 7-14) (0.25g) and 4,6-Dichloro-2-[(2,3-difluorobenzyl)thio]pyrimidine (the
product of example 1 step ii) (0.53g) in THF (20mL) and 60% sodium hydride (80mg). Crude
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To a solution of
(17/?2)-1-1(04/7?)-2,2-di methyl -1, 3-di oxol an- 4-yl ] et hanol
w@ téve/opesesiuct of step iv) (0.24g) in dry THF (BROVGB2@5/003257
00C was added in portions sodium hydride (91ng as 60%
di spersion in mneral oil) followed in portions by
4,6-di chloro-2-[(2,3- difluorobenzyl)thio]pyrimdine
(the product of exanple 1 spgp ii) (0.50g9). The
reaction m xture was stirred at roomtenperature for
mateig 1y as puFifigd By eplamnghremaagraphy ewnisitienige) using g Aclitahexane (1:3)

as ell.\%gl ésgeeth(e Lotele c%?xg) gb% %%fgﬁéﬁd Eoghid b aﬂ%icptoeﬁ The

wer e separa e’ agueous yer ext Pact ed
MS: APC[(+ﬁre|)r41Weé¢19e[l\hMI1]acet ate. The conbi ned organi c
extracts were washed with brine, dried (MgSOH),
filtered and evaporated. The residue was purified

i) NOB-Re: i 4
i N80 DRSPS RBATALL 69 25 EhO01 3 o
yl]eﬂgiwk-4tmmubllyli-llelzetuhpeudﬂmamlde pal e yel |l ow sol i d
Y| el APCl.(+ve 7/ 4
df@zetid 4 SNE)hg % %rgz)ztr adgpﬁdgmétowt(](né }N(é\l mﬂgllﬁ@
0. 16gg dglg(diﬁd)]fynlfdgtﬁéacéfdﬂe) Jh&Hadanﬂ (@%331%%) Qfaleyﬁolﬁgylfmﬁa)spgjﬂb 246
tri-isopropyl- 1 ‘tgg_he(npﬂ, ()52.1’08),61 mg) cesium carbonate (0. 28g) and 4-chloro-2-

2. bl e R ORI TR LM BhsO0l bd Dk e

prodyct &f gy 1) 0.6 gl))/lh]dloxihna@ﬁ'm[dl wedighfed aareflde il necrnrwnwatel 00°C,
f azetidine- 1-sul phgnam de ( repar ed according t
300\"8 PR vessg) m%%@g fgfr4?:§)nng %)a ed ammonium chloride was added and the

result‘iﬁg Mﬁ:@%ﬁ?ﬁfété(ﬂ@fﬂﬁ ‘E‘f@k@ n?ﬁe c@nﬂﬂédadjrgéiﬂ& £ acts33 8@ washed with

di cycl ohexyl phosphi no- 2
aturatcd aquspuo@gdiurh chlorite, shied YMgSW—Iﬁsyre(i budgyapocaed. dime residue was

puriff g 20 PaRkRl 72 HECRSFIERE G OQcfipcberpipdayh oo eluent o
give tlae%uﬁltlé%ﬁmp’éuﬁc’l APX Y1ty bil. T igldne. 165 he product of step
15 i n_di oxane (5nmL) was eated at reflux in a

MS: Gi(d\fa)v%l dMHd0oC, 15 300W open vessel with cooling

for 25m n. Saturated aqueous anmoni um chl ori de was
added and the resulting mxture extracted wth ethyl

Exanfgleid8t e. The conbi ned organi C extracts were vvashed
with brine, drie filtered and evapora

ed,
N-[Zf[-ﬁ{g,iir]gg}uewmgl)w;l}l\;ﬁ]tw 1§S,{[(1R 2S) 2,3- dlhydroxy-l-methylpropyl]oxy}

4-pyrimidinyl]-1-piperazinesulfonamide

Ion 'Zﬁ . ﬂ@

A solution of tert-butyl 4-{[(2-[(2,3-difluorobenzyl)thio]-6-{ (1R)-1-[(45)-2,2-dimethyl-1,3-
dioxolan-4-yl]ethoxy }pyrimidin-4-yl)amino]sulfonyl}piperazine- 1-carboxylate (the product
of step i) (0.23g) in 10% trifluoroacetic acid/DCM (5mL) was stirred at room temperature for

1h. The mixture was evaporated to dryness in vacuo. The resulting crude oil was purified by
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col uim chr omat ogr aphy on silica gel using

Et OAc/i shexane (1: 19 to 3:7 gradient) as eluent to
w@DReos/04323 subt i tl e compound as a yellow oil. Yrel/dB2005/003257

0. 14g. 20 Ms: APCl (+ve) 517 [MrH+] 1H NVR d (CDd 3)

1.23 (d, 3H), 1.38 (s, 3H), 1.43 (s, 3H, 2.25

(quintet, 2H), 3.77 (dd, IH, 3.98 - 4.09 (m 5H),

4.24 (q, IH), 4.37 (s, 2H) ,-9% 30 (quintet, IH, 6.32

s, | 6.98 - 7.11 2 7.20 - 7.26 I
reveré)dgﬁﬁﬁ}_%i’hg (35% t0 5% gragirgnt ofl_(l} 1% aqueous ammomlgnrp acet!a_tl)e in acetonitrile

[ 5 ' h 5 6- I
s kDTG L UL 0N SO o L1
MS: APEYrvedi i6rM4H et hanesul f onam de-91- To a sol ution

'H NIS{RZS (PRS0} 114 (¢ BHo BHBImA ORI Bk 0]3 @) 13 [ 4P 0
2m), S5 2SI 34 sy PAPE g 84 B Rila b1 Y11, 505 o

1H), wzzs'sgn); hO@GMl(S&ﬁnﬂ,.)HWsﬁZéadﬂ&ﬁ(m,rl}h) 7M4BIGId,diiT)or i de

hexahydrate (0.25g). The reaction m xture was stirred
at anbient tenperature for 2h then saturated aqueous

The iSRHhedAB fSARRRBAIBukPHhS prépEeddPRMowine | ayers were
separated and the aqueous material extracted with DCM

(x3) and ethyl acetate (x3). The conbi ned organic

od : ; . .

D et bpES GUERIC AT St RY A OMZ firbei1 3-oxolan-

4-y1]ahe§y}pyhailaﬂ1 Ml;ﬂhﬂﬂ?fsm&ﬂyu@lﬁtra@nemdatrﬁmdmnd t he
resulting material washed with mniml Et20 (2.x Inl)

The sphtitl %mpuelﬁ &vap iprapareddraiB b adims thylefhyl esubamealpipeyzaneg L -

carboflgfmfs( §@r8&;cgbf éy%_i? 38, 3§t%3g@ 'd’%@ig'ncz\lh/%h]fgﬁ ]! -) 1.19
diflucdobshizgnhid - { (1R)-4 3 (45);2,2-hmetdy]14183-dibxolar)4- ylé]etﬁdxy}pynﬁilme (the
produett Exdple 47 s (2l ragicrding oS pridedurs usiged 1 Exgigple 1, sep
iv). YRld: brj)gg The intermediate for this conpound was
prepared as follows: i) .
MS: APQI(E‘{'60543{M-HII uor ophenyl )nethyl Jthio]-6-[(1/?)-1-[(4/
?)-2, 2-di met hyl -1, 3-di oxol an- 4-

Example 49
5-(azetidin-1-ylcarbonyl)-N-{2-[(2,3-difluorobenzyl)thio]-6-[(1R)-2-hydroxy-1-
methylethoxy]pyrimidin-4-yl}furan-2-sulfonamide

/:\/OH
NN F
0..0
Q O_ _S< |/)\ F

To a solution of 5-(azetidin-1-ylcarbonyl)-N-{2-[(2,3-difluorobenzyl)thio]-6-[(1R)-1-methyl-
2-(triphenylmethyloxy)ethoxy]pyrimidin-4-yl }furan-2-sulfonamide (the product of step iv)
(0.24¢g) in methanol (5mL) was added para-toluenesulfonic acid hydrate (58mg) and anisole
(0.34mL). After stirring at room temperature for 2d, H,O (5mL) was added and the mixture
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yl ] et hoxy] - 4- pyri m di nyl ] - met hanesul f onam de A m xture
of met hanesul fonam de (0. Hg),

wo rios(odistenzyl i deneacet one) di pal | adi um(0) (26r PgY/GB2005/003257
2-di cycl ohexyl phosphi no-2',4",6"-tri-/5o0propyl-1,1"-Dhi
phenyl (XPHOS) (14ngy), cesium carbonate (0.14g) and
4-chloro-2-[[ (2, 3-difluorophenyl)-nethyl]thio]l-6-[(2-p
henyl -1, 3- di oxan-5-yl)oxy].9gyri m dine (the subtitle

product_of exanple 46 step v) (0. 12g) in di oxane
extra%teﬁmltllxﬁé@AﬁéétXel@nﬂfe) The cambiped ergenie dayweseera v asr@owith brine

Y, )
(10&8%33@@04?%%%% \r/]%nﬁ I@v%%?%%&s] g)a Jgﬁegg‘ dﬂ{;ﬁ Sﬁﬁe%aflﬁ?%%mde solid
was pnrnﬁed ibg reversequbh &dHRLCH{S@0hy 5 %egadiaheof OT1% aqesdak agthonium

ani ¢ egtracts were washed with brine, dried

acetafe i Apotp TR 25 RleRY KpBratEdtic PPl RS Sy Vidlggome

MS: mtc Ivg)ngm Mq@‘qt ography on silica gel using Et QAc/ j
eg(gne (1q19 to 3:7 gradient) as eluent to give the

'H NMR)S (EDELY dRBddrdHR2.39 (yeihteq\RED| B.70 Y 1ED), D76.eW, 1NB:4.20 (t,

4, 4354, (1‘@) gé%?d,ll'i{ﬁgi %é s, élC@OuJ(nget 1@;1,}) %%g@é}{)ﬁ%?&los (m,

4 4.38 2H), 5.30
ZH)’IZ'g?lJi(crlffie}? 70%22&%”@ '2@1(&1 uig 97 - 7. 1(1$(m H)2H), 7.22

- 7.28 (m IH.-92- Exarrple 47

The BEEin Py PR g olows” © L (172907

4-pyrimdinyl]-I-azetidinesul fonal nide To a solution
f
i) mgtpzl% [Qezt butylamineyssvbfeanllt2-fuxeasel |t hi o] -6-[(1i ?)-1-[ (45
To aépl (?q rﬂ%fl y% éhﬁ’os OHyIB));rfuroa Al ng]) u}DaZe{lOé) gsuz}s dged tert-

butylamhnégfi bnfis. ‘{(&ftaChﬂmtn;]gl)ﬁt Iﬁbmperhber(nﬁl(rjelf&j)l daps Mﬁféﬁ\)vaél\ﬁﬁered
ed.iro I11). c xahydrate (0.24g). The
thfouﬂﬂa@@% fﬁ%t%etw%m (@8}%&% é&ﬂaha?l% trate, Wﬁé pAPQFated to
drynés@fn M?ruo MRYeSAAY Gh80rRAUE W ddtg}ar it ng{ t@(i_geraphy using

was added.” The | ayers
EtOPe;éfml@u@len(ﬁt&é rab aluertytd rgact thel swbtntlh cbXﬁpbl(uRi as a]i@aﬂn) Yaahdt 2.75g.

MS: %@ﬁg‘{f %6@3"5%1{ura323 ggg‘loiunmed organi ¢ extracts were

ii) 5-(azetidin-1-ylcarbonyl)-N-(tert-butyl)furan-2-sulfonamide

To a solution of methyl 5-[(ters-butylamino)sulfonyl]-2-furoate (the product of step i) (2.15g)
in methanol (80mL) was added azetidine (1.15mL). After stirring at room temperature for Sh
the mixture was evaporated to dryness in vacuo. The resulting residue was partitioned
between EtOAc (50mL) and H,O (50mL). The separated organic layer was dried (MgSOs),
filtered and evaporated to dryness in vacuo. The resulting crude material was purified by
column chromatography (EtOAC as eluent) to give the subtitle compound as a pale yellow
oil. Yield: 3g.

MS: APCI(+ve) 287 [M+H"]

iii) 5-(azetidin-1-ylcarbonyl)furan-2-sulfonamide
A solution of 5-(azetidin- 1-ylcarbonyl)-N-(tert-butyl)furan-2-sulfonamide (the product of step

ii) (3g) in trifluoroacetic acid (90mL) was stirred at room temperature. After 18h the mixture
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chloride, dried (MgSO4), filtered and evaporated. The
residual pale yellow solid was slowy precipitated
woéeaaoDEks filtered and the resulting nateri al P@ESBeES/003257
with mnimal cold DCM (2 x InlL) to afford the title
conpound as a white powder. Yield: 45ng. MS: APCl (+ve)
477 [ MtH+] 1H NVR d (CDA 3) 1.36 (d, 3H), 2.27
(quintet, 2H), 2.34 (br s, -9¢d, 2.67 (d, IH), 3.59 -
3.65 (m IH, 3.67 - 3.78 (m 2H), 4,02 (t,. 4 4.3
was eyaporateq to drypess (i yacyp ol he Tepgltingso wap gitugajgd wigh E%D-an?.fgﬁred to
: , 39T asa 4Bitd W1id! Held: s Nt er medi ates for
give t%l ﬁ%&%%ﬁﬁ%‘ﬁng“ m%srae%%}égp?are eas folgi ows: i)
MS: APCNbve)-221[[M2EB]di f | uor obenzyl )t hi o] - 6-{ (I
)-1-[(45)-2, 2-di met hyl -1, 3-di oxol an-4- yl] et hoxy
}pyrimdine The subtitle conpound was prepared
iv) Sf(lﬁfé%i)?ﬁ’ﬁﬂgggéﬁbbﬁﬁ)-w-Pﬁﬁ‘i}ﬂ-&ﬂ%ﬁdﬂeﬁ%ﬂ)ﬂﬂb]ﬂ?iﬁlfR}-Q-lﬂethSrF@-
1) using

(tripienyBhethylogxgEyhaxylpytimisding yl} fugan2csmlfonsmirey | | et hanol
The s%ﬁtﬁt%gcg);n?pgﬁgg &35 (Ij)lrerp])gretd%olﬁll § -tzgaz%%ldin— —r)}lcar%ag)%) ﬁl}a%gi-’sulzdrf'afi‘}ide (the

produ?:tt ﬁf di&p:ﬁﬁg w.?(-)é%ahﬂ 2rc3ﬂc|db fziuc%wbﬁ;wzdghglgymimm] ttI}'iai] Eﬁé[rq €R)-1-
e product of example 1 ste . in
methylr(t5pbeny Basthemhghe e Y oty Cnbpipsiodod Bxsiml | 5tpat) (0-412)

i ra - AN &Ll el using
seco T B O ot 0258 bt Tl 6
MS: ABGewend8hfMaHEl ear, colourless oil. Yield: 0.37g. M
APCl (+ve) 417/ 419 [ MrH+]
iV-12-[[(2,3-D fluorophenyl)methyl]Jthio]-6-[(1/?)-1-[(
Exanfold 58, 2- di met hyl -1, 3-di oxol an-4- yl ] et hoxy
-Z-pyrimdinyl] -1-azetidinesul fonam de A m xture of
N-(teetzlntybi {212, 3-giflunrotienayl) thid fal(@B)-3dwdresynlr t o pat ent

004/01 1443 0. 16 .
me‘hyﬁﬂi‘(’ﬁﬁl%‘/ ‘P‘g‘éﬂg%{?wg%‘é‘}“!‘&‘.]'&éﬁ‘%‘é’i‘%em (0) (33ny),
2-di cycl ohexyl phosphi no-2',4', 6" -:
tri-i5Cpropyl-I,1"-biphenyl (XPHXS) (A4ng), cesium
carbonate (0.28g) and 4-chl or OOZ{\/éH
[[(2,3-difluorophenyl)-nethyl]t}hio]-6-[(2-phenyl-I,3-d
I oxan-5-yl)oxy]-pyrimdine (theyyoduct of step i)
(0.25g) in dioxane (1@;%'% | h&jt\ed at r qu>i:in a
i N s

m crowave at 10Q0C, O ;N

>LH \ /| H

To a solution of ethyl (2R)-2-({6-[({5-[(tert-butylamino)carbonyl]-2-furyl } sulfonyl)amino]-2-

[(2,3-difluorobenzyl)thio]pyrimidin-4-yl Joxy)propanoate (the product of step iii) (0.25g) in
THF (10mL) was added a solution of lithium borohydride (0.6mL, 2.0M in hexanes) dropwise
at 0°C. The mixture was warmed to room temperature and stirred for 18h. After cooling to
0°C, 1N HCl (20mL) was added slowly, and the mixture extracted with EtOAc (3 x 20mL).
The combined organic layers were dried (MgSOs,), filtered and evaporated to dryness in
vacuo. The resulting crude oil was purified by reverse phase HPLC (75% to 5% gradient of
0.2% aqueous trifluoroacetic acid in acetonitrile as eluent) to give the title compound as a
white solid. Yield: 90mg.

MS: APCI(-ve) 555 [M-H]
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30

300W open vessel with cooling for 20m n. Saturated

anmoni um chl ori de was added and the resulting m xture
wezdaoeaeisesl with Et OAc. The conbi ned organi ¢ exPCHGB2005/003257

were washed with saturated aqueous sodi um chl ori de,

dried (MgSH), filtered and evaporated. The residue

was purified by columm chromat ography on silica gel

usi ng Et CAc/irhexane (3:7) -9 el uent to gi ve t he

subtitle conpound as a yellow oil. Yie

'H NMRG (Ceh): 51 qdwﬁm.,]l a,rﬁﬂ)e3&g (dd, 1H), e 95 (dd 9245 (d, 1H),

438 (5121%1{, 5?2%_- * g@y%@ﬁﬁeﬁhﬁgté‘é’i % { *ﬂhﬁ}k&gi b8 \m. 26D, 7,090, 18D,

7.17-7.21 thﬁﬂﬁzlimqaumpnam de A solution of r - butyl
4-{[(2-[(2,3-dif|uorobenzyl)thio]-6-{(|/?)-|-[(45)-2,2
-di met hyl -1,

ol &},.H&% no] suh
The H%%ny agu&péfg{éﬁl ne-1-car d?t 11l)gllrpoduct of step i)
(0.23g) in 10%trifl uoro acetl c aci d/ DCM (5nL) was
tirre r oo ture for Ih. The m xture was
i) N‘é g? EFY?B"&:’W' sgé‘t?’ apide, 5. The resul ting crude
A solﬁ’ﬂldn V) g3t &H}?rlfﬁfaﬁdz oAt aci LIRAINGE sAN@SET ohIRPlE hy dRXy fafhifdo

gr adi ent 0. 1% agueous amoni um acetate in
hydroahbtldﬂ(l 93g)en BOdl 36mL) andaggiig acidifdlml) was heangsoas 98° @ or 4h.

After fPPV\’%}ﬁ:\’O J(S)%rlg:\)%@e\r( tuiedth% a(())lr%_tl)wl\@ée@g%d(tg\(@% 5%6 1&4‘;&@“ tl,s1due was
tnturz'zierarc]i- Jvlltlt-ll)Egzq-l (733151 Hﬂ()rgﬂ;)‘?nd &1625121%61‘3&1&@ I\’Wﬂd)S gjve?mg &rfide pde blown

) . ) ) . ) ) . r. s ,
solid. A galutiep of this magery] (5?]&) inm]q))sp(l'gmgsgxx(g],]orﬂq)(léG;nJebwas}_%eaﬁ_eél at
60°C (f(§9 léh'_l)%’ft:el7 %c?o%'pg rtg {(ﬁ)?%{eg%)ﬁ%%rﬁ él'? r%ﬁm(rg Gas :laﬁpaltfgﬁé‘d between ice-

i nternedi a was prepare
watelf (@DOmWs and FrQAr (100mLY. The aqueous layer was separated and further extracted

with ém&% %z;g[si Qi e GRDTES SIohie e icee washed with brine (100mL),

dried‘&N%'Sbi} t?@t’éb@d%ﬁ'e%ﬁyrﬁe&td’&@ﬁé& Db Eb i@ Bivk hRinRRHREWA 81l To a
boXyl ate The subtitle conpound was prepared from

solutmpbfdumuq pB((hgg) in DM (Ehdl) piapaddeditere-bpey g@l@@m gmp). After

stn“ruig_ ?}HP%PE dlgpcetr?tgi%%)r(argg}llseth% ?mxturee as éll’teer é@&}ghac%ﬂte washing with

DCM (2 x 20mL). The filtrate was evaporated to dryness in vacuo. The resulting crude
material was purified by column chromatography using EtOAc/isohexane (2:8) as eluent to
give the subtitle compound as a pale yellow oil. Yield: 1.0g.

MS: APCI(-ve) 227 [M-H]

ii) 5-(aminosulfonyl)-N-(tert-butyl)-2-furamide

A solution of N-(tert-butyl)-5-cyanofuran-2-sulfonamide (the product of step i) (1.0g) in
trifluoroacetic acid (30mL) was stirred at room temperature for 24h. The mixture was
evaporated to dryness in vacuo to leave a crude yellow oil that was triturated with Et;0 and
filtered to give the subtitle compound as a white solid. Yield: 0.25g.

MS: APCI(-ve) 245 [M-H]

iii) ethyl (2R)-2-({6-[({5-[(tert-butylamino)carbonyl]-2-furyl}sulfonyl)amino]-2-[(2,3-
difluorobenzyl)thio]pyrimidin-4-yl}oxy)propanoate
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di fl uorobenzyl )t Md]-6-{(1/?)-1-[(45)-2,2-dinethyl-I, 3-
di oxol an- 4-yl ] et hoxy}pyrirnidine (the product of
wezaapbe237, step i) (0.21g) according to the peDcBAwWSH03257
outlined in Exanple 1, step iv). Yield: 0.28g Ms:
APCl (-ve) 644 [MH Exanple 49
5-(azetidin-1-yl carbonyl) -
-{2-[(2, 3-di fl uorobenzyl)thigg] - 6-[ (I
) - 2- hydr oxy- | met hyl et hoxy]
The syhtitle¢amnpeund yas prepappd-aecerding 3o she pfecefioresouskinegtin grarpple 1 step

() G B 5 EBRARMD I rersbusry- 2 fpogmige (03580
tris(dﬂ)eﬁiylid[ah@ﬂytbﬁaﬂha)ﬁllﬁdﬁyﬂl@hWigpﬂ-dﬁyﬂbl%x@mtbk%lﬂmri?’h 2 esun-

| fonam. de (th duct of step
isopryBsly | WIS RIHGH RS BB R 6 deeanere D 6L e Al S loro-2-
(e, %giﬁlp brop ﬁ&gré)?tlﬁgé : gtﬁlo Elj%ﬂ?jnamyﬁtf) ngr(zgj éﬂé&ﬂﬁ&C%&d &ffTester

(prodmitxif ixen®hs 1 lestep 8€0.20gvin divxEnOAONS. Puttibodtjon Wisdrituration with

conbi ned anlc I ers h brine (10m),
EuOF Bt Ry Bl Corfp Bl G G SalEVEk: D580 ar yness i
MS: XBCHGve)3v® gtlng crude SO|Id was purified by
reverse phase HPLC (50%to 5% gradi ent of 0.1% aqueous

anmoni um acetate in acetonitrile as eluent) to give
itle conpound as a white solid. Yield: |Omg. M
+ve) 541 [MrH+] 1H NMR d (CDA 3) 1.28 (d, 3H),
5-cy33103i( 9- {Mm,imssuo(ﬁbbl?ngﬁtlﬁg] ggdkd)lﬁ‘;l{_bdl%xi-ﬁ lhé?lyldthbxy}ﬂyﬁﬂldmA-
yl}fuzans2- S:E!aﬂafﬁ%@t 6.41 (s, IH), 6.99-7.08 (m 2H),
7.11 (d, IH, 7. 17 7.22 (m IH), 7.21 (d, IH The
internmedi ates for this conpound;mereﬂgrepared as
follows: i) nethyl e
5-[(te/t-butyl am no)sul fonyl]f2-fiiroate To a sol ution
of met hyl 5-(chlorosul fonyl &uroate Q; Qg) in DCM
(100nL) was added t @bu®yl Hni QI\(B 6rmL)} After
Neor B

stirring at roomt® e-fixture
was filterel gh[ap e,
(2 x 10m). The fI ate was evapor at

Exa

ofNcel ng with DCM

To a solution of 5-cyano-N-{2-[(2,3-difluorobenzyl)thio}-6-[(1R)-1-methyl-2-
(triphenylmethyloxy)ethoxy]pyrimidin-4-yl } furan-2-sulfonamide (the product of step ii)
(0.15g) in methanol (5mL) was added para-toluenesulfonic acid hydrate (39mg) and anisole
(0.23mL). After stirring at room temperature for Sh, H,O (5mL) was added and the mixture
extracted with EtOAc (3 x 10mL). The combined organic layers were washed with brine
(10mL), dried (MgSOy), filtered and evaporated to dryness in vacuo. The resulting crude solid
was purified by reverse phase HPLC (75% to 5% gradient of 0.1% aqueous ammonium
acetate in acetonitrile as eluent) to give the title compound as a white solid. Yield: 20mg.
MS: APCI(-ve) 481 [M+H']

'"H NMR 8 (CDCl): 1.28 (d, 3H), 3.71 (dd, 1H), 3.76 (dd, 1H), 4.34 (d, 1H), 4.38 (d, 1H),
5.29-5.33 (m, 1H), 6.31 (s, 1H), 7.00-7.11 (m, 2H), 7.15 (d, 1H), 7.18-7.21 (m, 1H), 7.24 (d,
1H)

The intermediates for this compound were prepared as follows:
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dryness in vacuo. The resulting crude residue was
purified by colum chromat ography using Et QAc/|jrhexane
W@ 2008)024833 el uent to give the subtitle conpoundP@EGB2005/003257

foam Yield: 2.75g. M5: APCl(-ve) 260 [MH ii)
5-(azetidin-1-ylcarbonyl)- -(
e/t-butyl)furan-2-sul fonam de To a solution of nethyl
5-[(ter”butyl am no) sul fonyl-§9-2- f uroate (the product of
step i) (2. 15g) in nmethanol (80Onl) was added
azeti di ne (1 15nL). After stirring at room

i) Scf}'gﬁﬁﬁﬁ’ﬁ’ﬁ'i foBhmedk t e mM xture was evaporated to

ness in vacuo. The resulting residue was
A solp@dot oft V-¢reercbung)- manma §Bfomhmnidencheli2 @hych Ohtamplh§0, step 1)
separated or er was dried SO), filtered .
(1.0gpindridyEeaTes %a%t@()@ii Was Sy 4 298 {eh%r?éat?“& of #‘?‘h Eﬁe mixture
was eQé%&@te@?J &Yhéds iNescuBUb idaved cR)e GRIIAW i1 Ghit QR it GIEARIWith Et,O
OAC as éluent) to give the subtitle conpound as a
and fqmateé Ve filtnateoivhs eviipesiatbd t@grynkas: in ARG to\gée thg Fulftivieqempound as
| -yl carbonyl )fiiran-2-sul fonam de A
aPak‘s%ﬁ“z‘iP“ ?ﬂ%%&d 8?%eti di n-1-yl carbonyl )- -(
MS: APCHUJEeyh)’f[M q2-suh cbnam de (the product of step ii)

(3g) in trifluoroacetic acid (901L) was stirred at
roomtenperature. After 18h the m xture-96- was

i) sEARRRAT SReBBERA P REHER PABRIAT 13 0L 1T e
(tnp]@@}fhﬁﬂﬂ@lo@@)eﬂhuﬂ]j;Mn@l—mehﬂ-Z s‘ult?)ﬁgmldcs APCI (+ve)

|
The suPtzﬂﬁ[ qoznpyu&%i Hag ar%g%%f%??t%rﬁ%a gt %?ﬁ%ﬂ?ﬂ%{%ﬁm%ﬁ of step i)
(0. 29@ &dapf aﬁlbf}oﬂ@-tm BM&&Bﬁ%yﬂ)ﬁMﬂﬂymlﬁB]nﬁ fexh hthéthﬂnz 2-sul

onam de The subtitle conpound was prepared
(triphenyindsthoay ethodly hpyrimidies Ganprojac noéﬁx@nslallﬁoﬁamh@ Y5eh eccording

d f .st
o heprdidie Stifad B Exbarblt b RE Ryriieasionyes wrica]om tppaperaphy
on sitidaB@ Bdhg E%A&ﬁdoﬁ&b@ﬂb! nath28)eradieaxio] eimy the Rubtitkeconipd@nd as a
product of Exa e 13, step iii) (0.4lg) according to
pale yallowpiodide dligle: &Eigl ned in Exanple 1, step iv). Yield:

MS: Rp€3@ve) 723 [M-H]

Example 52
N-{2-[(2,3-Difluorobenzyl)thio]-6-methoxypyrimidin-4-yl}-4-pyrimidin-2-ylpiperazine-1-
sulfonamide

O/

The title compound was prepared according to the procedure outlined in example 1 step (iv)
using a mixture of 4-pyrimidin-2-ylpiperazine-1-sulfonamide (0.24g),
tris(dibenzylideneacetone)dipalladium (0) (60mg), 2-dicyclohexylphosphino-2’,4’,6’-tri-
isopropyl-1,1’-biphenyl (XPHOS) (31mg), cesium carbonate (0.32g) and 4-Chloro-2-[[(2,3-
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M5: APCl (-ve) 781 [ MH Exanple 50
-(~rr-butyl)-5-T({2-[(2, 3-di fl uorobenzyl )thio]-6-[(l
WO 2@6l0y482DXYy- | met hyl et hoxy] PCT/GB2005/003257

pyri mdin-4-yl}am no)sul fonyl]-2-fiiram de To a
solution of ethyl (2/7?)-2-({6-[({5-[( t
rt-butyl am no)carbonyl]-2-furyl }suhSonyl )am no] - 2-
[ (2, 3-difluorobenzyl)thio] gpoi m din-4-yl }oxy) propanoat

e (the product of step iii) (0.25g) in THE %

difluogephsay bmetby lthicdrp- aﬁthOPcmruwﬂB)@r(&mmﬁaMéO%X%m s ) (0.20g)

in dio B EHAL Sl 60 R s IEiie 8F ko RS gBPIRERE §
EtOAGQ@hekaMel-dQJS 6 AOngrhdien ascdent tslgvelthe tidancbmpreindiax tpale yellow
extract ed wth EtOCAc (3 x 201). The conbi ned organic
foam, nyé & e dried (MySO ), filtered and evaporated to
[NBEHO. The resulting crude oil was purified
MS: pép@gg\sleérss}g phase HPLC (75%to 5% gradi ent of 0.2%
'H N]bﬁmédm/ls(r)) 3.26 6nofH 81776madil M 3186 (a.cEDohAT (4, PE) o508 (s 1H), 6.67

& 16§ ﬁ_ﬁﬁ oty e A1 44 85 3L FTRe 07 PO (P (i

1.27 (d, 3H), 144(s 9H), 3.69 (dd, IH), 375
_(dd IH), 4.33 (d, IH, 4.38 (d, IH, 5.26-5.33 (m
The ipteymedhate for(this cemppwyd was wopared ag fqllows. 98-7. 08 (m 2H)
7.09 (d, IH, 7.17-7.21 (m IH) 7.23 (d, IH The
internmedi ates for this conpound were prepared as
i) 4-Py@ivhidis 2-ylpipbsdzirief 1-bulforiamide cyanof i i r an- 2- sul f onai ni de
A solution of 5-fornylfuragn-2-sul fonic acid sadiu
The sglie QOaRPPYS a3 REF PR 6O IE 19 HIE RIQSHOBEHSinedan £Yagelg)ls step
P> oRERY(8OmBS to give the
D e e o R ) o e
subtidotompriundas a mduitovelid. i Yielda2 06g. The crude resi due vvas
triturated with Et O (3 x 50nl) and dri ed under h
'H NYR: suiM 803 08 ( 2H) (183 (a1, 6:168\h 150 6.8 (bs, 5d), &39 , &)
this material (3.7g) in phosphorusoxychloride (100nml)
Exa 5I3eat ed at

N-{5-[({2-[(2,3-Difluorobenzyl)thio]-6-methoxypyrimidin-4-yl }Jamino)sulfonyl]-4-methyl-
1,3-thiazol-2-yl}acetamide

\
0, /0 F

~ G

The title compound was prcpared according to the procedure outlined in example 1 step (iv)
using a mixture of N-[5-(aminosulfonyl)-4-methyl-1,3-thiazol-2-yl]acetamide (0.25g),
tris(dibenzylideneacetone)dipalladium (0) (64mg), 2-dicyclohexylphosphino-2°,4’,6’-tri-
isopropyl-1,1’-biphenyl (XPHOS) (33mg), cesium carbonate (0.69g) and 4-Chloro-2-[[(2,3-
difluorophenyl)methyl]thio]-6-methoxypyrimidine (the product of Example 35, step i) (0.21g)
in dioxane (6ml). The crude material was purified by column chromatography using
EtOAc/isohexane (2.5:7.5 to 4:6 gradient) as eluent to give the title compound as a pale
yellow solid. Yield: 85mg.
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60 OC for 18h. After cooling to roomtenperature the
m xture was partitioned between icewater (100n) and
WEL@6m24820OT1L) . The aqueous | ayer was separ at eBCHGB32005/003257
further extracted with EtQAc (2 x 100ni).. The conbi ned
organi ¢ phases were washed with brine (100m), dried
(MySO 4), filtered and evaporated to dryness in vacuo
to gi ve a crude brown oil..19p- a solution of this crude
oi | 65%%\ in DCM (85nL) was added te/t-butylan ne
MS: @C]éﬂf)) f[W'IH]StI rr| ng at room tenperature for 2 days
. m xt ure was teredthrogﬁh celite washgw&r
HNMBMB((@D!@ 19 @rA0/Gs, Fio 25716 D A SyfbISsedtl) <§nlé§>s7 03
(m, 2HN wpgch@ 1Hhhe resulting crude naterial was purified by
col uim chr omat ogr aphy usi ng Et QAc/i sohexane (2:8) as
eluent to give the subtitle compound as a pale yellow
The iggeymedigtey 9T this eqympapsd WeEPTEPYEY a%%)ﬂorvm H i)
5- (am nosul fonyl)- -(t/t-butyl)-2-furam de A sol ution
of L-(t r -butyl)-5-cyanofuran-2-sul fonam de (the
i) N-{5¢[¢tereeButylaminepsulfpngll- mpthyhlta«tlﬁazmbﬂeylhmetamu eci d

To o R EPe e riupi o e Bl Bee b ot agtfBeyin DoM

(IOm? RakHd QY] teAVBUO 1AmInB 0. 9D@D dnf itheanddoad wilstshirrEd 2Qoamdemperature
iltered to give the subtitle conpound as a white

for 245 gThegmixygre ws dguted gvith\g,O m;c(trag@yl vxgﬁgl)@m @4]3) i ’ﬂlt) combmed
oreanft S ey i VRSO S ) AP £l YU P =

a beigel fpaifi I’Ydé:le-IgZ 3-
di f| uorobenz t hi o] pyri m di n-4-yl }oxy) pr opanoat e- 98-
MS: ARel@yend921 + nmpound was prepared according to the
procedure outlined in exanple 1 step (iv) using a
m xture of 5-(arninosul fonyl)-

ii) N-{5- mnﬁndsutfyhyl)-z-memam,aahiazolazguacetamlde

A soltg&'gf 4 Sﬁg Lldeneat eﬁfgﬁeﬁﬁlrﬂa' 'tﬁ;?l f?’g}é?%%g;f 3. tamide (1.1g) in

TFA hdml) w[af) Elﬁ?éd at &8@&%&&%& 3& EPhd LG ae RARAY Eporfted T8dissolved

chl or o- 2-

in TP{A{ ((19n® afidfstigred dprrefugthymist Hn §YappEtion tyresuiieg o WEbgepiroped

with é?l\g% Bemn? Pé{&?aﬁeélg\?% Etz ttg é"ﬁgﬁ% %%‘tr%e.rcg%g?ﬁ(?%at : Z%Q)Aoﬁd Yield

0.7g.trituration wth
MS: APCI(+ve) 236 [M+H]

Example 54
2-Amino-N-{2-[(2,3-difluorobenzyl)thio]-6-methoxypyrimidin-4-yl}-4-methyl-1,3-

thiazole-5-sulfonamide

o0 f i
5 ST AP F
HZN‘QI H
N

The title compound was prepared according to the procedure outlined in example 1 step (iv)

using a mixture of 2-amino-4-methyl- 1,3-thiazole-5-sulfonamide (0.23g),



Et20 to give the subtitle conpound as a white solid.

Yield: 0.25g Ms: APCI (+ve) 599 [ M+H+] Exanple 51
wé2apans23 V- { 2- [ (2, 3-di fl uor obenzyl ) t hi 0] - 6- [ (PCRGB2005K03257

dr oxy-| - met hyl et hoxy] pyrii ni di n-4-

yl }fiiran-2-sul fonam de To a solution of 5-cyano-

-{2-[(2, 3-di fl uorobenzyl )tW]-6-[(I#)-1-nethyl -

(triphenyl met hyl oxy) et hoxyliggr i rni di n 4 yl }furan-2- suI

fonarni de (the product of ste i n et hang

tris(d'(bsnmlid@n@cgsa@élppﬂﬂcaméﬂb@amgr%) élc%@@xmgpapa%@%%’ i

. ni |

sop 12 | AEIS) o) Sty A8 oo 2125

difludtopticaly Bmetiyt] edd je6l nwitiokypyriAclied the prodicr of Eha&np:le Bﬁ; anﬂl) (0.24g)
orgam c | ayers were washed with brine

in diopgpss® q ¢rudemateral wispiBiied by ol skﬁegezqgf? &Bﬂﬁg

hy
S B £ B AT O8 e e

compammbaﬁ ajhmgn:s:ﬂdt &ield: @dbégonitrile as eluent) to give

titld und as a white solid. Yield: 20ng. M
MS: AE@I((*V%‘%OS{ H] 1HNVR d (CDO 3) : 1.28 (d, 3H),

'H Nﬁﬂz?ls chso} tD42 (3 3?@ 19’ﬁ(s BHD ,4(546 @hHf 6. d75% 1Hb 388(&1 1H), 7.35
(m,21211}1)7557(b§521(1)11149 bsi 18- 7 21 (m IH) 7.24 (d IH) The
10 i nternedi ates for this conpound were prepared as
follows:-99- i) 5-cyanofuran-2-sul fonam de A sol ution
The ififermédisite fiiithisl hnipoaybwed prepired asfollbasan de (the
product of exanple 50, step i) (1.Qg) in
trifluoroacetic acid (301m.) was stirred at room

1)2&d;ﬁiﬂbﬁﬁ{e‘dﬁ f@'ihn%%le-sﬁﬁi’foﬂhﬁﬁ&kfe was evaporated to
ryness in vdcuo to leave a crude yellow oil that was

A sudpension of ¥d5\(anino &t ROyHAEmethiyt-¢)3ethiazdh2: yiladetanpide (thagroduct from
15 Exan-&gﬁg s ngb 24%&%3‘1@%'2%\”\}4 %Feo( 12%%%1? Igveéttlrg%l astl%(k))(grlnttelgperature for
4h. The mixture was diluted with H,O and extracted with EtOAc (x4). The combined organic
extracts were dried (MgSQ,), filtered and evaporated to give the subtitle compound as an off-
white solid. Yield 0.23g.
MS: APCI(+ve) 194 [M+H]
20
Example 55
N-(2-[(2,3-Difluorobenzyl)thio]-6-{[(1R,2S)-2,3-dihydroxy-1-
methylpropylloxy }pyrimidin-4-yl)methanesulfonamide

Q 39

25 To a solution of N-(2-[(2,3-difluorobenzyl)thio]-6-{(1R)-1-[(45)-2,2-dimethyl-1,3-dioxolan-4-
yl]ethoxy }pyrimidin-4-yl)methanesulfonamide (0.23g) in MeOH (2ml) was added TFA

(0.4ml) and the reaction was stirred at room temperature for 20h. The mixture was
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MS: APCl(-ve) 171 [MH] ii) 5-cyano-

-{2-[(2, 3-di fl uorobenzyl)thio]-6-[(l )-I-nethyl-

w@ Loosposey/ | met hyl oxy) et hoxy] pyri n PCT/GB2005/003257
iidin-4-yl}fiiraii-2-sulfonaiiiide The subtitle

conmpound was prepared from 5-cyanof uran- 2-sul fonam de

(the product of step i) (0.29g) and

4-chloro-2-[[(2, 3-di fluorogliegny!l ) methyl]thio]-6-[(1/7?)

-1 -methyl -2- (triphenyhnet hoxy) et hoxy] i mdine (the
evaposatedy sespepdedtngaiyrated spdivn g bppate é@utl%?}ﬂ‘%/\‘@%’fed?%ﬁ%m PHS
with %chalpdrcg&e% %nﬁléhtr d]I‘Her}es%ﬁ ofid fvas$h &:tédv Xva ed with H,O and

fication was um chrfomat ogr aphy on SI I ca
dried gegive sienglefdo@dohnd @aha‘emmm sOlid.4Yiedd @:13ggr adi ent) to

h it i d.
Ms: »?m?aie@s%&@f%@ APl (V) 723 [N Drample 92
26[4384%)[1 flﬂ; gcp 3@!965@& ts) 8HY), @1345? NEN%Y RYbihit, Ci'H) 444y (quintet,

yrimd per azi ne- | fonam de The tit
2H), ééﬂﬁom{h W%Bs(dpiﬂbérlé'o(qamm;klihg 9 ¢s:t 1B, bﬂ%@@dlﬁlb”S (m, 1H),
740@%bﬁ)ned in example 1 step (iv) using a mxture of
i m di n-2-yl pi perazi ne-1 -sul fonam de (0. 24q),
tris(di benzyli deneacet one) di pal I adium (0) (60ng),
2-di cycl ohexyl phosphl no-2',4" . 6" -tri-
The ipterspsdiate for thisicomenyad vagmeRyed @ﬁ?ﬂ?ws ‘cesi um car bonat e
(0.32g) and 4-Chloro-2-[[(2, 3--100-
di fl uorophenyl ) met hyl ] t hi o] - 6- net hoxypyri m di ne (the
i) N-(m[ingmlﬂﬁﬁroﬁ%ﬁﬂyl}tmo}&-{(m)aI)-[(4\S)-(2£)2 -diigthyylal 3+ diecauian-4-
The crude rmterl&evvas purified by col umm

ylletwwfomgilaﬁnx))%ﬁhage@@ dhexane (2:8 to 1:1
!
The sg’gu]?[gé %ﬁoﬁ&f@é#}%eﬁ%c%r& Biolththe Néirécheg&&?;ﬁ%é@g% gﬁ le 1 step

(iv) uding NIvRixtwte @Uv&hﬁnesmmmdez(mﬁgB tristdibenzyilenegcegene)dipalladium

) (sﬁﬁ?g),l @lcygg%yfqﬂom}gﬂo 5 4% tflg'%oprmﬁ7 gtlgehe(?%l ()éﬂééS) (29mg),

cesmlglgcea%%g)rnégs(ggb o'clml-ﬁkﬁcllﬂﬁltoel-iﬂ@cﬂ -aifiRofodEndyiitisio -6 TPIRNT [(UE)S2,2-
dimethyl-1,3-dioxolan-4-yl]ethoxy }pyrimidine (the product of Example 47, step i) (0.25g) in
dioxane (5Sml). The crude material was purified by column chromatography using
EtOAc/isohexane (2:8) as eluent to give the subtitle compound as a yellow oil. Yield: 0.25g.

MS: APCI(+ve) 476 [M+H]

Example 56
N-(2-[(2,3-Difluorobenzyl)thio]-6-{[ (1R,2S)-2,3-dihydroxy-1-
methylpropylloxy }pyrimidin-4-yl)morpholine-4-sulfonamide

OH

ON ,,O
S )\

o H

To a solution of N-(2-[(2,3-difluorobenzyl)thio]-6-{(1R)-1-[(4S)-2,2-dimethyl-1,3-dioxolan-4-
yl]ethoxy }pyrimidin-4-yl)morpholine-4-sulfonamide (0.20g) in MeOH (2ml) was added TFA
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1) 4-Py rimdin-2-yl pi perazi ne- 1-sul fonam de The

subtitle conpound was prepared according to the
w@e@eoehse® outlined in exanple 15 step i) usi NECT/GB2005/003257

2-pi perazin-l-ylpyrimdine (3.0g) and sul fam de (1.29)

in dioxane (30m.) to give the subtitle conmpound as a

white solid. Yield: 2.06g. 1 NV\R d (DVsO 3.00 (t,

2H), 3.83 (t, 2H), 6.68 (t,104H), 6.81 (bs, IH), 8.39
Exanpl e 53

d, 2H) : : :
©. 4mg){ and[the peaption wagstited ¢t BI9EhEPIPPIARS foreO0he (TS BYHFS WAl n
| RPTr
evapo et hARLIEN 510N Jottof BAeRbe sotption and then p-acidifed (o pHS
with glaciplaicetic add ovittlistigringo THeaequitinpesdlid evas wblléatsl wiashed with H,O and
exanple 1 ste usin . mxt f
dried “[ Slr‘T’? F‘f%QHWYg*S 'i‘twﬁ‘ﬁg ﬁ‘afdm %§ijd[(ﬁi1§gzol 2-yl]acetanid

%7 +| (di benzyl i deneacet one) di pal I adi um (0)
éﬂ+3é &l cycl ohexyl phosphino-2',4" ,6" -tri -

1H NMEROMDMS(D) 1 ms (haky) 3.1 XaRCH)), 8331tg) 2H, é’sﬁ%@m&ﬂ)bé d4t@ 2H),
460 &5 P S eHigh J e mgP oD o B2 (et Hody Pkl 7 (D 1113

(bs, 1p]goduct of Exanple 35, step i) (0.2lg) in dioxane

The crude material was purified by col um
chrormt ogr aphy usi ng Et OAc/i shexane (2.5:7.5 to 4:6

The EAMRSRE bortis SpHEBnd 9pib¥fantd s Bl ROMROAN 20 2.
[MH—I] 1 NNR d (CDA 3) 2.26 (s 3H), 2.57 (s, 3H),
3.90 3H), 4.38 . .03
b V-G 23 Dilgoraenzyioiel ER- 1 ST Bimerbh -1 A Boiiidtng
el So AR ito oM cllonamide |
The stibGtl¢ mrmtnd zbvay Ip}@@mdmpcoiémfgdo thespregrsined oulingd in example 1 step

@iv) uéﬁléacet ur%? orﬂ)‘oq%te%%{ (1161}(#151 &égpzagfl: %cgordumg 1 lent wO
20041081 443 4d Y 5 A trRedibéhz) Ridnkacishejdial Bidiini(09 (SMBg)s i 1 1 ed

at room tenperature for 2d. The m xture was dil uted

dicyalghenylpha3paing- 24 Oatti-éwpwipyh 1 DeRhiRhrryl (XPROD ¢ gk gesium
carbonate (0.30g) and 4-chloro-2-[(2,3-difluorobenzyl)thio]-6-{ (1R)-1-[(45)-2,2-dimethy]-

1,3-dioxolan-4-yl]ethoxy }pyrimidine (the product of Example 47, step 1) (0.25g) in dioxane
(5ml). The crude material was purified by colummn chromatography using EtOAc/isohexane
(1:9 to 2.5:7.5 gradient) as eluent to give the subtitle compound as an off-white foam. Yield:
0.20g.

MS: APCI(+ve) 547 [M+H]

Example 57
N-[2-[(2,3-Difluorobenzyl)thio]-6-(methylthio)pyrimidin-4-yljmethanesulfonamide
7~
AN
0..0 )N\ F i

S< 2
“TSNT N7 TS



10

15

20

25

organic extracts were dried (MgSO ), filtered and
evaporated to give the subtitle conpound as a beige

wé oamoz2déeel d | .1 g. MS: APCl (+ve) 292 [MtH] ) PCT/GB2005/003257
-[ 5- (Ami nosul fonyl)-4-methyl -1, 3-thi azol -2-yl]acetani d
e A solution of
N-{5-[(tert-butylam no)sul fonyl]-4-nmethyl-1I,3-thiazol -
2-yl }acetamde (I.1g) in THHs{10mM ) was stirred at
roomtenperature for 3d. The m xture was evaporated,

A mixtergiof sesitheag shkorprrde (03Ae), tandibenzylidsgeaceiong)-dipriadaym (0)

L o L)

ces1u1$1ldzbtbohhte (O 6 8E)Canid di- (&ﬂom QbE(lded]ﬂﬂd)noHenz)fl)&haﬂ ® (1fiethy NS0 ) pyrimidine

236
(the prgaict giAien 14 AR BHISRIYA QIDRILS P8 HABF AR 5% i The e
was c})ol%d R %ﬂua edsdmrﬁtmlﬁﬁ(%hﬁ)rée Sk hadRindqnel; fé@ulhhé hfixture extracted

npound was prepared according to the procedure
with E@Aa Thd combized oygapickxgnep wereyashed muthsawirastediagueghs sodium

4- 3-th |
ctlorfly SRl Mag5) Hiere hisomgy e et FOt BB Pl o phase
H:PL(f Qﬂmﬁg Ihacetdnidiey %? QNERYIFA hipsaits i give tHE tit cdnﬁpdfﬁﬁ@ &9a white

ryl - "-bi rhenyl (XPHOS) (38ny), cesium carbonate
sohd(nem9g9mand 4-Chloro-2-[[(2, 3-

or I t hyl ]t hi o] - 6- met hoxypyri m di ne (the
MS: %1?%%(%%)"5’*3%@’5 ﬁnﬂee 35, step i) (0.24g) in di oxane
'H NMODCEﬁM@Q@H OB3.21 (3H, s\as44@H, ), 60730y He 8), 6:98-7.10 (2H, m),
hr omat ogr aphy using Et OAc/iihexane (2:8 to 4.5:5.5

7.21- aﬁé(ﬂ]é ? as eluent and trituration with Et20to give

the title conmpound as a beige solid. Yield: 0.15g. Ms:

APCl (+ve) 460 [M+tH 1H NVR d (DVMSO 2.42 (s, 3H),
The iBtefrhediste f@Hhis confpbufdwapipparéd 85follews] H), 7. 18 (dq,

IH, 7.35 (m 2H), 7.55 (bs, 2H), 11.91 (bs, IH)
i) 4-chloro-2-[(2,3-difluorobenzyl)thio]-6-(methylthio)pyrimidine
To a solution of 4,6-dichloro-2-[(2,3-difluorobenzyl)thio]pyrimidine (the product of example
1 step ii) (1.54g) in THF (50mL) was added sodium methanethiolate (0.39g). The mixture was
allowed to warm to room temperature and stirring continued for 2h. Saturated ammonium
chloride was added and the resulting mixture extracted with EtOAc. The combined organic
extracts were washed with saturated aqueous sodium chloride, dried (MgSO,), filtered and

evaporated to give the subtitle compound as a pale yellow solid. Yield: 1.51g.
MS: APCI(-ve) 317/319 [M-H1]

Example 58
N-[2-[(2,3-Difluorobenzyl)thio]-6-(methylthio)pyrimidin-4-yl]azetidine-1-sulfonamide
7~
~N F
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The internmediate for this conpound was prepared as
follows: i)

wQ20uaione3231- met hyl -1, 3-t hi azol e- 5- sul f onam de APCT/GB2005/003257
suspensi on of iV-[5-(am nosul fonyl)-4- nethyl -
|, 3-thiazol-2-yl]acetam de (the product from Exanpl e
53, step ) (0.449) in hydrazine hydrate (1.5m ) was
stirred at roomtenperaturggegor 4h. The m xture was

diluted with HO and extracted with Et 4% (51
A mixteneisif eatidieg bnsiléoraxtiderepargsascerdingdo @R@S&’P 494/Q1d A3y
0526} RIPRAIRH e Grd g R RSy po-2 o'

tri-isop¥ap¥ll € Hiphenyl (XPHOS) (17mg), cesium carbonate (0. 58g) and 4 chloro 2-[(2,3-

dﬂuodgmylﬁm%q%l uorqog%}%%’cfﬁe P he Ilroguc{t[o le)/(arl)np e step 19 ((;1 ¥8g) in
! {HADGS tht AR de Téboﬁ’edseﬁlhtébﬂu@zﬁ of

dloxaﬁégﬂof%ﬁ i feéé%%@ﬁzf?il FER o R ey R e 5 o G

ammcrmmlhychlolrl,de-\@s estdddaamd 4he resulting mixture extracted wit EtOAc. The

d | f
comn g P Pk bl Sl FELARRSS Shlr O B bR
(Mgsﬁ,b rfﬂt%f-iad%d leQRBrhtdPRieatdidhe W& puditled byheveitexhaseeHPLC eluting

03- evaporated, suspended in saturated sodium
with apatqwnéq leags B116k ABAMOBIVEN ACSENE MECLHISE &) give thettBlesmpgpRdhas a white

| cetic acid with stirring. The resulting solid
SOhdesfﬂcg{)]rngct ed, washed with H20 and dried to gi ve t he

MS: APCI(eve)M[pqlmd{*as a creamsolid. Yield 0.17g

e i e R
sospddaihy. PRA @R AL 0 S (0 D T

IH), 7.40 (m IH) The internediate for this conpound
s repared as follows: i)

-[ (2, 3-Di auorobenzyl )thio]-6-{(I/?)-1-[(4S)-2, 2-d
N-[2d[(23- ﬁﬁ\.‘(drojbe&y@‘tﬁ%Pkf(ﬁre‘ﬂhyltﬂl&)%’ﬁﬁiiﬂmA-yl]morphohne-4 sulfonamide

Ypyriniidin- ) met hanesul fonam e

ooﬁ*ﬁ@

A mixture of 4-morpholinesulfonamide (prepared according to patent WO 2004/011443,
0.39g), tris(dibenzylideneacetone)-dipalladium (0) (33mg), 2-dicyclohexylphosphino-2°,4’,6’-
tri-isopropyl-1,1’-biphenyl (XPHOS) (17mg), cesium carbonate (0.58g) and 4-chloro-2-[(2,3-

Exa

difluorobenzyl)thio]-6-(methylthio)pyrimidine (the product of example 57, step i) (0.38g) in
dioxane (10mL) was heated at 100°C for 18h. The mixture was cooled and saturated
ammonium chloride was added and the resulting mixture extracted with EtOAc. The
combined organic extracts were washed with saturated aqueous sodium chloride, dried
(MgSO,), filtered and evaporated. The residue was purified by reverse phase HPLC eluting
with acetonitrile / ag. 0.1% ammonium acetate mixtures to give the title compound as a white
solid. Yield: 30mg.

MS: APCI(+ve) 449 [M+H"]
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The subtitle conpound was prepared according to the

procedure outlined in exanple 1 step (iv) using a
wootboes20f net hane sul f onam de (0. 25g), PCT/GB2005/003257

tris(di benzyli deneacet one)di pal | adium (0) (55ng),

2-di cycl ohexyl

rhosphino-2',4",6"-tri-/rpropyl-1,1"-bi phenyl (XPHOS)
(29ng), cesium carbonate (Q030gy) and

. 4-ch|oro-2-%23d|fluoroben l)thlh‘L I/’>-I- 45)7

H NMR @Di)rie? §1|(3}|I 3- HBDAd] a>n3 et ﬁ%%rso ), 7.00-

nmple 47, step i) (0.25g) in dloxane
7.10 @Eqnﬁ?wgﬁzc%r(ggégﬁat erial was purified by colum

chromat ogr aphy using Et OAc/i shexane (2:8) as eluent to
give the subtitle conmpound as a yellow oil. Yield:
Example6d, \s: APCI (+ve) 476 [M+H Exanpl e 56

zv-[z-;[g%{qiﬁ%ﬁ(@pgygg@@@mmbi-mt@k;ﬁz){iﬁ-hmyd%ay--z. 3-di hyd

methelpydpylldxyl-di pyrimidinylpi phamphobinedsutfonfimideri de To a
sol ution of
-(2-[(2,3-difluorobenzyl)thia]-6-{(I/?)-1-[(45)-2,2-di
met hyl -1, 3- di oxol an- 4- ~_-OH
yl]et hoxy} pyri m din-4-yl) pholne- 4- sul f onam de
(0.20g) in MeOH (2m ) was ded‘\TFA- 104- (0.4m) and
the reaction was stOrOed Iat omQ'é'rrprature for 20h.
The m xture was_€va srat , S --. Rt ur at ed

sodi um car bon %l ut on &hd t | dified to pH5

w th glacial @yetl d with stlrrl The resulting
solid was col | etted, vvashed with H2O ahd dried to give
To a td¥etidn dﬂ]% [bﬂ@@{ﬂﬂt@cﬁ@pt&ny\hmbuhyﬂﬂho]eb [(YRkIlc{(étR)El?:‘@dunﬁh}’l-l 3-

dloxoéalzr?%(;v 3%?47 p[grl@gguei}r 1 DIYF%{ e4prggu('(t af step 1)

(. 17%)% D?MG@H% waé z‘f&ded ‘imﬁ QII()Ci:lﬂo'rid)e ,heial&@raww zﬂigstThel reflction
mmtdrH)na?.'htm‘rfbd’late‘DmdﬂaP@‘am for Bh eft@rovﬂpelm nﬂle\ﬁa@hqy P4 IBoPhéende
hexaljy_dqutt: k@%% g)éx,/aéfaéfl% D:f&rlgyeg Flg k's)gtn ga¥nedz‘rtqr1]1|eglls S%dil% bicarbonate
(1mlYWaLidaex YIRMAyert defe-sepathedRh@ h@aqeecﬁrssnaté@] aRiratted with DCM
(x3) and EtOAc (x3). The combined organic extracts were washed with saturated aqueous
sodium chloride, dried with sodium sulfate, filtered and evaporated. The residual solid was
purified by reverse phase HPLC (gradient 25-95% acetonitrile in 0.2% aqueous TFA) to
afford the title compound as a white powder. Yield: 23mg

MS: APCI(+ve) 507 [M+H"]

'H NMR: 6 (400 MHz, CDCl3) 1.31 (d, 3H), 3.29 - 3.32 (m, 4H), 3.60 - 3.80 (m, 7H), 4.36
(V2Abgq, 1H), 4.36 (V2Abgq, 1H), 5.31 (quintet, 1H), 6.23 (s, 1H), 6.99 - 7.10 (m, 2H), 7.20 -
7.23 (m, 1H).

The intermediate for this compound was prepared as follows:

i) N-[2-[[(2,3-Difluorophenyl)methyl]thio]-6-[(1R)-1-[(4R)-2,2-dimethyl-1,3-dioxolan-4-
yl]ethoxy]-4-pyrimidinyl]-1-morpholinesulfonamide
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The subtitle conpound was prepared according to the

procedure outlined in exanple 1 step (iv) using a
woreoob024820f  4- nor phol i ne sul f onam de ( pr epar edPCT/GB2005/003257

according to patent WD 2004/011443) (0.1 59),

tris(di benzylideneacetone)di pal |l adium (0) (55ng), 2-

di cycl ohexyl phosphino-2',4" ,6"-tri-irpropyl-1,r-biphen

yl (XPHOS) (29ng), cesium c8bonate (0.30g) and

4-chlo 2, 3-difl b 1)thiol-6-{(1/2)-1-1(4

A Huxtgr,ezzfd{lqa@hwgé S uoréfﬁggrzeé@}?@%rhglm P PH’N")&? #@42(%13)&43
0.3 g AR 8 i S 0) (1202 RO spine-
2’4’ 6htroisapogyhbhibiphemd (KPBAQS) i Kbhgx easeing ¢ar90mame (). 576g) Bnd 4-

con S B S 0 S, SRR 25
yl]etl{oyg}'ﬂyr@ﬁaﬁn@' (BhePfoduct of example 45 st vii) (0.150g) in anhydrous dioxane

3 leluorobenzyl)thlol mathylthlo pyrimdin
(6ml)- W%MCPW@@hmfb@ml f orieiegue 0K0 am%w P8 Fessele Wagroling for 20

d 0. .
min. Sl RSB spiorid v s ane s ey gy xtraced
with BtOIA& Yt @B a%iten f@@g@h’d d¥radls vAare @asHed iwith atudped afydous Kidum

hen‘%q1 (XPHOS) (17ngy), .cesium carbonate (0.58g) and

chloryle cfiesy Bupsq lgngu@@tw fiftsreshad Ay EpaTRicd) it r@ﬁ%vwﬁi RETdi55,PY
I S

colurb) RO B ARU S gl R 4 pl e B DA A e

eluent aogieel tharsd biitdt comapoadd asmyellampeinl Yidldid. g added and

esul ti I xture extracted with Et OAc. The
MS: égﬁﬁd‘*ﬁ@d%‘@lr@g#d extracts were washed with saturated
aqueous sodiumchloride, dried (MgSO4), filtered and

evaporated. The residue was purified by reverse phase
___EHEEQLeIutlng Mﬁth acetonitrile / ag. 0.1% TFA ni xtures

V-2 b sy b refRBIAT R BRI i e Hh pgomtiony)-

4-p yﬁﬁﬂlﬂ?‘]l&eﬁﬂll‘éﬁ{ﬂfoﬁdﬂnd@ 44 (2H, s), 6.73 (IH s),
10 (2H, m), 7.21-7.24 (IH m

_-OH
<
N F

To a solution of N-(2-[(2,3-difluorobenzyl)thio]-6-{(15)-1-[(2R)-1,4-dioxaspiro[4.5]dec-2-
yllethoxy }pyrimidin-4-yl)azetidine- 1-sulfonamide (the product of step ii) (43mg) in DCM
(4ml) was added iron (III) chloride hexahydrate (73mg). The reaction mixture was stirred at
room temperature for 2h after which time further iron (II) chloride hexahydrate (40mg) was
added. After 3d at —18 °C, H,O and DCM were added. The layers were separated and the
aqueous material extracted with further DCM. The combined organic extracts were washed
with saturated aqueous sodium chloride, dried with sodium sulfate, filtered and evaporated.
TFA (1ml) and DCM (4ml) were added to the residue and the reaction mixture stirred at room
temperature for 2d. The mixture was partitioned between saturated aqueous sodium

bicarbonate and DCM, then neutralised with 2M aqueous hydrochloric acid, the layers
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The internmediate for this conpound was prepared as
follows: i)

wd2@aloose3 2- [ (2, 3-di fl uorobenzyl )t hi o] - 6- ( met hpCT/GiBR)0SKP03257
rimdine To a solution of
4, 6-di chloro-2-[ (2, 3-di fluorobenzyl)thio] pyrimdine
(the product of exanple 1 step ii) (1.54g) in THF
(50mM.) was added sodi um netle@net hio | ate (0 390) . The

m xture was allowed to vvarmtoroomte W
separated and the agBeRus Misserial extrasted veith ﬁm@fé@ fmtraﬁs deere
auowé@&ﬁ&g@dev%@& n%. s r‘fes}éhﬁlt sl Adhed xhimAated chtleMhto afford

organ extracts were washed
the tida¢ampduad as quwddte posdelr. Ofieldhl long de, dried (MgSHA),

MS: &S)J: er;:j‘ggj&ﬁ%@pora_t ed to give the subtitle conmpound

solid. Yield: 1.5 1g. Ms: APCI (-ve)
1HN}31§R7/ ?é@o[vfﬁ%]crfm pie( d5§ 227( uintet, 2H) 3.59 - 3.65 (I, 1H 368-

D'fluorobenz g) 6&1 yl thi o) pyrim
3.78 Gm, Z,H)] éﬁ)@t(ti, dHet 37 suPp a%(elbmm, )A6|311>(Q U, %9 7.11 (m 2H),
719€éﬁ%|d| - 1-sul fonam de (prepared according to patent
1443, 0. 329),
trls(dlbenzylideneacetone) dipalladiun(O) (33my),
2-di cycl ohexyl phosphi no-2', 4'
The iptermediates &5y SFoﬁm%ﬁﬁﬁﬂﬁ9P“@%Pﬁ@Sﬁﬂpfﬁng) cesi um
carbonate (0.58g) and 4-chloro-2-[(2, 3-
di fl uorobenzyl )t hi o] -6-(nmethylthio)pyrimdine (the
i) 4-Gilortu2(X3-diflemrpbenzSthis) €:4(1iS)-1((2BBL Y- dioxaspiraphiidec-2-
) .wag heated at 1000C for 18h. The m xture was
ylletRoxy I R¥rimine ot ur at ed armmoni um chl ori de was added and

A soﬁlﬂ@n 6?@1‘3’5 Hiprynd, Ndﬂfxﬁsﬁ?&t{él §1de89-pHctitinst @GRparelitRcordin g to J. Org.

nbi ned” organi c extracts were washed wth saturate
Chenadﬁﬁﬁ).l@ 83w IMOH3E ofre;: lmxtw of dipsagomers)| in dre HELmI) was

coole{fil| Qo(é?%cf% b\-l;z\%se fl(??e gk%tjp%ﬁt:{\c’?n?s F) lHuI}rB Ihegrugev (45}%;(5 s%@‘?yﬁﬁbc‘e?smn n
minefH 8{1RfoRloWed wp&ﬁoﬁ@b)gll B&lidHisrota-(2, Bdﬁmﬁapbmynalfmwmpyremdme

solid. Yield: 50@2 M5: APCl (+ve) 419 [ MFH+] _1H NMR
(produgt e3pmglesl step 1. 42528k ﬁ}l@fgactugl lyggm{rg pyas§§n*reQatOrjg01(n4p}nperature

for 2%1% E’f.ﬁ '&]ﬁ%}f@l%ﬁ}tﬁ%%tu?&tgdlacfuleghs simofiuithlorf (QH—M an@diluted with

EtOAc. The layers were separated and the aqueous layer extracted with further EtOAc. The

combined organic extracts were washed with saturated aqueous sodium chloride, dried with
sodium sulfate, filtered and evaporated to leave a yellow oil which was purified by column
chromatography on silica using a 0.5 to 4% mixture of EtOAc in iso-hexane as eluent to
afford the subtitle compound as a white solid. Yield: 0.10g

MS: APCI(+ve) 457/459 [M+H"]

ii) N-(2-[(2,3-Difluorobenzyl)thio]-6-{(1S5)-1-[(2R)-1,4-dioxaspiro[4.5]dec-2-

yllethoxy }pyrimidin-4-yl)azetidine-1-sulfonamide

A mixture of azetidine- 1-sulfonamide (prepared according to patent WO 2004/011443,
0.131g), tris(dibenzylideneacetone)-dipalladium (0) (22mg), 2-dicyclohexylphosphino-

2’ 4°,6’-tri-isopropyl-1,1’-biphenyl (XPHOS) (11mg), cesium carbonate (0.117g) and 4-
chloro-2-[(2,3-difluorobenzyl)thio]-6-{(15)-1-[(2R)-1,4-dioxaspiro[4.5]dec-2-

yl]ethoxy }pyrimidine (the product of step i) (0.100g) in anhydrous dioxane (Sml) was heated
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Exanpl e 59
-[2-[(2,3-D fl uorobenzyl)thio]-6-(nethylthio)pyrimdin
WO 40081024823 phol | ne- 4-sul fonam de A m xture of 4PeDiGB2005/003257
hol i nesul f onam de (prepared according to patent WO
2004/ 011443, 0.399),
tris(di benzylideneacetone)-dipal |l adi um(0) (33ng),
2-di cycl ohexyl phosphi no-2' ;}0- 6" -
at re { IiBé:{]giglré)o %L: glg'béO"ggl O?ﬁn leg&ggsgg%tbgghql%)fbr fSerfc’lfnygllturated
aqueSlsT RS BRARAWME W aQ hafsd( e{ﬁﬁttﬂé’}etsﬁ‘l'tiﬁ% nﬁgtﬁier@x@lﬂa%d WithSEtOAc. The
product of exanple 57, step i) (O 38g) in dioxane
combiirke@miryanigextiastst weate atasticdoith faturatt8laquétive sodivanihboridasdried with

e B Tt

on sik@RiHed] 29 eaB7GniRNd SCEOALLR VREORH: Wb Ellest Al KRin& reverse
b aqueous sodium chloride, dried (MgSO4), filtered an
P as@gg

boraxadignt 7785 feeaspiguirilgdis 04 pmmegivpy aqegaiorts @ivstihe aubtitle
HP. e Ln ' onitrile / aqg. 0.1% anmoni um
Comggéfgiéy%bﬁﬁyéé& g?eg(?'\?‘g’“fghe title conpound as a white
MS: aeCidve) s @1+BQny. MS: APCI (+ve) 449 [ MtH+] -107- 1R
NVR (CDA 3) d 2.51 (3H, s), 3.30 (4H, t), 3.72 (4H,
t), 4.43 (2H, s), 6.73 (IH s), 7.00- 7.10 (2H, m,

Exaniplé627. 24 (IH, m Exanple 60
-1 2- 15&12 3-Di fl uorophenyl) nmet hyl ]t hi o] - 6-5[ (1
N‘[z‘,[Eﬁ”?) ,usf%hfmﬂm%ﬂ]thﬂé’Xﬁgfpghgwy}mdmA-yl -4
ethan@ Ohﬁgﬁye?éz'ﬁedi-'gﬂllﬁlﬁahﬁ&@r phol i nesul fonani de To a
sol ut 0

-[2-[[(2, 3-di fluorophenyl)methylJthio]-6-[(1/?)-1-[(4/
?2)-2, 2-di methyl -1, 3-

i di nyl ]-1-norpholinesul fo
(0. 17g) in DCM (5n)
exahydrate (0.25g). The

di oxol an- 4-yl ] et hoxy] - 4- pyri

nam de (the product of step i

was added iron (I11) chlori

reaction mxture was Gtigr F &Nroomten'p rature for
3h after which tipe flgthe irg/'Lf\glll chilori dg
hexahydrate (0.25g) Nas Hdd After a

saturated gqueows soli untbi carbonate (|

The | ayerS weBg separated and the aqueo
extracted vvi@hd)CM

The title compound was prepared from 4-ethanesulfonylpiperazine- 1-sulfonamide (the
product of step i) (0.31g) and 4-chloro-2-[[(2,3-difluorophenylymethyl]thio]-6-
methoxypyrimidine (the product of Example 35, step i) (0.25g) according to the procedure
outlined in Example 1, step iv). The crude material was purified by column chromatography
using EtOAc / isohexane (1:1) as eluent. Yield: 0.37g

MS: APCI (+ve) 524 [M+H"]

'H NMR: § (DMSO) 1.17 (t, 3H), 3.06 (q, 2H), 3.23 (d, 4H), 3.28 (d, 4H), 3.88 (s, 3H), 4.48
(s, 2H), 6.06 (s, 1H), 7.17 (m, 1H), 7.33 (m, 1H), 7.42 (t, 1H), 11.22 (bs, 1H).

The intermediate for this compound was prepared as follows:

i) 4-Ethanesulfonylpiperazine-1-sulfonamide
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(x3) and Et OAc (x3). The conbi ned organi c extracts

wer e washed with saturated agueous sodi um chl ori de,
waolrioe@d24s2s h sodi um sul fate, filtered and evaporat/es2005/003257

The residual solid was purified by reverse phase HPLC

(gradient 25-95% acetonitrile in 0.2% aqueous TFA) to

afford the title conpound as a white powder. Yield:

23ng NB APClI (+ve) 507 [ MtHHJl-1H NVR: d (400 MHz,

To a mtlmf 1- q%%s%lgqrgzll(ﬁae%éf% (1. (g'g')32 ons 4@%@)&&?&@1@% 'squamide

(0.51 é)q ui'}{étr@&otmh'd)as tﬁenzl%a{eé at 160°C 18r Dkh. - THe rERetiolwad 'ﬂilowzd %pcool
The internediate for this conpound

beforp bepg pent:eagatbd lih owmD. The residue was stirred in Et,O for 4h and the mlxtu.re

 f | thiol-6-[(1/2)-1-[(4/
fﬂtereggtoén%( ﬁfz praduct as ijlor es(9¥181 gﬁi?% 3 Ie?]hoxy[ (177) [(
'H NMR-SROMSOS 1 Y |, 313, m@my n@9s Yk fanasider, 498;6.49 (s, 2H).

m xture of nof hol i ne-4-sulfonanide (prepared
according to patent WO 2004/01 1443, 0.239q),
tri%édibenzylideneacetone)-dipalIadiun1(0) (33m),
ycl ohexyl phosphi no-

N-[2-¥[(2 - Diffuotéphen§Diie@N]thio] 6-mEhBREFWHmMIdNRI4GH)-3(cképiperazine-1-
cesi um car bonat e (0.176g) and 4-

sulfopmmigteo- 2- [ (2, 3-di f| uor obenzyl )thio]-6- {(IR)-
| -[(4/?)-2,2-dimethyl - 1, 3-di oxol an-4- yljethoxy
Jpyrimdine (the product of exanple 45 step v) (O.
15Qg) in anhydrous di oxane (&m ) was heated at refl ux
in a mcrowave at 1000C, 380W open vessel with
cooling for 20 mn. Saturatled agueous amoni um
chl ori de was added_and t ulting mgture extracted
with Et OAc. The coﬁbhﬁbdlorg c extracys were washed
wi th saturated ague 2 :
sodi um sul f fiNt erigd aﬁH evéboratf he residue
was purified b ~;$Dunn chr omat ogr aphyll on_sli | i ca usi ng
a 1:19 to 2:3 ire of EtOAc and ir-héXane as el uent
to give the subtitle conpound as a yell ow gum Yield:

The totle co%mp%unl\@was ggpgre}i%gon? § xE)%@almg-)iMOﬁargfhe (the product of step 1)

(0.22g) and 4-chloro-2-[[(2,3-difluorophenyl)methyl]thio]-6-methoxypyrimidine (the product

of Example 35, step i) (0.25g) according to the procedure outlined in Example 1, step iv).
The crude material was purified By column chromatography using EtOAc / isohexane (1:1) as
eluent to give a white solid. This solid was dissolved in EtOAc and Et,O and extracted with
IN sodium hydroxide. The basic solution was washed with Et,O, acidified with dilute
hydrochloric acid and extracted with EtOAc. The organic solution was washed with H,O,
dried MgSQy) and the solvent evaporated in vacuo to give the product as a yellow foam.
Yield: 40mg

MS: APCI (+ve) 446 [M+H"]

"H NMR: 8 (DMSO) 3.19 (s, 2H), 3.43 (t, 2H), 3.80 (s, 2H), 3.88 (s, 3H), 4.48 (s, 2H), 6.03
(s, 1H), 7.17 (g, 1H), 7.34 (m, 1H), 7.41 (m, 1H), 8.07 (s, 1H), 11.29 (s, 1H).

The intermediate for this compound was prepared as follows:

i) 3-Oxopiperazine-1-sulfonamide



yV-[2-[[(2,3-D fluorophenyl)nmethyl]thio]-6-{[(15,2
) -2, 3-di hydroxy- I - et hyl propyl ] oxy}- 4-pyrim dinyl]
wo 2e0apetsesli nesul f onam de To a sol ution of PCT/GB2005/003257

-(2-[(2, 3-difluorobenzyl)thio]-6-{(15)-1-[(2/?)-1, 4-di

oxaspi ro[ 4. 5] dec- 2-

yl ] et hoxy}pyri m di n-4-yl)azetidi ne-I-sul fonam de (the

product of step ) (43ng) ia1RCM (4m) was added iron

(11) chloride hexahydrate (73ng). The reactiq
The spbtitle Fosnpeasd stas pPreparedaceaing (@ sdragedpes q@fﬂ@éﬁn Erergple 62 step

oSk bR g Aty gt [N e

'H NMIRISADM$©) B.ay €, SHYS 25 §,LQHY, a50ds, 28D, 7.02 (90HeA@4 (s, 1H).
material extracted with further DCM The conbi ned
organi c extracts were washed w th saturated aqueous

5 Exa ikym chloride, dried with sodiumsulfate, filtered
vaporated. TFA (Im) and DCM (4m ) were added to

N-[24[M2,3F1hﬂudn@l&nyll)mhﬂ1yﬂ]ehm]-iﬁanetlllbxypyrannhh-r#ydu-1dt- room

era efor 2d e mxture was partitioned
d‘“"%@’c%ﬁ'ﬂ ‘U 'él‘gﬂmd&ﬁgous sodi um bi carbonate and DCM
then neutralised with 2M aqueous hydrochloric acid,
the | ayers-109- separated @nd the aqueous materi al
extracted with further DCM The DCM extracts were
al lowed to slowy evapor d the resr_ultlng solid
washed with ni ni me® . g0l d DCME&]o afford the title
conpound as a \Nhl teSpo r. el d
477 [ MtH+] 1 ~NI (800 Mz, CBd 3)
2.27 (quintet, 2H) 359 - 3.65 (m .
(m 2H), 4. @@= 4H), 4.37 (s, 2H), 5Z3 (quintet,
IH), 6.31 (s, H), 6.99 - 7.11 (m 2H), 7.19 - 7.23
(m IH. The internediates for this conmpound were

The RISRARDANE N ab gfelgﬁr\é@ ‘from 1,1- dloxothlomo holine-4- sulfonalmde (0.31g,
4- ChI or o- 2- [

or obenzy thlo_6g{1|3_l_

10 McManhs, 4.Mi @XléSIpMed[ @hgx]l d9$5»8 7§6 TéeradyA-ghetord-Hi(hé-di{luorophenyl)
meth(ﬁ@o]rézfn(zglf);yp)fmﬂldme cgg(hg Fr)cl)c%ué:t ﬂf %Taarg) 35 st(jp 1? F]O.25(ﬁ) according to
the pfd%@tﬁ@ roadma@ GOE&Hnge 1 Ostep W).9Théhwbe nk@9h)] wadpurisa-ty&olumn

O 183 -2:1 mxture of diastereoners) in dry THF
ahgsmg EtOAc / isohexane (1:1) as eluent. Yield:” 0.48g
MS: APCI (+ve) 481 [M+H"]
15 'H NMR: 8 (DMSO) 3.24 (bt, 4H), 3.71 (bm, 4H), 3.89 (s, 3H), 4.49 (s, 2H), 6.01 (s, 1H),

7.17 (m, 1H), 7.34 (m, 1H), 7.40 (t, 1H).

. _RAPCI (+ve)

Example 65
4-0-{6-[(Azetidin-1-ylsulfonyl)amino]-2-[(2,3-difluorobenzyl) thio]pyrimidin-4-yl}-2,5-
20 dideoxy-D-threo-pentitol
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cooled to 00C and to it was added (in portions) sodium
hydri de (46ng as 60% di spersion in mneral oil)

wo edobowmsd3 i N portions by PCT/GB2005/003257
4, 6-di chl oro-2-(2, 3-di fl uoro-benzyl sul fanyl)-pyrimdin
e (product of exanple 1 step ii, 0.252 g). The

reaction mxture was stirred at roomtenperature for

24h then quenched with satungted aqueous ammni um

chl oride 3()6\(:%{) and diluted with The | ayers were
To a spdwignafdg (W@d@qbékﬁugoqy&))aevn@%E(aér@SuWPWZf/DFWer

=1 d
i ) R g A o By R S A FRAC i phoduct
from sueb vid) @, Mé@Ht (6 rrd)dw anatided dFar @ trd)ddrbpwise.dlie reagt@nlromtue was
s b R T S 991 BB APl e
res1d1§:| ﬂé&fgéoﬁréa ﬁfE‘teA@ (ﬁm&%ek&é FddBcia@ wPoKRg dﬁ@ctﬁr b kica and
[1d. Yiel Cl (+ve) 457/459 [MtH+] u)

Purlfyl(lﬁ by GQLuﬁmmhaumtogxeplzyydn) sili¢pgel 50Y4ELOAC/SOP Bo-hexane to give the

title Cz?FjPSP’PfgI oxa 4?‘%{9'?‘2)13§eti di ne-1-sul fonai nde A

MS: p(p@l(wee4g§ [MZ.H.‘]I di ne-1 -sul fonam de (prepared
accor di ng@ gat ent WO 2004/ 01 1443, 13l %{
"H NMR: S{@MSAY 25 defean $bnby 3di 39, aamwzm D hB8-3.96 (m, 3H),

4.02 é_‘?’iﬂé}‘{] ‘?‘?(%/r@v%% 3?30 2Q . R8RS (S (3BT (10 (R 1D 7:21-7:25

m, 1€@Si um car bonate (0.117g) and 4-
chloro-2-[(2, 3-di fluorobenzyl)thio]-6-{(15)-1-[(2/7?)-1
,4-dioxas riro[4.5]dec-2- yl]ethoxy}pyrimdine (the

The ﬂ{egﬂﬁcﬁgtte? g)ril&lg Qorln%)o&ngi &8%} bRq3RRyaus dioxane (5m)

reflux i i a mcrowave at 1000C,
300W open vessel vvlth cool ing for 15m n. Saturated

ous_a [ um i de was added and the resulting
i) (mﬁq&f Bé‘f(miﬁﬁﬁ?%&' PP A 1y ned or gani ¢
Toa @3‘15{1&1?615(2)&? b ﬁﬁﬁ&?%p\éh&tl a&@'{ Yah MR hva§ @dded TBDPSCI

[ ori de, dr| sodlums fate iltered and
(33. Ogyapbmadadle (Theag) ddiedenstiomsvap thenfstized byersighuatRT. The reaction

was S QTRABERA Y8RP o ENR okt Qi s s
washBd 338 16%&1&95&&(2@%11)2 széf(%@ﬁl@taﬂ@ fihlly ememzcoﬂ;% The organics

anmoni um acet at e give the subtitle conpound as a
were dnopllpetsd, dgigeh( ,S@)jbefq@@mg reduced in vacuo. The residue was dissolved

in MeOH (200ml), cooled in an ice bath and potassium carbonate (6.9g) in H,O was added.
After stirring at room temperaturefor 6h the solvent was removed in vacuo and the residue
diluted with H,O (100ml). The pH was then adjusted to pH 4 with 10% citric acid, and the
aqueous extracted three times with EtOAc (3 x 200ml). The organics were collected dried
MgSOQy, before reducing in vacuo to give the subtitle compound as a colourless oil. Yield: 7.5g
MS: APCI(-ve) 327, [M+H]

ii) Ethyl (4R)-4-{[tert-butyl(diphenyl)silylJoxy}-3-oxopentanoate

To a solution of (2R)-2-{[tert-Butyl(diphenyl)silyl]Joxy }propanoic acid (the product from step
i, 7.85g) in THF (300ml) was added CDI (4.26g) and the reaction was stirred at room
temperaturefor approximately 15 mins. In a separate flask (71.7ml) of a IM heptane solution
was added to a solution of ethyl hydrogen malonate (9.47g) in THF (300ml) at 0°C. This
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M5 APCl (+ve) 557 [ MrH+] Exanpl e 62
N-[2-[[(2,3-Di fl uorophenyl ) net hyl ] thi o] - 6- net hoxypyrim
WO dooaZ4sys | - 4- et hanesul f onyl pi perazi ne- 1-sul PONaBR@S/003257
The title conpound was prepared from
4- et hanesul f onyl pi perazi ne-1 -sul fonam de (the product
of step i) (0.3lg) and
4-chloro-2-[[(2, 3-di fl uoropanyl ) met hyl ] t hi o] - 6-
met hoxypyrimdine (th roduct of Exanple 35, step i)
solutipp Y3 G RAE BN 13 RE. TRASHRIETOR TR 3 Eispiciered ©

the ﬂg%( Wil céﬂ@mﬁcg ng gﬁ%ﬁggﬁt ﬁ%f%ﬁ(ﬂhﬁ\@@a%tlgﬁ' ag tQ%dQ&I tlﬁg'ﬂext 2d.

chr onat ogr ap exane as el uent
WhenYthe lrehictiOn &4g cdfiBple®RCival dwenyhesidly tthk&ﬂi]loﬂbf N‘(Zlﬁill a5 sat. aq NH,CI

solutég%&ctélz t wgﬁ_ﬁhen &xt&écct‘f(dswﬁg ﬁ}ﬁ) éxaé&{ﬂ% 4'Fl'%el_ﬁ‘)ombmed
orgaanl_sl)]\Jeré tied {'IOIgS@4)3§1té1€Jl aﬁcweduged“tg yidld a kldhy oil Whibh wdSpurified by

he internmediate for this conpound was prepared
colurmsclfromlatﬁv@saphv })MLIEta gel B B1QA196%iigmehexane. This gave the subtitle
a sol ution of

Compfmé ﬁ Eh%osl ?ec??]yﬁ %‘5& %@one (1.Qg) in dioxane (10m)
'H NNEE Siae ;wbﬁgﬂ% o), (101 151.99 (m,Té6¥e), BSAQE, ZHY, Was (§,18D), 4.23-4.31

heat ed at 1000 24h. The reaction was allowed to
(m, 1Dl 3béd3n(m, EHD,n7g57c%|66ém i ed in vacuo. The residue

was stirred in Et20 for 4h and the m xture filtered to

give the product as a white solid. Yield: 1.3g. 1 NW

jii) 413) (tMtymdﬂ)heﬁyl,)s@mz 5AidboxyD-ghkbro- laen@i@ol( q, 2H),

To a Nﬂfltzﬂl[ ?f(thg?(ém Hd&e&pb%ﬂwlyhﬁéw;&llow bP-BOREAARAARE RFPduct
from cs:%h‘g%glngé)] m%’[—ﬁ:)'( Q@gn@g@ rzﬂﬁeél §M ﬁi@@-ﬁrﬂl ‘%‘HFT(hQnﬁj ’f’llleereactlon was

was pr
then Sireedogpirguen azmperaturefor f8in atuded drhominodehddridef (260mp was added to

(0..22g) and .. . . .
the repctid) B30I tp apench any Forepip B RS TRECFIPR ST Y AR gracted
usmgyE’thAc"g?ﬁQQ(ﬂﬁnl §.11R &%Mer@ﬁec@él@@'aﬁ‘d &5ed @H@%J))before reducmg in
according To the procedure outlined in qg
vacud., Thetregiduenyas purified by column chromatography on silica gel 30% EtOAc/70%
iso-hexaneto yield the subtitle compound as a clear oil. Yield: 540mg
'H NMR: 8 (CDCI3) 1.00-1.03 (m, 3H), 1.07 (s, 9H), 1.61-1.68 (m, 2H), 3.63-3.84 (m, 4H),

7.36-7.47 (m, 6H), 7.65-7.70 (m, 4H)

iv) 4-O-[tert-Butyl(diphenyl)silyl]-2,5-dideoxy-1,3-O-(4-methoxybenzylidene)-D-glycero-
pentitol

To a solution of 4-O-[tert-butyl(diphenyl)silyl]-2,5-dideoxy-D-glycero-pentitol (the product
from step iii) (0.60g) and 1-(dimethoxymethyl)-4-methoxybenzene (0.30g) in DCM (60ml)
was added tosic acid (60mg). The reaction was the stirred at room temperaturefor 3h before
addition of more 1-(dimethoxymethyl)-4-methoxybenzene (0.61g) and a further 2h stirring at
RT. The reaction was worked up by reducing directly onto silica and purifying by flash
column chromatography on silica gel 10% EtOAc/90% iso-hexane. This yielded the subtitle
compound as a clear colourless oil. Yield: 0.45g

MS: APCI(+ve) 477, [M+H"]
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The crude material was purified by col um
chromat ography using Et OAc / ishtxaae ( 1:1) as el uent
W0 000giog482a wWhite solid. This solid was di ssol VRAT/GB2005/003257
Et OAc and Et 20 and extracted with I N sodi um hydroxi de.
The basic solution was washed with Et20 acidified
with dilute hydrochloric acid and extracted with
Et OAc. The organic sol uti onnigas washed with H2O, dri ed

Iél\gso% and the solvent evaporated in vacuo to give
V) ARRE (4N ethoxyphgnyl-l)Jodioxanrdryllethanel 40ny Ms: APCI

Toa %Tﬁ’t%%ﬁg[[%ﬁghty@'@%é)s §1(]‘?'\§92§L§X>;LZ 3( o %@tho}zébé&yhdene)

D- gly@er@'c’peﬁa&tol (nﬁa: pro@iudiZidr stephy, 0.40g34n THF watsl)aadaﬁ TRAF®.76ml). The
reactlpg?v@s @W@H}st %g)%tira% é}ﬁgrg é‘?(iﬁ%f’é‘!‘ﬁfi'%ﬂﬁ? ok%gl JTFt featiion hixure Has then
reduced %%hgﬁﬁdﬁ‘éh&?aﬂd' a}ﬁﬂgfe 'Ebﬁl?fmlélgomﬂag Hpbh kiliBa gel 25%

wWas prepar

conpou ordlng to thé procedure
EtOAo(MVe ivethekaneEXhisyghee B2 ssbtife domposidigs 2cloxoilpeleaydihelield:
019(0 59) and sulfam de (0.45g) to give a beige solid.
*78yield: 0.83g. 1H NWR d (DVBO 3.14 (t, 2H), 3.25 (t,

MS: %Z@I(+3e)5ﬁs9([§/[+l-¥"]{) 7.02 (s, 2H), 8.04 (s, IH). Exanple
N-[2 [[(2,3-Di fl uorophenyl)nethyl]thio]-6-nmethoxypyrim

vi) 20| gfu&f‘ 1. hz?%@@%@%@@%@ﬂﬁ%@@mﬁﬁm-f19cfl&iﬁegfy-5,'3‘-30-(4-
methbxﬂ'be(iilzyll&lﬁrh) -Drkredrplntivel 4- sul f onani de (0.3 Ig,

ol oty e L
i mdine (the product of

meth@ﬂ%ziﬁ%a 'g%?%ﬁag(gg) according to the procedure

To a snlndlomﬁc(OJ lﬁgﬁﬁda’r}{il-[é -(8- Mstlhepyphel)lyl) -Tiedioxard4 yhethandland 4,6-

D520 b O AR R AR A AL 250

anhy(ﬁ%ﬁs f['MF"de)mE Ht NV t&nﬁ@ﬁﬁ@wﬁ aaded( ¢0% sd'd“um I@dﬁde (38Mg). After
H, 3.89 (s, 3H), 4.49 (s, 2H), 6.01
stlmng for 18h the reaction mixture was partltloned between 20 (50ml) solution and EtOAc

(150ml). The organics were separated and the aqueous layer was re-extracted with EtOAc
(2x150ml) The organics collected, dried (MgSQOs) and solvents removed in vacuo to give the
subtitle compound as a colourless oil. The residue was then purified by column
chromatography on silica gel 10%EtOAc/90% iso-hex aneto separate the two

diastereoisomers

2-0-{6-Chloro-2-[(2,3-difluorobenzyl)thio]pyrimidin-4-yl}-1,4-dideoxy-3,5-0-(4-
methoxybenzylidene)-D-threo-pentitol

'H NMR: & (CDCI13) 1.36 (d, 3H), 1.52-1.59 (m, 1H), 1.83-1.96 (m, 1H), 3.80 (s, 3H), 3.90-
3.98 (m, 1H), 4.26-4.30 (m, 1H), 4.40 (s, 2H), 5.28-5.33 (m, 1H), 5.47 (s, 1H), 6.43 (s, 1H),
6.88 (d, 2H), 6.96-7.10 (m, 2H), 7.24-7.29 (m, 1H), 7.37 (d, 2H). Yield: 0.15g.

4-0-{6-Chloro-2-[(2,3-difluorobenzyl)thio]pyrimidin-4-yl}-2,5-dideoxy-1,3-0-(4-
methoxybenzylidene)-D-erythro-pentitol



10

15

20

25

7.17 (m IH), 7.34 (m IH, 7.40 (t, IH. Exanple 65

4-0O-{6-[ (Azetidin-1-ylsul fonyl)am no]-2-[(2,3-difluoro
woeowspbdsehi o] pyrimdiii-4-yl}-2,5- dideoxy-D PCT/GB2005/003257

7treo-pentitol-113- To a sol ution of

4-0O-{6-[(azetidin-I-ylsul fonyl)am no]-2-[(2,3-difluoro

benzyl ) t hi o]

pyrimdin-4-yl}-2,5-di deoxyllb,s O (4-net hoxybenzyl | den

. NN%OIE}I /| reo-pentitol product fromste

H ) haz (haHed!l: A5€I(ma)1HéLrlo§ﬁm1§§(ﬁhr )r3e (tsi%‘ﬁ) 3.91-
hypl

o1 Gt 250 e 280 SRl e mlBa s

6.86 (de OHP 196,209 (10, BTOAXR 5280, 11EY, 0r3d (de2idiciYid:i 012¢gcuo

directly onto silica and purifying by colum
chromat ography on silica gel 50%t OQAc/ 50% j i o- hexane

vii) 2%{%{’&@@&‘1%&@8% 2 ?ﬂ\gﬁﬁh@%{%ﬁ/&g’ C§hlo\ﬁ%§luﬂld1§24 vl)-
1,4-di{deoxpa)5-0Ud-ifiethoRfhemaylidkire)-Dethp&o-pentitaH) , 3. 88- 3. 96
A n'u')gtm‘e qsf:gzetlémg%l % onglagde (23135)_ gﬁsigib%gr%yliéaehceg' llyic_ligé ium (0) (50

mg), Q%@'}‘)clo_ﬁgﬁylbﬁﬂs‘éhﬂﬁﬁﬂ at Gstrf BbploBy 51, 08RALKA (XBPHES) (50mg), cesium

prepar ed “as

carbOQJZt/e’(Qalﬂg){ Ziﬂdﬂ-Oaﬁ W(Qrc}r K@ﬁydlﬂ%ll@ﬁqwlbgl}lfﬂpwp@mﬂ il

dideof s Dl e lent ity TN B AE R AU L R 65ep vi

the diadered@bmer Whichehatd BRHWOI 45 @em dsdxan¢ ldndV)era3ilghted at reflux in a
RT. The reaction was partitioned between Et OAc (200m )
micrograye a0 80Q 6o 80RY , opeReresiel Hith coglingsiog 3Py Hiedgackiyg mixtire was

o e
orgariey \bﬁetsqoia;rateld ugtithe p&Ou} ldyed waierebfentnaqw adnlndi!ﬁ)Ach x150 ml). The
Th di ssol ved OH (200 Y 1
orgaeieRerh i MESEul Tl BOTERe i Ao RAE b Ul
compond2$: Yak vaslRd yidM-tasgsti rring at room
tenperaturefor 6h the sol vent was renoved in vacuo and

MS: AREI(Has) 6ifeM+H"]

Example 66
4-0-{6-[(Azetidin-1-ylsulfonyl)amino]-2-[(2,3-difluorobenzyl)thiolpyrimidin-4-yl}-2,5-
dideoxy-D-erythro-pentitol

OH
O

O

C/o\\ /,(;I )\ /\@/

To a solution of 4-O-{6-[(azetidin-1-ylsulfonyl)amino]-2-[(2,3-difluorobenzyl)thio]
pyrimidin-4-yl}-2,5-dideoxy-1,3-O-(4-methoxybenzylidene)-D-erythro-pentitol (the product
from step i) in MeOH (9ml) was added TFA (1ml) dropwise. The reaction mixture was stirred

at room temperaturefor 18h. The reaction mixture was reduced in vacuo and the residue
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diluted with H20O (100m ). The pH was then adjusted to
pH 4 with 10%citric acid, and the aqueous extracted
WO booe®24se3res with Et OAc (3 x 200m ). The or ganPCEHGRR008/003257

coll ected dried MgSO4 before reducing in vacuo to give
the subtitle conpound as a colourless oil. Yield: 7.5g
M5: APCI (-ve) 327, [MtH ] U) Ethyl (4
)-4-{[telt-butyl (di phenyl )sli]r7yl ] oxy} - 3- oxopent anoat e
To a solution of (2i7?)-2-

redissolvgdtiyy E{QAp hml) pgfpreyne]iese% Wr‘é’ﬁ% directlyongp gitigreang Rygifype by

col\mE:f &g%&:%t%gragh%r é §§gl 5{)%15?6'&/(58%0&%%&% t@?ﬂf@ Sneidle compound as a
47260 n e reaction was stirre

wlntetseH@eYﬁIdJllEhcg approximately 15 mins. In a separate

of a I M heptane solution was added to a
MS: éBq:Ht*V@rftggf[N\[a"t}ﬁ)}I hydr ogen nal onate (9.47g) in THF

'H NW%TPM%_) %&d Hi{/)fl.?}é”i d77§(g+ 2@@8@%'9@\/{@{? 248, 3.99-

u ’n Was

4.07 (oh, 51D €67 €9 2H), 5. h& 5SA4aak 11 32 (sohH)a|6r9@d7 o émnﬁ@h @20h24 (m,
salt and the reaction was nonitored for the next 2d.

IH) when the reaction was conplete it was quenched by the

addi tion of 250m of sat. ag NH O solution. The

reaction m xture was then extracted with Et20

The if@rAGHate Yor thiseouprideds prepared esfollews: dri ed (MySH4),
filtered and reduced to yield a clear oil which was
purified by colum chromatography on silica gel

i) 4- de‘{ﬁ@%ﬁaﬁl/uylsmmﬁqunﬂm[& galRudrobemzyDithiolpyrimidin-4-yl}-2,5-

ound as colourless oil. Yield; 2.0y 1R NV\R d
dlde 14-919tl(qwbgnyyhdsn@1Dfmbrocmntm, 3.31 (s, 2H),

A nn§tuge7oéfa‘%g%&'{£@-1-s§}_f§§éxéin§%o 143), aivehzsifdehe R2tdnd)difhdium (0) (50

mg), 4= (ﬂc}[cgjl%%}gﬁgﬁ%g%ﬁt?lgﬁ J03-k1)- mpﬁdp]}’l-215b¢hdﬁ5d>(¥1’ BQf)j(E@mg)pcesium
carbrBin RRel POt I Chipry st > Sibuobhert bl rinpiin-4-v1)-2.5-

dide OH_BJ-E}F&J &Qmognﬁ_ %lhaené)%D%thV@ Mol((&@%duc\f‘@ﬁe@ﬁﬁﬂ@ﬁ step vi

he Teaclion was then stirred
the daterepisontee Wﬂnmh&lhuc@ﬁewpnd)&ﬁ 208ninudietand (Himlpnwambeated at reflux in a

chl ori was added.t o ction.m xt
micr et 0P PO PGB TR BEaDTBl ey ei o faifure was
partifid}Rl beiH e Gl SAmMSHiNEh FHIGHIE soBXidRQSINIL) aldBtOAQAIH0RSE). The

were recovered and dried (MySO4) before reducing in
organics were separated and the aqueous layer was re-extracted with EtOAc (2 x150 ml). The
organics collected, dried (MgSOs) and solvents removed in vacuo to give the subtitle
compound as a yellow solid. Yield: 0.50g.

MS: APCI(+ve) 609.9 [M+H"]
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vacuo. The residue was purified by colum
chromat ography on silica gel 30% Et OAc/ 70% / s- hexanet o
W@ 2@b@248k® subtitl e conpound as a clear oil. YP€l/dB2005/003257
540ng 1H NMR: 5 (CDCB) 1.00-1.03 (m 3H), 1.07 (s,
9H), 1.61-1.68 (m 2H), 3.63-3.84 (m 4H), 7.36-7.47
(m 6H), 7.65-7.70 (m 4H) iv)
4- O [ <eft-Butyl (di phenyl ) siiigl] - 2, 5- di deoxy-1,3-0O (4-m
et hoxybenzyl i dene) - D-g(yceropentitol To a solution of

E
. N # l J H D, - 1t
e e
pyrinhidirilbinietkylAi penalzinedt-sefdmamidenzene (0. 30g) in DCM
(60mM ) was added tosic acid (60ng). The reaction was
the stirred at roomtenperaturefor 3h before addition
of nore |- (di met hoxynet hyl) -4_xet hodybenzene (0. 61 g)
and a further 2h stirring af) RT.~The reaction was
wor ked up by reducing direct]ly onto silica and
purifying by flash _col ym tographg on silica ge
10@6Etcmc/9096/.r-ﬁkxaﬁb.|This yi el ded the subtitle
conpound as a P b Fasg Ve
APCI (+ve) 477, [ MFPH] - 315- V
)-1-[2-(4- Met QXY enyl)-l 3- dloxan 4
sol ution of “4-OY t

Toa %‘5‘1“.“}&% ph %{W&bﬁigf)}/odgﬂ%ﬂ)ﬁlgp E‘iﬁfﬁéﬁ 8 thﬁ é”( Q?)éﬁf%ﬁ?]

pyrinti¥fin-2y3 @ netty1piplraxins 1 addeshnliBALh¢ Brodaot ﬁommp ii) (100 mg) in
reaction was then allowed to stir at room

DCM; @riple s aidsdoFFA §3mD) drepvisea dbe ssrcH s thepglowerbip stir at room
SIS SLMER BRI A BB
the résultiag lﬂﬁxdiiee)vas'lﬂmlrlﬁe@ by erephmtise HIPLA to yoadpimunttt cenpmund as a white

cl ear colourless oil. Yield: 0.199 Ms: APC (+ve) 239
solid., [Xﬁﬂ‘h g ( )

MS: KF@[(]{&@C{FW ol (2 3-di fl uorobenzyl)thio] pyrim din-4-

xy-3,5-0O (4- met hoxybenzylidene)-D-f
1HNI\/H%|ciie(ﬂi3!M1§@b 1.27 (d 3H) 231 (s, 3H), 2.50 (t, 4H), 3.36 (t, 4H) 3.67-3.77 (mm, 2H),

4 31@}[45(1)({91%% ﬁé@;éq(ﬁgi%} (64% HO[RP5%0%.10 8Ly 718 A3 et 1

hanol To a

The intermediates for this compound were prepared as follows:

i) 4-Methylpiperazine-1-sulfonamide

To a solution of 1-Methylpiperazine (1.58 g) in dioxane was added sulfamide (4.0 g) and the
reaction mixture was then heated at reflux in dioxane for 18h. The reaction mixture was then
reduced in vacuo and the residue partitioned between EtOAc (100 ml) and H,O (100 mi). The
organics were separated and the aqueous layer was re-extracted with EtOAc (2 x100 ml).
Organics were combined, dried (MgSOs) and reduced in vacuo to give the subtitle compound
as a white solid. Yield: 640 mg

'H NMR: § (DMSO) 2.18 (s, 3H), 2.37 (t, 4H), 2.94 (t, 4H), 6.74 (s, 2H)

i) N-{2-[(2,3-Difluorobenzyl)thio]-6-[(1R)-1-methyl-2-(trityloxy)ethoxy]pyrimidin-4-yl}-

4-methylpiperazine-1-sulfonamide
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nmet hoxybenzyl i dene)-D-eryi ro-pentitol To a solution
of (0.189)

w@ baobp24823 2- (4- Met hoxyphenyl ) -1, 3- di oxan- 4-yl | et haBi05/003257
and 4, 6-
Di chloro-2-[ (2, 3-di fl uorobenzyl)thio] pyrimdine (the
product of exanple 1 step (ii), 0.25g) in anhydrous
THF (10m ) at room tenperatyggewas added 60% sodi um

hydrlde (38ng). After stirring for 18h the reaction
A mixsise ofrdeMgghy mBerazine-driaorapide Bhe prduptioem fteg ) Qr448h

e 0B O BN DR e b

isopra'ﬂi}& 101 gaptiengl CAHES) GOmglceidm(dutiHEate (G156 g$aild/émhsboro 2-1(2,3-

ved I n vacuo to |ve e itle nd .as
iftugs sy Dy Do -G ha R IPe e AP p P D P DA< gsbyrinidine. (the
0
prod FEBH PRl YR ARED S?ggq? SREhC AT, i bl RAR ina
micrwae 261N CoBAPW, t[);(ez Bssgl ithgpolignfoy 1t Wh@]qaquwwwe auas

oGt e SN A B e v
punf{(emby |r€0erseiplﬁ& HPE@ usig a| ﬁA (B2BYMEON Sdtem & Pi0e thd. sABtitle

<§-|)m H, 4.40 (s, 2H), 5.28-5.33
comr(onpdpwyelbmm(dsqul 02%.43 (s, IH), 6.88 (d, 2H),

H N@pg%dbﬂﬁi)sgh &l 2. 204! 365 X482 Wik, 413 5.4 38 am), 4.20-

4.42 (Jm,}QHﬁsqlzlps@@& ][I-f)26 36 ds, 1) 06.9p.9108)(In, RH),0]. 187 13mi(Gh MOH), 7.37-
5-di deoxy- |, (4- nmet hoxybenzylidene)-D eryf/
741(%@'&1t|tol 116- 1H NI\/R d (CDC13) 1.32 (d, 3H),
1.52-1.59 (m IH), 1.86-1.98 (m IH, 3.79 (s, 3H),
3.91- 4.01 (m IH), 4.26-4.31 (m IH, 4.40 (s, 2H),
ExarhpB%85. 41 (m IH), 5.46 (s, IH), 6.43 (s, IH), 6.86

96- 7. 09
N-[Z%HZ,SZPDHUOWEIp@yI)gleﬂ&chm]T%[(ZR) ghydroxy-{nmetl'l_?lethoxy:'s] 4-
pyri il? {;ﬁﬁ?& ﬂerrgulydn%mlﬁgnyl )yamino]-2-[(2,3-difluoro
enz r|n||d|n 4-yl}-
, 4- di deoxy- 3, 5- 0- (4- et hoxybenzyl i dene) - D-f
r> pentitol A mxture of Azetidi negl sul fonam de
(73ng), tris(dibenzylidenea di pal I adi um (0) (50
ng) ,
2- dlcyclohexylphosijno 2'¢ASK -tri-/ FOpropyl -1, r-bip
henyl = ( XPHOS) ) CES] /l\
S F
N S
HN ;
To a solution of N-[2-[[(2,3-Difluorophenyl)methyl]thio]-6-[(1R)-1-methyl-2-
(trityloxy)ethoxy]-4-pyrimidinyl]- sulfamoyl-1,4-diazepane-1-carboxylic acid ters-butyl ester
(the product of step ii, 100 mg) in DCM (3 ml) was added TFA (3ml) dropwise. The reaction

was then allowed to stir at room temperaturefor the following 3h until complete. The reaction
was then reduced in vacuo and the resulting residue was purified by preparative HPLC to
yield the title compound as a white solid. Yield: 62 mg
MS: APCI(+ve) 490 [M+H"]
'H NMR: § (DMSO) 1.13 (d, 3H), 1.90-1.97 (m, 2H), 3.34-3.55 (m, 10H), 4.36-4.42 (m, 2H),
5.02-5.08 (m, 1H), 5.77 (s, 1H) ), 7.11-7.18 (n, 1H), 7.29-7.36 (m, 1H), 7.37-7.44 (m, 1H)
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carbonate (0.14g) and
2-0{6-chloro-2-[(2,3-di fl uorobenzyl)thi o] pyrim din-4-

W@ 2306/024823 di deoxy- 3, 5- 0- (4- net hoxybenzyr i dene) PCOF/GB2005/003257
t/ire-pentitol (the product of exanple 65 step vi the
di ast ereoi somer which eluted first) (0. 145g) in
di oxane (10m.) was heated at reflux in a m crowave at
1000C, 300W open vessel wiip-cooling for 30m n. The

reaction mxture was partitioned between aq. anmoni um
The intarreadiates ©5this ¢ayppquedvere pisaaEd enfollo¥som ). The

organi cs were separated and the aqueous | ayer was
re-extracted with EtOAc (2 xI 50 m ). The organics

i) 4-Satthineel-td.didzdpatie-{ Mabboyyliendidritbutyd estemoved i n vacuo
Toa sﬂw{alvoe dtﬁﬁgi’e%?%if oo St B B gge (40mD) was
adde a.{rrﬁt}ei Arfli e a&’tll(ﬁﬁlnfxaﬁkf I\)\)a§ @Be'ﬂ%at%d lof 2018 % Gbof 18HOTRe

ofpyrim di n-4-yl} deoxy
reactlofDmiKtyatdwwas themtdduodd iﬁwaautsmdLﬂlﬁ mﬂnﬁ partitioned between EtOAc (100

D) o, R 000G ThS o osick 14 enmpisn ang ghetoppeyp lover was re-extracted
with EXSAST M 10040l Grganies Geftedmbited3died MES0)) axd ketesd indeouo to

e)-D-erv /iro- entltol (the product fromstep i) in
give llhé@]lbt(tbrﬁo avRiwhite Flﬂld( anl‘)‘ H20pwi se. The reaction

RS PSRl Tht R SoS Y A58 oo,

6.72 (s3Hylue- 117- redissolved in Et OAc (20m ) before
reducing in vacuo directly onto silica and purifying
by col um chromat ography on silica 50%&t OAc/ 50%

i B oS UIE 1 RSl b oo+

4-pyﬁm¥&n§'ﬂ sulﬂrl)mylll Zﬁhﬂzeiﬁn( MCaEIH)xyl]?_ aﬁﬂ t@q, bli’tlyll ester
3.83-3.94 (m 2

A rmgtu;[egof54 §g1fz{1myl1 l::a dlagepgge (1 quq&m: acig geryblitgl ?sﬁﬁr (%@rc‘)duct from
step i @@4@6 f a dlﬁ@mgﬁaenzﬁtdn@}(ﬁﬁd%@uﬁ{ @) (50 mE) 1 sdieRIARN Fhosphino-
2'.4°,6’- tn—zsopropyl—l 1’-biphenyl (XPHOS) (50mg), cesium carbonate (0.55 g) and 4-
chloro-2-[[(2,3-difluorophenyl)methyl]thio]-6-[(1R)-1-methyl-2-(triphenylmethoxy)ethoxy]-
pyrimidine (the product of example 13 step iii), 0.50g) in dioxane (20mL) was heated at
reflux in a microwave at IOOOC, 300W, open vessel with cooling for 3h. The reaction mixture
was then reduced in vacuo and the residue partitioned between EtOAc (100 ml) and H,O (100
ml). The organics were separated and the aqueous layer was re-extracted with EtOAc (2 x100
ml). Organics were combined, dried (MgSOs) and reduced in vacuo and the resulting residue
was purified by prep HPLC to give the subtitle compound as a clear colourless oil. Yield:
0.11g

'H NMR: (CDClL) & 1.27 (4, 3H), 1.43 (s, 9H), 1.88 (quintet, 2H), 3.09-3.16 (m, 1H), 3.24-
3.30 (m, 1H), 3.34-3.53 (im, 8H), 4.28-4.44 (m, 2H), 5.47-5.54 (m, 1H), 6.03-6.11 (m, 2H),
6.93-7.08 (m, 2H), 7.18-7.30 (m, 10H), 7.35-7.41 (m, 6H)
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i)
4-0O-{6-[ (Azetidin-1-ylsul fonyl)am no]-2-[(2,3-difluoro
wdewzspb4sehi o] pyri m din-4-yl}-2,5- PCT/GB2005/003257

di deoxy-1, 3-0- (4- et hoxybenzyl i dene) - D- er yf/

iro-pentitol A mxture of azetidine-1 -sulfonam de

(0.13g), tris(dibenzylideneacetone)di palladium (0) (50

ng) , -121-

2-di cycl ohexyl phosphino-2',4" ,6" -tri-/sopropyl-I,I|"-Dbi

phenyl (XPHOS) (50ng), cesium carbonate (0.23g) and
EMI_&%6 CMWoro-2-[(2, 3-di fl uoroberi zyl ) tl

N-[Z-ﬁ;](%é{p)gyﬂ*)g{pﬂﬁﬁ{'Wt@thmL6r{% : de%dsox6_l-methylethoxy]-4-

pyrinhidiny) ¢4t éthol-pipelein- Deulfénamhidexanpl e 65 step vi the
di ast er eoi soner which eluted second) (0.2Qg) in
di oxane (101.) was heated at réflux in a microwave at
1000C, 300W open vessel mnth/ng%uDg for 30m ns. The
reaction mixture was partiti@ned™between ag. ammoni um
chloride solution (50m) and| Et QAc (150m ). The
organi cs were separated a & aqueous gayer was
re-extracted with \ xI g n1) The| or gani cs
col | ected, dr| erued i n vacuo
to give the subtlt co ou as ‘a yel $ol i d.
Yleld 0. 5Cg PCl (+ve) 609.9 [ MtH 18- Exanpl e

-[2-[[(2 uor ophenyl )nmet hyl Jthi O -6 [ (I

) 2 hydr oxy I-nethylethoxy] 4- pyrimdinyl]
4- met hyl - pi per azi ne-1 -sul fonam de To a sol uti on of

To a scl@ridn( F, eBayd(2iR)-2eli(2peyBz Pif)itono ez @y thiol 62) [{4-etimplphpyeraz- £ r

| haxy]. ) .
DGR AR PR A SRR BP B R Erp AUt P B4R A0y THF
(10 n_lila,)l':%ygdde? DML P THE 003 ). The rddetybd C’vam&n\mﬁe@ﬂﬁ agh at RT.

dropwi se. The reaction was then allowed to
Saturgteid INFC1 { bhmd evsehent added tsr the meactien mixipiegvigph was pxtracted with

DCNfﬁW#(ZgE’)l tOrhe idsSdte I on ﬁ‘l@é &rgﬁgl\fgge%ign%rﬂgﬁuceﬁw 9ac%E|%E%the

reS| V\ﬁS puri parative

resulinﬁg iséﬂsﬁhél wtaEl urifiéd 18y ﬁl@ﬁ‘wﬂm@toagive’:lth%ﬂ% €ofPbiudl as¥i whick solid.
MS: APCI (+ve) 490 [ MrH+] 1U NVR 5 (DVSO) 1. 27
Yleld(é}Snm 2.31 (s, 3H), 2.50 (t, 4H), 3.36 (t, 4H),

MsS: APBISe) J04 (N1 -

'H NMR: (CDCI3) 8 1.15 (d, 3H), 1.24 (t, 3H), 3.13 (q, 2H), 2.50 (t, 4H), 3.36 (t, 4H), 3.67-
3.77 (m, 2H), 4.31-4.41 (m, 2H), 5.32-5.26 (m, 1H), 6.24 (s, 1H), 7.00-7.10 (m, 2H), 7.19-
7.24 (m, 1H)

The intermediate for this compound was prepared as follows:

i) Ethyl (2R)-2-[(2-[(2,3-difluorobenzyl)thio]-6-{[(4-ethylpiperazin-1-
yDsulfonyl]amino}pyrimidin-4-yl)oxy]propanoate

To a solution of 1-Ethylpiperazine (1 g) in dioxane (10 ml) was added sulfamide (0.746 g)
and the reaction mixture was then heated at reflux in dioxane for 72h. The reaction mixture
was purified by loading onto SCX and eluting with (200 ml) MeOH/NH3. The eluent was then
reduced in vacuo to yield 4-Ethylpiperazine-1-sulfonamide as a white solid. A mixture of 4-

ethylpiperazine- 1-sulfonamide (0.289g), tris(dibenzylideneacetone)dipalladium (0) (50 mg),
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4.31-4.41 (m 2H), 5.26-5.32 (m IH), 6.24 (s, IH,
7.00-7.10 (m 2H), 7.19-7.24 (m IH) The internedi ates

wo eoosthiss3 compound were prepared as foll ows: iPCT/GB2005/003257
4- Met hyl pi perazi ne-1|-sul fonam de To a sol ution of
1- Met hyl pi perazine (1.58 g) in dioxane was added
sulfam de (4.0 g) and the reaction m xture was then
heated at reflux in di oxang2por 18h. The reaction

m xture was then reduced in vacuo and the r ue
2 dicy oY BRI (8 T OO0 DA YR HBO, pesium

carbofilf (KHE) &5 AAGTeHERA RS aIGrobhin AR nLUET vas
pyrmﬁdmjbl']cnqx}i (2Rly-pepaidil) Sﬁn)etmmbtere({t}mqnioc_iu@t Uf%mampﬂflﬁ step &, 0.50g) in
diox ul%t 10,8 gn‘géﬁeg n? % mlacr\ggla%e?at?ﬁ)dci;g&k’gtl)ge} v%'s%l n%h

r @mﬁfl ’I(h 8 reaéfibn hlidture was then reducedI in vacuo and the residue was

(2, 3-D fluorobenzyl)thio]-6-]
panuyoned hevvhym EfOA¢ flmm Be@ a0 phr The eiganigs wega separated and the

aqueoils %’ >yﬂag feg%{tga% Eh ]%tl&ul{(? @r{g‘é‘g%gl 7 a(xeﬂAc 6;{]‘6 %Iﬁ?iﬁgd dried
(MgSﬂE@nd x)edﬁ&daﬁ @bzauottb igsedhdameivie lcdmp@@mtsmndwmaha adieldm0.720 g

MS: éP I(W‘%‘)Iil;%dw}bﬂosphl no-2',4',6' -tritrpropyl-
. 1" -bi phenyl (XPHOS) (50rrg) cesi um car bonate (0.55
g) and 4- chloro-2-[[(2, 3-

Exa@'léﬂ or ophenyl ymethyl]thio]-6-[( IR)-

AT A LN S s A

pynr@@@%ﬂl 4R3.ph5a gﬁﬁlp%faz‘ilféc _\JifbihrAigdi Cr owave at 1000C,

open ves wth cooling for I'h. The reaction

m xture was diluted with DCM filtered through arbocel
and the filtrate evaporated. The/fQ?{IGHle was purified
by reverse phase HPLC using a ™A (0.2%/ MCN system
to give the subtitle conmpound a yellow solid.

Yield: 0.22g. 1 NMR 5 CDQ 3 N7 (d, 3F|) 221(s,
3H), 2.33-2.47 (m “8.24-18 35l (m 4H)
(m 2H), 5.42-5.54 (m N NG.

(m 2H), 7.@;;4\(9/10%0 7.37- 7.41
N =

To a solution of ethyl(2R)-2-[(2-[(2,3-Difluorobenzyl)thio]-6- { [(4-pyridin-4-

ylpiperazine)sulfonyl]amino }pyrimidin-4-yl)oxy]propanoate (the product from step 1)
(0.72g) in THF (10 ml) was added 2M LiBH,4 in THF (1.3 ml). The reaction was then stirred
for 18h at RT. Saturated NH,4Cl (150 ml) was then added to the reaction mixture which was
extracted with DCM (3x150 ml). Organics were combined, dried (MgSO4) and reduced in
vacuo and the resulting residue was purified by prep HPLC to give the title compound as a
white solid. Yield: 10 mg

MS: APCI(+ve) 553 [M+H"]

'"H NMR: (DMSO) 8 1.16 (d, 3H), 3.37-3.41 (m, 4H), 3.46-3.51 (m, 2H), 3.75-3.79 (m, 4H),
4.40-4.48 (m, 2H), 5.11-5.17 (m, 1H), 6.01 (s, 1H), 7.13-7.21 (m, 3H), 7.31-7.39 (m, 2H),
8.28 (d, 2H)



Exanpl e 68
-[2-[[(2,3-Di fl uorophenyl )nmethyl]thio]-6-[(l
WO 2@e6l0yadeoxy- | - met hyl et hoxy] -4- pyrimdinyl] PCT/GB2005/003257

-1, 4-di azepane- 1-sulfonanide To a sol ution of
-[2-[[(2,3-Difluoro
rhenyl) nethylJthio]-6-[(l1/7?)-1-nethyl-2-
(trityl oxy) et hoxy] 4- pyri middayl ] -
sul f anoyl - di azepane-| -carboxylic acid r -butyl

The igfgrragd ?ngtbhsﬁa@e?m@rwg%@ﬁpmdl olgYsin DOM (3 M) was
added TFA (3m ) dropw se. The reaction was then
allowed to stir at roomtenperaturefor the foll ow ng

i) Et13h (2R)2- [(Ozle[()fquhﬂworolﬁhmyﬂ)ehw]-gdh(%ma'ndlheh?lpmd : o-1-n
vac and. the res resi due was purirtie
Y')S“Jﬁ?%’a p IRy Tipdin- #oytl gllﬂ"’?iﬂ%"% ftle (F:) onpound a)s/ a
5 Toa Mﬁﬁcﬁl SHal- Dwglduxlileﬁ%peﬁgmggl MS%) lﬁ%)(ahh‘ @(Olﬂ@ QII?I)E bitdet] sulfnide
(0. 746 g,’g andgthg 5ea(cm)n nWipre \zqasgbemhezaged( amreﬂyyq)m dmxgpe g)rdgh('ﬁl?e reaction

mlxtquf:bq’&ias ?urét;ecgby {1?% I)Pf'% S% utlflg ; tltéllr_(%ne dl t%%gé*—li’l?ﬂ% %e eluent

was tEéiRaAtEd iNRa IR SR Pyadint Dl Ipdsazine) 1-sulfonamide as a whlte solid. A
4- Sul famoyl -1, 4-di aze ane | -carboxylic acid tert-butyl
mixtysg pEf-PYEd-4 yipinerasmeot-sulfonapyide, 8| - car boxyl i ¢ acid

10 tr1s(d£b§ﬁ%}g%%5é§c?t?ﬁ%?ﬂ&aﬁ%ﬁgﬂﬁﬂ%ﬂ' dh%@%n@f}ﬂgh&sggﬁ?ﬁ:%%dm-

tion m xt
isoprbailed -aphengl (XPHOS)Y (5081g), thenr@Ma&r(O%&@mm WdlH-chloro-2-

12 RS e S 5 SR o s o
t w
ot

at 1000430%, aped vmqlum}ucmimgef@m@ minsg T herepptéonsmiztyre was then reduced

15 in vaauo%%ﬂf(‘ ges%gﬁ) Va\lks”ft Ss)%laégetf\(én gthAc @%éfﬂ)&w (fw The

organies3wers- séﬁarz(tﬁdl ad the afuebds (Ser whi rel-ex):racted w1th EtOAc (2 x150ml).
I V-{2-[(2,3-D fluoraobenzyl)thjo (1/7?)-

| - 2-
Orgapicp Wrmx)\‘r@@q@@ dyed(MgHPdiapd 4&%@ m4v_a}§9¢ pchglm mﬂngutle co(mpound
as a %?%EV?S@X-' Yield: 6[7%%pane | -carboxylic acid tert-butyl

MS: APCI(+ve) 595 [M+H"]
20

Example 71
N-[2-[[(2,3-Diftuorophenyl)methyl]thio]-6-[(1R)-2-hydroxy-1-methylethoxy]-4-
pyrimidinyl ]-(3R)-3-ethylpiperazine-1-sulfonamide

/\/OH

\\'

I/\N,\ F

b

25 To a solution of ethyl(2R)-2-[(2-[(2,3-difluorobenzyl)thio]-6-{[((3R)-3-

ethylpiperazine)sulfonyl]amino }pyrimidin-4-yl)oxy]propanoate (the product from step 1)
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A m xture of 4-Sul fanmoyl -1, 4-di aze rane-|-carboxylic
acid tert-butyl ester (the product fromstep i)
wWQ 00084823t ri s(di benzyl i deneacet one) di pal | adi uPCT/GB2¢05003257
ng), 2-dicycl ohexyl phos rhi no-
2',4" ,6" -tri-/.rpropyl-I,l"-biphenyl (XPHOS) (50nm),
cesi um carbonate (0.55 g) and 4-
chloro 2-[[(2,3-di fluoropheargl ) met hyl ]t hi o] - 6- [(I/7)-I

e AR TR Ll PP e
I I {
oo 4GB SRR L0 0 G B

extradted tvith® QM 3% 15Onml) eOtmas mrwannbnah dried Mp8Oi)dmd reduced in

art tloned bet en Et QAc, (100 nd H2Q (100 m).
vacubging i RO Mo s e 2P MR G 806 e Pk eiriyad as o
whitel 18XV {efEt78GpoM th EtOAc (2 xI OO m ). Organics were

conbi ned, dried (MJSO) and reduced in vacuo and the

MS: AB@I(HW)@“lr[Ms&}Ql]e was purified by prep HPLC to give
GRS B o RS y SE SEh SR T g 2
2.88 ?fﬂ)lH)%ﬁ? 88. iwngtzﬁg; 3. 31‘1)31803(1199ng 3167 (htl)th)Saf 68418 (30 1H),

4.33-8.44 w5283 5(2ﬁ586|1m, BHDKL% (1 16&;6294571261119%7 Y- a¢ (m, 1H)
2H), 7.18-7.30 (m 10H), 7.35-7.41 (m 6H)-121-
Exanpl e 69

The in{eZmédigtd frthisfdotipo aphe By prepEtd s follbive] - 6- [ (|
) 2- hydroxy- 1| - net hyl et hoxy] - 4- pyrim di nyl
-4-et hyl - pi perazi ne- 1-sul fonam de To a sol ution of

i) Etﬁlgikﬂég@ ;42; ﬁﬁ&-ﬁ%;ﬁiﬁtf.ioﬁa%t{gagﬁ)z_xle}ﬁﬁbﬁ,ki@dﬂ&i_4- et h

per

sulfoh@midd)sldfdnyﬂayﬁﬂ@pyhpﬁdhaﬁgﬁbmy]btd;mnpamd u ct fro m st ep

THFE dded
To a pdiion R BIEtAGHE (RSP ASHabt DB 11 oddef slfomede
(0.3738 aHaahé thaNikH Inixedre Q¥R atel RERfRA G diokend 88 3d. The reaction

réaction mxture which was extracted with DCM ( 3x150
mixtyre was @ngﬁm by loading ontm$CKadd eliting avithg&IOmD) Mae cHag eluent

wos g BEHR Pabi FOY  ESTI Bu1EP R RE B
mixtofe @ (BR)@et'ﬁlelperazme-l sulfonamide (0.260g),
tris(dibenzylideneacetone)dipalladium (0) (50 mg), 2-dicyclohexylphosphino-2’,4’,6-tri-
isopropyl-1,1’-biphenyl (XPHOS) (50mg), cesium carbonate (0.438 g) and 2-[[6-chloro-2-
[[(2,3-difluorophenyl)methyl]thio]-4-pyrimidinyl]oxy]-(2R)-propanoic acid ethyl ester ((the
product of example 5 step i), 0.350g) in dioxane (10ml) was heated at reflux in a microwave
at 100C, 300W, open vessel with cooling for 30min. The reaction mixture was then reduced
in vacuo and the residue was partitioned between EtOAc (150 ml) and H>O (100 ml). The
organics were separated and the aqueous layer was re-extracted with EtOAc (2 x150ml).
Organics were combined, dried (MgSOs) and reduced in vacuo to give the subtitle compound
as a yellow solid. Yield: 0.705 g

MS: APCI(+ve) 546 [M+H"]



MS: APCl (+ve) 504 [ MrH+] 1K NVR (CDCB) d 1.15 (d,
3H), 1.24 (t, 3H), 3.13 (q, 2H), 2.50 (t, 4H), 3.36
WO 20064248823 3. 67- 3.77 (m 2H), 4.31-4.41 (m 2HPCT/GB2005/003257
5.32-5.26 (m IH), 6.24 (s, IH, 7.00-7.10 (m 2H),
7.19- 7.24 (m IH) The intermediate for this conpound
was prepared as follows: i) Ethyl
(2/?)-2-1(2-[(2,3-di fl uoroki@szyl )thio]-6-{[(4-ethylpip
erazin-lyl)
Examgle #2ny| ] ani no} pyri ni di n- 4-yl ) oxy] propanoate To a

It
N2 S o prbn KRR RE O 2 f Bl iAo 10
pyrinmididiyl 1-(3RES)t ) Sdirhethyhdpatizinefl-sslfonamddoxane for 72h.
The reaction m xture was purified by |oading onto SCX
and eluting with (200 ml) MeOH NH3. The el uent was
then reduced in vacuo to yi df\{,E@hﬁ/l pi rerazine-| -
sul fonam de as a white SO|I A m xture of 4-
et hyl pi perazi ne-1 -sul fonarg (0.289q),
tris(dibenzylj denea&l o@e i p adi um 1:0) (50
ng), - 122- F
2-di cycl ohexyl ghosp |no- 4“ 6' Str|- opyl -1, r-biph
enyl (XPHOS) K ) ceS| um car bonat ¢ 628 g) and
2-[[6-chloro-2-[[[(2, 3-di fl uor ophenyl ) net hyl ]t hi o] - 4-
pyrim di nyl ] oxy] #( 2R) - propanoi c acid ethyl ester ((the

product of exanple 5 ste Og% in di oxane (10nml)
5 To a belet eIty BB R i Thiom tenesiiv e -&t{[(@&éS)ééow

dlIner&r_l? e\%gzsigv\ggulm gﬂ aIr%fe%lg }t)'ﬁ‘gmlf ﬁ{ 63@ ﬂgro?&ﬁ%a{tg ? gct V\f,{aosm step 1),

0. SOgJQIE THIF (00 ed) vas adied 251 DRH ihIHF{(.9 ani) T2 @acGidOwes dhen stirred
he orﬁan Cs _were se ar at ed and the agueous | ayer e%ﬁchwas

for 1$leatel3<T algd WH4G1 E58apD (s khe@@ﬁfis t@awt&%n Hetwe w
cxusf RS ARV R SO R BRIl e

10 vacu@ aJMB.'he Mlt(ng\tesmlfeflﬁas{ Meifiell bippaegpHBLE Q0 give the title compound asa

-1 2- 3D fl uorophenyl) et hyl Jthio]-6-[(l/7?)-2-hydr
Wmteo%?@‘gl %Fi‘{%&ﬂ@% hoxy] - 4- pyrimdinyl ]

MS: APCI@vBys0awaltper azi ne- | - sul f onani de

'H NMR: (DMSO) & 1.13 (d, 6H), 3.01-3.21 (m, 2H), 3.37-3.57 (1, 4H), 4.33-4.43 (m, 2H),
4.76-4.81 (m, 2H), 4.97-5.05 (m, 1H), 5.81 (s, 1H), 7.09-7.17 (m, 1H), 7.26-7.35 (m, 1H),

15 7.39-7.45 (m, 1H)
The intermediate for this compound was prepared as follows:

i) Ethyl (2R)-2-[(2-[(2,3-difluorobenzyl)thio]-6-{[((3R,5S5)-3,5-
20 dimethylpiperazine)sulfonyl]lamino}pyrimidin-4-yl)oxy]propanoate
To a solution of (2R,6S5)-2,6-dimethylpiperazine (1g) in dioxane (10ml) was added sulfamide
(0.746g) and the reaction mixture was then heated at reflux in dioxane for 72h. The reaction
mixture was partitioned between EtOAc (150ml) and H,O (150ml) and the aqueous re-
extracted with EtOAc (2x150ml). Organics were collected dried and reduced in vacuo to yield
25 (3R,55)-3,5-dimethylpiperazine-1-sulfonamide as a white solid (0.29g). A mixture of (3R,55)-
3,5-dimethylpiperazine- 1-sulfonamide (0.29g), tris(dibenzylideneacetone)dipalladium (0) (50
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To a solution of

yl pi per azi ne) sul fonyl ] am no} pyrirni din-4-yl)oxy] propan
woats/0¢4she product fromstep i) (0.72g9) in THFPCL/GBRO0S/003257

was added 2M LiBH4 in THF (1.3 nl). The reaction was

then stirred for 18h at RT. Saturated NH4AC (150 m)

was then added to the reaction m xture which was

extract ed vvith DCM (3x150 w26- Organics were comnbined,

and reduced in vacuo and the, r tin )
mg), ?@sqyel& emgh%abmm?ed Bytrhisepropi: Gl bipgeiyd (Xﬁﬁaﬁb (3&), cesium
e RO R O Ry Biate (v

pyrindddhyl] &xy}qm) propanoic 3¢H ety #Ger3(tHO pfodnctifle xampld G-stepdi 0.5g) in
2H), 5.11-5.17 . IH)., 6.01 7.13-7.21 .

dioxa%l;rn\(l(gpl_g) was lgafgeﬁlag gaﬂgl%n]m 8 %)J?rogazg atg ]310°é:300_|_\7§60peﬁ>{8sse1 with

cootipd fof B0, B ubiph HiRuRATRAMA rfiedDh SBBI LR rosidye was

I ows: -d uoTobenzyYfM - yn dm
partitiopke bﬂemem Et@A$ (150 ml) and H,O (100 ml). The organics were separated and the

waue S0 Y BT RBLEN R S5 M MEY) PERRROBLE L. aria
(Mgsb&éﬁ’dh%dﬁé&%)vam&o%%&ﬁe Sttt EoAPo (il F4bydbwasndd! YRId: 0.940 g

reaction m xture was then heated at reflux in dioxane
MS: ABCIF2¢). 540HdM+BEdct i on mixture was purified by | oading
onto SCX and eluting with (200 m) MeCOHTNH3. The
el uent was then reduced in vacuo to yield
Exa 3idin4y|piperazine| -sul f onam de as avvhite

m xture of 4- p ridin-4-yl plpera2|ne- -
N-{2g(;4,$ &yﬁmr@ber@qlﬁ%ﬁ [(IR)-2-hydroxy-1-methylethoxy]pyrimidin-4-yl}-9-
?ﬂﬁ ne ium (0) (50 ng),
meth%[ 3%% é)ﬁ(*[g%ng [ nongglﬁhﬂﬁyla?r i jrapropyl -
- bi phenyl (XPHOS) (50ng), cesium carbonate (0.438

g) and 2-[[6-chl oro- 2- ; OH
[[(2,3-difluorophenyl)nethyl /}*]/4 pyri m di nyl ] oxy] -
~((the product of

(2R) - propanoic acid et hyI estler
' |oxane (EOM ) was

exanple 5 step i), O. @)
heated at reflux in ‘g{ v/e at | OOC, 30@W open
6

vessel with CoNk N ' ghe € on m xture
was then reduce H

To a solution of ethyl (2R)-2-[(2-[(2,3-difluorobenzyl)thio]-6- { [(9-methyl-3,9-
diazabicyclo[4.2.1]non-3-yl)sulfonyl]amino }pyrimidin-4-yl)oxy]propanoate (the product
from step i), 0.35g) in THF (10ml) was added 2M LiBH,4 in THF (0.6ml). The reaction was
then stirred for 18h at room temperature. Saturated NH4C1 (150ml) was then added to the

reaction mixture which was extracted with DCM (3x150ml). Organics were combined, dried
(MgSOy) and reduced in vacuo and the resulting residue was purified by prep HPLC to give
the title compound as a white solid. Yield 20mg

MS: APCI(+ve) 530 [M+H"]

'"H NMR: (CDCL;) 8 1.27 (d, 3H), 1.32-1.40 (m, 2H), 1.65-1.80 (m, 4H), 2.54 (s, 3H), 2.91-
3.05 (m, 2H), 3.39-3.48 (m, 2H), 3.65-3.75 (m, 2H), 4.03-4.11 (m, 1H), 4.16-4.24 (m, 1H),
4.32-4.46 (m, 2H), 5.22-5.28 (m, 1H), 6.19 (s, 1H), 6.98-7.08 (m, 2H), 7.20-7.32 (m, 1H)



10

15

20

25

in vacuo and the residue was partitioned between Et OAc
(150 m) and H20 (100 m ). The organics were separated
war@ehs2agueous | ayer was re-extracted with BEPCQAGBL®S/003257
xI 50m ). Organics were conbined, dried (MgSO 4) and
reduced in vacuo to give the subtitle conpound as a
yellow solid. Yield: 0.720 g Ms: APCl (+ve) 595 [ MrH+]

Exanmple 71 -127-
TV-12-] Di fl uorophenyl )nethyl]Jthio]-6-[(1/7?)-2-hy
The ‘%‘P’é’ﬁ%ﬁhi}te &Fﬁtth‘;?lc@tnﬁ@k‘%ﬂ] W@-PIBW? %{ 9?"3:] -(3

) - 3- et hyl pi perazi ne-1|-sul fonam de To a sol uti on of
ethyl (2 )-2-[(2-[(2,3-di fluorobenzyl)ihio]-6-{[((3
i) Eth 82R)-2-[(2-[(2,3- dlﬂuorobenzyl)thlo] 6-{[(9-methyl-3 9-diazabicyclo[4.2.1]non-3-

| f di n- 4-yl
yDsufSop bR ROy P BRBRE) 120 (0. 715) 1 T
To a §ok&tidH of 9%§th§ﬂ9’ ochiZAbiel @bﬁl 2. Mnbime((d:58% 1,4-likane (10ml) was

reacti on was then sti rred for 18h at Sat ur at ed NH
addect}ulf(ama@e ® 37gWagd the eeactioil guxtues warethers heatgdon TRy ibrled-dioxane for

was_ e tract ed
72 P B mENE G5 Rt B Rk SR i BB Wi Rifmeon
(2001f1§31]1|1et dliht fneS i eedsd Ppivdcio eslyibld PherhyHBJ9C t o gi ve
he title conpound as a white solid. YI%|d 70

dlazamp@le [4/% ¥ Ingpane; v ifiqnamesic (ONRE) pcbiglisy splid 7t°s(nen>m%fi'~|5>P/‘/SS methyl-
3,9- d%nz%lg)(cgo[é% ) H?Jalng)?s s'h%fégaslﬁfgle 6%’%?1 &b@béngifé%édghcewﬂe)dlpauadmm

(0) (50hle), BdBYeldhdyIhospHitd-2’, 47, @ 8ridisdBoyh 1,1’ Hiphety BGPHQ@S) (50mg),

cesiupigarpte (33181 F 0By e Tibglmbeb e R hiokis
pyrmﬁ@fi@ﬁ(%q[ ﬁgﬂf E afidRehyl BdtbOVRe f&du&tmkarﬁ&e 5 step i), 0.25g) in

| uor obenzyl)thio]-6-{[((3
1,4- d)oxﬁn@(l]@;lllplvmmaztp@ et tefluk frommiigrdwhve at 100°C, 300W, open vessel with

coolig oD ofbe CSiobyn BBty i3 e sbred BooBe Sfferidiares
partitiched btwis E@ﬂ@@lﬁh‘ljﬂf & 150 (Q)O%fl? he %gfihgﬁ@@vdr@ Séplatadll and the

m xture was then heated at reflux in xane for 3d.
aquedifsdayes acss roaxtracted with EtOAc (2 x150ml). Organics were combined, dried

(MgSOy) and reduced in vacuo to give the subtitle compound as a yellow solid. Yield 0.35 g
MS:- APCI(+ve) 572 [M+H"]

Example 74
N-[2-[[(2,3-Difluorophenyl)methyl}thio]-6-[(1R)-2-hydroxy-1-methylethoxy]-4-
pyrimidinyl 1-(3S)-3-methylpiperazine-1-sulfonamide

" Hﬁ Ny

To a solution of Ethyl (2R)-2-[(2-[(2,3-difluorobenzyl)thio]-6- {[((3S)-3-methylpiperazine-1-
sulfonamide)sulfonyl]amino }pyrimidin-4-yl)oxy]propanoate (the product from step 1)

(0.94¢) in THF (10 ml) was added 2M LiBH, in THF (1.8 ml). The reaction was then stirred



10

15

20

25

m xture was purified by | oading onto SCX and el uting
wth (200 mM) MeOHZNH . The el uent was then reduced in

WO 200024823 yi el d (3i ?) - 3- et hyl pi perazi ne-| - sul POnaBR@s/003257
as a white solid. A mxture of
(3/?)-3-ethyl pi perazi ne-I-sul fonam de (0.26Qg),
tris(di benzyli deneacetone)di pal I adium (0) (50 ny),
2-di cycl ohexyl phosphi no-2' ,1#8,6"' -trii.
r opropyl -1 - Di hen (XPHOS) (50nmg), cesiu
for 1%5{;&%@@@2@% b@lséﬁ@l) ¥a$ | tgn@ desk tg tlz.: reactlon m1xture which was

Y ORY:
el P g O it o
vacucexainthé eesbltinp egsidde, wi. p315ﬂ)1g§l biy pregi MRE@ €0 il ihe) titka>mpound as a
. he gted %t reflux in a mcrowave at | OOC, 300W open
white\sglid cY ie{g A Mool | ng for 30mi n. The reaction nixture

MS: Apélw mgbg in vacuo and the residue was
artltlone bet ween Et QAc (150 m ) and H20O (100 m).

'H NlVﬂé (CDGadcls3 ek, BH3 elpGir @t 8H), 21 -3.08 (agdidl 320- 2§ (i), 3.67-

3.84 bbb G EgsSn e B bt W 2GR TG G715

719 EIH }Eubtltl e conmpound as a yellow solid. Yield: 0.705
M5:" APCl (+ve) 546 [ MrH+] -125- Exanple 72
[2[[(23D|f|uorophenyl)rrethyl]thlo] 6[(I

The pisfnd e ki S BEP bR BT ot te o

sol ut| on of
Eth (2f | 2[(23dff|uorobenz [ )thio]-6-
i) Eﬂ{)[l(( ?—e[ Zaé ﬂ“%ﬁﬂb@@ﬂﬂﬁbl%érﬁ@? sul fonyl ] ani

meth§i ARl iash ot A B BRADOA) Bohlifafol ot Lo

Toa ?d_FEtuﬁSrgofnggjt é—éne'ﬂlli_ﬁ%lpemzmb (19191{@ ms hxteﬁz:ﬁi (1 ggﬁ)gwdsgadd&cs knlfamide
(0.74pghand;t %rqw%wt\m.‘{a% bﬁ& (el Anerleg ORISRt %é hﬁh?deactm
mixtdFk vas GrSRBhEPbetRES E@ﬁ’d (186m1) 3l $H A m&%)ana@l% z{cﬁl%’&ﬁ@

I'n vacuo and the resulting residue was purif
extrapted witHFRL O Acd 2 g1 50enl). Kkgamcs wercorouertidriss aald\mqhtced yovacdo to yield

(3S)-§-methylp1peraz e-l\@sulfAPamgd as’a wﬁute SL)]YH- 'ﬁ%g). A mixture of (35)-3-
methylpiperazine- 1-sulfonamide (0.27g), tris(dibenzylideneacetone)dipalladium (0) (50 mg),
2-dicyclohexylphosphino-2°,4°,6’-tri-isopropyl-1,1’-biphenyl (XPHOS) (50mg), cesium
carbonate (0.628 g) and 2-[[6-chloro-2-[[(2,3-difluorophenyl)methyl]thio]-4-
pyrimidinyl]oxy]-(2R)-propanoic acid ethyl ester ((the product of example 5 step i), 0.50g) n

dioxane (20mL) was heated at reflux in a microwave at 100°C, 300W, open vessel with

~ cooling for 30 mins. The reaction mixture was then reduced in vacuo and the residue was

partitioned between EtOAc (150 ml) and H,O (100 ml). The organics were separated and the
aqueous layer was re-extracted with EtOAc (2 x150ml). Organics were combined, dried

(MgSOQy) and reduced in vacuo to give the subtitle compound as a yellow solid. Yield: 0.940 g
MS: APCI(+ve) 532 [M+H"]



IH NVR (DVsO d 1.13 (d, 6H), 3.01-3.21 (m 2H),
3.37-3.57 (m 4H), 4.33-4.43 (m 2H), 4.76-4.81 (m
WQ@b)os/089¥-5.05 (m IH), 5.81 (s, IH, 7.09-7.AF1/GBR005/003257
IH, 7.26-7.35 (m IH, 7.39-7.45 (m |IH The
internediate for this conpound was prepared as
follows: i) Ethyl (2
)-2-[(2-[(2, 3-di fl uor obenzyl2pt hi o] -6-{[ ((3tf,5S)-3, 5-
di met hyl pi per azi ne) sul fonyl ] am no} pyri m di n-4-yl)oxy]p
ropanoate To a sol ution of
(2/7?,65)-2,6-di net hyl pi perazine (1g) in dioxane (10m)
was added sul fam de (0.746g) and the reaction m xture
was then heated at reflux in dioxane for 72h. The
reaction m xture was partitioned between Et OAc (150m )
and H20 (150m ) and the aqueous reextracted with Et QAc

5 Exagéﬁé%’sf’om)- Organics were collected dried and reduced
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cuo to yield
N-(2-{243?DifBjorshénzi)thioh¢4{ [{1 B2Rz2-hpdioxs uhéthylprppd]axy Jpyrimidin-4-

.te solid .290) . A mxture of (3R 5S)-
yl)'l’g?‘ga?ﬁpﬁﬁf'ﬂiﬁ"&gﬂwg ne- 1 - sul f onani de (0.29g),
tris(di benzylideneacetone)dipalladium (0) (50-126-

rTg)’ =

2-di cycl ohexyl phosphi no- 2", 40/6\'\/(le wopropyl -1, r-bi ph
enyl (XPHOS) (50ng), cesium tarbénate (0.628 g) and
2-[[6-ch|oro-2-[[(2&i-d' I [

pyrim di nyl] oxy, op noi/g\aci d etlhyl
product of exa‘#;l-g%ﬁ DIVARIR '

was heated at \reflux in K nmcrowave

open vessel \MNMJSI ing for 30m n. eaction

m xture was then reduced in vacuo and the residue was

N-(2fjé;3-Diifilunelobnb ) thied6- H{ MZRY-25§drdxy-racttly IBROy {1000} pyrtinidin-4-yD)-

e o SRR SN PRERIRE (BRSR b ED B
(30mPOHRIsHREd ufkiliff oleBS@ o) thRREIuEEA Wee ddddd FRK 301D THeMteaction was
the subtitle conpound as a yellow solid. Yield: 0.940

then gllavi:d ARGt §toen BmpefapireprertEghinpherepgtion was then reduced in vacuo

and t. & {s ti éZ B lzftijlor Oblﬁ”ﬂ' VP 085l the title compound as a white solid.
b-?—ﬁ S TR PPEERGRY Tyt &R 4 YT £ogP

Yieldiﬂﬁhw -3, 9-di azabi cycl o[ 4. 2. 1] nonane- 3-sul f onam de

MS: APCI(+ve) 504 [M+H"]

'"H NMR: (DMSO) 8 1.04 (d, 3H), 1.14 (d, 3H), 1.96-2.02 (m, 2H), 3.16-3.24 (m, 2H), 3.41-

3.45 (m, 4H), 3.66-3.74 (m, 2H), 4.41-4.49 (m, 2H), 4.99-5.05 (m, 1H), 5.09 (s, 1H), 7.14-

7.23 (m, 1H) , 7.31-7.40 (m, 2H), 8.65-8.72 (m, 2H)

\

The intermediate for this compound was prepared as follows:

i) N-(2-[(2,3-Difluorobenzyl)thio]-6-{[ (1R,2R)-2-hydroxy-methylpropyl]oxy }pyrimidin-
4-yl)-tert-butyl 4-(aminosulfonyl)-1,4-diazepane-1-carboxylate

A mixture of 4-sulfamoyl-1,4-diazepane-1-carboxylic acid tert-butyl ester (the product from
example 68 step i) (0.541g), tris(dibenzylideneacetone)dipalladium (0) (50 mg), 2-
dicyclohexylphosphino-2’,4’,6’-tri-isopropyl-1,1’-biphenyl (XPHOS) (50mg), cesium
carbonate (0.55 g) and (2R,3R)-3-({6-chloro-2-[(2,3-difluorobenzyl)thio]pyrimidin-4-
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To a solution of ethyl
(2f1)-2-1(2-[(2, 3-di fl uor obenzyl )t hi o] - 6-
w@ pgogrommsehyl - 3, 9- di azabi cycl o[ 4. 2. PCT/GB2005/003257

| ] non-3-yl)sul fonyl] am no

}pyri m din-4-yl)oxy] propanoate (the product from step

i), 0.35g) in THF (10m ) was added 2M Li BH4 in THF

(0 6m ). The reaction was {1I3@n stirred for 18h at room

nperature. Saturated NH4C (150mM ) was then added t

yl}ova@taﬂe%rei (tenprernet@f exampple A Svm) &i“rla}:{ﬂéhowﬂF {4Gel) was eated at
reflud iﬁgil gg\gfavegi 966°cC 50 (Zpe‘ﬁ%p%eﬁ]@%h cgf)]!ufgdfog Vo R, TRE eaction
uced 1h vacuo and the resulting residue was
mixtupelvia$ thed rdduced Bpvddh ﬁhd the gd:suchletshpmhneﬂ betweenPEIM ¢2Gsmp and
H,O &%lﬁtn?lz %l%lel_oggangpls%egqg atcgﬁ)nd S ?ég g%r%v szpl)exlracu!:—cli with DCM
2x 21‘)0913 brgeguc(sm/eré E)%mbl%eé Airfed. §M%|S’b4) &ﬁf&du&d()ﬁ v&éﬁlola%?'}he resulting
residuetyas ;mrf@ddayzmep( HPLCH)) g1v4 t@suzbtml@ compowid)as aa;eﬂgwgﬂgg'wld 1.6g

6.98-7.08 (m 2H), 7.20-7.32
MS: ‘%‘ﬁh(ﬁg) @97[&/?*#1@ |nterrred| ate for this compound was
prepared as follows: i) Ethyl (2

) - I(Z [(2,3-difluorobenzyl)thio]-6-{[(9-nethyl-3,9-d
Exa i cydo[ 4. 2. 1] non- 3-

e AT BB T £y PSR T

yl)- (Bﬁ 55%)5-d1mdhﬁpiijem<ﬁml(sflﬂ‘nilamm added sul f ami de
(0.37g) and the reaction m xture was then heated at
reflux in 1, 4-di oxane for 72h. :The reaction mixture
was purified by |oading onto Wel uting with 7N
NH ZMeOH (200m ). The el uent Quas then reduced in vacuo
to yield 9-nethy 1-3,9-
di azabi cycl o[ 4. 2. 1] nOQa/&- | suf¥ onan deF(O 13g) as a
yel | ow sol i d.\ﬁ pirt Ur® of 5}5/
3, 9-di azabi cyclp[4. !N |] ul f
tris(di benzyl igjgneaget on¥) di raI | adi u (50ng),
2-di cycl ohexyl ph ino-2',4",6"-tri-i50propyl-1,I"-bi
phenyl (XPHOS) (5@ngy), cesium carbonate (0.31g) and
2-[[6-chloro-2-[[(2, 3-difluorophenyl)nethyl]thio]-4-

To a Q(ylﬁg{)%: ?f (2??' ds929yd- Dﬁ&yl?[p@%ﬂfé' @ g)ﬁﬁ'cﬁ’m&h@ gﬂ 0nﬂ§5 (vag addeBSulfamide

pro exanpl e ep i) . di oxane
(0. 74(62111:1_(1) theesactienmeduistwasshinbeated aarfrﬂue&rlmﬂoWénQafor 3dglhe reaction

mlxture was paﬁ%{(])ngc? getweeﬁME{(yAc (150ml) and H,O (150ml) and the aqueous re-
extracted with BtOAc (2x150ml). Organics were collected dried and reduced in vacuo to yield
(3R,59)-3,5-dimethylpiperazine- 1-sulfonamide as a white solid (1.05g). A mixture of (3R,55)-

F
de (0. 139),

3,5-dimethylpiperazine- 1-sulfonamide (0.541g), tris(dibenzylideneacetone)dipalladium (0)
(50 mg), 2-dicyclohexylphosphino-2’,4’,6’-tri-isopropyl-1,1’-biphenyl (XPHOS) (50mg),
cesium carbonate (0.731 g) and (2R,3R)-3-({6-chloro-2-[(2,3-difluorobenzyl)thio]pyrimidin-
4-yl}oxy)butan-2-ol ((the product of example 4 step i), 0.541g) in dioxane (40mL) was heated
at reflux in a microwave at 100°C, 300W, open vessel with cooling for 20min. The reaction
mixture was then reduced in vacuo and the residue separated between DCM (200 ml) and
H,O (200 ml). The organics were separated and the aqueous layer was re-extracted with DCM
(2 x 200ml). Organics were combined, dried (MgSOs) and reduced in vacuo and the resulting
residue was purified by prep HPLC to give the title compound as a white solid. Yield: 80mg
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cooling for 30m n. The reaction m xture was then
reduced in vacuo and the residue was partitioned
whedosoes2Et OAc (150 ) and H20 (100m ). The orBENGB2005/003257

wer e separated and the aqueous |ayer was re-extracted
with EtOQAc (2 xI50m ). Organics were conbined, dried
(MgyS™) and reduced in vacuo to give the subtitle
corrpound as a yeI | ow solid.13Yield 0.35 g Ms: APCI (+ve)
572 I\/H—I-k% Ie 74

MS: A{’@(ﬂ?)él [M*fH or ophenyl ) met hyl ]t hi o] - 6-[ (|

1 gt y - §
NGB RY Hi el S TR 10, @0, 282,396 e, 347348
(m, 2H) 3377813 ISSIQnQﬁHE@Bd 4.04 (m, 2H), 4.40-4.50 (m, 2H), 5.09-5. 16(m, 1H) 5.99 (s,
% 923d|fluorobenzyl)th|o] 6-{[ ((35)-

1H), )mp %b(faﬂlﬁ)@ 139uh3dtamtbe)

sul fonyl ] am no} pyri m di n-4-yl ) oxy] propanoate (the

product fromstep i) (0.94g) in THF (10 mM) was added
Exa Z7BH4 in THF (1.8 m ). The reaction was then

stirred-128- 8 rat ed NHAC 50 m)) ...
N-(2+){2s- PHB}PTSB%%FB 1?@%35&)?3 iy Wﬁlﬁ&hx}mwilwg}l’y din-4-
. ( iV (3x150 n). Organics were comnbined,

) "3‘?%?9“(’33333"’ gand reduced in vacuo and the resulting
residue was purified by prep HPLC to give the title
conmpound as a white solid. Yield: @B mg Ms: APCI (+ve)

490 [MrH+] 1 NMR (CDA 3) d@.367(d, 3H), 1.61 (d,
3H), 2.81-3.03 (m 3H), 3.20t3.3® (m 4H), 3.67- 3.84

(' 2H), 4.22-4.44 o0 GH DHo- IH), 6.18
(s, IH. 7.02-7. 20l 7 hs- HH The
i nter nedi ate f IS coNfpoldid V8BS p ed as
follows: i) tyI (

)-2-[(2-[(2, ' or obenzyl )t hi o] - 6- 39) - 3-

nmet hyl pi per a- dne) sul fonyl Jam no}pyrimdiii-4-yl )oxy!1
N- (2¢@a3?ddluer0mna’1)3blbh6f{diﬂROER)@-B)’dIQX}'mﬁﬁyIPmPYﬂ]@KhEYﬁQH in-4-yl)

tert—béxgyl (g.g'}uolgﬁ]&grlpﬁ 1[;6@ Ejﬁ?lﬁ%ogiflateg?v\g%) Syl s]c &J‘ls%)?\%fl CtM (10ml)
and alIBkvkdXo bt afliodn@ manﬁaatu&;ﬁntﬂTmﬁndgeaedusanA (10ml) was then slowly
added and the reaction mixture stirred overnight. The reaction mixture was reduced in vacuo,
dissolved in MeOH and purified by prep HPLC to give the title compound as a white solid
Yield: 25mg

MS: APCI(+ve) 490 [M+H"]

'H NMR: (DMSO) 8§ 1.02 (d, 3H), 1.09 (d, 3H), 3.01-3.05 (m, 4H), 3.14-3.18 (m, 4H), 3.64-
3.71 (m, 2H), 4.32-4.42 (m, 2H), 4.69-4.73 (m, 1H), 4.87-4.94 (m, 1H), 5.84 (s, 1H), 7.10-
7.17 (m, 1H) , 7.27-7.34 (m, 1H), 7.40-7.46 (m, 1H)

The intermediate for this compound was prepared as follows:

i) N-(2-[(2,3-Difluorobenzyl)thio]-6-{[(1R,2R)-2-hydroxymethylpropylJoxy }pyrimidin-4-
yl) tert-butyl 4-(aminosulfonyl)piperazine-1-carboxylate

A mixture of 4-(Aminosulfonyl)-1,1-dimethylethyl ester-1-piperazinecarboxylic acid
(0.663g), tris(dibenzylideneacetone)dipalladium (0) (50 mg), 2-dicyclohexylphosphino-
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m xture was partitioned between Et OAc (150m ) and H20
(150m ) and the aqueous reextracted with Et OAc
W@ 2006621323 . Organics were collected dried and pericBe@s/003257

in vacuo to yield (3S)-3-nethyl pi perazi ne- |
-sul fonam de as a white solid (0.27g). A m xture of
(3S)-3- nethyl pi perazi ne-1- sul fonam de (0. 27Q),
tris(di benzyli deneacet one) dizpal | adi um (0) (50 ng),
2-di cycl ohex ,Il_gjgosphi no-2' ,4' 6" -tri-i rproF - 1,1

2’4 ,6hirhiseprpPyk KibHoigheryd (B OSy £30mgh %eéﬂ%ﬁaab%n%%@é g))and

R BT osy 310 Tbotgrry ol GRSy g o e
produey 6f éRadtipieyd jtep )] 0.62 R)-ip dapanoi4Ondy) ivehs dltgd aeretlex i { tliwowave
ot 10065 S0, GRentecTeb PP HHELEoF o NG B oI Fgovien Teduced in
vacuPRRNY GSREE phbckBncPRltvBeh ERFASB00IAS and ASO (EGEHl) OThe organics

m xture was then reduced in vacuo and the residue was
were pepatdted andatic bgteneelayét Wwisoe{exgacted WithiidOAR @ ¢ 2O0mi Prganics

were 56 RHFIRE MR BERRIRLS, Pl 5 AHER ARl oo s

yeuoﬁqepa_nﬁg}d; dusgd (MgSO4) and reduced in vacuo to give
the subtitle conmpound as a yellow solid. Yield: 0.940

MS: APUE+vARO0(Md] 1532 [ MtH+] - 129- Exanpl e 75
N-(2-[(2,3-Difluorobenzyl)thio]-6-{[ (IR 2R)-2-hydroxy-
met hyl propyl ] oxy} pyri m di n- 4-

Exanyple 78, 4- di azepane- 1- sul f onam de

e

144 2 Ol el ned7 4 -1 -carboxylate (1.6
) l%éggt@ﬁ%elg%h%ﬁgwg stirred ﬁntil i(n 9

solution. To this solution was added TFA (30m ). The
reaction was then allowed to st i}\a}o}-pom

t enper atureoverni ght. The reacti onYwas then reduced in
vacuo and the resulting yell owlresizdue purified by
oynd>
OA_[

HPLC to give the titlegycogp a whi tfe solid.
Yield: 76ngy (+Vg” 5 H+] _1H : g¢DVBO) d
1.04 (d, 3HN71. Sy 3HN 1 86- 2502 ,
3.16-3.24 ( 41- H

N-(2-[(2,3-Difluorobenzyl)thio]-6- {[(1R,2R)-2-hydroxymethylpropylJoxy }pyrimidin-4-yl) 2-
(trifluoroacetyl)-1,2,3,4-tetrahydroisoquinoline-7-sulfonamide (the product from step iii),
0.54g) was added to a solution of 7N NH; in MeOH (20ml), sealed and stirred at room
temperaturefor 1h. The reaction was reduced in vacuo and the resulting residue purified by
prep HPLC to give the title compound as a white solid. Yield: 180mg

MS: APCI(+ve) 537 [M+H"]

"H NMR: (DMSO) 8 0.98 (d, 3H), 1.04 (d, 3H), 2.95 (t, 2H), 3.30 (t, 2H), 3.60-3.67 (m, 1H),
4.22 (s, 2H), 4.25-4.27 (m, 2H), 4.78-4.85 (m, 1H), 5.63 (s, 1H), 7.09-7.15 (m, 1H) , 7.21-
7.23 (m, 1H), 7.26-7.39 (m, 2H), 7.56-7.61 (m, 2H)

The intermediates for this compound were prepared as follows:

i) N-(tert-Butyl)-2-(trifluoroacetyl)-1,2,3,4-tetrahydroisoquinoline-7-sulfonamide
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3.45 (m 4H), 3.66-3.74 (m 2H), 4.41-4.49 (m 2H),
4.99-5.05 (m IH), 5.09 (s, IH, 7.14- 7.23 (m |IH |,
WO 2884074840 (m 2H), 8.65-8.72 (m 2H) The i nt ereEdB2AL06/003257
for this conpound was prepared as follows: i)
N-(2-[(2,3-D fluorobenzyl)thio]-6-{[ (IR 2R)-2-hydroxy-
nmet hyl propyl ] oxy}pyrim din- 4-yl)-fert-butyl
4- (am nosul fonyl) -1, 4-di azgpane-| - car boxyl ate A
m xture of 4-sul fanoyl -1, 4-di azepane-|-carbqxyljc acid )
To a salyttanfiy(uithugrepcetyth 2&%%@qufpgﬁﬂ‘é%%r7és‘ﬁ_§’¥’§% gporige (3g) in
DCME(§8§1%\§QS’ aghéd 8RO -SSRGARC B P1S) RiARhd R kD allowed to
stir atcfoosncleniperapline N8k Htieneacion 4vas partitioned bewegayH>O ( H0mlpmehDCM
| (XPHOS), (50ng), cesiumcarbonate (0.55 ang .
(100%12-; 'Eﬂ}e’o‘?fé ek V47§ Sotoreire 2o g Suectss Do abe: aitﬁﬂ PERgYM (2 x
200 MO ik weks Combint @ BYVRROZ) &1d reliltRd Rk 96l4s o Bfve the subtitle
t 0. 541Qg) 40m.) was

exanple 4 step i), i n di oxane (
comphuad acodeurless vilixYield: 3562 cr onave at 1000C, 300W open

' MY BRI i ot 498302 (2 RERRAGE T 4TI A T 2,
7.37-pA0\REPHDGN A 299 & Jupnd H2O (150 nmi). The organics

wer e separated and the aqueous |ayer was re-extracted
wth DCM (2 x 200m ). Organics were conbined, dried

. and reduc ipn vacug and the resulting residue

1) 1438 (R e S Pl BHndR e (e Subti ¢l <

N-(teEtMBRODPI( tASucto ¥R P W2 B, 4-tetrkh pdr8isoduifielinS - sifdGhfridesthe product
604 l\/H-H+}3 Exanpl e 76 )

fromxep 3L, [ (78gBwes disspdvedin AF gndrtiged ot room temneyatyrefyr f6hxfhe

e PSRRI ) B LSl oy cptumn chapmpgamby on s

gel 56%I KtOiAr5 00 if2B&XafiS)o- Py 6 ¢hoi soibtittey¢qmippend 28 aevhite golid. rYield: 0.65g

1 NMBRESORS 205 Hfon thoulat aebr S (R dEb a7

1H [T reaction m xture was partitioned between
)Eﬁ&%ﬁ(@gﬁ)) and H20 (150m ) and the aqueous

reextracted with Et QAc (2xI150m ). Organics were

... Collected dried and, re in.vacuo to vyield . e xe
i) Nc@;l&féé?lﬁspgmwﬂBﬁ%ﬁrﬁgﬁ?ﬁgai*?—%élxdr9W$%ﬁimmlw Jpyrimidin-
4-y1) WickiflusRakety) i1, 23 tetrAn FardisdgaimtilineFsutfohamide

A mixture of 1,2,3,4-Tetrahydroisoquinoline-7-sulfonamide (the product from step ii), 0.65g),

tris(dibenzylideneacetone)dipalladium (0) (50 mg), 2-dicyclohexylphosphino-2’,4’,6’-tri-
isopropyl-1,1’-biphenyl (XPHOS) (50mg), cesium carbonate (0.731 g) and (2R,3R)-3-({6-
chloro-2-[(2,3-difluorobenzyl)thio Jpyrimidin-4-yl }oxy)butan-2-ol (the product of example 4
step 1), 0.432¢g) in dioxane (40mL) was heated at reflux in a microwave at 100°C, 300W, open
vessel with cooling for 20min. The reaction mixture was then reduced in vacuo and the
residue separated between DCM (100 ml) and H,O (100 ml). The organics were separated and
the aqueous layer was re-extracted with DCM (2 x 100ml). Organics were combined, dried
(MgSO,) and reduced in vacuo and the resulting residue was purified by column
chromatography on silica 50% EtOAc/50 % iso-hexane to give the subtitle compound as a
clear oil. Yield: 0.54g

MS: APCI(+ve) 633 [M+H"]
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3, 5-di net hyl pi perazi ne-I-sul fonam de (0.541q9),
tris(di benzylideneacetone)di palladium (0) (50 ng),
WwWQ2aboystohexyl rhosrhino-2\4\6"-tri-/s PCT/GB2005/003257

rropyl-1,1"-biprienyl (XPHOS) (50ng), cesium carbonate

(0.731 g) and

(2/7?,3i?)-3-({6-cMro-2-[(2, 3-dnuor obenzyl )t Mo] pyrimd

in- 4- yI}oxy)butan-Z-oI ((t¥3d- product of exanple 4

ste 0.541g) in dioxane (40rL) was heated at
ELEEHHEEQX in a mcrowave at 1000C, 300W open vessel with

{2 l‘%l?zg’wt xture was then

N ?gﬁtceg §n Sa uo anéhfke r esi S%q;eparated bet ween DCM

(isop(aj@Gymiethydethdx@ (pyrAoidind) yl}-Theethy hHrioi damle4sulfenanile
and the aqueous | ayer was re-extracted with DCM (2 x

200m ). Organics were conbi ned, ied (MJS™4) and
reduced in vacuo and the resultikg resi due was
purified by prep HPLC to give title conpound as a

white solid. Yield: 80ng-131- M5 APCI(+ve) 518 [ MrH+]

1 . NVR (CD30D) 1.16 (d, 3;3 A29H0d, 3H), 1.33 (d,
6H), 2.89-2.96 (m 2H), 3.48 (m 2H), 3.78-3.85
(m IH, 399404(m2H) 04509_m.2H)

5.09-5.16 (m @990( | 707721(m 2H)

7.30-7.36 (m
N-(2-[(2, 3-Difl benz )trh'o] -8
et hyl propyl Joxy}pylti m din-4- yl)-
pi per azi ne-1-sul f onam de

The tg're@flg{oggwqh [X)} 9{&/:? ?m i&h% wi}ﬂp &egl{kl)lﬁlto%u%& e IHIORY Ring N-

{6-[(BRY- an@ﬂﬂ@m&tﬁmmbﬂhxy hé~(isopapboympéthylgetidxyd2e)2,8as

aiftgrgRe ey BTN oG d HHeBUs - HERECa b - e R Product from
step &) @) ad ek BHL) tahe lK/Eﬂﬁﬁtidﬁrbf%ﬁ@deﬁarﬁﬁxbﬁlhﬁﬂ]uonde in THF

overnight. The reaction m xture was reduced in vacuo,
(0.28gil9do Ewvedhs titlaveamnpoand apa mbite sellidsyY igldedOpRl C t o gi ve

nd as a white solid Yield: 25ng Ms:
MS: éggé VJ%OC@EH? H] 1 NVR (DVBO 5 1.02 (d, 3H),
'H NNHO&)WO)M 98 31043, 68),3Mm7 4H6 (18, 44); 3.618s,(3H), 44D (s, 2H), 5.14
(q, 1H) 617(s 1H), 7.07 - 7.18 (m, 1H), 7.28 - 7.41 (m, 2H), 7.79 (d, 1H), 8.00 (d, 1H),
11.57 (s, 1H)

-{ [ F@ 2- hydr oxym

The intermediates for this compound were prepared as follows:

1) (4R)-4-(isoPropoxymethyl)-2,2-dimethyl-1,3-dioxolane

To a solution of 2,2-dimethyl-1, 3-dioxolane-4-methanol (2g), in DMSO (50mL), powdered
potassium hydroxide was added portionwise at 0°C then warmed to room temperature. 2-
Iodo-propane (43mL) was added to the mixture at 0°C then stirred for 72h at room
temperature. The reaction mixture was diluted with H,O and extracted with EtOAc. The
organic layer was washed with H,O then brine (x2) and dried (MgSO,), filtered and
evaporated to give the subtitle compound as clear, colourless oil. Yield: 2¢g

'"H NMR:(DMSO) & 1.08 (d, 6H), 1.26 (d, 3H), 1.31 (s, 3H), 3.30 - 3.43 (m, 2H), 3.51 - 3.61
(m, 2H), 3.94 - 4.00 (m, 1H), 4.08 - 4.15 (m, 1H)
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3.7 (m 2H), 4.32-4.42 (m 2H), 4.69-4.73 (m |H),
4.87-4.94 (m IH), 584 (s, IH, 7.10- 7.17 (m IH |,

WO 20640748331 (m | H), 7.40-7.46 (m |H) The int ePOEdBat08/003257
for this conpound was prepared as follows: i)
N-(2-[(2,3-D fluorobenzyl)thio]-6-{[(IR 2R)-2-hydroxym
et hyl propyl ]Joxy}pyrimdiii-4- yl) tert-buty\

4- (am nosul f onyl ) pi per azi ng3k- car boxyl ate A m xture of
4- (Am nosul fonyl)- 1, 1-di nethyl ethyl ester-
1- pi perazi necarboxy lie acid (0.6639),

" I ' ' ga£atone) di pal | adi un(0) (50 ,

i 2B R TERI ) o 150

Acetyd chibrid® wab bdded. drepwoisy Intd a kolutibrpbfeviy OH( (3BHDPht (EOWh stirring for
cesi um car bonate (0.731

5 min 3 pIGPAR R b s B D B2 el baoylsner JEpghe
o B8 L B 25y 120 g
O T 1 ol The. Tart] o TLxt i povas L han T Tse s
evapqraige &%%‘VF the,subtide cprppquind 3 & Fr(ﬁ}g] Y)é%l]ﬂt 6(83 oned bet ween

'H ngfézggflxéxt@eég% 107 @D@'Hjﬂ%.(é 1(:2097 fh )4 1997 0BIANLE SHYer €

and the aqueous | ayer Wwas re-extracted wth
Et QAc (2 x 200m ). Organics were conbined, dried

SO4 d red ' . t ' th titl
i) R B PO i3 oA HoX BB APCI ( +ve)
The s?\il_g{(?%eg M’f@ﬂunm}&m;e% accordinﬁito the procedure outlined in example 34 step

[(Z,3-Difluorobenzyl)thio]-6-{[(IR 2R)-2-hydroxym
iii) usnhASpBopyirdpoxyprepanarl 2rdiol40.80g) (the product from step (i) in DCM

cLoml. vt gty Rt F3 R ) Pap Gt By BT 8 4
(dim&%tﬁyl%@ﬁo?pﬁifﬁﬁ@(’%ﬁ@? Bydepr B Ryl tAX Yubltil lcbfpBiuiit £k d/digar Zeolourless

trifluoroacetyl)-1 2,3, 4-tetrahydroi soqui
oil. Yagdnk8Ge suhconami de (the product fromstep i), 0.54q)

‘1 NYBEABMSER S €oTes B AT SRy S p Gl 3P 8 higen .37 - 3.45
(2 A e S PR P B B2 70 give the title

conmpound as a white solid. Yield: 180ng
iv) 4-[(1R)-2-{[tert-Butyl(dimethyl)silyl]oxy }-1-(isopropoxymethyl)ethoxy]-6-chloro-2-
[(2,3-difluorobenzyl)thio]pyrimidine
The subtitle compound was prepared according to the procedure outlined in example 1 step
iii) using 4,6-Dichloro-2-[(2, 3-difluorobenzyl)thio]pyrimidine (product of example 1 step ii)
(0.46g), (2R)-1-{[tert-butyl(dimethyl)silylJoxy }-3-isopropoxypropan-2-ol (product of step iii)
(0.66g), THF (SmL) and 60% sodium hydride (80mg), to give the subtitle compound as a
colourless oil. Yield: 0.56g

MS: APCI(+ve) 519/521 [M+H"]

v) N-{6-[(1R)-2-{[tert-Butyl(dimethyl)silylloxy }-1-(isopropoxymethyl)ethoxy]-2-[(2,3-
difluorobenzyl)thio]pyrimidin-4-yl}-1-methyl-1H-imidazole-4-sulfonamide

The subtitle compound was prepared according to the procedure outlined in example 1 step

(iv) using a mixture of azetidine-1-sulfonamide (prepared according to patent WO
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M5: APCI (+ve) 537 [MtH+] 1 NVR (DMSO d 0.98 (d, 3H),
1.04 (d, 3H), 2.95 (t, 2H), 3.30 (t, 2H), 3.60-3.67
WO mo6lobds23 4. 22 (s, 2H), 4.25-4.27 (m 2H), 4. 7BEWG82005/003257

(m IH), 5.63 (s, IH, 7.09-7.15 (m IH) , 7.21- 7.23

(m IH, 7.26-7.39 (m 2H), 7.56-7.61 (m 2H) The

i nt er medi at es for this conpound were prepared as

foI | ows: -136-

[ el t But 2-(trifluoroacetyl)-1,2 - rahydr o
200408 4475 (6 90 rishiibenayihartcaioncapainbiog O30 8L or

dlcycgih%l()ﬁeftés ﬁ{no a0 Qb %l Ari- gso O%Ef(}jll\/ltl eb{?ﬁﬂﬂ (RPROHY '(%é)n Beslurd

ride was added
carboRate®€0.B§f)p Mﬁdh 22{ [am hety((duﬂe:ehp)l)sﬂyﬁ@cy}ehalwmnpwmem},é)qthoxy]-

o-<tie D3y fp bt BDUIBT IR 100m 5 and DM (Lo0m ) -
(the pRAGu&IT3R q\g Eaﬁ&&t@kﬁe@slﬂnﬂ ﬁﬁﬁc&%ﬁ&@é&%}l @¥@hn Was

Fe-extrac 5 200m %mcs wer e
chromaagriaplsdon s:thwegiel O SEIP Aghieh- hexane €i8)i 10: Thas duens tg igiMe the title

the subt e.C as coI ourless oil. Yield: 3.56g
co Mdogpﬁg%g) g 2.95-3.02 (m 2H),
MS: 3P6Q+3e)8@5([M+IZ‘HD 4.79-4. 86 (m 2H), 7.37-7.49 (m
2H), 7.63-7.72 (m IH) 0 ii)
1, 2, 3, 4- Tet rahydr oi soqui nol i ne-7-sul f onam de - (
Exa Hﬁ_ﬁ E%gtyl) 2-(trifluoroacetyl)-
4-t etrahydroi soqui nol i ne-7-suh conam de (the
N-{2{1(3Difludroben i eliol-6;[ (1R)?Bhydwas- ldinetinllethdxy pytimddinndt yl}-1,2-
Stir 0 er.aturefor 96h. The reacti-on was
d‘m"ﬂ@ﬂl]{'g&mrad:? c‘{?ﬂ"ﬂ%“l‘a"e resi due purified by colum
chromat ogr aphy on silica gel 50% Et OAc/50 % /. r-hexane
to give the subtitle con‘pound/g\%aomw solid. Yield:
0.65g 5 1H NMR (DVSO) d 2. 3.80-3.86
(m 2H), 480485(m2H) 38743(mIH)

7.64-7.77 (m 2H) lgin N
N-(2-[(2, 3-D No z?l) hio]-6-{[ (IR 2R) - 2- hydr oxym
et hyl propyl ] oxy¥pyr, F

2-(trifluoroace -1,
ul fonam de 0 A/m xture of
|, 2,3, 4-Tetrahydroi soqui nol i ne-7-sul fonam de (the

The O fouhd YA prephrediabeorfling 2@ ihe procedure outlined in example 11 using a

mixture of ethyl (2R)-2-[(2-[(2,3-difluorobenzyl)thio]-6-{[(1,2-dimethyl- 1 H-imidazol-4-

yD)sulfonyl]amino }pyrimidin-4-yl)oxy]propanoate (the product from step (i) (0.25g), lithium
borohydride (2M solution in THF, 0.48mL) and THF (6mL). Purification was by reverse
phase HPLC (symmetry as the stationary phase and TFA/acetonitrile as the mobile phase)
then titurated with Toluene, DCM and then Et,O /iso-hexane to give the title compound as a
white solid. Yield: 44mg |

MS: APCI(+ve) 486 [M+H']

'"H NMR:(DMSO) § 1.14 (d, 3H), 2.27 (s, 3H), 3.44 - 3.49 (m, 2H), 3.56 (s, 3H), 4.41 (s, 2H),
5.02 - 5.14 (m, 1H), 6.11 (s, 1H), 7.08 - 7.20 (m, 1H), 7.25 - 7.43 (m, 2H), 7.92 (s, 1H), 11.44
(s, 1H)

The intermediate for this compound was prepared as follows:
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tris(di benzyli deneacet one)di pal | adium (0) (50 ng),
2-di cycl ohexyl phosphino-2',4"',6"-tri- rropyl-1,1"-bi
WO b@apb4seXPHOS) (50ng), cesium carbonate (0. 73RCTGBaE/003257
(2R 3R)-3- ({6-
chloro-2-[(2, 3-di fl uorobenzyl )t hi o] pyri m di n-4-yl } oxy)
but an-2-ol (the product of exanple 4 step i), 0.432Q)
in di oxane (40m.) was heater7at reflux in a mcrowave

300 vessel with cooling for 20m n.
i) Ethyl s2Reag 12 nszpsﬂnnmo@em@w i atmethy- Crduudaaen 4 he

0 00 m) and H20 (100
yl)s“%‘?ﬁl?#ﬁgﬁ gani cs \?\@mgﬁp%i‘é and the aqueous | ayer
The snbstle @mpdund otas prepated doCdidng ta tlihO;ﬁﬁte)durerLQMdddn ewanple 1 step

conbi ned, d (MyS an r iI.n vacuq.and the
() WS QB Erige Pb P TS IELARA e thyoliopin i ammad (19
ms(d%wmfeﬁgdc%hy)dgﬁlmlhmqm é@xﬁgﬁtp&se&éghe@iphbsﬁ}ﬁef@ne4’t@ tri-
give the subtitl npound O clear oil.

isopropyddgl’ N@hWUXPH@w (6131315;9 Memm@ﬁmnaﬁxﬁﬁﬁg)e 27[96 Chloro 2-[[2,3-

ol P SRR M b bkshs S AGE e e o

of eximpleni1dieepai €0. dg&)laha aidREhI@OTHS. RuiriflcaticOWRObNEb IuaS

prepared accor to the procedure outlined in _
chrorgg@ggﬁgp}éy oy silied g} u.smg @C{JMM\/&Q}QCI{QO 1 to 90:10 gradient) as eluent, to give

the tl% %ﬂ{,g((@@% %’\)&o’i%@&%%%%\g gilzrg?sgpr opoxynet hyl ) et hox

MS: APCI4vy) 328 Myl -| H i p dazol e- 4-sul fonarni de (the
product fromstep (v) (90ng) in THF (5nL) and I M
sol ution of tetrabutyl anmoniunfluoride in THF (0.28nL)

Exa @egrlvethetltle conpound as a white solid. Yield:
M5: APCl (+ve) 530 [ MrH+] 1K NVR (DVBO) d 0.98 -

2-{4-[2- mmﬂﬁd}belﬁ)’uﬁlfan)ﬂ)-Eﬁn(thpmpl)’nnﬁdm%-(ybplfampyl]qumﬁ‘azin-1-

6.17 (s, IH, 7.07 - 7.18 (m -
y‘“‘fﬁn}d‘m';f’q‘k‘/é“%’?“ﬁ%é(m 2H), 7.79 (d, 1H), 8.00 (d, IH),
11.57 (s, IH) The internedi ate,s for this conmpound were
07 >N"

prepared as foll ows: f\
I

To a solution of N,N-Dimethyl-2-piperazin-1-yl-acetamide (0.51g), in dioxane (20mL) was
added sulfamide (0.29g). The reaction mixture was then heated at reflux for 24 h. The
reaction mixture was allowed to cool before being reduced in vacuo to give the intermediate
compound as an off white solid. Yield: 0.65g

The title compound was prepared according to the procedure outlined in example 1 step (iv)
using a mixture of the above intermediate compound (0.38g),
tris(dibenzylideneacetone)dipalladium (0) (92mg), 2-dicyclohexylphosphino-2’,4’,6’-tri-
isopropyl-1,1’-biphenyl (XPHOS) (67mg), cesium carbonate (0.49g), 4-Chloro-2-[[(2,3-
difluorophenyl)methyl]jthio]-6-methoxypyrimidine (the product of example 35 step i) (0.30g)

and dioxane (10mL). Purification was by reverse phase HPLC (symmetry as the stationary
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1) (4 )-4-(isPropoxynethyl)-2,2-dinethyl-1,3-di oxol ane
To a solution of 2,2-dinethyl-I,

W@2b0x4skane- 4- met hanol (2g), in DVBO (501L), pomwdse@d 003257
pot assi um hydr oxi de was added portionwi se at 0C t hen
warmed to roomtenperature. 2- |odo-propane (43nL) was
added to the mxture at OC then stirred for 72h at
roomtenperature. The reacii3gn m xture was dil uted

e s 5 o S S
tognétﬂé Q?gég g@@%gg?tiQBVGZEge subtitle conpound

as c ear el d: 1K NMVR: (DVBO) d
MS.AP@H+{(e)51a+ﬂM+Hr.]26 (d, 3H), 1.31 (s 3H), 3.30 - 3.43

Ny apy §3 907 331'}13)13 baks, 3H 53 3i 9% 53 o, 8,984 1480 (m, am), 397
GRS by 1 L7

with stirring for 5 mn. A solution of

(4272)-4- (" propoxynet hyl ) -2, 2-di net hyl -1, 3-di oxol ane
Eéﬂﬂgi—ﬁé) (the product fromstep (i), in MeOH (301), was
4- Pyﬂ@ﬂeﬂzﬂﬁ&ﬁ ﬁﬁef-&lﬁ@ﬁsﬁmﬁk e [21023udifluord Bet A sulfafifl)-6-

was en warhed to roomtenperature and stirréd for
meth@xy-pyHmidimad-yllenmidiext ure was evaporated to give the

subtitl e conmpound as cl ear 0|I Yield: 0.8g 1H

NVR: (DMSO d 1.07 (dd, 6H), & “21 - 3.37 (m 4H), 3.47

- 3.55(m 2H) iii)

(2/?2)-1-{[~rt-Butyl (di neth

opan-2-ol The subtitOe.©o

to the procedure

N YI ] oxy} g3-isopropoxypr
ound was pre«ared accordi ng

using (2S)-3-irpropoxyp raNe-I [ 4. 8Qg) (the
product froms in

tert-butyldi hyl silyl chloride (1 599),
triethylamn .43m.) and 4- (di nethyl am no) pyridi ne

(50ng) at O ive the subtitle conpound as a cl ear

col ourl ess eld: 1.86g 1H NNR:(DNBC» d 0.07 (s,

6H), 0.91 (s, MH), 1.11 (d, 6H), 3.26 - 35(m 2H)
The tilesczrﬁpo?mc? gvag g}epgrl;% ’acgz)rcdifl?lg to t?fle%%oc(eg]ure%ll_ll)thned in example H_Dusmg a
mixture of 1-Pyridin-4-ylmethyl-piperazine (0.53g), sulfamide (0.29g) and dioxane (20mL).
Followed by tris(dibenzylideneacetone)dipalladium (0) (92mg), 2-dicyclohexylphosphino-
2’ 4’,6’-tri-isopropyl-1,1’-biphenyl (XPHOS) (67mg), cesium carbonate (0.49g), 4-Chloro-2-
[[(2,3-difluorophenyl)methyl]thio]-6-methoxypyrimidine (the product of example 35 step 1)
(0.30g) and dioxane (10mL). Purification was by reverse phase HPLC (symmetry as the
stationary phase and TFA/acetonitrile as the mobile phase) then titurated with MeOH
followed by DCM to give the title compound as a white solid. Yield: 0.23g
MS: APCI(+ve) 523 [M+H"]
'"H NMR:(CD30D) 8 2.77 (t, 4H), 3.47 (t, 4H), 3.96 (s, 3H), 4.01 (s, 2H), 4.51 (s, 2H), 6.13

(s, 1H), 7.07 - 7.24 (m, 2H), 7.34 - 7.42 (m, 1H), 7.99 (d, 2H), 8.76 (d, 2H)



i V)
4-1(1/?)-2-{[tert-Butyl (di nethyl)silyl]oxy}-I-(isoprop
W@200am24393 ) et hoxy] - 6- chl or o- 2- PCT/GB2005/003257
[ (2, 3-difluorobenzyl)thio]pyrimdine The subtitle
conmpound was prepared according to the procedure
outlined in exanple 1 step iii) using
4,6-Di chloro-2-[(2, 3-diflyggpobenzyl)thio]pyrimdine
(product of exanple 1 step ii) (0.469), (22?)-1-{[ r
-butyl (di methyl )silyl]oxy}-3-/rpropoxypropan-2-o0
(product of step iii) (0.66g9), THF (5nlL) and 60%
sodi um hydri de (80ng), to give the subtitle conpound
as a colourless oil. Yield: 0.56g Ms: APCI (+ve)
519/ 521 [ MtH+] V)
EZ&Hnﬂﬁﬁﬁ(I/7) 2-{["rr-Butyl (dinmethyl)silyl]oxy}-I-(isopro
- 1= Q-
> TR Db, Pt ppcraslar Lsptondc aca <o
benmﬂmﬂﬁudbﬂbhuﬁhoswmjmmmﬂuh4ﬂd]InndSUbt|tIe conpound was
prepared according to the procedure outlined in
exanple 1 step (iv) using a@ixture of azetidine-1
-sul fonam de (prepared accor ing to patent WO 136-
2004/ 011443) (0.199),

trls(dlbenzylldenea&btdae)hlpaIIadlun(O (0.53g), 2-
dlcyclohexylphggphk A?%Lkgt DFRK , - bi phen
yl (XPHOS) (39 s.{l}nc bonZte (

4-1(11?)-2-{[ LN

-butyl (dimethyl)silyl]oxy}-1-(i5opropoxynethyl)ethoxy]

- 6-chloro-2- 3-di fl uorobenzyl)thio] pyrimdine (the
product of sfepjyv) (0.3g) and di oxane (15nl).
Purification by col um chromat ography on silica

gel using EtQAc/ira-hexane (2:8) 50:70 as eluent, to
The tgle\pemphend wab prepanep ecnsadiag tathaipracedersiontlinedieemppiyusing a

mixeffeof bietami ity NEsRbo S RRRY S10 pitfamide 795 and diogane

10 (20 tmmb%a @3«yﬂlsrqallbbmyﬁuéheécetbﬂe)dhpzuadmm)rmmg) 2-

iiiiidazol e-4-sulfonaniide The conmpoun

dwycﬂ%pﬂp@@p&eﬂ@& eﬁ Oy - @wpmymécémh%‘/l&ﬁf’ﬂ%ﬁlﬁg) cestum
carbo%é%rfa@g)]; 11—(‘3'1%61[?)92-?[(2,3—d1ﬂuor0phenyl)methy1]th10] 6-methoxypyrimidine (the

product of example 35 step i) (0.30g) and dioxane (10mL). Purification was by reverse phase
HPLC (symmetry as the stationary phase and TFA/acetonitrile as the mobile phase) then
15 titurated with Toluene, MeOH followed by DCM to give the title compound as a white solid.
Yield: 0.15g
MS: APCI(+ve) 516 [M+H"]
'"H NMR:(CD30D) & 1.53 - 1.67 (m, 2H), 1.92 - 2.03 (m, 2H), 2.10 - 2.22 (m, 1H), 3.13 -
3.96 (m, 11H), 3.99 (s, 3H), 4.21 - 4.34 (m, 1H), 4.55 (s, 2H), 6.08 (s, 1H), 7.08 - 7.25 (m,
20 2H), 7.32 - 7.40 (m, 1H)
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m xture of ethyl
(2/?)-2-1(2-[(2, 3-di fl uorobenzyl)thio]-6-{[(],2-dineth
W@ koob/02482311 dazol - 4- PCT/GB2005/003257
yl ) sul fonyl ] am no} pyri m di n-4-yl ) oxy] propanoate (the
product fromstep (i) (0.25g), |ithium borohydride (2M
solution in THF, 0.48nm.) and THF (6nlL). Purification
was by reverse phase HPLC (ggimetry as the stationary
phase and TFA/ acetonitrile as the nobil e phase) then
titurated with Tol uene, DCM and then Et O /i s-hexane
to give the title conpound as a white solid. Yield:
44mg MS: APCl (+ve) 486 [ MtH+] 1H NVR (DWVSO) 5 1.14 (d,

Exanft 842. 27 (s, 3H), 3.44 - 3.49 (m 2H), 3.56 (s, 3H),

4-(3-]gi}l;rt;ltl_lglsi’i’pﬁ%ggp’r:gl?ﬂg:I?_)'gl:sfraSii%éLr%nlf%lﬁtl)?ﬁd?[#ég‘éwom-hﬂzz'y?s%lfanyl)-
: ' diate for thi d
-methbxdchyfmahi s TEmidy SLTPE LD (01 (5 S compound wes
)-2-[(2-[(2, 3-di fl uorobenzyl) ki o] -6-{[(I,2-dinethyl -m

-im dazol - 4-

yl ) sul fonyl ] am no} pyri m di n- | ) oxy] propanoat e The
subtitle conpound wasyprgpafjed gccordi ngito the
procedure outlined n &xa e tep(iV SJg a

m xture of I,2-E1ﬁ§igylme-imNdaz& e- 4 ffoni ¢ aci d

am de (0.199), tiNS( ibeﬁtylideneaceto pal | adi um
(0) (56ny), 2-di cyctfohexyl phosphino-2 '™ , 6" -tri-
[rpropyl-1,1"-1i phenyl (XPHOS) (41ng), cesium
carbonate (0./82g9), 2-[[6-chloro-2-[[(2, 3-
di fl uoropheny] ) met hyl ]t hi o] -4-pyri m di nyl Joxy]-(2/?)-p
ropanoi ¢ acyd~ethyl ester (the product of exanple 11
step i) (0.24g) and dioxane (20rL). Purification was

The thit @@lpeiid ¢As prephed hedhding ko t prardgeloutlBicd gn EXEAMplRDhbing a

- (100: 1 to 90: 10 gradient) as eluent, to give. the
mixtyrg of N, Nogigsthyd 3zEpeaag - wpyapen-dopraige (4 18 altgmige &57:;?%) and

- ; : ; 2me), 2-
d“’x*’%{?ﬁd}ﬁ?—' ?éﬁ@ﬁgﬁ’?tﬁ%pﬂg%ﬁgﬁgﬁe e jipalladiutn {0) Vo8 i
dicyctbexfipyid sphirfosipy J6] -tipiisppragyl- b1 -piphenyl (XPHOS) (67mg), cesium
carbonate (0.49g), 4-Chloro-2-[[(2,3-difluorophenyl)methyl]thio]-6-methoxypyrimidine (the

product of example 35 step i) (0.30g) and dioxane (10mL). Purification was by reverse phase
HPLC (symmetry as the stationary phase and TFA/acetonitrile as the mobile phase) then
titurated with Toluene, MeOH followed by DCM to give the title compound as a white solid.
Yield: 0.14g

MS: APCI(+ve) 517 [M+H"]

'"H NMR:(DMSO) 3 1.85 - 2.00 (m, 2H), 2.48 - 2.53 (m, 10H), 2.78 (s, 6H), 3.02 - 3.11 (m,
2H), 3.90 (s, 3H), 4.49 (s, 2H), 6.12 (s, 1H), 7.13 - 7.22 (m, 1H), 7.30 - 7.44 (m, 2H)



N, N- di met hyl - acetam de To a sol uti on of
N, N- Di net hyl - 2- pi perazin-1-yl-acetamde (0.51g), in
waozaxans2f 20n.) was added sul fam de (0.29g). TP€T/GB2005/003257
reaction m xture was then heated at reflux for 24 h.
The reaction m xture was allowed to cool before being
reduced in vacuo to give the internedi ate conpound as
an off white solid. Yield:-1@d1659g The title conpound
was prepared according to the procedure outlined in
exanple 1 step (iv) using a m xture of the above
i ntermedi ate conpound (0. 38Q),
tris(di benzyli deneacetone)di pal I adium (0) (92nm),
2- dlcyclohexylphosphlno 2", 4,6 -tri
rropyl -1,1"-bi phenyl (XPHCS) (67ng) cesi um car bonat e
(0.499), 4 Chloro-2-[[ (2, 3-
5 Exagg¥ggyorophenyl)nethyl]thlo] 6- met hoxy ryrimdine (the
ct of exanple 35 step i) (0.30Qy) and di oxane
Piperazibetl),4-disulfohicoaid 2a(2ikdiflupre-benzydmlfamsbo-metioxy-pyrimidin-4-

et ry  as, he stationary-138- phase and
yl]'a'%"g\é/%ﬂ‘é’f%ﬂ % e as the nobile phase) then titurated

with MeCH followed by DCMtoe.give the title conpound
as a white solid. Yield: 0.2 M5: APCI (+ve) 517

[ MrtH+] 1H NMR: (CD30D) d 3. 00 3H), 3. 02 (s, 3H)
3.41 - 3.53 (m 4H), CB & - (n1 4HF 3.97 (s,
3H), 4.29 (s, 2 09

2Hp
7.25 (m 2H) 733N74(mNH) 6l eNF
4-Pyridi n- 49lmp¢%1%p| per azi ne-| -sul f acid

[ 2- (2, 3-di fOT& o- bEi i zyl sul fanyl) - 6-

nmet hoxy- pyrlnhpln 4-yl]-am de The title conmpound was
pr epar ed acc/rd*ng to the procedure outlined in
exanple 81 using a m xture of

The titleRpmipdimnd way prepatag by @d@i@g éiznﬁbyl(sglfaggyl, chiqyidedpriagalution of N-
o e s RSROSOST e S BUBE P - s
trlﬂugro%eﬁat@ |sﬂh@ﬁ6/bﬂ@hﬁélrffﬁrﬂ Qxample 36) (0.25g) in DCM (5mL). Purification was
-tri-wopropyl-1,1"-biphenyl (XP A) Q ngg
by reg@gﬁ; glpﬁsg BPb S @y emet’y 49 &}e statioppyhgsepand THEA/acetonitr as the mobile
t
phase%)Etﬁeél i d{ldc‘?% El)@(gé’ 1?(561‘@ ngms\%‘;ed;ﬂ) i 6,6 t0BAANY BIL ESThStURR as a
white solid. Y1e1d. 0.11g
15 MS: APCI(+ve) 539 [M+H"]
"H NMR:(DMSO) 82.73 (s, 6H), 3.16 - 3.30 (m, 8H), 3.88 (s, 3H), 4.48 (s, 2H), 6.07 (s, 1H),
7.11 - 7.20 (m, 1H), 7.29 - 7.45 (m, 2H), 11.28 (s, 1H)
Example 86
{4-[2-(2,3-Difluoro-benzylsulfanyl)-6-methoxy-pyrimidin-4-ylsulfamoyl]-piperazin-1-yl}-

20 acetic acid
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(0.30g) and di oxane (1OnlL). Purification was by

reverse phase HPLC (symmetry as the stationary phase
war@e/VEReBCcet onitril e as the nobil e phase) thePCT/GB2005/003257

titurated with MeOH followed by DCMto give the title

conpound as a white solid. Yield: 0.23g Ms: APCl (+ve)

523 [ MtH+] 1H NWMR (CD3OD) d 2.77 (t, 4H), 3.47 (t,

4H), 3.96 (s, 3H), 4.01 (s,142H), 4.51 (s 2H) 6.13

The tr(vle ggn%mdzwgzpr_spa;edz ﬁﬂ ac'lgm %3@&0%1&%; o %?1““011 6P (a-2-2.3-
Dlﬂuoro(be%)alé\{\gﬂ?g . Hg{h?% ga AiE Y lhyléquaﬂlho&% - SpéAsn! - $Yl ke acid
ethyl BstemtiRopeyduny fiom depi) 46.914)-iaMeéOld (]l'lhE) tHuhlﬁeatiImanl&h)deverse
phaseéilgln(g k%%%;l&trdmgslc g rstghn a}afz &wtélg gp(? rl“%g?aclétro%ngjé as th {)iTe phase)
then tﬁtui(aﬁé?it WRR Tgh@ﬁél TRVZoidwed b;PEQ@rtééi\féQhé fuStdhpound as a white

fam de (0.29g) and di oxane (207.). Fol | owed by
sohthlBkl( 85enzyl i deneacet one) d| pal | adi um (0) (92nmg), 2-

cl phi no- 2' , 6" -tri-/rpropyl-I,r-biphen
MS: ‘81)6%/( Pf’a@%% cesi um car bonat e (0.499),
'H NNRATDI0DYS RI962, 33051|a l4¢p1 DBY e ZH)) nﬁmyk B8 ltin0hHE 308 (R o3k), 4.47
ypyrimdine (the product of exanple 35 step i) (0.309)
(s, 2HB)nG 10i(o N &N e7.03 28 (mP3H), 17 Bt Bh was by reverse phase
HPLC (symmetry as the stationary phase and
TFA/ acetonitrile as the nobile phase) then titurated

The ibetiediftt Y&Bis YRipbuidWhopveparby adXoMbive: gi ve the title
conpound as a white solid. Yield: 0.15g Ms: APCI (+ve)
516 [ MrH+] 1H NVR (CD3OD) d 1.53 - 1.67 (m 2H), 1.92

b (4{3:f2 S Dibrncblhy g dy -y 3-py by B perain-1-
yl}-aéetitQacidethytdster7. 08 - 7.25 (m 2H), 7.32 - 7.40 (m

Tre Sy SRR P AP  08 sl Pt Qo pegiogvise o
solutiof ot A-B-fitd 31 By ) Aty AR 6-methoxypyrimidin-4-yl]piperazine-1-
sulfonamide, trifluoroacetate salt (the product from example 36) (0.53g) and ethyl 2-
bromoacetate (0.36mL) in THF (10mL). The reaction mixture was diluted with H,O and
extracted with EtOAc. The organic layer was washed with brine and evaporated to give the
subtitle compound as an oil.

MS: APCI(+ve) 518 [M+H"]

Example 87

4-(2-Hydroxy-ethyl)-piperazine-1-sulfonic acid [2-(2,3-difluoro-benzylsulfanyl)-6-

methoxy-pyrimidin-4-yl]-amide

\

Iz

I

HO
The title compound was prepared according to the procedure outlined in example 24 using a

mixture of {4-[2-(2,3-Difluoro-benzylsulfanyl)-6-methoxy-pyrimidin-4-ylsulfamoyl]-
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6- met hoxy-pyrimdin-4-yl]-am de The title conpound was

prepared according to the procedure outlined in
weza@apkes28 1 using a m xture of N, N-dinmethyl - BepiGB2005/003257

rerazi-| -yl propan-1-am ne (0.51g), sulfam de (0.299)

and di oxane (20rL). Foll owed by

tris(di benzylideneacetone)di pal |l adium (0) (92ngy), 2-

di cycl ohexyl phosphi no-2',4:148- -tri-ii QOr opyI -1, r-biphe

nyl (XPHOS) (67ng), cesj um car bonat e

piperaginchiybl-aeepic [ap@zet@d @bter (b Hﬁﬂ%ﬂom@taﬁmlq %ﬁts? DOFdghlphium

g SRR O B L PSSR ) b e s

HPLQ @yﬁm&erypisaﬁe‘;‘stﬁiﬁhﬁia@ lﬁlmyemmi NH4@Ac1tabﬁoﬁlndb ia® thermyotplegihase) then

. and -TEA/ acet oni e) then . .
iura ik e VHOFIRIENES UL GVI0Bh Bt o0 oo e dgryiite sl
Yieldt itle conpound as a white solid. Yield: 0.14g M

APCI{+ve) 517 [M+Ht] 1 NMPv(DVSO) d 1.85 - 2.00 (m
MS: APCI(+2)496{MXE3 (m 10H), 2.78 (s, 6H), 3.02 - 3.11

' iRy TSa0ps 330 %) (o el 34 i ah s 601491 et 7 o 2,

14 P&azi e . Andy s8ld @iy i ¢ acid
6. ({% IIBQ 3-difl ugir]’o t?enzyl H?anyl ) - 6- met hoxy- pyri mi di n-4
- yI ] -am de di net hyl am de The title conpound was

S qgreplired bf}g %gdll o9 di met hyl sul fanoyl chloride to a

Exanhﬁei §5- 20 Bwhif dyte sipddanyy) the tdihlitidplocéduret hoxypyri rni d
Eéperam ne-|-sulfonamde, trifl uoro acetate

To a winionlafitbe vkl (OPromB AENHL. Soplegatiion oo

iftup 8y A1 iR b3l O etk G S P petRd e MR ffomamide, |

trifluG®adeiste mijtthplphaaeﬁ)om &eampilé B@r(éﬁmg) wig §ddEdlasiem MIDENItion

(0 4l follgwedbiiesm bouncicyngborotparits (5es S08 parsap it BHL). The

react?g%ngﬁ%g%. %ta{e? f{)gﬁg ﬁ,}_%le%élt%rgd tci %{n‘?)Q/e Qﬁg regihl)foll@ivélsoy

centrifugal evaporation to dryness. The product was purified by LCMS directed purification

(XTerra as the stationary phase and ammonia/acetonitrile as the mobile phase) to give the title

compound.
0, .0 SN F
I/\N/S\H l N/)\s F
A O
R
Example Example R M/Z
number [M+H]
88 N-{2-{(2,3-Difluorobenzyl)thio]-6- H _( 512
methoxypyrimidin-4-yl}-4-(1H- l\/\N
imidazol-2-ylmethyl)piperazine-1-
sulfonamide




w@ 4006D24823 3- Di f | uor o- benzyl sul f anyl ) - 6- met hoxyPQY/GBR00d/003257

7.11 -

7.20 (m 7.29 -

I H), 7.45 (

I H Exanpl e 86

n-4-yl

sul fanoyl ] - pi perazin-1-yl}-

m 2H), 11.28

(s,

acetic acid-142- The
title conpound was prepared by adding IMNaOH (InL) to
a solution of {4-[2-(2, 3-
Di fl uor o- benzyl sul fanyl ) - 6-ygt hoxy- pyri rni di n-4-yl sul f

amoyll-piperazin-l-yl}-acetic acid ethyl ester (the
89 produt-Hrdml6i2eli2.3) (0.31g) in I\/b(ﬁ (|?1). 578
Puri f [ wa reverse phase HBF Synmetry as
t he si g)?fﬁ%oﬁg??mglﬁtﬁoé-(’znd TFA/ acetgni tii I
mobi | enphasepyrithidn-4i turated with (Tol uene, D
follopwed by Et20to give the titleg conpound as a4 white
sol | d%yl#mnﬂ%)s%@ﬁﬁllwrampd-(we) 490 [ MrH+] 1H
NVR: ( CORRMioh _ (m 4H),| 3.39 (s, 2H),| 3.46
™3 sy PRty hpRenisgerinte L TN O ok 610 (s
90 |1 H), YTNOR-I(2B-Délupmbedzy)thid]-85 (t,| H They 505
interpediate for this cgrgggund was| pr ed as
follo ,\gl_etl}oi(ypyrmudm-4-yl}- -(2,3-
{4-[ 21 GRwaro E/,Il ~benaylisul fanyl)) - 6- net-hoxy- pyri mi di
n-4-y Uyt PTDPpRaRE 1 Y ceti o add et flyl
est er | Hpmauidd t | e conpound was prlepared by addilng 60%
sottmMAyH e 8—1i8e)—ppritonw-se—to—a—Ssetutgi—of
O N[ 2- | 1B K2 PHIBrsHOMIMO T8t hyl Tk fiQy - 6- met hodydyri m
i di n- fimieoRypRiAwiNe-yi RylB.onam de, fluoro acqtate
salt (the p?’oduqt fr_gllm}imgarrpl e 36)| (0\53g) and gt hyl
2- br phszlbeatlipigapazdeni puifonamige (10mL) . The readtion
nTxto gt ed-—with 320 and—extracted—wthrTES0AC:
2 The o 51%?@(2;‘3&9&%{/%) D%{Eﬁéy%\n th br(l/—l:ﬁg and evap ??gltﬂed
to gi yeethRypyithidid-2-y¢0awe8nHiaas- an BT . Ms: APQI (+ve)
518 [ MtH+] g(arrpl e .8'}¢ _
2-ylimethyl)piperazine- 1-sulfonamide N
93 N-{2-[(2,3-Difluorobenzyl)thio]-6- o 589
methoxypyrimidin-4-yl}-4-[(4-oxo0-4H- ©f“]\
chromen-3-yl)methyl]piperazine- 1- o -~
sulfonamide
94 N-{2-[(2,3-Difluorobenzyl)thio]-6- H\ 511
methoxypyrimidin-4-yl}-4-(1H-pyrazol- E{“
3-ylmethyl)piperazine- 1-sulfonamide
95 N-{2-[(2,3-Difluorobenzyl)thio]-6- | 544
—N
methoxypyrimidin-d-yl}-4-[3- \)<
(dimethylamino)-2,2-
dimethylpropyl]piperazine-1-
sulfonamide
96 N-{2-[(2,3-Difluorobenzyl)thio]-6- SN 529
XN
methoxypyrimidin-4-y1}-4-(1,2,3-
thiadiazol-4-ylmethyl)piperazine-1-
sulfonamide




WOorRa0aox482pyri m di n-4-yl]-am de The titl e conpoP@TGRa®S/003257

4-( 2-

Hydr oxy- et hyl ) - pi per azi ne-| -

sul fonic acid

[2-(2, 3-difluoro-benzyl sul fanyl)-6-

prepared according to the procedure outlined in

exanp

le 24 using a m xture of

{4-[2-(2,3-D'f|uoro-benzylsulfanyl)-6-nethoxy-pyrirnid

in-4-

yl sul fanmoyl ] --143- pifggsazin-1
ester (the product from exam

-yl }- acetic
|le 86 cfnnl

aci d

97

et hyl
(0.3l

(1. 2n]

phase
Ac/ ac
with

conpo
476 |
(t, 4

- { -2 yanopdybriHpyael-2- M sql
L 'THF Puri fication
ﬁ#ﬁ%lgy {&%3astrm static
ediflfblobédzg)asol-6e mobi |l e phas
Tol uene, MeCH foll owed, by DCN
umthagyra/rwmimé-wm&razmeel d:

%Iﬁl-obmé? NVR: (CDSOD) d 2.52 -

3.91 (s. 3H

THF

e) then tituri
lto give the {
13ng MS: APCI

2.61 (m 6H),
), 4.47 (s, 2

T‘
reUerse
na y phase angd NH4q

nt ed

563

itle

98

6. 14
Synth
synt h
sol ut
N-[2-]
Diflu

noy.a=z

N-{2+HKQ,3- Ulﬂﬁérobeﬂzyl)ﬂ]jé]’-rﬁ— 2H) ,
esi s of exa

e R RE R s B4 B ol
?.?h;afmm&tw&nyﬁfpiﬁe@aﬁnm'

omdbhwmyw)nethyl]twb] 6 met hg

798590, 1 H)
¢ 8- 107 wel

xypyrlrnldln-

99

R
RRtHoRy d;?}:ﬂéﬂeldﬁphiyp}w@ (1036 esi n

aoro (88ng and aceti g
¥t 4-dioxasl, agdidt at ed f or

TRXa%%rS%n§§m51§0||°“Ed by cd

ness. The produg
jyDﬁﬁﬂﬁqpﬁﬂﬂuﬁkQamﬂmnm@XEerra

ammonial

etate—satt—(t i
wdso.adged. as an
bdun

atd 2 8mL) .
48 hy then fil
ntrifugal

t was purified

as the statid

the mpbile nh'

100

acetonitrile as
1 Ne{?c [@13eDdnpdgnreyithial6- 145-

oni i L A

pI pe
(dimethylamino)pyrimidin-5-

yllmethyl }piperazine- 1-sulfonamide

o}-8 jt\/p»

_14¢- Exawple f@

101

N-{2-[(2,3-Difluorobenzyl)thio]-6-
methoxypyrimidin-4-yl}-4-[(3-
morpholin-4-yl-1H-pyrazol-5-

yD)methyl]piperazine- 1-sulfonamide

596

102

N-{2-[(2,3-Difluorobenzyl)thio]-6-
methoxypyrimidin-4-yl1}-4-[(1-methyl-
1H-1,2,4-triazol-5-yl)methyljpiperazine-

1-sulfonamide

526

103

N-{2-[(2,3-Difluorobenzyl)thio]-6-
methoxypyrimidin-4-yl}-4-(5-hydroxy-

2-nitrobenzyl)piperazine-1-sulfonamide

OH

O,N

2

582




The title conpound was prepared according to the

procedure outlined in exanple 15 using butyl
wd 2006{0248p€ 3- chl or o- 2-fl uororenzyl ) tr

0] - 6- met hoxyp}tirnidin-4-

yl } am no) sul f onyl ] pi per azi ne-| - carboxyl ate (the

product fromstep ) (0.26g), trifluoroacetic acid

(0.5n) and DCM (101L). Pucrjgg-cati on was by reverse

_phase HPIC (Svyimmetrv as the-147- stati onary nhacp and

PCT/GB2005/003257

104 TEA/ a¢
Wit h
as a
1 NMR
4H) ,
(t, |

Bt Bhl @3 Piflugeotenzy e -be phais

hen tr|t

e Sy P A e |

{(rbiI&£I)1- @ylﬁl&:ﬂl@l)@p’i}r&ﬁl@(m 4H)
3,92 (s, 3H), 4.50 (s, 2H),

6.

10" (s, |H),

45*“0?13%16 7.63 (m 2H), 8.74

(s, IH The

e
‘{title conp
AP ' +ve) 448
, 8.36 - 3.48

ratled
ound
[ MH+]
(m
.22

105 rer

fol |l ows:

4- Chl
rimd
to the
4, 6-d
ne (p

0f A ;@% “DHTuotdBerzy BTG
)nmﬂﬁm&pﬁnnhhnngd24ﬂhmﬁﬁobenz

1 3tank bbb HeReATE

ehfRafide [ (3-chl oro- 2 fluor

epared _according to patent

qﬁgﬁeparea ayg

NG

yI}(H - met

S prepﬁlgg acg

le 35 StEp X1)

benzyl )t hi o] py
2004/01 1443

588

hoxypy
or di ng

usi ng
rimdi

106 (0. 65

(88ny
4.41

I H),

But yl
4-1({
din-4
suth

QP4-(e {243 8nL) and 60% slo
i el 1H NVR ( CDCl

Dj %O‘?W%%‘Eﬁ"q% 43 (s, (IH)

f méhoxypyrégiday- | H), 7. 40 -

pyleminepsudiosy dpiperasinobenzy| ) t

AT ARGHB ke per azi

S prepared acc

1.

hydri de
3
%99-_(
|

46 (m

hi o] - 6- met hoxy
e- | - car boxyl at
ording to the

594
3H),
m
) r

pyrim
e The

107 proce
4- chl

rimd

Jlur(ez pe-Difkdrateneyighipl-6- 1 st
pr 0- 2-[ (3-chl oro-2-f | uorobenz

H@ﬂ}Oﬁ‘M@YIM&Uét}’ H‘d(ﬁ Step i)

ep . tPy) _using

78g).

| ester-

| -di met hyl eth
?g@#ﬁgc ar%)gI H {

roduct of exar

540
hoxypy

4- (an Y|
1-pipF xylie acid (the
| yD(othizBgiperazines)-slilfoaamydel denjeacet one) di

step
~|L||m /ﬁ\ /7Qm1\ ')

ple 15

rol | a
dlcyclohexylphosphno 2',4',6"-tri -
Exarhple XB§CS) (53m0) . cesium

N-{2-[(3-Chloro-2- ﬂuorobenzyl)thlo] 6-methoxypyrimidin-4-yl}piperazine-1-

[ rpropyl-1,r-bipheny

sulfonamide
O//
I x Cl
O=5—N""N s/\©/
H
N
HN

The title compound was prepared according to the procedure outlined in example 15 using
tert-butyl 4-[({2-[(3-chloro-2-fluorobenzyl)thio]-6-methoxypyrimidin-4-
yl}amino)sulfonyljpiperazine-1-carboxylate (the product from step ii) (0.26g), trifluoroacetic
acid (0.5mL) and DCM (10mL). Purification was by reverse phase HPLC (Symmetry as the
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carbonate (0.33g), and dioxane (8nL). Purification was
by col um chromat ography on silica gel using
wE@bsotisshexane (2:8 to 3:7 gradient) as el uenPCT/GBQIO3H03257
the subtitle conpound as a white solid. Yield: 0.26g
MS: APCI (-ve) 546 [MH ]-148- Exanple 109
N-{2-[(2,3-D fluorobenzyl)thio]-6-nmethoxypyrimdin-4-y
| }- 3- hydroxyazeti di ne- | sul flagam de The title conpound
~was prepared according to the _procedure outlined jn
stationary pphss 289 T/ angtaguitrijq as;the mopile ahaspbiher fraprajad) wikh MeOH
- - -difl . i - . Y hid.g di n- 4-
follogp eG0do Rlve AR 1 Fhle b Ry I G o 1 1)
MS: APC2Qg}) M8dMMIEol uti on of tetrabutyl ammoni unfl uori de

THE (5 . Purificati b C

1 oyl Blas 0y B PRk i 8% s S OB T . e 10
[ it ted with MeOH, Et20
G, 1@27?2%292?%%@;%;@2%54% 1?{?2 ?i t}Me compound as a
white solid. Yield: 40ng MS: APCl (+ve) 419 [ MrH+] 1H
.NVR: ( DMSQO 3.70 (t,  2H), 3.8 . 3H), 3.97 (t, 2H),
The injergdriss g Mom@dmeﬁpffyﬁegé?ol@% (d, IH)(, Y
(s, IH, 7.10 - 7.18 (m |H), 7.32 (g, |H, 7.41 (t,

IH), 11.23 (s, |IH) The internediates for this conpound
i) 4-Chdoxe-2-{ Gpehlend-2:fluprliengy) thidl-6-methoxypyrimidine

3-(t/t-Butyl-diphenyl.-silanylo -azeti di ne-|.-.
e sateiennelge i BB T AL BB Bl R B8 TS seep
(i) usinpget, aRBREG2E (P UkIbic2dlubfobexAMphie]pybntdiap (i) using
3-(tert-butyl-di phenyl -sil anyl oxy)-azeti di nemggrégeégared )
(prepseschacapiipe® pptenb MO W9HO4 ), pethen])(Emlly gyl sodium
. ldaqm de (0.34g). Isolation was by
hydné%ﬁ%?@%@?é@hwe excess sulfamde, the filtrate

'H NNBS(CIDER) & 898qeBH)N4MaC Ua3t(m, gHY 6. 46, SHRE.99 €7.05 (m, 1H), 7.25 -

conmpound as a brown oil. Yield: 1.2g Ms: APCl (-ve) 389
7.32 (o 1), 746~ 7.46 (m, 1H)

ii) tert-Butyl 4-[({2-[(3-chloro-2-fluorobenzyl)thio]-6-methoxypyrimidin-4-
yl}amino)sulfonyl]piperazine-1-carboxylate

The subtitle compound was prepared according to the procedure outlined in example 1 step
(iv) using 4-chloro-2-[(3-chloro-2-fluorobenzyl)thio]-6-methoxypyrimidine (the product from
step i) (0.26g), 4-(aminosulfonyl)-1,1-dimethylethyl ester-1-piperazinecarboxylic acid (the
product of example 15 step i) (0.23g), tris(dibenzylideneacetone)dipalladium (0) (73mg), 2-
dicyclohexylphosphino-2’,4’,6’-tri-isopropyl-1,1’-biphenyl (XPHOS) (53mg), cesium
carbonate (0.33g), and dioxane (8mL). Purification was by column chromatography on silica
gel using EtOAc/isohexane (2:8 to 3:7 gradient) as eluent to give the subtitle compound as a
white solid. Yield: 0.26g

MS: APCI(-ve) 546 [M-H]
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ii) 3-{[fel/t-Butyl (di phenyl)sUyl]oxy}-
-{2-[(2, 3-di fl uorobenzyl )t hi o] - 6-

woreaokhox4gpy/ri m di n-4-yl }Yazeti di ne-1| - sul f onam dePdtreB2005/003257
subtitl e conmpound was prepared according to the
procedure outlined in exanple 1 step (iv) using a
m xture of
4-Chloro-2-[[(2,3-difluoroqdgnyl ) nethyl]thio]-6-methox
ypyri m di ne (the product of exanple 35 step i) (O.
169) ,
3-(tert-butyl-di phenyl -sil anyl oxy) -azeti di ne-I sul f onam
ide (the product fromstep i) (0. 179),

Exaniplé $421i benzyl i deneacet one) di pal | adi um (0) (33rrg)

N-{2fizn DifueenbeseyDoAbs meen ekl By dFdugrerdipet
SmeWne (8mL). Purification was by col um
chromat ography on silica gel using EtQAc/irhexane (1:9

to 2:8 gradient) as eluent fo give the subtitle
conpound as a yellow oil. eld: 0.12g Ms: APCl (+ve)
657 [ MrH+] Exanpl e 110
N -{2-[(2,3-D fl uor@beary hNo] 6- metthoxypyri m di n- 4-
yl}- N[ 2- (di met hyl ajs{o) %J\ et bl suFf ani de The
title conpound Nor efir edNaccér di t he procedure
outlined in exa 1 ep (iv) using i Xxture of
4-Chl oro- 2- [ [|4@; 3-di f I uor ophenyl ) met hyt'] t hi o] - 6- met hox
ypyri mdine (t e product of exanple 35 step i)

The thle- c%'i_iﬂ)))und bds fn@bﬂ@& EUdo?dﬁhQQ) t‘h& Ryd ckdviré oiBinbyY iibeHabdne Beusing 3-
(prepared accord %Q rocedure outlined in Org.Letts

{ [tertgp)@)ql(dlghe(nyl;;ﬂylm Jdifluggynzythio]- -6-methoxypyrimidin-4-

yl }az&trl%né ?Cﬁu Hné)%l/]:dg ﬁ %ﬁ Ied'ri]lg nlgarg 2&8 é1l) ?@j Q@g? ag:lg)IM Zcﬁﬂi%n of
tetrabupyl@@toniunifiidridb en YHF (S BOPurifiodiing) waipsievense phatse R

(0.399) and di oxane (20 Purification
(sympgtyg ag@eﬁm@emmme( M?ﬁ?%ﬁ@w £ B bﬁ'aahaﬁebﬁla% griturated

ekt {H tRleRBADEInd L& white solid. Yield:
Wlth?ﬁt@)ﬁy/cg V\A?J%hl\t/’gé—(fePo ovve yeEtEO%g) gi ve tvﬁ,e(%lsotle ©
40mgconpound as a white solid. Yield: 0.12g Ms: APCI (+ve)

448 [ MrH+
MS: AP(8:I<[+ve) 4I]9 [M+H"]
'H NMR:(DMSO) & 3.70 (t, 2H), 3.86 (s, 3H), 3.97 (t, 2H), 4.29 - 4.39 (m, 1H), 4.46 (s, 2H),

5.79 (d, 1H), 6.16 (s, 1H), 7.10 - 7.18 (m, 1H), 7.32 (q, 1H), 7.41 (t, 1H), 11.23 (s, 1H)

The intermediates for this compound were prepared as follows:

i) 3-(tert-Butyl-diphenyl-silanyloxy)-azetidine-1-sulfonamide

The subtitle compound was prepared according to the procedure outlined in example 15 step
(i) using 3-(tert-butyl-diphenyl-silanyloxy)-azetidine (prepared according to patent WO
2003/072557) (0.93g), dioxane (20mL) and sulfamide (0.34g). Isolation was by filtration to
remove excess sulfamide, the filtrate was then reduced in vacuo to give the subtitle compound
as a brown oil. Yield: 1.2g
MS: APCI(-ve) 389 [M-H]
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1 NVR (DMSO) d 2.84 (6H, s), 2.86 (3H, s), 3.33 (2H,
t), 3.57 (2H, t), 3.93 (3H, s), 4.53 (2H, s), 6.05

WQ bod6/024823 7. 16 - 7.24 (IH, m, 7.32 - 7.45 (2HCTVGEB1&®BA03257
Exanpl e 111

N-(2-[(2,3-D fluorobenzyl)thio]-6-{[ (IR 2R)-2-hydroxym
et hyl propyl ] oxy} pyri m di n- 4-
yl)-(25)-2-net hyl pi peraziiiig9l - sul f onam de
(2-[(2, 3-drmuor obenz é()thlo 6-{[ (IR 2 ?-Z-Eydroxynet
ii) 3 Wanwyﬂ}MyW}yﬂlmff {2 [;ﬁ?-%’ -diflugygpgnzyl)thio]-

r arboxylate (th duct
methiiy g A BB BB B OO ) C 1Sy g
The sabtit@apoand tvias peepared ancdrding és ticypraaedticloutioed ge exswuge 1 step
TFA (15m he o dd t | ti e
) b PR o B B R AR E RS Rhsgrimicine
(the Pr&FH4E Sk Kafh tpYeaSBJer §'(§§9é)V §Qteh[bd\'ﬁ%lﬂﬁ‘}|l-ﬁ V\Zfo'x?ﬂaib}ﬁdme 1-

prep HPLC ive the tit onpound as a white solid
sulfoﬂﬁneﬂ@j (th;@gmguq_t fravmstep DMB)7 gﬁ tlls(gwewhdgqgacetg_nejQpe@adlum (V)]

camflp-agelbesiloys o Fsdubhoblipl 1o P8 aime,

ces1uﬁ1m8r8t%?htg 5(6 168y thdZﬁoy(aﬁb (81)). Pﬁrlﬂ&atlo‘ﬂl VE&;(yrzﬁollﬁhﬁ chromatography on

silicapeBysing Etp‘%qﬂsolzqqyne @19 ggé §§raq1qq)t) zwg:luep(p@ gnpq,glf sgbtgl_tle/_]_compound

asa)kﬂgxﬁh_ §a-ig £y medi ates for this conpound were
prepared as follows: i) e/t-Butyl

MS: ABS)(+4e)(@M [MxHiT] f onyl ) - 3- met hyl pi per azi ne-1 - car boxyl at
e To a solution of
(2S) - 2- net hyl pi perazi ne-I|-sul fonani de (0.5g) in
Exm#gwﬁ?ge (40m ) was added sul fam de (0.288g) and the

on m xture was then heated at reflux in the
N'-{ i (2 3Diflueratienzyidhin]- Boewoxyprrimidinsdy1 N4 B (dimgthylgming)ethyl]-
N AE4§£%d|o ane. The reaction m xture was partitioned
-meihy (100n1) and H20 (100n1) and the aqueous
re-extracted with DCM (2x100m ). Organic s were

coll ected dried and reduced i vacuo to give the
subtitle compound
|
N /S\ F
\V/A\N /A\T:i:]/

The title compound was prepared according to the procedure outlined in example 1 step (iv)
using a mixture of 4-Chloro-2-[[(2,3-difluorophenyl)methyl]thio]-6-methoxypyrimidine (the
product of example 35 step i) (0.35g), N-[2-(dimethylamino)ethyl] -N-methylsulfamide
(prepared according to procedure outlined in Org.Letts 2004, 6 (16), 2705-2708) (0.18g),
tris(dibenzylideneacetone)dipalladium (0) (73mg), 2-dicyclohexylphosphjn0-2",4’,6’-tri—
isopropyl-1,1’-biphenyl (XPHOS) (53mg), cesium carbonate (0.39g) and dioxane (20mL).
Purification was by reverse phase HPLC (symmetry as the stationary phase and
TFA/acetonitrile as the mobile phase) then titurated with MeOH followed by Et,O to give the
title compound as a white solid. Yield: 0.12g

MS: APCI(+ve) 448 [M+H"]

'H NMR (DMSO) & 2.84 (6H, s), 2.86 (3H, s), 3.33 (2H, t), 3.57 (2H, 1), 3.93 (3H, s), 4.53
(2H, s), 6.05 (1H, 5), 7.16 - 7.24 (1H, m), 7.32 - 7.45 (2H, m)
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as a clear colourless oil (745ng)-151- 1H NVR (DVSO
d 1.11 (d, 3H), 1.40 (s, 9H), 2.84-3.13 (m 3H), 3.32
WQ 20060048823 3. 64-3. 72 (m | H), 3.78-3.93 (m | H) PCEGBR005/003257
(s, 2H) ii)
N-(2-[(2,3-D fluorobenzyl)thio]-6-{[(IR 2R)-2-hydroxym
et hyl propyl Joxy}pyrimdin-4- yl) - t-butyl
(3S) - 4- (am nosul fonyl ) - 3- n@Sby| pi per azi ne-1 - car boxyl at
e A mxture of rt-butyl -
(35)-4-(am nosul fonyl) - 3- net hyl pi per azi ne-1I - car boxyl at

Exa@lé i{fe product fromstep i), 0.373g),

i benzyl i deneacet one) di pal | adi um (0) (50 ngy), 2-
N-(2-1;(:2;:5(4))(%&1%(1113%;1&]-6@E(IR,ZR),-BIBydmkym(Eglmsugby%]oxy}givﬁmidin-4-
. (50m),, si um, car bonat e .488 g) an
yl)-(l%?/z??lstiv}lleﬂP{!'g'gt]h$‘§ie‘BlﬁEll €2, 3-di fl uor obenzyl )t hi o]
ryrimdin-4- yl}oxy)butan-2-ol- ((the product of
exanple 4 step i), 0.36lg) in di oxape (20mM ) was
heated at reflux in a m crom@ve~Nat~ 1000C, 300W open
vessel with cooling for |.5H. The reaction m xture was

then reduced in vacuo grd N esi due peparated
bet ween Et QAc (200 \éo n (200 m}. TEe or gani cs
~, >

wer e separ at edjza’n?f H -extracted
wth EtQAc (2 20 ). HOrgani cs wer §

bi ned, dried
(MgS™4) and riiNyc (" vacuo to give subtitle

conpound as a yellow solid Yield 0.65g Ms: APCI (+ve)
-299%-3i VBXHEOR6] [ARZR)-2-hyd hylpropyl imidin-4-yl
N-2 @?‘2‘3 é[;h(ﬂ%B(%L()h-;éD%zf I uo%ggrg(zyl’ ) t)l\/b] }-/(Sr?)((}é@ﬁy)é Fg))? ye]? ﬁ%}fﬁn%; r]?m ¥
tert-bintil A-(dmyidsnido tydipépstd e brirdex ylatgi(the pradugf from step i1),0.65g) was

. h | i 0.228 .
aissoVB 3 BN LT B Bt Si et s tmmsiapisgungi o pggencous. TFA
(15mB-vwhsah&l Q@@g%{dﬁb@ SIRNiHB Qeattiodt mifurel stirretl ORE@BAE.-Thel readdiop

~ henyl (XPHOS) (50ng), cesium carbonate (0.585 and, .
mixtige (a6 reshicest i vackq, Zissolypd InMeobeandynurifisd &y By IFHQ%C 0 givg the title

Comwégggaﬁg%%$(the product step i), 0.40Qg) in

oxane was heated at reflux in a mcrowave at
Yieldl(fd¢g, 300W open vessel with cooling for 30 mins. The
1 NV OMEorS 04§, 3185 11950 FR91SS % V265301 (m, 1), 2.97-3.06
(m, 1H), 3.19-3.27 (m, 2H), 3.36-3.44 (m, 1H), 3.67-3.77 (m, 2H), 4.14-4.21 (m, 1H), 4.41-
4.50 (m, 2H) , 4.98-5.05 (m, 1H), 5.91 (s, 1H), 7.14-7.21 (m, 1H) , 7.31-7.41 (m, 2H), 11.28
(s, 1H)

MS: APCI(+ve) 504.1 [M+H"]

The intermediates for this compound were prepared as follows:

i) tert-Butyl (3S)-4-(aminosulfonyl)-3-methylpiperazine-1-carboxylate

To a solution of (25)-2-methylpiperazine-1-sulfonamide (0.5g) in dioxane (40ml) was added
sulfamide (0.288g) and the reaction mixture was then heated at reflux in the microwave at
IOOOC, 300W, open vessel with cooling for 44 in dioxane. The reaction mixture was
partitioned between DCM (100ml) and H,O (100ml) and the aqueous re-extracted with DCM
(2x100ml). Organics were collected dried and reduced in vacuo to give the subtitle compound

as a clear colourless oil (745mg)
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and the residue separated between DCM (150 m ) and H20

(100 m ). The organics were-152- separated and the
waqueous2d ayer was re-extracted with DCM (2 x RGDGIBR005/003257

Organi cs were conbined, dried (MgSO4) and reduced in

vacuo and the resulting residue was purified by prep

HPLC to give the title conpound as a white solid.

Yield: 102ng 1H NMR (DMVSQjs%- 3.28 (s, 3H), 3.63-3.68

(m 2H), 4.29 (t, 2H), 4.47 (s, 2H), 4.87 (t, IH),

6.03 (s, IH, 7.13-7.19 (m IH, 7.31-7.43 (m 2H),

'H NNIR: (M) 8 11 P3O g‘r;gi)olh%?a 914 yﬂepa)r 59 (5 2, 364372 (m,

1H), 517% BOBSin, i1H), 6802s 2H)
2-({6- Chl or 0- 2 [ 23dlfluorobenzyl)thlo]pyrlmdln4y
oxy)ethanol To a solutio

ii) N -KZérlemuemhe@zwtin@ QﬂKl%ﬁ&*&ehpzypﬂlﬁﬁ%qy&rppﬁli]wﬁgyﬂm‘dm'4'
hyl

e S R S SIS, ) e

A mu&hmwifyer&bdtyﬂ (85) Me(@antinasnl fovad)- 3-mamhydpiperseiie t locagbaxylate ((the

produgb Fomiaiid Haehdy Er eI paeE i BRI EER P08 ) 2

dicyciglﬂgxﬁ?ﬁﬁﬁhﬁ§ NP6 ﬁ‘ﬁ% ﬁl%r)gldl L3N8 h&@l X PHOSS (5(ﬂﬂQVCé&ﬂﬁn

re-extracted with Organi cs _were

carboogaiiD.#8%1g) ahdi @8, m@sm)chmﬂr[@a irpbepaxlbiodpinpigi-4-

stongfiebined BEUAERyO SR EFPeRle L 0ol PRl Biggene QOp g pestd o

refludinVeEmichew siek 100°€, QO(DIWQtj]bHih assehwitheaoligy for 1heThe reactibm
MS: APCl (+ve) 332/ 334 [ MrH+]  1H NVR: % O d
mixtuge gs thegzeduged pypacue apdthe ges@.}q)sepagatgg gtwesn Fﬁ(i)Ag @0’0 ml) and

H,O @6 §nl§ 5l‘hfl ggamcg wite sgpagaQec{ dd tﬁ&quegugﬁygr wik e Bxirhéld with

EtOAC[(2 x[z((mnﬂ) Dirg dnicsr vodre nmy:bjnbdm drled@MgB Oy dncoregdrededar yaquprtp give
per azi nﬁQ - sul fonam de To a sol uti on of
y

the sl}tﬂlflchl(ﬂgx%lldo#)SﬂX?yPWbS@ | )t hi 0] - 6-(2- hydr oxyet hoxy) pyr
Yield 0'6sH n-4-yl] tertbutyl

MS: APCI(+ve) 604.5 [M+H"]

Example 112

N-[2-[(2,3-Difluorobenzyl)thio]-6-(2-hydroxyethoxy)pyrimidin-4-yllmethanesulfonamide
OH
O/\/
S
o, 0 D\ 3 _
=
TSN N7 TS

A mixture of methanesulfonamide (0.228g), tris(dibenzylideneacetone)dipalladium (0) (50

mg), 2-dicyclohexylphosphino-2’,4’,6’-tri-isopropyl-1,1’-biphenyl (XPHOS) (50mg), cesium
carbonate (0.585 g) and 2-({6-chloro-2-[(2,3-difluorobenzyl)thio]pyrimidin-4-yl Joxy)ethanol
((the product step i), 0.400g) in dioxane (20ml) was heated at reflux in a microwave at 100°C,
300W, open vessel with cooling for 30 mins. The reaction mixture was then reduced in vacuo

and the residue separated between DCM (150 ml) and H,O (100 ml). The organics were
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4- (am nosul fonyl ) pi perazi ne-1-carboxylate ((the

product fromstep i), 0.7Qg) in DCM 153- (20m ) was
w@odaem24BEA (20m ). The reaction was then stirredr/aB2005/003257

roomtenperaturefor 18 . The reaction was then reduced

in vacuo and the residue dissolved in 7N NH3ZMeOH

(20m ) and stirred at roomtenperature for Ih. The

reacti on was then reduced i132vacuo and the residue

purified by prep HPLC to glve the t|tIe C
separgp s 1§ RO Uy {ayPrW BT rRF RRICd Ay @Q@ng?mis were

comb%llgg2 %@%Cﬂ) Mﬁedﬁce%g %H&uodﬁa? thegre t %kglcﬂlmwaé lﬁ)mfled by prep

HPLQ &, gitvd-bhe thle@mpound dd)a wlZﬁcOQ}liil YYeld[ nnozmg) 7.26-7. 35

'H N@ﬁ@&?@%%é%éﬁ» B3 0b oy &éﬁﬁ;{m TAh izh by o, 1),
6.03 %iuzﬂr?[ g%;ﬁ@t @?{}@J{}ﬁﬁﬁé {4, 961122 by dagxyet hoxy) pyrim

MS: ARGi(wos Bl O{Mkbi]per azi ne-| - carboxyl ate A mi xture of
4- (am nosul fonyl)-1,1-di net hyl et hyl ester-
1- pi perazi necarboxy lie acid (the product from exanple

The idterridd@Re Kor thid c@%@ﬂnd was prepared as follows:
tris(di benzyli deneacet one)di pal |l adium (0) (50ng),

2-di cycl ohexyl phosphl no-2',4',6" -tri-/5Qoropyl-1,r-bip
P ,- d
b 2 Qo AR R PP R BRISRE i) 200
To a sdl&t@ﬁydfett @amlorcwt[ez WdﬁfdiMbeﬁEﬁﬁh@X@Tﬂinﬂmt 1Qch6 pegudt,of example
i n di oxane was heated at re
L e rSaxmeeﬂax eIECRIPRO] héb@) i hEE (Jeyel |W%39¢ch18§11 i(ﬂégf Yewly and
the I‘C%Qtldﬂ Wi ¢ gg_@%‘lkfv?e%:&) 9905@115(1 H & Rgas{'hts ?&J@tl&?gﬁ'ﬁﬁl@ \}vzﬂs then
vacuo  an e )

e resi ue separ at bet ween DCM (
partit'ﬁmdd bR@eed BOO AL Y 200ThD and Hla®i(260 mdx #hs epanms wrmganaw@ and the

et et Rl S A PLE AR DIt i v
(MgS‘Cﬁ? Al Feeu&!dvzﬁ vIzHﬁ; zﬁlldtiﬁé Fe's@lt]ﬁ% PREKE S BpuAfiveby edtusal i d.
Qg M5 (-ve) O [MH] 1H N (DVSO d

chrorﬁatﬁ@ap]sy o8 H)lg:a gﬂag%gE@;‘\((/?ﬁ% Z@Hemt@w( the sglpq}tle emppund as a
clear%ﬁ Yle'l_cg 2. 4 87 (t. 18,

MS: APCI(+ve) 332/334 [M+H"]
'H NMR: (DMSO) & 3.90-3.95 (i, 2H), 4.42 (s, 2H), 4.45-4.48 (m, 2H), 6.48 (s, 1H), 6.98-
7.10 (m, 2H), 7.24-7.30 (m, 1H)

Example 113
N-[2-[(2,3-Difluorobenzyl)thio]-6-(2-hydroxyethoxy)pyrimidin-4-yl] piperazine-1-

sulfonamide

To a solution of N-[2-[(2,3-diflucrobenzyl)thio]-6-(2-hydroxyethoxy)pyrimidin-4-yl] terz-
butyl 4-(aminosulfonyl)piperazine-1-carboxylate ((the product from step i), 0.70g) in DCM
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30

6.03 (s, IH, 7.13-7.19 (m IH), 7.31-7.43 (m 2H),
11.12 (s, IH Exanple 114
WO @6/p%4R233- Di f | uor obenzyl ) t hi 0] - 6- ( 2- hydr oxy et IRONGBDYS/103257
m di n- 4-yl ] nor phol i ne-4- sul fonam de- 154- A mi xture of
nor phol i ne-4- sul fonam de (prepared according to
pat ent WD 2004/ 011443, 0.399q),

tris(di benzyli deneacetone)disgal | adi um (0) (50ny),
2-di cycl ohexyI&)hos phi no-

(20mp 'wa4' ad(@d TFA (20mlyr Byeyreaqtion wasthevestipied @irogos ferppsgasgsefor 18A.

i um carbonate. (0. 58 - ({.
The €l S B30k g b gl s oISy iphien i AN N R PomD)
and sti@éd@NBbm( ehipefat s fert 1H Therexasies thé reslueql i, vabuctfiGhe

i n di oxane was heated at reflux in a 0
residygt puriigd &y psmWLZS;s@ Aivgdbsalle GaraRpURA o A AGYte é?ﬂ% &ﬁkﬁa)g@emg
C xture was then reduced in vacuo and the
ms: ABEIGEA4HIMCICY T e s I (150 m) and H20 (100

'H NMR) (DMBD)os 380§ (\tmr@l)siep)ﬁ-BalﬂE(dl, 4o, 3.603 %4 1(nAE) | altedt, 2H),

re-extracted with nic
438 Gorlnbdd (UATOG BUTSOR). LA a0 U 26 b e s etk 7746 (o
1H) resulting residue purified by prep HPLC to give the
title conpound as a white solid. Yield: 0.15g Ms:
APCl (+ve) 463 [ MtH+] 1H NVR: (DI\/ISO) 5 3 18 (t, 4H),

3.60 (t t 4. 47 :
The lmqymefﬁatséorf%ls CPFDPO“'%{ yas E%PMF fogﬂOiVé 7.20 (m fﬁo,
7.31-7.38 (m IH), 7.39- 44(mIH) Exanpl e 115

l\l—[2-[(23D|quorobenzjv )t hi 0]

i) N-[261(2,3-Difloombearyiithaiol iy hy@onyethgxxj)pmm%éﬂ tert-butyl 4-

eti di ne-1- sul fonam de

(m?%s“;@ﬂ%nwg%%edfwre Ofa é’gj;zto pat ent WO2004/ 01 1443),

A mikiukSéih- Gﬁmaduutdﬁp@aqeamﬂetnﬂl dsﬁ:dﬂbptpc(r@z)méc’éﬂm})/hc acid (the
2-di cycl ohexyl phosphi no- 2

prodyas fiogpgHamplg 13 HEp Héﬂ;ﬁmg)xm@s?eﬂ@sbﬁl@f“e&% ¥dipglladium (0) (50mg),
2 RRETRI Rt B51 0 T 0, IYPRNF DO, Gl s
carbdplate(@©.335 @)l und 2-f((@nhﬂemhq@(12é -difRostbeneyilithip JpyEifridin-4-yl }oxy)ethanol
(the product from example 112 step ii), 0.400g) in dioxane (20ml) was heated at reflux in a
microwave at 100°C, 300W, open vessel with cooling for 30 mins. The reaction mixture was
then reduced in vacuo and the residue separated between DCM (150 ml) and H,O (100 ml).
The organics were separated and the aqueous layer was re-extracted with DCM (2 x 150ml).
Organics were combined, dried (MgSO,) and reduced in vacuo to give the subtitle compound
as a yellow solid. Yield: 0.70g

MS: APCI(-ve) 560 [M-H]

'H NMR: (DMSO) 8 3.28 (s, 3H), 3.63-3.68 (m, 2H), 4.29 (t, 2H), 4.47 (s, 2H), 4.87 (t, 1H),
6.03 (s, 1H), 7.13-7.19 (m, 1H), 7.31-7.43 (m, 2H), 11.12 (s, 1H)

Example 114
N-[2-[(2,3-Diﬂuorobenzyl)thio]-6-(2-hydroxyethoxy)pyrimidin-4-yl]morpholine-4-

sulfonamide
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0.40Qg) in dioxane (20m ) was heated at reflux in a

m crowave at 1000C, 300W open vessel with cooling for
w@0omions23 The reaction m xture was then reducepPlCT/aB2005/003257

vacuo and the residue separated between DCM (150m )

and H20 (150m ). The organics were separated and the

aqueous | ayer was re-extracted with DCM (2 x 150m ).

Organi cs were conbi ned, drilgg-5 (MgSO ) and reduced in

vacuo and the resulting residue purified by prep HPLC

to give the title conpound e solid. Yield:

0.13g Ms: APCl (+ve) 433 [ WH (DVMBO) 52.13

(quintet, 2H), 3.65-3.68 : (t, 4H), 4.30

(t, 2H), 4.47 (s, %,,04.191( .16 (s, 1H),

7.13-7.19 (m N > -7.45 (m

IH), 10 11.13|(s, Fﬂ

N-{2-[(2, 3-D QJwuo benzyl)thio]-6- oxypyrimdin-4

-yl}azetidiiie = sul fonam de 15 A mi xture of

SR B 5 B ey s

0. 399@) dns(mbleﬁ)i}@dyﬂlepbasm)dlpalladlum (0) (50mg), 2- d1cyclohexy1phosphmo-

2 4 iy bropsls | brrbiehr it AP HOR (308 ')S'yé%ﬁ%&b&ét $ 8485 g) and 2-((6-
chlor§251 9rd‘ﬁllﬁ)r%]l§e%z$loducfgﬁﬁﬁﬁlﬁﬁm%ry ol feiiho Behd s,@aﬁéa Y Bdtimple

i rnidine fromstep 1), 0.40Qg) in dioxane
112 s(emm 0. 40(@ xmé@mmb @0mi)ekasheated atirefiug ivaavierosava aol C, 300W,
en.vesse ool ing for 30
open SgEh Y ERCHKEIT oo P rereateau R LBl B g yguo and the
resmﬁe%ps&la&d%@%eawkm@vaﬁmda@m 4190 oath.) TiRRAg 4269 b Qeparated and
The organi cs were separated and the aqueous | ayer
the a«m@@uar Byercvasdeteatiacied withENA2 x 1080 Preanicsarire soppgd, dried

ST R Sl BTN 0 BT PRI e e
title donipoand P atite selil. &ieldi 0.85g0l i d. Yield: 0.1 8g Ms:

APCI ( + 432 H+] 25 1H NVR (DVSO) 51.31 (d, 6
MS: éPé?é((’r(Vve ILIM ]4 02 (t, 4H)( 4. 4)1 (s, 2H§ 5. ':%

I N&ﬁfgbﬁ% %’%18?@?@%@0 teHED), 8.68%, B 04,607 t, 2H),.4.47 (s, 2H), 4.88 (s,

1H), 6.10 (s, 1H), 7.13-7.20 (m, 1H), 7.31-7.38 (m, 1H), 7.39-7.44 (m, 1H)

Example 115
N-[2-[(2,3-Difluorobenzyl)thio]-6-(2-hydroxyethoxy)pyrimidin-4-yl]-azetdine-1-

sulfonamide

A mixture of azetidine-1-sulfonamide (0.33g, prepared according to patent W02004/011443),
tris(dibenzylideneacetone)dipalladium (0) (50mg), 2-dicyclohexylphosphino-2’,4’,6’-tri-
isopropyl-1,1’-biphenyl (XPHOS) (50mg), cesium carbonate (0.585 g) and 2-({6-chloro-2-
[(2,3-difluorobenzyl)thio]pyrimidin-4-yl }oxy)ethanol ((the product from example 112 step i),



10

15

20

25

The internmediate for this conpound was prepared as
follows: i)

wd 2@aloose3 2- [ (2, 3-di fl uorobenzyl )t hi 0] - 6- wopr OPORGBRE0S03257
idine To a solution of
4, 6-di chloro-2-[ (2, 3-di fluorobenzyl)thio] pyrimdine
((the product of exanple 1 step ii), 3g) in
propan-2-ol (20m) was addggsNaH (0.43g) slowy and

the reaction was then allowed to stir over@ 3@\&
0. 400g1h1@ diesgne (Whnbves beasediige e agaicrawave e d0BEr ARLN: prep vessel
v RO 0GB Ty B g e apgpnb e
separék&gﬁét)vge@@&ﬂ (I5OnWedrel H/jﬂ‘rﬁlﬁﬁﬁﬂ) Tthe bigim{ch/g@@ $eganad:d and the
reduced in vacuo to e title .compound.as .a
aqueoys fayer, Wps oF XgFted W"%g%m o b@ﬂ%ﬁ Cﬁwﬂéw( g%ééf"%’mfdz%f ied
sy b, A g bl Bl o
title cOBBPuIBl 2Ard wbite\soflid- I {eXd: 8- Idigf | uor obenzyl )t hi o] - 6- met hoxy

MS: %ﬁékﬂ,ﬁg{j‘gﬁwﬁﬁ)yrrol i di ne-1sul fonam de To a sol ution

'H Nl{aﬁz3 %ﬁ)Msdi)(a’ﬂrs[ (g@indr dzfi)l 985 068G, 2H)hB 9]1 (16 4H?t4130<(§(,03H)I W47 (s,
di n-4-" yl }am no) suhconyl | pyrrol’i di'n- Ecar amat e
2H), 49hés, pHY LS (sf tidm7st3ep 19 (I)a 11@) 75§)7. th( X% 18Rt h45ae, 1H),
1 13a( TFA slowy. The reaction then stirred at room
4@ raturefor 18h. The reaction was reduced in vacuo
and the residue purified by prep HPLC to give the
title conpound as a white solid. Yield: 70rrg VS:
_I_lm:ﬂ_l&ve) 432 [MHH+] 1 NVR (DMVBO) dl .89-2.02 (m

N-{2- @,3 P’zl_ﬂlgorgﬁgt‘gé} )Qlﬁb&bﬁkgdpé{&%@&e)gnﬁg%{f-‘h-gf}?%et}(ﬁnz 4- }ﬁltﬁﬁamlde

7 12-7.20 (m I1H), 7.28-7.431(m 2H) The internedi ates
for this conpound were prepzﬁ\d as follows:-157- i)
tert-Butyl @)

[ (35)-1-(am nosul fonyl)pyrgolidin-3-yl]carbamate To a
sol uti on of tert-t(_?tyl ( \plyrrolllen 3-yl carbamat e
(1.3g) in dioxane ) |Iwa dded sulfanp_-de (1.559)
and the reacti o@g/s hgat N] at 18h. The

reacti on m xt ur s H

A mixture of azetidine-1-sulfonamide (0.327g), tris(dibenzylideneacetone)dipalladium (0) (50
mg), 2-dicyclohexylphosphino-2’,4’,6’-tri-isopropyl-1,1’-biphenyl (XPHOS) (50mg), cesium
carbonate (0.585 g) and 4-chloro-2-[(2,3-difluorobenzyl)thio]-6-isopropoxypyrimidine (the
product from step i), 0.400g) in dioxane (20ml) was heated at reflux in a microwave at 100°C,
300W, open vessel with cooling for 30 mins. The reaction mixture was then reduced in vacuo
and the residue separated between DCM (150 ml) and H,O (150 ml). The organics were
separated and the aqueous layer was re-extracted with DCM (2 x 150ml). Organics were
combined, dried (MgSO,) and reduced in vacuo and the resulting residue purified by prep
HPLC to give the title compound as a white solid. Yield: 0.18g

MS: APCI(+ve) 432 [M+H"]

'H NMR: (DMSO) 81.31 (d, 6H), 2.26 (quintet, 2H), 4.02 (t, 4H), 4.41 (s, 2H), 5.33 (septet,
1H), 6.32 (s, 1H), 6.98-7.10 (m, 2H), 7.18-7.28 (m, 1H)
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then partitioned between DCM (150m ) and H20 (100m ).
The organi cs were separated and the aqueous | ayer was
WO esope4sagt ed with DCM (2 x 150m ). Organi cs WeCEGB2005/003257
conmbi ned, dried (MJSO) and reduced in vacuo to give
the subtitle conpound as a pale yellow solid. Yield:
1.449g 1H NVR. (DVMSO) d 1.39 (s, 9H), 1.67-1.77 (m
IH, 1.98-2.07 (m IH, 2.383¢2.87 (m IH, 3.06-3.13
(m IH), 3.15-3.22 (m IH, 3.30-3.35 (m IH,
The nse@@dmt@fpr(thtﬁ compoundgvaspreparedyy)follpys:r o/ t - But yl
{(39)-1-[({2-[(2, 3-difluorobenzyl)thio]-6-nmethoxypyrim
i di n-4- yl}am no)sul fonyl]pyrrolidin-3-yl}carbamte A
i) 4- OﬁléﬁbkE-RZ;B‘-diﬂﬁbtoﬂmtylbthm] 6- zsopropoxypynmldlne

To a @Slgmg;f{f 4@%?&%&? n uég(é% yq)tﬂjofp)%mllg ? d\gct of example
I I

1 stept 15) §%) ?(ﬁéd}(ﬂyﬂl %ﬁggﬁﬁﬁ%&g@éﬁ Nﬁi{ (B4 RIER 2@ th“i!é)ictlon was then

allowad ;o4$t1,r @'venmght ar RT oPhydl rebction nhixpine wy$ theX prOSpngdtyFen DCM

ctoori e B TRt ATttt e AUSPUR IR WSS

extraéféd Wit DM (¢ kN®oRNP @#%Jmcfsr\@éfé eyabRke, dfed SMRSO,) and reduced in
40Qg) in di oxane was heated_at reflux in a
vacuaﬁchlmv@ulattlemuwgmcgmalﬁm@bw&s@eﬁwtlh £ooling for

i T gt PR U S AP LR 7 072 o

1H), 2R4- 7"®QH5,]259 m ). The or gam CS were separ at ed and the
aqueous |ayer was re-extracted with DCM (2 x 150m ).
Organics were conbined, dried (MgSO ) and reduced in

Fxa yosto gi ve the subtltle conmpound as a yel |l ow solid.

4@%—3—. 0. 759 Ms: APCl (-ve) 530 [MH Exanple 118

(3S)-8-hind- X242, NdiffadroBeryltib]s6-madthogypyyinnidix}-4 64 ypyrididime-1-
pyriniidiii-4-yl }pyrrol i di ne-1sul fonam de H2-158- To a
sulfoaamide on of r -buty

{(3/?2)-1-T({2-[(2, 3 di f 1 uor obenzyl ) t hi o] - 6- met hoxypyri
m di n-4- yl }am no) sul fonyl ]Qyrrolidin-3-yl}carbanate
(0.75g) in DCM(lOrri) was aded TFA(lOrri)

/\©/F

To a solution of tert-butyl {(3S)-1-[({2-[(2,3-difluorobenzyl)thio]-6-methoxypyrimidin-4-

HN

yl}amino)sulfonyl]pyrrolidin-3-yl }carbamate (the product from step ii), 0.75g) in DCM
(10ml) was added TFA slowly. The reaction then stirred at room temperaturefor 18h. The
reaction was reduced in vacuo and the residue purified by prep HPLC to give the title
compound as a white solid. Yield: 70mg

MS: APCI(+ve) 432 [M+H"]

'H NMR: (DMSO) §1.89-2.02 (m, 1H), 2.07-2.20 (m, 1H), 3.30-3.56 (m, 4H), 3.74-3.81 (m,
1H), 3.82 (s, 3H), 4.43 (s, 2H), 5.89 (s, 1H), 7.12-7.20 (m, 1H), 7.28-7.43 (m, 2H)

The intermediates for this compound were prepared as follows:



slowy. The reaction then stirred at room
tenperaturefor 18h. The reaction was reduced in vacuo
waemeh 823 esi due purified by prep HPLC to gi vePtieB2005/003257
subtitle conpound as a white solid. Yield: 0.17g 1U
NVR:. (DVsO) dl .89-2.02 (m IH), 2.07-2.20 (m IH),
3.30-3.56 (m 4H), 3.74-3.81 (m IH), 3.82 (s, 3H),
4.43 (s 2H) , 589 (s, IH.157-12-7.20 (m IH, ),
7.28- h'& MS:. APCl (+ve) 431.9 [ MtH+] The
i) teannte!lKéii)i @glmléulfqnﬁlh)yemﬂauﬁw lkarkamatepar ed as

dded
To o SRR e b LAy Bl (et (.2 i ionane (S was e
sulfarfide (. 59@ 0 theerehothvulwis Hedie@)at DLO°Cdbt 15 The yd:a«:ambamaue was

(1.39) 1 n di oxanew&om) was added sul fam de ( %I
then i ok bricigen POAM kD AnH-Q (0TI R oTHiBNES e Scpatated and

[ e DGM
5. the adyERRILAR UK Y G w RO RS K LSORDCERRIATRR. Flbiaddydried
(MgSOhpamireéaued it ay@o togdertie sbtitlacompowidtas alp@h Yellow solid. Yield:
100nm ). Organics were conbined, dried (MySH) and
144greduced in vacuo to give the subtitle compound as a
\/ 6 VR0 212 89 (m, 1H),
N]?@S’. %Bbg'ﬁd)% 3944, 91,1 M 61- @'77%%?9)8112 M 7%&'@% ’258 (m, 1H)
3.06-2.182m218Y, 3(15-3.2Hm, B)08- 39 A3 (my 1H)HB.9334 ABa3. 12D , (632 (s, 2H)
10 !2II:|)D,_3529-3.35(m IH), 3.92-4.00 (m IH) , 6.72 (s,
i
iif) tel%?r%i)tyl% k830 4R{i\¥¢z25 &fﬂ%o?otfbn&&mmt@ﬁﬁmaxtybyﬁhnmt hoxy
yl}anil(lﬁs)ﬂfanxlmrndshhf%ma)rpymﬂtﬂ idin-3-yl] carbamate A

A mufnt}n)'g &r t?rt— fg}y& p{?g);gftt?%;#yﬁl)ﬂfonly )Byrr%lljdri]n-g-)g/qc]aﬁ émglte nga{le product from
step i, . %@Q)tgs(%fﬁeﬁi;ﬁidﬁﬁd&é&tbh@&i@@ﬂﬁﬁmﬁm@)) @0 pag)l Miaymohe;)ylphospmno-
i cycl ohexyl

2'

15 24 ér@w%omowl 1 Binbeal H%XS%@@SM% ssbome 0 S 4
B
example(BHugtép #) F QH002) anpib earBF268mb pvds)heat®d 40 iima mlmsmee at 100°C,
300\’&%0}%% )v%s\gglﬁw&ggggpgam o uxr%re?ggn%é&mﬂ?r\égva%%lﬁg reguced in vacuo
and tﬁceégfélhg Se gt 2td HBAwEESDENEN SORRY GRATLO (VSIEMD. Thélorghics were

resi
20 separated and the aqueous layer was re-extracted with DCM (2 x 150ml). Organics were

combined, dried (MgSOs) and reduced in vacuo to give the subtitle compound as a yellow
solid. Yield: 0.75g
MS: APCI(-ve) 530 [M-H]
Example 118
25 (3R)-3-Amino-N-{2-[(2,3-difluorobenzyl)thio]-6-methoxypyrimidin-4-yl }pyrrolidine-1-

sulfonamide



10

15

20

25

30

separated between DCM (150 m) and H20 (150 m ). The
organi cs were separated and the aqueous | ayer was

w0 esoext4sact ed with DCM (2 x 150m ). Organi cs VWBCEGB2005/003257
conmbi ned, dried (MJSO) and reduced in vacuo to give
the title conmpound as a yellow solid. Yield:
0.77g-159- Ms: APCI (-ve) 539 [MH] Exanple 119
(3R) - 3- Ami no- N-{2 [ (2, 3-difilkgor obenzyl )t hi 0] - 6- met hoxy

pyrimdin-4-y { }/errol i di ne-1sul fonani de To a solution
To a s@iuqon.omqrybutyl 8 ) 1-[({2-[(2,3-difluorobenzyl)thio]-6-methoxypyrimidin-4-

yl }almao)é’l)lfﬁy hb§@otdif a3 b LR ORPTY i DB ol &l QAR AT 10m1)

slowlylmrfbmlbﬁ wlhe‘nmweai aBrooht fenhperperefor 18a- Thmadmnwatreduced in
(0.75Q9) Om) was added TFA (10m) %AQ/
vacuw@ééhfr @ﬁldtlﬁ ahn%%q w @rap &EPLCo@ralYfe%é\l%ﬂ%Wu& Asa ‘VHBC solid.
Y1e1dr§.‘”1“§é' on was reduced in vacuo and the residue purified
prep HPLC to give the title conmpound as a white
'H NEI®: (BMSO)S18R9-D02 Gy, NIy, 2A8PC1.20-(a,) 1H)4 8. 3DIBF6H]m, UH)NB/R4-3.81 (m,

cDAl 3). d 1.43 (d, 3H),. 3.07 (t..1] 3. 15 viry |
1), $556. ¢H) Wi A5 e 1 11876 (i D 728 B3 280
: , 4.30-4.37 IH), 4.42 , 2H),
Ms: g RIS 710 (m 2t 7.10-7.22 (m 1) The
internmedi ates for this conpound were prepared as
t.ert

follows:
The “&tg‘in?‘)d-lao‘@#@%ﬂ}}‘f ﬁ?‘ﬁ%@é‘él &S Pre%rf’g&?(@ué’té To a sol ution
of (2i7?)- 2rrethy|p|pera2|ne(lg) in THF (10mM ) was
. added di-tert-but di car bonat e E .459). The reaction
i) tertraBwtyl [ @R)vA S(anlin nrl@mhdlat -y amdHfer at ur ef or

To a %%Ilo(nlcgﬁermﬁlgytl {1%8%?}8)8:1’?[?03 %%rﬁaaﬁ[k @a%gﬁ %1?595\/\,%(@61&%@ added

sulfaipRIRAI 86 gpa@rtﬂe fdaeucaﬂwmtehaay e10°@dr | 8h. Rieramtion miktinte was

DCM (2 x 150rr1|}3 881n| cs were conbined, dried (MySO )
then mjtm@d l]p@@v:ben GMALE0 m andVieQ HO0gul Thejcsandsppin depssated and

the a Cluse Jey zlzs re- egﬁﬁl&ak&’g]}llg:l\?gb }J“{'BOP%DW@IL}% Perd%o ig‘ﬂmed dried

(MgSdd) anc?reaﬁced in vacuo to give the subtitle compound as a pale yellow solid. Yield:
1.69g

'H NMR: (DMSO) & 1.39 (s, 9H), 1.68-1.76 (m, 1H), 1.98-2.07 (m, 1H), 2.82-2.87 (m, 1H),
3.06-3.13 (m, 1H), 3.15-3.22 (m, 1H), 3.29-3.35 (m, 1H), 3.92-4.00 (m, 1H) , 6.72 (s, 2H)

ii) (3S)-3-Amino-N-{2-[(2,3-difluorobenzyl)thio]-6-methoxypyrimidin-4-yl}terz-butyl
[(3S)-1-(aminosulfonyl)pyrrolidin-3-ylJcarbamate

A mixture of tert-butyl [(3S)-1-(aminosulfonyl)pyrrolidin-3-yl]carbamate (0.525g),
tris(dibenzylideneacetone)dipalladium (0) (50mg), 2-dicyclohexylphosphino-2’,4’,6’-tri-
isopropyl-1,1’-biphenyl (XPHOS) (50mg), cesium carbonate (0.429 g) and 4-Chloro-2-[[(2,3-
difluorophenylymethyl]thio]-6-methoxypyrimidine (the product from example 35 step 1),
0.400g) in dioxane (20ml) was heated at reflux in a microwave at 100°C, 300W, open vessel
with cooling for 40 mins. The reaction mixture was then reduced in vacuo and the residue
separated between DCM (150 ml) and H,O (150 ml). The organics were separated and the
aqueous layer was re-extracted with DCM (2 x 150ml). Organics were combined, dried

(MgSO,) and reduced in vacuo to give the title compound as a yellow solid. Yield: 0.77g
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2.99 (m IH), 3.66-3.74 (m 4H)-160- ii) tert-Butyl (3
) - 4- (am nosul fonyl ) - 3- met hyl pi per azi ne-1-car boxyl ate
waeoa/0ssbaiti on of t rt-butyl PCT/GB2005/003257

(327?) - 3- et hyl pi perazi ne-1-carboxylate ((the product

fromstep i), 1. 1g) in dioxane (60m ) was added

sul fam de (1.06g) and the reaction was heated at 110C

for 18h. The reaction m xtuse-was then partitioned

bet ween DCM (150m ) and H O (150m ). The organics were
MS: ARpKrv#) 639 BMdH{ he aqueous | ayer was re-extracted with

DCM (2 x 150m ). Organics were conbined, dried (MgSO)
E arid ;duced in vacuo to give the subtitle conmpound as
-ﬂﬂ’—ﬁr&i-e yellow oil. Yield: 1.44g 1H NM\R (DMBO) 5 1.10
(3R)-3A m&td-N-(2-[88 3{difludtobenzy 1 dhio B 6 ke thoky phfiimidin-A7yl Ppy3-tolidine-1-
(m.,2H), 3.63- 3.71 (m IH), 3.79-3.87 (m IH, 6.79
sulfopamide) i) -Butyl
(3/2)-4-[({2-[(2, 3-di fl uorobenzyl)thi o] - 6- met hoxypyrim
i di n-4- O
yl }am no) sul fonyl ] - 3- net hyl|pi perazi ne-| -carboxyl ate A
m xture of rt-butyl AN F
(3/7?)-4-(am nosul fofyl) - 8- matl\ﬁyl pi per a3
te ((the prod fr8m s i 08549
tris(di benzylﬁﬁ(e\ ac tNJne) M pal fadi u (50 ng), 2-
di cycl ohexyl ghosphi no-2',4",6' -tri-ipropyl-1,r-biphen
(XPHOS) (5 (0429 g) and

yl , “eesi um car bonat e

To a éolﬁihk_hﬁcﬁﬂ&t_eﬂ-‘t{u%y? §313)r-di[(gizt[§m?ﬂh‘ﬂnydljennltl}thjg]5 “bhinetho Gypysittidia-d-

ri m dine e product from exa
SRR RN X -
TFA W%@W%e 10005n 128 MrePREBOMNE Fe%ﬁkréﬂn‘éfbr Q8R! TIGref@lon was

he reaction mxture was then reduced in

reduced Guioacpdhnd hiee residuaipeifediyrmepHPBE: tnaive tBENIE ¢aOpernd as a white

) dg{;l@g 100 m ). The organics were separated and the
SOhdg‘glﬁ’ 30 Bayer was re-extracted with DCM (3 x 150m ).

MS: RPeRvESsEMMIGONDI ned, dried (MySO4) and reduced in
vacuo to give the subtitle conpound as a yellow oil.
'H NMR:| (€D @) &L 4381, 3BPG .07 (te}HB 33 5[ HI), 3@6'c{yﬁpllé), 333 (d, 1H), 3.60

(t, 1H), 3.86 (d, 1H), 3.95 (s, 3H), 4.30-4.37 (m, 1H), 4.42 (s, 2H), 6.01 (s, 1H), 6.99-7.10 (m,
2H), 7.19-7.22 (m, 1H)

i ne-1-carboxyl a
F

The intermediates for this compound were prepared as follows:

i) tert-Butyl (3R)-3-methylpiperazine-1-carboxylate

To a solution of (2R)-2-methylpiperazine (1g) in THF (10ml) was added di-zert-butyl
dicarbonate (1.45g). The reaction mixture was allowed to stir at room temperaturefor 18h.
The reaction mixture was then partitioned between DCM (100 ml) and H,O (100 ml). The
organics were separated and the aqueous layer was re-extracted with DCM (2 x 150ml).
Organics were combined, dried (MgSQa) and reduced in vacuo to give the subtitle compound
as a clear oil. Yield: 1.1g

'H NMR: (DMSO) § 0.92 (d, 3H), 1.38 (s, 9H), 2.57-2.70 (i, 1H), 2.76-2.81 (m, 1H), 2.87-
2.99 (m, 1H), 3.66-3.74 (m, 4H)
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(3S)-3-Am no-N-{2-[ (2, 3-di fl uorobenzyl )t hi o] - 6- net hoxy
pyrimdin-4-yl}-(2S)-2- nethyl pi peri zi ne-

wa 2@dlotasaani de- 161- To a sol ution of ten- butyPCT/GB2005/003257
(35)-4-1({2-[(2, 3-di fl uorobenzyl )t hi 0] - 6- met hoxypyri m
di n- 4-
yl }am no) sul fonyl ] - 3- net hyl pi perazi ne-| -carboxyl ate
(0.75g) in DCM (10n) was 4dged TFA (10m ) slowy. The
reaction was then stirred at roomtenperaturefor 18h.

ii) tertFButyl €3R)-4-6aminosulfenyl- 3-methylpinerazinerd-qaghoxylate 4 e

g P o _ :
7o G S B By A B Db SRRy e .
1.1g) Iﬁil\@bxag@?éﬁh?g vﬁilshdéﬁiss(d:gfgnﬁ((ljﬂ') (,1I.05g@ Z%c( glg rd:dtd)ion @a&ﬁza(tmﬂ(iat 110°C

for 18hg] he ;qjagtiqgl_ Ig'gm(rgl? was p.]'}e,n ml(tgi?_ngd ’ W(EPﬁI QC{I};[ ’(lgp%% alecgl’g[zo (150ml).
The oﬁ:%nlcf&?eeg% %e{pgrraﬁe!éiggnd e gcﬁxg;ustllg?/érmfas%@extr%ctécpv'vzh g@l\ﬁr@l xdl 50ml).

I at es s conpound were prepare
Orgaifiss Werelcombinei) driedr(MgB0,y hnd reduced in vacuo to give the subtitle compound

(3S)-4-(am nosul fonyl ) - 3-net hyl pi perazi ne-| - car boxyl at
as a palepigligw Ol Hﬂq?%rﬂ-‘b‘% rt-butyl
t { ' Z] rs0<y | ,307-3.81 (m, 2H), 3.63-
H N R DT Ot § (EPZLAL QPR AT S PP (o 2
3.71 @medc) 2M9B8Y (nedHp 6.2 (s12HL for 18h. The reaction

m xture was then partitioned between DCM (150 nl) and
... H2O (150 m ). The organics were separated agnd.th
iii) te&q‘é'é@b@ﬂ)a@Ea({2‘“&@'¢'@“@¥&‘1‘§6¥‘3§‘%§H“W@"§‘“1‘90‘ﬁ‘l ).

' ]l ] grd O ) and reduced in

yl}an%%glf?%ylglgvlgettﬁg@g%tﬁﬁe Iqeéa?g(r)r{‘)%ﬁd as a pale yell ow
A migtute of Yerelbdtyl (3 64 (dbiinddvitony IDEBAthpir@razihe- Beprboxylate ((the

SENC I Y W R AR

sy I § L e GO Gt
carbondier(0429 g) and 4-Chloro-2-[[(2,3-difluorophenylyméthyljthio]-6-méthoxypyrimidine
(the SR ERRL SRR, {5, B0 Bl BBYAR b AARRAM Rifixch o
micrdvdBk-af 10670, BOGW] bssylelseBwiratcbyliny foe 6@ iine The caxchiox yiixttre was
then sedl(lc?e'dsiz %912120 and the residue separated between DCM (150 ml) and H,O (100 ml).
The organics were separated and the aqueous layer was re-extracted with DCM (3 x 150ml).
Organics were combined, dried (MgSO,) and reduced in vacuo to give the subtitle compound
as a yellow oil. Yield: 0.75g

MS: APCI(-ve) 543 [M-H]]

Example 120
(3S)-3-Amino-N-{2-[(2,3-difluorobenzyl) thio]-6-methoxypyrimidin-4-yl}-(2S)-2-

methylpiperizine-1-sulfonamide
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tris(di benzyli deneacet one)di pal |l adium (0) (50ng),
2-di cycl ohexyl phosphi no-2',4',6"-triirpropyl -

wal2e0sioptsenyl ( XPHOS) (50nm), cesi um car bonat e POT/282003)003257
and 4-Chloro-2-[[ (2, 3-

di f | uor ophenyl ) net hyl ] t hi o] - 6- met hoxypyri m di ne ((the

product from exanple 35 step i), O 373g) in dioxane

(20rr1) was heated at refl u916?1n a mcrowave at 1000C,
open vessel with caqoling for 60m.n, The reactj.on

To o hggPRS t%§u‘b’h@$)14dét?cga 3rityarebrpzahidu s med iy midin-4-
v (ganl c3 ver eﬂglgﬂ%ér?%ﬂé%} Q{FO)‘% &%8?% ga%tj}gglgis 1Pg§/—jé]‘?asvgg o

TFA ¢ leﬂﬁ)(stldi\am @te mabﬁer@M thén xtirt&sOatirpom Qegpperaosefne d 8h. The reaction
conbi ned, dri 4) and.redu 0 t

was redged towdctp SOE i SRS IMERs P PrOE L Ry et fie Sniynd as o

whltel\.@hd APQd( oM8) 544 [MH ] Exanple 121

Met hoxy- 2- [ (2- phenyl ethyl)thio] pyrimdin-4-yl]aze
MS: AP@I(ﬂee)IMélIM‘*dh&m de A sol uti on of

' g SEDET ST S B ST GYED] 35 (1D, 3.26 (&, 1), 3.33 (4, 1HD), 3.60

(t, 1}19}/3 86‘1&3"1?1‘)43 yS @31%15 I4d303$347 (n%}UHfIPg&!_IZ_I %ez}?t b@u@g qm-:gts 99-7.10 (m,
an
2H), %ﬂ?ﬁr&?c(natlﬁ)oomterrperature for 18h. The soI vent was
evapor at ed under reduced pressure. The residue was
recrystallised fromEt QAc and ir-hexane to give the

The ihtefrh@lifeOdd eltis a&npoumlw@e sepindd aYtatlosis: 50my. Ms: APC
(+ve) 381 [ MtH| NVR: (DI\/ISO) 2.12 (quintet, 2H), 3.00
(m 2H), 335(m 2H), 3.91 (t, 7H), 6.13 (s IH)

. iy .
D ter ) (S minfribr - flbyihe i OP caliderale ]
To a iVt tert)buby (35)-3-methylpiperazine-1-carboxylate

0.5 gg oyyqnie?(fl@Drlplz) qua% raggefhesrlll ar)mr[ieet (t(])y2|9]g§ Qﬂdo e (rséarggérp %3’ ﬁé/ te atq 10°C

o M IE RIS TR P e ot st .0 150
The d¥gdideq \EnﬁrE ,sapaﬂatédl wad thp laguapluy layet Wyd je-extracted with DCM (2 x 150ml)
&g@]?%g]eﬁ?@g!?}ége%g%péw.@s sagsl ¥{%¢2§gt&;v%lcunoe toI give Hme sugtatw compound
as a pale yellow oil. Yield: 0.66g

'H NMR: (DMSO) 8 1.10 (d, 3H), 1.40 (s, 9H), 3.00-3.11 (m, 3H), 3.26-3.34 (m, 2H), 3.63-

3.71 (m, 1H), 3.79-3.87 (m, 1H), 6.79 (s, 2H)

ii) tert-Butyl (35)-4-[({2-[(2,3-difluorobenzyl)thio]-6-methoxypyrimidin-4-
yl}amino)sulfonyl]-3-methylpiperazine-1-carboxylate

A mixture of tert-butyl (35)-4-(aminosulfonyl)-3-methylpiperazine-1-carboxylate (0.372g),
tris(dibenzylideneacetone)dipalladium (0) (50mg), 2-dicyclohexylphosphino-2°,4°,6-tri-
isopropyl-1,1’-biphenyl (XPHOS) (50mg), cesium carbonate (0.286 g) and 4-Chloro-2-[[(2,3-
difluorophenyl)methy]]thio]-6-methoxypyrimidine ((the product from example 35 step i),
0.373g) in dioxane (20ml) was heated at reflux in a microwave at 100°C, 300W, open vessel
with cooling for 60min. The reaction mixture was then reduced in vacuo and the residue

separated between DCM (150ml) and H,O (100ml). The organics were separated and the
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i n anhydrous DWVF (38m ) stirred at OC under nitrogen.
The reaction mxture was stirred for a further 15mn
wok@n/o4seet hoxybenzyl chl ori de (2.98g) was addeBCT/GB2005/003257

dropwi se over one nmin followed by potassiumi odi de
(1.669). After stirring at roomtenperature for 18h.
the reaction m xture was partitioned between Et OAc and
H2O. The aqueous Iayer was-1g2par at ed and furt her
extracted wth EtCAc M?{ The conbi ned organ

aqueogs tawarc%s ifexeragied math REYH3 Pl 0my}- Qfﬂal(lﬂ?g‘gm)corf&%’mef‘e‘?féﬁ&

8o 84V s ERRE S i CES e suse vidho s

MS: AFCTIoNe) S4 @piy] on silica gel usi ng Et QAc/ir-hexane
(2:8) as eluent. The product was further purified by
flash col um chronmat ography on silica gel using

Exa ypsohexane (6:4) as eluent to give the subtitle

t as a white solid. Yield: 2.49. Ms: APCl (+ve)

N-[6- EﬂithtiM}II(Z)phenylethyl)thlo]pynmldm-4-yl]azetldlne-l-sulfonamlde
N-[2-[[(2,3-Difl uorophenyl ) et hyl ] sul fonyl ] - 6- net hoxyp
yrimdin-4-yl]-N[(4-
met hoxyphenyl ) net hyl ] aze i di ne-1-sul fonam de A m xture

of the product of step 3.3g) and (1. Ig) in
DCM was stirred_at te erature f
she
10

reaction m xt urg\

thiosulfate s qul oN ; Pl ), aqueous
NaHCO3, H2O, diriled H\/gSO4) and filtered. The sol vent
was evaporate under reduced pressure to give the

A solﬁtﬂp{% iy ‘f%ﬁﬁ’ﬁl@@ﬁﬁ%plﬁ'ﬁ_ﬁlﬁn&ﬂ;/ﬂ W [69AShoxy-2[@-ptRniRthyDiES]
pyrmﬁﬂ@(%ylﬂ&bh@ny—ﬂmﬁyhamﬂb otk Jpravct of step iii, 0. 17g) in DCM (1ml) and TFA
@y TEERdl Feh CEP S ad BOR oty i ¥ rsittp sy reduced
presm‘ﬁ@s ﬁg deshieQv A re@lsthiiged PémiHI©AR raﬁd U@thdiﬁnesto@vd fh title product

and 2- phenylethylthiol (0. 1g) in anhydrous
asaVDMéS(JhM yl%ldlﬁotn@ under nitrogen. The reaction mxture

) 18h diluted with Et OAc and washed
MS: Wﬁf eggﬁh sl:par ated organic solution was dried
H NMY SRHMSO) D112 (@en@i)EH) /306 ahyAIDY, 38§ann 2H),eX9 LA, 6.13 (s,

reduced pressure. The
1H), 7.23 (m, 1H), 7.29 (m, 4H), 11.04 (bs, 1H).

The intermediates for this compound were prepared as follows:

i) N- [2-[[(2,3-Difluorophenyl)methyl]thio]-6-methoxypyrimidin-4-yl]-N-[(4-
methoxyphenyl)methyl]azetidine-1-sulfonamide

60% Sodium hydride (0.42g) was added to a solution of N-[2-[[(2,3-difluorophenyl) methyl]
thio]-6-methoxypyrimidin-4-yl]azetidine-1-sulfonamide (the product of Example 35) (3.82g)
in anhydrous DMF (38ml) stirred at 0°C under nitrogen. The reaction mixture was stirred for
a further 15min when 4-methoxybenzylchloride (2.98g) was added dropwise over one min
followed by potassium iodide (1.66g). After stirring at room temperature for 18h. the
reaction mixture was partitioned between EtOAc and H,O. The aqueous layer was separated
and further extracted with EtOAc (2x). The combined organic extracts were washed with

H,0, dried (MgSOy), filtered and the solvent evaporated under reduced pressure. The residue
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resi due was purified by flash col utmm chromat ography on
silica gel using Et2Q'i.rohexane (3:7) as eluent to
w@nos/0b43e3 product as a white solid. Yield: 0.1FQr/GB®05/003257
APCI (+ve) 501 [ M+tH Exanple 122
N-{ 6- Met hoxy-2-[[ (pyiidin-4-yl)methyl]thio]pyrimdin-4
-yl }azetidi ne-1-sul fonam de-164- The title conpound
was prepared from N[ (4- rrettm,xyphenyl )methy 1]-N
[ 6-_met hoxy- 2- ridin-4-yl)nmethyl]thio
was wlﬁr:%bu .ﬂasmcglmpafgﬂr@ﬁtmam hy< ﬂﬂéﬁr%ell }1$13%E1@ﬁ@/”ﬂrféféf%q (2:8) as

f ¢
cluenf T el weERAH A AR B BHAOEph oL using
DCMpisaliexanh(codyeds @tpeaploygivestha guttitiecoduct bs Hwhire sdlid/ NVibd: 2.4g.
ni.to give the title product as a white
MS: égi%?él“’eﬁfﬁa ﬁ‘.%“Lgirrg.gll\/\é: APCI I(+ve) p368u[M+H] TH VR d
(DVMBO) 2.09 (bt, 2H), 3.84 (bm 7H), 4.39 (bs, 2H),

6.11 (bs, IH), 7.47 (bs, 2H), 8.48 (bs, 2H). The
i) N -I?-r{[@,ﬂﬂﬁﬂaompﬂmnylbmeﬁlyﬂonwmmh6mhpx3waimidhaé-yl]-N-[(4-

fol |.ows ho he )methyl]
me‘hf’éngwhk‘/ﬁ% (Ln‘ %’i‘\ﬁ’gﬁ t hyl ]t hi o]
A mififd ¢¥itHé Profudtl df s@yge; asoBg_r) and ICPBA onagyiifl ©EA% d¥atired at room

(27m\:]% was added batchw se to a sol uti on of
temperatwe fod phe {The feacHpbmixygrwshyashediwith gawagps sediamilpiapdine

U

solutBM:% &ﬁﬁg&%ﬁgghb@i’ﬂ '8 ou@fvﬁﬁ?gf ”H%d\ &r?ﬁ 6%&@?{2) a&d“ﬁltered The
solveadd edevaptiatedamdes Ieﬂuaasti)ptrmlﬁe\t@gws tther suddtlé prodactfds ratyteﬁasw foam.

Yiel 133 KQ Bu (40ng) was added and after 30min. a further
ieldg9dfgity of KOtBu (40ng) was added. After |Onin, KCtBu

'MS: Aﬁ@f@v h 954 [}Wj:ﬁ%by 4-pyridyl methyl bromni de

hydr obr om de ng) were added. The reaction m xture
was stlrredfor Smn., diluted with Et OAc and washed

and at ﬁ}}’ r -
iy N Bt R N RS AR s
yllazéiidine 13édfonkini@e reduced pressure. The residue was

purified by flash col um

60% Sodium hydride (29mg) was added to a solution of the product of step ii) (0.36g) and 2-
phenylethylthiol (0.1g) in anhydrous DMF (4ml) stirred under nitrogen. The reaction mixture
was stirred for 18h., diluted with EtOAc and washed with HO. The separated organic
solution was dried (MgSQ,), filtered and the solvent evaporated under reduced pressure. The
residue was purified by flash column chromatography on silica gel using Et,O/isohexane (3:7)
as eluent to give the product as a white solid. Yield: 0.17g.

MS: APCI (+ve) 501 [M+H]}

Example 122
N-{6-Methoxy-2-[[(pyridin-4-y)methyl]thio]pyrimidin-4-yl}azetidine-1-sulfonamide

-
O

SN
N\'S\N N/)\S
[ H |

/

N\
Z
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chromat ogr aphy on silica gel using EtOAc/iso-hexane

(7:3) as eluent to give the product as a yell ow gum
woe@bm24846nmy. MS: APClI (+ve) 488 [ MtH] Exanpl ePAR8B2005/003257

N-{2-[[ (2- Cyanophenyl ) met hyl ] t hi 0] - 6- met hoxypyrim diii

-4-yl }azetidi ne-I|-sul fonam de-165- The title conpound

was prepared from N

[ 2-[[ (2- cyanophenyl ) net hyl Jighi o] - 6- net hoxy
e e BT BRI 5 e
[[(pyr?(fu? gf}ﬁ#ﬁ% gt‘lL;]/B Lt cﬂn-%{/@laﬁcilﬁg} suﬁ&?&n‘ﬁﬁé‘ A8e PRIGRE! Hstep i)

par at’i pl at e chromat ography usi ng
(46m@tt{§Ahé psehdua nethﬁad ih) Exasnpdé 12Nt Theocrgde/matehiel was pugified by

B e O P e o

the tltfé'ﬁrod&tﬁga&flme%lsﬁd ﬁleicﬁ 3(1§}% .47 (t, IH), 7.66
4 (m : 3 (bs, IH) The
MS: AP(EI%GWQM@&[@’HH} th| s conmpound was prepared as

Lo
' N3, ﬁ(}@@%%@%ﬁbém 3EADT T SECRAHRo S P A T 20,
8.48 (b5 J2HY; [ (4- met hoxyphenyl )
i net hyl }azeti di ne-1-sul fonaniide The subtitle conmpound
was prepared fromthe product of Exanple 121 step ii)

e ifgsiie B ShuBHARCI e R W00 0, ¢ 1) Fhe

crude material was purified by flash col umm

h h I I Et QAc/irh
b NS Metomypheeymetiil Vol gyt satie b mefghibiol

pynrﬁd&q%ﬁ%oxy@ @ﬁ&ﬂe‘n&f rre% h?lljzt [hllvg]l_“pyrElenng: (ne izsl }azet

60% NdHn@7ingpwhd a]hlam‘balteﬂ'\hﬁse té & balutanpiodipyridydsthpregpal lydrochloride
cont B s EER PR MEL U L LR oo
Exandpid' 82 P&EFH0. ) wak 88ddd) TheeEA R Wnikthfe was stirred for a further 18h.
KOtBu (40mg) was added and after 30min. a further quantity of KOtBu (40mg) was added.
After 10min, KOtBu (40mg) followed by 4-pyridylmethyl bromide hydrobromide (96mg)
were added. The reaction mixture was stirred for Smin., diluted with EtOAc and washed with
H,0 and aqueous Na,COs. The separated organic solution was dried (MgSOa), filtered and
the solvent evaporated under reduced pressure. The residue was purified by flash column
chromatography on silica gel using EtOAc/iso-hexane (7:3) as eluent to give the product as a
yellow gum. Yield: 46mg.

MS: APCI (+ve) 488 [M+H]

Example 123
N-{2-[[(2-Cyanophenyl)methyl]thio}-6-methoxypyrimidin-4-yl}azetidine-1-sulfonamide
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procedure outlined in Exanple 121 . The crude nateri al

was purified by preparative plate chronmatography using
wab@botisehexane (3:7) as eluent to give the tiPEEGB2005/003257

product as a gum Yield: 18ng. Ms: APCI (+ve) 367

[MtH 1YL NVR d (DVMSO) 2.04 (quintet, 2H), 3.74 (t,

4H), 3.81 (s, 3H), 4.36 (s, 2H), 6.02 (s, IH), 7.23

(m IH), 7.30 (m 2H), 7.48¢sd, 2H). The internedi ate

for this conpound was prepared as follows: i)

N-[ (4- Met hoxyphenyl ) net hylJ<N-[ 6- net hoxy- 2-[ ( phenyl net

hyl )t hi o] pyri mdin-4- yl]gzetidi ne-1-syl fonam de KQ Bu

(46ng) was added to a m xtlyre of the pgtloduct of

Exanpl e 121 steplg (&2 aNd phenyl ng

(50mg) in DVF (3 i fIred _bnder nltrgen. After

5.5h, 60% NaH (1§qg3~ St i on mxture
was stirred for furlher 18h. ., dil

ith Et CAc and
washed with H2G—The separated orga >0l uti on was

dried (NQSO ) filtered and the sol vent” evapor at ed
r red [es§ Sl dy§ e [
The t##gg fote) B]% orra 86} %{bt]ke[[{)n yanp ehenylén&ﬁ sﬁﬂkg]% ?ﬁéthoxy

yrmﬁilh@% | Q@”@(ﬁﬁﬁloﬂi?plﬁ)lymetﬁb’u%ﬁétldlﬁb O suEoidneide (60t t(tha roduct

gtl)Jm Yield: 45mg. Ms. APCl (+ve) 487 [ MtH  Exanpl e
of stepz)s y the procedure outlined in Example 121. The crude material was purified by

prepa'r“ét{vg )P&? z[p%gr u ﬁbﬁclgso\ﬁk%f?%l(%_ﬁ L\g bl Iﬁ]t@gfv!e 'ﬁléjﬂétle

azet | onam e ti t nmpoun
produmas @yfdlmsrg!dn Yleld 31mg

Rt | henyl ) met hyl ] - N- [ 6- met hoxy- 2- [ 2-
MS: %\{?ﬁwf ﬁ9gﬁ‘{}r’§‘iﬁ§;| ]em\//b% Sﬁri H di n[ 4- ;/TF] azet: d E]e | -
'H NMIK: Wmsé?z(lwﬁui%e@li%(& rﬁ,t’ﬁ}g) )59 (&41D) 695 ({, h?{) 747 t, 1H),
ed I'n Exanp 1.

procedure outli The crude nater

7.66 @aH) Ur84f(ive @Hhy1 If 135k, 1dOL urm chr omat ogr aphy on si | | ca
gel using EtOAc/iiohexane (7:3) as eluent to give the
product as a white solid. Yield: 15ny.

The intermediate for this compound was prepared as follows:

i) N- {2-[[(2-Cyanophenyl)methyl]thio]-6-methoxypyrimidin-4-yl]-N-[(4-methoxy-
phenyl)methyl}azetidine-1-sulfonamide

The subtitle compound was prepared from the product of Example 121 step ii) (0.20g) and (2-
cyanophenyl)methyl bromide (78mg) by the procedure outlined in Example 122 step i). The
crude material was purified by flash column chromatography on silica gel using
EtOAc/isohexane (3.5:6.5) as eluent to give‘ the product as a gum. Yield: 60mg

MS: APCI (+ve) 512 [M+H]

Example 124
N-{6-Methoxy-2-[(phenylmethyl)thio]pyrimidin-4-yl}azetidine-1-sulfonamide
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M5: APCI (+ve) 383 [MtH 1H NMR. d (DVMBO) 2.12
(quintet, 2H), 3.22 (t, 2H), 3.43 (t, 2H), 3.72 (t,
wdk)os/034880 (s, 3H), 5.98 (s, IH), 8.49 (s, |H) PCBGB2005/003257
(s, IH), 8.63 (s, IH. The internediate for this
conmpound was prepared as follows: i)
N-[ (4- Met hoxyphenyl ) net hyl ] - N-[ 6- net hoxy- 2-[ (pyr azi n-2
-yl ethyl)thio] pyrimdin-4-.166J azeti di ne- 1- sul f onam de
The subtitle conpound was prepared fromthe product of
Exanpl e 121 step ) (O. ZOgbfénd 2-
(pyrazin-2-yl)ethanethiol {(57ng) by the procedure
outlined in Exanple 124 i). The crude materi al
was purified by fl as@ ofe] u?erchromatography on silica
X

gel using Et OAc/ ape (1} 1) as eluent to give the
product as a gum,/ ‘q\j : v

[ MMH Exanpl e é\l
{2[(23D|fl benzyl)thio] 6- met «
-1, 4-di azepane-| - sul f onam de- 168- A s©Ol uti on of

The tlile f?@or%éwgs WP FOBZ T e R R RERY Y 111 R gD

thio]-6- rﬁétﬁ@@ppﬂbxﬂh mylydzkndmé-i d;uﬁammﬂe(the pEIARONOf] saipe) (460®) by the
product of step | in 1 TFA rret hanol é t)
procegars ogitlined @@Eé@ml?’]édﬁwl t Eh?)@iué? H}aéﬁf%wagﬁur parative plate

oA RSO B 8N 5

Yield308mg t hen t he vol at| | es evaporated and the resulting

solid wa i.th nmethanol, DCM di net hyl- sul f oxi de
MS: ARGl 47 3%76&4%“ the title conpound as a white

' NRRIEEDMIGER 04 (AdfE: U, LRRAIED SIS s QD2 6. 11D,
7.23 @Gn,361)( 280 (tn, 2H),9.48 @, BH)., 3.49 (2H, t, J = 5.8 Hz),

3.77 (3H, s), 4.41 (2H, s), 5.78 (IH, s), 7.11 - 7.19

(IH, m), 7.28 - 7.37 (IH, m, 7.42 - 7.46 (IH m. The
The ihRHAETRGIS! s’ b bicow SO FRIBIayBsoREepar ed as

i) N-[(4-Methoxyphenyl)methyl]-N-[6-methoxy-2-[(phenylmethyl)thio]pyrimidin-4-
yl]azetidine-1-sulfonamide

KOtBu (46mg) was added to a mixture of the product of Example 121 step ii) (0.20g) and
phenylmethylthiol (50mg) in DMF (3ml) stirred under nitrogen. After 2.5h, 60% NaH
(12mg) was added. The reaction mixture was stirred for a further 18h.,, diluted with EtOAc
and washed with HZO' The separated organic solution was dried (MgSOy), filtered and the
solvent evaporated under reduced pressure. The residue was purified by flash column
chromatography on silica gel using EtOAc/isohexane (2:8) as eluent to give the product as a
gum. Yield: 45mg.

MS: APCI (+ve) 487 [M+H]

Example 125
N-{6-Methoxy-2-[[2(-pyrazin-2-yl)ethyl]thio]pyrimidin-4-yl}azetidine-l-sulfonamide
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1) elt-Butyl

4-1({2-[(2, 3-di fl uor obenzyl )t hi o] - 6- met hoxypyri m di n-4
wo giopazaseno) sul fonyl ] - 1, 4-di azepane- | - car boxyP@t/eB2005/003257

m xture of tert-Butyl 4-(am nosulfony 1)-

1, 4-di azepane-| - carboxyl ate (the product of exanple

75, 0.277g), tris(dibenzylideneacetone)-dipall adi um

(0) (45my), 2- -167-

di cycl ohexyl phosphi no-2',4",6"-tri-i50propyl-1,I"-biph

enyl (XPHOS) (24ng), cesium carbonate (0.242g) and

4-chloro-2-[[ (2, 3-di fluoyophenyl ) net hyl ]t hi o] - 6- net hox

ypyri m di ne (the productiof exanple 35 N§tep i, 0.159)

i n anhydr ous dioxaqs (En Y Nvas heated“at meflux in a

m crowave at 1009G~30PW %pen vessell with cooling for

15m n. Saturated.-ay N [ N e was added

and the resul}i nHxture extracted with Et QAc. The

conmbi ned organtrc extracts were washed with saturated

: di hlopid ' i t i
e P B SRE LPE B hE o BTN SV B 2 0
[(pyr&ﬁi&“me&lbﬂmggﬁmﬁﬂm-ﬁmsﬂidm a-subimngnide (thd Brodact3if Atep i)

m xture of EtOAc and /s-hexane as eluent to give %3,%3
(44mg) i the peocedsirp suiaecin Bxapanle &l of he cryslemgterigl wasspprifgsd by flash

columlit 8y S p Ay pp S kol AR DAyt U e e

produdi & #wliitd sa3id5-YielelSmg.pi per azi ne- 1-sul f onani de- 169- A

moxt ure
MS: ‘?’%9:58"5’83 %%3 B het hyl pi per azi ne-1-sul fonam de (the
1N1{9ﬁzou )0 ; . ,3.72 (t, 4H), 3.80 (s, 3H),
H r |'§ ( g?l\ggg)% 3?@&@5@?&%&2)&5? %IgP’I 3a‘<13I3i (lj’nz(%)) 3(7 6 1(¥'rg)H) (s, 3H)
5.98 (&; TR Beloaberty), PS8R 08.83 (41HG" -

tri-isQpropyl-I1J'-biphenyl (XPHOS) (32ng), cesium

carbonate (0.32g) and 4-chl oro- 2-

: =g I B¥dred M Rllo®smet hoxypyri m di ne
rnml%%ﬁéxg?gg%gygg? gg%%%g§%5¥step i,OO?ZCg) i n anhydr ous

di oxane (8m ) was heated at reflux in a mcrowave at

y 5o RO SRR BRI bRy 37l el Blggyrimicin- o
yl]azé@dlh}:-l\lﬁﬂﬁnaﬂﬁ’w, followed by HO The |ayers were

separated and the organic |ayer extracted with
The subgtle compound was prepared from the ;}/roduct of Example lyl step ii) (0.20g) and 2-

(pyrazin-2-yl)ethanethiol (57mg) by the procedure outlined in Example 124 step i). The
crude material was purified by flash column chromatography on silica gel using
EtOAc/isohexane (1:1) as eluent to give the product as a gum. Yield: 44mg.

MS: APCI (+ve) 503 [M+H]

Example 126
N-{2-[(2,3-Difluorobenzyl)thio]-6-methoxypyrimidin-4-yl}-1,4-diazepane-1-sulfonamide
7
~N F



10

15

20

25

30

H20O (x3). The organic |ayer was di scarded and the
conbi ned aqueous extracts exhaustively extracted with

wo eoobhees2Et OAc. These extracts were conbi ned, REFG8005/003257
wi th saturated agqueous sodiumchloride, dried with
sodium sul fate, filtered and evaporated. The resulting
solid was washed with HO to afford the title conpound

as a white solid. Yield: 0.1681 g Ms:. APCl (+ve) 460
1 NWR 300 d, 6
A 501121(51109(“?!? -Bptyl 4- %{2(33(2,3 @ﬂwop%ﬁzybﬂyo] @n%ﬁl%a'ébym?ﬂ)‘“ ‘413 78

yl}am'(u}?_%)s B41 £3i § a%%paelgj_l')- aﬁﬁl)&@té @h fu?)igctz){%t%p i g 221%1121 rq% o

TFA: ﬂlgﬁlaﬁozlmga?zli‘}stmeg at roolm tfrﬁperaMe fort3|£1 then the _vo!a(tjﬂes ezaporated and
i enz i 0 rim -4-yl .

T gt mmsdbang Gt SHETH A EACSBHea P A SR o StfRL P Yomin then

the vﬂ&tﬂ[:ﬁ\%%ln(a?ed%ng ihd &9&1&%5&6‘ \if&sﬂéd?];vltﬁ THERhAHSX PO, Bingbitiyl

no) sul fonyl Jazeti di n- 3-yl }carbamate (the
sulfoyidoahdcl, @fo affag the (iledBgpoand ag&#xhite pbydem Yiedd:hlmest

rred at roomtenperature for 1.5h then
MS: ‘%ﬁ@‘( Bmﬁl&fs I%Eaporat ed and 7M ammoni a i n et hanol
'H NMRY)araddest 190 -t REshduR17 @1 tsPt 6lo IQi) 336 (sm; tt; §ed.9 Hz),

for 2h then the-170- volatiles evagorate

3.49 REs bdueS. &Hz&)ﬁ BYH, sb - 4in@He Rh Sdt(8Hr apwloﬁ 19, QlHegl) 7.28 -

xture of methanol in DCM and then
7‘37¢i tﬂﬁer pur| gig {)n; reverse phase HPLC (gradient 5-95%

acetonitrile in 0.1% aqueous anmmoni um acetate) to

afford the title co ound asdaﬁ\ffn esolld Yi el d:
The intgrpediate f%ﬁmsmvl@? Way ERHTL AHOMVES d (300 Mz,
DI\/SO) 3.64 (dd, 2H), 375-383(m IH), 3.79 (s,

i) tert7Bqtgyl @T{{{Zr[% 3- dyﬂlgg‘oﬁelgzs @glu()]?% }_r% A A’érﬁidil!rlj)mg}a(zm%%)shlfonyl]-

) he iates for this corrpound wer e prepared
14 dim?axﬁf d‘m %?ﬁ?grt But yl

A mL{(dure( @fmmmylf@ra;mmubnw -ih;43digd e bamborylated therodnst of
examﬂgﬂép rg:ngaJéag'@é(? é gleace)(cl)n%? Ei?p%ﬂa&lummsg{&c h I)’()i_l de
dicyclohexylphosphino-2’,4’,6’- tn-lsopropyl-l,l -biphenyl (XPHOS) (24mg), cesium
carbonate (0.242g) and 4-chloro-2-[[(2,3-difluorophenyl)methyl] thio]-6-methoxypyrimidine
(the product of example 35 step i, 0.15g) in anhydrous dioxane (6ml) was heated at reflux in a
microwave at 100°C, 300W, open vessel with cooling for 15min. Saturated aqueous
ammonium chloride was added and the resulting mixture extracted with EtOAc. The
combined organic extracts were washed with saturated aqueous sodium chloride, dried with
sodium sulfate, filtered and evaporated. The residue was purified by column chromatography
on silica using a 1:19 t0. 3:7 mixture of EtOAc and iso-hexane as eluent to give the subtitle
compound as a yellow oil. Yield: 0.223g

MS: APCI(+ve) 546 [M+H"]

Example 127
(3R,58)-N-{2-[(2,3-Difluorobenzyl)thio]-6-methoxypyrimidin-4-yl} -3,5-dimethylpiperazine-

1-sulfonamide
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Anti biot. 1986, 39, 1243-1256, 0.755 g), Proton-Sponge
(r) (0.85g) and sulfam de (0.42 g) in dioxane (23m)
woreehested at reflux for 48h. The resi due WasPCT/GB2005/003257

partitioned between H20 and Et OAc, and the aqueous

| ayer then extracted with further Et QAc (x4). The

conbi ned organic extracts were washed quickly with 2M
aqueous hydrochloric acid (1%8) then with saturated
aqueous sodi um bi carbonate, H20 and sat urat ed aqueous
sodiumchloride, dried with diumsulfate, filtered

and evaporated to afford thg subtitle conpound as a

pal e brown powder. Yield: 044, 9 1 . NER: d (300 MHz,
DVSO) 1.38 (s, 9H),03. %> It , 3.82%(t, 2H), 4.09 -
4.18 (m | H) &G6. 58.2 ). iF) rt-Butyl

< Z83
{1-1({2-1(2, 3-q1 f1 Mbr ob™nzyMN t hiD] -6
4- yl }am no) g fopyl] 4dzetidin-3-yl
m xture of tert-RQutyl
[1-(am nosul fonyll) azeti di n-3-yl]carbamate (0.5Qg),
e : lsi - gl j :
A i ARE R e gt PRl Thd Phal o tasbiple 72,
0.26g) 3agddentylideheactiopbedipillad Kpt(03) 6 (1883 dic yetde xytphosphino-2°,4°,6°-

.. b . (0. 65 =ch - 2- 2,.3-
g o AR KB R} SEHECHERD b 0 AReh he 4 o>
[[(2,3gdiﬁgé&%bh?ffl)§1%lgoﬁé-ﬁétﬁdkybyriﬂﬁ(ﬂﬁ)@?le prodadtivy exatisle 35 step i,

I oxane . eated to reflux in a mcrowave at
0.20g) doobydees Woxenemikweehead 4 refdw inggnicerwavs g H00°C, 300W, open

at.urated agueous ni ' t
weseF RO AFYSRHESATFPALUBRON BB E LSSyl t6 e om
were @ddedNfollo®xl bR ¢1,0. TaE tayssiee sepat dledaidihabRdniaqayepestracted with

sodiumchloride, dried with sodiumsulfate, filtered .
H20 gy T apennig layer waseliscanded apd the rompiredAgnequsgaytrpgs exhaustively

extra&Pd Wil SFROAI PRI eﬁﬁac?él Wi RoHBined, Washed dhisBrupatdd aqueous
of Et W- h

m xt ure C an exane as eluent to give the
sodiugudiflorides ddehwthsddiam salfyte] filkered and evdpetated. DhetBgulkiBg solid was

wash@cﬁ}g\%{lm@ toSa}t%rc[ t elzﬂ-]le cgg(nfa)g%deas]ézv%hiitevs_olia. Yl%il(I: I0. luqugobenzy

MS: APEI ROy M 4Fgi n*-yl | - B-hydroxy- S-met hyl azeti di ne-

'"H NMR: § (300 MHz, DMSO) 1.15 (d, 6H), 2.44 - 2.51 (m, 2H), 3.08 - 3.23 (m, 2H), 3.57
(dd, 2H), 3.78 (s, 3H), 4.43 (s, 2H), 5.84 (s, 1H), 7.12 - 7.19 (m, 1H), 7.29 - 7.38 (m, 1H),
7.45 - 7.50 (m, 1H).

oxypyri m di n-
bamate A

Example 128
3-Amino-N-{2-[(2,3-difluorobenzyl)thio]-6-methoxypyrimidin-4-yl } azetidine-1-sulfonamide

O/
N
O“ "Or\j\l\ F
~S< Z F
LY
H
H,N

A solution of fert-butyl {1-[({2-[(2,3-difluorobenzyl)thio]-6-methoxypyrimidin-4-
yl}amino)sulfonyl]azetidin-3-yl}carbamate (the product of step ii, 0.48g) and TFA (2ml) in
methanol (6ml) was stirred at room temperature for 1.5h then the volatiles evaporated and 7M

ammonia in methanol (6ml) added to the residue. The solution was stirred for 2h then the
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30

1-sul fonam de A m xture of
3- hydroxy- 3-net hyl azeti di ne-|I -sul fonam de (0. 259)

wQ poosparsesl according to patent WO 2004/ 01 1443PCT/GB2005/003257
tris(di benzylideneacetone)-dipalladium(0) (13nmg), 2-
di cycl ohexyl phosphino-2',4",6"-tri-i5
opropyl -1,1"-bi phenyl (XPHOS) (I Org), cesium carbonate
(0.68g) was treated with a199 uti on of

4-Chloro-2-[[(2,3-difluorophenyl)nethyl] . .
volatitel ieﬁf}P%atﬂéﬁth&ly pesidueipyrified gy relupiodeipatpgrapboapip filicaesing a 2-

¢ : Caq) i ) . ; ‘
s Rl P b RSP B OB HPER i

5-95% atdtenigie by0.1 %W duyescinmsritmacétdied @ afforad the(titd dongpodnd as a

_the resulting mxture extracted with Et QAc. The
white splidy; Yield: 63&ni ¢ extracts were washed with saturated

MS: e g@tﬁgiwﬁﬁhl oride, dried (MySO ), filtered and

he resi due was purified by col um
'H NMR: 63 DMSB) 364 (dda 252 3. 16+ 583 BnOtd), BA9 (6.13H) 386 (t, 2H),

el n 0 gi.ve_the_subti as,.a it | i
443 G 8705 90 s T HNR 2 np ol 5. A T R TRl B8 Gt
[MH] B NWR d(DVMSO): 1.28 (s, 3H), 3.70 (d, IH, 3.80
(d, IH), 3.85 (s, 3H), 4.30 (s, 2H), 5.70 (s, IH,
The ieftfediaes fokphis dori@upchwerd-Pprepated@ds fadldwsi H), 7. 43 (t,
11.20 (bs, IH Exanple 130
3

I H),
O B N AV M A I BTy hi o] - 6- met h i
b rerr G\ PSS oo SNRBEDEN o o 172 A ¢
A soletiéf tgﬂ-bﬁZyl aliéiidgiﬁ-%ygcaﬂﬂm‘nhag@hymteﬁﬂjﬂidd (lp:reg)}areﬁ-mahhﬁlgyo J.
ryrimdia-4- - O- roxy-o- ne Ze I ne- 1L- . .
Antibigh 08 d4HUBE5 D8 o PP icur RoRAR e gnd iy (942 9 in
dioxa%%'@m)a% ﬁ%’ie& 5&@&&9@}0@4&9 ﬁm%&&y&gﬁw&m&a Between Ho0 and

met hanesul fonyl chl oride (0. 1Inl) unde
EtOAr| andohe aquebhe laybothen ertsacstdi witlethrther Eddin (xédppideapmbeed organic

for 4h. The so]vents re then evaporated in,vacuo to
extrag YREOL SRR L) AN F U PR PR IR R shrated
aquediB sB&0R] bi€RBbnatd MO HARaREAL BEueSustoaRM SfloN®S Fikd Jiith sodium
75C for 48h. The volatiles were then evaporated in
sulfatg afilteredamil ¢ vaporated td @fford the subtitle compound as a pale brown powder.
Yield: 0.44 g
'"H NMR: § (300 MHz, DMSO) 1.38 (s, 9H), 3.55 (t, 2H), 3.82 (t, 2H), 4.09 - 4.18 (m, 1H),
6.87 (s, 2H), 7.53 (d, 1H).

ii) tert-Butyl { 1-[({2-[(2,3-difluorobenzyl)thio]-6-methoxypyrimidin-4-
yl}amino)sulfonyl]azetidin-3-yl}carbamate

A mixture of tert-butyl [1-(aminosulfonyl)azetidin-3-yl]carbamate (0.50g),
tris(dibenzylideneacetone)-dipalladium (0) (0.12g), 2-dicyclohexylphosphino-2’,4°,6’-tri-
isopropyl-1,1’-biphenyl (XPHOS) (63mg), cesium carbonate (0.65g) and 4-chloro-2-[[(2,3-
difluorophenyl)methyl]thio]-6-methoxypyrimidine (the product of example 35 step i, 0.400g)
in anhydrous dioxane (17ml) was heated to reflux in a microwave at 100°C, 300W, open
vessel with cooling for 15min. Saturated aqueous ammonium chloride was added and the
resulting mixture extracted with EtOAc. The combined organic extracts were washed with

saturated aqueous sodium chloride, dried with sodium sulfate, filtered and evaporated. The
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purified by silica gel chromatography eluting with 10%
nmet hanol in DCMto give the subtitle product as a
wa@oboemedsess gum This was triturated with Et CrendB2005/003257
i s-hexane m xtures and filtered to give the title
product as a white solid. Yield: 50ng. MS: APCI (+ve)
432 [ MtH+], APCI(-ve) 430 [MH 1H NWR d (CDO 3) :
1 45 (s, 3H), 2.90 (bs 2H)1713. 80 (q, 4H), 3.94 (s
4.40 2H), 6.30 (s, IH), 7.10 (m IH,
reSIdl{qTWaSz]H)r gmﬂo hugghromatography on silica using a 1:19 o 3: 7m1xture of
Mt net [
BOAS Sl 15 fxanche Al SPERe Yoo Db fle SrlE0 PO RXET By ield 0,48
MS: ABCI(H-we)rSIGf[M{I-Z*][(Z 3-di fl uorobenzyl )t hi o] - 6- net hoxy
ryrimdin-4-yl}-3-hydroxy-3- nethylazetidi ne-
1-sul fonam de (the product fromexanple 129, 0.16g) in
ExaniplE 1861 ) was treated with dusopropyl ethyl am ne
and net hanesul fonyl chloride (0. 113m ) under
N -{2-rﬁ(2t,3-&gﬁlmrohMyl)ﬂho] -6iméthoxygry rinhidin-deyl 8-hydooxy-3-methylazetidine-
1 l@ggﬁﬁéature for 16h. The m xture was then treated wth
-su §hyl anine in ethanol (10m) and then heated in a
seal ed vessel at 700C for 24h, The volatiles were then
evaporated in vacuo and theQeS| due purified by silica
gel chromat ography eluting wth 10% nmet hanol in DCMto
give the subtitle pppdyst s\a\lcol ourl &s gum This
was triturated w th eghan fllterdtnglvethe

title product as TR soNd 3T el MS:
APCI ( +ve) 446(& ¥ AHCI( ve) 444 | ] 1H NMR
d( DVSO) : Bl 2 35 (s, 3H), %60 (d, 2H),

3. 80
A mixtpge Of% lixsirw 31mq>thylazegém€rﬁ sqlﬂqpamr(ﬂséw 268) (PFWQQ)@&WI% to

patent 0 300991 1448 iy deratidnepesionsy SpREBOL MO o
dicycidhexylplp sphipb 21’ @& 6 ami-iveptopyl- (bhbmhdﬁyl (KPHOS) il Gang ))d eesium
carbo%gtlet(OﬁSg) was treated with a solution of 4-Chloro-2-[[(2,3-difluorophenyl)methyl]
thio]-6-methoxypyrimidine (the product of example 35 step i) (0.4g) in dioxane (10ml) and
the whole then heated at reflux for 30min. H,O (10ml) was added followed by 1N
hydrochloric acid solution (5ml) and the resulting mixture extracted with EtOAc. The
combined organic extracts were washed with saturated aqueous sodium chloride, dried
(MgSOy), filtered and evaporated. The residue was purified by column chromatography on
silica gel using EtOAc/DCM (1:4) as eluent to give the subtitle compound as a white solid.
Yield: 0.5g.

MS: APCI(+ve) 433 [M+H"], APCI(-ve) 431 [M-H]

'H NMR §(DMSO): 1.28 (s, 3H), 3.70 (d, 1H), 3.80 (d, 1H), 3.85 (s, 3H), 4.30 (s, 2H), 5.70
(s, 1H), 6.10 (s, 1H), 7.18 (m, 1H), 7.35 (dd, 1H), 7.43 (t, 1H), 11.20 (bs, 1H)

Example 130
3-Amino-N-{2-[(2,3-difluorobenzyl)thio]-6-methoxypyrimidin-4-yl}-3-methylazetidine-1-

sulfonamide
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A solution of tert-butyl
(2-{4-[({2-[(2, 3-di fl uorobenzyl)thio]-6-nethoxypyrimd
WO 26044024823 PCT/GB2005/003257
yl }am no) suhcOnyl ] pi perazi n-1 -yl }-2-oxoet hyl ) car bamat e
(the product of step , 0. 19g) in 10% TFA/ DCM (5mnL)
was stirred at roomtenperature for 3h. The sol ution
was evaporated, and then rgemi-ssolved in 4N HO in
di oxane (2nm.) and MeOH (8nl). Evaporation gave a crude

residue that was triturated~¥h Et2q , filtered and
dried in a vacuumoven at 400C overnight to give the
title conpound as a white Y| el dF 140ny. ME:
APCl (-ve) 487 [MHOQ, ],IGDN O) d320327 (4H,
m, 341346(2H r;)S\ ‘ §.86 (2H,
s), 3.88 (3H Va8 MoH, Ns) 56. 09 s),
7.13-7.21 (| 737744(2H m 06 (2H, br s),

11.26 (I H, s) the i nternmedi ates for thls conpound

a sonyion s R E e SrgifRers Beasm Ryt ekt pvimaieins bl Aty
methyldbiMdifle-Y  hFbRARAE l(tlhe kﬁmbtfmrmiﬁple hQelr @2 in FIHFE(5sd) tas
A solution of N (2,3-Difluoro

treated Wethyllll)qm@mmt}lvmn rASTL e hamesy i RyIghigride (O.11mD under
¢ rirerazie- 1-sulfonamde, trifluoro acetate salt (the

mrogﬁ?oduct of exanple 36, 0.6g) in 4N HC /di oxane (2nl)

The w0k vs20rred @rtopnveapstature éut 4t Thosrivanempercaben evaperated in

et s Db Wb B SR b S ARl e

bvdporaté®indiackb Sfighe resid
ina s%@% \%g%? %15_ '{Isgcqg%rgﬁy "IMge @?laﬁeWeéerettht%]% uté)i/l’lora ndiac &Eg e residue

purlﬁécﬂbs{ ditigd geﬂch(omﬂemlﬁhymiumemly 19%theshams] FePhdk sﬂpgw fegubtitle

produgt 3elRyyless £y b BB IS vigh P 299 e mitiares pnd
fﬂtereEQO 2 hatill@proafictNsa vI}hltebsUh@XY/ﬁIﬂE Somyl ) gryci ne (0.

11g)y in DVF (1 m\/\as added
MS: APCi{evOHERNEEBdAPGI(d6) (4(301Mg15ﬂand

iYL AL B afié smsthoed . o

(s, 1HY; 7.20 i BHR700f (i @EDPheny| ) met hyl ] t hi o] - 6-

m

Example 131
N-{2-[(2,3-Diﬂuorobenzyl)thio]-6-methoxypyrimidin—4-yl}-3-methyl-3-

(methylamino)azetidine-1-sulfonamide

A solution of N- {2-[(2,3—diﬂuorobenzyl)thio]-6-methoxypyrimidin-4-yl}-3-hydroxy-3-
methylazetidine-1-sulfonamide (the product from example 129, 0. 16g) in THF (8ml) was
treated with diisopropylethylamine (0.5ml) and methanesulfonylchloride (0.113ml) under

nitrogen.
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met hoxypyri rni di n-4-yl ] pi perazi ne-1-suh conam de,
hydrochl oride salt (the product of step i, 0.27g) and
woRmweH Mg Or phol i ne (78nmL) in DVF (5nl) was adeeriGB2005/003257
dropwi se and stirring continued at roomtenperature
for 24h. The m xture was filtered, rinsed with DCM and
the filtrate evaporated. The crude material was
purified by colum chromatagggaphy on silica gel using
Et OAc/irhexane (3:2) as eluent to give the subtitlg _
The wholfpwamelired as rqogatemperagyrg forl 6y Fhemixtpgecygs-then tigated with 33%

' T i °C for 24h,
ek SSBIRY7) G IR iy o eated vl 70°C fo 24, Ty
volatileRivae¢ ieh @eaposatkd Hnariielend thy desidiel purifidé by allica gelechrornategraphy
eluting gyn;g)gfq% {r\g?lfapglr i;ﬁgqr:ﬁdtatg‘ri%gtng% %ﬁt’_ @um}r%%chgs a colourless gum. This was

i bl e b LVeNhE QIS HioiaENHs LRI IR sBAA. Y ield: 57mg.
t“““¥$§9?§§?%§§g?g6§?§zaé?aﬁate (t g proguct-lﬁg- oflestebmg
MS: APCIi+29gi6dabtdt dli ARCH oe) #dd pMdtkdure outlined in

ex I 3 0, gi.ve [ Ld.,.Xi : ;
' NBHENSE 9055 (ot e 1 BN, 2506 083, Py (€2, 4.40

;9 10 @n, 1813720 fn?ﬂ-l .40 @n 435)3- 49 (2H m),

(Sﬂﬁéfgﬁg(%hgggeﬁgﬁmn)) 3.8é SFB s),§%.4§ (2H, s), 6.08

(IH, s), 7.24-7.20 (IH, m, 7.31-7.39 (IH m,

7.493g.44 (I1H m, 7.72 (2H, br s), 11.24 (I1H, br s)
Exa At ernmedi ate for this conpound was prepared as
N-{25@,3-DithiorobenA)thiBlEhethoxypyrimidin-4-yl}-4-glycylpiperazine-1-

{ {? {4- (0 2-e(2§,[)3- E}Jfl uor o)kKJyepr?zyI ) t hi o)i - 6-grr)\’9tyhpo?<ypyri m d

sulfonamigle, hy lesidesaktony| | pi per azi n-
1-yl }-3-oxopropyl )carbamate The subtitle conmpound was
prepared from N ( rt-butoxycartlpnyl) b-al anine (0.
12g) according to the procedure outline in exanple
132, step ii). The crugﬁ WBt TafNwas purified by
col utm chr omat ogr aphy 5 [

a
Et OAc/ i rhexane (3;67“3@/@# ‘%Egg
conpound as a foal“\jlfld:kD.Z g
Y
O

A solution of tert-butyl (2-{4-[({2-[(2,3-difluorobenzyl)thio]-6-methoxypyrimidin-4-

yl}amjno)sulfonyl]piperézin-1-y1}-2-ox0ethy1)carbamate (the product of step ii, 0.19g) in
10% TFA/DCM (5mL) was stirred at room temperature for 3h. The solution was evaporated,
and then redissolved in 4N HCl in dioxane (2mL) and MeOH (8mL). Evaporation gave a
crude residue that was triturated in Et,O, filtered and dried in a vacuum oven at 40°C
overnight to give the title compound as a white solid. Yield: 140mg.

MS: APCI(-ve) 487 [M-H]

'"H NMR (DMSO) 6 3.20-3.27 (4H, m), 3.41-3.46 (2H, m), 3.53-3.58 (2H, m), 3.86 (2H, s),
3.88 (3H, s), 4.48 (2H, s), 6.09 (1H, s), 7.13-7.21 (1H, m), 7.37-7.44 (2H, m), 8.06 (2H, br s),
11.26 (1H, br s)

the intermediates for this compound were prepared as follows



M5: APCl (-ve) 601 [MH Exanple 134
N-(2-[(2,3-Di fluorobenzyl)thio]-6-nmethoxypyrimdin-4-y
WO 2006/024833 4- t et rahydr oi soqui nol i ne- 7- sul f onanP@EGB2005/003257
N-(2-[(2, 3-di fluorobenzyl)thio]-6-
met hoxypyri mdin-4-yl) 2-(trifluoroacetyl)- 1,2, 3, 4-
t et rahydr oi soqui nol i ne-7-sul fonam de (0.805g) was
added to a solution of 7N MN#4in MeOH (20m ), seal ed

and stirred at roomtenglraturefor 2h. The reactiopn
i) N- [Mﬁ(ZfSelaub@aomnwm&ﬂH iof {peme thoxypyrgidied-ypiperazine-1-

LC t the titl d
sultofjffids; BgBBLRES' 70 0 U6 apci (sve) 470 | MhTH] -176-
A soldtidrN - [Z-H@@Dﬂu&ro@hen&l)(ﬁ&tl(yﬂthﬁHﬁ mﬁh@@ﬁp&tlﬂﬁdl{l{ﬁ-yl%erazine-
1-sulfg'gz’§§qd%§t’riﬂ§g%)’gc$at§ gaJE fthe péq?uct—p@giargplg%q ﬁlbg)zlﬁﬁN HcGioxane
5 (ngaF#EtZOFIQO&ﬂ) whétirrel: af So0fn ﬁa?npfemtm%"ﬂbr 208inOPhre@@tih fsuspension

he 1 nternediate for this conpound was prepared as
was fﬂt@tddcané the fesitlug dri¢d i, aevaguflm@dc@ 7¢1fpe Hh 9] giwe the subtitle

rim 2-(trifluoroacetyl)-1,2,3,4-
Comp?‘érl %ﬁ%‘g%&? %"&‘gu?hei? ©27_sul fonani de A mixture of
MS: Ap@é.’avéy -A3etf MR Qr oi soqui nol i ne- 7-sul fonani de (the

product from exanple 78 step ii, 0.619),
tris(di benzylideneacetone)di pal | adi um (0) (50 rrg)

10 i erf RS GURAN B SRR Ben aethol Bapdebbroghipiihal |
yl}aniéﬁ?)gulgogyl]plperamné | -fyll}UZO-:néoethyl)carbamate
To a splytignfe 'I(fffﬁfé“?i?yﬁﬂféfe?y? S, & T b, @bﬂs Héﬁdy Ba-
D1cydl6he‘18&i%ﬁ&ﬁuﬁ1@9 140ya8d hafluRskyBEn o&idzok Hylrate mﬁ{g@mﬂ@f stirring

00C, 300W open vessel W|th cool i ng for .
at roome seqipiecatuneifeat L, @ salusion h&N- [ﬂe[&@ée@lﬂwr@ré@uﬂ)laﬁhyﬂlh@] 6-

15 mend SRR i S35 PSSR AR 0BG
0.27 g\g\%ﬁn% Iruﬁrggﬁlyg?tlﬁgﬁﬁnw (7 SLIDGYIDIMF X5 thbPWhy added dedivese MY stirring
continued at room temperature for 24h. The mixture was filtered, rinsed with DCM and the
filtrate evaporated. The crude material was purified by column chromatography on silica gel
using EtOAc/isohexane (3:2) as eluent to give the subtitle compound as a foam. Yield: 0.24g

20 MS: APCI(-ve) 587 [M-H]

Example 133
4-B-Alanyl-N-{2-[(2,3-difluorobenzyl)thio]-6-methoxypyrimidin-4-yl}piperazine-1-
sulfonamide, hydrochloride salt

o~
~N F
0, .0 |
HzN\/\n/N\)

25 O
The title compound was prepared from tert-butyl (3-{4-[({2-[(2,3-difluorobenzyl)thio]-6-
methoxypyrimidin-4-yl }amino)sulfonyl]piperazin- 1-y1}-3-oxopropyl)carbamate (the product
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(MyS™) and reduced under to give the subtitle
conpound as a yellow solid. Yield: 0.8 Ig M
WORWb(2482) 575 [ MtH+] Exanpl e 135 PCT/GB2005/003257
N-(2-[(2,3-Di fluorobenzyl)thio]-6-nmethoxypyrimdin-4-y
1)-(2S,5 )-2,5- dinethyl pi perazi ne-1-sul fonam de To a
sol ution of (2/7?,5S)-2,5-dirnethyl pi perazine (29) in
di oxane (100m ) was added swufg-ami de (2.5g) and the
reaction mxture was then heated at reflux in, di oxane _.
of step1igBAPg) dcgprdmento thepropedies PYHNSH RrekrBPlRdS2 1A BVER @H@«osohd-
vield&f gen Et OAc (150m ) and H O (150m ) and the aqueous
re-extracted with Et OAc (2xI50m ). Organics were
MS: addleeterf)3 (Mi-HE and reduced in vacuo to-177- give

'H Mﬁéf@%})@f’?g '(i;ggt%wﬁ a5 igﬂ@;i.zé T8 Ys 9P 4R m), 3.51-

54 (2%, m, 3)88%38, 9, ARBYHPHPE VLIS | 7. 1£90Q AN 31-7.39 (1H, m),
3 Eo.’ssf’%,”ﬁf’i é%i bggzyri)genegcet %n7e) divpalql adi gm (0) (éo )
7.40-eA4, (1BL an) e @2 oAby IspHd gl Hobix), 4' | 6' -triii Opropyl -

[,1"-biphenyl (XPHOS) (50ngy), cesium carbonate (0.43Q)
and, 4-Chloro-2-[[(2, 3-

The itdrind @O et JoTmiduyd Ial iptdpafed e féiaspyri m di ne (the
product from exanple 35 step i), 0.4g) in dioxane
(201L) was heated at reflux in a mcrowave at 1000C,

. [ 3. i i tion

b rerZ A1 GRATIRES aitbBoB AL Eihe dlrypiildfRg,

yl}amard)sulfonyHgipeeizin-dryl PGhxpp bdpyl)caeband€2O ( 150m ). The
organi cs were separ at a t he aqueouys | ayer wa

The RRER PRt G WRORER (2 na-gniodersany L aie (0120

accof-”cﬁﬁ%%'o"tﬁéi prodedi8 ol SiHxadiple 1520 ) | TheRdtOmhterifli W prified
yelTow solid. This residue was then purified by prep

by colpmg chypngtographyeon silicacged veipp BHAAe/Esohexane (&2 e ¢heent to give the

Yield: 9 . AP, 460 [MtH+] 1 . NWVR (DMSO) 5
S“bt‘ﬁegém?%‘}“r%ﬁ)@of“zgeé%%, o B6 s 67 (m IH),( )
MS: APCA¢-2e)8801(M-H)H) , 3.01- 3.54 (m 4H), 3.77 (s, 3H),

4.40 (s, 2H), 5.83 (s, IH), 7.07-7.21 (m IH),
7.24-7.47 (m 2H) Exanple 136

Example 134
N-(2-[(2,3-Difluorobenzyl)thio]-6-methoxypyrimidin-4-yl)-1,2,3,4-

tetrahydroisoquinoline-7-sulfonamide

O/
ﬁi F

N-(2-[(2,3-difluorobenzyl)thio]-6- methoxypyrimidin-4-yl) 2-(trifluoroacetyl)-1,2,3,4-
tetrahydroisoquinoline-7-sulfonamide (0.805g) was added to a solution of 7N NH3 in MeOH
(20ml), sealed and stirred at room temperaturefor 2h. The reaction was reduced in vacuo and
the resulting residue purified by prep HPLC to give the title compound as a white solid. Yield:

70mg
MS: APCI(+ve) 479 [M+H"]
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N-(2-[(2,3-Difluorobenzyl)thio]
- 6- met hoxypyri mdin-4-yl) -4-
wQ amcnorses hyl ) benzenesul f onam de A mi xture of PCT/GB2005/003257
4- (am nonet hyl ) benzenesuh cbnam de (0. 379),
tris(di benzyli deneacet one)di pal | adium (0) (50 ng),
2- dicyclohexylphosphino-Z',4',6'-tri-
rropyl -1,1"-bi phenyl (XPHOS)7({ 50nmg), cesium carbonate

and, 4-Chl oro-
'H x\é\mfﬁﬁ%@hé@ﬂwﬁs iy m%&s BRIy BRI DN 334D (m, 2H),
s aRLSRHR LT AP IS0 TS, FEP o o Bl AL tR0 B 77800

(m, B00W00pen mesHel with cooling for 3h. The reaction
m xture was then reduced in vacuo and the residue
partitioned between DCM (150m ) and H20 (150m ). The

The PhERRIGE W X W@Rﬁ%ﬁ%@an‘eﬁ%‘s }Jlﬁ)&saqueous | ayer was

re-extracte x 150 gani cs were
conbi ned, dried (MJSO ) and reduced in vacuo to give a

i Bl Difarsberrab s mefiBsummidti 4 Sduiipdaaben)-1,23.4-
tetraﬁyﬁf&soqlﬁﬁ&hrw srﬁ?&l&ﬁ\i@) 453 [MrH+] 1 NWVR (DVMSO) d

, 4.09-4. 14 (m 2H), 4.37 (s, 2H), 6.08
A mJ(xglre p 2 374 oagrahydzglsemmcplmp 7-ul@amidse tergroduds from @@mple 78 step

.0 fi el e o R e SRR Pl
2,456 =t iyapepyildi, F&nbhe& lm}ws)d(soﬂgy cesilincafMpRUOA3¥Rdmd, 4-

pr epared from N-{2 fl uorophenyl ) net hyl ]t hi o] - 6-
ﬁqe-gr[gg@pa}aﬂpﬂqoghwybquthyl]tmo] -6-methoxypyrimidiné (the product from example

o4 BB T e ) 9 .
vesselutith cveding fiorBtafthe eeatﬁdn mibere ovas dieenmatdered 3t vaa® and the residue

o R B LRB30 16 Bl B QAR e

u |
aq e[BﬁQIE'}‘@rtW@Sreféx&H{f%lNéht)ﬁ I%il\]/%@ ?Eg 3 I()i:]{?e t()?gz%_f) s(wate ko&gﬁed dried

m
(Mg§®n), and reguced undeiefyo gige e subtitls ¢gmpopngd as @mellow sohd Yield: 0.81¢g
MS: APCI(+ve) 575 [M+H']

Example 135
N-(2-[(2,3-Difluorobenzyl)thio]-6-methoxypyrimidin-4-yl)-(25,5R)-2,5-

dimethylpiperazine-1-sulfonamide

}' (111]
Z

\ /,O

(l)\\
e
L)

)
mg

M

To a solution of (2R,55)-2,5-dimethylpiperazine (2g) in dioxane (100ml) was added sulfamide
(2.5g) and the reaction mixture was then heated at reflux in dioxane (100ml) for 72h. The
reaction mixture was partitioned between EtOAc (150ml) and H,O (150ml) and the aqueous

re-extracted with EtOAc (2x150ml). Organics were collected, dried and reduced in vacuo to
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IH, 7.33 (m 3H), 11.11 (bs, IH). The internedi ates
for this conpound were prepared as follows: i)
wWoORGoeAH2482% hoxyphenyl ) net hyl ] - N-[ 6- met hoxy- 2- [ [ PCT/8B4605/003257
i f1 uorophenyl ) net hyl ]
thi o] pyri mdin-4-yl]azetidine-I-sulfonam de The
subtitle conpound was prepared
from\-[ 6- Met hoxy- 2- [[(2 3, 4177-
trifluorophenyl)nethyl]thi o] pyrimdin zeti di

give (b SRS D5 RRaY oA Ui ds S 0846 22} e mpgyre of

t le 121 step i). The
25, ﬁépu%gegg%gﬁgjﬁk%aggegluﬁ]ffaﬁggi@géegp flash col um
tns(dlhwnzyhdamgacapmﬁ)chpalmdium@) ¢80 mg}e,ﬂﬂ@;cﬁtl@mylpmdpdmm%’ 4 6’-tri—

isopr p%lg &r&}(’{;{&ﬁ ( Jﬁ-gt)l[ﬁe O?aijr (t)na%leS (Oaé{)igs) and, 4— oro 2 [[(2,3-
diflubrdphémyVh e,h rﬁb%ymét[{@i)lwkﬂm&iné Beheprodasyrein kkddpld 34 step 1),

|quoro heny

0.4g¥xin dl@maﬁ Iwnlp)miv@ﬁ hﬁar@dyﬂt ]@zaétm dimierowage b 103G 309 Wiiapen vessel

w1th%8% tk)/g fl oy %ﬁgc;ﬁ%ﬁx{ﬂa { ﬁ]ﬁp ({ ltn vacuo and the residue

partifipied, EBrwieenDEMUQ SOml)emi IHZ(De(tl Bmh]) Thi @hmﬂts Werdi sepatatgl ]and the
azet| di ne- 1-sul f onam ubtitle product of ste

aquepys layer wasregxtragied m%@éﬁ\ﬁr(% 5ml>n SN SERARHPBO 111953 drled

(Mg§®f3pcmkl rdducdd iy cHE & @b@g 5491'10%140 tﬁﬂs frb Q8 Wad Jha?pmﬁed by prep

umm chr omat ography on”silica gel using Et QA
HPLC. tnrgevcahetl(ldcdmpcamdalsaeﬂmetsoh@lYeldt Bmgpr oduct as a

Ld: 3.3g. MS: APCI (+ve) 573 [MrH] iii)

MS: \rgﬁ[cg&\)@?%@(w?ﬁt i opyrimdi n-4-yl]-N[(4-nmethoxyphenyl)
Iy NIERD [ I4f t }
N T Nt L NEe T TR ety Gy iy 272 REGE, £i6, 3.01
3.54[(By AH),I30KA (s 23HY, }(4D,(8, 24t 5.8 K8y dHOPh@ R 12)l e, hg{p ]7.24-7.47 (m, 2H)

sul fonyl ] pyrirnidin-4-yl]azetidi ne-1-sul fonam de (the

subtitle product of step ii), (0. 1Qg) and stirred in

Exad@leerde(! M) under nitrogen at 95C for 45min. NaSH
%gﬁn—gg. followed by DMF (I'm) were added. The reaction
N-(2nii3:8ifuorebenzylithial-G-methoxypyrimidind-gh-dat  950C,

(a'"%?%lﬁgﬁylﬁéngle odq 40 dilute HO and extracted with
-

0
s\H N//‘\S

A mixture of 4-(aminomethyl)benzenesulfonamide (0.37g),

NH

2

tris(dibenzylideneacetone)dipalladium (0) (50 mg), 2-dicyclohexylphosphino-2’,4°,6’-tri-
isopropyl-1,1’-biphenyl (XPHOS) (50mg), cesium carbonate (1.0g) and, 4-Chloro-2-[[(2,3-
difluorophenyl)methyl]thio]-6-methoxypyrimidine (the product from example 35 step 1),
(0.25g) in dioxane (20ml) was heated at reflux in a microwave at 100°C, 300W, open vessel
with cooling for 3h. The reaction mixture was then reduced in vacuo and the residue

partitioned between DCM (150ml) and H,O (150ml). The organics were separated and the
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organi ¢ solution was washed with water, dried (MySO

4), filtered and the sol vent evaporated under reduced
w@r@sdumse3t o give the subtitle product as a cleer/Gseréos/003257

Yield: 90ng Ms: APCI (+ve) 397 [MHH] V)

N-[ 2-[[ (3- Fl uorophenyl ) net hyl ] t hi o] - 6- met hoxy

pyrimdin-4-yl]-N[(4-nmethoxyphenyl)

net hyl ] - azeti di ne-1 -sul fonapjgle 60% NaH (8ng) was

added to a sol ution, of

aqueRpy ]BYW?WGWX@aQt‘Fﬂ Wﬁ? DGMi(Rx4 59]11})‘ Q_l-%a(nip_s were combined, dried
t . i di - 3 i .
Mo SoR A YRUERT P BFEY Ly 28T AT, B o RaTIE pililE R orr
HPLCltorig)ve thé tige cahpound ag awidersolid.tYielded9mhgr 5mi n
MS: @é{ﬁ%gigﬂﬁa#) met hyl brom de (42ng) was added. The

d was stirred at roomtenperature for a
'H Niviik ! (ENISEPB 3a3qs 1180 4 @bl £Gn WiHh)ha BY @i*QHI),TdJ@s &CPAS A ®47.22 (m,
organi ¢ sol ution was washed wi't h-180- water, dried
1H), 7MY S8 (mf 2HY, @ reéd d a2Hd), 7198 (6 RN)e Al 68/2¢pam 2Hd under
reduced pressure. The crude material was purified by
flash col um chronmat ography on silica gel using
Ay rhexane (3:7) as eluent to give the product as
Ex_mg% Yield: 47ng Ms: APCI (+ve) 505 [ MtH] Exanpl e
N-{24[@-Fluorophenyl)methyl]thio]-6-methoxypyrimidin-4-yl }azetidine-1-sulfonamide
-{2-[(2, 3-Di fl uorobenzyl )t hi o] - 6- met hoxypyri m di n- 4-yl
}-4-pyrrolidiii-I-ylpipeigdine-1sul fonam de The title
conmpound was prepared acclording to the procedure
outlined in exanple 129 'ﬂg
4-Chloro-2-[[(2,3-did | I?rop enyl ) net hyl ] t hi o] - 6- met hox
ypyri nidhie (thexodu of lexa 3n_step i) (0.39g),
tris(di benzylidegeacsiongy<di | o o) (20ng), 2-
di cycl ohexyl phos hind-2',4" 6 -tri- opyl -1, r-bi phe
nyl (XPHOS) (15ng), cesium carbonate ~7Qg) and
4-pyrrolidin-I|-ylpiperidine-I|-surfonam de (the product
The fiflOEBHpRRdIWas prépaft@ fromh e { Z-R3LTubRGh&Ty IR INBAfRb] -8  Was
purifi'ed using silica gel chromatography el'uting with

g !
methgwyphsinpid ot~y InNEbChmethe xy pheny D aethyH azgtidinegt-sudfomamide,(ghe product
of stéphf%) uztrrl]ge) b%r(%ﬂé)]?r%ggdu?éc' o&ljn\’\@d ﬁ]eExSéglpllednl. The crude material was

purified by preparative plate chromatography using EtOAc/isohexane (4:6) as eluent to give

the title product as a gum. Yield: 22mg.

MS: APCI (+ve) 385 [M+H]

'"H NMR: § (DMSO) 2.10 (quintet, 2H), 3.87 (m, 7H), 4.41 (s, 2H), 6.12 (s, 1H), 7.07 (m,
1H), 7.33 (m, 3H), 11.11 (bs, 1H).

The intermediates for this compound were prepared as follows:

i) N-[(4-Methoxyphenyl)methyl]-N-[6-methoxy-2-[[(2,3,4-trifluorophenyl)methyl]
thio]pyrimidin-4-yl]azetidine-1-sulfonamide

The subtitle compound was prepared from N-[6-Methoxy-2-[[(2,3,4-
trifluorophenyl)methyl]thio]pyrimidin-4-yl]azetidine-1-sulfonamide (the product of Example
146, (5.1g) by the procedure outlined in Example 121 step i). The crude product was purified
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Yield: 0.27g Ms: APCI (+ve) 500 [ MrH+], APCl (-ve) 498

[MH] 1 NMRd(DVMSO) d 1.60 (m 2H), 1.90 (bs, 4H),
WQ@20/084823 2H), 3.10 (m 5H), 3.70 (d, 4H), 3. 9BCT/8B2005/003257

3H), 4.50 (s, 2H), 6.05 (s, IH), 7.20 (m IH, 7.40

(m 2H) The internediates for this conpound were

prepared as follows: i) 4-Pyrrolidin- 1-ylpiperidine-

1 sul fonam de A m xture of -479yrrolidi n-

yl pi per| di ne (0.67g) .and sulfam de (0. 46
by ﬂh%laﬁoé%f fwtqgeanhaf Oé‘r%hcf ggl bﬁ“&%ﬁé"*‘(/%?ﬁx g% GrEgpsluent to give

thepT%c?Qé aﬁe&t zﬁvaporat ed in vacuo and the residue
partitioned etvvee Et OAc (containing a little

MS: tdtCidmed))54aiMHHO. The organi ¢ phase was- 181-
coll ected and the aqueous |ayer further extracted wth
Et CAc(x2). The conbi ned organi c phases coll ected,

ii) Notm-mthw%@ehymﬁdtﬂynmqclxﬁanbxyezqRszrﬁt ﬁq!ﬂuoihphérgﬂ)rﬂétﬁyu
was triturated wt Oand filtered to gi ve the

sulf@yﬂpwnnedﬁrwmzetalsmalﬁelfg@ammeu d. Yield: 0.43g 1H NMR

he {t PR il bl PRy by P il s .o

[[(2,8 4-4Eifl0SropRddy ) mestiyi] thiolBRimidin-4-yl)azetidine- 1-sulfonamide (the subtitle
Dflu%robenz yl)thio % 6- rrethox yrlmdln 4- X
e

prodrl}lét{é' %ﬁrop KbPexbyaths pEseding oHEing in FmRle dal Mer Bl Fhecsre

odg&asunfd flash col tograph ilica gel EtOAc / isoh
PO s B P Sy lica gel nsing HHQAG! Isphexane

(L: 1)}as$-hte§adtocg¢yaﬁletprmﬁumas aLWhmeb foamanYidkl: Bi3ge product from

) q_EZSg) in DCM (10m ) was treated with
MS: Wﬁy@ﬁ?’ [IXfe“L lo. 8m ) and net hanesul fonyl chl ori de
(0.9 m) under nitrogen. After heating the m xture at
500C for 16h the reaction m xture was partitioned

iii) Nré§-MethonycRthiopydmeierd<yINNHObmetlroxy phegrhinethylazetidine-1-

wer s ried (MgSM), filtered and the sol vent
Sulfoevapg?at ed under reduced pressure. To a solution of

N aSHt(eomg)swhst adigd ltces m‘iu@on &f WA @M iHoxpheapDimetiy [ [ 6-Meethoxy-2-

é H-“}l i‘)l“? ) was_added. and heat ed at 800C. for
[[2.44 ‘F‘P@PP%%Y l&fpaylépxxggld%‘éﬂlla@mmerbﬂé@na@e%&w subtitle
prodﬁ&t%%te@&?,l @gg@gygﬁi QR aket {186 LR METiCo YRS 65 Mok B5min. NaSH

rne
(40mg) followed by DMF (1ml) were added. The reaction mixture was stirred for a further

1.5h at 95°C, cooled, acidified with dilute HC1 and extracted with EtOAc. The separated

organic solution was washed with water, dried (MgSOy), filtered and the solvent evaporated
under reduced pressure to give the subtitle product as a clear oil.

Yield: 90mg

MS: APCI (+ve) 397 [M+H]

iv) N-[2-[[(3-Fluorophenyl)methyl]thio]-6-methoxy pyrimidin-4-yl]-N-[(4-methoxy-
phenyl) methyl]-azetidine-1-sulfonamide

60% NaH (8mg) was added to a solution of N-[6-Methoxy-2-thiopyrimdin-4-yl]-N-[(4-
methoxyphenyl)methyl]azetidine- 1-sulfonamide (the subtitle product of step iii), (90mg) in
anhydrous DMF (1ml). After stirring under nitrogen for Smin (3-fluorophenyl)methyl
bromide (42mg) was added. The reaction mixture was stirred at room temperature for a

further 18h and then diluted with EtOAc. The separated organic solution was washed with
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(MS™M), filtered and the sol vent evaporated under

reduced pressure. The residue was purified by reverse
wohas®2442 C (symmetry as the stationary phase RPOT/GB2005/003257

NH-t CAc/ acetonitrile as the nobile phase) then

titurated with Et20to give the title conpound as a

white solid. Yield: 15ng MS: APCI (+ve) 488 [ MtH+] 1

NVMR d(DVSO 2.23 (s, 4H), 318® - 3.08 (m IH, 3.51

t,.4H), 3.76 - 3.81 4H), 3.87 . 3H), 4.4 :

watel(z p;}fied glzflg§0(;)s ﬁltpqq)i ane} tlg(fbgolvel';z q_\gp?qﬁedfq%h’er r;gh%qgﬁ _pre?s_sérg. The crude

£Qi A Buriied %ﬁ};}& el héing EXORR) &
matel " Sl_gug bverédsa%/}rl}tc esl sed usi t'he %fg%goevw ngg HOTEXARG
(3: 7)ms<ahxeduuoeg1ve the lpeoduct dse g1mmprﬂrH§7ntgabul at ed bel ow,

were pr I om the appropriate 2-thio substituted
MS: @Fﬁﬂ@gﬂéi%ﬁﬁnyl )enyl ] - N-[ 6- met hoxy-2-tWo] pyrirr

di n-4-yl]azetidi ne-1-suh conarnides (the products of

step |) by the procedure outlined in Exanple 121. The
Exampled38naterials were purified by mass directed

B8 S RIS B RIPR A bR 1

sulfoah{ide Met hoxyphenyl )i net hyl ] - N- [ 6- met hoxy- 2-t hi o] pyri i
nl di n-4- yl]azetidine-I|-sul fonam des Sodi umthiol ate
(30nmg) was added to a solutio
N-[ (4- Met hoxyphenyl ) net hyl ] - N-] 6-
met hoxy-2-[[(2,3,4-trifluoro I)msthy
sul fonyl ] pyrimidin-4-yD] a@et f|di n -I -sul fopam de (the
product of Exanple s «ﬁil ; i
anhydr ous DMSO ungler tr
appropriate 0 chl or| de (see R e table
bel ow) (O. S@Nwas added. The reaction m xture was
stirred for urther 30mn, diluted with water and
the product extracted with Et OAc. The separat ed

The 6tlgesihgound|vidsippepavaisacoa@aiigdo thet proveiues outliiddeid ek dvig@e4 P9 using

& c%ééziﬂ%ﬁs i Roromead B G o o SPGB e Gat of xarple
35 stEf &g«tmgy Hﬁé{ﬁ%ﬁ%g ﬁeﬁ%caenaldlbmd%i (dmm%)@xt ures of

c/Jr’hexane eluent to give the products
dicyEiataenylpbe sphdo-2),4’56’ 45 sapropytl-dblittapleay be{RHWS 1@ 4mg), cesium

carbonate (0.70g) and 4-pyrrolidin-1-ylpiperidine- 1 -sulfonamide (the product from step i),

(0.4g). The resulting crude material was purified using silica gel chromatography eluting with
5% methanol in DCM and trituration with Et,O to give the title compound as a white solid.
Yield: 0.27g

MS: APCI(+ve) 500 [M+H"], APCI(-ve) 498 [M-H]

'H NMR §(DMSO) & 1.60 (m, 2H), 1.90 (bs, 4H), 2.10 (d, 2H), 3.10 (m, 5H), 3.70 (d, 4H),
3.90 (3, 3H), 4.50 (s, 2H), 6.05 (s, 1H), 7.20 (i, 1H), 7.40 (m, 2H)

The intermediates for this compound were prepared as follows:

i) 4-Pyrrolidin-1-ylpiperidine-1-sulfonamide
A mixture of 4-pyrrolidin-1-ylpiperidine (0.67g) and sulfamide (0.46g) were heated at 115 °C
in dry 1,4-dioxane (30ml) for 16h. The solvents were evaporated in vacuo and the residue

partitioned between EtOAc (containing a little methanol) and H,O. The organic phase was
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Exanpl e 146
N-[ 6- Met hoxy-2-[[(2,3,4-trifluorophenyl)nethyl]thio]py

WO Renic@24323- yl ] azeti di ne-1 sul fonam de The tit| ePCDGBRLISH03257
was prepared from 4-Chl oro-6-nmet hoxy-2-[[(2, 3, 4-
trifluorophenyl)nmethyl]thio]pyrimdine (the subtitle
product of step iii) (7.29) by the-185- procedure
outlined in Exanple 1 step-181-. The crude nmaterial was
purified by recrystallisation from/shexane/ EtQAc to

collegfed and e agness dayer Brthey entragtgd uth EtOAG(sd)g Thecargbinggsorganic

phas% é} %?‘1{:& %ﬂ%EI)BH- )._g‘?d]%%en %HM%Q%,%%?%, %%T}Ij}gﬁated with

Et20(aﬁd filteed 17 gB2 the sibBide produttds,a bélge&ohd 7Yi6Bl: Or3g| H)
11. 13 (s, | The internedi ates for this conpoun
Iy NM%%Q?I\%§OA§I_12§Q (D), 170 (m, 4H), 1.90 (m, 2H), 2.65 (b, 1H), d,%8" ¢, om),
[ I p yl ) met hyl ] Mo] pyri mi di ne- 4, 6-di
260§P/Q%§85ub 4'2 éﬂf bgﬁg was prepared from
2- thlopyr|n1d|ne 4,6 diol (80.Qg) and (2,3, 4-

Exatrlfbﬁorophenyl)nethyl brom de (125g) by the procedure

ed in Exanple 1 step i). Yield: 150y. 1H NVMR 5

N-{zﬁ[@@fﬁlﬂ&oﬁeﬁﬁyntﬁiﬂh-s medroxyPyrimidih-4-y1}-30mophdiia-4-ylazéidine-1-

mﬂm&' chloro 2-1[(2, 3, 4- trlflugrophenyl)nethyl]thlo]py

r||rad|ne The subtitle conpoupd was prepared fromthe
subtitle product of step i) ([L5Cg) by the procedure
outlined in Exanple %&stap . "Nlhe crudgmaterial was
purified by flash col hr.o n s#llca ge

ety
usi ng EtCﬁc/ishexanehf§?$q the
product as a white| s IldrineId 7Cg

(CDhd 3) 4.37 ZH), 6.91 (m IH), 7.
(mlH).iiin_gi‘N

4- Chl or o- 6- tho)y-z-[[(2,3,4-trifluorophenyl)nethyl]t
hi o] pyri m di he subtitle conpound mas prepared from
the subtitle product of step ) (25.Qg)

A somtlee Sl - Hat3r¢1ﬂ%r0bwzziégmir%n§ Og%:ﬁnrlsdm i}-é-rhxé@"yazetidme-
1-sulfHaBhilShdBroaRM o EhriPle 169 (28 tniISEHI @Oml) was treated with

triethylamine (0.8ml) and methanesulfonylchloride (0.9 ml) under nitrogen. After heating the

S, IFD 7.26

mixture at 50°C for 16h the reaction mixture was partitioned between DCM and aqueous
NaHCOs. The organic extracts were dried (MgSOys), filtered and the solvent evaporated under
reduced pressure. To a solution of the resulting residue in MeOH (10mL) and morpholine
(8ml) K,COs (0.19g) was added and heated at 80°C for 16h. The reaction mixture was then
partitioned between EtOAc and H,O The organic extracts were washed with brine, dried
(MgSQy), filtered and the solvent evaporated under reduced pressure. The residue was
purified by reverse phase HPLC (symmetry as the stationary phase and NH;OAc/acetonitrile
as the mobile phase) then titurated with Et,O to give the title compound as a white solid.
Yield: 15mg

MS: APCI(+ve) 488 [M+H"]

'"H NMR §(DMSO) 2.23 (s, 4H), 3.00 - 3.08 (m, 1H), 3.51 (t, 4H), 3.76 - 3.81 (m, 4H), 3.87
(s, 3H), 4.49 (s, 2H), 6.10 (s, 1H), 7.12 - 7.19 (m, 1H), 7.29 - 7.38 (m, 1H), 7.44 (t, 1H)



fromishexane to give the product as white crystals.
Yield: 16. 4g. Ms: APCI (+ve) 321/323 [ M+H Exanple
wWQ 4006824823 PCT/GB2005/003257
-2{2-[(2, 3-Di fl uorobenzyl)thio]-6-nmethoxypyrimdin-4-y
[ }-N-met hyl - N- (I net hyl pi peridin- 4-yl)sul fam del86-
The title conmpound was prepared from
N-net hyl - N- (| - met hyl pi peri dige-4-yl ) sul fam de (the
product of step i) (0.26g) and
Xa 145 [ [ (2, 3-di f | uor ophenyl ) net hyl ] t hi o] - 6-
/RYE LA dd - : 35, step i)
E R e B R P ™ Bl
The title Gingounds, tablileedbeldle, wat erapatedvissn fherappropiatey2-thid substituted

hr gmat ogr aphy _usi Et QAc / 9:1to 8.5.1.5) a .
N-[(Emeatiryptgng lal.%ﬂldﬁﬁ@ﬁmt %&tﬁfgﬂé‘@mﬁw%ﬂ@-ﬁw@wm@s
5 (the ]groﬁm sté%p }_§ By tRoroéddure duthfediPEx4fble 210 Helcrudéhaterials were
.20 (s, , 2. (s, 3H, 2.84 (bd, 2H), 3.63 (m
purifiegby reasg dir¢esed pudjfication4 (s, 2H), 5.90 (s, |H), 7.14
(q, I'H, 7.33 (q, IH), 7.41 (t, IH. The internedi ate
for this conpound was prepare@ﬁs follows: i)
N- Met hyl - N- (| - et hyl pi peri di n-|4-yl )sul fanm de A
solution of |-nmethyl-4-(neth 1 no) pi peridine (2.6Q)
and sul fam de (4.Qg) 4 n @ 4f|di oxpne (30m ) was heat ed
at 1100C for 18h. The&gfactllon xturg was cool ed, the
sol vent evapor at ed er Ned d pggssure and the
resi due di ssol ved ijn tdt. The aqueous sol ution was
extracted with Et OAc whi ch was washed with a smal |

Exaﬁiﬁieume of saturat @Xﬁgﬂﬁous brine, drijed (MJSR:0 and M/Z
the |sol vent evaporat ed under reduced pressure to give

Numilbiez [subtitle product as a pale yellowisolid. Yield : [M-H]

( qui |¥yetmidintd-y1) 4zefidine IS sulBlhmide

S Bl e % A
F

141 N-[6-Methoxy-2-[[(pyridin-3-yl)methyl]thio] = 366
pyrimidin-4-yl]azetidine- 1-sulfonamide |
N
N
142 N-[6-Methoxy-2-[[(pyridin-2-yl)methyl]thio] . 366
pyrimidin-4-yl]azetidine-1-sulfonamide |
X N
143 N-[6-Methoxy-2-[[(thiazol-4-yl)methyl]thio] 372
pyrimidin-4-yl]azetidine-1-sulfonamide N
l \
S

144 N-[2-[[(4-Cyanophenyl)methyl]thio]-6-methoxy 390
pyrimidin-4-yl]azetidine-1-sulfonamide /©/;/\
NC




Exanpl e 148
iV-{2-[(2,3-D fluorobenzyl)thio]-6-nmethoxypyrim din-4-

W@ kJoc424823 phol i n- 4-yl pi peri di ne- 1-sul f onam dePdB&B2005/003257
Sodi um tri acet oxyborohydri de (0.48g) was added to a
solution of N-{2-[(2, 3-

di fl uor obenzyl )t hi o] - 6- met hoxypyri m dhi - 4-yl }-4-oxopip
eridiiie-I-sul fonam de (theigs-oduct of step i)

(0,.2499) _norpholine (0. 2mM) and 2M agueouys—acetic

145ci d X028k MetharosfonyinbenyDmebylli xt urle was s
.Qf: 1- . d
hy 8?3&@%%@%@%%%%%%@@%&?332."“?@';

shakexnlfshgoideus| y then acidified to pH 8 h
aquegous hydrochl oric acid and extracted t\\(la et hyl

acetjate. The conbi ned organi c extracts re"washed
with saturated aqueous sodiumchloride, dried with

and ovian~y ~+

443

10

15

ekl ol £ o4 A £1 14+ o ad = Tk raot oo
S UUT Ul oul 1T at ©, TT 1T CCTCU Allag CVC!.'JUI at . I'ic T CTOT UuUtT
was purified by colum chromat ography on silica using

The te?médiaRs Iortotipshintise1 40f-183 K¥le prepiréd & BNEwd:i O hexane
as eluent then precipitated slowy from nethanol,

filtered and washed with further nethanol to afford
. i I ' Yi C
o St RaSETREEE i A Al o
yl]azlbtiaﬁleal-iullﬂ)hagnigzil-i) , i. 76 2 é;383t ( m2 2H) 3 2.228 gt 58
Sodigthialjc (9mss waaddstyo w30moR of Naie-Mhory By I I-N 6
e el b AT i
(the prodtaiof Ewsmple)137 step ii) (0.15g) stirred in anhydrous DMSO under nitrogen.
sl G5 SofroBA R B pP LSRR B SRS ML 50 gomne e
adde@Ndhé Wat @t Askrhrd vBRWirrbd fok, K fh&30nan, (BRM) wilR afRe alEthe

at reflux for 48h, then the volatiles were evaporated .
produg exfracediwith EtQAe| Ehe sapaeaiertorganie sglatien yas washed gyithgvater, dried

3 ey 8 Gy oo Wi ;PN b (i ct proucs

were purified by flash column chromatography on silica gel using mixtures of

=

EtOAc/isohexane as eluent to give the products, Examples 140 i) - 145 1), tabulated below.

-~
O

o | oN
O\\ ‘s ,
IS‘N N//kS/R

)

Example Example R’ M/Z
Number [M+H]

140(i) | N-[2-[[(2-Fluorophenyl)methyl]thio]-6-methoxy 505
pyrimidin-4-yl]-N-[(4-methoxyphenyl) methyl]- ©i?(
F

azetidine-1-sulfonamide




i)

-{2-[(2,3-D fl uorobenzyl)thio]-6-nmethoxypyrimdin-4-yl

WO 2006424820 X a- 8-

m Xt

ure of

|, 4- di oxa- 8-azaspi ro[ 4. 5] decane- 8-sul fonam de (the

product of step i),

(0.299),

tris(di benzyli deneacet one) -184pal | adi um ( 0) (61rrg)

2_di

cvelohexyvl phosphing-2' 4" _6' -tyij

azaspi ro[ 4. 5] decane- 8- sul f onanP@EG#B2005/003257

14133 .
and

r her
of ¢
(8]

xaaerplige- Bsudomymide 0. 20g)
) was heated at

i n anhydr

HieMgtioxyphery)methy TNy 6-methomyrd- dar

B¥ b
3 (332{9&%% %l?lh&h%u% Ag%qﬁi%géypyr?’ ;n di n

reflux in a nmcroy

488

142300V
aqugo
m xt
or gg
sodi

anmmoni um ch

dk@yré%flr%wéﬁhw]&hwlemdl%éé%t .

um c |ed wi th sodi um sul

VN-Q@SMemiﬁlﬂieny\ll)m&hyl}m [Grenettxy 251
oride was added an

washed with satJ
er&uﬁf% E I%gfgén aé&

rat
fate,

filtered

488

143 d
chrd

of ¢
subt
APCI

yy: {

erwp@omth@dyph“éhﬁ)ma&yme[@aﬁmwm fi
mat ogr aphy on silica using a 1:19

'&Ltﬁ}‘ilﬁ@g%ﬁ‘[f%@? a yeI | ow foam i

2-1(2, 3- D'fluorobenzyl)thlo] 6- met

tlﬂwa@&étsdmetbﬂbhlp]wmﬂmyas el U

ed by colu

494

){2
'}
(t hsg
m xt
(17n

_roo

O TR p P TS Betoy
-| pyfimdd i yB- -I*&Z(&Sxﬁd:th@;{yﬂf 5] decane-
product of step )

dﬂ@nﬂﬁn?ﬂygﬁ§§@&§'Hﬁﬁmﬂﬂﬂéﬁlc aci
L). After 24h, the reaction was al
Nl tenperature then diluted with et

h
8
850). was hed

dN@17m_ and THF
| owed to cool to
yl acetate the

512

143(ays
sat Ur
aqueo
filt
conp
445

rN- [%'ékﬁml\mtbfdleaﬂﬂ)wh@ewlyaﬂhzl]mat er

ReTEsAr R B

%heﬂymﬁ&hwawmieeusmomﬁﬂm d the
ound as a yellow oil.

[ MrH+] Exanpl e 149

rbon wat er ,
Rer: ‘{nylz:ﬂcgé Tt %xysodl um s
Yi el d: 0.83g I\/8'/ \\éPCI (+ve)

i al

Su

565

Example 146
N-[6-Methoxy-2-[[(2,3,4-trifluorophenyl)methyl]thio]pyrimidin-4-yl]azetidine-1-

sulfonamide

The title compound was prepared from 4-Chloro-6-methoxy-2-[[(2,3,4-

trifluorophenyl)methyl]thio]pyrimidine (the subtitle product of step iii) (7.2g) by the
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I V-{2-[(2,3-Di fluorobenzyl)thio] -6-nethoxypyri m din-4-
yl }-4-(4-nmet hyl pi perazin-1lyl) piperidine-
wa 2ealobpam de- 189- A sol ution of 1-nethyl - pi ppCHGBRE®S/003257
(0.13m) in DCM (2nL) was added to a sol ution of
acetic acid (0.03nL) and
-{2-[(2, 3-di fl uor obenzyl )t hi o] - 6- met hoxypyri m di n-4-yl
}-4- oxorireridine-1 -sul forgesri de (the product of
exanpl e 148, ste iii)_gO.IOg) in DCM (2nL). 5 The o
procaggra Qythitedin Exampler leexiv) r Sbhfuderpuateaialas pyiifigdby werystallisation
' j [ din
from L R B o g O B e Rt ur e
MS: APEl (ghtd2t idaHlhe DCM was evapor ated and 3M aqueous

1. .sodium hﬁrgxi de (6nlL) added to_the residue. The
H NME QMY © 2hd@RIntst (o d$B s B3 88 [t ). det & & - 815 G5,
i-Hh ydr | o [ d extracted with
1H)’$3%ylﬁgc®gg?§%'#eqégg‘%’ ggéfclolflg%ag’l @%ext racts were
washed with water, 10 saturated aqueous sodi um
chloride, drjed wwth sodiumsulfate, filtered and
The igirzmediaes i t#ﬁé%“@%‘f‘)(ﬂlu‘%erﬁ/ﬁgepﬁ{ﬁdiaﬁif%%o% reverse phase
HPLC (gradient 25 - 95% acetonitrile in 0.1% aqueous
amoni um acetate) to afford the title conpound as a

i) 2-[\¥3i 34 Tpiflnveopheviybnethylthiplpgimidiae-@6sdipl 529 [ MrH+] 1H

he ¥l ForhbSg W5 oo 3 oryiitfbg ™ il eboky sig .54

trifludrdpBelydymetiy)l brémidé ((Bg) B¥ithe proéiufesout i, in ®x@plesl step i).
CIH, 7.13 —7.20 (m IH. 7.31 - 7.40 (m IH), 7.43 -

Yieldz 1282.(m |1 H). Exanple 150

ST LR Sl BRI

the crude material obtained after work up to prepare
o N{2-1(2,3-difluorobenzyl)thio]-6- -
ii) 4 freiplpg il Ridert-Hritluapophenyibimethpl thiolpyyimidiser i di ne- | - su

The s B8 P o Ao o S0 R BT (PR e
procédrRiCotlinaldindxample  stop %). aTket andd miateeial waLpul Hied dyeasls column
Chre%ﬁ%gpﬁ?] og (s:i itcgl tggl)usgn% ]?tfotﬁ%’igohteggnet 63”) eas (e::l%e tot<l')I ng?veat}sle groduct asa
white solid. Yield: 70g.

'H NMR: § (CDCls) 4.37 (s, 2H), 6.91 (m, 1H), 7.06 (s, 1H), 7.26 (m, 1H).

iii) 4-Chloro-6-methoxy-2-[[(2,3,4-trifluorophenyl)methyljthio]pyrimidine

The subtitle compound was prepared from the subtitle product of step ii) (25.0g) by the
procedure outlined in Example 35 step i). The crude material was purified by recrystallisation
from isohexane to give the product as white crystals. Yield: 16.4g.

MS: APCI (+ve) 321/323 [M+H]

Example 147
N*-2{2-[(2,3-Difluorobenzyl)thio]-6-methoxypyrimidin-4-yl}-N-methyl-N-(1-
methylpiperidin-4-yl)sulfamide



10

15

20

25

powder. Yield: 33ng MS: APCl (+ve) 447 [M+H+] 1 NVMR d

(300 MHz, DVMSO) 1.33 - 1.44 (m 2H), 1.70 - 1.76 (m
wabkhoe/ o489 - 3.08 (m 2H), 3.41 - 3.49 (m 2H) PCBGBZ005/003257

3.64 (m IH, 3.89 (s, 3H, 4.49 (s, 2H), 4.75 (d,

IH), 6.08 (s, IH, 7.14 - 7.21 (m IH), 7.32 - 7.47

(m 2H), 11.07 (s, IH. Exanple 151

4- Azetidin-1-yl-iV-{2-[(2, 3186-f | uor obenzyl )t hi o] - 6- et

hoxypyri m di n-4-yl } pi peri di ne-| sul fonam de Azeti di ne

hydrochloride (0. 1lg) was added to a sol uti on of

acetic acid (0.025nL) and -?g-

[(2,3-difluQragbenzyl)thio]-

oxopi peridin

148, step iii

stirred at roo

tri acet oxyborohydril|de (#.24g) was adden portions.

The m xture was stirred at roomtenperafuee overni ght

then 3M aqueous sodi um hydroxide (6nL) added to the

i SR TI BAT RS FEALER, LB AP ST e o

prodan df stxp )g0126g) and 4cidbivyl- [[&Z,étchﬂxmroﬁﬂwybmnﬁhbfﬂdnb]eﬁ gani c

extract, cen en ne h [ (1 S
methGRAAE (e PUSE 21 ﬁf@n@ﬂ%%ﬂ SeP GRS ao<oethi 5L 13E gracqaure
outhﬂ@sm\ﬁﬁ Q‘, Wsie? VRt Ee criRIMARRA1 VAR GubikiBY by @%ﬁﬂt&ud]ﬂatogmphy

ford t e titlhe conmpound as a white pomder Yi el

usmmmmme@wwm@;s A5 a§ almen] Yigdd-0.1T¢ NVR. d (300 MHz,

) 6(m 2 1.69 - 1.78 2H), 2.01 -
MS: %&’(Yﬁ)%‘gﬁw’ _ 3. gl)l (m 9H), 3. 83(?]3 |?_>I)H) 4. 45
HNMR 82{%/[5@&09%0(@«1 iH'J) 1 66 (ﬂa?ZH) , B F(6’20@ (2R), tlz%(s %}1302 67 (s, 3H), 2.84

anpl e
(bd, ZH’} {%263[(@42 18D 5.82 CﬁoBthrMy(ls;ﬂﬁ) §190ds, mﬂ,{)hmymrmm 4B3(q-1H),
7 41 }i - (et hyl am no) pi peri di ne-| sul f onam de Et hyl am ne
%0 wL of 2M solution in nmethanol) was added to a
solution of acetic acid

Icgglln DCNL 4nL).rThe squE]on was

The intermediate for this compound was prepared as follows:

i) N-Methyl-N-(1-methylpiperidin-4-yl)sulfamide

A solution of 1-methyl-4-(methylamino)piperidine (2.6g) and sulfamide (4.0g) in 1,4-dioxane
(30ml) was heated at 110°C for 18h. The reaction mixture was cooled, the solvent evaporated
under reduced pressure and the residue dissolved in water. The aqueous solution was

extracted with EtOAc which was washed with a small volume of saturated aqueous brine,
dried (MgSQy4) and the solvent evaporated under reduced pressure to give the subtitle product
as a pale yellow solid. Yield : 1.5g

'"H NMR: 8 (CDCls) 1.80 (m, 4H), 2.04 (dt, 2H), 2.27 (s, 3H), 2.79 (s, 3H), 2.91 (bd, 2H),
3.74 (quintet, 1H), 4.44 (bs, 2H).

Example 148

N-{2-[(2,3-Difluorobenzyl)thio]-6-methoxypyrimidin-4-yl}-4-morpholin-4-ylpiperidine-
1-sulfonamide
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(0.025nm) and
i V-{2-[(2, 3-di fl uor obenzyl ) tni o] - 6- met hoxypyri m di n- 4-
W@ kdoc2432pi peri di ne- 1-sul fonam de (the produrCT/GB2005/003257
exanpl e 148, step iii) (O1Qg) in DCM (4m). The
solution was stirred at roomtenperature for Ih then
sodi umtri acet oxyborohydri de (0.24g) was added in
portions. The m xture was stgmred at roomtenperature
over ni ght then 3M aqueous sodi um hydroxi de (6nlL) added
to the residue. The m xture W%?/shaken vi gorously then
acidified to pH 8 wth 2M aquepus hydrochloric acid
and extracted with ethyl e, The corﬁoi ned organic

extracts were concent rgt et hanol (| nL% was
added and the res 'HgS 2 3 i he solid
was washed with ter’Y meghano ang et Hj etate to
afford the tit] e &0 und as a very pal'e_yel | ow
powder. Yidld: N62ng”Ms: APCI (+ve) 474 [ MFFH] 1 NMR d
(300 MHz, QJ 1.17 (t, 3H), 1.41 - 1.52 (m 2H),

1.96 - 2.01 M 2H), 2.57 - 2.61 (m 2H), 2.94 (q,
2H), 3.00 - 3.08 (m IH), 3.55 (d, 2H), 3.74 (s, 3H),

s bbbt (et oy
difludrobédz§1) ehias | 0P )te B }Pyrimidin-4-y1} -4-oxopiperidine- 1-sulfonamide (the product
-{2-[ 2,3-difluoro enzﬁilm)thi 0] - 6- net hoxypyri m di

! / di n- 4-
of step| i) {249y mrpholing| (P drkniand 2¥baquepussaselit Ak (@pmL) in DCM

(12@%&@%%&%? L ’s‘t%rédoat%%ﬁa}%ﬁ%big% t%ﬁ 1 ?r?heﬂ@ﬁfl Adses {Ridn

ution of acetic acl
hydrexide (10&1L3-adddd toehotesiday | PHehhiatur& wae shakenx yjggrausiydhen abidified to

|'}-4- oxopiperidinpe-1 -sul fonamde (ih roduct . of :
pH 8@%%%4)4@%%3@%@{@@&9@? peifnf egyacief ‘tﬁéﬁkxﬁ‘gﬁ Cftat@rf«réle combined
orgami® b kA w¥R Sy 3hdd & BE sRhiral QAL ERRREE BT IR! ddidd I8 Bodium

sodium triacet oxyborohydride (0.24g) was added in

sulfagpo filterod gnd Fvaporrted The ressisie stas preiflehby elomnichrgrestegraply on silica

. overni ght then 3M aguepus sodi um hydr oxi 6l ).
wsing 57 i o TG e Ol R RS oo PHRE oy
fromafetBiriol, Ettet<d dadl whshéd WitR Flra@y aeusnbdraoofd geitle @6mm@ound as a
and extracted with ethyl acetate. The conbi ned organic
pale peliompealid. Wégld Sd@ghed with wat er, saturated aqueous

Ms: RBET:) 516 M+H'

' NMR: § (300 MHz, DMSO) 1.26 - 1.41 (m, 2H), 1.76 - 1.83 (m, 2H), 2.28 (t, 1H), 2.41 -
2.44 (m, 4H), 2.83 (t, 2H), 3.52 - 3.58 (m, 4H), 3.68 (d, 2H), 3.88 (s, 3H), 4.49 (s, 2H), 6.07
(s, 1H), 7.14 - 7.21 (m, 1H), 7.31 - 7.47 (m, 2H).

The intermediates for this compound were prepared as follows:

i) 1,4-Dioxa-8-azaspiro[4.5]decane-8-sulfonamide

A solution of 1,4-dioxa-8-aza-spiro[4.5]decane (2 mL) and sulfamide (1.65g) in 1,4-dioxane
(28mL) was heated at reflux for 48h, then the volatiles were evaporated to afford the title
compound as a pale yellow solid. Yield: 3.4g

'"H NMR: & (300 MHz, DMSO) 1.71 (dd, 4H), 3.08 (dd, 4H), 3.91 (s, 4H), 6.77 (s, 2H).



10

15

20

25

chloride, dried with sodiumsulfate, filtered and
evaporated. The crude material was purified by reverse
w@basm24422 C (gradi ent 25 - 95% acetonitril e i nPOT/&EBR005/003257
aqueous ammoni um acetate) to afford the title conmpound
as a white powder. Yield: 21ng MsS: APCI (+ve) 486
[I\/H-H+] 1B. NM\R d (300 MHz, DMsO -0.02 - 0.17 (m
0.90 - 1.04 (m 2H), 1188 - 1.58 (m 2H), 1.85 -

i) N3 [(%iaplﬂwrebewnt@hg §: né‘?tesx"&w%mn-‘tsvjﬂrﬁ digahE i
azasﬂlkgpl fdane-8lsudnaiiad . 7.07 - 7.12 (m IH). Exarrpl e

A miktufef] ,2-dBxDi & daaepiotié.Nideciens-of lfchamddenhir et op xy Dp(0.29g),
tns(dEbleg%)ﬂ{c{}Peacgtolng &Serﬂ?a |1ur£§ (d) (g]lm&n arﬁlcycloE%xﬁpﬁgslpH}ﬂo% 401c -tri-
isoprpyd1l, 2- 1{1{)12611§I @(ﬁ}hgsy @R8RDY toskubh Bdrbéndt S (01X axy BIcRRBXZ)[[(2,3-

yrimdin- 4-yl] am no }sul fonyl)pi perazi ne-|-carboxy
dﬂu¢raphem01)mthyﬂ]@u 6merth.nﬁy9y@@ld)me eamfgyluqt Rf examplo3s step 1, 0.20g)
in an% erﬂl)‘lss IO)Farngggmg) Fvgom %ﬁ%é?%‘%‘n\{rne ml-Epo g%I:'%bémr&éa
vessel@athl g e fbr i15m¥e Samrasd agueeus ﬁﬁmdtiﬁrmdﬂmlﬁdﬁdaslnddﬁd emi the
HPLC to give the title conpound as a white solid.Yield
resultj_%wtwg exgp@f,(t wyg)ettw-]; gcetaip H:,lae cPpbipeR:- -OTZHfRHf ragts vare washed
with gﬂurage?)a'qugbq%%oélhm c%wrlde?’dﬁéh V(ffth st séhgig fﬁﬁeredzzhl)d’ evaporated.

The tekfjilye Gadpurffesd Hyl—@o,lunin Qhromatzxgrz(gmy onlsl)h,ca i’tslag a?l k%to(m mixture of
ethylaﬂgl_gtfl@rqggl]\g} l?e{xge éj asae uent to glve Hle sugtltrl@go%]poun B ygl?ow ?oam Yield:

0273- ({6-Chl oro-2-[ (2, 3-di fl uorobenzyl )thio]pyrimdin-4-y
}oxy) propan-1-ol To a solution of
MS: APQI@VGM BA$H[]( 2, 3- di f | uor obenzyl )t hi o] pyri mi di ne
(the product of exanple 1 step ), 3g) and propane-
1,3-diol (I.l1g) in THF (50m ) was added NaH (390nm)
i) As{ PR3- Biffhof6tfenzgBhio |od mitisoxyperintlinedvyl}-4-oxayipéridine-1-
roomtenperaturefor 18h. The reaction m xture was then
sulfopapide j oned between DCM (150nmi ) and H20 (100m ). The
r .
Y {Z&éﬁ,gl%lﬁﬁo%ﬁéﬁ\xnﬁ?ﬁ(ﬁ D%E\ﬁﬁg*lzoﬁzﬂyﬁgﬁo%@@%ﬂ% _diBV£E-a¥RPiro[4.5]decane

-extracte gani cs were
8-sulfmmahiidedhe phoited of step ii) (0.85g) was heated to 50°C in a mixture of 2M aqueous

hydrochloric acid (17mL) and THF (17mL). After 24h, the reaction was allowed to cool to

cn

room temperature then diluted with ethyl acetate, the layers separated and the organic material
washed with saturated aqueous sodium bicarbonate, water, saturated aqueous sodium
chloride, dried with sodium sulfate, filtered and evaporated to afford the subtitle compound as
a yellow oil. Yield: 0.83g

MS: APCI(+ve) 445 {[M+H"]

Example 149

N-{2-[(2,3-Difluorobenzyl)thio]-6-methoxypyrimidin-4-yl}-4-(4-methylpiperazin-1-
yl)piperidine-1-sulfonamide
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(MgSO ) and reduced in vacuo to give the subtitle

conpound as a yellowoil. Yield 2.99 Ms: APCI (+ve)
WQAK6B84B25 MrH+] 1i) eft-Butyl PCT/GB2005/003257

4- ({[2-[ (2, 3-di fl uorobenzyl)thio]-6-(3-hydroxypropoxy)

pyriindin-4- yl]am no}sul fonyl)pi perazi ne-

1-carboxylate A m xture of

4- (am nosul fonyl) -1 - pi per azig9ecar boxylic

acid-I|,I-dinmethylethyl ester (the product from exanple

15, step i), O0.4g), -~

tris(di benzyli deneacetone) di pal adi um (0) (50 nmg), 2-

di cycl ohexyl F
rhosrhino-2',4",6" -tri @r -14'r-bi phenyl ( XPHOS)
(50mg), cesium carb Me )ang F

3-({6- chIoroZ[(23d obenzyl ¥t hi o m din-4-y
| } oxy) pr opan- roduct fromstep 0.4Q) in

1, 4- di oxane [(40n}) vvas heated at reflux in a mcrowave

at 1000C, W _Jopen vessel with cooling for 3h. The
reaction 'xt fe was then reduced in vacuo and the

A so][llﬁgﬁ QPF nfe e?&ug: %)ar at ?MC(&\& ?%HL wad gddéa% QlélQ%a of acetic

e organ| re se aqueous |l ayer was
acid aoa)M)rmdU\éinAMZtﬁdﬂﬁMoCoanzyl)ﬂﬁahﬁ Jmetirxypyiimsdinvdryd }-4-
conbj ned, dried (MySO ) and reduced in vac 0. Qi Ve
OXOPEPﬁ’g‘H%ﬂt U Oaaletﬂ%g@ taf %mpgw@o FieR i 10 bmg%M (2mL).
The %twﬁﬁ?s(sﬁﬁ@a atsl%gm[t%b@'rhfu}@for 1E’Eﬁéﬂﬂoﬁm@ﬁmcaoxyborohydrlde

3-Di fl uorobenzyl )t hi o] - 6- met hoxypyri m di n-4-y
(0.24g) piapeddediimporiony Tho maintutkew s stirsediat eocpt temperature overnight then

e oY Ssicsieage i XIEB0E e O RA AN (A1) ggeq e residue. The

mixtide # 6 ¥EARAS: rmg;smen Béid#ied 40 pA'8 With 2M ddueomytydrodhiddicfacid and
henyl (XP , cesium carbonate (0. 43d) and,
extraqte@j\‘{l@]rqgh)gafeftetz ’ghqjqqnphmgd(prgamc extracts were washed with water,

satur%t@& %&%QQQEEW&%%MO?Me %rggﬁt\xgﬁfg())ﬁ Qgﬁrl]t%} eg%éted. The

res1diil£artieﬁu1ﬁﬁedr tBffeviorse phage HIPdLCq\gmd&:thS 196%ce®®ﬂtﬂle mpdl% aqueous
vessel with cooling.for 2h. The rehgctl og me lg

AmmERYH 3CE R 4R atordyhe e SHEPQURE aF ASYHGPOFAFT iYt?

MsS: ReiEs8) MM 1AG ) and H2O (100m ). The organics were
separ at ed and the aqueous | ayer was re-extracted with

'H NBOM & (30Q ME@P)SO) 1.26 - 1.42 (m, 2H), 1.75 - 1.78 (m, 2H), 2.25 - 2.77 (m,

11H), 2.27 (s, 3H), 3.63 (d, 2H), 3.84 (s, 3H), 4.46 (s, 2H), 6.01 (s, 1H), 7.13 - 7.20 (m, 1H),

7.31 -7.40 (m, 1H), 7.43 - 7.48 (m, 1H).

Example 150
N-{2-[(2,3-Diflucrobenzyl)thio]-6-methoxypyrimidin-4-yl}-4-hydroxypiperidine-1-

sulfonamide

O/

/k

HO
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Organics were conbined, dried (MgSO ) and reduced in
vacuo and the resulting yellow residue was purified

w@e@p/ 0BT to give the title conpound as a whi PET/SBR00E/003257
Yield 13ng MS: APCl (+ve) 431 [ MrH+] 1H NVR (DVSO d
1.74-1.86 (m 2H), 2.00-2.10 (m 2H), 2.73-2.85 (m
2H), 3.24-3.60 (m 3H), 3.73 (s, 3H), 4.40 (s, 2H
5.71 (s, IH), 7.09-7.18 (m-190<), 7.25-7.36 (m IH),

Fron;@g %ﬁ’;i@ glgqtérg‘l g‘lgtzbfna;ir Pi gé\ggﬁ()rurgég :R?%H%?e I]:IP {r.’l-[t(g,li’,-sdii%)oqgl?elilg)gl)thjo]-6-
) . v Ldime-lacarh ’
e R Ry P el PR il Bxdinple 148),  second

produet (weak latsp ok tédb Thlis) wasgpfertheti pueified &y heveydegthese HB)L.CAgddiehe2s -

react.iqn.stirred f 72h .at RT. The r ti th .
95% G PHirIo U f /et BB ey e ey Bl gL g o whie
powdyr,i*faﬁlld( wgﬁgt) and reduced in vacuo to give the

subtitle compound as a clear oil. Yield 3.3g 1H NW\R

MS: ABGEvent4 M tHE2 (m 2H), 1.97-2.03 (m 2H),
1
H

N§/p§15 épg?}vn%g‘,mgts)b,) 1&3%(.& 83;#5‘ 156% 1 4 (%2{4%132.06 ™ 08 (m, 2H),

3.41 :51 BD493(8152HM|)3f.ﬂ -p:le)&l (thnH—I)é}-?;s&Ql(F,@anﬁ.de (Barpy4d.75 (d, 1H), 6.08 (s, 1H),

- (am nosul f ony I peridine-|-carboxylate (the product
714 7GR S 52 S AR AT G2 BB T n MO (201 ). To

this solution was added acetic acid (0.5m) and a

catal ytic amount of Pd/C. The reaction m xture was
Examplejlédt ed to a pressure of 5 bar under an at nbsphere

of hydrogen gas for 18h at RT. The reaction was
4-Azetidinel-gbNVe {2+ 6% Hdifuonobenzldhiol6-methoxyp yimidindeyl ipiperidine-1-
sulfondmi@¢uo to give the subtitle conpound as a white

solid. Yield 1.7g 1H NMR (DVBQ, 1.46-1.57 (m 2H),

1.91-1.98 (m 2H), 2.48-2.57 On 2H), 2.85-2.93 (m

IH), 3.05-3.10 (m 2H), 5.38 2H), 6.71 (s, |IH

Exanpl e 156 N-(2-[(2, 3 Onfl nzyl )t hfFo] - 6-{[ (<r

ns) - 2- hydr oxycycl opent yg 0X rli mdin-4 E

NN

N S
C/N

Azetidine hydrochloride (0.11g) was added to a solution of acetic acid (0.025mL) and N-{2-

[(2,3-difluorobenzyl)thio]-6-methoxypyrimidin-4-yl}-4-oxopiperidine-1-sulfonamide (the
product of example 148, step iii) (0.10g) in DCM (4mL). The solution was stirred at room
temperature for 1h then sodium triacetoxyborohydride (0.24g) was added in portions. The
mixture was stirred at room temperature overnight then 3M aqueous sodium hydroxide (6mL)
added to the residue. The mixture was shaken vigorously then acidified to pH 8 with 2M
aqueous hydrochloric acid and extracted with ethyl acetate. The combined organic extracts
were concentrated then methanol (1mL) was added and the resulting suspension filtered. The
solid was washed with water, methanol and ethyl acetate to afford the title compound as a
white powder. Yield: 47mg

MS: APCI(+ve) 486 [M+H"]
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yl)azetid ne-I-sul fonam de A m xture of azetidine-1
-sul f onam de (0. 279),

wo ris(odisbenzyl i deneacet one) di pal | adi um (0) ( 50P@DGB2005/003257
2-di cycl ohexyl phosphi no-2',4", 6" -tri-/rpropyl-I,r-biph
enyl (XPHOS) (50ng), cesium carbonate (0.43g) and (
ra"5)-2-{6-chloro-2-[(2, 3-difluorobenzyl)thio]pyrimd
n 4 yI}cycIopentanoI (the pnoduct fron1stepi)

i n_di oxane

wa 2Kz, DMBOC, 1§OGV?{6 %@H)vbé%ell 7%(%2‘616& (?lngz Pdfm, 2H),
t
o e T S AT AT 0 oo

(n11HDBDm3)74¥ME1mHgan|cs wer e separated and the aqueous
| ayer was re-extracted with DCM (2 x 150m ). Organics
were combined, dried (MySO) and reduced under vacuo

1E5he resul ti ng residue purified by prep HPLC to
"‘!%?V€'The title conpound as a white solid. Yield 74ngy

N-{Zy??lll 6rt\$@ﬂ%}4)?ﬁloﬂMrﬁ@'ﬁloigbgmmdlﬂmmcbﬁlyﬁnﬁoa?péﬂdine-1-

sulfogamide 4 15 (m | H), 4.38 (s, 2H), 4.98-5.03 (m |H),
6.34 (s, IH, 698711(m2|®/717724(m
I H)-196- The internediate for fhis conpound was

prepared as foll ows: )éé
rans) - 2- { 6- Chl or o- 2- [(Q di

I uﬁT\Ebenzyl )t hi oﬂ:pyri niid
iii-4- yl}cyclopent g
4, 6-di chl oro-2-[( |f| nzyP) t hi
(the product-sf e 1 step ), 2.
(trns)-cyclopentane-1,2-diol (lg) in THF (50rr1) was
added NaH (0.30g) slowy and the reaction was then
Ethyﬁ{duﬁ‘"@%éﬁ‘ St IN1 sbRitiok %bm@ihaﬁgl&v;\gﬂb §dde@48ta'sgﬂt13h ZSf defic acid

was t hen artitioned between
(0.02640013hg N—{m&2drcgﬂmmbemb@meqameamwpsanmdum@yélqe@aggpendme-

e 5 A B S ST BOBEM L i s

stirrell RErdo@s ténfpef@ure f&arh thkh sodism Prikidefox ?Eblbhycﬁﬁﬂel(()n4g) was added in
chromat ography on silica gel EtOAc/iso-Hexane (2:8) to

portiggsy Ehe FEXtyIenY s Stigred @trwumma@raalre PeRizhbihen AMedquepyy sodium
hydrcﬂu% E%n%d) iiled to the residue. The mixture was shaken vigorously then acidified to

pH 8 with 2M aqueous hydrochloric acid and extracted with ethyl acetate. The combined
organic extracts were concentrated then methanol (ImL) was added and the resulting
suspension filtered. The solid was washed with water, methanol and ethyl acetate to afford the
title compound as a very pale yellow powder. Yield: 52mg

MS: APCI(+ve) 474 [M+H"]

"H NMR: § (300 MHz, DMSO) 1.17 (t, 3H), 1.41 - 1.52 (m, 2H), 1.96 - 2.01 (m, 2H), 2.57 -
2.61 (m, 2H), 2.94 (q, 2H), 3.00 - 3.08 (m, 1H), 3.55 (d, 2H), 3.74 (s, 3H), 4.40 (s, 2H), 5.84
(s, 1H), 7.11 - 7.18 (m, 1H), 7.28 - 7.36 (m, 1H), 7.44 - 7.49 (m, 1H).

Example 153

4-(Cyclopropylamino)-N-{2-[(2,3-difluorobenzyl)thio]-6-methoxypyrimidin-4-
yl}piperidine-1-sulfonamide
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M5: APCI (+ve) 373/375 [ MtH+] -197- CLAIMS 1. A conpound
of formula (1) (1) wherein RL is a group selected from
w@3soéoaasbocycl yl, G - al kyl, C2_6al kenyl and PCT/GB2005/003257
C2- 6al kynyl ; wherein the group is optionally
substituted by 1, 2 or 3 substituents independently
selected fromfluoro, nitrile, -OR4, -NRS5R6, -CONRSRG,
- COCOR7, -NR8COR9, -SR10, -S[WR10, - SO2ZNR5RG,
- NR8BSQ2R9, phenyl or heteroaryl; wherein phenyl and
heteroaryl are optionally subs@ﬁ uted by 1, 2 or 3
substituents i ndependently sel gct ed from hal o, cyano,
nitro, -OR4, - NR5R6, C%IRS , IEJR8CO?9
- SR10, - SCRRIO , -som\ﬁs NRS OQRg "d-'gal kyl and
trifluoronethyl; i % SNQV (= gulphur,
sul phoxi de, /Qr sullpho F% i S'C3- Fcar bp
- optionally t] by , ;
i ndependent |y | ected from fluoro, -OR4, -NRS5R6
- CONR5R6, - , -NR8COR9, -SR10 , -SO2R10 ,

A soluibR propyTam{=é .08 AL) %CM @21%L§M§HJR§:E1QQ a'sbRflon of acetic
opti onal | y cont aining 1, atons selected fromOQ

acid @).025m19 aaddV- Mé(ﬂe?o@ﬂuh@bﬁw@thlg] opdthrxapyymglingt il 4t ed

Sl ybat e T o
The sdHRﬁﬁ% stnrsﬁﬁﬁroonﬁ%&ﬁturc SIPANRDEs0 diUNRERIC2IBRybaabhyfdZide

IS ({/ﬁl or heteroaryl, each of which is optionally
(0.24gy, B@ﬁ M dp ppiions. Bhe gpixtyre s stirfedet foom Frd@pﬁéﬁa@rﬂvr:wght then

M BRI b A0 61) 3Beq Bk Fosiqu e DR st

vigo@nsly thenf dcidifiednet j1y B Wiﬂnl‘Zl\Rﬁqil@u& hgdmul}doﬂc—: heid aediettragrad with ethyl

acetagx? 3‘?% élbg]ﬁgéfgga?l%ft( X “fﬁ? erfr%d%ed 3\y %t%{ih ?z{}gllﬁ?egtaqueous sodium

chlor’é&d gﬁ@&‘%gtgb&’mﬁleéuﬁ%eeﬁltérl%@ Md ¥ AperaYed. ®HE BRde fnaterial was purified
X - -

by reverse pl)lldse HPLC (gradient 25 - 95% acetonitrile in 0.1% aqueous ammonium acetate)

to afford the title compound as a white powder. Yield: 21mg

MS: APCI(+ve) 486 [M+H"]

'H NMR: § (300 MHz, DMSO) -0.02 - 0.17 (m, 4H), 0.90 - 1.04 (m, 2H), 1.53 - 1.58 (m, 2H),
1.85 - 1.92 (m, 1H), 2.40 - 2.48 (m, 3H), 3.21 (d, 2H), 3.48 (s, 3H), 4.10 (s, 2H), 5.63 (s, 1H),
6.77 - 6.84 (m, 1H), 6.95 - 7.03 (m, 1H), 7.07 - 7.12 (m, 1H).

Example 154

N-[2-[(2,3-Difluorobenzyl)thio]-6-(3-hydroxypropoxy)pyrimidin-4-yl]piperazine-1-
sulfonamide

O/\/\OH

0. .0 ﬁN F
SEaRReY
HN

To a solution of tert-butyl 4-({[2-[(2,3-difluorobenzyl)thio]-6-(3-hydroxypropoxy)pyrimidin-
4-yl]amino } sulfonyl)piperazine-1-carboxylate (the product from step ii), 0.83g) in DCM
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30

d -al kyl am no, di(C 1-6al kyl)am no, N-(C 1- aUCyl)-N
- (phenyl)am no, NG -eal kyl carbanmoyl, N, Ndi (G -
woadokpb4sear banoyl, N-(C 1- allCyl)-N PCT/GB2005/003257
- (phenyl ) car banoyl , carboxy, phenoxycarbonyl, -NR 8COR
9, -SO 2R10, -SO 2NR5R6 ,-NR 8SC2R9 and - CONR 5R6; R3
is trifluoronethyl or a grou r-NR 5R6, or R3 is
phenyl napt hyl , nonocycli ci93 bicyclic heteroaryl
rein a heterorln? may be partially or fully
Y

(Sml)s\aﬁﬁda%al’ér(ém&fé% ??B? @afﬁlqvgwe%h%ﬁwéﬂdMO%ye%?rﬁﬁuaefor
r

181, RIS BucchIE R ol eGP 1 prgPHPLEAG Kive the

title coulpotind aentvhite palep€iettehGdmg sel ected from hal o, cyano,

eteroaryl -OR4, -NR 5R6, -CONR 5Re,
MS: Agékoﬂe)pl’%'ﬁ(@ﬂ ~COOR 7, -NR 8CCR 9, -SR 10,
NMEZBIES 8 r ) 4.39(t, 2H), 4.49 (s,
H Cl . 6al ky I [ opt F@rﬁ%ﬂﬁ@ért%?ﬁu s‘ﬁdt ggegﬂgyj)ll,%(ormé 2
2H), 41584}, |11H)e610% @, ntepeftient Hy, 7ski-e24 éd, T3 &l 435 (mayZiho,
nitro, -ORR0 , -COOR 20, -COR 20, -NR 18R19 , -CONR
18R19, -NR 18COR 19 , -SM2R20, -S2NR 18R19,

The NRHESEREI Bor thiP BERPSufA wiEPGsaYEd dsCoR6woi cyclic
heteroaryl, wherein a heteroring may be partially or
fully saturated; and wherein each phenyl or heteroaryl

o S L AP bl b P,

Toa @(bltuﬁéh of LR hlordR- [FRE; diflédrbbtn2iRgthio] p¥wknidine(@Xapréduct bfRexample

8COR 9, -SR 10 -S0 2R10, -SOPNR5R6, -NR SSOZR%
1 step, ), Seband propee- b31dia) (LA s)in THHA0RI} e #ided NabbEPPmgrgowly and
the r%}f?%n wgsy 21%% §11(?]\|}o'%{fttg' sttl%I gﬂtoﬁm [E‘Eﬁ)g?ﬂﬁjr%ﬂ)trllléh Sﬂe%s&gnfﬂ&{&e was
then ﬁ:ﬁﬁﬂlénqd beGOMR NGMIA 50ml)MRd }Bommqml), Thesﬁgmo@ were separated and

the a{wsegﬁ? gl%gq, rﬁyeglfgg w1tga %Mfﬁ i%gﬁ%gifrﬁ%rﬁgﬁsv%elé%%%% ined, dried
(Mg %@aa kaanydd Mi@kﬁbﬁé difterhg katRlel onPRlnd R Ydllow oil. Yield 2.9g

stituted by 1, 2 or 3 substituents i ndependently
MS: éé’ICé@tve)ﬁWMﬂ &1 - -NR 5R6, -CONR 5R6, -COR
7,-COOR 7, -NR 8COR 9, -SR 10, -SO2R10 , -SO 2NR5R6,
“NR 8802R9 phenyl or nonocyclic or bicyclic
ii) tehqhﬂs;pw{s{lz,[(Mmtmaﬁoaemnﬂﬁor 603+ hyayoxy prapeuxy) pyiringi dui-4-
f ul sat urat ed; and wherei n each phenyl or nonocyclic
yllalsmobs-%%yl)elmém%lncyrboxylate

A mixture of 4-(aminosulfonyl)-1-piperazinecarboxylic acid-1,1-dimethylethyl ester (the

product from example 15, step i), 0.4g), tris(dibenzylideneacetone)dipalladium (0) (50 mg), 2-
dicyclohexylphosphino-2’,4’,6’-tri-isopropyl-1,1’-biphenyl (XPHOS) (50mg), cesium
carbonate (0.43g) and 3-({6-chloro-2-[(2,3-difluorobenzyl)thio]pyrimidin-4-yl}oxy)propan-1-
ol (the product from step i), 0.4g) in 1,4-dioxane (40ml) was heated at reflux in a microwave
at 100°C, 300W, open vessel with cooling for 3h. The reaction mixture was then reduced in
vacuo and the residue separated between DCM (150ml) and H,O (150ml). The organics were
separated and the aqueous layer was re-extracted with DCM (2 x 150ml). Organics were
combined, dried (MgSOQy) and reduced in vacuo to give the subtitle compound as a yellow
solid.Yield 0.83g

MS: APCI(+ve) 576 [M+H"]
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group is optionally substituted by 1, 2 or 3
substituents i ndependently sel ected from hal o, cyano,
WO2006/0248230R4, - NR 5R6, - CONR 5R6, -COR 7' - COORPQT/GBMNRS/003257

8COR 9, -SR 10, -SO2R10, -SO 2NR5R6, -NR 8SO2R9,

Cl-6al kyl, or trifluoronethyl; R4 is hydrogen or a

group selected from C al ky! and phenyl, wherein the

group is optionally substitmsed by 1 or 2 substituents

i ndependently sel ected from hal o, phenyl, -OR 11 and -
Example15813 ; R5 and R6 are |ndependently hydrogen or a

N R4 A R LS e A4 stoamice

heteroring nmay be partially or fully saturated;-199-
wherein the group is optionglly substituted by 1, 2 or
3 substituents i ndependent |)Asel ected from hal o,

phenyl, -OR14, - NR15816,0 - , - CONR15R16,
-NR15COR16 , -S O‘s'— N R16~and \\NR1LFSO2R16 ; or
R5 and R6 togetfher YA t Nt hel\hltrS)gen to which
they are attapRgd florm - to 7-me g saturated

het er ocyclic ri n system opti onal Iy cortaining a

A mlgigarﬁeté F)Eplﬁhn& 15u na?)udgg(gg’?ﬁ)f : Ogié Oe)%?lb#gbace%ng (P %aﬁlaihﬁgl (0) (50

mg), - dﬁ%dl&m@?tph@%ﬁﬂoﬁ’w [EsieditistpeshyRN , 1L bipheAyl (3(PHOS) (50mg), cesium
substituents i ndependently select ed fromp yl,

carbmqg(roo@,gy pnd, 4c§dylgro-2-{ uor@b:q]&meth_yﬂmgpg glethoxypyrlmulme

6
coe R B S GERYPopgt ERRARe PRI OMP st ey i
micrbyave 0r108°QB300WS ubat vessed vtith dootieg erdhnThe/ reaeticchixture was then
reduigd()lm hal o, -tNR 1%5%2?«%21%?&8%& or cganogmrf)l *‘tnlr‘ll%i - Eﬁ%’gﬂ) The
orgaﬂ_ég%a?e%epaé@a%%la%uc dﬁ@ﬁ?@%ﬂ@eﬂf&ﬂﬁ%}uh BER (Bx 100mI).

drogen or a group se ect'ed from G - al kyl or phenyl,
Orgamiue vesreiceheingt, clmpd (Mg80L) adakduced ibetdup ané thepygsultingyedlow

3 substi | nt s endent |y selected fr hal .Q, «,.
residl ity PUriteparyD AT BugRic oVl SERBSLT “of ey sy iy 1 me
MS: Rlpcli(+veRd21 [NR18 R14 R15 , R16 , R17 is independently
hydrogen, d - al kyl or phenyl.
'H NMR: (DMSO)8174 1.86 (m, 2H), 2.00-2. 10(m 2H), 2.73-2.85 (m, 2H), 3.24-3.60 (m,
3H), 3.73 (s, 3H), 4.40 (s, 2H), 5.71 (s, 1H), 7.09-7.18 (m, 1H), 7.25-7.36 (m, 1H), 7.42-7.50

(m, 1H)
The intermediates for this compound was prepared as follows:

i) Benzyl 4-(aminosulfonyl)piperidine-1-carboxylate

To a solution of 0.88 NH3 (50ml) was added benzyl 4-(chlorosulfonyl)piperidine-1-
carboxylate (4g) and the reaction stirred for 72h at RT. The reaction was then extracted with
DCM (3x150ml). Organics were recovered, dried (MgSOs4) and reduced in vacuo to give the
subtitle compound as a clear oil. Yield 3.3g

'H NMR: (DMSO) 81.40-1.52 (m, 2H), 1.97-2.03 (m, 2H), 2.81-2.92 (m, 2H), 3.01-3.09 (m,
1H), 4.07-4.12 (m, 2H), 5.07 (s, 2H), 6.77 (s, 2H), 7.28-7.40 (m, 5H)
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R18, R19 , and R20 are hydrogen or a group sel ected

from Cl-6al kyl or heteroaryl (wherein a heteroring may
wheoopazaseal |y or fully saturated) or phenyl, wWher/eBmo05/003257

the group is optionally substituted by 1, 2 or 3

substituents independently selected fromhalo, nitro,

-CN, -OR4, - NRBR9, -CONRBR9, -COR7 -COOR7, -NR8COR9,

- SR10, -SO2R10 , - SO2NRBR9-19MR8SC2R9, Ci1-6al kyl or

... heteroaryl or g pharmaceutically acceptable salt,
ii) Pipgridine.A-ypfanamyd o nydrol ysabl e ester thereof: 2. A

Benz?PWﬁHng suM&I)g@eﬁ&mé.q ada}%x?ﬁ@@ﬁ@&b&ua Fofn st§}9b}/§.lt3 8) Wis

n vivo hydr abl e ester fhereof according to claim
dissolvedtie MEOH R0 T thisaokaion seds sldedacetic bsid Hhémy)l andhai catalytic

IS j 1y substituted by. 1, or 3 substituents

smoref, af B d B e QA Bt T stieied Fof Preanede B hirfgeran

atmo SBmydigiieh ghs ford 8h fat RTUDKORREtM wasTiltefedctbri@HRElite and the
pharmaceutically acceptable salt, solvate or in vivo

filtrapppsoleguces il vemiode givedhewibtitle ernpeung %@ v splid. Yield 1.7g

v NSO, BB 485 St A o B STTNOE 218293 o

1H), 3051 @bh 219k 138 (5 @Ha6.e1 ¢, 1H) vivo hydro lysable
ester thereof according to claim1l wherein R2 is
d-sal kyl optionally substituted by 1, 2 or 3
Exa sﬁ%tuents i ndependant|ly sel ected from Cl™al kOXy,
and fluoro; or R2 is a 5-6 nenbered ring

N-(Zg[m,Bméﬂhbmbeﬂil\ylgghm]gg{\/[\gm?zg)}a-lﬁdhmydppmtyl]gw}plpfimidin-4-
r.Qm - NR8 an erby the ring is optionally
yl)a@ggg{er{-gﬁg}pawdgm 4. 5. A conpound, pharnmaceutically

acceptable salt, solvate or imwvivo hydrol ysabl e ester
thereof according to claim rein R3is

C3- 7car bocycl yl, C1-8al kyl, HR6, phenyl, nonocyclic
or bicyclic heteroaryl wh In a‘Geteroring may be
partially or fully saturat¢d and one or nore ring
carbon atons may fcgrm a snyl group, and wherein
each phenyl or het ' '

$§§)ryl| grdqup is optionally
substituted by s SN Nvdependent |y
sel ected from aNZ hrgtert)aarylg, NR5R6,
- CONR5R6, -COR7 , , -COR20, - NRBCORS: C2R10,
- SO2NR5R6, C al kyl [optionally further substituted by
A miktur@ opiizeBid Bielissulfousmnide (0120g) aisddibéizylideneacetone)dipalladium (0) (50

mg), 2-dicyclohexylphosphino-2’,4°,6’-tri-isopropyl-1,1’-biphenyl (XPHOS) (50mg), cesium
carbonate (0.43g) and (trans)-2-{6-chloro-2-[(2,3-difluorobenzyl)thio]pyrimidin-4-
yl}cyclopentanol (the product from step i), 0.50g) in dioxane (20ml) was heated at reflux in a
microwave at 100°C, 300W, open vessel with cooling for 1h. The reaction mixture was then
reduced in vacuo and the residue partitioned between DCM (150ml) and H,O (150ml). The
organics were separated and the aqueous layer was re-extracted with DCM (2 x 150ml).
Organics were combined, dried (MgSOs) and reduced under vacuo and the resulting residue
purified by prep HPLC to give the title compound as a white solid. Yield 74mg

MS: APCI(+ve) 473 [M+H']

'"H NMR: (DMSO0)3 1.61-1.84 (m, 4H), 2.02-2.18 (m, 2H), 2.26 (q, 2H), 4.01 (t, 4H), 4.11-
4.18 (m, 1H), 4.38 (s, 2H), 4.98-5.03 (m, 1H), 6.34 (s, 1H), 6.98-7.11 (m, 2H), 7.17-7.24 (m,
1H)
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sel ected from-0OR20 , -COR20, -NR18R19, -CONR18R19
phenyl or nonocyclic or bicyclic heteroaryl, wherein a
whedenoseg may be partially or fully saturat eRCT/@B2005/003257

wher ei n each phenyl or heteroaryl group is optionally
substituted by 1, 2 or 3 substituents independently
selected fromnitro, -OR20, -NR5R6, -NRS8COR9,
het eroaryl, Cl-6al kyl (optipgal |y further substituted
by 1, 2 or 3 substituents independently selected from
cyano, -OR . 6. A conpound selected fromthe group

The iptemmpdiptefgr this compound was prepared as follows:
-[2-1[(2, 3-di fl uorophenyl ) met hyl ]t hi o] - 6-[ 2- hydr oxy-1 -

(1) (r L S )gg-g?-?(giﬁhg%%—l)[&t&ﬂaﬁ%éél’ey?zgg{h%]%ly%llin-4-yl}cyclopentanol
To alsdfulién bf 4,8-dkciiirbl1qe SptidvtbberRY Hibid [pfinQidite (i, progiidy df example
xybutyl]p rimdin-4-yl]azetidi ne- 1-sul phonam de; and
1 stepgii), 2.3g) [dpi (rmang)-£ydenabmeriyd-fiok( ¥g) i) THE (g?ml)evas added NaH (0.30g)
slowglzzfntlang[ %gtio%'\(':;Mﬁ%rpﬁdWegﬂx |stPf09 R¥h he RY I THE dhdion4i¥uke was then
zeti di ne-" 1-sul phonam de
partifibr(ed -be(vieed XN (1500 and YA, Pt(hOGhD 6FHe drg&i&Ryer2 stpatatok yrd the
| - met hyl propyl ] ox rimdin-4- yl)azetidine-I . .
aqueou Iy ek KEk BN (23S0 DR S yiphings, dried
MgS®;) ahll ke var iy SHORY reski 1B 4} B QRY bhSHd by column
%pyr|n1d|n-4- I')azetidine-1"-sul fonam de
chromatogfaphy 02 siical g¢ll Kt sibebigkines@t8) td give te-Bb{i(l§ ognpqung.-as a clear
di hydr axypr | Joxy]-4-pyrimdinyl]-lazetidinesul fonam
°°1°‘Fif"é¥2’ég%(‘%@‘f?g¥% ][ ( 2y]3 di 11 uor opheﬁy] ) met hyl ]t hi o]
MS: APdI2-RY #1135 [M+Khydr oxynet hyl ) - 1-nmet hyl et hoxy] -4-
pyrimdinyl] -1-azetidi nesul fonam de
-[24[ (2, 3-di fl uorophenyl )nethylJthio]-6-[(I/?)-2-hydro
xy-1-metliyl ethoxy]-4-pyriniidinyl]-
2-t hi azol esul f onami de
-[2-[[ (2, 3-difluorophenyl)metliyl]Jthio]-6-[(l/?)-2-hyd
roxy-I-metliyl ethoxy]-4-pyriniidinyl]-
4- pyri di nesul fonam de N-[2-
[[(2,3-difluorophenyl)nethyl]thio] -6- [(
| /?)-2-hydroxy- 1-nethyl ethoxy] -4-pyrimdinyl] -



| -pi rerazi nesul f onam de

-[2-[[(2,3-di fluorophenyl )netliyl]thio]-6-[(li?)-2-1iy

wale@syp24saet hyl et hoxy] -4-pyrimdinyl] -1, 6-di hpdr/aB2005/003257
1-nietliyl-6-o0xo0-3-pyridinesul fonam de
-[2-[[(2, 3-di fl uorophenyl )nmethyl Jthio]-6-[(l/7?)-2-hydr
oxy-| -met hyl et hoxy] -4-pyrimdinyl]- |-azetidi nesuh
conam de -[2-[[ (2, 3-di fl uorrgFhenyl ) met hyl ]t hi o] -6-[ (I
R;-Z-hydroxy-lnethylethoxy] -4-pyrimdinyl]
CLA hanesul f onam de N-[ 2-
[[(2,3-difluorophenyl)nmethyl] thio] -6- [(
| /?)-2-hydroxy- 1-nethylethoxy] -4- pyr|n1d|nyl] -
1.  4-AvoppotndwSoaimibasi de N-[ 2-

[[(2,3-difluorophenyl)methyl]thiol, -6- [(
| /?)-2-hydroxy- 1-nethyl et hoxgg/ -pyrimdinyl] -
1- pyrrohdi nesul f onam de

-[2-[[(2, 3-di fluorophenyl ) met yI]thlo] 6-[(1/7?)-2- hydr
oxy- | - met hyl et hoxy] - 4- pyri m ek
cycl opr opanesuhongmy de
iV-12-[[(2,3-di fluoK
dr oxy- I-nethylet?ng o3
| Him dazol e- 4- sul f onamHle
N-[2-[[ (2, 3- Dhcl uor ophenyl ) net hyl ]t hi o] - 6- net hoxypyri m

5 i di n-4- yI]azetidine I-squoﬁBnide

wher?lal[I% AL%HUEI g%ﬁgP E on}s&ﬁgﬁﬂatéalﬁi( q] C,. 6aﬂ§:n910)§1)é%/ ]_[lenyl'
whergh:[tge 1[0(1 qssoﬂaomil‘l'}%@m&)ilb)ymeghﬁ"ﬂ Mﬂ)‘s@ﬂleﬁs E@%Béﬁﬁ%ﬁtw sdRcted
i

from qugrc[ [n(tmes qﬂm NBH& fe@am' lglist %fa%a& hi- U??éo{‘;? (-8R7 f QSOz)R%

'SOQN% g wdgﬁéga)]}egﬁp%h%[ roar}/lI 1’&’%)(%}]] ﬁ‘hen?ly drﬂegergﬁlryl] are optionally

10 substhtufed-bly[1( 2,083 [Bubstiasneyih y:hdd”iﬂfyhyle]:teﬂ Ifio@] hal®,- cyano nitro, -OR?, -

LB 0 AhEAT A SHBATT L SR s

orophenyl)nmethyl Jthio]-6-{[(li?,25)-2,
(h‘a&5§|%{§&%§§£$&hgthylpropyl]oxy}-4-
pyrimdinylj-1-azetidinesutfonam de

is S L s P iR Tt P 01 -6 (L (172, 29) -2

R? is Cs.scarbocyclyl, optionally substituted by 1, 2 or 3 substituents independently selected
from: fluoro, -OR?, -NR’R® -CONR’R’, -COOR’, -NR*COR’, -SR'’, -SO;R"’, -SO,NR’R’,
-NR*SO;R’;

I]th|ﬁ] 6-[(1/7?)-2-hy
é/ nmet hyl -

15

or R? is a 3-8 membered ring optionally containing 1, 2 or 3 atoms selected from O, S, -NR®
20 and whereby the ring is optionally substituted by 1,2 or 3 substituents indepedently selected
from C;.salkyl, fluoro, -OR*, -NR’R® -CONR’R®, -COOR’, -NR*COR’, -SR"’, -SO,R",
-SO,NR’R’, -NR*SO,R”;
or R%is phenyl or heteroaryl, each of which is optionally substituted by 1,2 or 3 substituents
independently selected from halo, cyano, nitro, -OR?, -NR’RS, -CONR’R®, -NR*COR’, -
25 SOzNRSRG, -NRSSOZRQ, Ci.salkyl and trifluoromethyl;
or R? is a group selected from C galkyl, C.¢alkenyl or Cy.salkynyl wherein the group is

substituted by 1, 2 or 3 substituents independently selected from hydroxy, amino, Cj_salkoxy,
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pyri mdinyl] -1-piperazinesulfonam de-202-
5-(azetidin-1-yl carbonyl) -

wo g@ojogdB238- di f | uor obenzyl )thio]-6-[(1/7?)-2-1i yBeDGB2005003257
t hyl et hoxy] ryrimdin-4-yl}furan-2-sul fonam de or a
pharmaceutically acceptable salt, solvate or in vivo
hydr ol ysabl e ester thereof. 7. A conpound, or a
pharmaceutically acceptabl eqggal t, solvate or in vivo
hydr ol ysabl e ester thereof according to any one

Ci 6aH<|yﬁ\mm0 HigCo sk pamigg V4§ e?%théh@ﬁvl)demOANc%ﬁﬁwkafbamoYl
v B RRIREIDSRUY) S VB LGRS BBkl AELYBS S, Phrkyunon.
-NR%fomﬁ aS@gle 1SOMRBF +NRSQ,RS and dCONRRE; for t he

treatnment of asth klergic rhinitis, COPD
R is friffyornme éilr?f%%fwém ge’ase osteoarthritis,

RQ$ DmASh$1, nddABENENE Ok HicPEfidMdrdrbnyl RherRROf hedérbfing ndy b
o A fé%&g’oﬁlngﬂh§ %ﬁlr macggtl caltl y%gcce%t abl e sal tg y e

partiallyl Qraftﬂéy Sﬁtunawd\md/ omh mgtwrmmaé)@mt@ns mig fargt a carbonyl group, and

dj
wher PR REE Y CoPnE o Blp sl SR siPeafp . Fhe3 suhsigpems
mdep%n@aﬁmuredsed BfonehdIb20yaRe, @itkd, pablyY, IREGeayRBOR! SAIR'R®, -CONRR®,

‘Co%oe OQEP%%@ ?b%%y;vgﬁgégkg’lc%g? Els espez%té@r t@mljlsl{lﬁ%a‘ -NR*SO,R’,

mﬂug%g&e&@gfo%e A 130 é{ﬁohgﬁftﬁ{ﬂe nggfstntuﬁ? qfﬁ@tdmgmafméﬂemn

indepehasmlyisslected Cpi hilo ayhiainityo,i-ORFEREDIGRS]-CORE?, -NRE'RISe

cofhlrRt BPCR ot SErRE L B p IR RSN o rifbbyctc o
bicyd@e R, WBe@DYa Ri&oRhg la§ibBParkially of fdll'jr datiRated; and wherein each
manuf act ure of a nedi canent for the treatment of

phengkartheteroayll gsoep is opkpmillyi ssbstpmpdby iln? pPrAehstrugnisdpgapendently

|rr|tab ?ﬁ¥6 dr 56t t s, 9
selecgegsrg g?lg yano’r% umat oi’d hl‘l8§I S, ﬁo?r %gj?gr |Eards(|5% T}COR
-SR'T h@(m@ 0B OINRIRA ONRESOLR, ﬁctexlaaryﬂcﬁbl%undyp@btwnauy further

acceptable salt, solvate or in vivo hydrolysable ester

SUbSREAGSTL, 240 GRS IRHE GFIeEPATIREN B VBN, Mitih dOR”,
_COORPUTESRM RFR®, _CONR'*RY, -NR"*COR", -SO,R, -SO,NR"*R",
NR'*SO,R”. |

or R? is a group selected from Cj scarbocyclyl, Cysalkyl, Ca.alkenyl and Cypealkynyl whereby
the group is optionally substituted by 1, 2 or 3 substituents independently selected from halo,
-OR*, -NR’R®, -CONR’R®, -COR",-COOR’, -NR®COR’, -SR", -SO;R"’, -SO.NR’R®,
-NR*SO,R’, phenyl or monocyclic or bicyclic heteroaryl, wherein a heteroring may be
partially or fully saturated; and wherein each phenyl or monocyclic or bicyclic heteroaryl
group is optionally substituted by 1, 2 or 3 substituents independently selected from halo,
cyano, nitro, -OR*, -NR°R®, -CONR’RS, -COR”-COOR’, -NR*COR’, -SR"’, -SOR",
-SO,NR’R®, -NR®SO,R’, C,6alkyl, or trifluoromethyl;

R* is hydrogen or a group selected from C;salkyl and phenyl, wherein the group is optionally
substituted by 1 or 2 substituents independently selected from halo, phenyl, -OR" and -
NRI’R':

R’ and R® are independently hydrogen or a group selected from Cj.salkyl and phenyl and

monocyclic or bicyclic heteroaryl, wherein a heteroring may be partially or fully saturated;
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medi canent for the treatnment of cancer.-203- 13. A

phar maceuti cal conposition conprising a conpound, or a
w@b@ecorsenti cal |y acceptable salt, solvate or POT/GBY®S/003257

hydr ol ysabl e ester thereof according to any one of

claims 1 to 6 and a pharnmaceutic ally-acceptable

di luent or carrier. 14. A process for the preparation

of a conpound according to-fg9aim 1 or a

pharmaceutically acceptable salt, solvate or in_ vivo

whergiy gheogT9uR I Qptiesallyr SubptRied DY InRiog A sERHIEadepsRIcat iy selected
: r aatd 18, 160 d rs R 62 10
fmm%g t él?e)rﬁlyt?i,éﬁw_%% a’ﬁ%r ’e_gosﬁgeﬁm A gg(RIZ ??%E ’rrﬁ%ng( 1)

SO NRIGR 1 ahé NR'P$R'hg group with a sul fonanide of fornula

R3SO2NH2 where R3 is as defined in fornula (1); and

optionally thereafter, one or nore of steps (i), (ii),

R’ arldiRY thgethdrWith @ nitdogeh Arodid WhiK fheylate &t8FRM REMANY to
protecting groups; 1i) converting the conpound of

7-mefnbered|satufayd haterocyelic gingisestem@ppouHly ontainpgra frthes heteroatom

el gt S0 8037 bt €10 s PR g, AU v

or

e est
optioGaINPaibRGtued biyar, dwr 3 sGBdeituen(sindepshadntiyrneidited fibnRBheayk heteroaryl,

@s defjned in,fornmul 1), ' Iy o PGS, 16
OR GG ACEOR o OV BE 15ONBERL AB" MUY L SOM o R,
NR'SD,RY!op _@{.rﬁr%(w v&tggtr@a%@ %ﬂtﬁer E%tigg?& W glo§ 2 wB-sa&@tuems

respective I's as ined in formula (1)

indegenddritly spleetsd fime bdlo a-NRTR $lind -ORE eoraryaincs aitwe AOR*®, -COOR,
-COR?, -NR"R", -CONR“R", -NR"¥COR", -SO,R?, -SO,NR"R'?, NR"*SO,R"* groups);
R' is hydrogen or a group selected from C;salkyl or phenyl, wherein the group is optionally
substituted by 1, 2 or 3 substituents independently selected from halo, phenyl, -OR" and -
NR15R16; and each of R7, R8, R9, R”, Rlz, R13, R™ RIS, RIG, R is independently hydrogen,
Ci.salkyl or phenyl.

R'®, RY, and R*® are hydrogen or a group selected from C;.galkyl or heteroaryl (wherein a
heteroring may be partially or fully saturated) or phenyl, wherein the group is optionally
substituted by 1, 2 or 3 substituents independently selected from halo, nitro, -CN, -OR4, -
NR®R®, -CONR*R’, -COR"-COOR’, -NR*COR’, -SR", -SO,R"’, -SO,NR°R’,
-NR®SO,R’, Cy.6alkyl or heteroaryl

or a pharmaceutically acceptable salt, solvate or in vivo hydrolysable ester thereof:

2. A compound, pharmaceutically acceptable salt, solvate or in vivo hydrolysable ester
thereof according to claim 1 wherein R' is C,_salkyl substituted by phenyl which is optionally
substituted by 1, 2 or 3 substituents independently selected from fluoro, chloro, bromo,

methoxy, methyl and trifluoromethyl.

3. A compound, pharmaceutically acceptable salt, solvate or in vivo hydrolysable ester

thereof according to claim 1 wherein X is selected from -CH,-, a bond, oxygen and sulphur.
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and optionally thereafter, one or nore of steps (i),
(iti), (tii), (iv), or (v) in any order: i) renoving
wangospeaseecti ng groups; 5 ii) converting the cpapeBRas/003257

of formula (1) into a further conpound of fornula (1)

iii) formng a salt iv) formng a prodrug v) formng

an in vivo hydrol ysable ester. 10 15. A conpound of

the formula (2a) wheraleuszQ and X are as defined

in formula (1) and L is | eavi ng rou praovi de

4. whaRORPOY, Bef fwmas@qteal&(gfgewablma f §° HW” Pie g‘y fyeable
ester %tre&“lal:&{rhﬂg gg Elaif & HRleih EI l%e(ﬁlz@élk*yl 3<pt'10?1aﬁ§ siehshRiE byR2 2 or 3

propy is not chlorine. A conbi nati on
substithmtamylepdmndmitl}cmqotadsfﬁsn é)@Laalkme)t hydmxgy anccthoporerd of

1 naceutlc ccept abl e .sal
R lsﬁ@“aieeb%w)dr e BrApARSRE T2 e bHns §eded figm O, 5. -
Q&ﬂ&ﬂ&ﬁ ﬂﬂhh%ﬁ,oﬁﬁ&ﬁ&§%ﬁb§wm@db§DORﬂ|atlon conpri si ng
a conmpound of forrmula (1), 20 concurrently or

sequentially with other t her apy and/or another

5. ph& rccr)TI%C el.ll’lr}dl Cﬁal kL e_l_uélc?dl 12?%0%@& € nblk Jz] %{ ﬁnédr%?ysable ester

clafiey ea

thereaf id&bﬂluﬁg tfohilaﬁjntl whereaR, is ogsdaamsgtlgr plkamn@ﬂ Nikééapleanyl
irritable bowel syndrone, osteoarthritis

monQeyeliGdeslis he}ﬁrf@aﬂa’rlzﬁren arh@mrﬂgsm%?e b%?%%r fylly safurated and
one o}qnoré‘rﬁg ThibBA ki fofidYa c%f’ooﬁ%gé H ek eghgﬁyl or

he tredatnent o ca cer.-205- arnaceutlc
heteromyngsaup usocpmhalhhswsnmptadsbesl aoc 6rspbﬂnmbnca‘ inflependdaly(stlected

von . OB H ARSI O LN B o

-S OgN'RéRh €T,. 65’1&3% [OBGSHALLY FadthcR dettitutePby A 23&33 SIEEHEHS %idependently

onpositop as clai e cl ai for the treatnent of
selectedihm-OR e@@&‘? rmg“&‘fscoziegﬁlg iR erEomp gy obie WE bicyclic

heter(ojlu%/ Sh%renl_l ; rh'etteﬁmn% IRH%),FC p&gﬁgfoqlﬁtly ga%l%%ﬁ[ ‘Inﬂlrx!vﬁérgm each phenyl
or heteroaryl group is optionally substituted by 1, 2 or 3 substituents independently selected
from nitro, -OR%, -NR’RS, -NR®COR’, heteroaryl, C;.salkyl (optionally further substituted by

1, 2 or 3 substituents independently selected from cyano, -OR%,

6. A compound selected from the group consisting of:
N-[2-[[(2,3-difluorophenyl)methyl]thio]-6-[2-hydroxy-1-(hydroxymethyl)ethoxy]-4-
pyrimidinyl]-1-azetidinesulfonamide

R, S) N-[2-[[(2,3-difluorophenyl)methyl]jthio]-6-[3,4-dihydroxybutyl]pyrimidin-4-yl]azetidine-
1-sulphonamide; and
N-[2-[[(2,3-difluorophenyl)methyl]thio]-6-[3-hydroxy-2-(hydroxymethyl)propyl] pyrimidin-
4-yl]azetidine-1-sulphonamide
N-(2-[(2,3-difluorobenzyl)thio]-6-{[(1R,2R)-2-hydroxy-1-methylpropylJoxy}pyrimidin-4-
yl)azetidine-1-sulfonamide: and
N-(2-[(2,3-difluorobenzyl)thio]-6-{[(1S,25)-2-hydroxy-1-methylpropyljoxy} pyrimidin-4-
yl)azetidine-1-sulfonamide
N-[2-[[(2,3-difluorophenyl)methyl]thio]-6-[[(2S5)-2,3-dihydroxypropyl]oxy]-4-pyrimidinyl]-1-

azetidinesulfonamide
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osteoporosis, rheumatoid arthritis, or psoriasis. 21.
A pharmaceutical conposition as clained in claim19
wo osociobes23 r eat ment of cancer. PCT/GB2005/003257

-201-
N-[2-[{(2,3-difluorophenyl)methyl]thio]-6-[2-hydroxy-1-(hydroxymethyl)-1-methylethoxy]-4-
pyrimidinyl]-1-azetidinesulfonamide
N-[2-[[(2,3-difluorophenyl)methyl]thio]-6-[(1R)-2-hydroxy-1-methylethoxy]-4-pyrimidinyl]-
2-thiazolesulfonamide
N-[2-[[(2,3-difluorophenyl)methyl]thio]-6-[(1R)-2-hydroxy-1-methylethoxy]-4-pyrimidinyl]-
4-pyridinesulfonamide
N-[2-[[(2,3-difluorophenyl)methyl]thio]-6-[(1R)-2-hydroxy-1-methylethoxy]-4-pyrimidinyl]-
1-piperazinesulfonamide N-[2-[[(2,3-difluorophenyl)methyl]thio]-6-[(1R)-2-hydroxy-1-
methylethoxy]-4-pyrimidinyl]-1,6-dihydro-1-methyl-6-oxo-3-pyridinesulfonamide
N-[2-[[(2,3-difluorophenyl)methyl]jthio]-6-[(1R)-2-hydroxy-1-methylethoxy]-4-pyrimidinyl]-
1-azetidinesulfonamide N-[2-[[(2,3-difluorophenyl)methyl]thio]-6-[(1R)-2-hydroxy-1-
methylethoxy]-4-pyrimidinyl]-methanesulfonamide
N-[2-[[(2,3-difluorophenyl)methyl]thio]-6-[(1R)-2-hydroxy-1-methylethoxy]-4-pyrimidinyl]-
4-morpholinesulfonamide
N-[2-[[(2,3-difluorophenyl)methyl]thio]-6-[ (1R)-2-hydroxy-1-methylethoxy]-4-pyrimidinyl]-
1-pyrrolidinesulfonamide
N-[2-[[(2,3-difluorophenyl)methyl]thio]-6-[(1R)-2-hydroxy-1-methylethoxy]-4-pyrimidinyl]-
cyclopropanesulfonamide
N-[2-[[(2,3-difluorophenyl)methyl]thio]-6-[(1R)-2-hydroxy-1-methylethoxy]-4-pyrimidinyl]-
1-methyl-1H-imidazole-4-sulfonamide
N-[2-[[(2,3-Difluorophenyl)methyl]thio]-6-methoxypyrimidin-4-yl]azetidine- 1-sulfonamide
N-[2-[[(2,3-Difluorophenylymethyl]thio]-6-methoxypyrimidin-4-yl]piperazine- 1-sulfonamide
N-[2-[[(2,3-Difluorophenyl)methyl]thio]-6-methoxypyrimidin-4-yl}-1-methyl ~1H-imidazole-
4-sulfonamide
N-[2-[[(2,3-Difluorophenyl)methyl]thio]-6-{ [(1R,2R)-2,3-dihydroxy-1-methylpropylJoxy}-4-
pyrimidinyl]-1-azetidinesulfonamide
N-[2-[[(2,3-Difluorophenyl)ymethyl]thio]-6-[[(1R,2R)-2,3-dihydroxy-1-methylpropylJoxy]-4-
pyrimidinyl]-methanesulfonamide
N-[2-[[(2,3-Difluorophenyl)ymethyl]thio]-6-{ [(1R,2S5)-2,3-dihydroxy-1-methylpropylloxy} -4-
pyrimidinyl}-1-azetidinesulfonamide
N-[2-[[(2,3-Difluorophenyl)methyl]thio]-6-{[(1R,25)-2,3-dihydroxy-1-methylpropylloxy}-4-

pyrimidinyl]-1-piperazinesulfonamide



WO 2006/024823 PCT/GB2005/003257

-202-
5-(azetidin-1-ylcarbonyl)-N-{2-[(2,3-difluorobenzyl)thio]-6-[(1R)-2-hydroxy-1-
methylethoxy]pyrimidin-4-yl}furan-2-sulfonamide

or a pharmaceutically acceptable salt, solvate or in vivo hydrolysable ester thereof.

7. A compound, or a pharmaceutically acceptable salt, solvate or in vivo hydrolysable

ester thereof according to any one of claims 1 to 6 for use as a medicament.

8. A compound, or a pharmaceutically acceptable salt, solvate or in vivo hydrolysable
ester thereof according to any one of claims 1 to 6 for use as a medicament for the treatment
of asthma, allergic rhinitis, COPD, inflammatory bowel disease, osteoarthritis, osteoporosis,

rheumatoid arthritis, or psoriasis..

9. A compound, or a pharmaceutically acceptable salt, solvate or in vivo hydrolysable
ester thereof according to any one of claims 1-6, for use as a medicament for the treatment of

cancer.

10. The use of a compound, or a pharmaceutically acceptable salt, solvate or in vivo
hydrolysable ester thereof, according to any one of claims 1 to 6 in the manufacture of a
medicament for the treatment of human diseases or conditions in which modulation of

chemokine receptor activity is beneficial.

11.  The use of a compound, or a pharmaceutically acceptable salt, solvate or in vivo
hydrolysable ester thereof, according to any one of claims 1 to 6 in the manufacture of a
medicament for the treatment of asthma, allergic rhinitis, COPD, inflammatory bowel
disease, irritable bowel syndrome, osteoarthritis, osteoporosis, rheumatoid arthritis, or

psoriasis.

12. The use of a compound, or a pharmaceutically acceptable salt, solvate or in vivo
hydrolysable ester thereof, according to any one of claims 1 to 6 in the manufacture of a

medicament for the treatment of cancer.
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13. A pharmaceutical composition comprising a compound, or a pharmaceutically
acceptable salt, solvate or in vivo hydrolysable ester thereof according to any one of claims 1

to 6: and a pharmaceutically-acceptable diluent or carrier.

14. A process for the preparation of a compound according to claim 1 or a
pharmaceutically acceptable salt, solvate or in vivo hydrolysable ester thereof, which
comprises the steps of:

(a) treating a compound of formula (2a):

XR?
J%“
_R'
L \N)\S
(2a)

wherein R!, R%, R®and X are as defined in formula (1) and L is a leaving group with a
sulfonamide of formula R3S O,NH, where R? is as defined in formula D;
and optionally thereafter, one or more of steps (i), (ii), (iii), (iv), or (v) in any order:
i) removing any protecting groups;
ii) converting the compound of formula (1) into a further compound of formula (1)
iii) forming a salt

iv) forming a prodrug

20 v) forming an in vivo hydrolysable ester;,

or

(b) treating a compound of formula (2b):

(2b)

25 wherein R' and R are as defined in formula (1), L is a leaving group, PG is a protecting

group or hydrogen and where X is oxygen or sulphur, with alcohols HOR? or thiols HSR?
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respectively wherein R” is as defined in formula (1) in the presence of a suitable base and
solvent,
and optionally thereafter, one or more of steps (1), (ii), (iii), (iv), or (v) in any order:
1) removing any protecting groups;
i) converting the compound of formula (1) into a further compound of formula (1)
iii) forming a salt
iv) forming a prodrug

v) forming an in vivo hydrolysable ester.

15. A compound of the formula (2a)

| XR?
/K\IN
1
NS

(22)
wherein R}, R? and X are as defined in formula (1) and L is a leaving group, provided that
when R' is benzyl, X is oxygen, R2 is methyl then L is not chlorine or when R' is benzyl, X is

a bond, R2 is propyl then L is not chlorine.

16. A combination therapy which comprises administering a compound of formula (1) or
a pharmaceutically acceptable salt, solvate or in vivo hydrolysable ester thereof, or a
pharmcaceutical composition or formulation comprising a compound of formula (1),

concurrently or sequentially with other therapy and/or another pharmaceutical agent.
17. A combination therapy as claimed in claim 16 for the treatment of asthma, allergic
rhinitis, COPD, inflammatory bowel disease, irritable bowel syndrome, osteoarthritis,

osteoporosis, rheumatoid arthritis, or psoriasis.

18. A combination therapy as claimed in claim 16 for the treatment of cancer.
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19. A pharmaceutical composition which comprises a compound of formula (1) or a
pharmaceutically acceptable salt, solvate or in vivo hydrolysable ester thereof, in conjunction

with another pharmaceutical agent.

20. A pharmaceutical compositon as claimed in claim 19 for the treatment of asthma,
allergic rhinitis, COPD, inflammatory bowel disease, irritable bowel syndrome, osteoarthritis,

osteoporosis, theumatoid arthritis, or psoriasis.

21. A pharmaceutical composition as claimed in claim 19 for the treatment of cancer.



