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WD 2004/ 011443 PCT/ GB2003/ 003175 -1 PYRI M DYL
SULPHONE AM DE DERI VATI VES AS CHEMOKI NE RECEPTOR
WORDIATM@RS The present invention relates to ceCTAB2003/003175
het er ocycl i ¢ conmpounds, processes and internedi ates
used in their preparation,_gpharmaceutical conpositions
containing themand 5 their use in therapy.
PYRRHERBK SYESHGEFafMERE PRPYYATEVRS A8 GIHVAKINFRPEEPFAY MODULATORS
inflammatory responses in various di seases and
di sorders, including asthma and all ergic di seases, as

vel Thé?r@éﬁt%‘%ﬁﬁﬁﬁ rel 8 Ve GineRtcdot/0lia Sorh tr@b&sses and
arthritis and atherosclerosis. These snall secreted

intermedintes usedsn thaieprapayeiden. RbarswpRIicakRaNYPOsHiogs qontang them and
‘marug ﬁ%ns characterised by a conserved cysteine notif.

CTEIG present tine, the chenokine superfamly
COMUhefeRineH pRS afiiBPPsantidie bi imrmgne alddnAatmniosy fesponses in
structural nmotifs, the CGX-C, CC and,CX3-C famlies.

varioug piseaseserd digerdersanclugding astamating allergi disagess privplhpy guoimmune

pathol%,ﬁﬂgs Qcf 8 iRdh el SRR e{rﬁ'yt&?@sc &SIIJ] efhe@ﬁ sthi sct?:?e?técism%iecules

gl'e 'amno acid insertion e ween e NH proxi mal

are a gﬁcai/mg@ﬁperfmmky o8-t £&Dd pmiem§|’ terteBeCby banndeyvadsysteine motif.
dIStIn qF$ mt he gmg r two. fa lies on e.basis

At the gresga T, (e thmRICPFIATILY SPBHISeR USrs SISHPLRYRERE ¢ he

characMﬁ‘sHE %d?ﬁlal Rl%hfs e XSt b et BSHAUE Families TreXe-&-C and C-C
chenoki nes i ncl ude several potent chenpattractants and

familiesdtaive a@qmescaﬁlmﬂaetytandpm digtinguished §ommansranetier en the basis of a

single %Wén%gc&? g(%g%ﬁ er(]elp :gl%elaiﬁlé)\fg}tulfnn nPE ¥ Ef" %?eg%r%gf@ﬁ) les tzé“ h% -X3-C

famﬂy'T@ ARG EESheATEbm kwmh@wt) @smiieh of Gie Basistof apving 8 triple amino acid
Exanpl es i ncl ude human nonocyte chenotactic proteins
insertign befgvegn elmﬁlaprom PaiBAleYRIoPeIpsidYeSNTES ( Regul at ed on

Act "J{fﬁtd 9(nC C HﬁllnesI 1 ﬁﬁ@é ?e?z%ﬁﬂ Ht éﬁﬁ{o &%g%an‘g%ga %Z(‘t%xfhtors of

and e macCr o anmat or protelns
neutropMi$sukhas &RéﬂedﬁrPS rsy). anﬁflm@u@@fﬁl—ﬁti&hﬁlrg)lképﬁde RENBP-2).
nown as fractal ki nei otent chenpattractant and

R e e S S
lymphggg@ blﬁ%o‘f\’ﬁ{a tropRil® B | e?ﬁe@Yﬁ&&de Ml thénoctR cM@nB&'cﬁ@protems 1-

mast ce Stu have denpnstrated that the
3 (MG?CI iMOP-Dénd MSR:B])e MNTF&G@gelamddnmA@d/abyn, NarbfahfriBxipesssed
G protei

of qupl ed recept am)n whi.ch ar
and Sqcgetedh 61t teigaa S eoRseES sy s |EraRop P @%‘E’al,“ and
MIP- 1854 CCR5, CCR6, CCR7, CCRS, CCR9, CCR10 and CCR1 1
or the CG-C family); CXCRL, CXCR2, CXCR3, CXCR4 and
CXCRbhe(E-083-C bRerfiokkind B0 khawhlay ﬁaetnﬂ:i@iﬁ(ﬂiotbnirchbheattractant and -
CX3-C fam|y. The recept or esen oqQd ta
activagog of g}cl:gﬁgha {nythe centfc’a nervou systefc’n J(ﬁ\? §) asé wetll a% ? onocr: €s, SF 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, CCR9Y, CCR10 and
CCR11 (for the C-C family); CXCR1, CXCR2, CXCR3, CXCR4 and CXCRS5 (for the C-X-C
family) and CX3CR1 for the C-X;-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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devel opment since agents which nodul ate these
receptors woul d be useful in the treatnent of

wale@andans and di seases such as those nenti onePCHIBB2®3/003175
WO 2004/ 011443 PCT/ GB2003/ 003175 -2 The present
i nvention provides conpounda.of fornmula (1), a
pharmaceutically acceptable salt, solvate or in vivo
hyd rmqmmntemergmmn praeidesfonyruadso Hormuly (1pp\phamgregitisally

is a group
accep a@esaﬂ: \Pir%l?nrség) m?c'ila}h%glgsa% V%Q%r@f?%)a] kyl, C2.6al kenyl
and C2_6al kynyl; wherein the group is opti onal |y

substituted b %, 2 or 3 substituents independently
sel ected NR%R luoro, nitrile, -OR4, -NRSRG,

- CONR5R6, -|COOR7, -NR8COR9, -SR10, -SO02R10, 10

- SO2NR5R6 R SO2R9, phenyl or heteroaryl; wherein
Ophe d Reler oaryl are optionally substituted by

N /por :# sub tituents mdependently sel ected from

«—h&-e - NR5R6, - CONR5R6, - COORY?,
R -NR8&EJR9 -&?10 éS'O' 0 -SOZNR sR6, -NRaS02R9 |,
Cl_6@| kyl and trifluorgnmethyl; 15 wherein R2 is
C3_7carbocyclyl, optiofidl Iy substituted by 1, 2 or 3
substituents independently selected from (a) fluoro,
-OWN -NR5R6 - CONRSR6, - COOR7, -NR8COR9a - SR10,
- SO2R10, - SO02NR5R6, -NR8S02R9; (b) a 3-8 nenbered

r.ipg. optionally: containin nms_sel ect ed

Wwhergin Bnm greup ed Bom ey %ﬁ@w@lﬁ fw@ﬁw? -splkeryiang (aealynyl;
f

e R o TR0 114105 S cBBRR Y gl
from ﬂluorQ wirilg, -OR5sINR REN{GONRIRIe fE0ORAL YR EctSEl H&QrR
SO AR B i R g R R SR oty
subsua,ﬁecgtsyl R2 d>1‘33 ﬂllﬂﬁ@t@igts slﬁiegéflic@ﬂﬂ)ﬁ wéetﬁlfr&@l Hsyd cyano nitro, -OR?, -

gzco?\m; Qy—COOR a’!cgﬁ'y -SR er-gbgth" ZNR R6 NRSSOZRg
Ci.¢alkyl and trifluoromethyl;

wherein R is C3.7carbocyclyl, 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’RS,
-NR®SO;R’;

(b)  a3-8 membered ring optionally containing 1, 2 or 3 atoms selected from O, S, -NR®
and whereby the ring is optionally substituted by C;_salky! or fluoro; or

(c)  phenyl or heteroaryl, each of which is optionally substituted by 1, 2 or 3 substituents
independently selected from halo, cyano, nitro, -OR*, -NR’R?, -CONR’RS, -NR®COR’, -
SO,NR’R®, -NR3SO,R’, C).salkyl and trifluoromethyl;

or R? is a group selected from C.galkyl, Cy.¢alkenyl or Cz.alkynyl wherein the group is
substituted by 1, 2 or 3 substituents independently selected from hydroxy, amino, C;.¢alkoxy,
Ci-salkylamino, di(C.salkyl)amino, N-(C;.galkyl)-N —(phenyl)amino, N-C.salkylcarbamoyl,
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substituted by 1, 2 or 3 substituents independently
sel ected from hydroxy, am no, O _6al koxy,
w@lo0dalyd am no, di (Cl. 6al kyl ) am no, PCT/GB2003/003175
N- (C _6al kyl ) - N-(phenyl )am no, N-Cl.6al kyl car banoyl,
V\D 2004/ 011443 PCT/ GB2003/ 0083175 -3

N.N- dNCQ@r %0%&§ﬁ£b r%yl rehepyhcarbameyl,gprboxy, phenoxycarbonyl,

_Np8 Rn(bogyj W@Oﬁﬁ; 2R10 - SO2NR5R6 and
NR‘?IQRSO wheré&in 'S gr 0gén or independently R2;
5 ~4 is hydrogen or a group selected from Cl_6al kyl

wherein th goup is optionally
Where%ngsgq}yag"&ﬁmw ?ndfn@(rgst ituents independently
selected from hal o, phenyl, -OR' and - NR12R13; 10 R5
and R6 are independently hydrogen or a group sel ected

Yis liydmge@:pr @@WW seéwtbdrﬂmn ﬁh salkdraad rphem}ﬁewgfrrgmﬁhfb group is optionally

Subsﬂﬁﬁ%de %Fﬁ?ﬁ?’@éﬁn@“ IébeRdesty aliedted SoRiag, Prog DR and -

NRI?/'4, - NR15R16 - - CONR15R16, -NRlSCCR16, - SC2R10,
- SONRL5R16 and NR15802R16 or 15 R5 and R6 together
vvrth the nltrogen atomto which they are attached form

BT B 5 R BRLEL RO IR B i

the grf)llip)mo\'pmygaily substitatedbyded oas Gﬂ’ﬂstltwmdfpeﬂ@entbl selected from halo,

N I T e N

NRISS 6R16 - CONR15R16, - NR15COR16, - SO02R10,
R15R16, NR15S02R16 or Cl-6al kyl (optionally
or substltut ed by 1 or 20 2 substituents independently

R anf, e Fegg T B GG PGSR AP BOP IR Gy G BAFRYI OBR gy
-meMB&E&b;ﬁultahﬂ 1HiRUBclis riAp k<A bpdonadl Q%hﬂalrﬂﬁ§ﬂfrﬁﬂ1eﬂhet8roatom

or 3 substituents independently selected from hal o,
selecteh &y oxygemard aitggen sRMSAYECh sing iseniionally substifated tixdl, 2 or 3

ol en i S G R OB o

NRMYTCOR?, -SYBRY, -smNRb“thmlfstl@&r ©@gam@xyo;(tmnmumaisﬂlmted by 1 or
substituted by 1 or 2 substltuegt S Se€l ectle from
AIRREIE, R PR

2 subgtigpents indepengaatly sqtectadiftom h

thio, d 6al kylthio (optionally substi t ut ed bylor
2 substituents selected fromhalo, -ORL7, -NRL5R16),

RY is31ydro§6R Bl 6 geoupasetpetad n‘rosleCegmlqd of phenyGavhecein tecgrotyyls optionally

6al kenyl 6al.kyn |n t
substlgytgcﬁﬁy rlsi 8’&)%:2 grqeyt%m?q et aels%}ed/&m@ l'\g?o, enyl, r(])?117 and -
NRIRUDSHd dadr 0t R7 | RO RPaud o | > et gt @06, R is independently hydrogen,
Ci.¢alkyl or phenyl;

X is hydrogen, halo, cyano, nitro, hydroxy, C;.salkoxy (optionally substituted by 1 or 2
substituents selected from halo, -OR'" and -NR'?R"), -NR’R’, -COOR’, -NR*COR’, thio, C;.
salkylthio (optionally substituted by 1 or 2 substituents selected from halo, -OR', -NR°R!6),
-SO,R' or a group selected from Cj.scarbocyclyl, C.salkyl, Caalkenyl or Cy.galkynyl,
wherein the group is optionally substituted by 1, 2 or 3 substituents independently selected
from halo, -OR", -NR’R’, -CONR’R®, -COOR’, -NR®COR’, -SR'?, -SO,R"’, -SO,NR’R® and
NR®SO,R’;
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fromhal o, -OR4, -NRS5R6, - CONR5R6, -COOR7, -NR8COR9,

-SR10, -S02R10, -SO2NR5R6 and -NR8S02R9; WO
wQooomin43 PCT/ GB2003/ 003175 -4 R' is PCT/GB2003/003175

trifluoronmethyl, -NRS5R6 , phenyl, napthyl, nonocyclic

or bicyclic heteroaryl whergin a heteroring nmay be

partially or fully saturated and one or nore ring

carbon atoms may forma carbonyl group, and wherein

R i GO ARAR LD GRNb I B S B 0 My pperin

hetermlgeﬁzt}elﬁb Iﬁa[rﬁﬂlm f@].ly sypanated and ohe or moR4sing d‘dﬂ&ﬁiﬁatoms may form a
carbon m md g/hgrem caﬁhgm otl_ié}tlgrgpw grogg Fleslgptioggl%}llzslubstltuted by 1,2

r rd chpd 516
or 3 sﬁﬁs'u iy 18@%%?& ntly Ect%l Eﬂoﬁl l?aég, gh’xﬁ( SatEcORY NRORF, -CONRRS,

car enyl” and
-CORézca@ Rly AR (EBBP,e%ﬂR HS@Z@P % uSOLNRRY, i DIRIBOYR?, Cysalkyl or
il subs %Wtuted by 1, 2 or 3 substituents independently
rifluor@ipg®yky from hal o, 10 - OR4, - NR5SR6 CONRSR6 CORD
or R* isd & MO§F@3QC§Q&%%QJI C@%R@Qalkemm @Ee?alkynyl whereby

phenyl” or heteroaryl wherei n each phenyl
the grivep israpaiopallygubstiuicd by |dt 2 @n alshlstitucniss tndtepmléantbyseiect@ fpom halo,

on SRR LSS, LRPERGAE LS B S

-NRSSW%, 1 oSt &oar §Q@cﬁavﬁeren15&3h|§%nﬁ or heteldm8PERIY is optionall
Cl- 6al kyl or tr|f uor onet d?e/: or R anda?ﬁt oget hep Y

substifuiedibia 1.2 o103 substifists Bwlerendentinsqleried iromg heles Fysmal migro, -OR4

RSP0 od Sy e ek prdesigEl )

mssmaamﬁmmﬂmaﬁﬁwﬁ, - SO2NR5R6, - NR8SCR2R9, phenyl

X het er oar erein en | and heter oaryl

orR alpﬂ rdnegthsr fﬁ%é\?ﬂ? §rpdnbsed Sulfongpids HngRRtoR by upstituted by 1,2

or3 éuﬂ%ﬁéﬁgﬁ{a k%d%ﬁﬂl;ﬁ&ﬁe%%dfﬁd}ﬁ‘haﬁak%“ CARAY, -AHONRIRS - @6@117
COORY -SR10°-S02R10°

Nkscmmhesomﬁs@@m Ri:xNB&B@;R pireciyt o Hetear phrmthiagein phenyl

and heé ﬁliro%{aﬁl r]ﬁbecé)pgﬁ)g? d%lé)?tféf& ﬁgrbmgll 2 &S' #gu@stﬁ %&ﬁn?eﬂgggmﬂy selected from

halo, w&arﬁh@m@nﬁ atR ife-CONRMY, OERE ompREseR’, akR!%, -SO,RY,
I\%@o%e” and, opti cal isomers of the conpounds of

-SO; &@21%51 saliod anctiffueseraethyl ncl udi ng racemat es.

The é{l@at,l{f 1(15@ L%Idts In%ﬁue(é[) gﬁ% % lé gf éﬁstﬂi%% Qt%re%fsrogﬂegg forms.

out ani c ems

It wilMvisd dndlefmtyml thix thchﬁw&{tion eﬁledsmpa@amillegdame&ymﬂd&gmaalﬁmﬁ&rs of the

optically active
compounds of formula (1) and mixtures thereof including racemates.

The synthesis of optically active forms may be carried out by standard techniques
of organic chemistry well known in the art, for example by synthesis from optically active
starting materials or by resolution of a racemic form. Similarly, the above-mentioned activity
may be evaluated using the standard laboratory techniques referred to hereinafter.

Within the present invention it is to be understood that a compound of formula (1)
or a salt, solvate or in vivo hydrolysable ester thereof may exhibit the phenomenon of
tautomerism and that the formulae drawings within this specification can represent only one
of the possible tautomeric forms. It is to be understood that the invention encompasses any
tautomeric form and mixtures thereof and is not to be limited merely to any one tautomeric

form utilised within the formulae drawings. The formulae drawings within this specification
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starting materials or by resolution of a racemc form

Simlarly, the above-nentioned activity may be
werakoai4exl usi ng the standard | aboratory technPqes2003/003175

referred to hereinafter. Wthin the present invention

It is to be understood that-5a conpound of formula (1)

or a saht, | vat e 1%[ i n vivo hydrolysabl

can represprt ORLLeRe of i RRspibie automeHs farmsrnd it 18 & ?fawf?ﬁ%swdsthﬁt the
o QU9 SRS 1 e s o o s
those farutsovigeh it hasbarn possublasto slmwbgraplmdzﬂtﬁhanmd that t he

i nv n enconpasse t.aut oneri.c

ey 26 SBRCIRRAT A Fepeeif SRt BarHENL) gn gt thercof
can exd§tin 9519atd fup hé Gnsolvalidd fekhd §iR8ds vrblt &a&m@ Syl diboRtfs. It is to

drawi ngs. The formul ae draw ngs W th

be undgseterd | hﬁmwemmmmawaallwrvs@s@&@@mus -5 can
represe f t he .possi bl e, t aut o r s
o TR HescR it et 8ot 05 R RO i R e RS 119 b Pfbetore
deﬁneﬁna@ eradias 36 theahlts th@fe‘éf b &ltst ottt F)hﬁrnfa@éd’fﬁ:apéorﬁﬁtﬁltlons will be
npounds drawn not just those forns which it

Pham’&é@}ﬁwﬁ%% 4csplable salin oW fherswlte may pe pegleli in the profuctiongd the
f
comp&alir}]lélg of %[zﬁ‘:(tl ?%gjf ﬁlglgﬁ)h&r%{a{cgﬁtﬁaﬁ? g{&g%tsgf s. Pﬁﬁi%fl?eugsglly

ts t can exi st
acceptabkecslahabfeﬁie frmenusorsmajn fasexahgrle, euclngyl aeid dlditicat @dts bothes.

It o be rsto nventjon enconpa
compeynds 3&@1{%‘@1 (2 SS*&T?S‘IBP J%%@ ‘%Wg@@ﬁ}/e $qu@ﬁ¥l‘il3bha$£ﬂ°§2’é§ such
salts. 1Sech BEd GOMREY SR 119cfluéé3foFEJ(zﬁn 14 Sa18SwiR e fgagfcf&f anic acids

defined as well as to the salts thereo ats or use
affording paamacegticallycateptabipaspns b anivith hbéro gen halides (especially

B TR oGP A BB e it
sulphifr@y ngﬁhghc akid, dheith R SHRER) fcitﬁé‘bf Ma@i&cﬁﬁ’d a@lluﬁable salts

salts rnaceutlcally acceptabl e salts of

1nclud|e ydrpchlonidesa tydrpbiontgesaphesphates Isulpbates hpldragdi sulplrrates

ot s s MElorERBE P REP b Bt el Bueles

succmaaalsl lactaSuahrtrates Coxatitis, hﬂﬂlaﬁadulrﬁmhiitéé sidetdli@ne QX piltRlates.
s wWwth inorganic or organic acids _affordin

Phanraﬁ%twaléié aqqelatablwa icefdhe Hyeetianmanalse inchidgdagie adition salts of the
comp(ﬂg%r ﬁﬂm‘ﬂf’al ﬁﬁ%}é?ﬁgﬁﬁfeadehég%ogﬁﬂ%@&fﬂiaélgﬁf g&dlc to form such

rom c aci oric acl
salts. Sach salisinaay be fprmeécwathedl) imrgantid &r orgadi@baseivchich affords a

ho trif)]uoroacetic, ci.t
pharBERTRARY dctaiSt ooy, Sulchsbild vith leate i Rpaiges bi<ea dtude for
examﬂlé’ e Qﬂkﬁﬁ’ etk Salt, RRESANAK B Aim, SHHRBASSDtasBUAT Q8EH alkaline earth
| phat es, alkylsulphonates arylsulphonates

metal a@bwh A8 2 CRleADRR reggneen‘um saltosn amraopiaresa]t drianmr ganisamine salt,

suc al tarirates,
for exFRi Bk b ASYAES, obflhiBER, i deale sistiamine,
plpendiha,rm@ﬁulﬁnecaIuhy(mﬁycﬁsiﬁémhﬁ)a&ﬂhé SOfkr bdxe: AdaedH a8 ifERMe
al so include basic addition salts of the conpounds of

alumigigpying, Yepyathige rhicsppivesine. cholitq, disthanplagting ethanolamine,
ethyldSthibb Gh&iirhihe AdAL fiah e R HBEHEN

The present invention further relates to an in vivo hydrolysable ester of a

compound of formula (1). An in vivo hydrolysable ester of a compound of formula (1) which
contains carboxy or hydroxy group is, for example a pharmaceutically acceptable ester which

is cleaved in the human or animal body to produce the parent acid or alcohol. Such esters can
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salts. Such salts may be formed with an inorganic or
organi c base which affords a pharnaceutically

waeweptald e cation. Such salts with inorgani c BCT/GB2003/003175
organi ¢ bases include for exanple an alkali netal

salt, such as a lithium sgdiumor potassiumsalt, an
alkaline earth 25 netal salt such as a cal cium or

be 1dennﬁg<m by hdmimsteting, for expmple;, immaﬁamqu'rto ariesd prgjanail, dhepampound

under 3 8 RYEHSREY CRFPREISF o MUl PO On ne,

pi p%lkﬂﬂéﬁlmﬁﬁéeﬁﬁ@illyrh%c@ftaﬁlé btert Zohussbpyiadthdd Cagileaymethyl

O her basic addition salts include alum nium  zi nc
esters fbeerzaniiie n@thocxmncthdb ﬁhwdkﬁ@yl@wmeiﬂné GSWSJPW%

pivaloy %}P}%}%@r p]}g{ﬁalgid? ggs d¢3 egs'ggaﬁal 21%%% ﬂiSrfl ?cgrsexample
-cycldl@xﬂBaIanMbebtﬁwdl’ @d}tﬁ@lﬂn@-eﬁylﬁret}gﬂ e@ters(fm"ﬂxampdia of

formula (1). in Vi vo hydrol ysapl e _ester of a
5-methdbh13cdl%|0 9¢-2f@wmm%yl(&r) PP R ety } gty fogrexample
'methgxgep a v{% 01?1‘?%8?12{@{1:? \yﬂ%ﬁ{ %Iplﬁﬁﬁﬁaényoggpounds of

this inventioml body to produce the parent aci d or al cohol.

be. BN PETARRPUSH N FHESPIBPIe T OF FURaRpInETIAE tmorganic esters

such a Q{ SP{EEQ Qitars m{:ﬁd lgtp?l%gég(hg)g]érﬁilﬁnogcfcﬁg et %Wac*iﬂﬁl}%kyl ethers

nd su e uen e test ani nH
and relﬁiedlcdmp&mdsabllueh pharesult efithie ¢abivy hadogysisaifltiee wftréIerﬂown to

) carboxy include Cl-6al koxynet hy ters for e

give thewereakhydrory Broupss. Expmales Of 65@§beé>E‘M§1§Y1é’§1?eé§ giohigk *oSymethoxy
|

and 2, E4RRE Ao R BB 8 Mo BTD R Y B Bl exer foyine

groups]foﬁhydrshﬁimhmamqmmybtﬁtrydxample acetyl; benzoyl; phenylacetyl;

substltgteﬁég):yggx lgr?cgpl%qng Bqtgﬁt(,g est er ﬁr(té)er%\?enﬁi(}% carbonate esters), for

exampgeletﬁ@:h}éxyca bgﬁ((% 4%H$E$}B!am6§lt£ﬁ$\f {RLCFRIBARninoethyl)-N-

yl oxye ])t/ be forned at any
(01—4)acnay1mlagmgy1c(tqog1mcatrh@n@m)pdu6€da)zd ylammogcqtﬂ\p@dtcaquywtyl

tabi e t bl.e
L L e
Qa]kyl%ﬁﬁ&drﬁetﬁﬂ%ﬁld‘ii'((@gu}lil‘l@ﬁ}éhﬂﬁﬁﬁbtﬁyp aﬁdﬁﬂomoﬁﬁa ef plbelamho linked

a-acyl oxyal kyl ‘ethers ~and rel ated ngounds whi ch
from aamggtrb germftombjaa § meﬁ%eﬂy@r@ grgmgtodhe het &Pesaition of the benzoyl

ring. eer\émcg*g - Ic; 5/ bEca%s%} &Ylﬁfeoﬁ 69%‘12[519/ RAC(0)O(C1.¢)alkyl-

ers incl

vamélﬁwtf&%eampwder&ymt(@g}aymmmhmm} oSuitablcedostitudts on a
sel ection of in-vivo hydrol ysable ester .for
PheHszf@ubﬁl sush eniperiBslyds, ded |l 4 41 GarJpARRERAmO- f‘g]r4)g'%§i‘rra1pérazm°-
(C1-4)§1ﬁ ta)ﬁﬁen NEY. C1 | acetyl; substituted benzoyl

ace oal koxycar bonyl (to give al k%/
c ar Hﬂ 613 epasﬁcmnsﬁ theftenm “aiegitodudes bothystaightalydin and branched-

chain N_ ?’f}lg 1@1 (7 %q%g {eg xﬁ%/;é 9 W%}Vlﬂ}}al alkyl groups such as “propyl” are
specific for the straight chain version only and references to individual branched-chain alkyl
groups such as z-butyl are specific for the branched chain version only. For example,
“C-salkyl” includes methyl, ethyl, propyl and isopropyl and examples of “Ci.alkyl” include
the examples of “C;.salkyl”and additionally t-butyl, pentyl, 2,3-dimethylpropyl, 3-
methylbutyl and hexyl. Examples of “C;_galkyl” include the examples of “Ci.alkyl” and
additionally heptyl, 2,3-dimethylpentyl, 1-propylbutyl and octyl. An analogous convention
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(d -4)al kyl carbanoyl (to give carbanmates);
i - (Cl-4)al kyl am noacetyl and carboxyacetyl. Exanples
wo@Roosiong4xubsti tuents on phenyl acetyl and benzpgi/GB2003/003175
i ncI ude am nonet hyl, (Cl_ 20 4)al kyl am nonet hyl and
- ((C1-4) al kyl') am nonet hyl7. and nor phol i no or
p| perazino linked froma ring nitrogen atom vi

appliesrtetothyer éamms) fomxwlgreu@me@yk hléclsdeSd#HYA»ané(L rlffPB?PYgf 2-butenyl,

'buterﬁa’?% ﬁ-g@%ﬁé 1- eélly é J}1 %ﬁdﬁ ﬁé}?&l&l M eixg.m\f)le\é%f ‘Cr-galkynyl”
includdsA%H )y (1 Gk BYIbuty@ 2-pefiteniand RAnethy]fpemt—Zexﬂyipl e,

benz oxy 4 al kyl, ar pheny la%LH i tabl e
su bsés Icg@m:g:ly; 1%a S%Wé\‘??i paépqﬂyps atgq&; ehmg;gpg?tgd monocyclic ring
contairg{l]%g V912 B Egé ?@{S%he#ﬁlglql(:ﬁ p %@ﬁ% %‘%ﬂ ?}% o(n(a;ljlc}?L B ?ép‘l‘d@ed by a

eérazi no- 4) al k
-C(0)-| rsuithibls esqepied 6 abibonydl e at@wyddpabpwwyclopgmtuu ggclbbnthl

esclobPESIGRIRIOTEORG AroE YRR P AR A SRS Burch as

" Pr aRY berm3hglo” $HRf!th 'ﬂ%of@%hlbﬂﬁb?drﬁ@mﬂﬁodéhal n version
only anélmr ef erences to indivi dual branched- chai n al kyl

gr olfsmples hf 43.alkiowyyinclde ntlensiyf £thoX36 PTANeEY HFITePRXY

chai n ers For exy | e
butyloff RSy oty 15 BESY- Tdiect Sy yiamino nclude
methyﬁﬁﬁﬁﬂ"eﬁﬁd@ﬁmo?k %gbtho bityRkiaeand Meﬁxﬁpmbﬁmimﬁ Examples of

Kyl t | t - but tyl
G (CraaTbr o e metegonatn sty - fictislamippel-

o SR RETSE Sy L 160
methygnc%}%g%glg;oggs%‘?gﬂ%?hmﬂfmm mhddh(whﬂemwyﬂ}ﬂmnylammo
Examplganie(CoplgRrabyey” ARV | RyTov N egyicarbathoy] and N-(2-

ethylb%tywa?%ﬁf% )ﬁa&g%}o?nx]l %jel ﬁ%héﬁ?j ?\Egﬂ%myl)carbamoyl” include N-methyl-N-

4- hexenyl and
phenylmﬁmﬂogs Nobutylc¥-phahRyarphrhoyli mdlM(zBeme&Umcnwl)-N -(phenyl)carbamoyl.

Examélcg@f H%Nypcé(gl _sglgylhérgl @é” %@ﬁ}%%b’éﬁ Wthy cgrbgt%ogg dY‘S}GQIJI‘N‘

ethylcR®bimb# dnd ]@-Efdﬂ&ﬂ?\ﬁ(@-lﬁéthymﬁﬁll)éﬁ@bﬂﬁyl MDRGHYE dfeO gyl

containin carbon ring atons wherein a - CH2-

includg muaiimylthém ethylthl@n gtqpyltbg, lpu;tpktla@ agd gsmﬁhylb@(y@m

g;lmt %%i‘%?%?la rr%l?/ g}soggﬁpfchfz g1o§r¥lﬁé %1&1 nr?g ceon(l?zyl ‘dn%%rtg Hblring atoms of
which4, 9X9 6i/¢ ki b gtomk-art cmen BropxEayedm blﬁplﬁur&br@nygew | Exameaes of

térm"halo” refers to fluoro, chl oroﬁ%ﬁtirorm ag& i odo.
heterogiy il nyrrotydy furasyk dhignyl; thiazalyd isath ,ylsoxazolyl

By S e
triazinyGhefafulanyh bemsticns)dhdedy, bemtrhrylhmfylnbe;nzemﬁpﬂ)dnbam@ﬂﬁazolyl
mdaz%;(]ggt)ét:nggxg;olylbgqtl%l@%t '%giog(@ d % mEtlyf/ ﬂﬁ]lnaﬁ%yl 1soqu1nohnyl and

napht%?l?é%}’ﬁ@%{eﬁ%tnhgh&ﬁfdéﬁal rlné\la;]e?;éc%gx ﬂ;dr;rﬂﬁ "'Iﬁldagbl‘fﬁ Ryta2Oky @hiaddlyl,

isoxazZd\yl( fitarfh| thighyl; Noxaziobybydr)indazokyl. i ncI ude N-

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, tetrahydrothiophenyl, tetrahydropyranyl, piperidinyl, piperazinyl,
morpholinyl, homopiperidinyl and homopiperazinyl tetrahydrodioxanyl., such as oxetanyl,
azetidinyl, pyrrolidinyl, tetrahydrofuranyl, tetrahydropyranyl, piperidinyl, piperazinyl,
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met hyl - N- phenyl am no, N-propyl-N-phenyl am no and
N- (2- met hyl butyl ) - N- phenyl am no. 15 Exanpl es of
wO bbogaL4éal kyl ) car banoyl " are N-net hyl car banoyPCT/GB2003/003175
N- et hyl car banoyl and N-(2- ethyl butyl car banoyl .
Exanpl es of "N-(Cl_6al kyl ) -g\- (phenyl ) car banoyl "
i ncl ude N-nethyl-N phenyl car banoyl , L
morphdlirylithpmoligehidinyl et hemepiperaridyl, further such as pyrrolidinyl,

cran i Ey el RSP ARE HAGRA  See=

N, I\#Eszmﬁem ‘a1-ha mapémbdledBittitted Netegddyylicrind aystanh” iavhhde
N- propyl - N- (2- et hyl butyl ) car banoyl . Exanpl es of
azetidinyl] pgadlidjnyil rpiperidinyl; pippisgiaylrhemgpiperagnybangdynemphelinyl.
propyl t hi L E.hi = L i ..
T
unders€dddttadt Mhis efition AR ludendll aubatitient beinkichbseh,fran ofle of thd specified
ring atoms are chosen from nitrogen, sulph?r or
groupso;rﬁgéwbs@@ﬁﬁb@gg ghosep dioat e gnmots Of (hfesPEFFS BTAupS. An
f . . . : fec ¥ azol yl,
s Sl S LB Brehyonb L5502
t et Pasfatad valusgraf®y) R% Y r Xrmd R yte, asfgliars. Spth values may be used

pyridazinyl, 25 triazinyl, benzfurapyl. benzt.hieno,.
where ppprgpyjate Wy ny o &fz‘%%%t%/o“&é‘ﬁaz‘ﬁlﬁ 8y Bﬁl@%{ﬁhh’&&ﬁszeﬁ}i%‘gﬂﬁf?}PPef"m or
hereinhfigazol yl, benzi soxazol yl, benzi sot hi azol yl,

enztriazolyl, quinolinyl, isoquinolinyl and

napin b dsgeeiylf theGuaseahinyention there éy waviged p sompperd efformula (1)

fromimdazolyl,.pyrazolyl. thiazol S ;
o depiedloe Vg B dpeypdit 68thed iy P R Sy
indepedfientBy s3teBtetEroRehidlel bHvay g Hetuhcdryly whoriraptvngart, he®rearyl are
3 atons selected 30 fromO, S and NR8" |nclud§ 4
optiongble substjiutedayet, i2Zryubstieninarspafstly ssisctedi fFamm fglo; cyano, -OR’,
otetr r.Qf: et r ahydr ot hi ophenyl ,
-SR ’tcgté?lgﬂg%flg{)@?%ﬁﬁefh}%i peri di nyl, piperazinyl,
nor (theahdthat aspdoo obfhicpirvantdbm R ishedzyl eptiphgbrabitityted by 1, 2, or 3,

s S BB R sy
j il ' [ ; 11443
methy@%%%%%!l%gﬁ%gpyr?g?cg%?lligﬁ%%?phorm I peridinyl and
hordpiagenter iaspact Rt ismuorentlustnbhnzyd sysras@r-ileralenzyl,
monogiiprgRea eh akamreigpt e B S efPard

fluoroBRIbRIb ki dsi306h1686S1-Bibrob &yl teflucdsdnzell stgh as 2, 3, 4-

pyrrolidinyl, piperidinyl, piperazinyl,
trifluohatrenpylper azi nyl and norpholinyl. 5 Were opti onal

bsti t uent h " 3" Lt
R R i s e e e e
indep&idRaly $lRRddSfr&aihygroxhoasinof € ofalkorg, Of salldyiansipe,ali(Ggalkyl)amino,

N-CimRaDar- (e )geuna. et gl oamy), MAR BGotaoDsAVEROYo-(Cr
o RSPy EoRREH LUSIL® oJORERAGRT IR, S0RRS SONKTS
and -NBF$OWS. Such val ues may be used

In another aspect R* is C;salkyl substituted by 1 or 2 hydroxy groups,
conveniently 1 hydroxy group.

In a further aspect R is 2-hydroxy-1-methylethyl, 1-(hydroxymethyl)propyl, 2-
hydroxy-1-(hydroxymethyl)ethyl, or 2-hydroxy-1,1-dimethylethyl, especially 2-hydroxy-1-
methylethyl
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10 where appropriate with any of the definitions,
clains or enbodi nents defi ned herei nbefore or

whegogionaiiz er. I n one aspect of the present i nvRCI/GBRO03/003175
there is provided a conpound of fornula (1) as
depi ct ed above wherein Rl igs Cl-8al kyl optionally
substituted by 1, 2 or 3,substituents independently
sel bomed@spacd WP?WYGIHEOHB% srfpidregennet eroaryl , wherein

phe |._an e. t
D BB Ao Rl By
pheny1halo cyano, -OR4, -SR10, Ci-6al kyl and
trifluorometh

I t _of .t t R1
< beaneymbespl AR GeguBes hraag RS et ' o
as fh e a%,ﬁ% B?fHeﬁH\?e'i‘lh%n Rﬁ@sem&sﬂg%ﬁtty o 1@@5@&1y1 rom

fl uoro, br onp,

t ri o ateraspet bi]the idvention lRé? lszhs’qh@gcn [@1 4&1§ymnyl 20 In
ﬁ{fg} ?é )()ft e 1R1qj?618ﬂ giflaglgar;)%ﬂ? &jﬂcﬁx% uﬁltro ﬁydroxy, thio, C;.

5a1kyltﬁlog%t%9ﬂ§ Badstitutét by Ver 2 bgivErlensuslRcted from halo -OR17 -NR"R'S),
| uor obenzyl ,” fluorochl orobenzyl such

Csalk3d @pnomadlygubuumed ez ¢lor 3tsﬁbﬁtlﬂl?§FSdB@ﬁP§9‘ﬂen§10(éﬁleﬁf§d fromghalo, -
I S 1b1e o R2
OR, 'ﬁg '@éﬁ% 'E‘@Qﬁgf UW&@Ra -@ %ﬁ £ t uent s 25
-NR:SOIR pleEdent I 3(/: sgl IeEt Ied from hydonyé, I am no
Cl. 6al koxy, Cl.6a am no, 1. Ga
N- ( mar@éhq%wgccmlﬁ hé@rygﬁnahﬂ?ocyaﬂpcﬂtfeg\ﬁ&%? ﬂB%n%y‘lalkyl or Ci4
ko gy TSl FPL BRI e i i et Bomy
OR*, -NRERORIONRERY) RIIZDOR CRRRERR’, SR, NEBSRPRSO,NR Bhatdher
as ctR2| sub3|t d b 2.h
RGBS el e At o wnp plichely sEhpS pR 1R oDyt
seloct R b6 O TR DN, - pe vl et
hy dloangother(dsyebt é{xlyﬂmdﬂmgbr) daloydr Crarlkyl (npdioasdiy supstitgted by 1, 2
- di.met hyl et h es hydr ox 1 n et 7
or3 S%"‘?%ﬁy h%ﬁ%%i‘g%%%&@}?lfgk gRl n6 o%@ﬁ\!}?pect )
NRECORE, —SRV’GEH(DH{“’ RSOLNRIRagER*SOIR*pne aspect of the

invention R4 is hydrogen, Cl_4al kyl for exanple
netﬁyhnotbfrrasp‘P?éﬁQIShYﬁWg@he aspect of the invention R5

o WA P O s,

monocyclic or bicyclic heteroaryl whereln a heteronng may be partially or fully saturated and

one or more ring carbon atoms may form a carbonyl group, and 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,RY. _SO,NR’R®, -NR®SO,R’, C;.galkyl or trifluoromethyl;

or R* is a group selected from Cj.scarbocyclyl, Cisalkyl, C,.¢alkenyl and C,.¢alkynyl whereby
the group is optionally substituted by 1, 2 or 3 substituents independently selected from halo,
_OR*, -NR°RS, -CONR’R’, -COR’,-COOR’, -NR®COR’, -SR'’, -SO,R", -SO,NR’R’,
-NR®SO,R’, phenyl or heteroaryl; and 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’R’,
_NR3SO,R’, Cy.¢alkyl or trifluoromethyl;
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In one aspect of the invention RLO is hydrogen,
Cl. 4al kyl or phenyl. In one aspect of the invention X
w0 g00hpduayyen, hal o, cyano, nitro, hydroxy, thiPCT/GB2003/003175
6al kylthio (optionally substituted by 1 or 2
substituents selected fromijlgal o, -OR17, -NR15R16),
Cl_8al kyl (optionally substituted by 1, 2 or 56
subst i Inpefurther axeqsof theinysption Ra ds wapnyh bﬁﬁeﬁ&rﬂ; -NR’R§ or a group

selecte%ﬁ%@&%@?ﬁ%up@my Ho an%fﬁjé)or 3 substltuents

1ndepe)iddarﬁ1yfbjéﬂerc&;@€£?om ﬂlaloo om‘% amRSR%clt?NRSR% dCOOR’, tNRécOR:i -8R,
1 4 opti ona substitute
‘SOZRora %Dgﬂ?a&% fiﬁ}%@@& r%lé@éﬁa B?FP’[C&?I)ée‘F@c‘Y%elflreé %ﬂn&l or”

hetero&@g %g%@%@%% ed MR é‘ S’S’ é}l&g@s 1n£§§%r@e?ﬂy selected

from hato eym@ aitioy F@RT, nNRfRﬁt—C@MSRf/ EOOR |, t- 1SR> gso R

d f h -NR15R16 |
-SOz é&%@bé@té %@%3%1 o or Cl 4 al kyl Joim
( optm Qakhet aSpRERK tth ¥1byhe11 1,4-m8th ﬁm%db%lzl tiuent s

i ndependent |y selected from hal o, -
dimethyGaNiRERby], o1G9BRZelyl. NRSCOR9, - SR10, - SO2R10, - SO2NR5R6

one Ta&gumter B iseRlt bR O B v "

dimetiyNBHi&RS-olylphenyl , napthyl, nonocyclic or bicyclic

het er oaryl vvherel n.a hestgrorl ng ma,:(?/ be partlal ly or

fuI Ly adwithar aseast Bnis -NBHR sichyps aetiding, RapbdRylapipguzingl or
morp {1@ a carbonyl group, and wherein each phenyl or

hﬁe foaryl group is optionally substituted by 1, 2 or

3 subpieifértsindlsssiof deppowderis bglfosmhmc(ﬂyed/h%nf rom haI o

i - CORY!
R'is y%}%@é% tnra @jostltutgtgxi 56 or_ R‘[ﬁgggts in se ected from

| &
mtnle?lTegglt egle; %JH%@E Ocyg?ﬂydl he%ég um% o?tlgﬁdm/%ubstltute? by 1,2

or 3 substituerts 61a1dpyn@dnﬂmae@bc}' fromHelgcya, I—@Ro,pfSRo nalilsglkyl and
q subs tut ed by 1, 2 or 3 substituents independently
trifliofQIpettYlaq from hal o, - OR4, - NRSR6, - CONRSRS,

R%is Cﬁggﬁ 1 subsiiigfod byNROEHPsubstirddls imdepetidéitly sm%ﬁﬁ hy&@xy,

02R9, phenyl or heteroaryl; and wherein each

ammOpﬁem}kom Cheallsylaming, dige oaioDsminn, Ntz salkyD)sVib@henyhaggno, N-

Cunfpono AP DRSS S

carbox: JOX CMB&ng(SERQrSOgQQRJSDzNIS@NE’@RﬂRSSOZR%
R’ -NR8SQ2R9, Cl1. 6al kyl or trifluoronethyl; WO
R’is lywdopgen1 1443 PCT/ GB2003/ 003175 -10 In a furt her aspect

RY, nggzgh%"?wm% RIG QP B2 g5 RieRy] R1NGH RIOAE hdepsRARP ndrogen, C1.
4alkyl or phenyl; and

X is hydrogen, halo, cyano, nitro, hydroxy, thio, C;.salkylthio (optionally substituted by 1 or 2
substituents selected from halo, -OR'7, -NR'’R'®), C; galkyl (optionally substituted by 1, 2 or
3 substituents independently selected from halo, -OR*, -NR°R®, -CONRRS, -COOR’, -
NRECOR?, -SR'?, -SO,R"?, -SO,NR’R® and -NR®SO,R’);

R*is -NR°R® , phenyl, napthyl, monocyclic or bicyclic heteroaryl wherein a heteroring may
be partially or fully saturated and one or more ring carbon atoms may form a carbonyl group,

and wherein each phenyl or heteroaryl group is optionally substituted by 1, 2 or 3 substituents
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sel ected from Cl_8al kyl whereby the group is
optionally substituted by 1, 2 or 3 substituents
w0 nabependent |y sel ected from hal o, -OR4, - NRSRBCT/GB2003/003175
- CONR5R6, - COOR7, -NR8COR9, -SR10, -SO02R10,
- SO2NR5R6, - NR8SQ2R9, phenygh- or heteroaryl; and

_ wher ei n each phenyl or 5 heterqar group i
indepeng@antiyreglected Sisye halpueyero, wjirg, -OR oﬂ\ﬁ% u@s(fNRﬁ?émCsORl -COOR’, -

T O e

or R*is W%tmnﬂm&ﬂﬁted G 162k $ lsulpstitients’ indepardenttyydelectad from

halo, DR N R rCATB R -COF. C%@ﬁetmme(ﬁpdaﬂ SOgR'", -SONR'E’,
NRgsbsﬁx %ﬁglgﬁloih {(ﬁ&{laar{d Vi o Qéﬂﬁ‘{eﬁgﬁr He%er@ﬁ&f‘é%up is optionally

substltdtedﬂntyhy |2|om3d;absﬂtyd:nts Mdermnﬂwtlyfsekecadpfmm hﬂ'o ¢y@ne,NRERGOR", -

S s,azetl g Py Byl 1’@'

NRRGor ONE Ryt OR HOSRS FoR EPRY SR SRR
8 i) oI Sioet Rl is Cl 8a| kyl optl onal |y

NR S gﬁl{%ﬁt é’do by 1, 2 eo}t}@s substituents independently

sel eﬂato&tbrﬂ)mfmedﬂcplassmf eompbiglyib oﬁfonmstae(rlbarﬂlynem wher ei n

e GRS R EFTGRAN 125 SRURIES P URFEL Mot

from ff88) @hlor&omo IRéBox i n a1kl tr@Mebrodnbihkl; U 0 r onet hyl; R2
is Cl 8a|ky| substituted by 1, 2 or 3 substituents

? is Ginelkybsvbetituted byel @rc%bﬁdifﬁ}bﬁphl?% oxy, 20 anino,
6al koxy, Cl_6al kyl am no, di (Cl. 6al kyl)am no,
hl%-é‘ioéie Bal kyl ) - N- (phenyl ) ami no, N- CLl. 6al kyl car banoyl ,
X is h)f¥ogér(; @dd 6al kyl ) car banmoyl ,

1sn@ﬁéu 6al kyI) N- phenyl Ecarga %dlmdcarﬁ;g %OINN_
amet Sl u@f@@%ﬁ%&gaﬁ% B i)

p1pendtmy|]mrgmrph611n_yl 25 4al kyl or phenyl; and X i s hydrogen,

hal ni X No,, C1.6al kyl thi o
(o piin REPREIat b i bt ihay fuostituini Y tiBiee fuoro, 2.3
d1ﬂuo§>e$re§3 adrificerd hal o, -OR17, -NR15R1), Cl_B8al kyl
(optionally substituted by 1, 2 or 3 substituents

?is Z-hytbpsyrdlamthyleﬁvﬂ ected from hal o, -OR4, - NRSR,
R5R6, - COOR7, NRBCOR9, -SR10, -S02R10, - SO2NR5R6
s eRlesogRg) 30 R is -NRSR6 , phenyl, napthyl,
X1sh§m’6g§ﬁ/cl ic or bicyclic heteroaryl wherein a heteroring
be partially or fully saturated and one_or, nore

*is Wé@nﬁhpmhdﬁ%%mﬁﬁl}mh@f VA -Simpaiiayigmingy piggridinyl, methyl, 1-
methylimldazolyl and 1,2-dimethylimidazolyl.

Convenient compounds of the invention include each exemplified compound,
each selected independently and pharmaceutically acceptable salts, in vivo hydrolysable
esters thereof.

Particular compounds of the invention include:
N-(2-[(3-Chloro-2-fluorobenzyl)thio]-6- {[(1R)-2-hydroxy-1-methylethyl]amino}-pyrimidin-
4-yl)methanesulfonamide
N-[2-[(3-Chloro-2-fluorobenzyl)thio]-6-[ (2-hydroxy-1-methylethyl)amino]-4-pyrimidinyl]-4-

morpholinesulfonamide
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and wherein each phenyl or heteroaryl group is
optionally substituted by 1, 2 or 3 substituents WO
wQoo0miNn43 PCT/ GB2003/ 003175 -11 i ndependened/GB2003/003175
sel ected fromhal o, cyano, nitro, -OR4, -NR5R6,
- CONR5R6, - COR7' - COOR7, - _1I‘gE28C(P9 - SR10, -SO02R10,
- SO2NR5R6, - NR SO2R9, Cl1. 6al or trifluoronethyl;
N-[2-[63- @110I052{51108mhi%1}/}{1)mﬁ§h¥1]ih@ﬂ16yf/ %hm@pkyﬂt@@thﬂythyl)mzlr&ﬂ 43

df hal
e L SRR A SRASEI i, Tom Pl o
N-(2- [(§92Rﬂﬁorob&€i§/l\)ﬂﬁﬂﬁ6 {[(BR)-DIRG & RI -mpthgTeyhyl amino } pyrimidin-4-

heteroarY d wherein each phenyl or heteroaryl
YDpipgridingr sy QW@ﬁal ly substituted by 1, 2 or 3

R N e

yDpyrrdliida(eORSulforfaRii@e - SC2R10, - SO2NRS5R6, - NR8SO2R9,

N1 sdfptamerabie ¢ SR R diodier h%arle‘?@%fa%&ﬁq e BRr

y])azeﬁgﬁllgqnﬁhfo}ﬁaﬁﬁfpt ituted by 1, 2 or 3, such as 2,
substituents i ndependently selected fromfl uoro,

N-{6- {61 B > Hydraxiye] -methytetixyt|anrine 4 [ (2ahd-ti fludrbbrmzphibid]yiyringdin-4-
| supstituted by 1 or 2 hydro roups; R3

yl}moﬂ@iﬂ%a 'j@é u‘fs Ihygrogeny and 15 R'y |s)(?lnetghylUIO

N-(2-[phemyikuorbbemAyiyHib|ne- 3RIR)-Elh,ydﬂoxgl iRy Terhl e Py Minidin-4-

i soxazol yl or N, I met hyl'ami no. Alternatively R' is
yDmorpkrErg4sutfhnamsidazet i di nyI pyrol i di nyI p| per azi nyl ,

0 RS ORI T 0D 1058 B By, i

4y1)a23tiﬂ1na;|1-fs{11lﬂ@ram1d>ds 2,3, 4- tr| fI uoro 20 R2 i's
roxy-1-nme en X i s _hydroge

N-{6- Q(P )22 glygfq)@rh%}h%/hy%mé]apapﬁ}y;’ls h%l ar Qﬁmppwyl)thlo]—pynmldmA-

1} az gl T8 @o pi peridinyl, methyl, 1-
yljaz lﬁlrgﬁmﬁﬁ‘l azo and 1, 2-di net hyl i m dazol yl. 25

N-(2- Kﬁfﬁ‘iﬂmoe?‘rﬂuombmbﬂsﬂe@ {E(hB)-2 fhydruxiydrmicthylethgd] agsnd} -pyrimidin-

h selected ind dent | d
430 bR Sl opt abi 0 salto i viveo oY A
N-[2- qﬂ%ﬁdeH’lbi@@-ﬁu%ro;ﬁ%ﬁﬁﬁﬁetﬁﬁﬁhﬁ)‘]’%-[()?ﬁ(zf-hﬁh'&?}f 1-aiBAsAYSarRino]-4

e inventioninc
pyrimidinyl]-1-methyl-1H-imidazole-4-sulfonamide

=

and pharmaceutically acceptable salts, solvates or in vivo hydrolysable esters thereof. Each of
the above mentioned compound and the pharmaceutically acceptable salt, solvate or in vivo
hydrolysable ester thereof, individually is a preferred aspect of the invention.

Further particular compounds of the invention include:
N-(2-[(2,3-difluorobenzyl)thio]-6-{[(1R)-2-hydroxy-1-methylethylJamino } pyrimidin-4-
yl)methanesulfonamide;

N-(2-[(2,3-difluorobenzyl)thio]-6-{[(LR)-2-hydroxy-1-methylethyl]amino } pyrimidin-4-y1)-1-
methyl-1H-imidazole-4-sulfonamide;

N-(2-(benzylthio)-6- {[(1R)-2-hydroxy-1-methylethyl]amino } pyrimidin-4-yl)-
methanesulfonamide; and

N-(2-(benzylthio)-6-{[(1R)-2-hydroxy-1-methylethyl]amino } pyrimidin-4-

yl)benzenesulfonamide;
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N-(2-[(3-Chl oro-2-fluorobenzyl)thio]-6- {
[(1IR) - 2- hydroxy- | -nethylethyl] am no} -pyrimdin- 30
wa2o4pmaehanesul f onam de PCT/GB2003/003175
N-[2-[ (3-Chl oro-2-fl uorobenzyl)thio]-6-[(2-hydroxy- |
- met hyl et hyl ) am no] - 4- pyri m3di nyl ] - 4-
nmor phol i nesul f onam de WD 2004/ 011443 PCT/ (GB2003/ 003175E
and phangmagqquiically acceptable salts, solvates or in vivo hydrolysable esters thereof. Each of

e T BB i
hydrollykdbité eksaraharedt; mdividuadlyiisie preferred aspect of the invention.

N-(2-[(2,3-0 fl uorgbenzyl)thio] -6- :
[ ( 1APePresgptBysption 3@161}?;9 Pé@%@qs}p%?ﬁeﬁﬁ?f k@rrth?ﬁf&??@ﬂ@n of compounds
of fonﬂﬁl%gl)Ffsrde@ihQ@ abdve whicH QgsHee S
N-(2-T(2,3-Ditluorobenzyl)thio]-6-{[(1R)-2-hydroxy-1-m
et hyl ethyl] am no}pyrimdin-4- yl)pyrrolidine- |
p -slul fonam de N-(2-[(2, 3-Difluorobenzyl)thio]-6-
tI0COBE 1R) - 2=hydroxy-1 -nethyl ethyl] am no}pyri ni di n- 4-
(a) treﬂiiﬂ%z 8bpbiRoflfornsilld {ynam de N- {6- {
[ (1R) - 2- Hydr oxy- 1- net hyl et hyl ] am no}
-2-[(2, BR#R®ri f | uor obenzyl )t hi o] -pyrimidin-4- 10
yl }gorp ol i ne- 4- sul f onam de
N- ( g Di f 1 uorobenzyl ) thio] -6- {
[ (1R) {2- hydr ox§11- nmet hyl et hyl ] am no} pyri m di n-4-
yI|_P i sul f onani de ‘
N @2-[ (3- Chloro- 2-fl uor obenzyl )t hi o] -6- {
[@R) - 2- hydroxy-1-net hyl et hyl ] am no} -pyrimdin- 4-yl)
aZetidine- | -sulfonamde 15 N {6- { [(1R)-2- Hydroxy-
| -methylethyl] amno | -2-
whereq[ilgélt, ,%éﬁlﬁtg &{I3 }calreiJ ags {g%gg?é%: t)gtgﬂllﬂg]( 1 )pa);;lrdI }Enisdlllyr(llro4 gen X&lfith} sulfonyl chlorides

x - r = l)thio]-6- {

® S%?@ﬂ%@ﬁy r%ggﬁ%c{n%#gy etgﬂl)z)?/] amno } -pyrimdin-

and optiophlly feteadion@), kiy), €ii), (e atey) imreaty Nede@: [

. E? 3-Chl oro-2-fl uor ophenyl ) methyl Jthio]-6-[(R)-(2-hydro

i) rem ng‘ng ANy RIHSAUEE BIAYSNi noj - 4- 20

ii) corRERInE tHE Bdthpoud B8 Edhthdal ¢ iskeb @%%&'cém?&ﬁﬁ@éﬁﬁhﬂ&la%ﬂp
pharmaceutically acceptable salts, solvates or in vivo

iif) fotmidg elsglsabl e esters thereof. Each of the above

) f nent i oned conmpound and the pharnaceutically acceptable

iv) forming aPEIWE e or in vivo hydrolysabl e ester thereof,

v) forifteli afi MU Hydisiy@bRrsfeer red aspect of the invention.

Further particul ar conmpounds_of the invention include:
5 Reaction of compounds of formula (2) wherein R, R™ and R” are as defined in

2
formufly {115 raléé %(y]?}lggggk%hg‘ilﬁggﬂi}%ﬁ d?ﬂbﬁbés%ﬁ‘éégﬁi i BYSEASY stk ilthe
presence of a suitable base and solvent. Examples of suitable bases include trialkylamines,

such as triethylamine or N,N-diisopropylethylamine or pyridine (optionally in the presence of
a catalyst such as 4-dimethylaminopyridine). Suitable solvents include dichloromethane,
pyridine, N, N-dimethylamides, 1-methyl-2-pyrolidone, and ethers such as tetrahydrofuran,
1,4-dioxane, glyme and diglyme. Preferably N,N-dimethylformamide is used. The
temperature of the reaction can be performed between —10°C and 100°C. Preferably N,N-
diisopropylethylamine in dichloromethane or pyridine with 4-dimethylaminopyridine both at

ambient temperature are used.



yl ) met hanesul f onam de;
N-(2-[(2, 3-di fl uorobenzyl )t hio]-6-

W@ (2R 123 hydr oxy- 1- net hyl et hyl ] am no PCT/GB2003/003175
}pyrimdin-4-yl)-1- methyl-1H i m dazol e- 4- sul f onami de;
N- (2- (benzyl t hi 0) - 6- -14-

50 Gonmanmbl o 0 venen (B s gRpoy st i forml

(1), ca.é, F)§ %Hgggﬁl FO %olun toF W@%@} @%&Q}?%ﬁ 'X"h‘é'a@ dffined in

formulB €Ty @2{9 D031 B9 treathng lethﬂiilaleﬁplﬁﬁu amitel NR’RC ae féfatet én
salts, solvates or .in_vivo ol ysabl e esters
formulpKb) indhe presaage of 2 suitpblonse én‘i;@%’(‘?n&n ed conpound and the
pharmaceutical ly acceptable salt, solvate or in. vivo
hydr ol ysabl e ester thereof, |nd|V|duaIIy is a
pré* r aspect of the invention. The pr esent
i nven |oE$nurtE§ provi des processes for the
Bj@ mh onpounds 5 of formula (1) as defined
5 a i ch conprlse Process 1 (a) treating a
ound of formula (2): NR2ZR3 X N HN N S~ RL 10
( wherein Rl, R2 and R3 are as defined in formula

(1) E%Bﬁlf?&s o$ smtaaleqm@éb efube GidltAMiInes Rhe asiﬁSthylamme or N,N-
(R'SQ2Cl) where R' is as defined in for

diisopxepyledrydamipe.t ﬁ@m@é@ sadvents nclude p1y- d(mﬁthylam@e@) 1( n&ﬁths(l\;ly
yrohéion)ea%}élnf%féerq‘ Euch a%?ee&%l &I%E%\ég,ﬁgzg-%@kaﬁé % ﬁ %lrﬂgd EWST he

10 tempefawﬂa bﬁt’he&@dm@ﬂ 8sh bé pérﬁirme:kl&e(\ﬂe)en OP(D and 180°0L Ryefarabiyt A, N-
iv) formng. a_ prodru formn in vivo

diisoprppylciyjanipe & bapethyl- z@yrﬂéglap%ﬁ %ws@mds of
Comp %ﬁ%}f‘i’ox{r@ (gﬂ W}Sgeff% ﬁ:]anéleg 2R dBAn& 18 88 ?1)%@ I 1@ halogen

rogen wth sul fonyl chlorid
may b¢ Repadlby treatinpe ccmpoumbbfcfutmulm (i)hﬁlerepn Rsmnc¥ apd a&adeﬂned in

formufardﬁ %Edeflls? 6& V&l@{] lgé’nea%%g agen:%1 rrl?ch as p%]:)sp%lé)rc}uasl %X?’Chtk) Rde The
15 reaction may be carried out in the presence of an N,N-dialkylaniline, such as N,N-
dimethylaniline at reflux.
Compounds of formula (3) wherein Rland X are as defined in formula (1) and L is

OH;

~ 0
\NJ\SH

20 (4)
may be prepared from compounds of formula (4) wherein X is as defined in formula (1) 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
25 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 N,N-

dimethylamides, 1-methyl-2-pyrolidinone, ethers such as tetrahydrofuran, 1,4-dioxane, glyme
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such as triethylam ne or N, N-diisopropyl ethylam ne or
pyridine (optionally in the presence of a catalyst
WG owh/0a43t- di met hyl am nopyri di ne). Suitabl e soP@EGB2003/003175
i ncl ude di chl oronet hane, 25 pyri di ne,
NN- di met hyl am des, 1-net hyhs2-pyrolidone, and ethers
such as tetrahydrofuran 1, 4-di oxane, glyne and )
and digljmk pndalcelras sméamsynamanoh iefhanehand serirlpieael. Ryelgrably potpssium
the rea Sf d between
hydmx“%(r)'r%%é&l Cf{J @é[fog?%tp’élF IRPH@QH?I?%‘%%{ 6%%/ et hyl ani ne
in %ﬁ?b%&@f@@rﬂﬂa (0:9) vﬂ)b?dzlﬁi RAgn X tale as defined in formula (1) and L is
4- di hyl am nopyri dine both at anbient tenperature
halogear e used. WD 2004/ 011443 PCT/ GB2003/ 003175 -14
gon'pounds of formula (2) wherein Rl, R2 and R3 and X
re as defined in formula (1), can be prepared from
X ounds of fornmula (3) wherein RL and X are as
de ned in formula (1) and L is halogen by treatnment
,u{Reophl lic am nes NR2R3 as defined in fornula
L (\11) i the presence of a suitable base and solvent. L
) XNR 5 HNNS (3) Exanples of suitable bases
include trial kyl am nes, such as triethylamne or N, N
may aldb b8 pRpaRY fRinh ybrapduids oSﬂintnabal (6) whéreanX sind Réarade defined in
N, N- di net hyl am des, 1-nethyl-2- pérolldone H & s,E
formu@déhamlsL t%ﬂ%ﬁ’?é’b’éﬁ%ﬁlﬁﬁ Wltil cpnefniRlef@mrppryg hyfgpxide solution in
the prefeftell R syie SV RELANM Gyhs BORAL AR FBFolRene,
acetonﬂhﬂéﬂﬂreﬂwyé atchyds m‘trahydnoﬁlran riet-Hipkai®, glyms andi diglymealhe

120C i.s used. Conpounds of .fornul o
tempentigp of the TEREHOR AP PRPT GG Bt 4G bgd 148 %§6§8§%1Y&§t°nltﬂle
0 pared by treating a conpound of formula (3)
at 60 @?Sweelgn Rland X are as defined in formula (1) and

| s @ebmpduhdsaoﬁbrmg]@r\ié) whgelag?g and Xipee agi@eﬁm@gpmys(l) and L is

i SEAEL At Pk BRI SO0 o
formu® ('T?EM HOH eaétldhﬁfflkw%hal@ﬁﬁﬁn@ sigen0buchaks phbsphoRus

wherein Rl and X are as defined in fornula (1) alnd L
oxychjagideOfffhe gggction may be carried out in the presence of N,N-diméthylaniline at

reflux.
Compounds of formula (5) wherein R'and X are as defined in formula (1) and L is

OH;

~ "N

|
X
N )\ SH

©)

may be prepared from compounds of formula (6) wherein X are as defined in formula (1) and
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 N,N-

dimethylamides, 1-methyl-2-pyrolidone, ethers such as tetrahydrofuran, 1,4-dioxane, glyme
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XN H2N N SH 20 (4) may be prepared from conmpounds of
formula (4) wherein X is as defined in fornmula (1) by
wo e@eviam wi t h al kyl hal i des (RLA) where Rl i s BGI/GB2003/003175
defined in fornula (1) and A is halogen in the
presence of a suitable basgsand solvent. Exanples of
sui tabl e bases include the al kali netal hydroxides
and dlgﬂjdﬁél aidbaltoholNaich@s mednkl, ethanotend rere-huisnolaPesfemblypogassium

hydroxgie iesd) Nepmelilaimaridog! auog empaany S wat o

K-t dnﬁﬁéﬂéﬁﬂ lable, are well
di rrg{nmmﬁg}f ({42%13(2@8{?;6;&?%13? none, %l Egé}is such
knownas thediteratuyel owthay hm easily prefiered asing @DWCWWM/ 011443
PCT/ GB2003/ 003175 -15 and di gl yne and al cohol s such
as nethanol, ethanol and tert-butanol. Preferably
ProcesP®t assi um hydr oxi de in NN-di et hyl f or mani de at
~~ anbient tenperature is used. Conpounds of fornula (3)
(b) treatingragiompRuad af forawle @ defined in fornula (1) and L is
halogepn; L X NRL 5L NS (5 nay also be prepared
from conmpounds of fornula (5) wherein X and Rl are as
deXin n formula (1) and L is hal ogen by reaction
gMth coﬁznt rat ed anmoni um hydroxi de solution in the
| re f aRluitable solvent. Suitable solvents
RX_ T IudE| N- Fet hyl - 2- pyrol i done, 10 acetonitrile and
oat hers such as tetrahydrofuran, 1, 4-dioxane, glyne and
diglyme. The tenperature of the reaction can be
perfornmed between O0C and 1BDC. Preferably acetonitrile
at 60C is used. Conpounds of forrmula (5) wherein Rland
X are as defined in fornmula (1) and L is hal ogen may

whereRd®R 'PRERAT Bthré hOdBRANOfoREa1aq] ), Lok ambatogeh hindviids e1t]ner hydrogen or
Rland X are as defjined in 15 formuhba,(1 g 0?

a protasying greup MGt wdwphllwmwrpﬁher@p%\bl&lﬁ %%fﬁ ingd in formula (1) in

the pregglfc%i%g 3{)%&& 9XY ShlBle bgge\flrﬁl‘ghfeﬁ?m ion may be carried

resence met hyl ani | i ne at
and optionally thereafter (1), (i), (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

v) forming an in vivo hydrolysable ester.

Examples of suitable bases include trialkylamines, such as triethylamine or N, N-
diisopropylethylamine. Suitable solvents include N, N-dimethylamides, 1-methyl-2-
pyrolidone, and ethers such as tetrahydrofuran, 1,4-dioxane, glyme and diglyme. The
temperature of the reaction can be performed between 0°C and 15 0°C. Preferably 1-methyl-2-
pyrolidinone at 80°C is used.

Compounds of formula (7) wherein R!, R* and X are as defined in formula (1) and

L is halogen and Y is a protecting group or hydrogen;
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reflux. Conmpounds of formula (5) wherein Rland X are
as defined in formula (1) and Lis O L XN 20 L N
WEk0406H43ry be prepared from conpounds of forral/aBi@p/003175
wherein X are as defined in formula (1) and L is OH
by reaction with al kyl hal i_gres (RLA) where Rl is as
defined in formula (1) and Ais halogen in the
resence of a suitable base and sol vent. 25 Exanpl es
f suitable bases include the alkali netal hydroxides
~sufh as Li, Na, or K, or nmetal carbonates such as Li,
.\hb| K 0p4Cs, or nmetal acetates such as Li, Na, K or
L , sf/ het al al koxi des such as Li, Na, K
tert-butoxide. Suitable solvents include N N
(5) dinethyl am des, 1-nethyl-2-pyrolidone, ethers such as

t et rahydr of uran 4- di oxang, al V. 004/ .
may baser-aaygos soprads e EREiATG RIS R & 2 etk p formule
(1) anddS isEANGRR by rehdRdAGitARoh@hidedui allfainidddroffemalia R*SO,NH,
potassi um hydroxide in N, N-di nethyl forman de at

where Bilsi agmi[eﬁngh@eﬁ.oa@gﬂpél) ig th@ggsen@%@%%ledqaw gqlqﬁﬂl\éﬁ'élt.( 4)

e Shu R SR IR B e g o
SuitabléSbRents iutiidd FAhdintpigsamidedr anethgl-2-pfilidinomat éthags such as
RN P T ST I
perfongl?c{ PathRed 39 atd iG00@. PAGIEY sBERmMYhyEBideiih Nav-diMsth PR amide at
ambient temperature is employed.

Compounds of formula (5) can be prepared as described in process (1).

Compounds of formula R*SO,NH, where R* is NRR® may be prepared from
sulfamide in the presence of a suitable solvent. Suitable solvents include N,N-
dimethylamides, 1-methyl-2-pyrolidinone, dichloromethane, chloroform, ethers such as
tetrahydrofuran, 1,4-dioxane, glyme and diglyme and alcohols such as methanol, ethanol and

tert-butanol. Preferably 1,4-dioxane is used at 110°C.

Process 3
(c) treating a compound of formula (8):
NR2R3

foN
|

R1
A e

wherein R!, R?, R®, R* and X are as defined in formula (1) and L is halogen, with

sulfonamides of formula R*SO,NH; where R* is as defined in formula (1) except NR°R® in

()

the presence of a suitable base and solvent.
and optionally thereafter (i), (ii), (iii), (iv) or (v) in any order:

i) removing any protecting groups;
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a protecting group with nucleophilic am nes of the
type NR2ZR3 as defined in fornmula (1) in the presence
worotabsamre of a suitabl e base and sol vent. aneCT/GB2003/003175
optionally thereafter (i), (ii), (iii), (iv) or (v) in
any order: 15 i) renovingjgny protecting groups; ii)
converting the conpound of formula (1) into a further
if) comzcrtrpg threctopipoluod o fample)(1) initd 3 fitrgrerrorgpernslafiformpla (1)
P mng. a prodrug v) forming an in vivo hydrol ysabl e
iif) Orglé?%?s 20 Exanpl es of suitabl e bases include
iv) forkfingh § i nes, such as triethylamne or N N
di i sopro et hyl ami ne. Suitable solvents include
V) forrmnglaauzmtvnﬂyd rAlyseBle ester net hyl - 2- pyrol i done, and
et hers such as tetrahydrofuran, 1,4-dioxane, glynme and
di glyne. The tenperature of the reacti on can be
per fo&ﬁipd:bs e suiebite BSesincluds Q. allEédietﬁe(ah]h))l'dyidﬂzs stehhy Na2r K, or
yrolidinone_at 80C s used.

nd f f
metal @H;zyx%:ﬂ@h S Ri, Naror Kpert-RutgridegQr IH%tPnF‘?‘?é qséwgls%hg%ﬁa %1)08

L
s et ORI RN A B0

tetrahytdrofufin, RY-dipSinepplyniseng dighpme dPfafanably sodivoridsiridé in N, V-
. fi mul a.cf_S% vvher |n X nd R1 a][D s defined in formul a
dlmeﬂtygorlaﬁlan témé?l e&a’gﬁlﬁﬁlﬁ‘g% Y&h with sul f onani des

or ?@Hnﬁ nde 8t REmbRI(BRerBin IBORAHE W arctusefinéd iaFormula (1)

deflne in formula (1 in the presence of a suitable
and L rddsdogentl sol vent. Exanpl es of suitabl e bases include
tthe al kali netal hydrides such as Na or K Suitable
gblvents i ncl ude N, N-di net hyl am des,
X t hyl - 2- pyrol i di none, ethers such as
tetjfahydrofuran, 1, 4-dioxane, glyne and diglyne. The
tepperatRfe of the reaction may be perfornmed between
L™ &€ amd 100C. Preferably sodi um hydride in
5 NN- di net hyl f ormami de at 10 anbient tenperature is
) enpl oyed. Conpounds of formula (5) can be prepared as
may bé @P&patddeforh RoRipeGRED  (dhnula (5) wherein X and R! are as defined in formula

(1) and L is a halogen by reaction with nucleophilic amines NR’R? as defined in formula (1)
in the presence a suitable base and solvent. Examples of suitable bases include
trialkylamines, such as triethylamine or N,N-diisopropylethylamine. Suitable solvents include
N,N-dimethylamides, 1-methyl-2-pyrolidone, and ethers such as tetrahydrofuran, 1,4-dioxane,
glyme and diglyme. The temperature of the reaction can be performed between 0°C and
150°C. Preferably N,N-diisopropylethylamine in N-methylpyrolidinone is used at room
temperature.

Compounds of formula (5) can be prepared as described in process (1).

Compounds of formula R*SO,NH, where R” is as defined in formula (1), except
NR’R, are either commercially available or well known in the literature or may be prepared
from the corresponding commercially available or well known in the literature sulfonyl
chlorides R*SO,CL.
It will be appreciated by those skilled in the art that in the processes of the present invention
certain functional groups such as hydroxyl or amino groups in the starting reagents or

intermediate compounds may need to be protected by protecting groups. Thus, the
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Compounds of fornula R* SO2NH2 where R' is NRSR6 nay

be prepared from sulfamde in the presence of a
w@iotabl4e3 sol vent. Suitabl e sol vents include N@F/GB2003/003175

di met hyl am des, 1-nethyl-2-pyrolidinone,

di chl or onet hane, chI or of or11p- et hers such as 15

tetrahﬁdrofuran 4- di oxane, me and di gl yne and
Prepar@tllmmfd & carnpoungs offormulad(l) mey iEobYe, alrfd appEPriae Fagh e

o 6% bl B} S e%an%ﬁae&%%a&wné@m
groups¥S fidy ddpribetti@rRiotecile GRAups B3 OrfinicChentsay’ ee(a&ddiyf Ji lWédT

in formula (1) and L is halogen, with sulfaonan 8
McOngigBignuan RressRYR anh Sratertivg Grongs grOrasels HRihcsis m%r@e ition, T.

W. Gr e]n)efigc?pM W%lg%&ﬁl%rstc{%ﬁc@ ]]%ge{]ce of a suitable

ase and’ sol vent optl1 ona hereafter (i), (ii),
(i i iQompouvidls of fofnr)lac (2)A(3Y, (é)ﬂiﬁ*(ﬁ), (6), (7)o amd/(8 greaaither
protectin group WD 2004/ 011443 PCT/ GB2003/ 0031
COmmeffElﬂMaY &F% Veikaayen wdhp Bisraiuisor Mg %Slfylﬁrepﬁ‘{?gu%lng

kn | sconpound of formJIa (1) iii) formng a salt
OWJ §ﬁr¥i§&m ng a prodrug v) formng an in vivo

hy d rmbgtnpdulrld of orsmula (15 nisyaepireparest femianathercdypoesd of formula

1 by e ieRiet” SreffPlE areHmir GRoRE RIS il ebuady

alkylafi®i, %kyl&ﬁ’drp ﬁ%icfaﬁyléiwﬁha@&at{‘ém s&ph@laﬂoﬁ%ffo@ﬂo@yﬁ@éﬂ/ @fratic
|ncueNN-d|mathyIamdes 1-nmeth rol i di none,

halogesatient andseasipling reagtqns a Areseoragtions mP}’JPE(HliS taredd ngysistituents or

to mo%?J rr%ilﬁ%% %Stltﬁé gi 7\ %:b\?é% Qﬁlﬁ%g{bs eﬁt@ n{\!: n%cﬁmds of formula

ormam erature 1s €

0y ma@@éﬂﬂ@diﬂsd [5) 72 fBDé)mﬂpﬂ?e oR)datibg rreductibi,, cliRdnatied, Eydio])ﬁsmbeother
cleava%g reda%agr?setg yileld ];t%re{ryclmpo(unds of formula (1).

Novel intermediate compounds form a further aspect of the invention.

The compounds of formula (1) above may be converted to a pharmaceutically
acceptable salt, solvate or in vivo hydrolysable ester thereof, as discussed above. The salt is
preferably a basic addition salt.

The compounds of formula (1) have activity as pharmaceuticals, in particular as
modulators of chemokine receptor (especially CXCR2) activity, and may be used in the
treatment (therapeutic or prophylactic) of conditions/diseases in human and non-human

animals which are exacerbated or caused by excessive or unregulated production of

chemokines. Examples of such conditions/diseases include (each taken independently):

(1) (the respiratory tract) obstructive airways diseases including chronic
obstructive pulmonary disease (COPD); asthma, such as bronchial, allergic,
intrinsic, extrinsic and dust asthma, particularly chronic or inveterate asthma (e.g.
late asthma and airways hyper-responsiveness); bronchitis; acute, allergic,
atrophic rhinitis and chronic rhinitis including rhinitis caseosa, hypertrophic
rhinitis, rhinitis purulenta, rhinitis sicca and rhinitis medicamentosa; membranous
thinitis including croupous, fibrinous and pseudomembranous rhinitis and

scrofoulous rhinitis; seasonal rhinitis including rhinitis nervosa (hay fever) and
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Lis halogen; L X/ NRL L NS (5 15 may be

prepared from conpounds of fornula (5) wherein X and
worlooane4as defined in formula (1) and L is a PaEi/cBeew3/003175
by reaction with nucl eophilic am nes NR2R3 as defi ned

in f

ormula (1) in the pregsgnce a suitable base and

sol vent. Exanpl es of suitable bases include i
tri atakgmhator rhisifis;sarcoidesist fairaeriy/luag ahdeelajed diseases, fibroid lung

NN- di i.sopropyl.et hyl.am ne. Sujtable solvents include
N,Nfﬁﬁﬁ&99§$§ﬁWﬁ§§?g@3 W 2- pyrol i done, and ethers
such as tetrahydrofuran, 1,4-dioxane, 20 glyne and

di gl .
HaY f(home and ik eomadlar TH RS TPRER RV SHIOYIY

nme. The tenperature of the reaction Can1 Er(tehropath' s
0 1€

N, N-di i sppr I RE: | ] ol '
used M ERBEAR Shep it s, BothACA RGN BES)
can Behchétapdiscase, Sfoglass syriecne andsyass s¢ldpsis;
Compounds of fornula RxSO2NH2 where R' is as defined

in f

ormula (1), except 25 NRSR6, are either

g@%&ﬁ% ggcl)r}/asﬁ}/ﬁb%i@%ll Rriktite b dnt5R AWndiitis hE ottt %zﬁ{aitkftﬁ.

avai

prepared fromthe’ correspondi ng conmercially
deatlitbdesysebertioekin denmatitiss highdri plemust Beraplighs, bnljous

chlorides R'_SQ2C .. I.t will be appreciated by t e
ski | PE@phigns, ﬁ@gza?WlYﬂ%P‘mOﬁathCi{%g@&%@mS% %%C&ﬁgaes’
Pr esgithehiay @0tahOdhs ebGibatiNad, Ui&ts, MBhecit AURE abdI¢inals

hydr
30 i
pr ot
PCT/

oxyl or amno groups in the starting reagents or
crngunetiditiat e conpounds nmay need to be protected by
ecting groups. Thus, the WO 2004/011443

GB2003/ 003175 -19 preparation of the conpounds of

f @) Niglastroihkestimil frav) Coeliacdissabe, PBGULIOR, dosinepitic @gstro-titeritis,
renoval of one or nore protecting graoups. The

pr ot
full

westperiosin Crelas diserse; Wreratve philis BdRiermipsts GRS

Chem%é%?%%ﬁfcggﬁ‘?ééEn%%ﬁ@ﬁ@%ﬁ%@el%%sghﬁg et%ﬁﬁ:‘;l r edgc%me, non-

( 197 Yflanmundory Rizetheat fouéd-réated pHergies @hjcdriave Sffatth egnate from the

2nd

edition,, T, 5 W. Geene & P. G M Wits,

W | egUh fife PEEREISCRIIEHIAY 2888 0unds of fornul ae (2),

(3),

(4) and (5), (6), (7), and (8) are either

commercially available, are well known in the
| | €53 (eemtirad and pexiphéral aexviouy systephNewrodegengrative diseases and

dementia disorders, e.g. Alzheimer’s disease, amyotrophic lateral sclerosis and
other motor neuron diseases, Creutzfeldt-Jacob’s disease and other prion diseases,
HIV encephalopathy (AIDS dementia complex), Huntington’s disease,
frontotemporal dementia, Lewy body dementia and vascular dementia,
polyneuropathies, e.g. Guillain-Barré syndrome, chronic inflammatory
demyelinating polyradiculoneuropathy, multifocal motor neuropathy,
plexopathies; CNS demyelination, e.g. multiple sclerosis, acute
disseminated/haemorrhagic encephalomyelitis, and subacute sclerosing
panencephalitis; neuromuscular disorders, e.g. myasthenia gravis and Lambert-
Eaton syndrome; spinal diorders, e.g. tropical spastic paraparesis, and stiff-man
syndrome: paraneoplastic syndromes, e.g. cerebellar degeneration and

encephalomyelitis; CNS trauma; migraine; and stroke.



known t echni ques. A conpound of formula (1) may be
prepared from anot her conpound of fornmula 10 (1) by

we b@miocah3 nodi fi cati on. Exanpl es of chem cal PCT/GB2003/003175
nodi fications include standard al kylation, arylation,
het eroaryl ation, acylationgpqsul phonyl ati on,
phosphoryl ati on, aromatic I%al ogenati on and coupling
r(éaic(totmalssﬂ'dsenm systzatic diseasehgthomsclerdist Acqudtednew

S T e N,
f or ni} bﬁem(atjfﬂsumslﬁﬁld@g kyridithay + eqrdlaﬂié@é@ﬂl@hrotlc syndrome,

oxi da reduction, eli'mnation, hydrolysis or other
15 ceaminopjiiafeeiis byper {2F gynsremeténspmeiond mﬁc fmdldwpathlc

S furemiehiopPRp e Seentine SO L O

formula (1) above may be converted to a
pharmaceutically acceptable salt, solvate or in vivo

h7air @lllpgaa&t rejection) aguie eadehronis Tallesingsfon cxavenle, trapgelantation of
sal t I d
corpSiifies Rt F 86 H? PGBV, i Gthdes afPROfic graft versus
pharnaﬁauameﬁls in particular as nodul ators of
chenoki ne receptor (especially CXCR2) activity, and

10 may be used in the treatment (therapeutic or
PEHP
P{ERPREGEL bipkally F0 e PN L Oy 2 manorma,
excepmistate cancernnégqlaes sprrotacaiddnmofr metasiagikineggnelanoma
Exanmpl.es of su Qli}econdl tions/dj seases include (each
t ake lpﬁﬁ@ﬁre?ﬂﬂje F’V}’revfgtl?lﬂle{ff WSt espiratory tract)
obstructive airways di seases including chronic

obstructive pul nonary di sease (COPD); asthma, such as
15 bt nBhseaes immhishgingiogenasisrip asspeiated xeith raiseé CXR Y ehamokine

ast h[rab z%ugtlgg{#@adégétgr%%& ,I nveterate ast hma

(e.q. A1 F R yper-respon5|veness);
bronchltls acute, allergic, 30 atrophic rhinitis and
chronic rh|n|t|s including rhinitis caseosa,
h§ie Covetésplibresisi hinitis, rhinitis purulenta, rhinitis
sicca and rhinitis nedicanentosa; menbranous rhinitis
i ncl udi ng croupous, fibrinous and pseudonenbranous

20 r (i 10 Buins wametls & chhindkinglcedsj ni tis; seasonal rhinitis
including rhinitis nervosa (hay fever) and WO
2004/ 011443 PCT/ GB2003/ 003175 -20 vasonotor rhinitis;

P{)Z? R fbﬁh&wef]?irséﬁ%(as .4, W16oradtd of 81kt HenSA®Aidn and

and idiopathic intersti tial pneunoni a;
(2) @mplaataaom BreitermsipbeureBndonastdosagt hriti s,
seronegati ve spondyl oart hr opat hi es

25 (13) Re-perfusion injury in the heart, brain, peripheral limbs and other organs,

inhibition of atherosclerosis.

Thus, the present invention provides a compound of formula (1), or a
pharmaceutically-acceptable salt, solvate or an in vivo hydrolysable ester thereof, as
30 hereinbefore defined for use in therapy.
Preferably the compounds of the invention are used to treat diseases in which the
chemokine receptor belongs to the CXC chemokine receptor subfamily, more preferably the

target chemokine receptor is the CXCR2 receptor.
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5 (i ncluding ankyl osing spondylitis, psoriatic

arthritis and Reiter's disease), Behchet's disease,
wEpmgnenss syndrome and systenmic sclerosis; (3pCT/6BRIVE/003175

psoriasis, atopical dermatitis, contact dermatitis and

other eczmatous dermtidespy.seborrhoetic dermatitis,

Li chen pl anus, Penphigus, bullous 10 Penphi gus

Epi o@rmlafspgdlbgm which can be @aﬂﬁ@Wlthrﬁl@q esnavEgS of the invention are

t hemas S
cancet, Sittet M iR an Bt SIS b EFRNSRECRORL gt tevels,
and 1rﬁ1%}mw@§tdﬁséhws 88¢H éhadstlﬁﬁa’;lﬁﬂérgﬁ&ﬁinhtm} CtDPED: aB@imatoid arthritis,
pTOCtItIS GOSInb&IHC astro enterltls 15
psoriayigsmdamsiary bowebfipcasesy Peiseasthritis PE @feRAOYSIT ol i ¢ s,

i ndef er ﬁ{ Hat Ssg,% c}ftd&esg resdl ﬁ{v%ﬁt‘fcﬁ'? g%'ltﬁﬁ kb V\B?Cimds og formula (1) may

i nfla ease, 1rri
have lli’tilfty a$ dilfthgimimd off tiie dD@GRﬂemce}ftmoﬂudlﬁdom;&ninéd dlreregpmed fo be
whi ch have effects re te fro

th
particyagly apqial inthg ratmentafdise hifitushe 5§ntr(d£l: g Pegiphsrgimervous
systerf] %ﬁ& B!glef @dndﬁﬁfn QHaQTa ¥t r@g a{}leiéﬁ%’cﬁﬂedﬁﬁ@fdgﬁﬁ afli/8F B3 @ ation of

mentia disor ers di sease,
leukoayrgsa(tergapttmlm/1bdteﬁnahncth¢adnmm) and other motor neuron

di sease Cr eut Idt cob di sease and ot n

i s cecBithen e B B R ST ot R DRCuB PP S BTadR (D, ora
phami'd'é@ﬁticﬁﬂif WbeptablcsBRSDIvatd 6:0ALAl Rﬂ?dabﬂ:%@ﬁ? tHleReofL @ Wéreinbefore

body denentia and vascul ar demantl a; 25

deﬁnqﬁ)ﬂ’oynwapmmc%nente g. GQuill a| n Barre syndr one,

mat oy, i
ool g iR bR s PR o ARk Brasidss e g acnpround of
formua @BQﬂ&tﬂHaﬁﬁaceﬁﬁ&l@@W@tamaﬁﬂﬂ Bolvste @r inibd hjbdrelysable ester
sclerosis, acute d| ssen nat ed/ haenor r hagi c
thereqfpesdshrinknforeidefined fos wae aymmedicane ferths rfrﬁgtment of human diseases

or coﬁlﬂ{]&{%qg AR ﬁbéula%%%ﬁh@ 'i%:gbtéaﬁcqﬁ)i is Gerfdficial.

henia gravis an ert ton yndr one
spi nhla dilldfuctbersaspect ghe presgit c'tmtensqnapltowniep ﬂteﬂ;sa o8 icsmpound of

formu () B gt U G EAE b Pl Al G RE LAY B SFRyig et

theredfNs Her @b oreMeGhad ﬂﬁus@ﬁ‘sda ﬁl‘é&l@!ﬁﬁeﬂt\f@ B0 AR ehf6Basthma, allergic
PCT/ GB2003/ 003175 -21 (6) (other tissues and system c

rhinitth smasel ORI ehowedteid asthstis, Asopidsisethflafmmaionydoivet disersys,
| upus eryt hemat osus, system c | upus,

| DS
°Ste°§fl§}1qﬁé)ﬁ8§%% gl?qashi mto's thyroiditis, type |
di abpi aeﬁlrth&eﬁbé&t ihe pSasBtiAvation BRI ks hsedfhashipbinsd of

hyper |gE syndrome, |epromatous | eprosy, and
formylag (Bp@ta’rm@rmaceutlcaﬂy acceptable salt, solvate or in vivo hydrolysable ester
thereof, as hereinbefore defined in the manufacture of a medicament for use in therapy.

In a still further aspect, the present invention provides the use of a compound of
formula (1), or a pharmaceutically acceptable salt, solvate or iz vivo hydrolysable ester
thereof, as hereinbefore defined in the manufacture of a medicament for the treatment of
human diseases or conditions in which modulation of chemokine receptor activity is
beneficial.

In a still further aspect, the present invention provides the use of a compound of

formula (1), or a pharmaceutically acceptable salt, solvate or in vivo hydrolysable ester

thereof, as hereinbefore defined in the manufacture of a medicament for the treatment of
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5 thronbocyt openi a pupura; post-operative adhesi ons,
and sepsis. (7) (allograft rejection) acute and
w@heoania43 ol | owi ng, for exanple, transpl antatip@I/6B2003/003175

ki dney, heart, liver, lung, bone marrow, skin and
cornea; and chronic graft ygrsus host disease; 10 (8)
Cancers, especially non-small cell |Iung cancer

asthmg, W) rhinitis, canrrentCORD ahewraatoidaribsifiansOriasis drflapgatory bowel
. squanous .sarc and tunmour netastasis, non nel anona
dlseasisk?sﬁeo Eﬁ?ﬁ?"%ﬁ%@"aﬁ’éﬁ%revemi on netastases; 15 (9)
Di s@agewohfexvbi a8 pRRaitegeifstion,ithe tmddictdpst! aWotilicludes
. rai sed CXCR2 chenokine |evels g_‘e. g. NSCLC, diahetic .
prophyéexisfi gpkeshifiere qre opecasingdicatiqns te decontigryy Hy teiysy therapeutic
" ¢ ' ' T 2) Reproductive
and ﬂ)%?%ggé%a(sﬁy( Eﬁ%"m Be g@%&?%&(gc% rqdclar\lé} ‘ation, nenstruation
and The ipleatibmttilbfurther providesra hetimdrof tieattiomnae thdnoskin) medisied
. (13) Re-perfusj.on jnjury in the heart ' .
discaspy B APSHEPR LT HESE RIS Bt F el ESpecieiiy Lok eggpor, which
compr?stebgd}ﬂﬁ%]tﬁﬁfgstb S patiBiS théRSecuREABEI ectiDy SRbATDFRICOMIpIRR] of
a compound of forrmula (1), or a
formulahar apbamdceatidally aceprbiasial, shiate orsio virathydorlysahld aster, as
h .Ei vorfg%aldrgl ysabl e ester thereof, as 30 hereinbefore
ereinfefPre 4Gy " use in therapy. Preferably the conpounds

of tihe ihVeyEBh hRE pRveddiSatethal dfiteating us aeb@EmAtoryiscate,
the chenokine receptor belongs to the CXC chenpki ne

especipliyasthron, dlgrgiarinijis, GOPR. peenapihariritiepsoriagigdpflammatory

vowoSHEHRE A FGER) BpheU5s UTR G (1 or ik o i

discase OMdEH toApris iadhirdsterifetotthepdtieet aviletapehigcatigrploctindsnafunt of a
the invention are _ cancer, _di seasazﬁ in \é\&i ch . .
compeygiof feruds €)i & abegaacettcalliacrentable st 8oHS OF He¥itki ne
' i seases such as ast hnm,
hydrolySitf Sster titpkEot, & g%%?é/(}é?ggﬁat oid arthritis,
ps orHoa fiesaboivernt embm¢dothyrapantie luseh the desge adminssened wiiltdfsourse,
or osteoporosis., 5 a further .aspect of .the presen
vary /B8 e RS RLtTaleRec Sie ettt g SPns e et R and the
disordét indichieqas antagoni sts of the CX3CRL receptor. Such

conpounds are expected to be particularly useful in
t he Theeampenndsodt fdirsde dBrand phammiageutivally apacptableaalis, solvates or

in vivB %&érgpy%arlﬁle eStels tRet2of may be used on their own but will generally be

administered in the form of a pharmaceutical composition in which formula (1)
compound/salt/solvate/ester (active ingredient) is in association with a pharmaceutically
acceptable adjuvant, diluent or carrier. Depending on the mode of administration, the
pharmaceutical composition will preferably comprise from 0.05 to 99 %w (per cent by
weight), more preferably from 0.05 to 80 %w, still more preferably from 0.10 to 70 %w, and
even more preferably from 0.10 to 50 %w, of active ingredient, all percentages by weight
being based on total composition.

The present invention also provides a pharmaceutical composition comprising a
compound of formula (1), or a pharmaceutically acceptable salt, solvate or in vivo
hydrolysable ester thereof, as hereinbefore defined, in association with a pharmaceutically

acceptable adjuvant, diluent or carrier.
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system and ot her conditions characterized by an
activation of mcroglia and/or infiltration of
wo ewhocses (e.g. stroke/ischem a and head tr aReEGB2MG/003175
In a further aspect, the present invention provides a
conmpound of formula (1), org4a pharmaceutically
acceptable salt, solvate or in vivo hydrolysapble ester
t herldefinveation &inghien bedviries a PEROPFOH theqiepaseticaicofa pharmaceutical
di c | . .
compd i T erihndu it phmpiieh BB RGEouh6; BEATAT) or o
pharmadeutically ﬁ:cglbtallilﬁﬁﬁlg,ll‘gblv@‘&l dryn 606 hﬁtﬂmt}}sfeble al;térh thefof, ak fliet@fnbefore:
in vivo_hydrol ysable ester 15 thereof, as hereinhefore .
definedg¥ith 8 @hRGRCEUICEL d5ccR I AT (RO RE carighy Ths Rhappaceutica

comp EHTRS PP Bl-COPEUH % 1 e RaTR A S R s in

the forfimuiof soduticans paispensidne, ipprdeoaikaneadroswls grdodry pewdehfermmsletions;

of ,a conmpound of . fornul a or har maceuti cal |
or sysigpiEabEe KAl adrgigfsyration lalr(tfll% Forif o/ del5ir 6Pl e §UBs Papders or
granulteg‘,gfr 89 harcfer SRl iMBedimen 4R foAR A EAKtisRGralsRnsions, or by

medi canent for the treatment of asthma, allergic 20
subcutahéauis tadgyinistaatioaror bg@RMy! arménisteativindn gret florm toff syppositories or

soriasgj s, inflammtory b l. diseases,, ..

tansaSaily s Hefferab i BP0 Pl S MG ia et 3RS amipisterssboyaly.
t he ThLAgEsh td heanist Nthefp¥itidafiediifed) i mpuEAFAALlLa (1)
of formula (1), or _ a pharnmaceutically acceptable

and theizpharmaspuiinally eecapiably splis, sokypis! oyéfabzive%érémrsablp [patesgfe also

in Lned | T . o
wseful 33 RGBT ol3h s kbuhdf SRR MLAPbE B g pnd n vivo
test systepR dbr; the Realpatbsmesttthé effeendf chenpking redulativn acsieitpin labatory

. compound of fornmula (1), or a pharmaceutically
animalgsugh eneAte dogs.rabhils) paplkeys rats ﬁn@ Pajer By BRI P§@§ sPachr gew
therapwﬂ%%ﬁts. as herei nbefore defined in the manufacture of
a medi canent for the treatnment of human di seases or
condittei iovention futther melatsltol cainibomation thdreprekvhereinexemipound of
ctivity. is beneficial. 30 1n still. further aspect
formufi(@) B a BtrineARLY Bt opeGeake sSndeigs i urb b EBREalErer
thereo®for afphafHARufidal co@podtiRh@r ﬁﬁﬁﬁﬁﬁé&@éﬂlﬁiﬁl@@@&ﬁﬁdt&d of formula
~salt, solvate or in vivo hydrol ysable ester thereof,
(1) is adminesterpdh berforrenidie o1 sequenitially withriberapaendiereangigent for the treatment

medi canent for the treatnen 2004/,01.1443 ..
of any s AT, ol dfintdsSALER bon, HeiiRdiaddilfis psoriasis,

inflanfRI6 K boweDRdeaseNigtiaBle Aot e Byinlfdnid, DstePaeHritR I Dsteoporosis.
i nfl ammat ory bowel di seases, osteoarthritis _or

ost dbaFtisaas, for fhertrratroent pbihe ipflanmpatopy digeages theumatoid arthritis,
. e. :l [1] i .
o A Do B8 T ESS0N ol O Se o c
thinitik fie: @aiduady of thBénviegtiolmay becapbiutd ¢/ith agents such as TNF-o

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
naproxen, flubiprofen, fenoprofen, ketoprofen and ibuprofen, fenamates such as mefenamic
acid, indomethacin, sulindac, apazone, pyrazolones such as phenylbutazone, salicylates such
as aspirin), COX-2 inhibitors (such as meloxicam, celecoxib, rofecoxib, valdecoxib and
etoricoxib) low dose methotrexate, lefunomide; ciclesonide; hydroxychloroquine, d-

penicillamine, auranofin or parenteral or oral gold. For inflammatory bowel disease and



10

15

20

25

30

5 and "therapeutically" should be construed
accordingly. The invention still further provides a
woregohodi4ed treati ng a chenoki ne nedi ated di SeBSEGB2003/003175
wherei n the chenoki ne binds to a chenoki ne (especially
CXCR2) receptor, which comatises adm nistering to a
patient a therapeutically effective anount of a

1rr1tab1cdmpmhdﬂomr fufrtherrednareniont ageph mqmulph@wlmn%@é’?pﬁ&bﬁéopwal
solyate or in |vo hydr ol
and syl sy nBpormias an OB S ERP BBt puiigicd ppoblotics
and anfBhR@AnST treating an inflammtory disease,

especially asthma, allergic rhinitis, COPD, rheumatoid

ar t Aibepresentgsventionistll furder selatas torthe corghiantion efemensapound of the
1nvent1ro§1tt§$ Zﬁ[é r% ﬁ Mseuggtngﬁé @89}8&&3' ssinhllbﬂoﬂ‘ \?ﬁﬁ%)%?%égﬁ%eﬁ%lg(g i'ﬁglbltor

sease,

or 5-lipékVigehft ebﬂlmng(prdthlﬁ (EBAPEmﬁtagomzhenapMIeu’@hl XBT- 761 fenleuton;
ef fective anmunt conmpound (gf formul a P _

tepoxaﬁnaAhb@t&Jﬂ@aﬁlabog@é@@l %K%S%bérflfute ShipRhener-aliclsyhtoRgunides;

2,6- dl-MB%éﬁl%@%l?’gﬁ%h@St &%gﬁ%%tetréﬁyd? whitete afzéh%fca 26>138; the

ment i one erapeu C uses t osage
compoandelB EIQﬁGédpymdlhyl-substxtutad Qec,yanmmpkrtha]enh cwmpowdﬂplmhras L-
e treat

730,0308: bt R ccora o ioh s B T 1 indg el B el opapounds

mwha@ﬁﬂi%@@“&ﬁ(éﬁézﬁﬂ@ﬂ@ﬁﬁﬂ@@9eUtlca||y acceptabl e salts,
sol'vates or in vivo hydrol ysable esters thereof may

be (dedrenent inwentionwstill futhenir¢lptegtmibe gp][nym@gon of a compound of the

1nvent@8$8 %gﬁ%rlewg Fl}‘]enc\%f)] %g ﬁrgt%) ff%rale%o%nmnaeg ?;Lﬁi su%4 LTC.sub4.,
LTD.seBAPMNOTE 3lib4. $6levial abesthe erduptohyietind e teélplesnbihidzn-B fones
association wth a pharnaceutlcall accept abl e

such ag &ireilaft2; amidipe pempounds pygheas C &%ﬂcnbef&ﬁxﬂlh@m% glechgs

ontazo‘”il%g],f%@%ﬁe@&bg%@hgldgs?so%ﬂ %E ggﬁte%glﬂé%éﬂ, laﬁ(? 92?‘%]261{1159 Q%CW'by
zaﬁrhl\l@stgiﬁll)kast‘[mmmtﬂnlﬁse pednlukabt; oenlikaOSGMIG-630), WG-12529, Ro-245913,

. nore preferably frqm Q. to 70 %v, and even nore
1ra1ukﬁé@@$4;§i7§,5&,@ﬁﬁi§@@xt75&5§0 ow, of active ingredient,

al | BeraethagRentdh 8 Ghher BRRG0 %&ﬂn‘tﬁﬁaﬁdﬂt@a compound of the

conposition. The present invention also provides a
inventmapg@;hemmth a[PIIEmphxbuon mnludmgpnlmbnwg ofi the3epfomBDEAD .

o, BRSPS B L i oo

inventi}l €dgeBRE arigh ‘ieiﬂtﬂﬁ%‘i’ammfb BSBC) pdckftor WhiaBomists such as  cetirizine,
pharmaceutical |y acceptabl e adjuvant, diluent or

loratading.rdealorataiing feounfeneding astanrizoisorehistins and chlorpheripanine.
| nv te | ogsefn orivhgtlorﬁgtfflvfugﬁér ﬁla?t{sqs Gfﬁescglﬁt;mgt%% of a compound of the

prepar 'on armaceut
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
sympathomimetic agent, such as propylhexedrine, phenylephrine, phenylpropanolamine,
pseudoephedrine, naphazoline hydrochloride, oxymetazoline hydrochloride, tetrahydrozoline
hydrochloride, xylometazoline hydrochloride, and ethylnorepinephrine hydrochloride.
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conposition of the invention which conprises mxing a
conpound of formula (1), or a pharmaceutically

waewmeptamd e salt, solvate or in vivo hydrol ysabtEGB21081003175
t hereof, as hereinbefore defined, with a
phar maceuti cal | y accept ablggadj uvant, dil uent or
carrier. The pharmaceutical 5 conpositions
adniThe pxescréanvenppm siill er(h@r tplatestor the cpmh@lammsv%a compound of the

inventigh HENBro it RSP0 e, L AE bR it R, iggopiom

bromideQ6XTHopiuPP®imid® hirsdzepine] al tblenzapingk. by or al
admnlstrat|0n|ntheformof tabl ets, capsul

Sy r Ebg prqggwj@wgltl@]p stilyfgther ealatepio thy cgrélp watien af a compound of the

trationin,t
1nvent1gﬂgI liﬁ TRt h agl} su&} qglﬁ)cu?a%cierglzo%egttgi' %Ec?m?[ (fho%S metaBroterenol
1soprot%1%%bﬂ| 1@)%[’6&11156 I atbufdfol] Nsdl@ah6l, Mféindtetpl O silinetersls mbutahne
0 transdernall'y. Preferably t he conmpounds_of the
orclpranalmat ibdioligiod aepsylatest epddpobuiersl eh EwHisagthapies including
eir _yse .as a
o e o R SR LELAE ST 00 202, nd
M3) aift@ddn$st. SOl vate or in vi vo hydr oI ysable esters are also
useful as pharmacol g tools in the develo ment

TR A R S R %;981?18%9’% of the
inventio é?ééﬁ?er%ﬂl Aok am- Rl nérgﬁthefaf:ﬁ? Eylo@fl Hif&ic.
atron activity 1m|abatory ani mal s such as
cat She goggent inwndttion still fother yelates ta theanmbiriatien ofig cpmpound of the

g7 S B RS o e g . e o

predniViiR! flednRolAPRMHNDIIQE, trili@Eiieloke Gddtofide, Boeclomethasone dlproplonate
phar receut i cal | y acceptable salts, sol vate or in vivo

budesdnjds;, (ﬁllujdsaﬂ@n@p@@t@ﬂte agneptasene fﬁf%ﬁar maceut i cal
compesi tian .or
N T

inventfoRGUEahérakitly atinhibitbhef aplyixanetalisproiasey MS@,H et I‘th:e stromelysms
treatment = of any one of asthma, allergic rhi rH
the colageaases, andrhy g¢ htélﬁlﬁ%‘it i Welhpg @&gr%qagasepgsaﬁ?%r agetdse-1 (MMP-

D, col'la eh@sg'm @O 8{a§§ q ﬁ/ﬂ\/IPrlr3') tsﬁk&hﬁl}gﬁl"\’?khf[ﬁ@"?f @H@melysm-

eoar St eop rosis.”’I'n particu

M—I@ahmﬂtomﬂyﬁme (Mmaﬂ)rmd)m/[ﬂ-llﬂeases r heumat oi d
arthritis, psorjasi, tor

irr ,’l{hgmr@segbmpnt@yﬁgflgﬁgg Bs tQ WV@WOQ%? apa(pound of the
mventi?oﬁl n‘E) h:]BﬁleP Qrmaﬁlé&qﬁ o7 cHeBR kIR VIRBE gt fiBNoR uch as CCR1,

agents such as TNF-a. inhibitors such
CCRZaﬂGRZIA\JFCGRﬁBCIGGi@I CLR4, LR 2sCCRAc KGR, RER & 4R, CCRlO and

cor AR 600 350, LT Ry s G i

andCX?CR‘Ptfd)ﬁ/tﬁe@@éa t hm@X-2 inhibitors (such as pi I‘OXI cam
di cl of enac, propionic acids such as naproxen,

f | ubThsrisesent mvenfisprsfldartheraelsinsde die %@bmwarocffaéwmpound of the
1nvent§% nf%ggﬁlgls with GRa a1 g%én?%%g:}m Gs %/Qra@ MVl gﬁﬁg{HF afd Bmciclovir, and

apazone, ones s ch as enyl but azone,
antisepéls beMp@irRls seatcds Vakataspi rin), COX-2 inhibitors (such
as nel oxi cam cel ecoxi b, . rof ecoxi b val decoxi

and
et or HheoEsent ImyniiRnsstill Grther teladestta the eqminpaHo k%a compound of the
invenfibet tESAMUIGith N YA ERYYEBIPT RHsNSuchdas calcium channel blockers, lipid

lowering agents such as statins, fibrates, beta-blockers, Ace inhibitors, Angiotensin-2 receptor

antagonists and platelet aggregation inhibitors.
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penicillam ne, auranofin or parenteral or oral gold.

For inflammtory bowel di sease and WO 2004/ 011443
weEOnAeBReD3/ 003175 -25 irritabl e bowel di sorde€T/GB2003/003175

further convenient agents include sul phasal azi ne and

5- ASAs, topical and systepwc steroids,

|nnunon0dulators and i mmunosuppressants, anti biotics,

pr 0 Ehepressnt imvenitiom still lﬁnthgg mlatgs toTthe cpmb@emn ph eompead of the

imventiih' oSG W, S B iehcP SRERDRAE (e uf SERRHAY, anc

Parkin§dr@$Y Bul3s $4uehia8 hie?ieh?l L-8opla, PRyNiBE Nﬁﬁ@eﬁ SMIAOB inhibitors such as
i nhibitor or 5-11poxygenase activati ng pr.ot ei

selegingrandgiasagilines gomP aebibiters ughh as Apsroare -2 fnbahitass, Pgmme 1)@‘up’take

1nh1b1t§§p§ﬁg[ybs ant giqﬁé‘;&_ Eﬁ%%cg}?eﬁ‘g&g&t é%?ﬁi‘rﬁnfoa on1st and inhibitors of

neuronal ﬁrtﬁlct otide Eyrblwsyj pid g - Aﬂlghéna@tsnhsgs such as donepezﬂ tacrine, COX-2
met hoxyt et r hydrop rans such as Zeneca ZD 2138; the
lnhmneﬁnﬁﬁﬁﬁﬁo “?f@ RAS- di nyl - substi t ut ed

Qgéﬁf)ﬂﬁfflﬁ oﬁ@ﬁll%ﬁiﬁ)&ll‘@lgﬁs HE C@f‘ﬁbiﬂaﬁ&l gﬁﬁe&ﬂﬁbund of the

-Cy noqui nol i ne conpounds such as L- 7 0;
inventmndogpilierotithn@ tcypigse inddisitors;(dih ph@lmcﬁ‘gtlmg W@E{B AFét amtagomsts

) o Ao SR VGBS, O IR s

molecme\fﬁﬁsﬁd}a iR} LA\M aﬂta%nﬁs% wﬁ) eﬂth@;m@g@ml MAP(kEnase
| eukotrienes L LT

1nmb1mnsE(®ubgluC®e+6aﬁpad1atq @ﬁhydme@ase uﬁn@mﬁ%u(w kﬁgn@f SUbiher and

o S L O SR DB 8 O R

inhibitof, 829 afEhirindE XBNEtRERxadEhEaeE J probsneid, 8slfidpidazone, and
284/ 260; and conpounds such as zafirl ukast, blukast
benzbremarensy RHE} gropitaharmoas secretageayes Xiv) WROSERG)Ing ﬁ@WEb@

crondfRué5 R SLUBTE TRl BT R .. i
ﬁbrobﬁ@lr@tbﬁ'ﬂi faetor (HFGF)¢ QP praglulotyte MeacraBagaooddiiy stimulating factor
ether with a PDE4 1.nhibitor . including.inhibitors of

(GM- (}svam)cﬁaﬁﬁmmamm@@p%@éwnn Nieibl- RN Y03 greepidr
antagorn?gtégeefe%tédqﬂrgﬁl ré%&?ﬁ%isﬂﬂ II\JE{PCW 4R fa15 I@ﬁlnetant) and D-

nvention toget stam’ni ¢ H.sub
4418, (161) efistase aﬂiﬂrmtgmﬁe@’sedsﬁ;min ﬂamrom camisistingof U11"o7r7a1nchDr@892 (xxi)

TNFd gg@%ﬁ%@%ll f gﬁ%fé ?{“ﬁ%@i&;{g@h&me@%ﬁﬁg pazgl% lg?ﬁ?ﬁ%ﬁse inhibitors
(1NO§;) o E:Bgig) c{hﬁ%@%@%ﬁ%&t %gk%ttﬁ%&té‘%due I fbcufs &@?&%@é&*&q P2 cells,

gastroprotective
(CRTHRsnhgmnmgpeptor antagoni st. The present invention

still further re es to the conbinatio
of | ¥ STRRAGRAY O ecgatshl SRR S0 s By Doy Sombiaion with
osteop%ro%‘sb 2?] R QOGP et Oh1RERAS, StaryBRIPGRNSTakd6%i%ne or fosomax and
om metic agent, such as propyl hexedri ne,

1mmup¢wppﬂesqaht iagents phanSpFKpﬂ}ﬁolramnmm cyclosporine, azathioprine, and
methotrexate;.

The compounds of the invention may also be used in combination with existing
therapeutic agents for the treatment of osteoarthritis. Suitable agents to be used in
combination include standard non-steroidal anti-inflammatory agents (hereinafter NSAID's)
such as piroxicam, diclofenac, propionic acids such as naproxen, flubiprofen, fenoprofen,
ketoprofen and ibuprofen, fenamates such as mefenamic acid, indomethacin, sulindac,

apazone, pyrazolones such as phenylbutazone, salicylates such as aspirin, COX-2 inhibitors
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pseudoephedri ne, naphazoline hydrochl ori de,

oxymnet azol i ne hydrochl ori de, tetrahydrozoline 30
whyanochkdri de, xyl onetazol i ne hydrochl ori de, BCGB2003/003175

et hyl nor epi nephri ne hydrochl ori de. WO 2004/ 011443

PCT/ GB2003/ 003175 -26 Thegresent invention stil

further relates to the conbination of a conpound .o

such ay prlecoxby BRlElPaswih Gefsemidb and etRTIENHCRBIEPTIEY @ddn'a@*’ému&ar therapies
r
e o G 8 RS PUU By WAL AR AR s
antagopfs@sent inventi on stl [ furt her reI ates to t he
combi nati on of a compound of th

E |nven t her.

wi t Fhg cprapugs of thegnyentionsan algey %H%f»éélafsm ﬁ @emtmg
S I

trap B B0 BRI o S A PLRA o e SO A ion

mcludé:er but al i ne, orciprenaline, bltolterol nesylate and

. plrguter met h Ixanthanlne

(1) ant

S e PR B FOL Qo) oo
oncolo%g éﬂéﬁ‘é@ﬁlkmaﬁné 8s&Rd ??ro%Msnt H\I@s Pﬁ'ﬁﬂ ca%’ﬁpl@eﬁi Gﬁélﬁf)lﬁis}ﬁhamide

he present I hven urt relates to t
mtrog@mtbstaudt m@hvh@lfanaphi@mbuﬂh bysulplheas anid rlihvtecrﬁpums}t @@@nﬁ@bohws (for

el e B U S bR b o

methotr8x 4t @ y©8iB lafidir osidle Oy o EyRind0 gardcigdbidchad paalvt@ﬂéll(ﬂ?ﬁb(d@),
together with an inhal ed glucocort|00|d with reduced
antiturgguagfibieties der epwie anthiagyqlings likepdsigR) s gleomycin, doxorubicin,

oo SR BIE AE  QEShaRL Tt

antimitdtistages (e exungyie onah elkahmdk likeniticaisting vinhlastine, vifidesine and
inveption still further relates to. the

vinordipoRHHEFOH RS SRl RIGERITEE Ak OPOIAVERSF DTS (Hepanple
eplpowphﬁlﬁ&ﬁhgﬁk@éthgﬁ‘}m&g aﬂ?chEﬁlt)efsu‘i@ bRkAPRE N BEREM &M\Agaﬁl)ptothecm)

yS|ns he col agenases and
(i) cy’g)staab ngatesich as antedestrogena (igr exands @mmectpeﬂmlﬁene ralox1fene

arolor e BICRAEBIPONIA TG TEE R O RS ey arple fulvesiant
antianﬁltor fc‘yfsdxﬁméle i 6altMVIRtel htande] nSttagii®d Mel dypPotetdPadelite),

he present i nvention still further
LHRH altagoe]@ts o quﬂiBHcﬂgnmsﬁa(fqr@ﬁamplegowﬁlpb denprerelin gad buserelin),

pro ge§t€%/eélg E%F c% ?e tnge%g ol ﬁcetﬁgwa%%&@?li%ﬁ%ﬂg% Eg] e
anastr@ﬁﬁ@ let%%y véiakSle a%m&@ﬁ@) arfdGRSibit6:eRY SaGeRidlaseRAch as

1 (for the GCfamly); CXCR1L, CXCR3, CXCR4 and
ﬁnast@xi@RS (for the C— X-C famly) 25 and CX3CR1 for the

(iii) Algglig Fvggs ﬁ’la%ﬁll H’ﬁ Sarl o gﬁgn éfo\fgg%rhoﬁig ﬁ%@ldg{ét?]%é&eiﬁhibitors like

|on
mariniatdeatd 1ﬁ1ﬁbit@@&iflum’lqﬁusb plaamiriogen adtivage méceptou dimcdion);

@iv) 1n\l{|1br1t%?se(§)ftgrov€t%-l;'actglg %u%[:tci)grll rforaer)](%rrlfp?ensﬁl%ﬁ lil’ﬁ'l\l{tl)i{drs %rc]:?ude growth factor
antibodies, growth factor receptor antibodies (for example the anti-erbb2 antibody
trastuzumab [Herceptin™)] and the anti-erbb1 antibody cetuximab [C225]) , farnesyl
transferase inhibitors, tyrosine kinase inhibitors and serine/threonine kinase inhibitors, for
example inhibitors of the epidermal growth factor family (for example EGFR family tyrosine
kinase inhibitors such as N-(3-chloro-4-fluorophenyl)-7-methoxy-6-(3-
morpholinopropoxy)quinazolin-4-amine (gefitinib, AZD1839), N-(3-ethynylphenyl)-6,7-
bis(2-methoxyethoxy)quinazolin-4-amine (erlotinib, OSI-774) and 6-acrylamido-N-(3-chloro-
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anti sepsi s conmpounds such as Val ant. The present

invention still further relates to the conbi nati on of
wa2eenpaend of the 30 invention together w t hPCT/GB2003/003175

cardi ovascul ar agents such as cal ci um channe

bl ockers, lipid |owering agent s such as statins,
fibrates, beta-bl ockers, Ace inhibitors, gl otensin-2
4-fluqrephepydr/-(3anemietinenrepasydiuiagekn-dtamine (G35 P for example

1nh1b1ltdilybptll1% %fa%ele \r/1¥%| [ve é{ %%40?5?1{3 f%[l/ﬂ%ﬁg Q(Ei/ 9{1%?6 1Hh1’b2[grs-g%ﬁle

esent "1 nve

hepat@@t&gmaﬂth tetgeffamilgonpound of the invention toget her
with CNS agents such as anti depressant

™) ar%l@%&l%ﬂn%%entsgﬁﬁh as thepgiigh inhabit theefcts @gé wcakar endothelial
oI5 br oLy iiP e BRI N IAGR B Biaty
bevacizmmbh § AmastinA¥ P compotmdsensh asdbmrdlmaoseé irpIndderational Patent

AppieglgarNG opanp e v AN b a1 EEle SRR S o

comp8utldd €hab W 8% 8lher ﬁ‘[@:@hﬁﬁgﬂls A ZREmBRI i i GRhiBHER offhtegrin

donepezil, tacrine, X- i nhi bitors, propentofylllne
och3<functtena1yd@mgbsiatlﬁl)he pr esent i nvention still further

relates to the onb of a. co nd of th
(Vi) VisUEr i ERERD opbyetast B AL B SRR RER disclpgedyin
InterniGa@ PSenfk f)}bl‘i/c%hbﬁ’sgvvf@%/@ﬁl&P%O(ﬁ@éﬁ@O Gbé/m w001/92224,

(iii) interleukin converting enzyne ( |nh| tors;
W002/04¢)34|anﬁDM00am86i13,0rs (v) adhesion nol ecul e

(vii) abﬁ%}eiqg%é\%@mlsn T 65( Asrqg@g %ﬁ}rfﬁ %CZFOS git%géftf, 3isted above, such

as ISI81280D s@-Mtipaosmiehg; dehydr ogenase inhibitors; (ix)
kinin-B.subl. - and B.sub2. -receptor antagonists;

(viii) gsoe therepy gm@aqhg% ancludiag fpr exerapletippionehes (x Foplacaaberrane genes

such a%)%b%géﬁ IS% %g hg)ér{'a% %RCeAIgor Bﬁ%ég g&éxf)g’@qjs(giﬂ#@(an%gc}egzegﬁgne pro-drug

therapai dppkbadhen lemh@mihme]sm(gmytdsihe deaminasd) diyimitme kinase or a bacterial
cretagogues;. (xiv) transform ng growth factor
nltror%(gi@gé

BFUZYTIE AN APRESF -1 ST AEPY TECHR FhpspRpy of
radlotﬁ?;‘rX}B}) chthrs %lﬁ&ﬁu@f&i@@aﬂcé %ﬁfe%gra Und basic

[ ast growt h™factor (xvii) granul ocyte
(ix) 1rrmum1b¢ra1g§eambmhys smlndlhgformgarhpkctearqu @M i@SHYy¢ approaches to

oreg e S BEEB P S ot TSE DAL Aol 388 s
SO A G R i

approgghesite desresise iael a@ﬁrgw;rapp?oaah@s Bingsgsiectedimmung el such as

cytokﬁ1 r%r\é%%tte%tgl ggrqcfsr}/tgfﬁlllg Qﬁ es u%wgCEy‘Eo’kﬁ X % ke@%lilr%fe)?r cell lines

and am@amagﬁgiag:mmdm@p@mmbodmml ogous nol ecul e expressed
on TH2 cells, (CRTH2 antagonists). The conpounds of
the present invention may al so be used in conbination

Phanﬂgcglggical Data

Iigand Binding Assay

[1251]IL-8 (human, recombinant) was purchased from Amersham, U.K. with a specific activity
of 2,000Ci/mmol. All other chemicals were of analytical grade. High levels of hrCXCR2
were expressed in HEK 293 cells (human embryo kidney 293 cells ECACC No. 85120602)
(Lee et al. (1992) J. Biol. Chem. 267 pp16283-16291). hrCXCR2 cDNA was amplified and
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25 osteoporosis agents such as rol oxifene,
drol oxi f ene, | asof oxifene or fosomax and

W0 poswioREppr essant agents such as FK-506, rapaP@rTGB2003/003175
cycl osporine, azathioprine, and nethotrexate;. The
conpounds of the invention-3gay al so be used in
conbi nation wth existing__therapeutic agents faor the

cloned; frqam hymp neroph adNAnThe PNA wes dlepsddntgd riptfSfratagene) and
t

one A SO 00 LT, WSk a0y 6 bl

expressidn peatwdkc@lvﬂv (@vdtroden) aRiasnid mN fowiag pepardd usmg Quizgen Megaprep

2500 q%gpgég%%g 1nf A5 ' Ofégg@q}fbsﬁl% gﬁg},#%&tgg f1becrc]) Bq{ﬂ Cells of

the m%ﬁ {)e‘éélﬁ Blons %ér sted@R A6 ate%fﬁ%éd IS c&HﬁHm@S

uta one, | cyfat es Ssu as aspirin,
0. 2%(wmj|emyﬂmdlamm@emzcmmmmmmm@amomaoo& 25&113 dicTihe cell

petiet 3 Fsuipetdedinged s Baopinisefpt il Pab BERES Gl 7o, my
dlthloﬁﬁaélfou CASNVIEETOT ASind ADalN I BF A6 irkehitbes SlENT ;ﬂ)‘éx%‘ﬂ}fﬁétﬁﬁ%ulphonyl

nvi sc and P2X7 receptor antagonists
ﬂuondﬁo : uﬂ@sybmn_ttwesmnmghmro benapisiine Obsiani lqupeptin and
oo FLBITBIALAA 1 G145 O PR IPLARGHR SRR hopktion v

disrup€ednidingat he@id heldglastdRortdr/PTFE pestle homogemser and cell membranes
ant|prol|ferat|ve/ant|neoBIast|g drugs

harvegieshipy ¢rafni aaliamdp apputegd 0 &eag,.%c}]eﬁheclapmbﬁﬁae Brepgiption was
storedsa'tj Chye@sn plﬂ% Latis gn%ggf@{]ﬁélgﬂfenéﬁm Hé" 5 Qa{lfago'(]:]ﬁhon (137mM

rbopla cyc nitro nmust ar
NaCl méZmM'K@h 0.4phViaX ﬁﬁiﬂlﬁh) IO 1%(wgv) gehatin amldl()%(tvm)gbwemés)

1 uch Epgrverenetopedna o ie) Saaceree S hmgicn plates

(Mllhg@ljethK £XEsbh asEﬁ tifoalse NHVQSHHLJS%HEEMM%SQ uivalent to

dr oxyur ea, I tabi ne and paclitaxel (Taxol (r
~200, &@ﬁ ¢eﬂls)mmssarhuffﬂr ot yrode’s S@rsobﬁ@ﬁﬂ@pmemedc’yﬂﬂl 10raly HEPES (rH

7.4), Lot GRCont it ey BTSSR anS oo REH GRS o fypaciion,

a comﬁbﬁr{aromwhm 6y a@wruiﬁgtt@tﬂe@x@ﬁ@mssﬁa(sfp@é dR¥sR @ DMSOnd added
kal oids |like vincristine, vinblastine, vindesine and

to rea%a findl spaeamimation Al 1 Yobwv) IAMSQ. KEhe assl Wagigitiatedoyish thye addition of

e EASETERA0 LAl DB AL B RS s s

ﬁltrat@ﬁﬁlamgIaﬂ‘ﬂllhpér[éMﬁlﬁSGreém daoﬂﬁimhﬂ‘hfdﬂ@ by washiet Itx)uce with assay buffer

tostatic agents, such as antio tro%gns &for exanp
(withqri RRiTRin): T ARG Rate Was BRIOVE oy S?r@%plémssembly,

the ﬁl('geg%%ﬁ ﬁ?@%m t&ﬁ érﬁl‘agee Buhdhe& Bﬁt?ngggiﬂ;ccfu?&‘dl o%taoééti rh TREounter.

vestrant anti an or exa
bi c&lhetcommbandd dilfoamild€]) anidrding e the Faqammmﬂibﬁ wene found to

have @ et a \ée?s éég ql;l a{%gg) ?pi%}?ﬁﬁ&gﬁ i%gﬁm St ﬁ 1(18 Nere found to

have pICsp Values 0f 7.10, 7.10 and 6.80 respectively.

Intracellular Calcium Mobilisation Assay

Human neutrophils were prepared from EDTA-treated peripheral blood, as previously
described (Baly et al. (1997) Methods in Enzymology 287 pp70-72), in storage buffer
[Tyrode’s salt solution (137mM NaCl, 2.7mM KCl, 0.4mM NaH,POy,) supplemented with
5.7mM glucose and 10mM HEPES (pH 7.4)].
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progest ogens (for exanple negestrol acetate),
aromatase inhibitors (for exanple as anastrozole,
wo edonorahe, vorazol e and exenestane) and i nhi bP€DGB2@B/003175
5a-reductase such as finasteride; (iii) Agents which
i nhibit cancer cell invasigg (for exanple
netal | oproteinase inhibitors like 25 marinmastat and
i nhi bitors of urokinase plasm nogen activator receptor

function); (iv)._inhibitors of rowthfac f.unc

for I élﬁgﬁ%velgga@%ﬂwmawgomw w&b&aﬁpwﬁ @&em?&% Systems
(Abin@%g' 25 %(lel cg{ﬁ}:@!igr}lL g%tv%e 5@&%&&&% %rg(géu Zb@uﬁjeln%m Ss infiffracellular free
calcim[nHeam awasur&’d/ﬂuwmmetmna by leadirtgrieutrnpliilsouijh thetcaleivmabensitive

C22 f t f hi_bj t
oreke RGeS B e R D PP AR 960, pps1a-
519). cehd {%Fe%§dedff8f 1%9111% amiet & 1bsddih bﬁﬁ Ggs@fag%mqffspwﬂsorl%(w/v)

grow h factor famly (for exanp R fam | rosi ne
gelatuj& icomteming il flun-3 A esterawashed w1th loading buffer and then resuspended in

Tyvodies (G R E IS PR 7 M R 7t o serom atburin
(BSA)AZM@aCH\hI(@hﬁMM@EIZD rI*h@ ¥Ells Werépipetted into black walled, clear

- et hoxYet hoxy) qui nazol i n-4-am ne (erl otinib,

botton@@6 Weilhl}ncaﬁ@ agesd Cogtan Fosten $38 9 Bné pentiipeed (40813 mirgites, room

&B2003/ 003175 -29
tempe}}-g%bor ophenyl ) - 7- ( 3- nor phol i nopr opoxy) qui nazol i n-4- am

I ne A €dmp&oail)gf,foimaila (x acptding tonthe Extubpkes &fas pheedissolved in
atel et -derjved growt.h factor m'Ig( ag:js for exanple
DS A #4e6116 o1, FRECCTTER BG4 o MNP ooy g yhated by the
addltlé%vaf a?lfésgcg&eﬁg‘iﬁ'éﬂ:o 5 Snd &%Qra?@wfxﬂﬁé%aé@%?ﬂ f3nﬁﬁot?éstcence

ts of vascul ar endot he gr om act or

(Orx =490pim ExBEMY] € 52hien)pRbhitoyasesid FETFIO(Hedromletrivdirlagic Piats
factor antibody bevacizumab [AvastinTM, conpounds

Readeg, Mplegwlay Revigesy SurmoyaledUiSsADnt er nat i onal Pat ent

I
00 Sl ind o Hir2 8 wortRipd |2 ralRs et iR aft ound to
be antagdivnostite CXOR2 excepipt i Hunaamedieopliilshi bi t or s of
integrin unc |on and ostatin
vas easzw%tgw&g gn% ﬁﬂ%usyawﬂabygthecft 9%@%&%3}@“}&& Exagples in
WthhC gsed in International Patent
I catl ons V\D 99/ 02166, WO00/ 40529, WD 00/ 41669,
(1)V\D)]W/1%22141§n N?M@M'Mal@étlamwmz#: ((BIMR) sgegira)were measured on a
antisense _t.hera | e those ' re. .
G v b He 3P et 00 FREReSEiRer LR 3ofds quoted in the

2503%orARf ablid vilass BhhRe aﬁa@nosl§ fr¥iohs, )gl@éﬁriﬁ paR€p@Million (ppm)
approaches, including for exanple apfroac es to

r eplraleiva retetramethylsilans (TM.ﬂmsag intpeel standapb3 or
g?grl\g?%thpeRgAl et‘%y G%@%géctr%gg S5l %'nraeﬁltn%ldgarel 'Méltrgastoo or
Micromass Platform spectrometer.

(iii)  the title and sub-titled compounds of the Examples and methods were named using
the ACD/Name program (version 4.55) from Advanced Chemical Development
Inc, Canada.

(iv)  Normal phase column chromatography and normal phase HPLC was conducted
using a silica column. Reverse phase High Pressure Liquid Chromatography
(HPLC) purification was performed using either a Waters Micromass 1.CZ with a
Waters 600 pump controller, Waters 2487 detector and Gilson FC024 fraction



t herapy) approaches such as those using cytosine
deam nase, thym dine kinase or a bacteria

waozdnorgdiict ase enzynme and approaches to i ncr eBSEGB2003/003175
patient tolerance to chenotherapy or radi ot herapy
such as nulti-drug resistange gene therapy, and 20
(i x) i mmunot herapy approaches, including for_exanple .
ex- vollestaared ai Watgrs/eltadrep 400 r ¢ Gilsom AptpBaifiggion System, using

L an VR O Ny B e e T B e BB,

(v)i Nt ght wlﬂvﬂn%lameﬁamla@s:wee: macr ophage col ony
stinmulating factor, approaches to decrease T-cel

aneAgPH appicstierdd using transfected i mune cells such
as ﬁgﬁﬁokiqﬁﬂ&£ fected dendritic cells, approaches
usi tyt oki ne-transfected tunour cell lines 25 and
apppDzMhes dishlofpnsstiianei di ot ypi ¢ anti bodi es.

Phar macol ogi cal . Data_Li gand Bi ndi ng Assay 30

[ 12DME |- 8 VALt REBABidfant ) was purchased from

Amre : ' rqspecific activity of
2,08%@??Lngﬁﬁqgwééﬁﬁg§ chem cal s were of anal yti cal
gr a@eO H ghdicéhybétherof hr CXCR2 were expressed in HEK
293 L1s ( n enpbryo kidney 293 cells ECACC No.
851?@‘3{‘}2) %E@CS?{%EL (1992) J Biol. Chem 267

ppl L6283dnes cDNA was anplified and WO
2004/011443 PCT/ GB2003/ 003175 -30 cl oned from human
neulNMBhi | bRMthylmeolidiga?was cl oned i nt o PCRScri pt
(St gene no nes were identified using DNA
The di ng % g%%%%@hﬁﬁs sub-cl oned into the eukaryotic
exprpesi on waetor RcCW (Invitrogen). Plasm d DNA was
prepared using Qui agen Megaprep 2500 and transfected
into HEK 293 cells using Lipofectam ne reagent (G bco
BRL). Cells of 5 the highest expressing clone were
harvested i n phosphat e-buffered saline containing

0. 2% W v) ethyl enedi am netetraacetic acid (EDTA) and
centrifuged (200g, 5mn.). The cell pellet was
resuspended in ice cold honpgenisation buffer [10mV
HEPES (pH 7.4), 1nM dithiothreitol, 1nmM EDTA and a
panel of protease inhibitors (1nmM phenyl nethyl

sul phonyl fluoride, 2g/m soybean trypsin inhibitor,
3mM benzam di ne, 0.5gg/m |eupeptin and 10 100g/ m
bacitracin)] and the cells left to swell for 10

m nutes. The cell preparation was disrupted using a
hand hel d gl ass nortar/ PTFE pestl e honobgeni ser and
cell nmenbranes harvested by centrifugation (45

m nut es, 100, 000g, 4C). The nenbrane preparati on was
stored at -70C in honogeni sation buffer supplenented
wWth Tyrode's salt solution (137nM Nad , 2.7nmM KO ,
0. 4nM NaH2PO4), 0.1 %w v) gelatin and 10% v/ v)

gl ycer ol
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15 Al assays were perfornmed in a 96-well Milti Screen
0.45mfiltration plates (MIllipore, U K ). Each assay
weontainesl - 50pM [ 1251]1L-8 and nenbranes (equP@EGBRI03/003175
to 200,000 cells) in assay buffer [Tyrode's salt
sol ution suppl enmented wi th330mM HEPES (pH 7.4), 1.8nM
CaCl2, 1nmM MgCl2, 0.125ng/m bacitracin and 0. 1% w v)
gelatin]. In addition, a conmpound of forrmula (I)
E ccording to the Exanpl es was pre-dissolved in DVSO
——&ﬁelxam added 20 to reach a final concentration of
N-(2-[@f/§-\ﬁﬂﬁor%9yl)miﬁ] SI[AR)-2afydir bk - ﬂ&h&ﬂ%wﬂiyh] ainkif o} pyrimidin-4-
1on of “renbranes and after 5 hours at room
yl)meﬂlen%ﬂ@mamd*! he menmbranes were harvested by filtration
using a MIlipore Multi Screen vacuum mani fold and
washed twice with assay buffer (w thout bacitracin).
The backing plate was renoved fromthe Milti Screen
pl ate/@@mbly, the filters dried at room
te ratture, punched out and then counted on a Cobra
N-C . 25_The conpounds of forrmula (lI) according
o, ,,C!o|thé‘l @s 1 - 138 were found to have pl C50
: Fthan (>) 5.0. For exanple, Exanples
e found to have plC50 values of 7.10,
7 10 and 6. espectively. Intracellular Calcium
Mobi | i sati on Assay 30 Human neutrophils were prepared
from EDTA-treated peri pheral bI ood, as previously

Meth d st t:? )?%C%Baae (M 18 )a&JVas e‘d:hgt? @ %@Jdéf tgg sd'l:)@iﬁ)é %?&ng‘y of step iv)

I'n s or age
(. 40g§ @h&MMﬂuédsBﬁﬂiMlbﬂ@lamﬂe @hﬁh}i(ﬂl D@M4bddl)ahi? Ei@#ﬁlg maintained for
pl emented wth e and 10oM HEPES ( pH
2h. The Wﬁsftlouml%w@ﬂmeéecb % Scfady S pad Me@iga%‘lﬁ‘é combined,
W'aﬂ@ c {Eg};leldrae& 'o'ﬂa '?Ithle rme%s‘-‘d?ﬁlw FIEM10m1)
stens on, U K ot her chem cal s

and tremerdewﬂh lhmwtmbutszlajnngmadn ﬂucmdmgae’EHF 2mh tleradfetin gk ggom
termpefaig A HBUIRS TS SVE 7t i 40 LT edied between

EtOA& [360% K/é 1§ SE e anﬁﬂdﬁ%ﬁ chRsidé wﬁﬁbrbgmnﬂy Oddkdus layer was
rritt et al. (1990) Bi ochem J

13 519)
ﬁlrthewttra@tadem@l Bt - Y, the grgaaics Iymbingd) <§m§1 (YRS fred

t f f 5M
concef P8 BPRERUL e S0 B RSP e P B B,
chromla®sEegihgae (ﬂhdnl’feve-fw ﬂﬁ@e HP: (hcﬁ@htﬁle $0.08Mpph@oRNbEldy droxide

with 5.7nmM gl ucose, 1 % wv) bovine serumalb %gnZSmg

(90% {BEA)aqUIQUS IR LY ygelaiﬁhe @W%@@d apavigE spRd &
k wal l ed, cl 10 bott 96 wel |
MSA@ &R,%gl at@fl_p%goac wa e Cl ear (0] om we

star, Boston, U S.A) and centrifuged
'H NMR@}EMSO§7MWIB§H hgpm9(ﬁmm,na17®(1¢1 brA)chpp@Hd),B41-3.25

fornmula (1) according to the Exanpl es was

(2H, p}, 8-22i GHlob)y d@5i(3H, d)-

The intermediates for this compound were prepared as follows:

i) 6-Amino-2-[(2,3-difluorobenzyl)thio]pyrimidin-4(3H)-one

An aqueous solution of potassium hydroxide (4.61g) in H,O (25ml) was added to a
suspension of 4-amino-6-hydroxy-2-mercaptopyrimidine monohydrate (11.26g) in DMF
(50ml). Stirring was maintained for 30min during which time a solution was obtained, before
the dropwise addition of a solution of 2,3-difluorobenzyl bromide (14.46g) in THF (10ml).
After stirring for 20h the slurry was diluted with H,O (500ml) and stirred for 30min before
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DMSO and added to a final concentration of 0.1%v/v)

DVBO. Assays were initiated by the addition of an A50
w@eogeni4ant i on of GROG and the transi ent increBGSEGBR003/003175

fluo-3 fluorescence 15 (SEX =490nm and SEm = 520nm

noni tored using a FLIPR (Flagoronetric I maging Plate

Reader, Mol ecul ar Devi ces, Sunnyvale, U S.

'S A ). Th
filteringe ifhifHerateofas fmshad with HpOLd édﬁ@nﬂbmldds%h@(a&)é‘hﬁ |18§m1) before

arying ey Gt P RS W wbls PiufOthRE0 R Bl sBla ! DRIEATE
MS Abel(ib) o atesiioootie fol | owing non-1imting Exanples

in 20 which, unless stated otherwi se: (i) when given
Nucl ear Magneti c Resonance (NVR) spectra were neasured

. i i . . t ter.

1) - Ciloily ot bR o o b £ A S P2, el e 1 or

N, N-Dimisthy latilagrimi)iveaspelo¢cbioss soiticarfitine guhtitls pdnctmifisipohin
bR S BT SR LBl o oo
beforﬁb%ﬁhé MWRLEHITE BV SstRrifg R InSRRir&VR: 28SPRRAR ke was

cromass Platform spectronmeter. (iii) the title and
extractadbvith DICM (ToApduh dad tfe arpanicombiiess!, dnel (¥g300sndeprcentrated

eSS RnEr S S S B YL TR B 91

directlﬂ%%biiw)ﬂaﬁ@ld@m.ggn chromat ography and normal phase

PLC was conducted using a silica colum. Reverse

MS: A6 h [MeEsuPO i qui d Chr omat ography  (HPLC)
purification was perfornmed using either a Waters
Mcromass LCZ with a Waters 600 punp controller,

iii) (ZR%EJ{/{(SAMBK-Zd[el,/ealiﬂﬁoxau;bdn@l)thm]p)ﬁmﬂﬁ??n)a}ﬁmmm)mpan-l-ol
2004/ 011443 PCT/.GB2003/003175 -32 collector qr_a

N,N-Djigowiogyethylaming €eo2l ovas addeddp psehutian o Al 2 0mdrand the
: j P L

st o (A g e o, A B! g By RbSfore

pourirgyiatoid g0l (200Ad)Anddtebiion aftthd pfecipiiate3 Thid sotid frasmiried@Macuo to

atfordghs Sy SaipaRIcLes A yellotw Sofia/ Fidkd! 1 864 d¢  DVEO
MS: APCI(+ve) 327 [M+H]"

iv) N-((1R)-2-{[tert-Butyl(dimethyl)silyl]oxy}-1-methylethyl)-2-[(2,3-difluorobenzyl)-
thio]pyrimidine-4,6-diamine

Imidazole (1.2g) was added to a solution of fert-butyldimethylsilyl chloride (2.83g) and the
subtitle product of step iii) (1.8g) in DMF (10ml). The reaction was stirred for 20h before
partitioning between EtOAc (100ml) and H,O (200ml). The aqueous was extracted further
with EtOAc (2 x 100ml), the organics combined, washed with H,O (100ml), brine (100ml),
dried (MgSOy) and concentrated in vacuo to a crude solid. This material was purified by
column chromatography (50% Et,0 / iso-hexane) to afford the subtitle compound as a yellow
oil. Yield: 1.80g.

MS: APCI(+ve) 441 [M+H]"



Et 20 diethyl ether 10 Et OAc ethyl acetate MSH
magnesi um sul fate NVP 1-net hyl pyrrolidin-2-one THE
wWao edopaimpay of uran H20 water 15 WO 2004/ 011443 PCT/GB2003/003175
PCT/ GB2003/ 003175 -33- Exanple 1 '
N-(2-[(2,3-difluorobenzyl)isgio] - 6-{
[ (1R) - 2- hydroxy-1 - et hyl et hyl] am no} pyri m di n- 4-
Example)2ret hanesul fonamide 5 ~ OH HN O, OF NI NS\ F

t.hanesul f | .chloride . 16 . 1
N1 aoprp b G S tdoiy Topel s Riinago amyain-s-
yI)-1-RehyN1 BEishit #2300 saBsh Sk am ne (0. 5nl) in DCM (15n)
and'stirring maintained for 10 2h. The reaction
solution was extracted with H20 (2 x 20mL) and the
organi cs conbi ned, dried (MJSH) and concentrated to
yield a broan ojil.. The residue was diluted in THE
(10m) amd’\t\r/eglf'ed with 1M tetrabutyl anmoni um
fluoride ijn THE (2m ) for 30m n at room tenperature.
The vel af'i THs were Fenoved in vacuo and the residue
artgti gpedlbet wee EirOAc (30m ) and saturated
—N’a niNim &hl ofi de ution (30nl). The aqueous | ayer
\wag 15 further extyageted with EtQAc (2 x 20ml), the
organi cs conbi ned, dried (MJSO4) and concentrated to
yield a white solid. This material was further

urified by silica gel _chromato rapr(%gand then
1-Methhy Bi-dmidsreled-gtiony| ddetdsrivasradded fo apopstipmpiiismsubile product of

roxi-. 0 59 vi el.d-
e BE 14 0 AL R OPHEHTAHRET) 120 L o) at oo
tempefdtize (amd efirredDfor RO H e 2Qctidd M6 wab&@YiodedBetwed?DCBH(50mI)
, 5,79 (111, 4.7 1H, . , 4. 11, .
10 and cqrppgrrl(lg _sg]@gte solutigr)l (60m1).0TI(16 aqueglis Wic’s)extractgg ﬁgrtzher w1§1)DCM, the
organics combined, dried (MgSO,) and concentrated in vacuo. The resulting oil was diluted

in THF (10ml) and treated with tetrabutylammonium fluoride (1M in THF, 2ml) for 30min at

room temperature. The volatiles were removed in vacuo and the residue partitioned between
EtOAc (20ml) and saturated ammonium chloride solution (20ml). The aqueous was further
15 extracted with EtOAc (2 x 20ml), the organics combined, dried (MgSQO4) and concentrated to
yield a crude white solid. This material was further purified by reverse phase HPLC
(acetonitrile / 0.02M ammonium hydroxide (90% to 5% aqueous phase)) to yield the title
compound as a white solid. Yield: 60mg.
MS APCI(+ve) 471 [M+H]"
20 '"HNMR 8 pmso) 7-83 (m, 1H), 7.75 (s, 1H), 7.33 (m, 3H), 7.11 (m, 2H), 5.92 (s, 1H), 4.69 (s,
1H), 4.32 (s, 2H), 3.96 (s, 1H), 3.66 (s, 3H), 3.40 - 3.20 (m, 2H), 1.03 (d, 3H)

Example 3
N-(2-(Benzylthio)-6-{[(1R)-2-hydroxy-1-methylethylJamino}pyrimidin-4-yl)-

25 methanesulfonamide
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(211, m, 3.22 (311, s), 1.05 (311, d). The
internmedi ates for this conpound were prepared as
WO edoovEa3 i) PCT/GB2003/003175
6- Am no- 2-[ (2, 3-di fl uorobenzyl)thio] pyrimdin-4(311)-0
ne 25 An aqueous sol ution ofg-potassi um hydroxi de
(4.61g) in H20 (25m) was added to a suspension of
4- am ro- 6- hydr oxy- 2- mer capt opyri ni di ne nonohydrate (1
~Jd pOBVF  (50nl). Stirring was maintained for
during which tinme a solution was obt ai ned,
the dropw se addition of a solution of
. | uorobenzyl bromide (14.46g) in THE (10m).
~S<§ g or 20h the slurry was diluted with H2O
g500mL) and @ red for 30m n before WO 2004/ 011443
PCT/ G(B2003/ 008175 -34 filtering. The filtrate was
washed with H20O (4 x 100m ) and iso-hexane (4 x 100ml)
before drying in vacuo for 24h to afford the subtitle

A sohﬁfé%? Mu@%x\mh&%f%@puﬂ) (0¥ise) o THR (1081 WS Rl (withe)
tetrab@yaivinegmaung f{upzds(kam J&io BeApr $h A r@Pwﬁmnmttﬁe AThgryoletiles

were rteﬂlgvg%u%ﬁta?%/ %b uoe?ﬂla}tgt\é\%l%cli ?gtgv%gn iig% o ) ué al%l sa%rated

ammoﬁmmlﬁﬁdéjﬁ)llﬁtﬁﬁi@))nﬂ drieerjueshsatas ff@ﬂlhdikxfr@cftecﬂhqth"ﬂﬁ@Ac (2 x
reaction was_all owed to cool _before pouri n% into

20m1)+@@owew?mbﬁ@ds@mdr@%3% anhForcaRERtp o iRl e Wite solid.

i QIS5 W ULEERL BRI b ZBATHL  Aponi
hydrokide {#0%4 ¢ 5% afutarshhuse)) wuhitld thestitiorongroudd as a avhieeeld. Yield:

foam This crude product was used directly in step
25mgiij). Yield: 12.3g. MS: APCl (+ve) 329 [ M+CH3COO ]+

MS A%?‘th’ez) 36?()ﬂw_ﬂ]no 2-[(2, 3-di fluorobenzyl)thio]pyrimdin
HNMB.Bde}sa)rﬁ mbqq;aﬂpahsm (to2H), ]7523Nt D) 5.98 s, dph)) €T h(tl 8i), de32 (s,

210, SHCENED. LT 180 Bl el ) (1%60) i n i

(10m ) and stirred at 100C for five days before
pouring into H20O (200mLl) and filtration of the
The irpcmkiia‘tetsefbetlﬁsTdﬂr@wod W@rmpaipcﬂ eglfollowsacuo to afford

b Ry A6 A b S TR Rt in A T S8l a1 1+ 800
N,N- D\hs)(aﬁrlaﬁhe%y{a{lﬁlﬁe (6. &m).\/&béschdasd toyd Sovitionl dfRexniboNE RPN 2-

3-di fl uor obenz

(benzwth)né-dhlnmmm@ndmﬁqﬁmn@ 8/ r?igbl@iléﬁeég RiA2 gt al\BS Tt Sppt. d 996.
252ppa @8%#65 69§-Aolf) i Rinep ?éﬁﬁ% lag"i gtyﬁlrcl@/ zlt%'()b%li fO(i‘IH]I%é h&lfs l;e%c)rg ggllnng

into H,O (200m]) and filtration of the precipitate. This solid was dried in vacuo to afford the

subtitle compound as a pale sandy yellow solid. Yield: 4.1g.
MS: APCI(+ve) 291 [M+H]"

ii) 2-(Benzylthio)-N-((1R)-2-{[tert-butyl(dimethyD)silyl]oxy}-1-methylethyl)pyrimidine-
4,6-diamine

Imidazole (0.29g) was added to a solution of zer¢-butyldimethylsilyl chloride (0.34g) and the
subtitle product of step i) (0.6g) in DMF (10ml). The reaction was stirred for 24h before
addition of a further equivalent of terz-butyldimethylsilyl chloride and imidazole. After
stirring for an additional 24h the reaction mixture was partitioned between EtOAc (100ml)



subtitle product of step iii) (1.8g) in DV (10m).
The reaction was stirred for 20h before 25
w@aroiiotidani ng between Et OAc (100m ) and H20 ( ZROMGB2003/003175
The aqueous was extracted further with EtOAc (2 X
100m ), the organics conbi ged, washed with H20
(100m ), brine (100mM), dried (MJSH) and
and H,O0(206mL). élttrechqheousams@xtrant@d furthclewgh EtQAc Thik d Ofed)ethie arganics

combilovhbedmt Hod 41 iGel g (LR CPieCR st Glontptratea oo

! W& At MEomABEaply €):1 £4D [iM-hbxtane) t
orude %?%hzg\gﬁs/%%dﬂlis SRt 5%%175 3 abg@) pol K
afford Nee(<bfil@c@nPridis rao&ganwwl) ¥ield] 0508,

. -2 r I-rrethylethyl] amno}pyrlmdln 4-
> MS@@@&eﬁ%ﬁW%ﬁl mi dazol e-4-sul fonam de ,OH -'--' HN
O ,0I NFN" S\NN _F \.-- NH5

1- I\/leth | -1H i m dazol e-4-sul fonyl chloride was added ta
iii) V-2 @ﬂnuﬂtbw)ﬁf[(elm-kﬂm-bwl(ﬁmwbmbﬂ oxz}carmﬂémﬂail)@annol-

40 t hyl am nopyridine (0.12g) in
pyrlmb‘iﬂ‘"‘dﬁ}]@e%ﬂfo aw}lggm tenperature and stirred for
Methad&ifod i@ hIRREL([BS m)rwastadﬂal vassopatoni dfitlenabtitie pmlaa db@féb ii)

(50nmL) 10 and cogY 29 sul fate sol ution ((6
lémlrrelﬁ

10 (0. 20ghepn;b ¥ didesopeonyled 26mp pRGMitRm i 8 C oﬂjﬁ‘aﬁ? @éth was

oG08 A S A ROR, PSRBT 58 St T

20m1) ‘éahd ﬂletcﬁgzﬁﬁ&nﬂr)ddé(lvfgﬂﬁ)@l and domoenteheed tbMicld a'BHFvyn ﬁlhl)l“hé ms1due was

oom t enper at yr e. The vol atil e rfe
diluted wrvﬁéwléh@nb iR rEdPd it PRIt SRERD ngie (e 1oF tom
tempe%ag% g“%h@%}ﬁlaﬁ?e% Wead Fe%o@rmﬁvdé% il Bl r%d@@ﬂdﬂﬁﬁ&fédﬁetween

e aqueous was further 15 extracted wt
15 EtOAcE(zoﬁcd) il HZQOIﬁh)l],) 'ifheawgwmmmmtedmtleﬁqwswom)

theoxgagios PP e o QHGIOP R ForRa 6y iupitdng Ripkfl eppSund as
crude GRRE S, tTl'u's haterfhi A4V GAERE MM ME hextistp. (WO 0.235%

aqueous phase f to yield the title conpound as a
MS ARIEI(tFEe)s‘tﬂ& [M+H]el d: 60nmy.

20 Example 4
N-(2-(Benzylthio)-6-{[(1R)-2-hydroxy-1-methylethyl]amino}pyrimidin-4-

yl)benzenesulfonamide

A OH

O\O )\
SR RAA®

Phenylsulfonyl chloride (0.20g) was added to a solution of the subtitle product of Example 3

25

step ii) (0.40g) and 4-dimethylamino pyridine (0.17g) in pyridine (10ml) was stirred for 24h
at room temperature. The reaction was quenched with 10% potassium carbonate solution

(10ml) and the aqueous extracted with EtOAc (2 x 20ml). The crude material was dissolved
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MS APCl (+ve) 471 [MrH + 20 1H NVR 8 (DVBO) 7.83 (m
1H, 7.75 (s, 1H, 7.33 (m 3H), 7.11 (m 2H), 5.92
W@ 30040HKU43 4. 69 (s, 1H), 4.32 (s, 2H), 3.96 (sPCWHB2003/003175
3.66 (s, 3H), 3.40 - 3.20 (m 2H), 1.03 (d, 3H
Exanpl e 3 N-(2-(Benzylthi Q3gsb- {
[ (1R) - 2- hydroxy- | -nmethyl ethyl ] am no}pyrimdin
in THPZ(E] Omé)t mvdrte@chmﬂamra@tw@mmm flugrde E&A@Eﬁo%ﬁb é@rllﬁsmn at

f
room t%I’BB?rFWG ’51}6 rgac%on vyas qtuglbchleg Iv@ 15{4%&1;&1{1‘0}1%%8 }L(Srgﬁ‘lasmd the
aqueodé’%ﬁtrﬁét@dﬁvﬁﬁ BADIAR (2 ke0RA) Uhd dganics were thanasontned] astred with
for 2h at roomtenperature, The volatiles

brine (mma Mg Q) apdh eansentrrded Revield i candle gyum which av?é@unﬁeg by
coum PSR 53 §A T BB B BT R i

with etm'aﬁdl (ﬁ@mﬂ H,0 (520h)l thd helatidegyeenioysd onddpirededed piressaue to yield
) and concentr ield a crude white solid.
thetlﬂel’ﬁ‘i’@P%HldélslaaW Wllfiurﬂ‘ﬁg 6%{% fied by reverse phase
A}l@le;;,éq ¢ |F| le / 0.02M ammoni um hydroxide (90%to
MS 0 aqueoui se)) to yield the title conmpound as a

'H NMIB 501 871(c, 2] 1160 (a{BIB53S (UZHPTRE(y 8F) BT (mmq»s 89 (s,

1H), 4-59)(,& @)?%Zéés 2{1394 Ol S?lﬂg%orré E?&fglezﬁfgb 04 @%ﬁﬁ 3. 40
(dt, 1H), 3.29 (m 1H), 3.18 (s, 3H), 1.07 (d, 3H). 15
The internmediates for this conmpound were prepared as

Exampke!d ows: i)

N (gt {W%m@é%ps@x@%% BTl slas aodec

dlmetﬁggls@x%lémlsﬁﬁoﬁﬁmﬁea| ani nol (12.0m) and 2-

enzyl t hi 0) - 6-chl oropyri m di n-4-am ne (1.9g) (Nugent,
RA et al. PCT Int. Appl. 1996. 252pp.
V\D9635678-_AI) in NMP (6m) and stirred at 100C for
three day$ be c1;|$re pouring 20 into H20 (200m) and
filtrapyon~ef-the precipitate. This solid was dried in

vacuof\afford the subtitle conpound as a pal e sandy

yel ho s\ojlld. Yield: 4.1g. Ms: APCl (+ve) 291 [ M+H| +

3,5-Dimethylisoxazole-4-sulfonyl chloride (0.60g) was added to a solution of the subtitle

product of Example 3 step ii) (50mg) in pyridine (0.5ml) and N,N-dimethylamino-pyridine
(16mg). The reaction mixture was stirred overnight. To this reaction was added excess
aqueous hydrochloric acid (1M) and stirred for 1h. The solvent was evaporated and the
residue diluted in EtOAc (100ml). This was washed with H,O (2 x 20ml) and brine (10ml).
The organic layer was dried (MgSO;) and concentrated to yield a white solid. This material
was purified by reverse phase HPLC (gradient 90% to 5% 0.02M ammonium hydroxide /
acetonitrile) to yield the title compound as a solid. Yield: 24mg.

MS APCI(+ve) 450 [M+H]"

"H NMR 8 pmso)y 7.26-7.30 (5H, m), 5.73 (1H, s),5.30 (1H, bs), 4.30 (2H, s), 4.0 (1H, br. s),
3.66 (1H, m), 3.54-3.59 (1H, m), 2.65 (3H, s), 2.39 (3H, s), 1.21 (3H, d).
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i)
2-(Benzylthio)-N-((1R)-2-{[tent-butyl (dinethyl)silyl]o
wogdo401es hyl et hyl ) pyri m di ne- 25 4, 6-di am ne PoT/GB2@B©03175

(0.29g) was added to a sol ution of

tent-butyldinethylsilyl chhgride (0.34g) and the

subtitle product of step i) (0.6g9) in DM (1 Or). The

reaction was stirred for 24h before addition of a

further equivalent of tert-butyldi nmethylsilyl chloride
Example® | ni dazole. After stirring for an additional 24h

. L infinb] pyRamidREWERT- Et OAC
N-2- (B J'rlnﬁ%(; %74%01 ?@@8@6820@003175 -37 and H20
Phenyllﬁﬂhnngsulfﬁhenmeous was extracted further with Et OAc
(3 x 100mL), the organics conbined, washed with H20
(100m ), brine (100m), dried (MySO4) and concentrated
to a crudezsolid. This material was purified by
col utm chr ofmt qgaphy (1:1 Et 20/ iso-hexane) to
affordth| subtitle conmpound as a yellow oil. Yield:

: APCl (+ve) 405 [MHH] + i)
{)2 ()B zy thio)-6-[((1R)-2-{[tert-butyl (di methyl)sil
mi'& )am no] - pyrimdin-4-yl}
nmet ha suINfonamd thanesulfonyl chloride (85 1) was

added to a sol uti of the subtitle product of step
ii) 10 (0.20g) and N, N-dii osopropyl et hyl am ne
(0.26mL) in DCM (10n1) at 0C. The ice-bath was

Phenylrf i eauRs1 Bliblidd @5 WAL 2hdado %gBlugiQ% 8%@ LB JrBfuct of
Exam;ﬂé gatipdd (dn gpdl I(Vk@ﬁ@‘{lma)rwlddﬁN&Bﬁieﬂ@laﬁdmbpymdnmi @0mg). The
brown oil. The resjdue was diluted in anol (té
reactioPAIX{1E 326 §1ITRPd For Bt A8 SheAFACHAIBRANE W 2 %‘& telrgiu ﬁmazomum
t
o9, TR FAG ATHL So AAS) s

dilutecincBE 20 ((lﬂ(hlrlﬁ))and ]i&droalniuao asidi@sl) f Thisivess vesshedawith do@i @hx 20ml)

NG AR
matenﬁﬁ%’s%{ﬁﬁiéaso evérbdisiRsyhri e (?9% . S‘VJ_b '@M@Bﬁbhﬁh M\ﬁﬁomde /

sed dlrectlylnthe next ep. Yiel
acetoni!tﬁcta) teyig)d heitle mmpeundzars amedifp Yaeld: 30mg

thio) -6-{ [(1R)-2-hydroxy-I|-nethyl ethyl]
MS AE{.#(%@) ‘E@ﬁm‘ﬁ n-4- yl)benzenesul fonanide HN_ '~OH O
'H NMR 5 QpcY) 728ANONt 8, m), 5.76 (1H, s), 5.02 (1H, bs), 4.43 (2H, s), 4.31 (2H, s)
4.02 (1H, br. s), 3.65-3.70 (1H, m), 3.51-3.56 (1H, m), 1.21 (3H, d).

Example 7
N-(2-(Benzylthio)-6-{[(1R)-1-methylpropyljamino}pyrimidin-4-yl)-2-

chlorobenzenesulfonamide

HN/\/OH

@Jﬁ
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/' H 25 Phenyl sul fonyl chloride (0.20g) was added to a
solution of the subtitle product of Exanple 3 step

WO 20040 0440g) and 4-di nmet hyl am no pyri di ne (0. 1¥g)/GBR003/003175
pyridine (10mM) was stirred for 24h at room
tenperature. The reaction wgs quenched with 10%
pot assi um car bonate solution (10m ) and the aqueous
extracted with EtOQAc (2 x 20m ). The crude materi al

. di 4/ 01144
e el ompiol i S Rep sttt g it e GBAUIRURRARER o o 37
chlorofaéﬂi@ﬁésdﬂ‘oﬁﬁ Whiofidd (31 Hihk stistitlelfroduct af Examglas step ii) (0.1g), N,N-
nperature. The reaction was guenched w ng
dlmethy}eenma@wrtshm%(@mgbj anq @ﬁ?utahaim%mnafw@é@%‘ 3Ma‘8tw) to yield
the t1t1¥mc§%P&£n§%% it ds%ﬂﬁﬁ)Yle]ghforﬂé gani cs were then

rine”(50m), dried (MySO) and
MS AE@IQeed)t%at[Eﬁ-H]b yield a crude gum which was purified

' NN 523033183“%‘:“%&5?5&1&@ O S (S 5 S b G bo),
e e

vvhlte solid. Yield: 0.39g. M5 APCI (+ve) 431 [ MPH + 1H
NVR S (DMBO) 7.87 (d, 2H), 7.60 (m 3H), 7.35 (d, 2H),
Example®3 (t, 2H), 7.22 (m 1H), 5.89 (s, 10 1H), 4.70 (s,

N-(2-@5%?1fhét,?)lg-gg(_ik%xf%nn%ﬁ%&%oﬁﬁi antido}pyifhfiin-43y1Rd- (M 2H),

cyanobkiizen¢Bdfonphtide o) - 6- { [ (1R) - 1- et hyl propyl ] am no} pyri m
di n-4-yl)-3,5- dinethylisoxazol e-4-sul fonam de 15
j~~OH HNO Ol ~N SANNS O\ : H
3, 5- Di net hyl i.soxazol e- 4-sul fonyl chloride (0.60g) was
added to a s/ol\u/ @gn of the subtitle product of
Exanpl e 3 ep”1i) (50ng) in pyridine (0.5m) and
N, N- di net h \am no-pyridine 20 (16nmg). The reaction
mxbur@ S irred overnight. To this reaction was

H
NC

The title compound was synthesised according to the procedure of Example 6
using 4-cyanobenzenesulfonyl chloride (0.30g), the subtitle product of Example 3 step ii)
(0.1g), N,N-dimethylaminopyridine (30mg) and tetrabutylammonium fluoride (4ml, 1M in
THF) to yield the title compound as a white solid. Yield: 45mg.
MS APCI(+ve) 456 [M+H]"
"H NMR 3§ (cpeiz) 8.05 (2H, d), 7.74 (2H, d),7.19-7.34 (5H, m), 5.85 (1H, s), 5.44 (1H, d), 4.13
(2H, ), 4.00 (1H, bs), 3.68-3.73 (1H, m), 3.54-3.59 (1H, m),1.21 (3H, d).

Example 9

25 N-(2-(Benzylthio)-6-{[(1R)-1-methylpropyl]amino}pyrimidin-4-yl)-4-

chlorobenzenesulfonamide
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20

aqueous hydrochloric acid (1M and stirred for |h. The
sol vent was evaporated and the residue diluted in
WEROO11(¢100M ). This was washed with H2O (2 x PORGB2@AM03175
brine (1 Or). The organic |layer was dried (MySO)
and concentrated to yield gywhite solid. This material
was purified by reverse phase HPLC (gradient 90%to 5%
0. 02M ammoni um hydroxide / 25 acetonitrile) to yield
the title cp&tg[(ya)m as a solid. Yield: 24ng. M5
APCI(+ve)H 50 TM+H + 1H NVR 6 (DVBO) 7.26-7.30 (5H,
, 5.73 , S),5.30 (1H, bs), 4.30 (2H, s), 4.0 (1H,
br OS)Q 3. (1H, m, 3.54-3.59 (1H, m, 2.65 (3H,

%10 21 (3H, d). WD 2004/011443
GB2003/ 003175 9- Exanple 6

2 (Benzyl t hi o) -6 [ (1R) - 1- et hyl propyl ]
am no} pyri mdin-4-yl)-1- phenyl net hanesul f onam de 5
HI\I-I~()—| O ,GI ~-NSANNS mHI/

PR e ALY bR 5ol R s AR AL i

using hichli&eﬁgénebﬂfd%)ﬂ J:Iﬁbﬁ&‘e ©.3d tﬁé‘ §{1bt1tle product of Example 3 step ii)
di met hyl am nopyri di ne The 10 reactjon

0. lg)rdV»N -dinecthigeminopyridige {Mn@hmdmr elangaenineluerde (4al, 1M in
tetr | (7, 1M
ap) Y RGO} Fp it TRRR R Yt 0 ey apor at ed

MS ARQU+vEedosgpiug  diluted in Et OAc (100m ) and

. hydrochloric acid (1M. This was washed wi g X

HNMéréﬂ@Dcna?}aO GHHL 8. 7(490(% D), 7iv0- b &HLaB); Wélﬂr $)eé 15 (1H, bs),
I

+20 GRSy B FRBRT AG0EE Es e SR I R LRE0Ys 1 s

0. 02M anmoni um hydroxi de / 15 acetonitrile) to yield
the title conpound as a solid. Yield: 30ng. M5
ExamphedQ +ve) 445 [MrH + 1H NVR 8 (CDC13) 7.24-7.40 (10H,

V-4 R meal oo aRBlopn gyt 421
cyanobebdengsilbonaidide n) , 1.21 (3H, d). 20 Exanple 7
N-(2-(Benzylthio)-6-{ [(1R)-1-nethyl propyl]
am no}pyrimdin-4-yl)-2-

HN/:\/OH

CN
i

2-Cyanobenzenesulfonyl chloride (0.30g) was added to the solution of the subtitle product of

Example 3 step ii) (0.1g) in pyridine (1ml) and N, N-dimethylaminopyridine (30mg). The
reaction mixture was stirred for 4h. To the reaction mixture was added tetrabutylammonium
fluoride (4ml, 1M in THF) and stirred for 16h. To this reaction was added aqueous
hydrochloric acid (1M, 30ml). The solvent was evaporated and the residue diluted in EtOAc
(100ml). This was washed with H>O (3 x 20ml) and brine (10ml). The organic layer was
dried (MgS0O,) and concentrated to yield a solid. The residue was purified by column
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chl orobenzenesul fonam de HN CI 01,110 SANI NS H W

2004/ 011443 PCT/ GB2003/ 003175 -40 The title conpound
wor®4pynthesi sed according to the procedure of PEXRGBRI03/003175

6 using 2- chlorobenzenesul fonyl chloride (0.31 g),

the subtitle product of Exagple 3 step i) (0.19),

N, N- di net hi/ll am nopyri di ne (30ny)

chromgtograpby (& ?-bﬁﬁfeme Jobifalowedqy, COlW ghrprpejography; (Bf@Ac) to
whi t lid. Yield: 30ng. MS
yield iﬁ@?i@%‘#&‘ﬁ’gs %i VR S ?Céomla) 8. 14 (1H, gl)“JJ

MSAPCIJ(Své)ZIﬂﬁ[MBH] 22 7 35 (6H , 5 84 (1H, s), 5. 03

'ELNWER © cron 20 G QAT Sbrf 02 Gl mq‘ oty 78 L R et 40 (TFE m), 7.10-

135 G REBINTH K500 Gt o A Bl GBI PKeprL o 121 g
HNN O O SANNS HNCJ(:::r 15 The title conpound

was synt hesi sed accordi ng to the procedure of Exanple
Example 11 ng 4-cyanobenzenesul fonyl chloride (0.30g), the

iy ¥ 2. i A O k),

NG RERF S RSB opdind) i din 4 0.5

cyancbenzenbsitlfonamideri um fl uori de (4nil, 1Min THF) to yield
the title conpound as a white solid. Yield: 45ng. 20
M5 APCI (+ve) 456 [M+H + 1H NVMR 8 (CDC13) 8.05 (2H, d),
7.74 (2H, d),.7.19-7.34 (5H, m, 5.85 (1H s), 5.44
(1H, d), 4.13_ (8f s)., 4.00 (1H bs), 3.68-3.73 (1H
m, 3.54-3IN69 Y1H, nm),1.21 (3H, d).

N
0..0 |
NC. : /S\m N/)\S/\©

3-Cyanobenzenesulfonyl chloride (0.30g) was added to the solution of the subtitle product of

Example 3 step 1i) (0.1g) in pyridine (1ml) and N, N-dimethylaminopyridine (30mg). The
reaction mixture was stirred for 4h. To the reaction mixture was added tetrabutylammonium
fluoride (4ml, 1M in THF) and stirred for 16h. To this reaction was added aqueous
hydrochloric acid (1M, 30ml). The solvent was evaporated and the residue diluted in EtOAc
(100ml). This was washed with H,O (3 x 20ml) and brine (10ml). The organic layer was
dried (MgS0O,) and concentrated to yield a solid. The residue was purified by column
chromatography (EtOAc / iso-hexane 7:3 to 1:1) to yield the title compound as a white solid.
Yield: 45mg.

MS APCI(+ve) 456 [M+H]"

"H NMR & cpeizy 820 (1H, s), 8.15 (1H, d), 7.80 (1H, d), 7.60 (1H, 1), 7.20-7.40 (6H, m), 5.90
(1H, s), 5.50 (1H, d), 4.32 (2H, s), 3.50-3.80 (2H, m), 1.21 (3H, d).

Example 12
N-(2-(Benzylthio)-6-{[(1R)-1-methylpropyl] amino}pyrimidin-4-yI)-3-

chlorobenzenesulfonamide
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Exanple 9 25
N-(2-(Benzylthio)-6-{[(1R)-1-nethyl propyl]am no}pyrim
wWa@lRw401 k3 - 4- chl orob enzenesul f onam de WO 200B¢DGB4003/003175
PCT/ GB2003/ 003175 -41- ~OHHN NS\ G \ SANNHI/
I/ The title conmpound was sgnt hesi sed according to the
procedure of Exanple 6 using 4-chl orobenzenesul f onyl
chl ori de (O 31 g) the subtitle product of Exanple 3
step ii) N, N-di et hyl anmi nopyri di ne (30ng)
and tetrdd tylannDnlun1quor|de (4mL, 1IMin THF) to
yield th | e compound as a white solid. Yield:
18nQ;1 % AP (+ve) 465 [ MFH + 1H NMR S (CDC13) 7.80

Cl 7 20-7.40 (5H, m), 5.90 (1H s),
5 (MH bs) 2H s), 4.00 (1H, bs) 3.60-3.80
. m), 3.42-3. 60 , 1.21 (3H, d). 10 Exanple

10 N-(2 (Benzyl t hi o) - 6 { [(1R)-1-rret hyl propyl ]
am no} pyri mdin-4-yl)-2- cyanob enzenesul f onam de

3- Chlé'll%enzenegﬂfo@}@ﬂogdk (o8 N)é) was%klh‘é(ﬁo%é solutidkPof the subtitle product of

2- Cyanobenzénesul fonyl Chloride (0.30g) was added t
Examplhé stepliDt(0d ) wfpytriénes(ind) andgV, bfrcbmﬁtylmmomaim @031g) The

reacth{Np tt}}:g)\%%cs)gﬁ?%gorg P’g% I};pgel rg%;‘él&ﬁ)nllg(q.lﬁe was déafiltetrabutyl 8n1um

fluori A@mS,! 1M e WHIFY bind! Birrddfok héh. B tid @actmmtzwaaidwaqmaed
tet rabut%ll amoni um 20 fluoride (4nl, 1M in THF)

and
hydrogiioria el 14, JGRD. The sofvent s evamoratordhan g é%ﬁlfgtﬁ’%]éltﬁél in BtOAc
(100ml). This was washed with H,O (3 x 20ml) and brine (10ml). The organic layer was

dried (MgS0,) and concentrated to yield a solid. This material was purified by reverse phase
HPLC (90% to 5% 0.02M ammonium hydroxide / acetonitrile) to yield the title compound as
a solid. Yield: 30mg.

MS APCI(+ve) 465 [M+H]"

"H NMR 8 peizy 7.93 (1H, m), 7.80 (1H, d), 7.55 (1H, m), 7.45 (1H, t), 7.20-7.40 (5H, m),
5.90 (1H, s), 5.20 (1H, bd), 4.32 (2H, s), 4.00 (1H, bs), 3.60-3.70 (1H, m), 3.45-3.60 (1H, m),
1.21 (3H, d).

Example 13
N-(5-{[(2-(Benzylthio)-6-{[(1R)-1-methylpropyl]amino}pyrimidin-4-yl)amino]sulfonyl}-
4-methyl-1,3-thiazol-2-yl)acetamide

OH

f
Ncaasae
a
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hydrochloric acid (1M 30m ). The sol vent was
evaporated and the residue diluted in EtOAc (100m).
wa biog/ovag3 washed wi th H20 (3 x 20mL) and bri nePC/GBRY03/003175
The organic |ayer was dried (MJSO4) and concentrat ed
to yield a solid. The resi de was purified by col urm
WO 2004/ 011443 PCT/ GB2003/ 003175 -42 r omat o%
2-(Acgtptemipo)t 1, 3-darrlsdriwliong)chiogide §hd A2)oyas aﬁiﬁf? 2 solutin of the

s GRERGE OB SRlg S SioNo 80 PR PR NGRS ooy
dimetigyl@0inopitidids (60mG8-The Geaclidtimixthire Wastirréd 78 4 dys. Mp,this reaction
more %ﬂégyl?cf&?nc{%(})@lﬁg ?’3% 'Qiq?edgsld stg‘rgbéog 2 81@5?( é’pgi%oreg%t%zllvﬁgs' added

aqueoﬁ lﬂh) hioric ol EXAapig, é(;mll)"aﬁd?Tf-IF?Qé'ﬂ/ﬂ ! t’I’h‘i%) w@s %tl)rreg for 18h before the

ropyl ] “"am no} pyri i di n-4-y
solverrty\aa ebapvzand sud fhemesdwbalilbGdHhl EtQAO (NOMN).J This'vdis vdshed with

A T NG N N

yield £33, IThis mbtedig) whipR¥ddby8vdrédPhas@HBL.C (90% to 5% 0.02M
NN- di et hyl am nopyri dine (30ng). The 15 reaction

ammopju hydsowids / gedtemirde) toryialhtheTiletdemponad as osrlid xXYiglde20mg.
butyl amoni um fluoride (4m, 1Min
MSA}%@E(Y@‘%C’%@S@? d for 16h. To this reaction was added
1
HNMR l%é,mmrsm D h)¢ 5.86 (O, (bkM 4. 80T, bs)T B2 732HY t33\@-§39
evg%ora% ed and {She r)eS| dEe di P/lut edaﬂ tOAcs( &8
(2H, mmzéowag PadA3d3 i Dhl.LRGH.3Dx 20nml) and brine (| Ord)
The organic |layer was dried (MySO4) and concentrated
to yield a solid. The residue was purified by col um
Exampf: phr omat ogr aphy (EtOAc /| iso-hexane 7:3 to 1:1) to

dthetltleco ndasavvhltesolld Yi el d:
N-(Z-@nayl thig)-aril f~lcpe npdpyyimidineErRes) 8. 20

.80 1H d), 7.60 (1H, t).
(meth&?sgg-@g.'lllb%éfs“%—"? 'g'.l‘beo (1H,( s) | L s (1H,( d) | ) 32
(2H, s), 3.50-3.80 (2H, m), 1.21 (3H d). 25

HN/:\/OH

s Ll

2-(Methylsulfonyl)benzenesulfonyl chloride (0.19g) was added to a solution of the subtitle
product of Example 3 step ii) (0.2g) in pyridine (4ml) and N, N-dimethylaminopyridine
(59mg). The reaction mixture was stirred for 4 days at room temperature. The solvent was
removed, THF (2ml) and sodium hydroxide (10%, 3ml) added and stirring maintained for 2h.
The volatiles were removed in vacuo and the aqueous residue extracted with EtOAc (2 x
20ml) and evaporated. To this residue was added aqueous hydrochloric acid (1M, 30ml) and
THF (10ml). This was stirred at room temperature for 1h. The mixture was extracted with
EtOAc (2 x 30ml). This was washed with H,O (2 x 20ml) and brine (20ml). The organic
layer was dried (MgSO4) and concentrated to yield a solid. This material was purified by



Exanpl e 12 N-(2-(Benzylthio)-6-{ [(1R)-1-nethyl propyl]
am no}pyrimdin-4-yl)-3- chl orobenzenesul f onam de WD
wQoo0miNn43 PCT/ GB2003/ 003175 -43- HN - -1 CH PCT/GBM03/003175

Cl (,S\N N S 3-Chl orobenzenesul fonyl chloride (0.309)

was added to the solution gk.the subtitle product of

Exanple 3 step ii) (0.1g) in pyridine 5Irﬂ)_a_nd ) )
reversé\phase FEPLIG) (986 10034 10l @Mhemmeoivy) hydrpeids / pessenitride) to yield the title

m'éture \é?sgsﬁdar ed for 4h. To the reaction mxture
compoynd 25,3 Jelifl-+ YIS B0RB anmoni um  fluoride (4nl, IMin
MSAﬁd:‘i'f—)rv@GdO?gM#H]éd for 16h. To this reaction was added

aqueous hf/drochl oric acid (1M 30ml The sol vent was

'H NMR & pocat &l -83¢ (1 Hedd)e$ 23186l Huddd7-30r7HOGRH, dk 73830 GH, m),

5 o150 A AL 2 R A L o e

3.45 (30 syjerd(3aLsy! i d. This material was purified by
reverse phase 10 HPLC (90% to 5% 0. 02M anmoni um
hydroxi de / acetonitrile) to yield the title conpound

Examﬁﬁ 15a solid. Yield: 30ng. M5 APCI (+ve) 465 [ M+H + 1H
(CbC13) 7.93 (1H, m, 7.80 (1H, d), 7.55 (1H,

N-2-(Benzylthi6)-6¢-1 (1 RY-1 -meth¥ipr dpyifhnhinbl pyHimidin-404)-¢1H, s),

5.20 (1H, bd), 4.32 (2H, s), 4.00 (1H, bs), 3.60-3.70

10 (methylsplfopylbenzenesulfgpamiley 1y 15 1.21 (3H, d). Exanple
13 N(5-{ [(2-(Benzylthio)-6-{ [(1R)-1-nethyl propyl]
am no) pyrimdin-4-yl)am no] sulfonyl}-
4-met hyl -1, 3-thi azol - 2-yl )acetam de 20 HN ~CH 01, 110
eN N SAN N-SAq OHH |

HN

~N

0,.0 |
H
oy
O o

The title compound was synthesised according to the procedure of Example 14
15 using 4-methylsulfonylbenzenesulfonylchloride (0.19g), the subtitle product of Example 3
step ii) (0.2g) and N,N-dimethylaminopyridine (60mg) to yield the title compound as a white
solid. Yield: 60mg.
MS APCI(+ve) 510 [M-+H]"
'H NMR 8 (cpcrs) 8.09-8.12 (1H, d), 7.97-8.00 (2H, d), 7.20-7.30 (SH, m), 5.90 (1H, s), 5.65
20 (1H, bs), 4.28 (2H, s), 4.00 (1H, bs), 3.69-3.71 (1H, m), 3.49-3.60 (1H, m), 3.05 (3H, s), 1.17-
1.19 (3H, d).

Example 16
N-(2-(Benzylthio)-6-{[(1R)-1-methylpropyl]amino}pyrimidin-4-yl)propane-1-

25 sulfonamide
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~S 0/ ~-HW 2004/011443 PCT/ GB2003/ 003175 -44
2- (Acetyl am no) -1, 3-thiazol e-4-sul fonyl chloride
W@ 20020giH43vas added to a solution of the subtiPCEGB2003/003175
product of Exanple 3 step ii) (0.2g) in pyridine (4nl)
and N, N di net hyl am nopyri djgae (60ng). The reaction
m xture was stirred for 4 days. To this reaction nore
sul fonyl chloride (0.759) was added and stirred for 2
days. Tq. tRkisOHeacti on was added 5 aqueous
hydrochlpric acid (1M 20nl) and THE (20mL). This was
stirre 18h before the solvent was evaporated and
g ef§idue diluted in EtQAc (100m ). This was washed

~ i Phy 3 and brine (10m ). The organic
| ayerl was dried 1) and concentrated to yield a
solid. This matery¥al was purified by reverse phase
HPLC (90%to 5% 0. 02M anmoni um hydr oxi de /
acetonitrile) to yield the title conmpound as a solid.

Propan(é-@1stifordfd W 1orike §W5%‘Z?mcmgimg%s[a%€& tb alddiW¥R cﬁ“ the subtitle
(DVBO) 7. 20- 7. 3 1H bs), 4.69 (1

produgfs)f, Emrrme 3 step iih &2g)3n gﬁl\é (39) a(lé H,Nﬁlsomomdetbslralmns@ (0.14g) at

0°C. {p Bat Bk b Sutrs ror A s QIR STRPBSIR, Tothesergionpiture
more N‘Nldﬂsdp%ag);fet élﬂﬁiﬂ%)(b 51141%?’ @W&d)d@@ REE IR T hioR &Ik € was stirred for

an additipna 2k $he PEM Wb@mwé sludﬂcm«jfuceé respure eng the r_gaggluewh@olved
in T}[Egglﬁ_g[ d éﬁlssﬁlgllx't{ﬁé ?&%1.81; %g?r%f{f#gyr)%dfmg% %?ﬁ%éd 29161 stirred

overnijhty ”ﬂhdﬁ&h&t}dn&fﬁxﬁﬁ@ wias diled withBErOAc TRl daebi@hic layer was

m xture was stirred for 4 dg%s at room tenperature.
separatgrbiremy the pquepps 2y F e FERPOTARELQ SRgssaR g theygpidg was added

aqueogﬁﬂﬁﬂ‘i?_%e Vo%g?& l\%@dml gﬁ?‘ﬂH‘Fr{% i)' ﬁrhhmam%ﬁ%hfb%% {eﬂ{perature

es V\B e renove I'n vacuo an
for 3hadlheauisture sias exctragsedlveitit BiD Av (hx Bifaic The oxgaRiss 2@ndyvasied with

d hi d
brine (YGHEG RirEbiaed Heghig e et OHEE0] Hes Sconipied., bis
s o B84 5 RTUASPRBE MELCF(0090 o g 0TS Bt HSovice

extracted with . This was washed with
acetorzle) 12 yiel@ Gl titleznothpbnichas g wbﬁquhdﬂﬁéteblr gémgc
MS APCI(+ve) 397 [M+H]"
"H NMR & (cpcpsy 7.21-7.41 (5H, m), 5.94 (1H, s), 5.05 (1H, d) 4.30 (2H, s), 4.10 (1H, bs),
3.68-3.73 (1H, m), 3.53-3.60 (1H, m), 3.16-3.21 (2H, 1), 1.77-1.90 (2H, m), 1.21 (3H, d). 1.00
(3H, t).

Example 17
N-(2-(Benzylthio)-6-{[(1R)-1-methylpropyl]amino}pyrimidin-4-yl)-5-chloro-1,3-
dimethyl-1H-pyrazole-4-sulfonamide



| ayer was dried (MgSO4) and concentrated to yield a
solid. This material was purified by WO 2004/ 011443
WOEMAGBRGD3/ 003175 -45 reverse phase HPLC ( 90P6T/GB38¥3/003175
0. 02M anmoni um hydroxi de / acetonitrile) to yield the
title conpound as a solid.gyYield: 30ng. M5 APCl (+ve)
510 [MtH + 1H NMR 8 (CDC13) 8.31-8.34 (1H, dd),
8.23-8.26z(1H, dd),7.30-7.40 (2H, d), 7.18-7.30 (3H,
m, 5 6/i8/KlH, s), 4.90 (1H, d), 4.20 (2H, s), 4.00
(1H, bEN 3761-3.65 (1H, m), 3.45-3.60 (1H, m), 3.45
3H  skixf- 21 (3H, d). Exanple 15

(Q (Be%l t hi o) - 61g [ (1R) - 1- met hyl propyl ] am no)

N
( mretthyl sul fozenesul fonamde HN ,~OH O ONS |
gl H O SO The™title conpound was synthesised
according to the procedure of Exanple 14 15 using
4- et hyl sul f onyl benzenesul fonyl chl ori de (0.19g), the
subtitle product of Exanple 3 step ii) (0.2g) and

3-Chld¥bkIgH- mawlam pomyoledi-nfop§lohigridec(Oytide) wag drletlitd the subtitle

R I ORI G

53 Omgg ZE igeéwg@czrfl ﬁﬂt\gggv?as}rtlgrgd &ngHi‘ﬁlg@l?H ok terﬁg&QtuQel Hro ks reaction

was adile6 $etBabutlylqnirhdnium) ﬂuc31d¢Q41&1 an1 (m’FHF)T)nd S G| fQBH} B9 this

.. 1.17- 1.19 (3H : A 6 - t hi.q)=6:
mixturepy e R BR A SO D A Sl abROAe @ x
30ml) ARnBHHeqDEM) FEnNSnAIRA Srbadid BayRhh SBAQDANENS ) 4ad concentrated.
This material was purified by column chromatography (BtOAc / iso-hexane (1:1) to EtOAc)

10 to afford the title compound as a white solid. Yield: 30mg.
MS APCI(+ve) 484[M-+H]"
"H NMR 8 (cpcisy 7.22-7.37 (SH, m), 5.87 (1H, s), 4.95 (1H, br,s), 4.27 (2H, m), 4.0 (1H, br.
s), 3.80 (34, s), 3.66-3.70 (1H, m), 3.52-3.56 (1H, m), 2.44 (3H, s), 1.20 (3H, d).

15 Example 18
N-(2-(Benzylthio)-6-{[(1R)-1-methylpropyl]amino}pyrimidin-4-yl)-1,3,5-trimethyl-1H-

pyrazole-4-sulfonamide

HN/\/OH

35 s

20
The title compound was synthesised according to the procedure of Example 17

using 1,3,5-trimethyl-1H-pyrazole-4-sulfonyl chloride (0.30g), the subtitle product of



10

15

20

25

-46- H\-~OH N O,, ON NS/ H Propane-1-sulfonyl
chloride (0.14g) in DCM (I M) was added to a solution
wo@booher4gibtitl e product of Exanple 3 step iiBCT/GB2@p/003175
in DCM (3m) and N, N-diisopropyl et hylam ne (0.14g) at
5 OC. The reaction m xture.jgas stirred for 24h at room
nperature. To the reaction mxture nore

Examme &s@ﬁp idprlepW, /Xtdwlleﬁmamln@wm@ (G0ms) aielaiiylaponium
T S e e

MS Apegideeiaestved in THE (2ml) To this mxt ure
) sodi um h%/drom de (10% 2m ) was added and stirr
H NMRBéxcricght-21-THé (PHaai 07 tiBtshrded Wl &l €. 14 e Has; H(Htlﬁé\br ),

370 Rulotir SRR SRR P PRESE PR SR D L B o o
resi due was added aqueous hydrochloric acid (1M
30mL) and THE (10m ). This was stirred at room
_Elﬂhﬂ;érature for 3h. The mixture was extracted with
N-(2- bty oo O BRARIU 6P HEAIE- 06 ARt AR B S
and concentrated. This material was purified by

reverse ng%Fe HPLC (90%to 5% 0. 02M amoni um hydr oxi de
| lgydacetonitrile) to yield the title conpound as a

|t SO|Id Yield: 30ng. Ms APCl (+ve) 397 [ MH] + 1H
CDC13) 7.21-7.41 (5H, m, 5.94 (1H, s), 5.05
s(l

H s), 4.10 (1H, bs), 3.68-3.73 (1H,
Pb H m, 3.16-3.21 (2H, t), 1.77-1.90
2H, , H d). 1.00 (3H t). 20 Exanple 17
N-(2- (Benzylthi 0)-6-{ [(1R)-1-nethyl propyl]
am no} pyrim di n-4-yl)-5-chloro-1, 3-
di met hyl - 1H- pyr azol e- 4- sul f onam de WD 2004/ 011443
pa/"@_:@@@gbt(; gduct ofj step HNH(O.2Pe)Nvas added ethanolamine (3.0ml) and the

reaction was heated at 100°C for 1h. To the reaction was added EtOAc (50ml) and H,O
(50ml) . The organic layer was separated and washed with H,O (2 x 20ml) and brine (20ml).
The organic layer was dried (MgSOy), the solids were filtered and the solvent removed under
reduced pressure to give a solid. This was purified by column chromatography (EtOAc / iso-
hexane 1:1) to yield the title compound as a solid. Yield: 30mg.

MS APCI(+ve) 355[M+H]"

"H NMR & cpeisy 7.19-7.40 (5H, m), 5.91 (1H, s), 5.45 (1H, t), 4.33 (2H, s), 3.77 (2H, t), 3.52
(2H, m), 3.13(3H, s).

The intermediates for this compound were prepared as follows:

i) 2-(Benzylthio)pyrimidine-4,6-diol

A solution of sodium hydroxide (3.30g) in ethanol / H,O (60ml / 60ml) was added to 2-
mercaptopyrimidine-4,6-diol (10.00g) and the mixture stirred for 10min. Benzyl bromide
(13.45g) was then added dropwise and the mixture heated at 60°C for 2h. The reaction was
cooled to 0°C for 1h before the precipitate was filtered and washed with H,O (100ml) and
then dried in vacuo to afford the subtitle compound as a cream solid. Yield: 15.0g.

'H NMR 8 pmso) 7.41-7.46 (2H, m), 7.20-7.40 (4H, m), 4.39 (2H, s).
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01,110 NSANNS NHNC
3-Chl oro-1, 5-di net hyl -| H pyrazol e- 4-sul fonyl chloride

W@ 20034giH43vas added to the subtitle product of PEREGBRI0G/003175
3 step ii) (0.1g) in pyridine (1 m) and
NN- di met hyl am nopyri di ne 5.4030ng). The reaction
m xture was stirred overnight at roomtenperature. To
this reaction was added tetrabutyl ammoni um fl uori de

. A, . IMin T an irred for 3h. To thi m xture
i) 2-( y%‘é’i%""g‘&‘ﬁgg‘)&&mﬁa‘?%‘?ﬁl oric acid (30m, | il\/b a)r(ldu

N, N-Denbthsiahiide (iht) vits@aded © the sI3RbY thohisnsubtitla erqdondfstep 1) (5.0g)

in PhogEl RS DO BRIGHIC (ARIA LRI GRS (LU | B TRt tprlioved to

con LGB0 O B S0GPRIATT ke B, i
mixtuR0ongy.extrb@edARGh (BtOAX (280thIyViahd wadlidd NNR ine@CI®)mI), dried (MgSO.)

and coippivofy 25 wTopd e cefae ot thig hude Boally inytnlvy

columfé\;Eh}oiI{cho géﬁ%ﬁ%ﬁ%&é@ l/\és(%gf}e(xgﬁeen(zlé It?l %(I)‘%?}"ﬂg _y{?e)ld the-t4f dodlfound. Yield:
4.10g[ (1R) - 1- et hyl propyl ]

' A5 TRt 6 DA -5 N 1 20

The title conpound was synt hesi sed according to the
procedure of Exanple 17 using

iif) N-12-@3 Gzylthivp6hohilotopypiymidinot-o1]sethsfesulfonaghider | de

To messhy GRbeRsRS o 5 BV Gt s 8 2004 Sy Byaride (0.599) a
room NpREaREE AN SiffraPRY NhdiTeghik 2GR Wikkhbe hddrd Uhe $ebiie Btddict of

fluoride (4ml, 1Min THF) to yield the title conmpound
step i endithmix@regired. at yoosn sempemafre foneh. APathe£eastion egkivrgyas added

EtOAf:L Wnl\{g?rﬁgd éﬂﬁg&ns( %?0@}0:364%@ {S?EJ'(’I, ]erD ’E%e?&ggﬂiylay%) waé se%grated
and washed with brine (20ml), combined, dried (MgSO4) and evaporated to dryness under
reduced pressure. The residue was purified by column chromatography (20 to 50% EtOAc /
iso-hexane) to afford the subtitle compound as a yellow oil. Yield: 1.60g.

MS APCI (+ve) 330 [M+H]"

"H NMR & pumsoy 7.40-7.42 (2H, d), 7.20-7.40 (3H, m), 6.70 (1H, s), 4.38 (2H, s), 3.30 (3H,
s).

Example 20

N-(2-(Benzylthio)-6-{[(1R)-1-(hydroxymethyl)propyl]amino}pyrimidin-4-

yl)methanesulfonamide

N\

i__OH

0w [
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53.70 (3H, s), 3.64-3.68 (1H, m, 3.50-3.54 (1H, m,

2.41 (3H, s), 2.39 (3H, s),1.20 (3H, d). Exanple 19
WOR0E/0PHEB enzyl t hi o) -6- [ (2-hydroxyethyl) am Poi/GB2003/003175

pyrim’din-4-y|} meth an es uif onamde ~ OHHNN

O ~0" SNNIS 10 To thgosubtitle product of step

iii) (0.20g9) was added ethanol amine (3. On) and the
r ean ihersubvade produeschf Fxampted Fsiap iih (0. éQg)ﬂ%gﬁ\il% £pb) gtas added
dd d H20 T
235500 5L e AT e RO T80 B

reacuoﬁ waQ %dﬁ(e%%f@Ac GBmINE AT EA BRI, TUE brasaR 18Ydreehs CbEBdd and

ids were filtered and the sol vent renoved under

Washed wdhl te0 (@me&mﬂb end brigg (26md). sldiejoggarihiayernas gourbingds dried,

(s GO BTSSR 08 e oA i g i

by cohﬁa%c&t(rzsmabo W Ac Aiso Wbk 16 0RCEB)e the ide Eoré@ox(nﬁlfl,s a solid.
m, 5.91 (1H 's), 5.45 (111, t), 4.33 (2H, s), 3.77
Yield: (121Hg t), 3.52 20 (2H, ), 3.13(3H, s). The

for this conmpound were prepared as
MSA]%@I‘('F é(ggiﬁ{d)eég (Benzyl t hi o) pyri m di ne-4, 6-di ol A
'H Nwﬁgb hghg&wﬁ}zgfzm A9QIH), hwtr (DBO(QIGH,(Iﬁ) 308) (1) be), ABOEILH) bHAB0 (2H,
was ad
), 3. 8%@%@9}, 3pPr3- ﬁééﬂfhénw éO éﬁ%lS) (11‘61 bO4 1 Bt 1421, ), 0.83
(GH, t)stl rred for 10m n. Benzyl brom de (13.45g) was then
added dropwi se and the m xture heated at 60C for 2h.
The reaction was cooled to OC for |Ih before the

preC| pitate was filtered and washed with H20 (100m)
Exampll t hen dried in vacua to afford the subtitle

N-- GBI G b o MsBiDeghdiino} ybAigh-t
yDmethanesddfod80Md©11443 PCT/ G32003/ 003175 -49- i)
2- (Benzyl t hi 0) -4, 6-di chl oropyri m di ne
N, N-Di net hyl aniline (7nml) was added to the slurry of
the theopubtitl e product of step i) (5.0g) in
phosphorus oxychl oride (35ml) and heated at reflux for
1thN e _Oelacti on was allowed to

3

To a solution of the subtitle product of Example 19 step iii) (0.20g) in NMP (0.5ml) was
added 2-aminopropane-1,3-diol (1.0g) and the reaction was heated at 100°C for 2 days. To
the reaction was added EtOAc (50ml) and H,O (50ml) . The organic layer was separated and
washed with H,O (2 x 20ml) and brine (20ml). The organic layer was dried (MgSOy) and the
solvent removed under reduced pressure to give a solid. This was purified by column
chromatography (1:1 EtOAc / iso-hexane then EtOAc) to give the title compound as a solid.
Yield: 20mg.

MS APCI(+ve) 385 [M+H]"

'H NMR 6 puso) 7-40-7.42 (2H, m), 7.20-7.30 (3H, m), 5.85 (1H, s), 4.63 (1H, s), 4.32 (2H,
s), 3.40 (4H, bs),3.20 (3H, s).



5 cool and excess phosphorus oxychl ori de was renoved

in vacuo before pouring onto ice. This m xture was
wexdnactsexl with Et OAc (200ml) and washed with PCT/682003/003175

(2x100m ), dried (MgSO™4) and concentrated in vacuo to

afford the crude product. Epis crude product was

purified by colum chronmatography (EtQAc / iso-hexane

(10 to 20%) to yield the title conmpound. Yield:

. .1099. 10 1H NMR 8 (CDC13) 7.40-7.42 (2H, m,
—é—égxame 7.30 (4H, n), 4.38 (2H, s). iii)

N-2-(Benz1thROLe1(2 R)-2hyfir &ypesppdaminb fiyriridih Wog) hethanesuifonamide
( (kh Z§d 'T!'g rrg“t(hg)ne gul?ﬁ?na@nmdae (1Fb4y;g) in E)Fli/% (30m)
vvas added 60% sodi um hydride (0.59g) at room
ten‘peratubg and stirred for I'h. To this mxture was
/\oltl/d the subtitle product of 15 step ii) and
the Xxture stirred at roomtenperature for 6h. To the
o de ct Non m'xture was added Et OAc (50nl) and aqueous

id (50m, 1M. The organic |ayer was
H,epé\fat éshed vvlth brine (20mL), conbi ned,
dried (MgSON.4and evaporated to dryness under reduced

pressure. The residue was purified by col um
chromat ography (20 to 50% Et OAc / iso-hexane) to

To the%fl prg c‘,\i'/glf' L % lf?e?rrep 8?([ m?qiﬁ\%q!’ Wi e 5&%&1‘{)'1'
amino- E Z&gp%no‘}%o ﬁgﬁj anq)the Feagtg)n wébcheﬁl%ﬁl at %qC ﬁ)r 68. (F%'The Rhetion was
added Et(()ﬂe (8Benb ylhdl H26)(26m{) ThlS solutlon was a01d1ﬁed with aqueous hydrochloric

10 scid. o iekenallt PRI T LRRR G0 (s R g dtmT aha the

driredie efsét@
oo 54 D U kbt o e

n N
solid. s malgral qufwdé)mrﬁ@mtmﬁw C(@O 58n0.02 Omum

o BB HB0 SSBEH R SBEuIY o SRS e 1

MS ARPCHau)370ayieH vas separ at ed and vvashed W|th H20 (2 x
20ml) and brine (20nml). The organl c |layer
15 IHNMBﬁmmelﬂ 2dr47e$H, m), 590 (1H, s), 5.40 (1H, bs),4.32 (2H s), 3.90-4.10 (1H,

m), 3.40-3.50 (1H, m), 3.21 (1H, m), 3.10 (3H, bs), 1.20 (3H, d).
Example 23

N'-(2-(Benzylthio)-6-{[(1R)-2-hydroxy-1-methylethyl]amino}pyrimidin-4-yl)-V,/V-
20 dimethylsulfamide

> OH

B
‘\T/S\N N/)\S/\©

To the subtitle product of step i) (0.20g) was added (R)-alaninol (2.0ml) and the
25 mixture heated at 80°C for 2 days. The reaction mixture was diluted in EtOAc (50ml) and
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5 (MgS™) and the solvent renoved under reduced
pressure to afford a solid. This was purified by
w@e odowimid4ehr omat ogr aphy (Et OAc / i so-hexane 1: 1pCT/GBI03803175
the title conpound as a solid. Yield: 15ng. M5
APCl (+ve) 382 [MtH + 1H NMR28 (DMBO 7.2-7.40 (2H, m,
7.20-7.30 (3H, nLl 5.80 (1H, bs), 4.80 (1H, bs), 4.30
acidifi¢dwith amecsl)s hygroghlofig prid 16131)4; 26mB0 The aguqopsiwagpxigicsey further with

BrOAC G Thesoftiged G pletf Yoyl mehs HatnedZitilho Pk oofhey¥a brine

(20m1)[ ZFHéYdilgﬁﬁN tdyef &P%a&kﬂ)éﬁ@ filyter @Iabhﬁd] WﬁlﬂH@@}@mOhilmb@hhl {20ml) and
yl ) met hanesul f onanm de OH NGO, ,0." NI S
the orgagcﬂawrlmsrbleé (MeSkk) B the sqlmélt §%?qu| ‘@dﬁrr l'ﬁé‘éﬁ?fi pagssure to give

a soth@n@dﬂr@teﬁ% @5%@%@y%9v&%@ﬂak@@ge) 8% the rg%%}wgﬁnlum

hydroxids/ dveainéteil@tto gzﬂb(IlGhé title 2oipyind 8B sohtie Yneidr:ft()mgl was

added Et ml) and H20 (50m ) . The organic |ayer
MS AfK+ §@§§%’Iégl and washed W|th H20 (2 x 20ntl) and

1 2
P20 B 99 s Vo 28 AT )
3.68-3576| (i1 8, nmihh3.50:8e60 (A i), 2287 (OH, il W2th(3ehdpmat ogr aphy (1:1

Et OAc / iso-hexane then EtOAc) to give the title
conpound as a solid. 25 Yield: 20ng. M5 APCl (+ve) 385

The inE%ﬁéﬂif%e’s 'f%ll\ﬁé{gtl 1&%@9&&\)\/&9 p? ﬂ:%dgag !fbllcf%sz (72|%|O 755’0

i) N‘-&-@Bkn@ﬁﬁhlob@clﬂoﬁ@ytlﬁﬂﬂms‘}-yll*M)I\Qdﬂmftbmulﬁf&mde

To N]\F/)-%Iréleetggrlgglgéxgga%ég (1. 05 in DMF (10ml) was added 60% sodium hydride (0.22g)
at room temperature and the reaction heated to 50°C for 1h. This mixture was then allowed to
cool to room temperature and the subtitle product of Example 19 step ii) was added in DMF
(1ml). To the reaction mixture was added EtOAc (50ml) and aqueous hydrochloric acid
(50ml, 1M). The organic layer was separated and washed with brine (20ml). The organic
layer was dried (MgSO4) and evaporated to dryness under reduced pressure. The residue was
purified by column chromatography (EtOAc / iso-hexane 1:4) to afford the title compound as
a yellow gum. Yield: 0.48g.

MS APCI (+ve) 359 [M+H]"

"H NMR 8 (cpcisy 7.40-7.42 (2H, m), 7.20-7.40 (3H, m), 6.80 (1H, s), 4.38 (3H, s), 2.92 (6H,

s).

Example 24
N-(2-(Benzylthio)-6-{[(1R)-2-hydroxy-1-methylethyljamino}pyrimidin-4-yl)-1-methyl-2-

oxoindoline-6-sulfonamide
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Exanpl e 22 N-(2-(Benzylthio)-6-{
[ (2R) - 2- hydr oxypr opyl ]

wW@eiono}wys i m di n-4-yl ) met hanesul f onam de HN OPCTBGBROOBI003175
NS HC 5 To the subtitle product of Exanple 19 step
iii) (0.20g) in NW (2m) wgs added (2R)- 1 -
am no- 2- propanol (0.46g) and the reaction was heated
at 80C for 6h. To the reaction was added Et OAc (50n1)
and H20 (20#) .OFhi s solution was acidified with
aqueous drochloric 10 acid. The organic | ayer
separate pd washed with H20 (2x20ml) , brine (20nt)
nf.tRe || organic | ayer was dried (MySO4) and the

gd vyt reduced pressure to give a
id.HThis mater was purified by reverse phase
LC (90% to 5% 0. ZM anmmoni um hydr oxi de /
nacetonitrile) to yield the title conpound as a solid.
Yield: 20nmg. M5 APCI (+ve) 370 MfrH + 15 "H NVR S
(CDC13) 7.2-7.47 (5H, m, 5.90 (1H, s), 5.40 (1H, bs),
4.32 (2H, s), 3.90-4.10 (1H, ,340350(1Hnj

3.21 (1H, m, 3.10 (3H, bgﬁ 1.20 (3H, d). Exanp
1-Methyl-2- QXQIBé(ﬂHyJI'i BﬂlfQ}W]GCMOI[Iqel \748) wysja@@guqﬂwphgﬁﬂépmpql of the

subt1t16pro u% rgﬁ%le 3 st % ’ﬁgyr%l H}%{é pr Of uc?eo?Nst ep

dlmeth)blarﬁﬂlogﬂﬁdlnmnfgg d EEHe tdartion bt wdstitedl forandhys BerooRb
m xture heated at 80C for 2 days. The reagtl on ni xtéj
temPeWéi@ed .Tpahléarumu@@a&ﬂdeé@mouahmdlv@ﬂ%@aw@ iz 1M) and extracted

v T CEROEE H5 Goy) SrE5S  BAAEAR) s

This nmtér[aimae gufified berevedst bhadéthcC (BOH19 5% ThE2M emipianégn hydroxide /
acetonbtlni %gg c}:qellc? Ml%rtlstlevc\:grrn%o as a so\fﬂd q(lgﬁ 611’:% x 20nmi) and

MS APCI(+ve) 500[M+H]"

"H NMR 8 pmsoy 7.80 (1H, d), 7.70 (1H, s), 7.19-7.32 (5H, m), 7.06 (1H, d), 5.82 (1H, s),
4.65 (1H, t), 4.20 (2H, s), 3.95 (1H, bs), 3.57 (2H, s), 3.20-3.41 (2H, m), 3.10 (3H, s), 1.21
(3H, d).

o)

Example 25
1-{[(2-(benzylthio)-6-{[(1R)-2-hydroxy-1-methylethyl]amino}pyrimidin-4-
yl)amino]sulfonyl}-/V,N-dimethyl-L-prolinamide

20 To the subtitle product of step iv) (0.50g) was added (R)-alaninol (2 ml) and the mixture

heated at 80-90°C for 3 days. The reaction mixture was taken in EtOAc (1L) and acidified
with aqueous hydrochloric acid (1M, 20m]). The aqueous was evaporated to give a residue

which was purified by column chromatography (2% methanol / EtOAc) to give the title
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(20m). The organic |ayer separated and further washed
with H20O (2x20mL), brine (20m ) and the organic |ayer

woer®4dridsexl (MgSO4) and the sol vent renoved undeC€T/GB2003/003175
reduced pressure to give 5 a solid. This material was
purified by reverse phase Hpl.C (90%to 5% 0. 02M

amoni um hydroxide / acetonitrile) to yield the title
compoundrphichdvasudhe uiified ¥y edvdrsebase. HR‘EC A@f{% to-9%)0.02M ammonium

hydroxg«? 8/[ qge@%lt@%:ﬂtol\%%é tlifqgg ic%w?ougsl ’as _ 61 2 H(ll}_ﬁ?) ‘glsefd %%m%l H
MS Alf(ilgﬁve?4§§[l\ﬁ-ﬂﬁﬂ+ , 3.50-3.60 (1H, m, 2.87 (6H s)

. 3H, d 10 The internedi ates for the tit
H NMR fanusod’. Wer’z’ézgﬂzlépmb,ehl%rg 32dBHou,: 5.70 (1H, s), 5. 16 (1H bs), 4.70 (1H,

o5, O A BN B A 08 o 2 o

s), 1.94DM o(18mn), Mew1 8dded, 69 % endigoimmydy, iy @8, dpg)  at
roomtenpéerature and the reaction heated to 50C for
' h. This m xture was then allowed to 15 cool to room

The infsfIRERES 1308 BnbOS AWRE pherrd R4y SXaTPr e 19
i) 1-(térft->§1ﬂ6:ﬁylcuﬂsonng,gv &h@my( EQﬂ‘o]mﬁmdieaq ueous
rocni ori c acl

(50 ;I\Sp The organic | aye
Tol- (@erplartmmrb@nml)wambae (3.5 BPIGM (Gaoh - Crives #idgtin o

e R 8 SRR S BB R o

stlrred%@ hﬁmn‘ﬁ)@fa@t[fatf&ﬂr@p e B OREs filtei2@ ahE iR TRrdte 4holed to 5°C To
ford the title conpound as 20 a yel|ow gum Yi e

this mGL’M‘S gvas mixedrdethylagahe O5R0npl)/mng d-ll‘fﬂt-hmné hy lgpde (2 80g).

The mg(t%@ VYa§ ﬁ%ﬂ'&% '&IJ[‘ 190 r%léer(lgﬁatur%?og Z(chlyﬁxﬁ%rp l(gbngli v&(ag' Iéldde%) and the

phasedNvéré sERRNEY hr}jchﬂh@ ))rg,@iln{cs [V\(elRWﬁﬁTehwﬁﬂDsawrhtemdluﬂneiaMhte
(220 ena e (e ohhs ik acrisg (Bisbibandeygporated to dryness o afford

the t1tle%{n§§%9cp§§/ a %e7&11d. Eﬁeld!_%g.(}l N O VOSHNS "*'~C

'H NMR 8 (cpers) 4.62-4.70 (1/2H, m), 4.50-4.60 (1/2H, m), 3.38 -3.65 (2H, m), 3.15 (3H, 2s),
2.98 (3H, 2s), 1.90-2.21 (2H, m),1.78-1.90 (2H, m),1.40-1.42 (9H, 2s).

ii) V,N-Dimethyl-L-prolinamide hydrochloride

To the subtitle product of step 1) (5.0g) was added hydrochloric acid (20ml, 4M). The mixture
was stirred at room temperature for 3 h before the solvent was evaporated to afford the
subtitle compound as a colourless solid. Yield: 3.50g

'H NMR § pmsoy 9.90 (1H,s, br), 8.40 (1H, s, br), 4.50-4.56 (1H, m), 3.00 -3.30 (2H, m), 3.04
(3H, s), 2.90 (3H, 5), 2.21-2.44 (1H, m), 1.71-1.95 (3H, m).

iii) 1-(Aminosulfonyl)-V,N-dimethyl-L-prolinamide

To a solution of the subtitle product of step ii) (3.70g) in dioxane (50ml) was added
triethylamine (2.02g) and sulfamide (9.96g). The mixture was heated at reflux for 3 days
pefore the reaction mixture was cooled, filtered and washed with methanol (50ml). The
solvent was evaporated and the residue purified by column chromatography (2% methanol /

EtOAC) to afford the subtitle compound as an oil. Yield: 1.70g.
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N O 1-Methyl -2-oxoi ndoline-5-sul fonyl chloride
(0.74g) was added to the cool ed solution of the
W@ aivio114¢3 product of Exanple 3 step ii) (0. 25gpCT/6B2003/003175
pyridine (5m) and N, N 5 di net hyl am nopyridine (75ng).
The reaction m xture was st$3-red for 3 days at room
erature. To this m xture was added aqueous
MSAIEQE?(Y@H@EM&L cid (30m, 1M and extracted wth EtQAc

2p5g
SEPT S8 AR TR TR B LY B AR RS OdTAEY 2 0o
s), 2.d®y2.l@(flei,sx@,1p6&$@2mmgno,90% to 5% 0. 02M amoni um

hydroxi de / acetonitrile) to yield the title conmpound
as a solid. Yield: 10ng. 10 M5 APCI (+ve) 500[ M+H + 1H

iv) 1- @gﬁ(ﬁ’erﬁ&%% g CP?(%‘O&)gflml nsﬁ ]%Erlﬂu;}&lfédll%éu?% fl%l—L-
prolivar@ide( 2H, s), 3.95 (1H, bs), 3.57 (2H, s) 3. 20-

60% éod{lur{l g&dr{%e(bﬁéfg@%%@d{to a SOlu{IOIl of ’gne subtltle proggct of step iii) (1.0g)
in Dl\/h]f gila}n'l?atl?)yér ony {fﬁh% gﬁﬁwl rqrﬁlb%ﬁ}rm’l{ej 4iat 04‘ subtltle

m no] sul I -L-prolin am
produbt oﬂ‘Exa@,plé’/@ $€ep 1Y (Y. (E)g}InNDMECBn’ﬂQ) whi aachdbirmivlflee p”lfhxdmmture was

of ste 0. 50 nol, (2 m n
allow?tL@ TR ra(p térﬁ%%f? %R eg § %YSS Qe mi W%‘L@Pg gaueous
hydroBhISEib h&d (BN) Eﬁkéﬂrdcfbd@l%ﬁdﬂébx@ﬁ@nﬁc ’I‘ﬂle bt&dic MidrRyas washed

aqueous hydrochloric acid (1M The aqueous was
with Iéz(b@aﬁambdthte @r@maelaaerr@élﬁda@ and/\tnmmtmgl Eusing itlecisublitle

mm_chr.omat Qg hy (29 t hano t W&, ..
compfiht ReE G Y04 PD TN aS e tasone) b FraAc @gflh! Yiela: 1.10g
MS was further purified by reverse phase
HPLg (B%B%Y?ﬂgqg% 0. 02M anmoni um h%/dr oxi de /
"H NMRBed oy 19188)) 7.4 7 46{(@Hdm) 1162Q-7 3238 omp OB(1EE sh 4h5-#89 (1H,

m, 439(@8597 5o 310 SO e BT i MU (g2

(3H, /)., 5. 16 (1H bs), 4.70 (1H 51t), 4.30 (2H m, 4.32
(2H, s), 3.38-3.45 (1H, m), 3.20-3.38 (3H n), 3.04
(3H, s), 2.80 (3H,

Example 26
1-{[(2-(Benzylthio)-6-{[(1R)-2-hydroxy-1-methylethyl]amino}pyrimidin-4-
yDamino]sulfonyl}-N,N-dimethyl-D-prolinamide

HN/:\/OH

\
N-° SN

Y0, 0
G\I/S\ N/)\S/\©

To the subtitle product of step iv) (1.0g) was added R-alaninol (3 ml) and the mixture heated
at 80-90°C for 4 days. The reaction mixture was treated with EtOAc (100ml) and acidified

I=

with aqueous hydrochloric acid (1M, 100ml). The aqueous was separated and evaporated to

give a residue which was purified by column chromatography (10% methanol / EtOAc) to
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s), 1.95-2.10 (1H, m, 1.80-1.92 (1H, nm, 1.62-1.80

(2H, m, 1.07 (3H, d). The internediates for this
weeovpounrd wer e prepared as fol |l ows: PCT/GB2003/003175

i)1-(tert-Butoxycarbonyl )N, N-di met hyl - L-prolinam de

10 To 1-(tert-butoxycarbonyfg-L-proline (5.0g) in DCM

g gﬂ at 5 was added dicycl ohexyl car bodi i m_de
give theti gﬁm%?}al SRyBiEsEpdidc dhisinpatereal was durther purrfied by sevense phase

P4 S S i AREK L et B L Gl T 1)

MS APCEfHyep49dd-dHlded tri et hyl amine (9.80n ) and

1 NYRT ot 206 b8 Atbrtir 20D 5 ég%mms?%&&% beiad.10
h
(. s 3740 3 %8 L 8 OB 1 g7 e o,

gani cs ‘wer e”was u bon
m),1. &QZ&Q@(dH apd.-i.86 (2= 0m), )1 07KBHsdwas then dried (MgSOM)
and evaporated to dryness to afford the title
conpound as a white solid. Yield: 6.0g. 1H NWVR 8

The 1ﬂt%ﬁ?a%es4fof5%redabgge &&ﬁ%dﬂnd lQ@ere gé}é(f' a@%lfo&éZH m, 3.38
i) 1-(Rengploxycarberyl)-VijV- dnnmm Mr«gmmm)e 1 40- 1. 42 (9H,

the e g 5 BB B o A EL S0 in 1.

(benzﬁmmﬂdﬂn%w -paslire (G@@E)lmM(sim?) ¥l @sgwas stirred

n1te£fer ature for h before the solvent was

BASA%Wgﬁﬁ?bQ@ﬂ +&1laf f or d the subtitle conpound as a
colourless solid. Yield: 3.50g 25 1H NVR 8 (DMSO) 9. 90
(1H,s, br), 8.40 (1H, s, br), 4.50-4.56 (1H, n), 3.00

11)N,N{D1ﬂﬁﬂ()aﬂ) pirdlindmide (3H s), 2.90 (3H s), 2.21-2.44

1,95

To the qq‘gil’%e Egﬁp%f‘fsms ?4 e gy\l_wap Agdadynallpdigpdhyidaeideld.20g) and
|

e S0 i 0y SV 0, BRSNS 0 e S5 o

tempegatare Sort 3Iah¢fd@ t(l@ c&@b’}t wasHdtenddxtheough wakite ad tlecsolstent was

[ ef before the ti.o I Xture was
evapofzle o4t8c§‘fff°ﬁli hteengﬁﬁ% pgiof aye s, Vighancs (50m). The
| | : o . Y
R L S | 3o L e SRR 3 OB otk 2 7287
(1H, m)ha 58(bH; be)e2. e&mpmmbﬂ a9, bip-0i%0.(3Hj m)d: 1.70g. WO
2004/ 011443 PCT/ GB2003/ 003175 -55- Ms APCI (+ve)
222 MtH + 1H NVR S (DVBO) 6. 63 (2H, bs), 4.58-4.61

0 1o MG iy (31, 5. 250 (5
solution of the subtltle compound of step ii) (2.20g) in dioxane (25ml) was added
sulfamide (7.20g) and the mixture heated at reflux for 45h. The reaction mixture was cooled
and adsorbed on to silica gel and then purified by column chromatography (5% methanol /
EtOAc) to afford the subtitle compound as an oil. Yield: 1.6g.

MS APCI(+ve) 222[M-+H]"

"H NMR 8 (pmso) 6.63 (2H, bs), 4.58-4.61 (1H, m), 3.18 -3.40 (2H, m), 3.04 (3H, s), 2.80 (3H,

s), 2.00-2.10 (1H, m), 1.70-2.00 (3H, m).

iv) 1-({[2-(Benzylthio)-6-chloropyrimidin-4-yl]amino}sulfonyl)-V,N-dimethyl-D-

prolinamide
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5 1iv)1l-({[2-(Benzylthio)-6-chloropyrimdin-4-yl]am no)

sul fonyl )-N, N-di net hyl -L- prolinam de 60% Sodi um
whyariote43 0. 42g) was added to a sol ution of thBCT/GB2003/003175

subtitle product of step iii) (1.09) in DV (10nl) at

0C. This m'xture was stirreff7-for | h before the

, t bt duct 19 st
60% i p5 g o s pddeto aRaE T ST MCRIodFh el stgp it
(1.50gYix DNIE (X6381) AP0, | 'Pl’ﬁ@gm&ﬁre R PP 1 %@gﬁ%ﬁt a%oef n Ao the

Stirred for 3 days m Xt ure was
subtitleypgedichbHEkample |1§ stefid) (I60L)ex DINIE (Sxall) wi ds hd&édq}@ wise. The

. 2x| .. Th I hed th H20
mistu{ Y SO0 <A EErGh GO LA i SRR GibetEnar o Ao i wirture
| q
B R S R e s S T

solid wasithgn stirkgl WEIE(@AQ J20958] avteHlterddbtolaffolReSub@RCioipound as a
7.42-7.46 (2H, m), 7.20-7.32 (3H, 7.02

solid. (‘?E}dsi)o 4.85-4. 89((1H n)n), 4.32 (2H,( s),ms. 55- 3. 60

MSAsz+Va)456§M;51(3H s) 3 02 (3H, s), 2.33-2.4 (1H m,

1 942135 . nple 26 20 1-{

H Nl\[f?\@@(meﬂ@@ Wwﬂ 860 {ZP[ (nJ)Rm -h4QIE8% ya), 72847130 @Ehyd)16.70 (11, 5),

5.10-50 T30 50 4 R R it H0 A O B 2 5068 2.0068.10 (1B,

m), 1.80<1LIBBI$H| m35l. 7@ 118325 uky.i t| e product of step iv)
(1.0g) was added R-alaninol (3 m) and the m xture

heated at 80-90C for 4 days. The reaction m xture was

Examble®? €d with EtOAc (100m ) and acidified wth aqueous
_hy'gﬁochl oric acid (1M 100m ). The aqueous was

N-(z-[@emmwﬂanmmnmmaﬂesd{[(1qe)-z;hx@ma{r1e eﬂiﬁetﬁ&vll]ﬁhmﬁs
% S % ol umm chromat ography (10% net ha
yrlm%i YDmgthagesfmamide 13 pCT/ GB2003/ 003175 -56 give

the title conmpound as a white solid. This material was
further Py fied by reverse phase HPLC (90%to 5%

0. oMW anfoni um hydroxi de / acetonitrile). Yield: 70ng.

CI (+ve) 495[ l\/|+|—|] + IHNWR S (,,.s0) 7.36-7.41 (2H,
30F(3H , 5.70 (1H, s) 5.23 (1H, bd),

o -7.
a. 27 4.37 (2H, ), 3.15-3.31 (4H m,
od“(sﬁ sV 2[80 (3H s), 2.00-2.10 (1H,
,1.80-2.0 , 1.62-1.80 (2H, m, 1.07 (3H d).

The i nt er medi at es for t he above conpound were prepared
as foll ows:

Methanesulfonyl chloride (0.15ml) was added to a solution of the subtitle product of step 1ii)
(0.40g) and N, N-diiosopropylethylamine (0.53ml) in DCM (15ml) and stirring maintained for
30min. A further portion of methanesulfonyl chloride (0.15ml) and N, N-
diiosopropylethylamine (0.53ml) were added and stirring maintained for a further 30min. The
reaction solution was extracted with H,O (2 x 20ml) and the organics dried (MgS0Oy) and
concentrated to yield a brown oil. The residue was diluted in THF (7ml) and treated with
aqueous sodium hydroxide solution (1.5ml of a 2.5M solution) for 1h at room temperature.
The reaction mixture was acidified with 2M hydrochloric acid solution to pH 1 and stirring
maintained for 1h before the mixture was neutralised with sodium hydroxide solution,
concentrated onto silica gel and purified by column chromatography (Et,O then EtOAc). The
crude product was then purified by reverse phase HPLC (acetonitrile / 0.02M ammonium
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i) 1-(Benzyl oxycarbonyl)-N, N-di met hyl - D- prol i nam de 10

The subtitle conmpound was prepared according to the

woreiohodi4ead Exanpl e 25 step i) using 1- PCT/GB2003/003175

(benzyl oxycar bonyl )-D-proline (3.90g) in DCM (50m ).

Yield: 4.459. M5 APCl (+ve) sg76[ MrH + ii)

N, N-Di net hyl - D-prolinam de 15 To the subtitle conpound
hydroxdde (§0%toi 5o fquedty phase)) tapickbithp sitle sampeurasraonhigresolid. Yield:
0.12 (0.20g) and nethanol (50nl). The m xture was stirred
*“-under a hydrogen at nmosphere (4 bar) at room

MS ABE(PR) aburergr 3h before the catalyst was filtered
through celite and the solvent was evaporated to

"H NMR b andoths7 6uibitt), t7.48 @ Brpoliad (B, 9, BbT (18], tyiSel5d(1Hzs)24g1 (1H,

o), 434 G Qi 3545 537 Bhadsy 20w, s g (i oy
2.50 (111, bs), 2.05-2.20 (1H, m), 1.59-1.90 (3H, .

iii)1l-(CAm nosulfonyl)-N, N-dinethyl D-prolinam de To a
The intohedipton farfthe Meovegbmppied wempoenatedots felles:i i ) (2. 209)

. in_di 2 d | { ani 0 d th
) oAt Bl E o Bir ATt TN AT TS) TN e
The subBifle 6Q8pEhd Wi rBshrédisRbidatt 1©nhé prosédure af Bedmyslad stchd) treating

~purified by colum chronat ography (5% nethanol /
4-amirer @hygroxy-2amerseptop amidin enchydestip St with 3ighlgrq-2-fluorobenzyl

ol @05y s AR, AR B 803 e

MS ABCIH4vd) 286 [MHH2. 80 (3H, ), 2.00-2.10 (1H, my,
1.70-2.00 (3H, m. 30
iv)1-({[2-(Benzylthio)-6-chloropyrimdin-4-yl]am no}su

i L) (3L dHolR Y onlehzyjtRlo] P Tnttan WA B4/ 011443
6- thio] Py NP

i) SW&ZES%?%OSNS bl Py hydride (0.42g) was
The suhtitle domnpowndswaspreparedfromitke prodnétidfsteprifd0og) astowmtinggo the

0 1.50q) . in. 0C. . This i xt dr X
procedss O RAFTRF L ePIR e e ST EPEGT 5 el il Vg was usea
directlpﬁ@ﬂié%xpétg;ﬁxaﬁpl e 19 step ii) (1.60g) in DVF (5nil)

was added dro se. The mxture was allowed to reach
MS: APgdthvepdpetMt-tile and stirred there for 2 days. To the

m xture 5 was added aqueous hydrochloric acid (100m)

and the resulting precipitate was filtered. This
iii) N-QOR)-0-{{r2fr- Bl dirinethiyBsilydoixi} - Erindthy [eZyd)v2 )| (3aciglof o-2-froedt-

to afford the subtitle conpound as a solid. Yield:
benzyDtlgelpyrimidine-4,6-diamine
N,N-Diisopropylethylamine (5.2ml) was added to a solution of (R)-alaninol (2.56ml) and the
subtitle product of step ii) in NMP (35ml) and stirred at 100°C for 24h and then 140°C for
24h. After cooling to ambient temperature imidazole (2.60g) and a solution of zer?-
butyldimethylsilyl chloride (2.60g) in THF (10ml) were added and stirring maintained for 1h.
The volatiles were removed in vacuo and the residue was purified by column chromatography
(1:1 Et,0 / iso-hexane) to afford the subtitle compound as a yellow oil. Yield: 1.70g.

MS: APCI(+ve) 457 [M+H]"

Example 28
N-(2-[(2,3-Dichlorobenzyl)thio]-6-{[(1R)-2-hydroxy-1-methylethyl]amino}pyrimidin-4-

yl)methanesulfonamide
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M5 APCl (+ve) 456 MtH + 1H NVR S(DWVSO) 11818s)
7.40-7.50 (2H, m, 7.20-7.40 (2H, m, 7.21-7.30 (1H
wOorpood/ova43 1H, s), 10 5.10-5.20 (1H, m, 4.32 ¥CFGB2)03/003175
3.20-3.40 (2H, m, 3.04 (3H, s), 2.80 (3H, 5s),
2.00-2.10 (1H, m, 1.80-1.88 (1H, m, 1.70-1.88 (2H
m . Exanple 27
N- (2-[{3-Cnhl oro-2-fl uorobenzyl)thio]-6-{
[ (L A2t oxy- | - met hyl et hyl ] ami no}- 15
pyrim di n-4-yl) met hanesul fonam de HN~~~OH O, ,O N F
SA W' _S Cg H Methanesul fonyl chloride (0.15m)
O, -Qa ag ed to so&zpti on of the subtitle product of
I and N, N-di i osopropyl et hyl am ne
Ho. 53n) in (15m ) and stirring maintained for 20
30mn. A furth@ér portion of nethanesul fonyl chloride
(0.15m ) and N, N diiosopropyl et hyl am ne (0.53nl) were
added and stirring maintained for a further 30m n. The
I eacClheaitless@nmfidufd waa Syrbidsisad fideh the tshibtiiRProduck oB&isf i) (0.4g)
and the organics_dried (7|vgso4) and concentrated to .
accordipgfathg PErcsdpresit Exampls 27dq afiged the éitlgicprpawnd 3¢ amwite solid.
qud&jp?% and treated with aqueous sodi um hydroxi de
SO ion (1.5mL of a 2.5M solution) for |h at room
MS APENpeepIt @I+HP The reaction mixture was acidified
with 2M hydrochloric acid solution t

H 1 and
"B NMR} vy 1020 Fiehioheiod ORI, B85 478 e Tl 8- 7ag (1. 9), 578
: . .  d .
(m, AL SES I L SPBIYG) 04199 500 b0 ot gy 105 07,
chromat ography (Et20 then Et OAc). The crude product

.was then purified by reverse phase HP acetonitrile
The intergegiaigs iA9AY S/ RTBRITRS BET: §P?5€€’FP%3§§]@ 3/ 003175 -58

: ' 0 d ieldth

) 6-ARifoCK| G- aitlgroBe D EIRAMERRRIGHD G ¥ © 0 1 "N

The sulfitlie(couppudd Wap prephred ae¢oniiRe & (hEBOEedFre®f Exairplet 1) step 1) treating
7. 1H 7.26 (1H,. 7. 17 t)..5,.85.(1H

sanify B3yl i ookt yito B2y

bromide 3.28k) (& Hfford the 3ubktfile(cBhlpotind asla Whité S3hd. WieldTBO5g,

i nfernedi ates for the above conpound were prepared as
MS APEI(Hyek302 [NHH]
6- Am no- 2-[ (3-chl oro-2-fl uorobenzyl)thio] pyrimdin-4(3
H) - one
ii) 6-Chloro-2-[(2,3-dichlorobenzyl)thio]pyrimidin-4-amine

The subtitle compound was prepared from the product of step i) (2.00g) according to the
procedure of Example 1 step ii) to afford the subtitle product as a green foam which was used
directly in the next step.

MS: APCI(+ve) 320 [M+H]"

iii) N-((1R)-2-{[tert-Butyl(dimethyl)silyl]oxy}-1-methylethyl)-2-[(2,3-dichlorobenzyl)-
thio]pyrimidine-4,6-diamine

The subtitle compound was synthesised from the subtitle product of step ii) according to the
procedure of Example 27 step iii). Yield: 0.4g.

MS: APCI(+ve) 473 [M+H]*



The subtitle conpound was prepared according to the
procedure of Exanple 1 step i) treating 10
wa2@ai0na46- hydr oxy- 2- mer capt opyri m di ne nonohyPCEHG82003/003175
(8.49) with 3-chloro-2-fluorobenzyl brom de (11.009)
to afford the subtitle conggund as a white solid.
Yield: 14.1g. M5 APCl (+ve) 286 [MrH + ii)
ExampleQ¥ or o- 2-[ (3-chl or0- 2-f | uor obenzyl )t hi o] pyri m di n- 4-

Th t nd d. f
v RS R L Ty A PR BTGRP S
yDme@fanEXAfgHagnidest ep i1) to afford the subtitle product
as a green foam which was used directly in the next

step MS: APCI (+ve) 304 [MrH + 20 iii)

ﬁ tent-Butyl (di methyl)silyl]oxy}-1-nethyleth

yl)-2-[(3-chloro-2-fluoro- b enzyl)thio]

yr ifi ne- 4, 6-di am ne N, N-Dii sopropyl ethyl am ne

£5|2nﬂ was addedCFo a solution of (R)-alaninol

sang subtitle product of step ii) in NW

635n1) and ed at 100C for 24h and then 140C for
24h. After coofing to anbient tenperature im dazole
(2.60g) and a solution of tert 25 butyl di methylsilyl
chloride (2.60g) in THE (10m ) were added and stirring
mai Nt tRCcohouhdwas gieparée ki the%umreeprbmwﬁﬁep fii) (0.4g)
vacuo and the residue was purified by colum

accordipg tnihe pEacapry of @zamplstZZ@S/a whits selidaX@ldt dm& f ord t he

s A BB 55 @ yeLlow e T Tele 10700,
'H NMR% g mmmbemlﬁﬁ m&(m {s), 4.70 (1H, 1), 4.32 (2H, dd), 3.97 (1H, s),

(1 hydr ox et hyl] am no} pyri m di n-4-
10 3.44 53 ﬁ@e%&ﬁ(%‘ﬁ%b%éﬁ@@%/ 011443 PCT/ GB2003/ 003175

N he title
The 1nté’?nedlate Gt 1l oo on‘BSogJad 2 nﬁe ared égb o F}VI

was synthesi e s e product of

1) 6- Aﬁhﬁm 2-[(B)clﬂ&obghzyl)ammdimmm-@1(31!1)90105 ocedure of
npl e 27 ff h I [
The s%t&t e&oglpouné %a? pregzgrgd Etcc%r 1Iné toeth% %rg)cegure o?%xgmr\;\fy 1t s?ep 1) treating

4-amino-6-hydroxy-2-mercaptopyrimidine monohydrate (10.00g) with 3-chlorobenzyl
15 chloride (9.98g) to afford the subtitle compound as a white solid. Yield: 15.00g.
MS APCI(+ve) 268 [M+H]"

ii) 6-Chloro-2-[(3-chlorobenzyl)thio]pyrimidin-4-amine
The subtitle compound was prepared from the product of step 1) (2.00g) according to the
20 procedure of Example 1 step ii) to afford the subtitle product as a green foam which was used
directly in the next step.
MS: APCI(+ve) 286 [M+H]"

iii) V-((1R)-2-{[tert-Butyl(dimethyl)silyl]oxy}-1-methylethyl)-2-[(3-chlorobenzyl)thio]-
25 pyrimidine-4,6-diamine

The subtitle compound was synthesised from the subtitle product of Example 29 step ii)

according to the procedure of Example 27 step iii). Yield: 0.4g.

MS: APCI(+ve) 439 [M+H]"



5 Yield: 0.15g. M5 APCl (+ve) 437 [MrH + 1H NWVR S
(DMBSO) 10.55 (1H, s), 7.66 (1H, d), 7.55 (1H, dd),
wQ2®vo(1sy t), 7.26 (1H, s), 5.78 (1H, s), 4.7AT/GBR)03/003175
s), 4.46 (2H, s), 3.99 (1H, s), 3.41 - 3.24 (2H, m,
3.20 (3H, s), 1.05 (3H, d)lgi- 10 The internedi ates for
the above conpound were prepared as follows: i)
Exampde 31 no- 2 [(2 3-di chl orobenzyl )t hio] pyrimdin-4(3H)-on

NGRS bR AELR) S RRUB: 2 RA Gty ACRRIAAARYA fmbaS-

pyrlmlﬂi@m;i?n&hm&hﬁwaxamer captopyrini di ne nonohydrate
(2.22g) with 2,3-dichlorobenzyl bromde (3.309) to
afford the subtitle conpound as a white solid. Yield:

3. . WS APCI (+ve) 302 [MrH + ii)

6- Chl oro-2-[ (2, 3-di chl orobenzyl ) thi o] pyri m di n-4-am ne

Th btitle gonpound was prepared fromthe product of
O. .Ostlep (2.00g) according to the procedure of Exanple
S~ Pk fford the subtitle product as a green

H oam whi ch used 20 directly in the next step. Ms

APCl (+ve) 32
N((1R) -2-{[tert-Butyl (di methyl)silyl]oxy}-1-nethyleth
yl)-2-[(2, 3-di chl or obenzyl) -

t hi 30
s U SIS e om0
i)

iii) (0. dag)moccn“dmg to thetpmecedpread dkample7 Beawhitescdid. Sield:
MS AR a0 5175 60 Exanple 20 N (2 ol
'H Nl‘{ﬂﬁ@%é%gg?%@ﬁ bl QiH s)§ 6. 51](1£1md%)0 6p7y3rpg ad), 5,77 (1H, s) 4.71
10 (1H, tyhpie2Has)e3.04 (ﬁnapnw@l +1N21 QH,0nN3-26<BHNs)S1.08 G &. The
The 1nt@|ptnlg$1g%(s) rtti %Vgﬁyﬁgg&ad’weref&%@retdhaes fgﬁjbt .tle product
i) 6-Amino-2-[(2-fluoro-4-methoxybenzyl)thio]pyrimidin-4(3H)-one
The subtitle compound was prepared according to the procedure of Example 1 step i) treating
4-amino-6-hydroxy-2-mercaptopyrimidine monohydrate (1.86g) with 2-fluoro-4-
15 methoxybenzyl chloride (2.00g) to afford the subtitle compound as a white solid. Yield:
2.64g.

MS APCI(+ve) 282 [M+H]

i) 6-Chloro-2-[(2-fluoro-4-methoxybenzyl)thio]pyrimidin-4-amine

20 The subtitle compound was prepared from the product of Example 30 step 1) according to the
procedure of Example 1 step ii) to afford the subtitle product as a green foam which was used
directly in the subsequent step.
MS: APCI(+ve) 300 [M+H]"

25 jii) N-((1R)-2-{[tert-Butyl-(dimethyl)silyl]oxy}-1-methylethyl)-2-[(2-fluoro-4-methoxy-
penzyl)thio]pyrimidine-4,6-diamine
The subtitle compound was synthesised from the subtitle product of step ii) according to the
procedure of Example 27 step iii). Yield: 0.4g.
MS: APCI(+ve) 453 [M+H]"
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according to the procedure of Exanple 27 as a white
solid. Yield: 71ng. M5 APCl (+ve) 403 [M+tH + 1H NMWR 8
WO DNEQ 1493 52 - 7.17 (4H, m), 5.78 (1H, s), 4. 78CT/GB2003/003175
t), 4.32 (2H, dd), 3.97 (1H, s), 10 3.44 - 3.24 (2H,
m, 3.18 (3H, s), 1.06 (3H.d). The internedi ates for
t he above conpound were prepared as follows: i)
Examplespi no- 2- [(3 chl orobenzyl ) t hi 0] pyrl m di n-4( 3H) - one

- FRSaaH SRR ST FSSE hal

pyrmﬁdﬁmng) M@Xéﬁuﬁoﬂﬁhﬁpt opyrim di ne nonohydrate
§’ wi th 3-chl orobenzyl 15 chloride (9.98g) to

afford the subtitle conpound as a white solid. Yield:
15.00g9. M APClI(+ve) 268 [MrH + ii)

6- Chl or 0- 2-[ (3-.¢hl or obenzyl )t hi o] pyri m di n- 4- ani ne The
subtitl q-m:/?rpo E'd was prepared fromthe product of
step i) (R2.00g) according to the 20 procedure of
E@\m@e 1%tep ii)Fto afford the subtitle product as a

regg f annghl S uged directly in the next step.
Cl (NrveP 28 H+ iii)
HN ((1) 2-{[tent- | (di methyl )silyl]oxy}-1-nmethyleth
yl)-2-[(3-chl orobenzyl)thio]- 25
pyri m di ne-4, 6-di am ne The subtitle conpound was

synt hesi sed fromthe subtitle product of Exanple 29

st eplha spbtitepiodustied step i) 6%7&}\(6@6611131(&6@1 laf(REﬁ]@mﬂOé(@rﬂ) and heated

BRI o8B B M e

then 9N=SX EEE(MC Finethatel4- NYMdiéxhyli)@pZQﬂylehhhé)] ’[ﬁre{crude product was diluted
hydr oxy- | - met am noj} - .

in L458vah GRS, ot TR AT s QRalyda 44 solugop for Th

befor SoNcdh tl% vatud Phﬁ#ﬁlﬁl‘ﬂ%ﬁi&@%& i el?/fgvgl%g bigd Hg®

e su e pro
(acetomtrﬂe /0.02M ammonium hydroxide (90% to 5% aqueous phase)) to yield the title

product as a white solid. Yield: 49mg.

MS: APCI(+ve) 491 [M+H]"

"H NMR domso) 7.59 (1H, t), 7.46 (1H, t), 7.15 (1H, t), 7.06 (1H, s), 5.85 (1H, s), 4.69 (1H,
t), 4.36 (2H, t), 3.89 (1H, s), 3.42 - 3.23 (2H, m), 3.05 (4H, m), 2.71 (4H, m), 1.05 (3H, d).

The intermediates for the above compound were prepared as follows:

i) fert-Butyl 4-(aminosulfonyl)piperazine-1-carboxylate

A mixture of tert-butyl-4-piperazine-1-carboxylate (1.47g) and sulfamide (5.25g) in 1,4~
dioxan (50ml) were heated at reflux for 48h. The volatiles were removed in vacuo and the
residue partitioned between EtOAc (100ml) and H,O (100ml). The organics were recovered
and the aqueous extracted further with EtOAc (3 x 100ml). The organics were then
combined, dried (MgSO,) and concentrated. The crude material was triturated with diethyl
ether and filtered to provide the subtitle compound as a white solid. Yield: 1.91g

"H NMR §pmso 6.80 (2H, s), 3.40 (4H, t), 2.90 (4H, 1), 1.41 (9H, s).

i) 2-[(3-Chloro-2-fluorobenzyl)thio]pyrimidine-4,6-diol
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iii) (0.4g) according to the procedure of Exanple 27
as a white solid. Yield: 35nmgy. M5 APCI (+ve) 403 [ MtH] +
WA ROOMWVR48 DMSO) 7.45 (1H, t), 7.21 (1H, s), 6.8BAaT/GBR)03/003175
dd), 6.73 (1H, dd), 5.77 (1H, s) 4.71 10 (1H, t),
4.27 (2H, s) 3.74 (3H, s),633.44 - 3.21 (2H, m, 3.20
3H, s), 08 (3H, d The i nternedi ates for .the above
The s @gm@ou@\@asmrgwp Hy the m@hq)cbg\gEan}ple 19 step 1) using 2-

mercag A%l@l?dl%%h %zdléll[ (:é@{ogj S dBL00 9%}’3&@ 1de gff Srdthe

one e su oun was prep accor
subtltleoianumTﬁCzﬁdhhl@scﬁfd ExampB@zg step i) treating

XY- 2- mer capt opyri m di ne nonohydrate
MS: Aepﬁlé’b‘@2 MJ’E?H uoro-4 15 net hoxybenzyl chloride

(2.00g) to afford the subtitle conpound as a white
solid. Yield: 2.64g. M5 APCl (+ve) 282 [MrH + i)
iii) 4,6Didhlaros2-A3f(hlerfol 2+fiuorebemeylphio] perimydine hi o] pyri m di n 4

wvBe e (BSalre s B Se e R RE abt EPS
(36.2d) Hl@ﬁﬁ%?ﬁ&uQBx@h?dﬂﬂeqzéorﬁD Qfd heated & r@ﬂ&@fo@' 1bheTae RiabfibBwas

pr od as a green foam wh was used directly in
allow¢d1te coabaEdbeexcess IdPSph@us m@htmde)rers@@d[zmaque tgorie ipoyring onto

. By 500 o TR VRS, e

organRs felfectidadii P (MESO .5 Whl icbhRn& B DL LYES afford tthestudeBroduct. This
fromthe subtit product of step ii) according to the

crude pr%htéwa@%wﬁeéba(rﬂﬂslé chrpmptegganhyy;( tOA@ asahexanedg to RBg)) to yield
the su@ﬁ% goé%g]gg%ﬁgg ﬁ%.%al&’.“%é&.o‘” 011443 PCT/ GB2003/ 003175

MS: AN’(CIZv[eI&QQMQI]b 2-fl uorobenzyl )thio]-6-1
-2hdroxy1rreth|eth|| am no} - . .

iv) N—&, hlorg-2r @ Shl?rﬁr%ﬂﬂaéq%lyl th&]wem%w@lhwmmmbl"

sulfodarluue': C NS NN _S HN HNH

60% Sodium hydride (0.22g) was added to a solution of the subtitle product of step 1) (1.78g)
in DMF (10ml) at 0°C. The reaction was removed from the cooling bath and stirred for 1h
before adding the subtitle product of step iii) (1.46g) as a solution in DMF (5ml). The
reaction was stirred overnight before concentrating in vacuo. The residue was partitioned
between H,O (50ml) and EtOAc (50ml) and the organics recovered, dried (MgSO4) and
concentrated in vacuo. The crude product was purified by flash column chromatography (20
% then 30 % EtOAc / iso-hexane)to yield the subtitle compound as a white solid. Yield: 0.7g.
"H NMR 8pmsoy 11.64 (1H, s), 7.63 - 7.47 (2H, m), 7.19 (1H, t), 6.70 (1H, s), 4.47 (2H, s),
3.35 (8H, s), 1.40 (9H, s).

Example 32
N-(2-[(3-Chloro-2-fluorobenzyl)thio]-6-{[(1R)-1-(hydroxymethyl)propyl]amino}-

pyrimidin-4-yl)piperazine-1-sulfonamide
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5 The subtitle product of step ii) (0.7g) was diluted
in (R -alaninol (4m) and heated at 80C for 48h. The
w@emdoctis4zvas purified through a plug of silicaPgelGBE@®3M003175
Et OAc / isohexane then 90:9:1 EtOAc / nethanol /
NN- di et hyl i sopropyl am ne). _djie crude product was
diluted 10 in 1,4-dioxane (40ml) and treated with
HCO / 1, 4-di oxdne (0.5nl of a 4Msolution) for | h before
concentratiing in vacuo and purifying the crude product
by revenge phaSE HPLC (acetonitrile / 0.02M amoni um
hydr oxi de (90% to 5% aqueous phase)) to yield the
ti Iq) ct as & white solid. Yield: 49ny. M5
1 + 15 1H NVR 8(DVBSO) 7.59 (1H, t),
7TNi6 HlHNt)S7 H t), 7.06 (1H s), 5.85 (1H,
HN\/)J 4769 (1H, t) /36 (2H, t), 3.89 (1H, s), 3.42 -
3 23 (2H, m, 3.05 (4H m, 2.71 (4H m, 1.05 (3H,
The internedi ates for the above conpound were

prepared as follows: i) tert-Butyl
The subtitlemrodstbf sicg/iv)) 00-pég)avisnilutedga tduorbacetc 26d A2mi)and sered for

20mi b ik TSR 1 veeiey LRGrcuone) i i BLp e and
the vdl@cflb%afrﬁ%mﬂ)ggd i uy OTRé til1€prodkéSydsuByied btr @ex%é?é'élf)ﬁase HPLC
nd the residue partitioned between Et QAc {100m ) and

(acetqnzt@le(/MM)amnmmumrhgéme (RBYecto & enrepesiphase) ta yie d the title

t t u r wwth EtQAc (3 x 100n The
comp@UERAIIRLE <ofid, el ie ned, dried (I(\/gSO4) e

MS: APOKevd) 585 ¢ui+Hlhe crude material was triturated with
di ethyl 25 ether and filtered to provide the subtitle

'H NMBrdiousor’-82 (BHLihi t47 @61 D67 19i(BHc), 71O s), BrBNVE, 5), 4.64 (1H,
), 43%9(2%5@ _39;?;%442&'1{, 5 3.88 tha (2. 2 a9 o, 1), 1.36 &, m),

0.82 @H], ()3- Chl or o- 2-f | uor obenzyl ) t hi o] pyri m di ne- 4, 6- di ol
WD 2004/ 011443 PCT/ GB2003/ 003175 -63 The subtitle
conmpound was prepared by the nethod of Exanple 19 step

o8 B EREEOELORGLE bt 00 o
i) tertsl&iﬂtyl—#-l[G{GGgm%KS@lm‘omﬂher(ﬂmhzﬂ)thiﬂ] pYyrdmidiG-Lgl} {[24S:
AP + 7 + i i
(trimalng)gty ptha e mehyidmindsitonSipinsr s o ow ey i ni o
60% S‘@dulﬂn Nyaﬂ@e@)ﬁ Aak fgd(te Q%puu%%f ﬁfé@ﬁgtlﬂ@%@dﬂt W EXartble 31

thé subtitle product of step 11
step mh@)s@gbmjémgﬁmﬂ @trQ e StindegTwas mamtamaitfgul@nmr@mrg ¢he addition

of [2- (c%lioromethoxy ethry?_l?tc me?hyl)véﬁane The reaction was removed from the cooling
bath and stirred for 2h before the reaction was partitioned between H,O (30ml) and EtOAc
(50ml). The aqueous was exiracted further with EtOAc (2 x 50ml), the organics combined,
dried (MgS0O,) and concentrated to afford the subtitle product as a colourless oil. Yield:
0.60g.

MS: APCI(+ve) 682 [M+H]"

ii) zert-butyl-4-[((2-[(3-chloro-2-fluorobenzyl)thio]-6-{[(1R)-1-(hydroxymethyl)-
propyllamino}pyrimidin-4-yl){[2-(trimethylsilyl)ethoxy] methyl} amino)sulfonyl]-

piperazine-1-carboxylate



10

15

20

25

all owed to cool and the excess phosphorus oxychl ori de
renoved in vacuo before pouring onto 10 ice. This

worRoosrg43vas extracted with Et OAc (400ml) and meEG8e003/003175
with brine (2x100m ), the organics collected, dried
(MgS™) and concentrated inogswacuo to afford the crude
product. This crude product was é))urlfl ed by fla

The s@rwl@ mcblgv lotiep 1) €K9.608) wassbimteddn € ?-@@l@ysantlooww)oﬁnd heated

at 80°§:1% I(%ll‘l LI;He ggﬁ?{?%g%aﬁ?ec‘d%md ¥t 8bSouflest il B¥Hash column

chrom¥tdgfapbip(BIAE/ {s6-herdrleaniotited)| Vosldile4Ggy/| )t hi o] pyrim din
-4-yl}pipe [ ne-1- sul fonam de 60% Sodi um hydri de

MS:A(RQ%?’&&&%@%QBM to a solution of the subtitle
product of step i) (1.78g) in DWF (10m ) at OC. The

reacti on was renoved fromthe cooling bath and stirred
Exanfpd¢33 h before adding the subtitle product of step

Nl biogi Sofiorbei bzl er i e Wt bre  bisribafeeelamigol-

pyrmiiaﬁnucﬂ IJ]V,W afsdtyRuMamidar titioned between H20 (50ml)
and (50m) " and the organics recovered, dried

(I\/gSO4) and concentrat ed in vacuo. The crude pr oduct
was purified by flash colum chromatography (20 %
then 30 % Et QAc / iso-hexane)to yield the subtitle
corrpqqlnd'\as’ white solid. Yield: 0.7g. 1H NMWR

8( 11.64 (1H, s), 7.63 - 7.47 (2H m, 7.19 (1H,
(1H, S¥ 4.47 (2H, s), 25 3.35 (8H, s), 1.40
?| s) | Exa | 320 ( 2-

N - ChiNor ¢572- obenzyl )thio]-6-1
|[( R) - 1- (hydr gat hyl ) propyl ] anino}-
pyri m di n-4-yl)pi perazi ne-I-sul fonam de 30 WO
2004/ 011443 PCT/ GB2003/ 003175 -64- HN-~OH N F CD
rNSN NS G J HHN The subtitle product of step iv)
The sylgite pgydushef dﬁp ut@a g) wag dijui¢dior(Bxelenine! anly ar(uthqa}edaq’q §0"C for

48h bvttg%ée[}%r) t#]n?rrlg en Eﬁ éf%lsrg}ch?lM%( \glg‘ln%qhéoﬁig Wl further
extracted with EtOAc (3x), the organics combined, washed with brine, dried (MgSO,) and
concentrated. The product was purified by column chromatography (25%, 40% EtOAc / iso-
hexane then EtOAc) to yield the title compound as a colourless oil. Yield: 0.13g.

MS: APCI(+ve) 450 [M+H]"

'H NMR 8pmsoy 10.43 (1H, s), 7.57 (1H, t), 7.47 (1H, dd), 7.29 (1H, s), 7.16 (1H, t), 5.87
(1H, s), 470 (14, s), 4.37 (2H, t), 4.04 (1H, s), 3.43 - 3.24 (2H, m), 2.77 (6H, s), 1.05 (3H, d).

The intermediates for the above compound were prepared as follows:

i) N'-{6-chloro-2-[(3-chloro-2-fluorobenzyl)thio]pyrimidin-4-yl}-N,N-dimethyl-sulfamide
60% Sodium hydride (0.48g) was added to a solution of N,N-dimethylsulfamide (1.05g) in
DMF (15ml) and stirring maintained for 10min before the addition of the subtitle product of
Example 31 step iii) (3.56g). The reaction was stirred for 18h before the reaction was
partitioned between H,O (30ml) and EtOAc (50ml). The aqueous was extracted further with
EtOAc (2 x 50ml) the organics combined, washed with H2O (100ml), brine (50ml), dried
(MgSO,) and concentrated. The crude product was purified by flash column chromatography
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5 the volatiles again renoved in vacuo. The title
product was purified by reverse phase HPLC
w@amevoniuirile / 0.02M ammoni um hydr oxi de ( 90%°€DGB203/003175
aqueous phase)) to yield the title conpound as a
white solid. Yield: 0.11g._g¥5: APCI (+ve) 505 [ MtH + 1H
NVR 6(DMSO) 7.59 (1H, t), 7.47 (1H, t), 7.15 (1H, t),
(20 %thdD3q UEIGAG / Bolkxafd)Hp ye)d the seitleldamponod g3 2 whits golid. Yield:
157 (2H, s), 3.43 - 3.24 (2H, m, 3.08 (4H, m, 2.72 (4H,
~78d), 1.60 (1H, m, 1.36 (1H, m), 0.82 (3H t). The

'H N%Fg)ggaégu%mm 9y, 71588 1 BDYVES LAY Id MEHE )P B8 ) 8644 (2H,

s), 2.88 €H,-sBut yI - 4- [ ({6- chl oro-2-[ (3-chl oro-2-f | uor obenzyl )t
hi o] pyri m din-4-yl}{[2- 15
(trinmethylsilyl)ethoxy]nethyl}am no)sul fonyl]piperazin

Exam§lel34car boxyl ate 60% Sodi um hydride (44ng) was added to
a solution of the subtitle product of Exanple 31 step

N-(2-[(3-Chlqro-28yprehengplithie i ) (1d0)-BlydSuyr-i ng was

e LN B e

reacti on was renoved fron1the cooling bath and
stirred for 2h before the reaction was partitioned
bet ween H20:(30ml) and Et OAc 20 (50ml). The aqueous
was extrm/e‘d\,f/Qcher with EtOAc (2 x 50ml), the

organi cs conbi ned, dried (MgSO4) and concentrated to
afford t btltIerroduct as a col ourl ess oi
Yi QL@P PClQﬁ]we) 682 [M+H + 25 ii)

SN tents | or o- 2-f 1l uorobenzyl )t hio]-6-{

(
| [(1R)-H- (hydroxy )- propyl]
am no}pyrimdin-4-yr){ [2-(trinmethylsilyl)ethoxy]
nmet hyl } am no) sul fonyl ] - pi perazi ne- 1- car boxyl ate WD
2004/ 011443 PCT/ GB2003/ 003175 -65 The subtitle

The sybticle pedduef ofsst&pivi J0.18)- v@e@@llu%&in dR)-albsido] (2. 25m1) and heated at 80°C
2-am nobut an-1 - ol and hgr\)(t ed at C for

for 481(15 Fﬁw Trduct RS RW@@M@W R»age HBEGaretent 8520 dmmonium
hydmgia{e @%g&xgﬁgq%e JI 9@’&05;941#5;{1@ tbtfehd'oﬁiﬂ%lt{%g 5%%311 &E&)ﬂ‘\%eld
46mg.735 [MHH + 5 Exan'pl e 33 _

s: G S ST et vyl ety 1 aminoy -

e NV ST e frx! o, AudNadt, ARt Ryl (B! Hagba e, br. s), 5.54 (1H, s), 4.35 (2H,
s), 3.80 (1H, s), 3.41-3.11 (6H, m), 2.09 (6H, s) and 1.08 (3H, d).

The intermediates for the above compound were prepared as follows:

i) Sodium 2-(dimethylamino)ethanesulfonate

Sodium ethylenesulfonate (18.2ml, 25% aqueous solution w/w) and dimethylamine (4.43ml,
40% aqueous solution w/w) were heated in a sealed finger tube at 105°C for 48h before
concentrating in vacuo to yield the subtitle compound as a white solid. Yield: 9.80g.

'H NMR 8(cpsop) 3-05 (2H, m), 2.84 (2H, m) and 2.30 (6H, s).

ii) 2-(Dimethylamino)ethanesulfonyl chloride
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,OH O. ,CNFN N"I IS C 10 The subtitle
product of step i) (0.7g) was diluted in (R)-al aninol
w@ 2vip1amyl heated at 80C for 48h before partip¢DGBR@3/003175
between Et QAc / 1M hydrochloric acid. The agueous was
further extracted with Et@c (3x), the organi cs
conbi ned, washed with brine, dried i( and

Phosgensr(d ml.r A ¢ folqame) mmd@@ ten§OIBtien of the Swﬂ@dqr@ﬁﬁ@t of step 1) in
DCM gyﬁig?ﬁ(? BVIP Q/ %1415 il tstdﬁ??@ 1%5‘ %%e{'oré g‘cglcellﬁ?ﬁf S (}?&‘)3 to afford the

e conmpound as a c our
subtitl® cbmpdiuel ed; an(bﬂl@)gt w&ﬁsed\mc(try\ﬁﬁ)théaﬁit BMHJ + 1H NMR

DVSO) 10.43 (1H, 881 7.57 47 (1H, dd),
ng Doganh3-38)(2Hym),&.§0(3H, m) an 2§ﬂ 6 1?) 4.70 (1H,
s), 4.37 (2H, t), 4.04 (1H, s), 3.43 - 3 24 (2H, m,
2.77 (6H, s), 1.05 (3H, d). 20 The internedi ates for
iii) 2-(DimeaeMaiYERaneulfopiRidy epared as fol I ows: i)
-{6-chl oro-2-[ (3-chl oro-2-f| uorobenzyl)thio] pyri m di

Ammeqia was Fautorslyi @dqgmax@el%ﬁ%ual@n of th ssbiileproRY of step 1) in THE

(SOmIng %‘ﬁﬁf@%ﬁ%g%ﬁtg aft ()T %gaﬁi')lﬁ&ngfhﬂ/ﬁva(pfgartﬁ% beforg filtering off the

produatasrarwm'@ snshdnledlé.)oBngor 10m n before the addition of

th btjtl duct of 25 Exanpl 1 st
NN Ssogn 3 40 aheasatad ad §AP40r 18 befof  the

reaction was partitioned between H20 (30m ) and Et OAc
(50nl). The aqueous was extracted further with EtOAc
iv) N-{@Ohl(ﬁ@mle](stdlﬂomg-ﬂnbnﬂ)ennyl)lhhﬂﬂyrinﬂﬁhe@ymz- h H20

. OOrrl) i ne SOmL dried (MySOH4) and
(dime @%‘E‘@Hes Bafi¢fde product was purified by flash

The s@&iﬂé%nﬁﬂhﬁ gﬁ' Red h@ Q%ﬁ&il SR BarmbiE /3%Q§/f1%9§ﬁ1%5reacuon

6 (20 % then i sohexane) to yield t
of the suumtletpredlm o eﬁ@p du)a(é) 88) w&d the sybitiecprodiasiod Exalmx)lsﬁg Stepl-ml) (1.1g)

and usp S B Pl by Plga 8722, (5h V) "5 a8 (bn

'H NMR:5 @ ¢m|(QH3‘9) 731 (lH t), 7.02 (lH t) 6.87 (lH s), 438 (2H, s), 3.21 (2H,
N (2- ~2-f1 uorobenzyl')thi o] - 6-{

m), 2.83 (%]-12), ﬁ;aar(aﬁjs] 2.26¢3Hyd)et hyl |
am no} pyri mdin-4-yl)-2-(di net hyl am no) et hanesul f onam
de

Example 35
N-(2-[(3-chloro-2-fluorobenzyl)thio]-6-{| (1R)-2-hydroxy-1-
methylethyl]amino}pyrimidin-4-yl)-4-methylpiperazine-1-sulfonamide

HN/\/OH

o ﬁ*ﬁfj

A solution of the product from step iv) (1.5g) in (R)-alaninol (3ml) was heated at 80°C for 4
days. The resulting mixture was diluted with acetonitrile (5ml) and purified by reverse phase
HPLC (50% to 5% 0.02M ammonium hydroxide / methanol) to yield the title compound as a
white solid. Yield: 1.0g.

MS APCI(+ve) 506 [M-+H]"
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HNOO I INF ~-W SNNSC H10 The subtitle
product of step iv) (0.7g) was diluted in (R)-alaninol

w@ 20025m#¥3 and heated at 80C for 48h. The prodeCT/GBa®3/003175
purified by reverse phase HPLC (acetonitrile / 0.02M
amoni um hydroxi de (90% t gga% aqueous phase)) to
yield the title conpound as a white solid. Yield:

"B MBSl O.6PCIE, i) GOTGH, K 55 (HIN i mmswos)z Tao(@R, 0, 5.88

cn L850 5 H 2 8L Pl et

2.10 (BB, 5)21.09 (418H). s) and 1.08 (3H d). 20 The
i nteérnedi ates for the above conmpound were prepared as
follows: i) Sodium 2-(dinmethyl am no)ethanesul fonate

e inf el Y Wb BT B8 o0 sol ut' on

i) 4-Mét’lv}yl-!\?ipelhmkadfdnanﬂd§eal ed finger tube at 105C for
48h before concentratlgzll n vacuo to vyi

N-Methybpiperaging §¥pb d seldanidgR] k- 2oz an L 4- dlwae&lo%rﬂwgre hegted at

reﬂuxgtg%_l, e%ea W%SD% F%d a{'{rﬂiﬁro%d?%d&és u‘llﬂf%%ﬁy P{é %sohd

dissolvd iﬁmﬁb@ﬂﬂam meﬂﬁﬁbma(};@a’iémahisﬁlled 104 i eHRrE- s@licﬁrf&],lowed by
1M i.n tol uene) was, ad o a _solution, of the su

t
fuﬂhebﬁlaaalaw%lfaqg? f)tha}nﬁ W@Q@W)fo PRl léfﬁanmoma
in meﬁlta.hélr(ﬁﬁj) dfrthdR ek SHs&oROREEMd @ivdnd e%%oi’a?é&%@ dﬁae@i fea¥iflg a

subtitl e conmpound as an oil that was use
white dolnda cThiy wan trithestedexith Et©pnd flkekidRe8(GDEGBEbB]e3®nfind as a

white P, PR and 231 (GH o) 8 i)

no) et hanesul f onam de Anmoni a was

'H waéﬁwgg% ys ergeay ztgb @ECap)| @dogm%) omBHL e subtitle
product” of step”ii) in THE and Stirring
mai nt ai ned unti | aI | of the ammoni a had evapor at ed

i e R
To a s{@t) ofM-nRchpto-B8-plyfithidiBiediol (64.6g) in ethanol (387ml) and H,0 (387ml)

was added sodium hydroxide (18g) in H,O (82ml) causing almost a complete solution to

form. 2-Fluoro-3-chloro-benzylbromide (100g) in ethanol (82ml) was then added dropwise
over 30min causing a thick precipitate to form. Stirring was continued for a further 4h and
the whole then cooled to 0°C before filtering the white solid formed and then washing with
water. The collected solid was dried in vacuo at 50°C for 48h leaving the subtitle compound
as a white solid. Yield: 125.7g.

MS APCI(+ve) 287 [M+H]"

iii) 4,6-Dichloro-2-[(3-chloro-2-fluorobenzyl)thio]-pyrimidine

The subtitle product from step ii) (125.67g) was added slowly to phosphorus oxychloride (1L)
over 10min with stirring. After the addition was complete, N, N-dimethylaniline (92ml) was
added portionwise with care over 10min causing a complete solution to form. This was then
stirred at 120°C for 15h. The cooled reaction mixture was then poured onto crushed ice and
extracted with EtOAc (x3). The organic phases were combined, dried (MgSO,) and the
solvent evaporated leaving a brown oil which was purified by column chromatography (2%

EtOAc / iso-hexane) to afford the subtitle compound as a white solid. Yield: 113g.
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N-{6- Chl oro-2-[ (3-chl oro-2-fl uorobenzyl)thio] pyrimdin
WO Zo0pio} 423  (di net hyl am no) et hanesul f onam de  TPET/GB2003/003175

subtitl e conmpound was prepared by the nethod of

Exanpl e 33 step i) fron1thg91eaction 15 of the

subtitle product of step iii) iandthe subtitle
'H NMR ddwei 7of1 (B anp 76 §IHsmp 7.0 (ZH nﬁs $H40(hd)used

directly in the followng step. Yield 0.7g 111 NWVR 5

(CDC13) 7.48 (1H, t), 7.31 (1H, t), 7.02 (111, t),

- 61%|ﬁen i]-4 dinfl)-4-rdethy1-{ 2H,
iv) V- &ﬂlér%hll(sﬁlmo;f} 23t Shen a?l)tg%] arrpﬂe - By
piperakinegulf¢guaide or o- 2- quorobenzyI)thio] 6-

( {
tou sl GGt SO B s o i o i
60% sédim Hkki #(99%' pbrtiontdse dvler SMih. ’\Afkr?fui'ther, sﬂmﬁ’fg d% O°C for 30min the
solutlono roduct fromstep iv)

Subtltlé pa)odwefmm gfep 413) YenasD Nt 8mlay asasided élﬂd ﬂp V%M%allow@ to stir
|
oo O B P e Yl DB GRS s 2

hydroo&hllﬁfwucimmﬁ’tﬂ @HO'XA d&hé sdieérha\ms leyagonatyd ®l diyhdse ahd tHeeemdue

dissolsggh pARFIS vengbenal  EIOAS SiepRisd 5037 Bbephun: galon
ﬁthhexjr\[%ﬁ @‘%ﬁ% AQ- "@@ WaH’tthdt)ollo%e@Qy E:IJaHon W}ith E%Oi% / (tﬁé’t!hgamlne

7.19 (1H, ,
mixtured khd these ﬂaciﬂ'eins( @tdpomjed t8 dalﬁless]. I—Thermbtl’@e @ﬁnp@m,d was,obtained pure

by iegpionNhEth A aE de Pl e VRIS e

MS APCRPA)G7a8+gt | ows: i) _ _ _
4- Net hyl - I"- pi per azi nesul f onam de N-Met hyl pi perazi ne
(5mL) and sul fam de (11.26g) in 1,4-dioxane (100m )

E rg heated at reflux for 48h. The sol vent was

ﬂn-ﬁ&@orat ed under reduced pressure and the resulting

N-[2-[62Chbrodi-g5 6¢obefizy)th ] 46- K2 My r&iy-aidiylethyhamine]t H1

and applied to a PI ug of SCX-silica followed by
pyrimidinyl]-4-morpholinesulfonamide

The title compound was prepared from the product of step ii) (1.0g) and (R)-alaninol (Sml)
according to the procedure used in Example 35 as a white solid. Yield: 0.68g.

MS APCI(+ve) 493 [M+H]"

'H NMR §pmsoy 10.60 (1H, bs), 7.60 (1H, m), 7.50 (1H, m), 7.30 (1H, bs), 7.19 (1H, m), 5.90
(1H, s), 4.70 (1H, m), 4.20 (2H, s), 4.0 (1H, m), 3.80 (4H, m), 3.40 (2H, m), 3.10 (4H, m),
1.10 (3K, d).

The intermediates for this compound were prepared as follows



10 further elution wth aqueous nethanol. This was
then followed by elution with 1M ammonia in nethanol
w@ x00y/08amd3 t hese fractions coll ected and sol veneCT/GB2003/003175
evaporated to dryness leaving a white solid. This was
triturated wth Et20 and fitg.ered | eaving the subtitle
npound as a white solid. Yield: 5. 0g. 1H NWR
i) 4- NB(rph@b)eselfwmmﬂ s), 2.90 (4H, m, 2.40 (4H, m, 2.20

Morpfie (St g Bhbics 40 frons (1 90D s Bt gy for 48
The sa'lﬁ)erﬂ; veds ek aporatbd dndereédptd presfrdyd e @H:sﬁlﬁiiig@oh(l pértiighed

i n_ethanol (387ml) and H20 (387m) was_  added sodi um
betwegy FH@R¢ ded waisy) Théongamic (pé.@m‘yawugqt?@a@ g $flugpus phase was

0
5t O S B B o P oy PhTbmedrgairasts vty g (as00 and
the so(\&ﬁmﬂsmowm int Yueno diiobesd lid regpdueseas2fitupated wathBtyO aadifiltergd o give
eC|p|tatetof rm éll‘[‘l was continued for

the Suétl%?q gﬁsgm}uteto%st |Seh hXFP fd to OC before
1 4 eri | d t hen washing wth
T e R :

‘cted" s ed in vacuo at 50C
for 48h | eavi ng the subtltl e conpound as a white
(d. i 125. 79. M5 APCI ) 287 [MFHI + 25 iii)

10 i) NS ghiored(Ghehlors g:AhEmobran Dbl mSEEMAANAT o] - 2or i m 4

hgﬁn Hfosathidet | € product fromstep ii) (125.67g) was
morp % soovvl yeto phosphorus oxychl oride (1 0) over

Toa sbhlhon ofittierpreduct of stgp 1)ALtlg) intdrg DAMHEI(20m0h) atdC wioiep hittogen was

aaded P o Baffe (cTHl ebripmaieetier S Uik e gy C for

30minl{he protst @ ExAfhpd 31 §té}§i iipi(42H OMP (10l wal RBA&PLAId]Re whole

reaction m xture was then poured onto crushed ice and
15 alloweddorfgethardtinpt mom temperpiey for P4b. hetaacdopmigue wasrcerefully

quencﬁQMtﬁ%tgueoglg bﬁ)fjh%cthélqdi)ic %ﬁgj uﬁﬂe H §9f| \‘I‘glrétsoﬁl\égﬁo \PiE e%%porated to

urfe

drynesmarndﬁfhé rgidapbyriitidfed teite@Aen EtOA@aﬂdGX‘ﬁi&e )Thte @r@rﬁ@plﬁs& hes
subtit] e compound as_a white solid. Yield: 11

3
collecmémh@é&%o@@w dsobrsnbtsmersd in wguq ip piwd $h€( él%&lilsyompound as
4§0_(h Hylgm_l_gg_SO(lH m, 7.0 (2H, in + s), 4.40(2H,
S (Y

20 MS ARCIGvEM B [DAPH]'( 3- chl or 0- 2- f | uor obenzyl )t hi n] - 4- pyri m
di nyl ]-4-methyl -1 - pi perazi nesul fonanide 5 To a
solution of the subtitle product of step i) (2.0g) in
y3pPMF (20nl) at O0C was added 60% sodi um hydride
g) portionwi se over Smn. After further stirring
N—[2-[;[(3 G@lq‘rng faerophemyd)methyljthio]-6-[(2-hydroxy-1-methylethyl)amino]-4-

pyrimidinyl}-1,2-dimethyl-1H-imidazole-4-sulfonamide

SN F
0. .0
N \S\N/fN\//kS cl
\</]/ N
N
/

To a solution of the product from Example 27 step iii) (1.3g) in dry pyridine (10ml) and 4-

25

N, N-dimethylaminopyridine (0.48g) under nitrogen was added 1,2-dimethyl-1H-imidazole-4-
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subtitle product fromstep iii) (3.6g) in DVF (10m)
was added and the whole allowed to stir at room
wao esopetasiire for 24h. The reaction m xture wasPCT/GB2003/003175
careful ly quenched with aqueous 2M hydrochloric acid
until pH 7.4. The solvent wgs evaporated to dryness
and the residue 10 dissolved in a m xture of nethanol
sulfomyl EHl ik (210¢).aPe feackidnomixturs®xs bodtedat 358C|fw‘ied|ay§y The cooled

urther el uti | Thi fal l.owed .
reactiqoy g e DRFREALOT T BT aih I Db deieh offf ol
phased &G bR&ieL UABY (M%S@d AddhY et evdprasetdiol dr&ﬂ%s@ OTROkeBEting

was obtai néd pure by trituration with Et20 and

gum wa»s Idtssahvcd)m acetoaitiitey 1 amirengd dregts iwdth 2 diydrochlosig aciggSml) and the
wholegfsd i SbmP APty ford dln JPF FETIa i pres B 5,

drynesﬁ’étléﬁ)(fh@t Dyinkyiredued -Purification by column chromato graphy (DCM / methanol
|md|nyl]-4 mor phol i nesul fonamde HNQ O S tN

/ acetis wrigi190:18¢ 1)iaHordph dha 4 OTERSWHA ANEWLS Spht phickl tdeom
MSA})E?(E;Q@ C[wq%];step ii) (1.0g) and (R -al aninol (5ml)
ing

acc e procedure used in Exanple 35 as a

"H NMRIS 555, 851(1H{rbej d; 50Q2H8g1) NI @H’Elnﬁ)ﬂi ©) (149 3n), MBEI(2H28, 3.60
1H NI\/RSDI\/B ng bs), 7.60 (1H, m), 7.50 (1H,

(3H, sM3,307(2§@n{)=1243 s),71 (%Hud) , 5.90 (1H, s), 4.70
(1H, m, 4.20(2H s), 40(1H m, 3.80 (4H m, 3.40
(2H, m, 3.10 (4H, m, 1.10 (3H, d). The

Exampli 38 medi ates for this conpound were prepared as

ows WD 2004/ 011443 PCT/ GB2003/ 003175 70- 1))
N-(2- KZaﬁ/d?lﬂﬁerqbﬁ@%ﬂDMaﬁ?{@%Rweﬁfﬂ’ﬁyrfe“{eﬁml‘}thé{ﬂamé‘tﬂ}flb)fﬁ‘méim""

1 Lo 1 s Mifdnfinflicoxane (100m ) were heated at refl ux
y)Plp%or l48}1.S e sgl vent was evaporated under reduced

pressure and the resulting solid partitioned between
Et OAc and water. The organi c phase was col | ected and
t he aqueous phase was

Gy

The subtitle product of step i) (2.0g) was diluted in DCM / trifluoroacetic acid (10:1) for 1h
before concentrating in vacuo and purifying the crude product by reverse phase HPLC
(acetonitrile / 0.02M ammonium hydroxide (90% to 5% aqueous phase)) to yield the title
compound as a white solid. Yield: 6mg.

MS: APCI(+ve) 475 [M+H]"

"H NMR §pmsoy 7-41 (1H, m), 7.31 (1H, m), 7.14 (1H, m), 5.87 (1H, s), 4.70 (1H, 1), 4.38
(2H, s), 3.93 (1H, br. ), 3.44-3.26 (4H, m), 2.81-2.67 (SH, m), 2.42 (1H, m), 1.05 (3H, d).

The intermediates for the above compound were prepared as follows:

i) Piperazine-1-sulfonamide-4,6-dichloro-2-[(3-chloro-2-fluorobenzyl)thio]-pyrimidine
60% Sodium hydride (0.26g) was added to a solution of the subtitle product of Example 31
step i) (3.11g) in DMF (10ml) at 0°C. The reaction was removed from the cooling bath and
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5 further extracted with Et OAc (x4). The conbi ned
organic extracts were dried (MgSO4) and the sol vent
w0 etmved43 n vacuo. The solid residue was tritur@r/e#2003/003175
with Et20 and filtered to give the subtitle conmpound
as a white crystaline solidp-Yield: 2.1 g. 1H NWR

6§DI\/ISO) 6.82 (2H, s 3.66 (4H,_ m, 2.90 (4H, rrg 10 . .
stirred for 1h before adding the su title product of Example 39 step ii) (5.0g) as a solution in

oo S4B AL g AR Bl T
was paftitidued bétivesit Hgol()solﬁg.aixd FrOAa (30myl) Mth(eb@gnhjcsaecc@é}ed, dried
under_ nitrogen was ad ed 60% s di um h cfl %1 1g
MgShls} IndsoRr iraiRan vBarig . Thrqrade PORYch IS §¥F{i? brytlash @

chrotllflaﬂ5%ﬂé‘8)&6 gﬁwmﬁ%g A ?gﬁg E%%?E%ﬁo &yﬂcﬁbﬂe ﬁte&néd%é as a

was a e” 15 al ovved
whitefsolid.[{Bis stateriahtvas diduted BnEakninot (12ml) 24hhealddent B@%ﬁbfqr Gah. The

remd%\g%sg{gemt%%e %gﬁ,?%}{ E—hﬁ Q58ﬁﬁ Hi:dOvzfxmﬁtéE (%raﬁ g %Levﬂgamcs recovered,
dried ?N@B@';)aaﬁﬁ%oh@entﬁféﬂr}ﬁ S8 afBR the SUBTHR d%ﬁ{pfo'uﬁél a8 hite solid.

bet'ween Et QAc and brine. The organic phase was
Yieldcdl0gect ed, dried (MyS®4) and the solvent renoved in

R A S R SUR IS, B BT o, o

| | f | ) et hy!
3.57 (EHa&EB 33'4‘3{‘.12}&\![11%/g;rioox{/@?ﬁet‘@r(ﬁgtzsayi )Egg}gftszy ) met hyl ]

pyr|n1d|nyl] 1, 2-di et hyl - 1H-i m dazol e- 4- sul f onam de
Exa ,0l ~FNSANNSC N HZ25 To a solution of
r oduct fromExanple 27 step iii) (1.3g) in dry
N-2-R2, Bimﬂasr&tie@zwtmoh {l{(mmslhsiamtyhuhﬁmyléwl] h#ig pyrimidin-4-
( under nitrogen was
yl)azeildgledlg selfonamite i ni dazol e- 4 V\D 2004/ 011443
PCT/ GB2003/ 003175 -71 sulfonyl chloride (1.0g). The
reaction m xture was heated at 55C for 5 days. The
cooled reaction mxture was partitioned between Et OAc
and 1M hyqv/gnlorlc acid. The organic phases were
col | edthed, ~dried (MgS™4) and the sol vent evaporated to
drynessy., fhe resylting gum was dissolved in
@acsl o ith e (15i) gnd treated with 2M hydrochl oric

C/Na&\,q

A solution of the subtitle product of step iii) (0.5g) in (R)-alaninol (1.2ml) was heated at 80°C
for 18h before partitioning between EtOAc and H,O. The organics were recovered, dried
(MgSOy) and concentrated. The residue was purified by column chromatography (1:90:109
AcOH / EtOAc / iso-hexane) before treating the crude material with trifluoroacetic acid (2ml)
and stirring for 12min then quenching the reaction by the addition of 1M sodium hydroxide
solution to pH >10. Saturated ammonium chloride solution was then added to pH 4 and the
organics recovered by extracting with EtOAc (3 x 20ml). The organics were dried (MgSO4)
and concentrated in vacuo. The crude material was purified by reverse phase HPLC (95% to
20% 0.02M ammonium hydroxide / acetonitrile) to yield the title compound as a white solid.
Yield: 90mg.

MS APCI(+ve) 446 [M+H]"
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5 whole stirred at roomtenperature for 15 mn. The

reaction m xture was evaporated to dryness |eaving a
w@eompirnesi due. Purification by col um chromat bgr/apkop3/003175

(DCM / nethanol / acetic acid 190:10:1) afforded the

title conpound as a white sglid. Yield: 1.09. M5

APCI (+ve) 501 [M+H] + 1H NVMR S(DMSO) 7.85 (1H, bs)

'H NMR 5Qupka) 241 7.2 (18, 0L L0 TBCRL k. Qh(lHAs)ssogzm%s(}H m),
435 (?(%éﬁg) z;déloo @5@) St 3 b 350 0H 3543 89 - 3561, m), 2.23

2H, [ZQ fl uorobenzyl )t hio]-6-{
( qP%li %%yd(?oxy | - met hyl et hyl ] am no}-pyrim di n-4-

yl)plperazmeI-sulfonamde 15 ~OH HNO ,0( F

HT ubt it duct of st
The m{eémﬁg)al\%ﬁg%r this, cgp@aup!ﬂvevf%mr?p a{r?qe?ﬁp%g?‘ggc e? iC S ag IO d )
i) 2- [(i éui)li;hofﬁenhﬁ)thb@bwm&ﬁmwlumtI ng in vacuo and
fying the crude product a‘(‘{%"ﬁreverse phase HPLC 20

A solu(tlan@f pnﬁamunélyﬂromctﬂwagﬁmaﬁ ¢ geppasisate asoepensign 9i2-

merca%%w@m%duﬁg]g%e 1 g %gﬁéq)%g% %ﬁ&l a?d \I;fé% %‘i‘)daﬁ?ﬁﬁléamfﬁlre stirred
for 30ﬁi|ifR &(s&\dﬁ@h ofzglcggﬁﬁfhmzyl Uroﬁﬁde( (IZIG 86@) in THE 41 é(grﬂ.ll)iwasrihen added
dropwbqe ang §he gl)%;)gpiegtlggd fory 8hﬂ;[1xe Qeagtiorg s7th(eg ppolﬁ$ to (i" C(4a21|(_1| the

premp{t%t'é'wdpﬁlteile él(ﬁe{'slhe&uvlth 50 ( gl"kelsd()?l‘gﬂ)%fﬁmg cﬁ’%ﬁ% i Qe W8 afford the

ve conpound were prepare
subt1t16’|cpmpa|mmas-dersamm]nrhrfhéki 228gdi chl oro-2-[(3-chl oro-2-f

| ugr obenz thio rimdine 0

1 NN Saagp A URhoNT T hOs P 24t el Bl $16 CH, 9
product of Exanple 31 step i) (3.11 g) in DMF (1 On)
at 0C. The reaction was renoved fromthe cooling bath

if) 4,6Mhm&aqw,sanm44ﬂ)beﬁﬂyl)mmamﬁﬁnas - 72 stirred for

a4 BB Hhn
(10.0g) %ﬁﬁdsﬁﬂo@@?g?ﬁlﬁ%ﬂS OMBaRh ey solﬁﬂfo@lrlf%at%a RE LMk b4 T08. IThe
reaction was allowed to cool and excess phosphorus oxychloride was removed in vacuo
before partitioning between Et,O (110ml) and H,O (275ml) and stirring for 1h. The layers
were separated and the organics concentrated in vacuo to afford the crude product. This crude

product was purified by column chromatography (4% EtOAc / iso-hexane) to yield the
subtitle compound as a white solid. Yield: 9.10g.

THNMR 8 pusoy 7.74 (1H, s), 7.39-7.32 (2H, m), 7.21-7.15 (1H, m) 4.48 (2H, s).

iii) V-{6-Chloro-2-[(2,3-difluorobenzyl)thio]pyrimidin-4-ylI}-N-{[2-
(trimethylsilyl)ethoxy]methyl}azetidine-1-sulfonamide

To a solution of the product of Example 40 step i) (0.33g) in dry DMF (4ml) at 0°C under
nitrogen was added 60% sodium hydride (0.20g). The reaction was allowed to warm outside
the cooling bath for 15min before recooling to 0°C and addition of the product from step ii)
(0.75g) in DMF (2ml) and the whole allowed to further stir at room temperature for 3h. The
reaction was quenched with 2-(trimethylsilyl)ethoxymethyl chloride (0.86ml) and allowed to
stir for 18h before removal of the volatiles in vacuo and partitioning of the residue between

EtOAc (100ml) and H,0 (200ml). The aqueous was washed further with EtOAc (2 x 100ml)
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was partitioned between H20 (50nl) and Et OAc (50nt)

and the organics recovered, dried (MSO) and
w@ogeni4ant ed i n vacuo. The crude product was PCr/GBR@®d/003175

by flash colum 5 chronmat ography (20 % 25%then 30 %

Et OAc / isohexane)to yield-gfe internediate as a

white solid, This material was diluted in (R alanlnol
and the opgapics grENbiRed: dapd(MaiSl) peg conpntraterbin vasue-d e TRpidue was

punﬁe%ﬂ)ré} %orhérgﬁ ?grso?l?até% V;gllyzg 92(139 nAlc)é)I? @é%&%o&égm tGAord the

subtitle @BfPBiidieicdlBurless bid. Ytele&f(f@i'rgj the subtitle corrpound
as a white solid. _Yiel 10 1H NVR 5( DVS

X 0
'H NMR1&egnod 381,739 (155 n?)o7(1mng)s), 751306 7(02H2Hg ), 24%s§2H 5), 4.45

) 4
8, s Lo B0 265 G, £ o Sy O3 b blogoiefie h ol 50

N-(2-[(2,3-Difluorobenzyl)thio]-6-{

[ (1R) - 2- hydr oxy-| - et hyl et hyl ] am no}pyri mdin-4- 15
__'.ﬂj!gi&etldlne I-sulfonamde HNNF OO,,"ill NF CP
N-(2-{Th R oS ey Bl s PRy B mth BBy g
pyrinfidin- 4&1)aixﬂfdinel+:salfbhztrhﬁl&i ng between Et QAc and H2O. The

organi cs were recovered, dried (MgSO) and

concentrated. The residue was purified by colum
chromat ogr aphy (1:90:109 AcOH/ EtOAc / iso-hexane)
before trieatijpg the crude material with

trlfllHN{)EC'étIC acid (2m) and stirring for 12mn
then g nchl ng the reaction by the addition of 1M

o;oob'u h)N?IFOXI def solution to pH >10. Saturat ed
|t sdhution was then added to pH 4 and
C/Nthe 25 l\brga'snlcovered by extracting with Et CAc (3

x 20mL). The orgaAl cs were dried (MJSO4) and
concentrated in vacuo. The crude material was purified
by reverse phase HPLC (95% to 20% 0. 02M anmoni um

A sohgg)%rao% %)t]é]%ﬁ)? et 4p331) ég;él in k}%ﬂ;&g&c{e %é?ldzgrg Was stlrred for
15mird M&’Bﬂe"’?@@d%i%gf}/og @%ﬁlﬁ%@gﬁ%ﬂ&%ﬁﬁm E;I;&?NOH Tﬂ‘é@qﬁeous was
then eg(ﬂrapte@ with5Et6@ (20ml) %f(ogq apldxfjnng the aqueoﬁs to pH 4 with M hydrochlonc
acid and extracting with EtOAc (2 x 20ml). The EtOAc extracts were combined, dried
(MgSOy) and concentrated. The crude material was purified by reverse phase HPLC (90% to
5% 0.02M ammonium hydroxide / acetonitrile) to yield the title compound as a white solid.
Yield: 10mg.

MS APCI(+ve) 462 [M-+H]"

"H NMR 8pmsoy 7.59 (1H, 1), 7.46 (1H, t), 7.15 (1H, t), 5.90 (1H, s), 4.69 (1H, t), 4.37 (2H,

s), 3.95 (1H, br.s), 3.81 (4H, m), 3.44 — 3.21 (2H, m), 2.12 (2H, m), 1.05 (3H, d).

The intermediates for this compound were prepared as follows:

i) Azetidine-1-sulfonamide

Azetidine (4.23g) was added to a solution of sulfamide (7.48g) in 1,4-dioxan (120ml) and
heated at reflux for 24h. The volatiles were removed under reduced pressure and the residue

suspended in refluxing CHCl; (500ml) for 10min before decanting. The residue was again
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4.35 (2H, s), 4.20 - 4.05 (1H, m, 3.98 (4H, t), 3.74
- 3.70 (1H m, 3.60 - 3.56 (1H m, 2.23 (2H,
w@i0a/0)1443 . 22 (3H, d). 5 The internedi ates forP€hG82003/003175
conmpound were prepared as follows: i)
2-[(2,3-Difluorobenzyl)thiojspyri m di ne-4,6-diol A
sol ution of potassium hydroxide (5.67g) was added
suspergled pmheteCHO1:45Q0sl forsliOorin dbefoge decanting. "The filtrates were combined

SR g Bl 39 o o g 0

'H NV Of (1 3 i ey obens b bygy de (20 86) in THE

hén”added O dropwi se and the nixture
stirred for 18h. The reaction was then cooled to 0OC

i B g Bl B R R e -
azetldﬁ@:ps{lifsnﬁgmound as a cream sol i d Yield: 22.4g. 1H

DVMSO) 7.74 (1H, s), 7.39 - 7.32 (2H,_m, 7.21 -
The subtlﬂg cpmpp wagpraparedas a ggllow qik by ,tl)e method of Example 32 step i) by

o e BR8P PTG B R ERL o v
(12.9)t hﬁeltlhmsglbtltl e product of step i) (10.0g) in

AE sphor us oxgc,hl oride (55nl) and the solution heated
MS ARCIGae) 33 [MFHNoh. The reaction was all owed to cool

and excess phosphorus oxychl oride was renoved i n vacuo
before partitioning between Et20 (110m ) and H20
iii) N-(2{Bexzylthivd-6s{[(IR)+ by droxy4lhmetiydeth gl s of py rimidin-4-y1)-/N-{[2-

(rimeiR G ehe e etoe TolREamRtte product was

The sifilelcbB8olYd ¢as ja'x'éﬁar&l" EPABEIRET 8118 tﬁé‘ﬁf@tﬁb@&?Eﬁarﬂple 32 step ii) by
I so-hexane) to yield the” subtitle conpound a white

reactisothie gubtitlcepraduc of §gp i) @ 2NgR wath((B)BBnirp] (B} HY 1e§;q 11.3g.
MSA%C?()%rve)g’A?O M_L‘hrm 7.21-7.15 (1H, m 4.48 (2H, s). 25
|

N-{6 Chl oro-2-[(2 3- difluorobenzyl)thi o] pyri m din-4-yl

}-N-A{] 2- Strlmet |SI| (}Fthoxy] net hy
iv) N-&-enzyha fpnxlan6f u%y OX¥r slapthryi%hylbﬂrmmﬁaomlaww-yl)-i\’-
anm t 0C
- (t'qi“ﬁ%%h tﬁ&ﬁ&gﬁgi})‘lﬁ%&dﬁég o yg %?ﬁ ydri(de )(OéZOg).
m-Chlbhspertsacsdic camdvm adli¢avedsingle partiondo b solidon dithe (swlnﬂtlermoduct of
sep i3 | S @ISO (oDl it s 180 SHECH HOEHR ot apption
(IOOnilgﬁlaé"E@Heﬁ a2l s MEEyiEOurbiely gkl & }'?]erroﬁﬁe a0 ButaEP eTM dtoknics were

The Treacton was quenc

separeﬁect 4nd mmahtpﬂsvlt}ydamwcbmmdarbﬂmh@rspwm@zm yndibrine (SOml),
dt t 1
aried (e a0t Sonsepiaisd PSR pR G soRpoUR el Yiela:

loggbetvveen Et OAc (100m ) and H2O (200mL). The aqueous
was washed further with EtOAc (2 x 100m) WO
MS APGBUEY IHABVIEEY GB2003/ 003175 - 74

v) Sodium 4-((azetidin-1-ylsulfonyl){[2-(trimethylsilyl)ethoxy]methyl} amino)-6-{[(1R)-2-
hydroxy-1-methylethyl]amino} pyrimidine-2-thiolate

Sodium hydrosulfide hydrate (1.18g) was added to a solution of the subtitle product of step
iv) (8.0g) in DMSO (67ml) and the green solution stirred for 2h. A further aliquot of sodium
hydrosulfide hydrate (0.79g) was added and stirred for 1h. This aliquot addition was repeated

twice more before heating the solution at 50°C for 30min. The resulting reaction solution was
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and the organi cs conbined, dried (MJSOX) and
concentrated in vacuo. The residue was purified by
wa@e edowmmi4ehr omat ography (1:22: 177 AcOH / Et OAc PCT/GB2003/003175
i so-hexane) to afford the subtitle conmpound as a
colourless oil. Yield: 0.653g. 1H NVR 8(CDC13) 7.34 -
7.30 (1H m, 7.19 (1H s), 7.13 - 7.02 (2H, m, 5.42
used dir2éd]y m)the fllpingst¢R HMhesjubtifle oempard was alp. kept ¢a-togk) solution

for s fpapion vl o pltsS Setagan By ok 6 2 U

MS APCHR 6450y 81-axKy- | - met hyl et hyl] ami no} -
pyrim-din- 4 yl") azetidi ne-|-sul fonam de 10 HN , ~ CH 0,
OF SINNXS G CP ~ HAsqutlon of the subtitle

N W e s

pyrlnﬁdlﬂLMyl%M[ZOchﬂﬁtlﬁ)ﬂh eaibxtynhed Rhzetidine-TRalfanaanes
then extracted with Et2 (20nl) before

3-Chlegerdflvgrrbepzyharomide@ud g vappidediip @lh alzcmoﬁ Eiths cpactipp golution of
step v '8&1)3{5%831(1}1 ﬂfétéu ﬂtrl]é(“&folagato%p (vi/ﬁfé%g That doﬂ— B&r&d 7. The

S Wwe r |
reactlcﬁmmmmmm befWB@n Et0de (2@EhB ahdH,Gd20ml) rand th}:d)rgg(mcs

reverse phase HPLC (90%to. 5% 0.02M ammoni u 0
concoRiF bR 8. euieine Met By B R ABOPRAaEEeRly (3 dben 40%

EtOATaﬁlsé LHRA1e§ 1 a¥drd the sYibghHE cori’q?cf[ﬂld 24 On VB WG 4y 89ed 48€ctly in the
MrH] + 1H NVR S(DVBO) 7. 59 (1H, t), 7.46 (1H t), 7.15
subsequbht step., 5. 90 (1H, S), 4.69 (1H, t), 4.37 (2H s),

3.81 (4H, m), 3.44 - 3.21 (2H n).
MSAgCi(g‘ %)]z’ﬁz [% 1.05 (3H( d). m)The i nt er medi at Ses foIrT)this

conmpound were prepared as follows: 25 i)
Azeti di ne- 1-sul fonam de Azetidine (4.23g) was added to
Examplel uti on of sulfamde (7.48g) in 1,4-dioxan (120ml)

- QU AR S B B MR SRt pyrimiain
4-yl}agetidiad exhilfonamédd uxi ng CHCl 3 (500nl) for 10min before
decanting. The residue was again WO 2004/ 011443
PCT/ GB2003/ 003175 -75 suspended in hot CHCL3 (500ni)
for 10m n before decanting. The filtrates were
conblned

ﬁ*“@

A solution of the subtitle product of step i) in trifluoroacetic acid (5ml) was stirred for 15min
before the addition of 2M sodium hydroxide solution until pH >10. The aqueous was then
extracted with Et;O (20ml) followed by EtOAc (2 x 20ml). The EtOAc extracts were
combined, dried (MgSO4) and concentrated. The crude material was purified by reverse
phase HPLC (90% to 5% 0.02M ammonium hydroxide / acetonitrile) to yield the title
compound as a white solid. Yield: 51mg.

MS APCI(+ve) 464 [M+H]"

"H NMR §pmsoy 10.50 (1H, br. s), 7.47 (1H, m), 7.25 (2H, m), 5.94 (1H, m), 4.70 (1H, br. s),
4.36 (2H, s), 4.04 (1H, br. s), 3.86 (4H, m), 3.40 — 3.25 (2H, m), 2.10 (2H, m), 1.05 (3H, d).
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and concentrated in vacuo to afford the subtitle

product as a white solid. Yield: 4.1g. 1H NVR 6(DMs0)
wW@2®10(R24y s), 3.74 (4H, t), 2.15 (2H, quin.).P&I/GB003/003175

N-[ 2- (Benzyl thio)-6-chloropyrimdin-4-yl]-N{[2-(trinme

thyl silyl)ethoxy] nethyl}- apetidine-1-sul fonam de The

subtitle conpound was prepared as a yellow oil by the

nmet hod of Exarrpl e 32 step i) by reacting the subtitle

The n%(x%%ﬁfa‘tes%r #15R ep |pu)ojlﬁélz"%%)gfpgr$i gﬂh@llg\%gt [tle product of

i) N—{M[@lk)’&l&lycﬁ%i -[thbﬂlryldthyl)ammo -2-[(2,3 4—tr1ﬂu0robenzyl)thlo]-
Benz i 0) drox-l-rrethleth
pyrlmWyI}Wﬂ %(tnfugqt;\ylgély{lﬁgthoxy]me yl}azetldlne— -su fonamlde

2.4 LR Eho Bl I o g RS Bl e eastionsqluon of s

v) (18alyedntaiming e dubtltlhproﬂuctmfdtepfv) Emr}mreacﬁzn sstiﬂpd 'fo'r)lhb;The

reactuél}}s Wrﬁse}?q%ll cg}%ghqeﬁ%qséﬂ%& ,%C)(Z&??B ﬁh @1(2%?) ]?éﬁiféfl

conceﬁtf'age(i Midcifo.l Yhe res1due was purified by column chromato gra]%hy ﬁ20‘V then 40%
2- (Benzyl sul fonyl)-6-{[ (1R)™ 2- hydr oxy- 1| - (11

EtOAgc arspriskme) tonafthird tae spbitldcofipgund(asan wetwiyibls iviay u;@it chngly in the
subsems\et E%lﬁé azetidi ne-1-sul fonam de 20 m Chl or oper benzoi c
AR s added as a single portion to a solution of
MS APOg+suPsd4t[hveryoduct of step iii) (11.3g) in DCM
(500mL) and stirred for | h. Saturated sodi um
thiosulfate solution (100m ) was added and stirred
rously until no peroxide was detected. The
m‘ﬁl‘%%l cs were separated and extracted with saturated
N-(2- K2 Difhubi 6 arbeth iben syl thic] B [(RODhy dievxsl- ety éhYIAhin o}-
dr| ed MyS04) and concentrated to yield the subtitle
pyrimfidinstryhazetiding- lspdenagpidey.  vi el d: 25 10.9g. MS
APCI (+ve) 572 [ M+tH] + v) Sodi um
4-((azetidin-1-ylsul fonyl) {
[2-(trinethylsilyl)ethoxy] methyl} am no)-6-{ [(1R)-2-
hydr Orﬁ/ - E<1pOHYyl et hyl | ami no} pyri m di ne-2-thiolate 30
Sodi u "hydrosulfl de hydrate (1.18g) was added to a
sol ut| f the subtitle product of step iv) (8.009)
Qn O 67ml) adt'Jwe green solution stirred for 2h.
N yotyef sodi um hydrosul fi de hydrate
C/(O f9q) vvas ad and stirred for I h. This aliquot
addition was rep€ated tw ce nore before heating the
solution at 50C for 30m n. The resulting reaction
solution was WD 2004/ 011443 PCT/ GB2003/ 003175 -76
A sohii‘ﬁﬁ%f %é’ Libitly pl‘oﬂuétrlﬁ stepli} ﬁ’l%ﬂ%l%%@ﬁ?ic aH(‘ﬁSﬁH)b%% kfired for 15min

ompound was al so kept as a stock sol ution
before the addition of 2M sodium hydroxide solution until pH >10. The aqueous was then
extracted with Et,O (20ml) followed by EtOAc (2 x 20ml). The EtOAc extracts were
combined, dried (MgSO,) and concentrated. The crude material was purified by reverse
phase HPLC (90% to 5% 0.02M ammonium hydroxide / acetonitrile) to yield the title
compound as a white solid. Yield: 42mg.
MS APCI(+ve) 460 [M+H]"
"H NMR §pmsoy 7.29 (1H, t), 7.02 (1H, t), 5.93 (1H, s), 4.70 (1H, t), 4.34 (2H, s), 4.05 (1H,
br. s), 3.85 (4H, m), 3.41 (1H, m), 3.28 (1H, m), 2.25 (3H, s), 2.10 (2H, quin.), 1.06 (3H, d).

The intermediates for this compound were prepared as follows:
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for further reaction with al kyl halides, described in
Exanpl es 41-42. M5 APCI (+ve) 450 [ MtH + 5 vi)

WOR(2/0[148 Chl or 0- 2- f | uorobenzyl )t hi o] -6-1 PCT/GB2003/003175
[ (1IR) - 2- hydroxy-| - et hyl et hyl ] am no} -
pyrimdin-4-yl)-N{ [2- (tri-'mathyl Si IyI)ethoxy] met hyl }
azetidi ne-1-sul fonam de ro-2-fl uor

|
i) N-GrlGd Béll(ostfsgyeﬂMhemDélao}-é 6 HARb Py o -efBylethyllamino}-
pyrlngg@gcli.tk,ﬁgv.gfjaghfggao S¥12%ﬁ€z§3>1 c}m;h'mu&.ﬁ@tlamoﬁqnw@

e reaction stirred
2,3-Difhiord-#-méthgdbenzyhbiontde Bak)g) arak nddedrie dn bBgwes eif thst r@fxtion solution

of step }Zﬁ)oag%goco%ﬁq:%gg i@qog%éﬂaggodhgqug{ gd’? B?‘f gégmpglo%%tq}rg(? %orqh The
reactl&h?@ rBét&@éﬁ%EtU)ﬁf(Z Z’f’anﬁt}%c(ﬂ)m'l)se&dhﬁé( a%%)ué 0

ord the subtitle conpound as an oil "which sed
concenlirated {1l waciior Theresslub yeqperified by polulB chR@{tegrephy5@R% then 40%

EtOA% ?A%R)heﬁarﬁg i) %ﬁ%fﬁq@%gf)ﬁ%wmﬁ% aﬁg)ﬂ which was used directly in the

subsequént §tép.3, 4-trifl uorobenzyl)thio] - pyrim din- 4-y| }
azeti |nel-sulfonamde HN~~CH 0, O F N, SIN "JI N'S
MS ARCI(tve) 90 PEHAI'sol ution of the subtitle product of

step i) in trifluoroacetic acid (5nl) was stirred for
15m n before the addition of 2M sodi um hydroxi de
Ex @wi on until pH >10. The aqueous was then extract ed
th Et20 ( 2om03vé ol | owed by Et OAc (2 x 20n).
N-(Z-E%@eor@!zﬁwatbl r{é(ll?c)e?nby(#r@ay-ldpp@althMw%mlmldln-4-

Nmetidife h@?ﬁ The crude naterial was purified by
y)mer eve?lge ﬁase HPLC (90%to 5% 0. 02M amoni um

hydroxi de / acetonitrile) to yield the title conpound
as a white solid. Yield: 51ng. M5 APCl (+ve) 464 [ MtH| +
IN NVE S(DVMSO) 10.50 (1H, br. s), 7.47 (1H, m, 7.25
(2HNI 24 (1H, ), 4.70 (1H br. s), 4.36 (2H
, #.04 (1H, br. s), 3.86 (4H m, 3.40 - 3.25 (2H,
o (g) *NO (2H, Fm), 1.05 (3H, d). WO 2004/011443

/2903/00%175 -77

The title product was prepared from a solution of the product of step iv) (4ml) and quenching
with 2-fluorobenzyl bromide (0.5g) at room temperature. After 30min the reaction mixture
was partitioned between EtOAc (20ml) and saturated brine (20ml). The organic layer was
collected and the solvent evaporated to dryness. The residue was passed through a pad of
silica gel (1:1 EtOAc / iso-hexane) to give the intermediate product as a gum. This was
dissolved in acetonitrile (10ml) and treated with 1M hydrochloric acid with stirring at ambient
temperture over 24h. The volatiles were removed in vacuo and the residue purified by mass
directed reverse phase HPLC to give the title compound as a white foam. Yield: 5mg.

MS APCI(+ve) 387 [M+H]"

The intermediates for this compound were prepared as follows:
i) N-[2-(benzylthio)-6-chloropyrimidin-4-yl]-N-{[2-(trimethylsilyl)ethoxy]methyl}-

methanesulfonamide
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The internmediates for this conpound were prepared as
follows: i) N{6-{[(1R)-2-Hydroxy-I-nethylethyl]am no)

WO 200021483 4-t ri fl uor obenzyl )t hi o] - pyri m di n- 4pg1/EBRe0B/003175
[2-(trimethylsilyl)ethoxy] nethyl)
azetidine-|-sul fonam de 5 293, 4-Tri f | uorobenzyl
brom de (3.15g) was added to an_aliquot of th

To a splution pEmethonesifonamaided 4 6pg) in yiry DEHA(60aE hatd)’ ﬂﬂwéeltrhtéogen was

titl
s S BN 0 8 s FPES A AYSEEHABB S e e
bath “(aa @efﬂldvearfdr mﬁh](:ﬁﬁnhén mﬁﬂnddhA sohugiwniof the subtitie piadatted Example
i n_vacuo. ﬁ resi due was purified by_colu

19 step k) B‘r@Wg@Q WEDHHAEH HEPWATRRY P B ﬂ?fﬁﬂ@%ﬁﬁ%ﬂ%m@ ice

h
bt L SR e M RS Wi
returnpdvbdfpore adEdmlgphmedﬁzlsﬂy(eﬁ&oxymethyl chloride (8.6ml) to the reaction mixture.
The re{a%tiq% mgt%gg%%}lg nﬁg%&g A %1 tthI O%}'&Suré gud further stirred for 24h.
The r&Mﬁdﬂ%ﬁdtﬁl’e%aﬁé@aﬁﬁ%’e&i b&Qrebn BHOAORRIHIG. The o@dnﬁ ph%e dellected,

sol'ution of the subtitle product of step i)
dried (MgS(B4) fahdl e<plaamgemox’@d:nndﬁa(:m)lea}va§h@$ubtltle dompounﬂsam arpale yellow
oil. YZ% _b%elf re the addition of 2M sodi um hydroxi de sol ution

ii %ﬂ >10. The aqueous was then extracted with

MS ABCEQvEAbuiMFre]l owed by Et OAc (2 x 20m). The EtOAc
extracts were ~conbined, dried (MyS04) and

concentrated. The crude material was purified by

I et e e ——
(trlmahylallymthexyi]ﬂie'tltbzl}ﬁ(bﬂﬂageszugﬁ??ﬂlﬁ VS APCI g +ve) 460
Toa S()lypon &f the prodpct Qf_ptep g) (2]423)4;n(1\3‘1diP (g 45/:@ @d%eﬁ_(RS aigqmno? ?1 0g)

and t )whofb ?brat&ld"ﬁﬁ 0*0 for&hA' I he :l-é'éctlm ml)gtu?eg\wésjth%n ?mtlgne%‘rbetween

quin.
EtOAc almbe@d iTae e%ahurphabﬁ Was:mihcmdmIMr(MgSﬂab ancethe gglvent removed to

04/ 0114 PCT/[.GB20 003
leave RIP?IE J] vﬁ%W \é\gazjgﬂl%%’?%p% }Fg‘tbpfﬂlk?é‘ L74 &i}r?lﬂﬁéﬁ‘ra@hY E(IBOL@ 1597 hﬁ§ane /
EtOASY 19%¥fold fHetstivtited dbhdonat A94 colourless oil. Yield: 13.9g.
MS APCI(+ve) 499 [M+H]"

iif) N-(2-(Benzylsulfonyl)-6-{[(1R)-2-hydroxy-1-methylethyljamino}pyrimidin-4-yl)-/V-
{[2-(trimethylsilyl)ethoxy] methyl}methanesulfonamide

To a solution of the product of step ii) (6.8g) in DCM (300ml) was added m-chloroperbenzoic
acid (8g) at ambient temperature with stirring. After 6h a concentrated solution of sodium
thiosulphate (50ml) was added and the organic phase collected. The organic phase was then
washed with saturated sodium bicarbonate solution (x2) followed by brine. The organic phase
was dried (MgSO;) and the solvent evaporated to leave the subtitle compound as a colourless
foam. Yield: 7.0g.

MS APCI(+ve) 531 [M+H]" ,MS APCI(-ve) 529 [M-H]"

iv) Sodium 4-{{(1R)-2-hydroxy-1-methylethyl]amino}-6-((methylsulfonyl){|2-
(trimethylsilyl)ethoxy]methyl}amino)pyrimidine-2-thiolate
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pyrimdin-4-yl)-N{ [2-(trinmethylsilyl)ethoxy] nethyl}
azetidine-|-sul fonam de 2,3-Difluoro-4-nethyl benzyl
wheoriotg4y 3. | Og) was added to an al i quot of PEEGB2003/003175
reaction solution of step v) (18ml) containing the
subtitle product of step v)80and the reaction stirred

for. I h.. The reacti gn was pattitjopned. bet n, Et OAc
To 2 sphigpg pf thegPregist eg_@im)u) dhd’9HR WSQK?@@D s A0eeH 1odfen
i o .
i AR 1040 S5 B £ LA i o
of 0.42¢ 6Osoditrh byduobtlphide weonasidad dntdlscoaplese Hisappeatanoasf siartidg

directly in the subs t.ep. APCI (+ve) 59
materfal egspesbodPiciise Bhass TS, 2104 WORUB SRy By oot as a
stock Edidid fr Ryt YohetionRith ikt Rtldes a88cHBSPM éx%}n%!e@, 43:53 and 137.
yl ) met hanesul f onam de HN"-~~OH OONF NN~ SH 15
MS APQH-1a)wH0é [M-Hduct was prepared froma solution of the
product of step iv) (4m) and quenching wth
2-fl uorobenzyl brom de (0.5g) at roomtenperature.
Exameidcﬁf 30mn the reaction mxture was partitioned
et ween Et OAc l&égnﬁ and saturated brine (20m). The
N-(2-[62,§Difluorelenzy\Ehriol ol { K bR &by depxynkimetaylethyllamino} pyrimidin-4-
Vi £0 dryness. The residue was passed through
yl)meglaglggmgéﬁq%@?i ca gel (1:1 EtOAc / iso-hexane) to give
the internedi ate product as a gum This was dissol ved
in acetonitrile (10OM) and treated with 1M
hydrochloric acid with stirring at anbient tenperture
ovquNZ%h./Of‘he vol atiles were renoved in vacuo and the
resifdue purified by nass directed reverse phase HPLC
the tigtl e compound as a white foam Yield:
(+ve) 387 [M+tH + The internedi ates for
re prepared as follows: i)
[ 2- (benzyl )-6-chloropyrimdin-4-yl]-N{[2-(trime
thyl silyl') et hgxy] net hyl } - net hanesul f onam de WO
2004/ 011443 PET/ GB2003/ 003175 -79

The title compound was prepared from a solution of the product of Example 43 step iv) (4ml)
and quenching with 2,5-difluorobenzyl bromide (0.5g) using the method described for
Example 43 to give the title compound as a white foam. Yield: Smg.

MS APCI(+ve) 405 [M+H]*, MS APCI(-ve) 403 [M-H]*

Example 45
N-(2-[(2,4-Difluorobenzyl)thio]-6-{[(1R)-2-hydroxy-1-methylethyl]amino}pyrimidin-4-
yl)methanesulfonamide

‘_ _OH

o0 ()
H
F



To a solution of nethanesul fonam de (4.63g) in dry DW
(60m) at OC under nitrogen was added 60% sodi um

whyariote43 3. 9g) portionwi se over 5mn. After cpopGBR@3/003175
addition the ice bath was renoved for 15m n and then
retur ned. A solution of thegisubtitle product of

Exanple 19 step ii) in DVMF (30m ) was added dropw s
The title eempeund. wosfarepared @tseluaemf Fh?rprtxllftct pEExmplaH SWQS}V) (4ml)

o o SRS R RSO AIE030) B B DS BRor
Example 4886 ivleshe uﬂebctmpmmﬂtahylwtmblfmmdéﬁﬂ& Bnig. tloI t heOI
t tur, t t t
vs ApEREHe s okt e AdCH B ana VM her ot i vred for 24h.
5 The reaction m xture was partitioned between Et OAc and

H20 The organi ¢ phase collected, dried (MyS04) and
Exampls renmoved in vacuo to Ieave the subtitle

N-@-[Z@%ﬁ{ mgffﬁlf‘@é}’ﬁﬁmﬁéﬁﬂé))vﬁq_hygﬂ?xlgléhmﬂ?hgnggm{llgo}pyrlmldm-4-

yl)me{ﬂa%@ul?oﬂwhﬁexy 1-methylethyl] _
amno}pyrimdin-4-yl)-N{ [2- (trinmethylsilyl)ethoxy]

met hyl9 nmet hanesul fonam de 15 To a sol ution of the
i Htep i) (21.2g) in NW (40m ) was added
laninol (1 O&y) and the whole heated at 80C for

4h reactizon mxture was then partitioned between
O, Gt nd H20.| The organi ¢ phase was collected, dried
S5 § ey sol vent renoved to |eave a pale
Hel l ow oi | . -, was purified by silica gel
chr omat ogrrip (60 40 i so-hexane / EtOAc) to afford
the subtitle conpound as a colourless oil. Yield:
10 13.9g. 20 M5 APCI (+ve) 499 [MrH + iii)

-t
-

e kORISR Bl L Sy RS o
and quenthiyip jwithe2, balm@wblﬁemﬁrﬁrdﬁld&(ms gpmding thermahod dscribed for
product  of step ii was added

Example dAtg ng%’éht‘)@ﬂ% s?repwé aa%wﬂnf@sfga}?nMat(Ys ?21

N wp' fLEAh a concentrat ed
MSAE% ti)g%wd% |umt§ tt?l eu)lz@EeEte 50ml) was added and

15 the organic phase col |l ected. The organi c phase was
t he washed w th saturated sodi um bi carbonat e
Exa ion (x2) followed by brine. The organic phase
N-(z-r[(@s 69T HeR of MRERS ) 1161 0h-| [bﬂl)@hY&MXﬁﬁ%ﬁEﬁﬁl]hfﬁlﬂﬁaﬁlﬁimidin-
he subtitle conpound as ourless f'oam "Yi el
4-yDnyetbgnesgforwsmideC| (+ve) 531 [ MrH] +, M5 APCI (-ve) 529
[MH + iv) Sodium
4-{[ (1R) - 2- hydr oxy-| - et hyl et hyl ] am no}- 6- ( (et hyl sul f
onyl){{2- (trinmethylsilyl)ethoxy] methyl)
am no rigg di ne-2-thiolate WO 2004/ 011443
3/ 003175

0, .0
7~

The title compound was prepared from a solution of the product of Example 43 step iv) (4ml)
and quenching with 2,3,6-trifluorobenzyl bromide (0.5g) using the method described for
Example 43 to give the title compound as a white foam. Yield: 14mg,



10

15

20

-80 To a solution of the product of step iii) (3.97Q)
in DVBO (30nml) was added sodi um hydrosul phi de hydrate
W@ 20084gi443 Stirring was continued for a furtherP@hGap@3/003175
addi tional aliquots of 0.42g of sodi um hydrosul phi de
wer e added unti | conplete d8$appearance of starting
rial assessed reverse se HPLC-Ms. The
MSA?E%&VF)@Z% ﬁn(MW (-¥8) 4&dgM ggaa 5 stock sol ution
for further reaction with aIkyI hal i des described in
exanpl es 43-53 and 137. M5 APClI(-ve) 407 [MH +
Examipled®| e 44 N-(2-[(2, 5- Dfluorobenzyl)thl 0] - 6-{

NSl A biorpmb ot e Tl -l Skd mnedsiigsminaine

pyrindidin-$-yHeRRaduMesapigerar ed froma solution of the
product” of Exanple 43 step iv) (4m) 15 and quenchi ng

with 2,5-difluorobenzyl brom de (0.5g) using the

met hod_ descri bed for Exanple 43 to give the title

conpouhd aosi_la white foam Yield: 5nmg. M APCl (+ve)

4051 M5 APCl (-ve) 403 [MH + Exanple 45 20

N-(2 [(2 4. Di uor obenzyl )t hi o] -6-{[ (1R) - 2- hydr oxy- | - net

Qlyl| | ] am n&} pyri m di n-4- yl)net hanesul f onam de ~~OH
\O 2004/ 011443 PCT/ GB2003/ 003175 -81 The

/\Eltllé COPIpo as prepared froma solution of the
roduct of BExapple 43 step iv) (4m) and gquenching
with 2,4-difl Jorobenzyl brom de (0.5g) using the

met hod descri béd for

The title compound was prepared from a solution of the product of Example 43 step iv) (4ml)
and quenching with 5-chloro-2-fluorobenzyl bromide (0.5g) using the method described for
Example 43 to give the title compound as a white foam. Yield: 8mg.

MS APCI(+ve) 421 [M+H]", MS APCI(-ve) 419 [M-H]"

Example 49
N-{6-{[(1R)-2-Hydroxy-1-methylethyl]amino}-2-[(2,4,5-triflaorobenzyl)thio]-pyrimidin-

4-yl}methanesulfonamide

O

AN
o0 L1, ]
%0 1L

N S
H

The title compound was prepared from a solution of the product of Example 43 step iv) (4ml)
and quenching with 2,4,5-trifluorobenzyl bromide (0.5g) using the method described for
Example 43 to give the title compound as a white foam. Yield: 7mg.

MS APCI(+ve) 423 [M+H]", MS APCI(-ve) 421 [M-HJ



Exanple 43 to give the title conpound as a white foam
Yield: 12ng. M5 APCI (+ve) 405 [M+H +, M5 APCI (-ve) 403
wQ bobH445 Exanpl e 46 PCT/GB2003/003175
N-(2-[(2,6-Difluorobenzyl)thio]-6-{
[ (1R) - 2- hydroxy-| - net hyl et hgd.] am no} pyri m di n- 4-
yl ) met hanesul fonamde HN O, , ONF S~ NS HF 10
The title conpound was prepared froma solution of the
ExamdMi ct of Exanple 43 step iv) (4ml) and gquenching
2,6-difl uorobenzyl brom de (0.5g) using the
N-(2-[(8iddroiesediflaecbbenzyl) tEooR|{[6L Ry R-h Pdbixy-d -inBehyléthy Bamino}-
. conmpound as a white foam Yield: 10nmg. MS APCI (+ve)
pyrimidin-Hybppethangsulfpramidge) 403 [ M H + 15 Exanpl e 47
5 N-(2- [(2,3,6-Trifluorobenzyl)thio]-6-{
[ (1R) - 2- hydroxy-1| - et hyl et hyl] am no}-pyri m di n-
4-yl ) met hanesul fonamde HN OONF jS-NN' _SF H
20 7F}LQe/ch|tI e conmpound was prepared froma sol ution
of HNe product of Exanple 43 step iv) (4nml) and
que jjng with 2,3,6-trifluorobenzyl brom de (0.5Q)
O, ,,@si[ngige nmet hod described for Exanple 43 to give the
S jthgZtoppoundnasCa white foam Yield: 14ng. WO
04/°011443 GB2003/ 003175 -82 MsS APCI (+ve) 423
[ MtH] +, M5APCSF(-ve) 421 [MH +

The title compound was prepared from a solution of the product of Example 43 step iv) (4ml)

and quenching with 3-chloro-2,6-difluorobenzyl bromide (0.5g) using the method described
10 for Example 43 to give the title compound as a white foam. Yield: 27mg.

MS APCI(+ve) 439 [M+H]"

Example 51
N-{6-{[(1R)-2-Hydroxy-1-methylethyl]amino}-2-[(2,4,6-trifluorobenzyl)thio]-pyrimidin-

15 4-yl}methanesulfonamide

HN/:\/OH

The title compound was prepared from a solution of the product of Example 43 step iv) (4ml)
20 and quenching with 2,4,6-trifluorobenzyl bromide (0.5g) using the method described for

Example 43 to give the title compound as a white foam. Yield: 42mg.

MS APCI(+ve) 423 [M+H]"
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Exanpl e 48 N-(2-[(5-Chloro-2-fluorobenzyl)thio]-6-{
[(1R) - 2- hydroxy-1 -nethyl ethyl] am no}- 5
w@osidin- 4- yl ) net hanesul fonam de HN O, O N FCT/GB204B/003175
g HC The title conpound was prepared from a
solution of the product of_ggxanple 43 step iv) (4ml)
10 and quenching with 5-chl oro-2-fluorobenzyl brom de
(0.5g) using the nmethod described for Exanple 43 to
E jve the title conpound as a white foam Yield: 8ng.
__ﬁjg_g'szam Cl (+ve) 421 [M+H +, MS APCl (-ve) 419 [MH +
N-(2- [Ez@ml%-sﬁl&difﬁx&bﬁ&m&l)m&ﬂ = 1Rb’-drﬁ39m‘oiy-lfﬁﬁétﬁ$'l%tﬂyma}mno}-
ﬁ[( 5-trifluorobenzyl)thio]-pyrimdin-
pyrlmmlw%-ylhmteﬂwanessmonmdﬁ de HW\OH O, ONF S NI N \S
HF F 20 The title conpound was prepared froma
sol ution of the product of Exanple 43 step iv) (4ml)
and quenching with 2,4,5-trifluorobenzyl bromn de
(0. 59),5\u§bng the nethod described for Exanple 43 to
giviNth& title conpound as a white foam Yield: 7ng.
M5 ARCI (+ve) 423 [MrH +, MS APCI (-ve) 421 [MH + WD
O, ,@004/(G11443 PCT/ GB2003/ 003175 -83- Exanple 50
_S< - -h Q- 2, 6-di fl uor obenzyl )t hi o] - 6-{
(1R) - 2-"hyd | - met hyl et hyl ] am no}-
[ I N4 met hanesul f onam de 5

The title compound was prepared from a solution of the product of Example 43 step iv) (4ml)
and quenching with 2-chloro-3,6-difluorobenzyl bromide (0.5g) using the method described
for Example 43 to give the title compound as a white foam. Yield: 40mg.

MS APCI(+ve) 439 [M+H]"

Example 53
N-(2-[(2-Chloro-6-fluorobenzyl)thio]-6-{[(1R)-2-hydroxy-1-methylethyl]amino}-

pyrimidin-4-yl)methanesulfonamide

A OH

The title compound was prepared from a solution of the product of Example 43 step iv) (4ml)
and quenching with 2-chloro-6-fluorobenzyl bromide (0.5g) using the method described for
Example 43 to give the title compound as a white foam. Yield: 32mg.

MS APCI(+ve) 421 [M+H]"
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HN,OH O ONFCO ~S-NNS 7F H The title conmpound
was prepared froma solution of the product of Exanple
wa3ogoer4iv) (4ml) and quenching with PCT/GB2003/003175
3-chl oro-2, 6-di fl uorobenzyl brom de (0.5g) using the
nmet hod described 10 for Exaggle 43 to give the title
conpound as a white foam Yield: 27ng. M APCl (+ve)

439 [MH—I]+ Exanpl e 51 N-{6- {
1 I

To thé1 rédu}rer& tsﬁmg@ 'éhfo%ﬂé'(!) dSmM\}”wg"ad&a a £bhEtmnSoNhU sﬁbﬁlé:ﬁﬁduct of

The title conpound s prepared froma sol ution of

Exampkoau &tep ofi) ERLPp1d) 4@ pyaginey §0. @mhn)md 2@}1\5Mxﬂinqatlwlamlmgoyndlne

(0.051hlY) i v I 4 RS T R g it 3ot B DB Gmerature for
three 843P G ElydsochloMyi dced {002w1) wiseldded éﬁdrmmw@ niftkih{ied €dr 18h before

423 [ MtH + WO 2004/ 011443 PCT/ GB2003/ 003175 - 84-
the sofveahyypseregwved under reduced pressure. The residue was dissolved in DMSO / H,O

(4OOHPL(%?% [fgt%lr,]e)%qrhgé ?TQ?%]\;Aﬂ{) ﬁﬂ?ﬁe%@/ h?eh{}iogllc't %ui‘iﬁed by mass directed

reverse hhﬁgl }@;Jhlc ﬁ? aﬂfdrgeméw@mepwaﬁam afEgenfied ] t0,99., , OH O,
I g

Example 54
N-{2-(Benzylthio)-6-[(( R)-2-hydroxy-1-methylethyl)amino]pyrimidin-4-yl}-4-

methylbenzenesulfonamide

Yield: 7mg.
MS: APCI (+ve) 369 [M+H]"

Example 55
N-{2-(Benzylthio)-6-[((1R)-2-hydroxy-1-methylethyl)amino] pyrimidin-4-yl}-2,4,6-

trimethylbenzenesulfonamide.

A OH

N7



Cl The title conpound was prepared froma sol ution of
the product of Exanple 43 step iv) (4nml) and
w@e@noi4my W th 2-chl oro- 3, 6-di fl uorobenzyl brpei/g¢82003/003175
(0.5g) using the nmethod described 10 for Exanple 43
to give the title conpound g a white foam Yield:
40ng. MS APCl (+ve) 439 [ MtHl + Exanpl e 53
N-(2-[(2-Chl oro-6-fluorobenzyl)thio]-6-1
[ 2- hydroxy-1-nmethyl ethyl] am no}- 15
Yield: ﬁgrﬁ%n di n-4-yl ) met hanesul fonamide HN ,~ OH O ,ONF
MS: &PCI\{+N8)47—3[M+H]The title conpound was prepared from a
solution of the product of Exanple 43 step iv) (4ml)
20 and quenching with 2-chl oro-6-fl uorobenzyl brom de
5 Exaniifle 3§) using the nethod described for Exanple 43 to
rve the title conpound as a white foam Yield: 32ny.
N-{2-4Berizylthio)\6e( (140 2-hjidxy- Ve A lethP)dmtid ] pyrimidin-4-yl}naphthalene-
2 CT/ (3B2003/ 003175 -85 Ceneral Procedure for the
-sullgpamidei s of Exanples 54 to 99. To the required
sul fonyl chloride (0.15nm) was added a sol ution of the
subtitle product of Exanple 3 step ii) (0.05mV) in
pyri di ne (O. 4nﬂ) and 4- NN-di net hyl am nopyridine 5

(0.05mMV) i lﬂe (0.2mL) before the reaction
mxture tlrred at roomtenperature for three
days Qchloric acid (0.2m) was added and
stlrr in a| ned for 18h before the solvent was

gu ressure The resi due was
IveHJI in DI\/ISO/ 0 (4001 ; 3:1), filtered through
a PORVAIR filter and e product purified by nmass
10 directed reverse phase HPLC to afford the title
products of Exanples 54 to 99. 10 Exanple 54
Yleldf\li4r3g(Benzylth| 0)-6-[((1R)-2-hydroxy-I|-nethyl et hyl)am
é i mdin-4-yl}-4-
MS: AP IF +ve) 481 [M+H]

Example 57
15 N-(2-(Benzylthio)-6-{[(1R)-2-hydroxy-1-methylethyl]amino}pyrimidin-4-y1)-1-(R,S)-(1,3-
dioxo-1,3-dihydro-2H-isoindol-2-yl)ethanesulfonamide

HN/:\/OH

~N
N S =~
N N/kS
O H

20 Yield: 4mg.
MS: APCI (+ve) 528 [M+H]"

25



nmet hyl benzenesul f onami de HN~~OH N JI N'S 15 Yiel d:
7ng. M. APCI (+ve) 369 [MrH + 20 Exanple 55 N
wd@ 2004Benzy/| t hi 0) -6- [((1R)-2-hydroxy-1 -nethylBCTgGB2003/003175
amin o] pyrimdin-4-yl}-2, 4,6-
trimet hyl benzenesul f onam deg7-HNI ~OH N C~ 1P S N N' _S
H WO 2004/ 011443 PCT/ GB2003/ 003175 -86- Yield: 1lng.
Example S$pc) (+ve) 473[MrH + 5 Exanpl e 56

S R G P G

brombbbnzﬂrbsﬁonlaﬁhﬂh NN S 10 Yield: 14ng. MsS: APCl (+ve)
481 [ M+rH + Exanple 57 15 N-(2-(Benzylthio)-6-{
[ (1R) - 2- hydr oxy-| - net hyl et hyl ]
am no}pyrimdin-4-yl')-1-(R §)- (1, 3-
di oxo-1, 3-di hydrdh 2H i soi ndol - 2-yl ) et hanesul f onam de
HN ,,, OH HN”

Q,,

Soa aas

Yield: 7mg.
MS: APCI (+ve) 509/511 [M+H]"

10 Example 59
N-{2-(Benzylthio)-6-[((1R)-2-hydroxy-1-methylethyl)amino] pyrimidin-4-yl}-4-tert-

butylbenzenesulfonamide

HN/:\/OH

ey

\\ //

Iz

15
Yield: 14mg.
MS: APCI (+ve) 487 [M+H]*

20



S IN O-O'" HNINS Ol \ 20 Yield: 4ng. MS: APC
(+ve) 528 [M+H + 25 WD 2004/011443 PCT/ GB2003/ 003175
WO 2004/0B4anpl e 58 N- {2- (Benzyl t hi 0) - 6- PCT/GB2003/003175
[ ((1R) - 2- hydroxy-1 -nethyl ethyl) am no]
pyri mdin-4-yl}-4- bronobenggnesul fonam de HNC ,CH R

Ip SN I N -s/ H 5 Br Yield: 7ng. Ms: APCl (+ve)
Examﬁ)mﬁll [ MPFH + 10 Exanple 59 N-{2-(Benzylthio)-6-
N'{Z'h% %ﬁthﬁ)} lgqlg?jenz nesﬂ'%[:‘ onaﬂ%@]}-ﬁlhw@ﬂm‘%lﬂ 43_1

brombbénzehestibfodhnlide 14ng. MS: APCl (+ve) 487 [ MtH + 20

HN/'\/OH
\\ //

SSRARe

MS: APCI (+ve) 509/511 [M+H]"

Example 61
10 N-{2-(Benzylthio)-6-[((1R)-2-hydroxy-1-methylethyl)amino]pyrimidin-4-y1}-4-

(trifluoromethyl)benzenesulfonamide

HN/:\/OH

N/

Soaanas

FF

15 Yield: 14mg.
MS: APCI (+ve) 499 [M+H]"

Example 62
N-{2-(Benzylthio)-6-[((1R)-2-hydroxy-1-methylethyl)amino] pyrimidin-4-y1}-3-

20 (trifluoromethyl)benzenesulfonamide



10

15

WD 2004/ 011443 PCT/ GB2003/ 003175 -88- Exanple 60
N-{2-(B enzylthio)-6- [((1R)-2-hydroxy-l -nethylethyl)

w@pdonoj14py/ri m di n-4-yl}-2- bronob enzenesul f onei/a82003/003175

HN~~OH O'p NS H NS5 aBr M APCI (+ve) 509/511

[ MMH + Exanple 61 10 -89-

N-{2-(Benzylthio)-6-[((1R)-2-hydroxy-I-nethylethyl)am

no] pyri m din-4-yl }-4-

(tl‘lf| Eﬁ ofret4B8H ) benzenesul fonamide HN ,SOH \ SAN NI S
F 15 Yield: 14ng. Ms: APCl (+ve) 499 [ MtH| +

N-{SZ ( e&)dthl 0) - 6- [((1R) 2- hydr oxy-1 - net hyl et hyl ) am

- 4>
r |\ﬁ/uor omet hyI zenesul f onam de WD 2004/ 011443
PCT/ GB2003/ 003175~ -89- HN--~CH\ OGSOl iNNNS HF/

FFI-FF

Yield: 9mg.
MS: APCI (+ve) 499 [M+H]"

Example 63
N-{2~(Benzylthio)-6-[((1R)-2-hydroxy-1-methylethyl)amino] pyrimidin-4-y1}-2,5-

dimethoxybenzenesulfonamide
HN /\/OH

0.0
/

/,

ot

T

<

Yield: 13mg.
MS: APCI (+ve) 491 [M+H]"

Example 64
N-{Z-(Benzylthio)-6-[((1R)-2-hydroxy-1-methylethyl)amino]pyrimidin-4-yl}-2,1,3-

benzoxadiazole-4-sulfonamide



Yield: 9ng. MS: APCI (+ve) 499 [MtH + 5 Exanple 63
N-{2-(Benzylthio)-6-[((1R)-2-hydroxy-I-nethylethyl)am
woejo4pyriedn di n-4-yl } -2, 5- di met hoxybenzenesul f BCTEHGBA®3/003175

HN,~OH N ~O\ SANNS/ HI1 / 10 Yield: 13ng. Ms:
APCI (+ve) 491 [MtH + 15 ES@nple 64
N-{2-(Benzylthio)-6-[((1R)-2-hydroxy-I-nethylethyl)am
no] pyrimdiEn-4-y1}-2,1, 3-
benzoxadigzoke-AH sul f onanmi de WD 2004/ 011443
PCT/ GB2003/ 003175 -90- HN-. OH ON N: \ is, HN-IS

/O~r\\N H Ji *N4Ang. MS: APCl (+ve) 473 [MH + 5 Exanple

N\ 5 N

siiﬂ enKY YT oY BN ((1R) - 2- hydr oxy- | - met hyl et hyl ) ani
pyrit m di n-4-yl I soxazol - 3-

yl t hi ophene-2-sul fonamde HNRL /P .N S S\N N~S 10
Yield: 8ng. MS: APCI (+ve) 504 [ M+H| +

Yield: 4mg.
MS: APCI (+ve) 473 [M+H]"

Example 65
N-{2-(Benzylthio)-6-[((1R)-2-hydroxy-1-methylethyl)amino]pyrimidin-4-yl}-5-isoxazol-3-
ylthiophene-2-sulfonamide

HN/:\/OH

0, 0 SN
—~N N/ |
10

Yield: 8mg.
MS: APCI (+ve) 504 [M+H]"

15 Example 66
N-{2-(Benzylthio)-6-[((1R)-2-hydroxy-1-methylethyl)amino]pyrimidin-4-y1}-2,6-

dichlorobenzenesulfonamide

HN/:\/OH

%I 0 0 ~N
N7/ |
S\N N//ks/\©
H
Cl

20



15 Exanpl e 66
N-{2-(Benzylthio)-6-[((1R)-2-hydroxy-I-nethylethyl)am
woejo4pyriedn di n-4-yl } -2, 6- di chl orobenzenesul f oPeriG#2003/003175
HNEIl OOI N r " I '\ SHNS C 20 WO 2004/011443
PCT/ GB2003/ 003175 -91- Yiebg: 10ng. Ms: APCl (+ve)
. 499/501/503 [ MtH + Exanple 67 5
YieldNLQmg.( Benzyl t hi 0) - 6- [ (( 1R) - 2- hydr oxy- | - met hyl et hyl ) ani
[ o N g R VA R - di fl uorobenzenesul f onam de
MS‘%E Ve%é%”g@% [N‘é{]@H 10 Yield: 7ng. MS: APCl (+ve)
467 [ MrH + Exanple 68
N-{2-(Benzyl thio)-6-[((1R)-2-hydroxy-I-mnethyl et hyl)am
Example 6% i i di n-4-yl }-4-(1,1- 15

T e e e N e T

difluorobenzenesulfonamide

10 Yield: 7mg.
MS: APCI (+ve) 467 [M+H]"

Example 68
N-{2-(Benzylthio)-6-[((1R)-2-hydroxy-1-methylethyl)amino] pyrimidin-4-y1}-4-(1,1-
15 dimethylpropyl)benzenesulfonamide

HN/:\/OH

Qu/

S
S\t‘* N/ S/\©

Yield: 13mg.
20 MS: APCI (+ve) 501 [M+H]"

Example 69
N-{2-(Benzylthio)-6-[((1R)-2-hydroxy-1-methylethyl)amino] pyrimidin-4-yl}-2-chloro-4-

fluorobenzenesulfonamide



Exanpl e 69
N-{2-(Benzylthio)-6-[((1R)-2-hydroxy-I-nethylethyl)am
wmojo4pyrisdn di n-4-yl } - 2-chl oro- 4- PCT/GB2003/003175

fl uor obenzenesul f onam de WO 2004/ 011443
PCT/ GB2003/ 003175 -92- HNeN S NN S HF I /C
Yield: 9ng. 5 Ms: APClI (+ve) 483/485 [ MH + Exanpl e
70
N-{2-(Benzyl thio)-6-[((1R)-2-hydroxy-I-nethylethyl)am
no] pyrimdin-4;yl}-3-chloro-4- fluorob
enzenesulifionaride 10 HN O 10 (LN SSNNS HFCC
Yield: 1 . Ms: APClI (+ve) 483/485 [M+tH + 15 Exanpl e
7100 [ N

[ ((1R) - 2- hydr oxy-1 - met hyl et hyl ) am

\ B t hi S
@ p&ri rﬁ%di - 4- m' 5- dichl orobenzenesul f onam de WO
. ¥3044 011443 PCT/ GBe

603/ 003175 -93- HN, ~, OH

Yield: 9mg.
MS: APCI (+ve) 483/485 [M+H]"

Example 70
N-{2-(Benzylthio)-6-[((1R)-2-hydroxy-1-methylethyl)amino] pyrimidin-4-yl}-3-chloro-4-

fluorobenzenesulfonamide

HN/'\/OH
B
N
N/ |
N
N/)\S/\©
H
F
Cl
Yield: 15mg.

MS: APCI (+ve) 483/485 [M+H]"

Example 71
N-{2-(Benzylthio)-6-[((1R)-2-hydroxy-1-methylethyl)amino]pyrimidin-4-y1}-2,5-

dichlorobenzenesulfonamide



Cl SANNS H Yield: 11ng. Ms: APCH (+ve) 499/501/503
[MtH + 5 Exanple 72 N-{2-(Benzylthio)-6-

WO ¢oaR) 123 hydr oxy- | PCT/GB2003/003175
- et hyl et hyl ) am no] pyri m di n-4-yl } - 4-
propyl benzenesul fonam de HNg3g~ OH OO S., NN"S H 10
Yield 14ng. Ms: APClI (+ve) 473 [MtH + 15 Exanple 73

N-{2-( Benzym 6-[ ((1R) - 2- hydr oxy-1 - et hyl et hyl ) am

noj pyri m gj - 3- bronmpbenzenesul f onanm de HN~~CH
R Ip Br “"NNS | / H20 W 2004/ 011443
PCTGBR0 3175 -94- Yield: 17my. Ms: APCl (+ve)

509/ %11 N&?\;& Exanpl e 74 5
Ch - (CBENZNT t1870)>6- 1 ( 1R) - 2- hydr oxy- | - met hyl et hyl ) ani
lholbyr Pri di n- 4- yi )L 341 or o- 2-

net hy?'benzenesul f onam de

Yield: 11mg.
MS: APCI (+ve) 499/501/503 [M+H]"

Example 72
N-{2~(Benzylthio)-6-[((1R)-2-hydroxy-1-methylethyl)amino] pyrimidin-4-yl}-4-

propylbenzenesulfonamide
HN A -OH

0 .0

B
N
/\/©/S\u NAS/\@

Yield 14mg.
MS: APCI (+ve) 473 [M+H]"

10

15 Example 73
N—{2-(Benzylthio)-6-[((1R)-2-hydroxy—1-methylethyl)amino]pyrimidin-4-yl}-3-

bromobenzenesulfonamide

HN/:\/OH

O 0 I\N

N

Br SN N/)\S
TV

I

20



10

15

20

HN, ~OH OC SOl N' SNSIlzz~ H 10 Yield: 13ng.
MS: APClI (+ve) 479/481 [ M+rH + Exanple 75
woRqo20{Benzyl t hi 0) - 6-[ (( 1R) - 2- hydr oxy- | - net hyl BETGBX@A003175
no] pyrimdin-4-yl}-2,5- 15
di chl or ot hi ophene- 3-sul f onaggde HN~~OH ci SAN N'S S
..HC Yield: 6ng. 20 Ms: APClI (+ve) 505/507/509 [ M+H| +
Yieldel gl e 76
. i [ ((1R) - 2- hydr oxy- 1| - met hyl et hyl ) am
Ms‘ﬁﬁgﬁfﬁm@%?%ﬁg@%@ 3, 4- di met hoxybenzenesul f onam de
WO 2004/ 011443 PCT/ GB2003/ 003175 -95- Hv~-OH N R, ,P
OSAN NS HI / Yield: 11ng. 5 Ms: APCl (+ve) 491
Exa + Exanple 77

A o AR o2

methylbenzenesulfonamide

HN/'\/OH
0.0 >N
N7 |
H
Yield: 13mg.

MS: APCI (+ve) 479/481 [M+H]"

Example 75
N-{2-(Benzylthio)-6-[((1R)-2-hydroxy-1-methylethyl)amino] pyrimidin-4-yl}-2,5-

dichlorothiophene-3-sulfonamide

e
N
o 2 1L
=" N~ N7 s
S_ H
Cl
Yield: 6mg.

MS: APCI (+ve) 505/507/509 [M+H]"

Example 76
N-{2~(Benzylthio)-6~[((1R)-2-hydroxy-1-methylethyl)amino] pyrimidin-4-y1}-3,4-

dimethoxybenzenesulfonamide



HN~-~OH | OO' C SANNS HYield: | Ing. M5 APC
(+ve) 499/501/503 [ M+H + 15 Exanple 78
woRqo20{Benzyl t hi 0) - 6-[ (( 1R) - 2- hydr oxy- | - net hyl BETGBX@A003175
no] pyrimdin-4-yl}-5- chlorothi ophene-2-sul f onam de
WD 2004/ 011443 PCT/ GB2003/ Q98175 -96- HN2~OH N S, N
NIS S ~H C Yield: 8ng. MS: APCl (+ve) 471/473
[MH + 5 Exanple 79 N- {2-(B enzylthio)-6-
[ ((1IR) - 2-hydroxy-| -nethylethyl) am no]

pyrimdin chl oro-6- net hyl benzenesul f onam de
HR~~OH ms”XNlea Yield: 7my. M8 APCl (+ve)

479/ 481 [ .Z']J' 15 Exanpl e 80

\\ //

1@ ae

Yield: 11mg.
5 MS: APCI (+ve) 491 [M+H]"

Example 77
N-{2-(Benzylthio)-6-[((1R)-2-hydroxy-1-methylethyl)amino]pyrimidin-4-yl}-2,3-
dichlorobenzenesulfonamide

10

o ~-OH

\\ //

Yield: 11mg.
MS: APCI (+ve) 499/501/503 [M-+H]"
15
Example 78
N-{2-(Benzylthio)-6-[((1R)-2-hydroxy-1-methylethyl)amino]pyrimidin-4-yl}-5-

chlorothiophene-2-sulfonamide



N-{2-(Benzyl thio)-6-[((1R)-2-hydroxy-I|-nethylethyl)am
nol] pyri mdin-4-yl}-3,4- dichl orobenzenesul f onam de
woRed/0140H O 101 NCI SANN 'S | HC W PCT/GB2003/003175
2004/ 011443 PCT/ GB2003/ 003175 -97- Yield: 13ng. Ms:
APCl (+ve) 499/501/503 [ Mtthg- 5 Exanple 81
N-{2-(Benzylthio)-6-[((1R)-2-hydroxy-I-nethylethyl)am
no] pyrinidin-4-yl}-3,5- dichlorobenzenesul fonam de HN
) A HC 10 Yield:14ng. Ms: APCl (+ve)
503 [ MtH + Exanple 82 15
IB—@ gyl thio)-6-[((1R)-2-hydroxy-I-nethylethyl)am
n(g/py in-4-yl}-2,4-dichl oro-
P Fens onamide HN-,,,,OH OSOI NNNS H
S;E H/ a / c@- d: 12ng. MS: APCl (+ve)
513/ 515/ 517 [ MtH]

Yield: 8mg.
MS: APCI (+ve) 471/473 [M+H]"

Example 79
N-{2-(Benzylthio)-6-[((1R)-2-hydroxy-1-methylethyl)amino]pyrimidin-4-yl}-2-chloro-6-

methylbenzenesulfonamide

HN/\/OH
0.0 >N
NXZ I
H
10 Cl
Yield: 7mg.

MS: APCI (+ve) 479/481 [M+H]"

15 Example 80
N-{2-(Benzylthio)-6-[((1R)-2-hydroxy-1-methylethyl)amino] pyrimidin-4-yI}-3,4-

dichlorobenzenesulfonamide

0
N\ 7/

cl S N N/J\S
AT

cl

O O I\N



WD 2004/ 011443 PCT/ GB2003/ 003175 -98- Exanpl e-83
N-{2-(Benzylthio)-6-[((1R)-2-hydroxy-I-nethylethyl)am
wmojoppridnd di n- 4-yl } -3, 4- difl uorobenzenesul f oneei/a820d45(003175

R IpFSNNIS | / H5 F Yield: 15my. Ms: APC (+ve)
467 [ MrH + 10 Exanple 84 .97-
N-{2-(Benzylthio)-6-[((1R)-2-hydroxy-I-nethylethyl)am
no] pyrimdin-4-yl}-2- methyl benzenesul f onam de HN~~CH

YieldMsthe N'S H 15 Yield: 14ng. MS: APCl (+ve) 445 [ MrH +
Exanpl e 85 20

MS: APCREVBR49Y/501563) [M+IT'( 1R) - 2- hydr oxy- | - met hyl et hyl ) ani
no] pyri m di n-4-yl }-3- nethoxyb enzenesul f onanm de WO
2004/ 011443 PCT/ GB2003/ 003175 -99- HN~~-CH N O SAN

5 EXﬂﬁﬂleSi | HYield: 16[Tg.
N-{2-(Benzylthio)-6-[((1R)-2-hydroxy-1-methylethyl)amino] pyrimidin-4-yI}-3,5-

dichlorobenzenesulfonamide

an~~CH

N

% J'\/EN
CI\Q/ N

Cl
10
Yield:14mg.
MS: APCI (+ve) 499/501/503 [M+H]"

Example 82
15 N-{2-(Benzylthio)-6-[((1R)-2-hydroxy-1-methylethyl)amino]pyrimidin-4-yl}-2,4-dichloro-

5-methylbenzenesulfonamide

HN/:\/OH

00
N\ 7/
ﬁS\N N//ks/\©
H
Cl

Cl

20 Yield: 12mg,
MS: APCI (+ve) 513/515/517 [M+H]"



10

15

20

M5: APCI (+ve) 461 [MH + 5 Exanple 86
N-{2- (Benzyl t hi 0) - 6-
WO ¢0aR) 123 hydr oxy- | - met hyl et hyl ) am no] pyri m di PEBGBRG03/203175
, 5- di fluorobenzenesul fonamide HN OO N F SAN N S\
H 10 Yield: 12ng. MS: APCl _ggve) 467 [MrH + 15
Exampl e 87 N-{2-(B enzylthio)-6- [((1R)-2-hydroxy-|
Examﬂiﬁggyl ethyl) am no] pyrimdin-4-yl}-4-chloro-2, 5-

OO 55T B

difludiobepEnefidfddamlidé -100- Yield: 9ng. Ms: APCl (+ve)
525/ 527 [ MrH + Exanple 88 5
N-{2-(Benzyl thio)-6-[((1R)-2-hydroxy-I|-nethylethyl)am
no] pyri m di o- 4-yl }t hi ophene-3- sul fonamde HN ,~ OH N
R, 11P S SAN N%H ~C

HN™
QP
F S\ )\ /\©
F
Yield: 15mg.

MS: APCI (+ve) 467 [M+H]"

Example 84
N-{2-(Benzylthio)-6-[((1R)-2-hydroxy-1-methylethyl)amino] pyrimidin-4-y1}-2-

methylbenzenesulfonamide

HN/’\/OH

\\ //

COrT 0

Yield: 14mg.
MS: APCI (+ve) 445 [M+H]"

Example 85
N-{2-(Benzylthio)-6-[((1R)-2-hydroxy-1-methylethyl)amino] pyrimidin-4-yl}-3-

methoxybenzenesulfonamide



10

15

20

H 10 Yield: 18ng. Ms: APCI (+ve) 437 [MtH + Exanple
89

wa2088@01l3 N- { 2- (benzyl t hi 0) - 6-[ ((1R) - 2- hydr oxyPCF/GBR0$1003175
et hyl )am no] pyrimdin-4- 15 yl}benzenesul f onam de
HN,,,OH R Ip SANNS H ®9-Yield: 6ng. 20 Ms: APC
(+ve) 473 [M+H + Exanple 90
N-{2- (Benzyl thi o) -6-[ ((1R) - 2- hydroxy- 1- net hyl et hyl)
am no] pyr iRyl } - 2-chl or o- 4, 5-
di f | uor obengenesul f onam de WO 2004/ 011443

175 -101- HN1'1-~-OHR, p I NF/ NNS

: MB: APCI (+ve) 501/503 [ M+H] +

e S
L {2} (BEnzyl thio)- 1R) - 2- hydr oxy- | - met hyl et hyl ) ani
nol” pyrimdin-4-yl}-5-chloro-2, 4-
di f 1 uor obenzenesul f onam de 10 HN\~~OH OSO Is

Yield: 16mg.

MS: APCI (+ve) 461 [M+H]"

Example 86

N-{2-(Benzylthio)-6-[((1R)-2-hydroxy-1-methylethyl)amino]pyrimidin-4-yl}-2,5-

difluorobenzenesulfonamide

HN O
N
N

\ Y/

F \S/\ I N/)\S
LA

F

Yield: 12mg.

MS: APCI (+ve) 467 [M+H]"

Example 87
N-{2-(Benzylthio)-6-[((1R)-2-hydroxy-1-methylethyl)amino] pyrimidin-4-yl}-4-chloro-2,5-

dimethoxybenzenesulfonamide
HN /\/OH
N
P L
H
Cl

1
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NHFF Yield: 4ng. Ms: APCI (+ve) 501/503 [M+H + 15
Exanpl e 92 N-{2-(Benzylthio)-6-
WO ¢oam) 123 hydr oxy- | - met hyl et hyl ) ami no] PCT/GB2003/003175
pyri m din-4-yl}-4-chloro-2,5-
di fI uor obenzenesul f onam de_j{fg-2004/ 011443
. PCT/ GB2003/ 003175 -102- HN,- SOH OO iN F SN NXS
Yieldy@mg. H € Yield: 9ny. MS: APCI (+ve) 501/503 [MrHl + 5

. I y zyl t hi o) - 6-
MS: %?%Vg&?%%ﬁo@’[y‘( I'net hyl ethyl) anin
o] pyri m di n-4-yl } bi phenyl -4- sul fonam de HN-SOH fl, N

00S HNS 10 Yield 14ng. M APCl (+ve) 507
ExammeB8. 15 Exanpl e 94

N-{2-&%%&?{&?@2;@@(@12%?fqgggéﬁlgélmﬂﬁ%)ﬁdo] PHiMdifi Y i hene-3-
sulfomanidel benzenesul f onam de WO 2004/ 011443
PCT/ GB2003/ 003175

HN/'\/OH
0.0 >N
N |
e S\N N//ks
_ H
Yield: 18mg.

MS: APCI (+ve) 437 [M+H]*

Example 89
4-Acetyl-N-{2-(benzylthio)-6-[((1R)-2-hydroxy-1-methylethyl)amino]pyrimidin-4-

yl}benzenesulfonamide

HN/'\/OH
O I SN
NS
Y@ L NASA@
H
0
Yield: 6mg.

MS: APCI (+ve) 473 [M+H]"

Example 90
N-{2-(Benzylthio)-6-[((1R)-2-hydroxy—1-methylethyl)amino]pyrimidin-4-yl}-2-chloro-4,5_

difluorobenzenesulfonamide



10

15

-103- HN-,~OH OO SAN N'S H Yield: 10ng. Ms: APCI
(+ve) 475 [MH + 5 Exanple 95

woRqo20{Benzyl t hi 0) - 6-[ (( 1R) - 2- hydr oxy- | - net hyl BETGBX@A003175

no] pyrimdin-4-yl}-3-chloro-4-

nmet hyl benzenesul f onam de HM(i=CH :0s" O C N H 10
Yield: [4nmg. MS. APCI (+ve) 479/481 [M+H + 15 Exanple
96

N-{2- (Benzyl_thio)-6-[((1R)-2-hydroxy-I-nethylethyl)an
noj] pyrim d| n 4=yl } - 4- br ono- 2-

met hyl bempgnestr Fonam de H\-. ~OH OO 1 \ SAN N'S \ |
/ H Br V\D 004/ 011443 PCT/ GB2003/ 003175 -104- Yield:
5mgo\\ IAﬂ (+ve) 523/525 [MtH + 5 Exanple 97

e

Yield: Smg.
MS: APCI (+ve) 501/503 [M+H]"

Example 91
N-{2-(Benzylthio)-6-[((1R)-2-hydroxy-1-methylethyl)amino]pyrimidin-4-yl}-5-chloro-2,4-

difluorobenzenesulfonamide

HN /'\/OH
\\ //
j@l :
F F
Yield: 4mg.

MS: APCI (+ve) 501/503 [M+H]*

Example 92
N-{2~(Benzylthio)-6-[((1R)-2-hydroxy-1-methylethyl)amino]pyrimidin-4-y1}-4-chloro-2,5-

difluorobenzenesulfonamide



N-{2-(B enzylthio)-6- [((1R)-2-hydroxy-1 -nethylethyl)

am no] pyrimdin-4-yl}-4- ph enoxyb enzenesul f onam de
wOoRo4OH44R, Ip NJI N'S/ Hao 10 Yield: 7 ngpCIVMBB2003/003175

APCI (+ve) 523 [ M+H + Exanple 98 15

N-{2- (Benzyl t hi 0)-6-[ ((1R)=1@2hydr oxy-1-net hyl et hyl ) am

nol pyri m di n-4-yl }-4-chl oro-2, 5-

di met hyl benZenesuI fonam de HNv.~OH N N'S OSO Il NH

Cl 20 i . MB: APCl (+ve) 493/495 [ MrH + WD
2004/ 011443 PCT/ GB2003/ 003175 - 105- Exanpl e 99
N-{g-§Be Nt hi 0) - 6- [((1R) 2- hydroxy-| - met hyl et hyl ) am
noj gyr i '))\4yl} - trifluorob

FénzénastMmdnasid ~OH QO ~SANNS~ | HFF 5F
(Highim

cl F

Yield: 9mg.

MS: APCI (+ve) 501/503 [M+H]*

Example 93
N-{2-(Benzylthio)-6-[((1R)-2-hydroxy-1-methylethyl)amino]pyrimidin-4-yl}biphenyl-4-

sulfonamide

Yield: 14mg.
MS: APCI (+ve) 507 [M+H]*

Example 94
N—{2—(Benzylthio)-6—[((1R)-2-hydroxy-1-methylethyl)amino]pyrimidin-4-yl}-2-meth0xy-4-

methylbenzenesulfonamide



10

15

M5: APCI (+ve) 485 [M+H] + 10 General Procedure for the
Synt hesis of Exanples 100 to 105. To the required
w@eioomuh3 chl ori de (0.15mM) was added a sol ut i peT/6B2G0BM03175

subtitle product of Exanple 3 step ii) (0.05mM in

pyridine (0.4ml) and 4- NN-dioget hyl am nopyri di ne

(0.05nmM) in pyridine (0.2m ) before the reaction

m xture vvas stirred at roomtenperature for three

days. or|c acid (0.2m) was added and

stlrrlng |nta|ned for 18h before 15 the sol vent was
reduced pressure. The residue was

dls’OIv dJ, DVSO /| H20O (400gl; 3:1) and filtered
R ou A] R Iter bef ore the product was

ed by mass rect ed reverse phase HPLC to
affo d the title pfoducts of Exanples 100 to 105 as
solu ion sanples. 20 Exanple 100
N-(2-(Benzylthio)-6-{ [(1R)-2-hydroxy-I-nethylethyl]
am no} pyri mdin-4-yl)-4- nethoxybenzenesul f onam de WO

Yield20Widg.011443 PCT/ GB2003/ 003175 -106- HN2 OHN R Ip

H]l J/J MOM: APCl (+ve) 461 [MrH + 5
V%‘i%é[wﬂ(llz (Benzyl t hi 0) - 6-{
[ (1R) - 2- hydr oxy- 1- net hyl et hyl ] am no)
pyrimdin-4-yl)-2,4- dichlorobenzenesul f onam de HN,,
Exampl¢ 9% OO ~r ~~\ S\HN S O =~ 10

N-{2-(Benzylthio)-6-[((1R)-2-hydroxy-1-methylethyl)amino] pyrimidin-4-yl}-3-chloro-4-

methylbenzenesulfonamide

HN/’\/OH

praasas

Yield: 14mg.
MS: APCI (+ve) 479/481 [M-+H]"

Example 96 A
N-{2-(Benzylthio)-6-[((1R)-2-hydroxy-1-methylethyl)amino]pyrimidin-4-yl}-4-bromo-2-

methylbenzenesulfonamide
HN A_-CH

o)

\\ //

JoSaane

Br
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M5: APCI (+ve) 499 [M+H] + Exanple 102
N-(2-(Benzylthio)-6-{ [(1R)-2-hydroxy-1-nethyl ethyl]
W@piono}pys i m di n-4-yl)thi ophene-2- 15 sul f onamP@EGB2003/003175
HN~~CH O 'O SAN N'S c7sr H Ms: APClI (+ve) 437
[ MtH + 20 WD 2004/ 011443 H@iL GB2003/ 003175 -107-
Exanpl e- 103 N-(2-(Benzyl thio)-6-{
[ (1R) - 2- hydr oxy- 1| - net hyl et hyl ]
Yie1d$ﬁ1g0} pyrimdin-4-yl)-2,5- dinethyl benzenesul f onam de
,;~OH SANNS / H5 Ms: APC (+ve) 459 [ MtH] +
MS: ABGInpive) IS MEKP - ( Benzyl t hi 0) - 6- {
[ (1R) - 2- hydr oxy- 1| - nmet hyl et hyl ]
am no}pyrimdin-4-yl)-1, 2-
Exanfid®f hyl -1 Hi m dazol e-4-sul fonamde HNIOI N
-~ SSHNS N 15 Ms: APClI (+ve) 449 [ M+H + Exanple
N-{2-@nzpthv)-CHEA D) 2t i drpx B-1 fmethylethyl)amino] pyrimidin-4-y1}-4-

R) - 2- hydr oxy.- | - met hyl et hyl ]
phen&&é‘%ﬁ%ﬁ“ﬂf?‘hﬂq“d‘i"ﬁ 4% yI)but ane-1- sul f onami de

HN/’\/OH

\\ //

@O e

Yield: 7 mg.
MS: APCI (+ve) 523 [M+H]

Example 98
N-{2-(Benzylthio)-6-[((1R)-2-hydroxy-1-methylethyl)amino]pyrimidin-4-yI}-4-chloro-2,5-

dimethylbenzenesulfonamide

HN/'\/OH
oY
)@L A

Cl
Yield: 14mg.

MS: APCI (+ve) 493/495 [M-+H]*
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15

20

20 WD 2004/ 011443 PCT/ GB2003/003175 -108- HNN N NS
H Ms: APCI (+ve) 411 [M+tH + 5 Exanple 106
wWOR(20[1423 3- Di f | uor obenzyl )t hio]-6-{ [(1R)-2-hpcr/cBYE0B/003175
-nmet hyl et hyl ] am no} pyri m di n- 4-
yl') nor phol i ne-4-sul fonam del@3™N N F O-~O N.S N N-S F
E gﬁ] 10 2, 3-Di fl uorobenzyl brom de (0.95g) was added

Xample al i quot of the reaction solution of step iv)

L{2- lAj(AIHSD- Bt | ignangdy.
V-2 I R hlroRy i R B RinEEn 4y 2764
trifluppohienzénpselforanideen Et OAc (20nl) and brine (20ml). The
aqueous was extracted wth EtOAc (2 x 20nl) and the
organi cs concentrated in vacuo. The residue was
purified by. 15 col um chromat ography (30% t hen 40%

Et OAc / isogtheypne) to afford the subtitle product as
an oi |ttt Was diluted in acetonitrile (5mM) and 2M
hydrochl ogj ¢ acid (5nl) and was stirred overnight
befofe flendval of the volatiles in vacuo. The crude

|l ey Joxk fred by reverse phase HPLC (gradi ent
ta 20% 0. 02Mni um hydroxide / acetonitrile) to
d#etEel the title coespound as a white solid. Yield:

Q. 17g. 20 M5 APCI (+ve) 476 [M+H + 1H NMR 6(DMBO) 10.57
1H, bs), 7.40 (1H, bt), 7.32 (2H m, 7.15 (1H m,
5.90 (1H, s), 4.71 (1H bs), 4.39 (2H, t), 4.02 (1H
~bs), 3.60 (4H, t), 3.40 (1H, m, 3.30 (1H, m, 3.18
YieldSmg. bs), 1.06 (3H, d). WD 2004/ 011443

Ms: AP (Y ReadfS

General Procedure for the Synthesis of Examples 100 to 105.

To the required sulfonyl chloride (0.15mM) was added a solution of the subtitle product of
Example 3 step ii) (0.05mM) in pyridine (0.4ml) and 4-N,N-dimethylaminopyridine
(0.05mM) in pyridine (0.2ml) before the reaction mixture was stirred at room temperature for
three days. 3M Hydrochloric acid (0.2ml) was added and stirring maintained for 18h before
the solvent was removed under reduced pressure. The residue was dissolved in DMSO / H,O
(400pl; 3:1) and filtered through a PORVAIR filter before the product was purified by mass
directed reverse phase HPLC to afford the title products of Examples 100 to 105 as solution

samples.

Example 100
N-(2-(Benzylthio)-6-{[(1R)-2-hydr0xy—l-methylethyl]amino}pyrimidin—4-yl)-4-

methoxybenzenesulfonamide
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15

20

-109 The internediates for this conpound were prepared
as follows: i)
wWOR{8/00RKDr 0- 2- [ benzyl t hi o] pyri m di n-4-yl }- N {PCT/GB2003/003175
[2-(trimethylsilyl)- ethoxy]
met hyl } nor phol i ne- 4- sul f onagggde The subtitle conpound
was prepared as an oil by the nethod of Exanple 32
step i) (8.9¢) 5 using the subtitle product of Exanple
19 step ||J\ramd/plﬂe subtitle product of Exanple 36

step i) 7g9) and 2-(trimethylsilyl)ethoxynethyl
chl op %e Xh\g). VYield: 11 8g. M5 APCI (+ve) 401 [ M+H] +
Ni(2- [b)e\n‘& | t hi 0]
- 2NhytiNoXg 1 - Iethyl]

}-PByrimdin-4 N-{ [2- 10

MeO (t TI met hyl si | yl') et hoXy] met hyl } nor phol i ne- 4- sul f onam de
The subtitle conpound was prepared as a yellow oil by
the nethod of Exanple 43 step ii) by reacting the

r + of step i) (11.75g) with (R)-al ani nol

MS: m@%ﬁﬁ ]ESOml). Yield: 12.2g. M5 APCl (+ve) 570
[MH + 15 iii) N (2-[benzyl sul fonyl]-6-{
[ (1R) - 2- hydr oxy-| - met hyl et hyl ]

Exa pyrimdin-4-yl)-N { [2(tr|rrethyIS|IyI)ethoxy]

B 6 A B IR o

dichloobenzepesubfonnimddsubt i t 1 e  product of step iii) (5.839)
in DCM (220nl) and stirred for 2.5h. A further aliquot
of na- 20 chl oroperbenzoic acid (1.0g) was added and
stirring maLintained for | h. Saturated sodi um
thi osul fateisolgyion (100n ) was added and stirred
Vi gourouﬂNy/\( no peroxi des were detected. The
or ganl Cs re separated and extracted with saturated

LHRuen cai"bonate sol ution (200mL) and brine (50mM),

,-., @ik) centratedto yield the subtitle

ei ge white solid. Yield: 5. 6g. 25

MB~ APCI (+ve) 602 NUAH + iv) Sodi um

4-{[ (1R) - 2- hydr oxy-| - net hyl et hyl ] am no} - 6- ( ( nmor phol i n-
4-yl sulfonyl){[2- (trinethylsilyl)ethoxy] nethyl}

y g-2-thiolate Sodi um hydrosul fide

MS: %Rﬁ%@g%ﬁ was added to a solution of the
subtitle product of step 30 iii) (2.5g) in DVSO (5ml)
and the green solution stirred for 1.25h. A further

Example 2ot of sodium hydrosul fide hydrate (0.28g) was

e QAT iy o b4 ophene -

sulfonaidé ed for 1.25h before the addition of a

HN/:\/OH

3 1)
N7 |
-
N\_s N

MS: APCI (+ve) 437 [M+H]*



final aliquot of sodium hydrosul fide hydrate (0.109)

in DVBO (Im). The resulting reaction WO 2004/011443
wWOeaAGB2@D3/ 003175 -110 sol ution was dil uted MT/OBDNEM3175

(10M) and used directly in the following step. The

subtitle conmpound was al selept as a stock sol ution

faor further reaction with alkyl halides, described in
Mes 107-110. MS APCl (+ve) 480 [M+H + 5 Exanple
e B b O R A i 025

dimethyjheénzemaspfohamized- sul f onani de HN=.~OH ~ F Rl 10 N. SH

NSF 10 0J F 2,3,4-Trifluorobenzyl brom de (1.04Q)
was added to an aliquot of the reaction solution of
Exanpl e 106 .step iv) (2nml) containing the subtitle
product of Exanple 106 step iv) and the reaction
stirred fl 2. The reaction was partitioned between
Et OAc (20 and brine (20ml). 15 The aqueous was

ext PaPt e vle(h Et OAc (2 x 20ml) and the organics

&3 6% P MgenQ. The residue was purified by
urchhrorrat ogr (50% t hen 60% Et OAc /
5 go~hexane) to grd the subtitle product as an oil

that was diluted in acetonitrile (5nl) and 2M
hydrochloric acid (5m) and was stirred overni ght

. the volatiles in vacuo. The crude
MS'%@@E&S’S*%%%?{H ed by reverse phase HPLC (gradient

95% to 20% 0. 02M anmoni um 20 hydr oxi de /
acetonitrile) to yield the title conpound as a white
Example 104 vi el d: 0.14g. M5 APCl (+ve) 494 [ M+H + 1H NWVR

e e L R e R T I A e
dimethly)-1H-iatid 4Zote-4bsu)fon3midde (1H, m), 3.30 (1H m, 3.15
(4H, bs), 1.07 (3H d). 25 Exanple 108 N-{6-{
[ (1R) - 2- Hydr oxy-| - met hyl et hyl ] ami no} - 2-
[(2,3,5-trifluorobenzyl)thio]-pyrimdin-
4-yl hol:j -sul f id
y }rmrrlJ_INo/Q/eoﬁ sul f onami de

\N
j O
15 MS: APCI (+ve) 449 [M+H]"

Example 105
N-(2-(Benzylthio)-6-{[(1R)-2-hydroxy-1-methylethyl]amino}pyrimidin-4-yl)butane-1-
sulfonamide

20
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WD 2004/ 011443 PCT/ GB2003/ 003175 -111- HN~~OH R, 1P N
F NSNNtSF QO HF 2,3,5-Trifluorobenzyl brom de
W@ 10004gi43vas added to an aliquot of the reactiPCI/GB2003/003175
solution of Exanple 106 step iv) (2m ) containing the
subtitle product of Exanpl 0806 step iv) and the 5
reaction stirred for 2h. The reaction was partitioned
bet ween Et OA&c (20ml) and brine (20m ). The aqueous
was extragt-edwth Et OAc (2 x 20ml) and the organics
concentrated in vacuo. The residue was purified by
coIHrrB c t ography (50% then 60% Et QAc /
iso-gexa e) jto afford the subtitle product as an oil
A hat " was T U etonitrile (5m) and 2M
hydrochl oric aci ) and was stirred overnight
bef ore renoval of ttie volatiles in vacuo. The crude 10
material was purified by reverse phase HPLC (gradient
95% to 20% 0. 02M anmoni um hydroxi de / acetonitrile)
hdS_Akcy@ekpMIHWM}Hmﬂe conmpound as a white solid. Yield:
0.16g. M5 APCI(-ve) 492 [MH" 1H NWR 6(DVBO) 10.61
(1H, bs), 7.38 (3H, bm, 5.91 (1H, s), 4.71 (1H, bs),
1ofod 2H t), 4.02 (1H bs), 3.59 (4H bs), 3.37
. m, 3.30 (1H, m, 3.14 (4H bs), 1.05 (3H, d).
N-(2- ﬂ(ﬁ,3ﬂiﬂ'molrebaﬂf9|l)thlo] -6-{[(1R)- ﬁ hlyk()lroxy-ll )meﬁhyl]ethyl]{amino}pyrimidin-4-
D fl yoro-4-nmethyl benzyl)thio
yl)m‘{rpﬁé)'[ez‘%ﬁw?wque met hyl et hyl |
am no} pyri m di n-4-yl ) nor phol i ne-4-sul fonam de HN~~CH
NF O10NS NN 'g 20 H
2,3,-D fl woro-4-net hyl benzyl brom de (1.02g) was added
to an 3§LqHQLCwW the reaction solution of Exanple 106

step i N(Znﬂ) containing the subtitle product of
I/ﬁkqﬁ step giv) and the reaction stirred for 2h.

(\T gfgfe ct)\n was artgti oned between Et CAc (20ml) and
I ﬁ

2,3-Difluorobenzyl bromide (0.95g) was added to an aliquot of the reaction solution of step

iv) (2ml) containing the subtitle product of step iv) and the reaction stirred for 2h. The
reaction was partitioned between EtOAc (20ml) and brine (20ml). The aqueous was extracted
with EtOAc (2 x 20ml) and the organics concentrated in vacuo. The residue was purified by
column chromatography (30% then 40% EtOAc / iso-hexane) to afford the subtitle product as
an oil that was diluted in acetonitrile (5ml) and 2M hydrochloric acid (5Sml) and was stirred
overnight before removal of the volatiles in vacuo. The crude material was purified by
reverse phase HPLC (gradient 95% to 20% 0.02M ammonium hydroxide / acetonitrile) to
yield the title compound as a white solid. Yield: 0.17g.

MS APCI(+ve) 476 [M+H]"

"H NMR §pmsoy 10.57 (1H, bs), 7.40 (1H, bt), 7.32 (2H, m), 7.15 (1H, m), 5.90 (1H, s), 4.71
(1H, bs), 4.39 (2H, 1), 4.02 (1H, bs), 3.60 (4H, t), 3.40 (1H, m), 3.30 (1H, m), 3.18 (4H, bs),
1.06 (3H, d).



10

15

20

25

30

WD 2004/ 011443 PCT/ GB2003/ 003175 -112 brine (20m).
The aqueous was extracted with EtOAc (2 x 20nml) and
W0 b@4otgani cs concentrated in vacuo. The resi PUEGBRaA®3/003175
purified by colum chromatography (70% Et QAc /
I So- hexane) to afford the s@otitle product as an oil

t hat was |uted in acetonitrile and 2M
The infermediaie rﬂn%\e@rap ST PP S a%fﬁ@@d over ni ght

2 I I The crude
DN {rbri??lgpfoaﬁq\;\'g%ﬁgt&?ﬁp ?hgl %ﬂ @ l\;e]? gg gﬁ@%ééﬁﬂgﬁy@ (gradi ent
ethong%@gl}M@hobﬂM-salfnmmm hydr oxi de / acetonitrile)

e oo TR Aty S 5
using @Hel’éubﬂﬁ%_lproau&%%p@esm st%p ﬁ))zal{d]th‘e sﬁﬂtltle%r&ﬁlc( &mxa*ﬁ?ﬂle 36 step 1)

(4.7g)apg), 2-&@met@1sslyl)etmz¢ym¢alyl o@lqmie((ﬁ 1g) meld 3115@ (4H bs)
gl 07 (3H, d). Exanple 110
MS A%LC%(% ngbldﬁi -2-f l(Jor obe)nzyl )tmjo] -6-1

[(1R) - hydroxy 1-met hyl ethyl] am no}- 15
n-4-yl ) norpholine-4-sul fonamde HN O 10 NS
if) N-&-ﬁheszylﬁirmkﬁ ~{[ARPAHhyids0xy-1-1meshplsndlamine bpy dimidin-HE3N-{ [2-

on sol ution of
(tnm%%éggﬁ‘p@tﬂ&@&za hﬁi{ngp@;(ﬂ@fnﬁ%m{:og% almﬁl ng the subtitle
The sx@tﬂk«tmtnpoﬁmﬂimsrpf@aﬁbﬂ@s styelpow vjl by bk mb&loﬂeaaEkgmple 43 step ii) by
rre r. on wa rtitione et ween
reacig (38R UUTAPSH @ B1CP L1 JORLYILh B Biapk(d der VP (30m).
Yieldeds@acted with EtOAc (2 x 20ml) and the organics
concentr at ed |n vacuo. The residue was purified by
MS AREIHve) EFHY MREDgr aphy (66% Et OAc / i so- hexane) to

afford the subtitle product as an oil that was
diluted in acetonitrile (5nl) and 2M hydrochloric acid

iii) N—@ﬁ- [lﬂef/_iig?')suﬁ'ﬁﬂyl\]\ﬁs{ [ﬁm)fﬂ-ﬁfhr@)(ﬁfl %%l&ﬁ;’lﬁlﬁllﬁ@m}‘ﬂldm -4-yl)-N-

atiles in vacuo.

{[2- (tﬁmﬁhyl@wlbthmmeﬂwlm@éohWQt spypamm 95% t o 20%
m-ChI?Iro%%gﬂegg&E %hln QL& Véﬂﬂﬁeé as ?“é?}gf)” Iotlétirch%PI t%%aos'gggltl\él eIf ﬂle sugtltle
produAR(ﬂs(ep\Aﬂ) (488)) ﬁI&/DIEI]M (220ml) and stirred for 2.5h. A further aliquot of m-
chloroperbenzoic acid (1.0g) was added and stirring maintained for 1h. Saturated sodium
thiosulfate solution (100ml) was added and stirred vigourously until no peroxides were
detected. The organics were separated and extracted with saturated sodium bicarbonate
solution (200ml) and brine (50ml), dried (MgSO,) and concentrated to yield the subtitle
compound as a crude beige white solid. Yield: 5.6g.

MS APCI(+ve) 602 [M+H]"

iv) Sodium 4-{[(1R)-2-hydroxy-1-methylethyl]amino}-6-((morpholin-4-ylsulfonyl){[2-
(trimethylsilyl)ethoxy]methyl}amino)pyrimidine-2-thiolate

Sodium hydrosulfide hydrate (0.62g) was added to a solution of the subtitle product of step
iii) (2.5g) in DMSO (5ml) and the green solution stirred for 1.25h. A further aliquot of
sodium hydrosulfide hydrate (0.28g) was added and stirred for 45min. A further aliquot of
sodium hydrosulfide hydrate (0.32g) was added and stirred for 1.25h before the addition of a
final aliquot of sodium hydrosulfide hydrate (0.10g) in DMSO (1ml). The resulting reaction
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WD 2004/ 011443 PCT/ GB2003/ 003175 -113 1H NVR s( DWVSO)
10.56 (1H, bs), 7.63 (1H, bt), 7.42 (1H, d), 7.31 (1H,
whsgo4 071428 (1H, d), 5.90 (1H, s), 4.72 (1H, brJT/GB2®2/003175
(2H, bs), 4.30 (1H, bs), 3.59 (4H, bs), 3.40 (1H, m,
30 (1H m, 3.15 (4H, bg)p-1.06 (3H, d). 5 Exanple
(2,3-Difl uorgbenzyl th| 0] -6-{
solutn{n(_wpg dt utﬁ w@@Mﬁ%Qmpm@glwq: dlgﬁﬁlml}l gyrfpﬂq)\@mgstpp The subtitle

compé{%?cg\?éés{ %%df ?é&g ?% l% gtﬁ% o‘? ?cg? rﬁfag gﬁ%lff %eg%on%i% i\%aides described

in Exahplgudd7-010.t he reaction solution of step v) (12. 6ml)
ni ,Subtitle product of step v) and the
MSA%&E tVFbﬁg](gEbeﬁ &d for Ih. The reaction was partitioned
bet ween Et CAc (20m ) and H20O (20ml), the organics were

recovered, dried (MySO4) and concentrated in vacuo.
Exanphel0Esi due was purl fied by colum 15 chrorrat ogr aphy

N-t6-§CH PR g e RC Oy mnp 25 kit iplol pyvimicin-

4-yl} tho¥ oq;ggqaﬁﬁfdngnﬁ@éd (2nl) and was sti rred for 12mn
before quenching the reaction by the addition of 1M

sodi um hydroxi de solution to pH >10. The aqueous was
washed with Et20 before saturated amoni um chl ori de
sol ution vas ded to acidify the agueous to pH 4
foIIOV\ﬂmﬁ?\ég racting with Et QAc (3 x 20ml). The

Et OAcfgzxtracts wer e conbi ned, dried (MgSO™4) and

conoentiratNed i n vlcuo. The crude materi al was

Kv\§u,sf\f| })& reyerse jphase HPLC (gradient 95%to 20%
Sim

oxide / acetonitrile) to yield the
|tIe conpound \'A_lhlte solid. Yield: 0.52g. M
APCI (+ve) 460 [MrH] + 1H NVR 8(CDC13) 7.25 - 7.20 (111,
, 7.08 - 6.97 (2H, m, 5.95 (1H, s), 4.98 (1H, d),
4 34 25 (2H, s), 4.15 - 4.01 (1H, m, 3.73 - 3.69
2,3,4-’(1“H.iﬂu01wj3§=nz=}'l ddomids. (G460 Was mylded3 1B 8n (a«hiquott of, the ré&tion solution of

Examh?lg % b\a :Ihm\],é?og%abrﬁ% g}ed%lbggg E’B‘% ¢ erPExallrgplg 5106 s{ep iv) and the
reaction stirred for 2h. The reaction was partitioned between EtOAc (20ml) and brine (20ml).
The aqueous was extracted with EtOAc (2 x 20ml) and the organics concentrated in vacuo.
The residue was purified by column chromatography (50% then 60% EtOAc / iso-hexane) to
afford the subtitle product as an oil that was diluted in acetonitrile (5ml) and 2M hydrochloric
acid (5ml) and was stirred overnight before removal of the volatiles in vacuo. The crude
material was purified by reverse phase HPLC (gradient 95% to 20% 0.02M ammonium
hydroxide / acetonitrile) to yield the title compound as a white solid. Yield: 0.14g.

MS APCI(+ve) 494 [M+H]"

"H NMR 8pmsoy 10.57 (1H, bs), 7.45 (1H, bs), 7.25 (2H, m), 5.90 (1H, s), 4.71 (1H, bs), 4.36
(2H, s), 4.02 (1H, s), 3.60 (4H, bs), 3.38 (1H, m), 3.30 (1H, m), 3.15 (4H, bs), 1.07 (3H, d).

Example 108
N-{6-{[(1R)-2-Hydroxy-1-methylethyl]amino}-2-[(2,3,5-trifluorobenzyl)thio]-pyrimidin-

4-yl}morpholine-4-sulfonamide
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i) Pyrrolidine-1-sul fonam de WO 2004/ 011443
PCT/ GB2003/ 003175 -114 Pyrrolidine (3.37g) and
wG@iokam4de (7. 1Cg) in 1,4-dioxane (110m ) wer erdiEGB2@3/003175
at reflux for 24h. The sol vent was evaporated under
reduced pressure and the rgqulting solid suspended in
CHC13. The suspension was filtered and the filtrate
concentrat®d in vacuo to afford the subtitle conpound
as a whij€~soPHd. Yield: 5.35g. 5 1H NVR 8(CDC13) 4.46
(2H, s),]3.31 (4H, t), 1.96-1.92 (4H, m. ii)
Nﬁ[%-( [thio)g6-chloropyrimdin-4-yl]-N{[2-(trine
t Yl si yllygt hoxy] et yl } - pyrrolidine-1-sul fonam de To
N SONTL TN 8 feproduct of step i) (5.0g) in dry DWF
60n‘fﬂ) at 0C und nitrogen was 10 added 60% sodi um
hydri de (2.669). JThe reaction was allowed to warm
outside the coolifmg bath for 15m n before recooling
to OC and addition of the product from Exanple 19 step
i) (9.03g) in DM (20m ) and the whole allowed to
f : r M1 [ :
23,5 THEOEbad hrethidk WOEF TR ARAHL R B el gf et hion of
Examplel 61 slnlqo (w().(zxﬁbﬂc)olnmh_dllagltheom_ tle @rocﬁlt:t'd of Emnﬁlsho_b&f@ri?) and the
.r enov of, t vol atiles in vacuo an artitioning. o
reactig BLOnGR. LBt TaEPI S RN S o ARG AR P DDA Epine (20m).
T i t . ,
e g g LT el A iceoohc A i vacuo,
The residvsevasratridgigd by cohmurochrmetageaphg (80%eaben §ithiFtOd /iyo-hexane) to

o0, NG5O 96 PEPfof Hod il i G50 b 2 s
acid 5811? Itiilhgieﬁzﬁs Qirfed ofemlighit BofA8GembPalAIGhé Y¥RYi1ea R M4 The crude
materigl (vas(BEHied bhirevers- piiase BIPEC Hgeadisny -95%te 2PPetOi2M samimonium
Ao 4- V) s N-L2- (trimeth ilyl)eth
hyrofB PYEG BN S perd e o B b RSt S8R SBuna
MS ARGS(-p)epa®EHAs a yel low oil by the nethod of Exanple
step i i%l E\ﬁ" reacting the subtitle L{Jroduct of ste

43
'H NMIR)Sapgop b1 (hF 1bs), G385k brd 5 PB(BLg), 471 (I bebokd 2, 0), 4.02

(11, bR 3B by 887 (Mo P A0ui) wp28 i Mty 1S Gt ey

]am no}pyrimdin-4-yl)-N { [2-(trinmethylsilyl)ethoxy]
thyl }pyrrolidine-I|-sul fonani de 30 m Chl or oper benzoi c
E’@gg?—b‘ﬁ(ll. 07g) was added as a single portion to a
N-Q-REBUH0r &4-thiify Behbyijthfol-6-{[(1R)-2-hydroxy-1-

methylethyl]amino}pyrimidin-4-ylymorpholine-4-sulfonamide

NSO

N
(\N”N S
o

2,3,-Difluoro-4-methylbenzyl bromide (1.02g) was added to an aliquot of the reaction
solution of Example 106 step iv) (2ml) containing the subtitle product of Example 106 step
iv) and the reaction stirred for 2h. The reaction was partitioned between EtOAc (20ml) and
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product of step iii) (9.41g) in DCM (44m ) and stirred

for 6h. Saturated sodiumthiosulfate solution (100m)
woer®iaddesl and stirred vigourously until no pePORGH2®3/003175

were detected. The organics were separated and

extracted with saturated sodhum bi carbonate sol ution

. 0 2004/ 011443 PCT/ GB2003/ 003175 -115 and
brine (bégﬁg % 5%?‘%)’@‘9‘16&’#1? etay pywegd avith doRdentZ &t d8mbo agd ghe organics

f:onceiil&gtgi& Whdloe Y egiﬂdgg 18 ofified @9%1@%3?%%&% a8 470% BrOAc /
150-hexaid) (it RffoR! thedmbtitte praduthad & biy e wias ilufed(ib RicetonitiRi (Bml) and

2M tiiolipH PR (SE 2nd as| Hiied soamght oo BRPYRICE the volatiles in
vacuoh c . 0 0
VIt %@de(rﬁatééa)wawfm@féé%? rE\%IrfE @%&%E@n@%ﬁ%‘? 95% 19 20% 0.02M

subtitle product of step” Il
ammogiitm thydragidseh agaddnitrileintos yickd et fithe corthpouhdf aw b hveliite solid.  Yield:
0.12 al i quot of sodium hydrosul fide hydrate (0.1g) was
“"“fadded and stirred for Ih. A further aliquot of sodium

MSAP@I@W)%S?M—H?G hydrate (0.1 g) was added and stirred
for 2h before the addition of a final aliquot of

'H NB i U LI 06119 28/@Fabo), 70253)1), S0 (M) T, bs), 434
CH, SEE RO B DM B e E5ed 38 (tpi s 15 ildhsn 224 om.

s), 1.09@8Hfdpn for further reaction with alkyl halides,
described in Exanples 112-113. MS APCI (+ve) 351 [ M+H] +
15 Exanple 112 N-{6-{ [(1R) -2-Hydroxy-1-nethyl ethyl]

E ] -2- [(2,3,4-trifluorobenzyl)thio]-pyrimdin-
X2 [@ %}yrrolidi n a-l -sulfonamde HN OSOIl iNF F N
N-(2-[k#-ShitbroZBflirorddbenkyl)théo] o6 WORIZL hyafoxPL e RREIBHe T @mitbL €

. s(?,l Ia‘g' l%,@t he et hod of Exanple \ﬁlxgsi ng ]f’ﬁe §ys!ubtit}l e
pyrimidigdrxhmgrphslinerd-sulfonamidey ) (12.6n1) and
2,3,4-trifluorobenzyl bronmide (2.88g). Yield: 0.12qg.
25 M5 APCI (+ve) 478 [ MtH] +

HN/:\/OH

3% J'\/%i I
(\N NT N s
OJ " Cl

4-Chloro-2-fluorobenzyl bromide (1.03g) was added to an aliquot of the reaction solution of
Example 106 step iv) (2ml) containing the subtitle product of Example 106 step iv) and the
reaction stirred for 2h. The reaction was partitioned between EtOAc (20ml) and brine (20ml).
The aqueous was extracted with EtOAc (2 x 20ml) and the organics concentrated in vacuo.
The residue was purified by column chromatography (66% EtOAc / iso-hexane) to afford the
subtitle product as an oil that was diluted in acetonitrile (5ml) and 2M hydrochloric acid
(5ml) and was stirred overnight before removal of the volatiles in vacuo. The crude material
was purified by reverse phase HPLC (gradient 95% to 20% 0.02M ammonium hydroxide /
acetonitrile) to yield the title compound as a white solid. Yield: 90mg.

MS APCI(-ve) 490 [M-H]
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1H NMR 5(CDC13) 7.22 - 7.16 (1H, m), 7.01 - 6.86 (2H,
m, 5.95 (1H, s), 5.01 (1H, d), 4.30 (2H s), 4.07

W@ 24d4/0mp43 3. 74 - 3.70 (1H, m, 3.60 - 3.56 (1HCTHEB2003/003175
3.39 (4H, t), 1.94 - 1.90 (4H, m, 1.23 (3H, d). WO
2004/ 011443 PCT/ GB2003/ 0034453- -116- Exanple 113
N-(2-[(2,3-D fluoro-4-nethyl benzyl )t hi 03]-6-1

L NYIR iy Hy 8 G 1), rﬂe‘ﬁhg/llHatUﬁ)/W]4288/ﬂan6} 731 (K, bs), 7.23 (1H, d), 5.90

um, G- oF | fitgvef 32 BEL 536 4T o RATIEE 10 2wl ado o m)

315(\41:[| b$), 506 (3 kY. t he nethod of Exanple 111 using the
btitle product of Exanple 111 step v) (12.6ml) and

2, 3-difluoro-4-nmethyl benzyl brom de (2.83g). Yield:

40my ; 10 M5 APCI (-ve) 372 [MH" 1H NVR S(DVSO) 10. 36
=), 7.27 (1H, t), 7.01 (1H, t), 5.78 (1H, s),

N-(2-F2 @%ﬂmumttehz chfis@] ({-Z[rle) s;nydﬁoygslr;)me%gﬁgﬂ(y?hlmmi)})py&nﬁam-4-

yl)pyllrotlélne-lrsw@lxamde n, 1. 06 (3H, d). 15 Exanple 114
N-(2- [(2,3-Difluorob enzyl)thio] -6-{
[ (1R) - 2- hydroxy-1 -methylethyl] am no}pyrim din-4-
yl)pi peridine-l-sulfonamde HN S NF OOl N %W S F
HI1 / ZQ){h;otsubtitle product of step ii) was heated
in (R H I aninol (2ml) for 8 days at 80C before
partitij \ng bet ween Et QAc (50mLl) and H2O (50ml). The

o?g%m tsggre re overed dried (MSO™) and
QO g TR acub. The residue was purified by
ol tim chronratohy WD 2004/ 011443 PCT/ GB2003/ 003175

2,3-Difluorobenzyl bromide (2.65g) was added to an aliquot of the reaction solution of step v)

Exa

(12.6ml) containing the subtitle product of step v) and the reaction stirred for 1h. The
reaction was partitioned between EtOAc (20ml) and H,O (20ml), the organics were
recovered, dried (MgSO,) and concentrated in vacuo. The residue was purified by column
chromatography (650:350:1 iso-hexane / EtOAc / AcOH) to afford the subtitle compound as
an oil that was diluted in trifluoroacetic acid (2ml) and was stirred for 12min before
quenching the reaction by the addition of 1M sodium hydroxide solution to pH >10. The
aqueous was washed with Et;O before saturated ammonium chloride solution was added to
acidify the aqueous to pH 4 followed by extracting with EtOAc (3 x 20ml). The EtOAc
extracts were combined, dried (MgSQOy) and concentrated in vacuo. The crude material was
purified by reverse phase HPLC (gradient 95% to 20% 0.02M ammonium hydroxide /
acetonitrile) to yield the title compound as a white solid. Yield: 0.52g.

MS APCI(+ve) 460 [M-+H]"

"H NMR §cpepy 7-25 - 7.20 (1H, m), 7.08 - 6.97 (2H, m), 5.95 (1H, s), 4.98 (1H, d), 4.34
(2H, s), 4.15 - 4.01 (14, m), 3.73 - 3.69 (1H, m), 3.60 - 3.55 (1H, m), 3.39 (4H, t), 1.93 - 1.90
(4H, m), 1.21 (3H, d).

The intermediates for this compound were prepared as follows:

i) Pyrrolidine-1-sulfonamide



10

15

20

25

30

-117 (550:450:1 EtOAc / iso-hexane / AcOH) to afford
the title conpound as a white solid. Yield: 106ng. M
WORRCHOMe) 474 [ MHH] + 1H NVR 8(CDCL3) 7.24 - 7r@DGBLI43/003175
in), 7.08 - 6.98 (2H, n), 6.02 (1H, s), 4.36 (2H, s),
418-5396(1H m, 7414_3 70 (1H, m, 3.61 -
$§1 26 4Ht 65-159% 1.57
Pyrrohdlyge 3zg;)|.|andn§ulf 1@@ T g(pg) 1@|)1 4-tigsane (1d Prdlwarcckeatagr at reflux for

24 ShL G FEE BSAIESH TS AL B shpin s spencod i
CHClsul Tremwdper(storf8g} filterel, dndd thexﬁm%te( d6xdehiratedrie vaesd edafford the
reflux for 24h. . The solvent was evaporated under

.at
subtlt%é&ﬁ’é’@ﬂn e white selifh Yaeld: 3831 ti ng sol i d suspended in

d the fil
H con e régi%e %?\r?;%ﬁg&%\@?a% %’@Eié%suttstlleggﬁ;gund

as a white SO|Id Yleld 3. 859 1H NVR S(DVBO) 6. 65
. 2H. s). 2.92 (4H, t), 59-1 $4H, m, 1.45-1.40
i) V- %-g3eq;ylth1oi-§-;hlyropyrlmldm-4-yl]-N-{[2 trimethylsilyl)ethoxy|methyl}-
o e 1186 Rimide ( 2, 3- di f 1 uor obenzyl ) t hi o] phenyl } pi perid
pyrrl ne-1-sul f onam de 60% Sodi um hydri de (0.20g) was added
To a sadutensef] the ipoartuot of ep $ulStlg) ire dpr DMIE (60wil) at 63C inhder mtrogen was

AQ) o . (6,7 0C...Th ti | |
s 303 A oA e 5t o SEROER S ST, o,
bath fof €518inl H&O&Qe%lﬁlg r‘[o dETaAd advifa Hf {h@ gx&fuc{ BB mSERINHIE €9 step ii)

product of Exanple 39 step ii) in DVF

O. 03g)21m{>}\m/é@mlh end ghedweleple aliovsed tprﬁmgerrsar Att mpmetdmpenau@h for 3h. The

et R B bR A TR B e

stir folf esn Gulravesmpail bf theongatilbelweeno Bh@Partiibady of Be ijesi'd%@between
(ZOOmlz and the organi cs recovered, dried (M

EtOAg £H{l0aH} augt HeOi(200maldu dhe Fuieonewpswashedfupiher, WnﬂeEt%%zc (2 x 100ml)
Et QAC
o 6250 SRS MRD PR ST BB, e v
purifigbby lcbluami ghmohlatdgrqﬂﬂ' (1183181 ,g(&)HPﬁEF(:gAe)/ 1.€<)34ﬁﬁ)[{d?rﬂ]é)‘|lo" afford the
. Exa r o- 3- net enzyl)thio
Subtltﬁ??%; di%argg}éuries h}’JIlegg 98- ani n)c;} 30y

MS APY 13 mat hanesul fonam de WO 2004/ 011443
C1(I+G|5)d30 3’[/ 003 -118-

iii) V-(2-(Benzylthio)-6-{[(1R)-2-hydroxy-1-methylethyl]amino}pyrimidin-4-yl)-/NV-{[2-
(trimethylsilyl)ethoxy]methyl} pyrrolidine-1-sulfonamide

The subtitle compound was prepared as a yellow oil by the method of Example 43 step ii) by
reacting the subtitle product of step ii) (8.26g) with (R)-alaninol (3.61g) in NMP (60ml).
Yield: 7.6g.

MS APCI(+ve) 554 [M+H]"

iv) N-(2-(Benzylsulfonyl)-6-{[(1R)-2-hydroxy-1-methylethyl]amino}pyrimidin-4-yl)-/N-
{[2~(trimethylsilyl)ethoxy]methyl}pyrrolidine-1-sulfonamide

m-Chloroperbenzoic acid (11.07g) was added as a single portion to a solution of the subtitle
product of step iii) (9.41g) in DCM (44ml) and stirred for 6h. Saturated sodium thiosulfate

solution (100ml) was added and stirred vigourously until no peroxides were detected. The

organics were separated and extracted with saturated sodium bicarbonate solution (200m1)
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HN~~OH - F O-10 HN S A solution of the subtitle

product of step iii) (1.0g9) in (R -alaninol (1.5m)
woer®4ileatrd at 80C for 18h before partitioni nBCHEeBM®8/003175

Et OAc and H20. The organics were recovered, dried 5

(MyS04) and concentrated. -I1s-residue was purified by

coI to hy (1:76:133 AcOH / EtOAc /
and b SRt AP MBS bchnsemizeielao ielinge et agpaponnd s a
colomtléslsff&éiﬁrmgijg acid (2m) and stirring for 12mn
bef ore quenchi ng the reaction by the addition of 1M
MS AB6HHm FldiMxHife solution to pH >10. The aqueous was
extracted with Et20 before being acidified with
saturated anmmoni um chl oride solution to pH 4 and

v) Sodihd MR!R}JZW}HH‘oﬁLmﬁetﬁg&hyﬁQ%ﬁo} -4/ Q@R}polﬁigﬁgﬂsvgongg{n-

extracts were dri'ed and concentrate
(trlmethélsﬂywéoxnﬂmﬂthﬁ}amm)pmumdin@a-th;platever se phase HPLC

T P
iii) (4.59) 1Ind31\/I‘SIOS{3gSSr@l) l'a_’l&gtge %ﬁ;ﬁgguglﬁﬁ §t)1rrjé<pfor [1ik ﬂ% thrthét M}ﬁot of

sodium %@QtO@qlﬁde thydr (ﬁﬁg@ Vs added and Brred for 1h15A @l)'thez]almot of sodium

hydroé@'ﬂl ﬁ’%dfaté (@ £l E%%%&lﬁﬁﬁa%aﬁd éﬁ’ée\gl t?gé}z bétéfe thi ag&}l%f) Plf S gilé.l aliquot

of sodiiine hyahbarlﬁﬂd hpdrete (0.06g)t 1Tt reMQLiReCNRN 140l IRs @FePdirectly in

the foé""[’l(lé Sﬁpu c’)dl% subtifla sommoBRg s alsp bpphyasiarptask selugion feifrther
reacu&pwmlamk%zpmidek ede‘é%?é@?d‘ﬂxéﬁﬁ%ﬁg?i%?{?d as_a yell ow

solid he nmeth step i) using

MS AECf(ﬁM@)riil [BOEEY hyl benzyl broni de (7.0g),
2-mer capt opyri m di ne-4, 6-di ol (5.0g) and potassium
hydr oxi de (1.93g). Yi eI d: 8.36g. M5 APCI (+ve) 267

ExamhMﬂlﬂz+ 25 ii)
6- D chl oro-2-[ (2-fl uoro-3-net hyl benzyl)thi o] pyrim di

N-“—ﬁﬁ@ﬁﬂ@ﬂmxwlwe&bﬂgﬁuyﬂamm -l @pad-edflusrobiensyd)thio]-pyrimidin-

_ thod of Exanple 39 step ii) using
4yl}p?f11§6?1td etsllt?{lfa @ct of step i) (8.36Q), phosphorus

oxychl ori de (47n1) and N, N di nethylaniline (8.9nl).

Yield: 7.32g. WO 2004/011443 PCT/ GB2003/003175 -119
11 NWR 8(EDCL3) 7.32 (1H, t), 7.10 (1H t), 7.03 (1H,
s), 6.9 -T4HOR), 4.40 (2H s), 2.28 (3H

N/
~S<
@ i NASA@[F
H
F

The title compound was prepared as a white solid by the method of Example 111 using the
subtitle product of Example 111 step v) (12.6ml) and 2,3,4-trifluorobenzyl bromide (2.88g).
Yield: 0.12g.

MS APCI(+ve) 478 [M+H]"

'H NMR 8(cpcis) 722 - 7.16 (1H, m), 7.01 - 6.86 (2H, m), 5.95 (1H, s), 5.01 (1H, d), 4.30
(2H, s), 4.07 (1H, m), 3.74 - 3.70 (1H, m), 3.60 - 3.56 (1H, m), 3.39 (4H, ), 1.94 - 1.90 (4H,
m), 1.23 (3H, d).
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S). iii)
N-{ 6- Chl or 0- 2-[ (2- f uor o- 3- net hyl benzyl ) t hi o] pyri m di n-
wa2004p1M4I [ 2- 5 PCT/GB2003/003175
(trinmethyl silyl)ethoxy] nethyl}azetidi ne-I-sul fonam de
The subtitle conpound was prigpared as a col ourl ess oil
by the nethod of Exanple 39 step iii) using the
E&’@iﬂbﬂll e product of step ii) (2.45q),

(- 5 140 j g i,um dri de .
-l ol R e PR o TRy gamino)-
pyrinfidind2+yl)pyridilidtine-1-3ulfdghmiie APCl (+ve) 434 [M+H + 10

Exanpl e 116 N-{2- [(2-Fl uoro-3-nethyl benzyl)thio]-6-

[ (2- hydroxy-I,I|-dinethylethyl) amno] -

pyri m di n-4-yl } met hanesul fonam de H\yll1-1 OHF R 1P
I /SAN NIl S H o5 The title conpound was prepared as a
white I"i y the nethod of Exanple 115 using the
subti tl roduct of Exanple 115 step iii) (1.09),

D rfp- 25net hyl A - propanol (1.5m) and

34 e%c i (gF(2m ). Yield: 0.19g. 20 Ms
@PCI +v§’) 435 | + 1H NVR 5 (CDCL3) 7.25 (1H, t),

7.08 (111, t), 6 1H, t), 5.95 (114, s), 4.94 (1H

s), 4.34 (2H, s), 3.64 (2H s), 3.16 (3H, s), 2.28

(3H, s), 1.36 (6H, s). Exanple 117 25

The tipl% %%1&)&%{'&;%? %g?ﬁgger%r%/ %ﬁg«gg&i& é}t,],lﬂ%]olilgt_hgd of Example 111 using the
B LT o820 8 08 i
(2.83g). Yield: 40mg.

MS APCI(-ve) 372 [M-H]

"H NMR §pwmso) 10.36 (1H, s), 7.27 (1H, t), 7.01 (1H, t), 5.78 (1H, s), 4.69 (1H, 1), 4.32 (2H,
5), 4.03 - 3.87 (1H, m), 3.33 - 3.29 (1H, m), 3.28 - 3.22 (4H, m), 2.24 (3H, s), 1.78 - 1.75 (4H,

m), 1.06 (3H, d).

Example 114
N-(2-[(2,3-Diflu0robenzyl)thio]-6-{[(1R)-2-hydroxy—1-methylethyl]amino}pyrimidin-4—

yDpiperidine-1-sulfonamide

HN/:\/OH

oolfm F
\N /7

The subtitle product of step ii) was heated in (R)-alaninol (2ml) for 8 days at 80°C before
partitioning between EtOAc (50ml) and H,O (50ml). The organics were recovered, dried

(MgSOq) and concentrated in vacuo. The residue was purified by column chromatography
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The title conpound was prepared as a white solid by
the nmet hod of Exanple 115 using the subtitle product
wo@RooEeamawd e 115 step iii) (1.09), PCT/GB2003/003175
(R-(-)-2-am no-I|-butanol (1.5m ) and 5
trifluoroacetic acid (2m).117 el d: 0.199. M
+ve) 415 [ MtH + 1H NMR 8& DVSO) 10.52 (1H, s)
(550: 4%03]6 ‘(QM/ sp- hexang/ A(QEH‘I) p)affoy @h_pt(t Orgpoun ang@_{cgsohd Yield:
), 4.65 (1H, s) 4,32 (2H, s), 3.92 (1H, s), 3.42 -
106m§
37 (1H, m, 3.31 (3H, s), 3.34 - 3.29 (1H, m, 2.23
MSAPEE(+ve)SA}74 MﬁH] 1.56 (1H, m, 1.41 - 1.32 (1H, m,
1 84 (3H, anple 118 N-(2-{
H NV epnsn 49 720 ﬁfﬁdﬁ%@myp%éﬁ%mh 60R(1E. 9, 436 CH, 9), 4.1 -

o B A S A 1
- 1.51 21, in),GER (316 d)'he titl e corrpound was prepared as pale

yel l ow crystals by the nmethod of Exanple 115 using
the subtitle product of step iii) (0.21g) and

APCI (+ve) 455
The 1&8}1‘[6@&%36?{&14 &nﬁ%ﬂd w¥f3€§1gpa7rgd %4@1109@ > 45 \(/T)H >

1)Pnpend.me{1m1fqn)amnae95 (1H, s), 5.07 (1H, s), 4.35 (2H,

Plpel‘l?%lﬁ (33 8%)431%1 %t‘aa?]gg('s"g?g? %4-%?&3{@p$]g§6gnﬁ)le\gérp g}étgi P‘é'r%ﬂux for 24h.

The sS106R SR ViR Sted ﬁﬁi@?@ﬁc@&%ﬁe@ulr@ﬁ&ﬁi thé Yesdlting solid suspended in
[ 2- Fluoro-3-(trifluoronethyl)benzyl]thio}pyrim dine-4,

CHClg- Bhptuspansimgomasdilterefandtiry ogarsl invapuo toredford the

subtltI%léQﬁlhE{nﬁd %s";{‘?ﬁ;éggolw%glgegt%égd as 3S|yﬁ|g | ow solid by
H NMRJ1R6,06.85 (2H,isf, 12920081, ;lnysb)lbfmmi nb)! o5 deto(@H0th),

2- rrercaptopyrl m di ne- 4, 6- di ol (1. 1295 and potassium
hydroxi de (0.44g). Yi eI d: 2. 239 M5 APCI (+ve) 321

i N tgror P10 ioshenpu hiolgheny ipiper e A BMIGH ¢

60% Sodjuay hiydridt (IOeZOg) was added to a solution of the subtitle product of step i) (0.4g)
in DMF (6.7ml) at 0°C. The reaction was allowed to warm outside the cooling bath for 15min
before recooling to 0°C for 15min. A solution of the subtitle product of Example 39 step ii)
(0.75g) in DMF (2ml) was then added and stirring maintained for 3h. The reaction mixture
was neutralised with methanolic hydrogen chloride before concentrating in vacuo. The
residue was partitioned between EtOAc (100ml) and H,O (200ml) and the organics recovered,
dried (MgSOy) and concentrated in vacuo. The residue was purified by column
chromatography (1:20:79 AcOH / EtOAc / iso-hexane) to afford the subtitle compound as a
colourless oil. Yield: 1.3g.

MS APCI(+ve) 435 [M+H]"

Example 115
N-(2-[(2-Fluoro-3-methylbenzyl)thio]-6-{[(1R)-2-hydroxy-1-methylethyl]amino}-

pyrimidin-4-yl)methanesulfonamide
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The subtitle conpound was prepared as white crystals
by the nethod of Exanple 39 step ii) wusing the

WG ivtio114¢3 product of step i) (2.23g), phosphor®sI/GB2003/003175
oxychl oride (10.4ml) and N,N- dinethylaniline (2.0M).
Yield: 1.7g. 10 "H NWR 8(C»¢83) 7.75 (1H, t), 7.52
(1H, t), 7.18 (1H, t), 7.06 (1H, s), 4.43 (2H, s).
iii) Ne(6-Chloro-2-{
[ 2- £l (trifluoromethyl)benzyl]
thio}pyrimdin-4-yl)-N{ [2-

d hyl si | gl ) et hoxy] net hyl } met hanesul f onam de The
“$'sulititl e conpound was prepared as a colourless oil by
TN ¥ Exanple 39 step iii) 15 using the
Hubtitle pr of step ii) (0.579),

nmet hanesul f onam de (0. 15g), 60% sodi um hydride
(0.269) and 2-(trinethylsilyl)ethoxymethyl chloride
(0.3m). Yield: 0.21g. IHNW S (CDCI3) 7.77 (1H, t),

A solutidnof(thduttitle pi’od]l@t <6ﬂsiﬂ:p iif) (1. Ug)llﬁ (R)Lhd.am&bl (155131} w(ad Heated at 80°C

for lgé)zppfoxee) parét1%n¥ gﬁwe§51 GEQLQ( 2n 1Q. 1Ti‘é org!a_lmcsswere re%gvered dried
(MgSUz)( dad &o%c@ﬁt@téd Uﬁﬁeoreﬂidﬁ@t\mlﬂlﬁﬁ@iéa %ktc%llﬁ’xln Brrbmatography (1:76:133

(%;A ydroxy-1-nmet hybeth
AcOEpy EtOdd/ nsoflheyﬁlaylﬁv)é:tdﬁan ehllutlﬁg ﬂwmrdée HNte,n,al jrOHi flugt @@ etid\adid (2m1)

R RO P
solutléﬁl do gm)e&qbl NYhe? adudbub | WaY Bxtfropt W)‘th@t@@%(eé’@[el‘)gélg% atczl(ghﬁed with

u3|nq t he met hod desci bed for np
Satura@qdva;nma@um ehlerideospbdignotoad 4 andi exéraetvig with BiteAg: (3 zm@Oml)- The

AL B Gl ML Sl 80 e e v

purifi¢dl Hy xré)/ersﬁ Iﬂhase HPL89 (griﬂ'l,enﬂPS"/ﬁtcB@O%l H.OZM anﬁnéhﬁmﬁZIT&dromde /

acetorgi?n&g) t? mld e, tlté cgglpegllp-.rgl RS wh@e ggld( @ﬁeldsp 33 ? 16 ( 3 H

MS Aﬂtl(}éf E@{Ijoro 3- net hoxybenzyl )t hi 0] - 6-{
HNI‘{/IRJﬂa)Mg,a; h.66 ObH,-sh,-m34 (W, &), MyI7] AHNHNB1 (1H, t), 5.77 (1H, s), 4.70 (1H,

yrim di n-4-yl ) net hanesul f onan de
s), 4.38 (2H, s), 4.01 (11% 2) 3.42 -3.37 (1H, m), 332 (3H, s), 3.31 - 3.26 (1H, m), 2.23 (3H,

s), 1.07 3H, d).

The intermediates for this compound were prepared as follows:

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

The subtitle compound was prepared as a yellow solid by the method of Example 39 step i)
using 2-fluoro-3-methylbenzyl bromide (7.0g), 2-mercaptopyrimidine-4,6-diol (5.0g) and
potassium hydroxide (1.93g). Yield: 8.36g.

MS APCI(+ve) 267 [M+H]"

ii) 4,6-Dichloro-2-[(2-fluoro-3-methylbenzyl)thio]pyrimidine

The subtitle compound was prepared as white crystals by the method of Example 39 step ii)
using the subtitle product of step i) (8.36g), phosphorus oxychloride (47ml) and N, N-
dimethylaniline (8.9ml). Yield: 7.32¢g.
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HN, ~OH OOI NF"ISSNNSOw H10 The title
conpound was prepared as a white foam by the nethod of
wE2@apl 430 using the subtitle product of stepCwGB003/003175
(0.24g) and trifluoroacetic acid (1.0m). Yield:
0.11g. MS APCI (+ve) 417 [ MaHp+ 1H NVR S( DVSO) 7 24
(1H bs), 7.06 SSH, n'I) 5.77ké1H s), 470% bt
383@(%7 32 1HADGH10 Ltk A,0304 H, sB686 ({BH), 440 (L4 2.28 (3H,
) (1H m, 3.28 (1H, m, 3.20 (3H, s), 1.06 (3H, d). The
" internmediates for this conpound were prepared as
foI lows: 1) 2-Fluoro-3-nethoxybenzoic acid
t anet hyl enedi et hyl enetetram ne (31.2ml) was added

ii) N-t{é (élﬂg’éﬂ 2ofhucyp- %mﬁhﬂb%ﬂ)&lyphiyrmdéqé-xdbw ~{[3- THE

(trlmé]tﬁg%’p%%t}lgﬂﬁ H{r%m?g%gﬁﬁg} %ngﬂ \ﬁfiu iog In eid nt (r)]e;< ;?1 gs ?n\?vas

The salitdledodpopnd wes plﬁpa'u‘ed iamg cuharleﬁsioﬁitb@zi thethettod of fExafm@fe,CHQestep iii)
. %he Eol utlg }@S ?‘?ﬁ g ﬁlopvvl se fashion

using fhesuRtleprodatioh gt db {414 ) Bisthanriraamide (- 269, 6Q?ééﬁdlum

hydri Q@4 48} SnceAdhitde w&@%ratﬂa)(yﬁggggeemzéﬂéﬁﬁggvz@ﬁﬂfl Y%‘M?% 13,

warm to room terperature b
MS APEIGEWE) 434 [Mi-RHcuo. The resi due was di ssolved in 10%
25 sodi um hydr oxi de sol ution (300m) and extracted
with Et20 (3x). The aqueous was acidified to pH 1
Exa 'éma:oncentrat ed hydr ochloric acid before extracting
The organi cs were washed with H20, dried

N-{2- E(W)o-%rmtmdhe@wﬁhlpbé [(Grhydinxs-1s bdimetdbytethyhaminol -

A a yellow solid. Yield: 7.1g. 1H

pyri %&!}Mﬁ%@?‘%@'ﬁ% , 7.12 (2H, ), 3.91 (3H,
s). WD 2004/011443 PCT/ GBZOOB/ 003175 -123- ii)
(2- Fl uor o- 3- met hoxyphenyl ) met hanol Lithi um al um ni um
hydri§¢ (83.5nml, 1M solution in THF) was added
dr PH a suspensi on of the subtitle product of
stepli) (7.1 g) in Et20 (180ml) at a rate that

o omaiht™N ned 5rFgentle reflux. Upon conpl ete addition

$'th Qqct on was _stirred for 1.5h. 15% sodi um

-5 ydribxi de s on was added dropw se until no
ef fervescen S observed. The resulting white
precipitate was filtered and the filtrate diluted wth
H20O (100m ). The organics were

The title compound was prepared as a white solid by the method of Example 115 using the
subtitle product of Example 115 step iii) (1.0g), 2-amino-2-methyl-1-propanol (1.5ml) and
trifluoroacetic acid (2ml). Yield: 0.19g.

MS APCI(+ve) 415 [M+H]*

'H NMR 3§ cpersy 7.25 (1H, t), 7.08 (1H, t), 6.97 (1H, t), 5.95 (1H, s), 4.94 (1H, s), 4.34 (2H,
s), 3.64 (2H, s), 3.16 (3H, s), 2.28 (3H, ), 1.36 (6H, s).

Example 117
N-(2-[(2-Fluoro-3-methylbenzyl)thio]-6-{[(1R)-1-(hydroxymethyl)propyl]amino}-

pyrimidin-4-yl)methanesulfonamide
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renmoved in vacuo and the residue extracted wth Et20

(100nl). The organics were washed w th 2M sodi um
whyanoxidde sol ution (150m), H2O0 (150ml), bri NBCT/GB2003/003175

(150m ), dried (MgSO™4) 10 and concentrated in vacuo to

afford the subtitle conpousidfas a white crystalline

solid. Yield: 5.5g. 1HNWR S (CDC13) 7.00 (3H, m,

4.77 (2A, d), 3.89 (3H, s), 1.77 (1H t).

iii)1-1Bregppnethyl)-2-fluoro-3-nmethoxybenzene 15

Trihenyt phosphine (11.1 g) was added to a sol ution of
t he mubtitle pr oduct of step ii) (5. Q) in DCM
200

Q.4 foll ofed by the portionw se addition of carbon
PN ide 414.-09). The reaction was stirred for 4h
fore the & ion of further triphenyl phosphi ne

(2.0g9) and on tetrabromde (2.0g) and stirring
mai ntai ned for I'h. The m xture was concentrated to
30m volunme and diluted in Et20 (300m ). The solid
precipitate was filtered. and. washed wi th Et 20 20 (3x)
The s GomBeimg wasBippare ?ﬁ:aewg}t%\fcg’cﬁlvﬁ’ﬁg?z gethed of faapplg Higensing the

subtiti@oduét bff ELAHY 1695PM;) (§ 069 @}-??Q%ﬁiﬂo(llﬁgﬁrgl %P.slfnp and

.. iso-hexane) to afford t'he Subtitle conpound as"a cl’ear
trifluogpgcetic adié(4ml)5 Yaeld: AFPAVR S (CDC13) 7.05 (1H, m), 6.93

2H, s), 3.89 (3H, ). 25 iv
?/IS A%%F@E?pﬂ?ﬁ}\i%f et hoz<ybenzyl §t hi o] |)oyri 2 . 4, 6- di ol
H NMRE5 10. ) r it ir oy b
B4 o 5 S, 2 P s
5), 4.32-(2Hr DndAB (WKL) §), 2421- BcITo(1BL, mo: hakyHErw)ehad4 ¢ 3.29g)1H, m), 2.23 (3H,

9 168 TSR A Ly 100 S U 5.7k B oheoy 7 10
(3H, ), 5.21 (1H, bs), 4.38 (2H s), 3.83 (3H s).

30 v
Exampl i chl oro-2-[ (2-fl uoro-3-met hoxybenzyl )t hi o] pyrinid

v R AR i o

amincjpytinddinf4-FRargphamestlfoiapidei ) using the subtitle
product of step iv) (4.91g), phosphorus oxychl oride
(42.6m) and NN dinethylaniline (4.9m). Yield: 4.1
g. IH.NVR b (DMBO) 7.74 (1H, s), 7.09 (3H, m, 4.43
(2H, g), 3483 (3H, s). 5 vi)
N- {HB¥ ChtOr o- 2- [ ( 2-f | uor o- 3- met hoxybenzyl ) t hi o] pyri m di

n-4-yI}-N-{[2- (trinmethylsilyl)ethoxy]nethyl}
QyOmefihanesul f onfam de
= CF,
N S

/S\N
H

The title compound was prepared as pale yellow crystals by the method of Example 115 using
the subtitle product of step iii) (0.21g) and (R)-alaninol (0.3ml). Yield: 0.12g.

MS APCI(+ve) 455 [M+H]"

"H NMR 8(cpeiy 7.71 (1H, 1), 7.49 (1H, 1), 7.19 (1H, t), 5.95 (1H, s), 5.07 (1H, 5), 4.35 (2H,
s), 3.74 - 3.69 (1H, m), 3.59 - 3.54 (1H, m), 3.15 (3H, s), 1.20 (3H, d).

The intermediates for this compound were prepared as follows:

i) 2-{[2-Fluoro-3-(trifluoromethyl)benzyl] thio} pyrimidine-4,6-diol
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The subtitle conpound was prepared as a col ourless oil
by the nethod of Exanple 39 step iii) using the
W@ aistiot14¢3 pr oduct of step v) (2.0g), methanesuPdDOBAI0AO03175
(O. 60g), 60% sodi um hydride 10 (0.50g) and
(tri met hyl si | yl') et hoxyneii2y! chI oride (1 11m).
{? 2. 4234 M5 APCI (+ve), . 509 MH_%W
The Swt{t cenorpd ¥ag preppiet gs 8 Yelore seRskin mﬂ}qdwﬁﬁwmler@%ﬁep i)

Qfﬂuo\f B @Hiflurd I Y 4.6-
usmg + r@? hanreosnl(ﬁtwlﬂﬁhg% b?éfgﬁﬂk)( EP?I%%rca topytimidine-4,6-diol
(1. IZ@whdpbtaesmdeydwldn‘(OSﬁt%p Vie)d:@®33g) in (R)-al aninol
iyred at 90C for 2.5h. The reaction
MSA&@@&%@%@@%M uted in Et OAc (50nl) and washed with
water, brine, dried (MJSO4) and concentrated in
vacuo. The residue was purified by colum

ii) 4,6cBichloaodgl(Zftmer¢-£33tiAuaamethyoenzg thrie)pyrimidfdeor d t he

The s%%@e (cgglng)fﬁ%ggrg% ﬁ}%p%%d aﬁ%ﬁ.ﬂ% F%/stfgdbyﬁ_hf Q‘leﬁ%d o%%xample 39 step i1)

using Elie&uﬁdlmwpmdactrmstepxy(aengyl hbipm}usﬁm{ychlonde (10.4ml) and N,N-
¥“-1 - hydr oxynet hyl ) pr opyI ] am no
dimet ?l’rl (2-0mDy Yt hdgesul fon ani de 25 HN, SOHR 1P F

MR SR 57 b AR Pr Gk B e3P U 39080 120

rret hod of Exanple 40 using the subtitle product of

) (0.24g) and trifluoroacetic acid (1.0nl).
) N-34-Chlprogh- 2oy RACHTuvee b eaAp iy il A THBCIL2-

(rimefpg By hrecyinghibbanopaids ) ™% g5 a %)t

The subtifl® c()ﬂnbloulhlh‘)vas ﬁeﬁﬁecﬂ 3k cdlsiriesd off by(Hétnethbd of ERBmp1&H9 step iii)

The internediates for this conpound

using &%ﬁ@bt&?eelﬂf;a’é‘a of step i) |(QJ§\%g) methanesulfonamlde (0.15g), 60% sodium

hydnde)(blzsgyl a{l{dﬁzigfhoxy ﬁw@ﬁwetﬁx‘{l%}’dﬁcfe%%lmi S¢ield: 0.21¢,

'H NMBr& (mda_;b A-72-(yH) HN7 $3 E()ﬂ-}'\(m r7| mt-auhylt)@lfﬂ %dhm{ R :6}(%2 et Ry/l445 (2H,
ane solution o e subti

s), 36%@% 3%?@&%&@@ 99@}5954 (O 3g) in

(2R) - 2- am nobut an- 1-

Example 119
N-(2-[(2,3-Difluoro-4-methylbenzyl)thio]-6-{[(1R)-2-hydroxy-1-methylethy]] amino}-

pyrimidin-4-yl)methanesulfonamide

The title compound was prepared from a solution of the product of Example 43 step iv) (4ml)
and quenching 2,3-difluoro-4-methylbenzyl bromide (1.46g) using the method descibed for
Example 43 to give the title compound as a white solid. Yield: 4mg.

MS APCI(+ve) 419 [M+H]"
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ol (1.5m) was stirred at 90C for 2.5h. The reaction

m xture was diluted in EtOAc (50m ) and washed with
wo2sand4dbri ne, dried (MgSO4) and concent r at edPCTIGB2003/003175

vacuo. The residue was purified by colum

chr omat ogr aphy (50% Et OAc {122s0- hexane) to afford t he

1 subtitle nmpound _as a gum_Yiel d: 0.26g
H NS coupd) 7801 AL Mt Q! 6591 G5, 1 636 (L, 3, .41 2H, <), 3.91 -
t |
3.81 (% %Igﬁ?ef?'ﬁgbé@ Pt 824}182%( h‘%’ ﬁiH 3,3 &K, 5), 2.25 (3H, s), 1.16 3H,
pyrimdin-4-yl}-1, 2 di met hyI 1H-i m dazol e- 4- sul fonam d
e 20 HN~~CH RI NSFNS Ow N -/YH NA
solution of the subtitle conpound of step i) (0. 49)
@Eli@) alaninol (0.11n) in NWP (1.0m) was stirred
for 2h. Upon cooling the reaction m xture was
N-(2- {2 Flw axd- &wndthmbanatl)thlot]%rﬂ[ﬁﬂ)mydmm—l%ﬂu@’thmﬁlﬁrﬂ@-
and i rring maintained for 10m n.
pyrmgépvé&bn}él% 'beﬁ}’&?léﬁmﬂfleevapor at ed under reduced
pressure and the reaction mxture diluted in EtQAc
(50mM ) and washed with H2O (5nl), dried (MJSOX) and
concent r at ed in vacuo to afford a yellow oil. The
purified by reverse phase HPLC (gradi ent
0 5% WD 2004/ 011443 PCT/ GB2003/ 003175 -126 0.02M
tdm hydrpxide / acetonitrile) to yield the title
whi l@esolld Yield: 12ng. MS APCI (+ve)
(DVMBO) 7.70 (1H, bs), 7.03 (4H,
4.69 (2H, bs), 3.90 (1H, bs), 3.54
3.37 (1H, m, 3.28 (3H, s), 3.25 (1H m,
2. 26 (3H s), 1.03 (3H, d). The internediates for this
conmpound were prepared as follows: i)
The tifie ¢cﬁn1ﬁlindrvmszpr{:ﬁa36dmta”wbﬁw RaiEsyik BRPFd JftEXaRbRYA0 Wi the
. N-4-yl [ 2- (trlrrethyIS|I\§)ethoxy]
Subtlﬂﬁemfg‘?go Hen H)d926gmt§ﬂu¢r@mwd (I.0ml). Yield: 0.11g.

MS APCI(+ve) 417 [M+H]"
'H NMR 8(pmso) 7.24 (1H, bs), 7.06 (3H, m), 5.7 (1H, s), 4.70 (1H, bt), 4.33 (2H, 1), 4.00
(1H, bs), 3.82 (3H, 5), 3.40 (1H, m), 3.28 (1H, m), 3.20 (3H, 5), 1.06 (3H, d).

The intermediates for this compound were prepared as follows:

i) 2-Fluoro-3-methoxybenzoic acid

Pentamethylenediethylenetetramine (31.2ml) was added to a solution of 2-fluoroanisole
(15.0g) in THF (450ml). The reaction mixture was cooled to —78°C and n-butyllithium
(59.6ml, 2.5M solution in hexanes) was added dropwise. Stirring was maintained for 2h
before the solution was added in a dropwise fashion to a flask containing solid carbon dioxide
pellets. Upon complete addition (30min) the mixture was allowed to warm to room
temperature before removal of the volatiles in vacuo. The residue was dissolved in 10%
sodium hydroxide solution (300ml) and extracted with Et,0 (3x). The aqueous was acidified
to pH 1 with concentrated hydrochloric acid before extracting with DCM. The organics were
washed with H>O, dried (MgSOQy4) and concentrated in vacuo to afford the subtitle compound
as a yellow solid. Yield: 7.1g.

"HNMR 8 cper) 7-50 (1H, m), 7.12 (2H, m), 3.91 (3H, s).
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30

10 The subtitle conpound was prepared as a col ourless
oil by the nethod of Exanple 39 step iii) using the

wa nivtio114e3 product of Exanple 120 step v) (2. 3gPCT/GB2003/003175
1, 2-di met hyl -1 Hi m dazol e-4- sul fonam de (0.60g), 60%

sodi um hydri de (0.87g) and.123- _
2-(trimethylsilyl)ethoxynmethyl chloride (1.5m).
Yield: 2.2g. M5 APCl (+ve) 646 [ MtH + 15 Exanple 123

15 - 1. 1-di methyl ethyl) anin o] -2-
i) (2-F*{1§o{r ST "%ﬂ%‘ﬁ“‘%"ﬁ ‘é‘ﬂlzgf Yt hi o]
L1th1upyalum1mium—11ydy1ld}3 (&3 S?rnl;i |11ve§61wlmﬂ ﬁwmﬂa&qdae&d&g’wﬁ&% a

Susp e‘ﬁ“?rf %f tBB ﬁﬂ&l&’ﬁd’r&%t ﬁf %%’() éa LakinPte@i(t 80mlbiti ar atwthaﬂmamtamed

td e o]
gentle%gﬂ;g dgﬁfiré gé&g?’g%%ldaﬁ%glfﬁ Re?ctwhewassﬁﬂed 01 B OE Lo i

hydropidg golntior Vwaetad@ddpirtmmae Lt no(éi‘feiihﬁbénce Wﬁ@ Bbs%M'ed The resulting

white ﬁ darp?t% L\?r ' ierf tﬁ %Tiz?t?\mgltgd ng v OQngl)( ilhe opganics were

removéd @fvdcablan@the Rsidde éxjtﬂctelasv)lth ét) 6?(16(931@) Z'Ee ésaﬁl% %&% washed
3.82 (3H, s

with 2{\% spdium, hy@roggie(qg%qﬁog)(lS Q@),ZI@M(KSDM){} Bnne (150ml), dried (MgSOy)

and COF%W?:%%Q oxy%%’ c}]gﬂz EBPtE@?/ﬁ)m%ﬂ’ﬁnﬁ 52 Z\i}{lte soystallingaplid. Yield:

5.5g. met hyl benzyl )thio]pyrimdin-4-yl}-1,2-dinmethyl-IHimd
1 azql e-4-sulfonamde HN~~OH~F O NI S, NS I Ow
HNMR oxersiz) 7.00 (3H, m), 4.77 (2H, d), 3.89 (34, s), 1.77 (14, t).

iii) 1-(Bromomethyl)-2-fluoro-3-methoxybenzene
Triphenylphosphine (11.1g) was added to a solution of the subtitle product of step ii) (5.0g) in
DCM (200ml) followed by the portionwise addition of carbon tetrabromide (14.0g). The
reaction was stirred for 4h before the addition of further triphenylphosphine (2.0g) and carbon
tetrabromide (2.0g) and stirring maintained for 1h. The mixture was concentrated to 30ml
volume and diluted in Et,0 (300ml). The solid precipitate was filtered and washed with Et,O
(3x) and the filtrate concentrated in vacuo. The residue was purified by column
chromatography (10% Et,O / iso-hexane) to afford the subtitle compound as a clear oil.
Yield: 5.2g.

'H NMR & coc) 7.05 (1H, m), 6.93 (2H, m), 4.52 (2H, s), 3.89 (3H, s).

iv) 2—[(2-Fluoro-3-methoxybenzyl)thio]pyrimidine-4,6-diol

The subtitle compound was prepared as a white solid by the method of Example 39 step i)
using 1-(bromomethyl)-2-fluoro-3-methoxybenzene (4.5g), 2-mercaptopyrimidine-4,6-diol
(2.96g) and potassium hydroxide (1.15g). Yield: 5 .0g.

"H NMR 8 pmsoy 7.10 (3H, m), 5.21 (1H, bs), 4.38 (2H, s), 3.83 (3H, s).

V) 4,6—Dichloro-2-[(2-ﬂuoro-3-methoxybenzyl)thio] pyrimidine
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The title conpound was prepared as a white solid by

the nmet hod of Exanple 122 using the subtitle product
wo@booEnapd e 122 step i) (0.409), and (R)-2-an rObGBaweI003175

(0.29nl) then 2M hydrochloric acid (1.0m). Yield:

46ngy. 10 MS APCI (+ve) 511 [ig4H + 1H NVR 6 (DVBO) 7.72

bs), 7,03 (1H, bs), 7.00 (3H, bs), 5.92 (1H, bs),
The S‘S‘?]‘E% Tsfﬁouﬁé jvas I(arezeredé)g ﬂ,whét)e,sot(r,d By tl(efrzwth@f’soﬁ@;)mpmgzﬂtep i)
: P} 57 ,
u'smg g@ébélb(ﬁiff_lpﬁbd%@t dr %{Elg i{)?( (élé gf,%)hg%gl’o@é%&ggﬂ%éa 6mr@ and N,N-
dimethylanilin@ehoml)t Mielil: 614, [ (1R) - 2- hydr oxy- | - net hyl et hyl ]
i imidin-4-yl)-1,1, 1-

IHN@$<B{Q% ghg]t(ﬂg?@sﬁ& )é}%rﬁlﬁé-ﬁMQHc}),MB AR YN JI NS H

20 Triflic anhydride (0.38m) was added dropwi se to a

. solution of the subtitle product of Exanple 3 step
vi) N-{6-Chl0x042s] (2efichrbiS- nhiei ooy b expllyeli o}y vhiden -4yl L )20 N DCM

Afte 5m n saturated sodi um bi car bonat e

(trime?ﬁrmjl;gl?%g;ﬂﬂ’r&gﬂ’][}dﬂﬁhﬁﬂ%g“éﬁogami% recovered through
The s@ﬁi‘ﬂ%@@hﬂp@ﬁnd%vﬁ@pr%% 3@% qu%)rlesyaﬁ b3 EONERA U8 B aple 30 step iii)

conbi ned, washed w 't , brine,

using the FREEkpeie0 31 6p v) (20)( MgB@idsutombhnide @Eﬁl‘@g&%ﬁ?ﬂ Sbfgum hydride
an

ced si-due was .dissol.ved jn THE,
(0508 B 2:(yTrG MG RO RRGHIEEL Hiwdy Tiid sl Th i
MS AFER)-vE)F09 MuHIE before acidifying to pH1 wth 1M
hydrochl oric acid. EtQAc (10m ) was added before the
organi cs were washed with brine, dried (MgJS™) and

atodin va ne ol Lol b
Vi N O B R ot o By B syt 6 ar Y or
(trimeghysityeith @ty methyl}neth snednifedathidem di oxane (20ml) to

ield.tit]e conpound as a foam Yield: 0.37g9. M
A solu %p? Q\?éy{)tatéezpr%qqustmmm3s) iRBejanive] Gostal)yassirred at 90°C
for 2.58; 4he kdedtiof hnix hrcA? th Bt O {508 1 Ote. bri
' X es)’ 104. Alfx8 re 4&}5&(1;1 %cﬁL Et A% A{S%ﬁaﬁﬁv&%@é@l\gﬁh }zyff’er,%nne,
dried (Y1eh0.) a®] adicemtdtedy, vatud ITHBMdsidds wad Purified by column
chromatography (50% EtOAc / iso-hexane) to afford the subtitle compound as a gum. Yield:
0.24g.

MS APCI(+ve) 547 [M+H]"

Example 121
N-(2-[(2-Fluoro-3-methoxybenzyl)thio]-6-{[(1R)-1-(hydroxymethyl)propyl] amino}-

pyrimidin-4-yl)methanesulfonamide

e

HN/:\/OH

QP

]
/S\H N//ks/\©/OMe
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Exanpl e 126 N-(2-(Benzylthio)-5-chl oro-6-{
[ (1R) - 2- hydroxy-1| - et hyl et hyl] am no} pyri m di n- 4-
wQ@ kdommifaanesul fonam de HN, ~ OH CO 1~SCN H 1pCT/G82003/003175
title conpound of Exanple 3 (0.4g) was dissolved in
DCM (20nl) and treated w tljp8 chl orosucci ni m de
0.14g) for 2h. The volatiles were renoved in vacuo

The tlglﬁ eoma@unde\ga&jmreparﬁms % white fopny @v@pg@eﬂmacsf&mmp@ 40 usmg the

s KRR e 08 PR ARTIEL T Y 08 L
MS APCI{te) A3 eIMHEHT. 25g I\/IS APCI( ve) 402 [MI—I] 1H NI\/R
35 - 7.20 (3H,

O 10.
' NS gy (UL P), 205S3T2 R, 450 (11 b 4 (13D b, S0P, 0, 385

(1H, bg %%(3@%@3@9’1&2%@ ?22%0@ § yﬁhi (?S;thrS} 1.36 (18, $)2b'%3 (31, 1),

[(1R) 2- hydr oxy- | - net hyI et hyl ]
am no m di n-4-yl - chl orobenzenesul f onam de V\D
The i CESOb YFTUT IS e 9 BIoWEN- - O pp

DN-rg2-Hfboss mehtyeblads QRSN T ﬁ?ﬁ@’ﬂff’%"%‘?"?%f"fﬂﬁgm‘“"}'
pyrinndmdm—zw{[E@mﬁﬁy@lﬁmmwme(m}rzxgethamsnuomng?t (2m)
A sonfitdhhe ol PPl el il 10 GO 4 (A amimobutan-1-

1 (1.5061yRME dtidadaroor€ dstcesh, i
o i ed I THE (oD and ﬁiﬁ{%ﬁ%%%sﬁﬁﬁ HETOAG (SomD)

and W&-‘thed WleO ¢ brisyilried (MeSQgland concwatated parcab e Tharsidue was

pu S BRI TSR DR B SR R

comp@ﬁ@@@la%uhayefeld/\@szeg/ashed with H20 and brine. The
organics were dried (MgSO4) and concentrated to yield

MS Agcg((ﬂ"ﬂﬁ6 HiMEHbat eri al was 10 purified by colum
chromat ography (20% EtOQAc / DCM to yield the title
conmpound as an orange solid. Yield: 19ny.

Example 122
N-{6-{[(1R)-2-Hydroxy-1-methylethyl]amino}-2-[(3-methoxy-2-methylbenzyl)thio]-
pyrimidin-4-yl}-1,2-dimethyl-1 H-imidazole-4-sulfonamide

HN/’\/OH

\\ //

A solution of the subtitle compound of step i) (0.4g) and (R)-alaninol (0.1 Iml) in NMP
(1.0ml) was stirred at 90°C for 2h. Upon cooling the reaction mixture was diluted with
acetonitrile (4ml) and 2M hydrochloric acid (1ml) and stirring maintained for 10min. The
solvent was partially evaporated under reduced pressure and the reaction mixture diluted in
EtOAc (50ml) and washed with H,O (5ml), dried (MgSO4) and concentrated in vacuo to
afford a yellow oil. The residue was purified by reverse phase HPLC (gradient 90% to 5%
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M5 APCl (+ve) 464 [MtH + 1H NVR S (DVMSO) 10.88 (1H, s),
8.07 (1H, d), 7.66 (2H, m, 7.56 (1H m, 7.27 (5H,
worpgo4614%3 (1H, bd), 6.09 (1H, s), 5.91 (1H, sPCT/GB2eH3/003175
(2H, q), 3.85 (1H, bt), 3.30 (2H, M, 1.02 (3H, d).
15 Exanple 128 N (2-[(3, 4- Dizﬁl uor obenzyl )t hi o] - 6-{
(1R) - 2- hyd oxyl net h t amno}pyrlmdln 4-
0. 02“&/5’311?@' bidspige 4 pgcion h@ @4 itle TOMROWIShaF awhitssalid.
YieldF2oig! / 20 F The title conpound was prepared by the

nmet hod of Exangl e 27 using the subtitle product of
MS AQCé(OLVﬁ) 497 [MBL) and net hanesul fonyl chl ori de

APC] 405 VO
"H NN et 78 (B DR At G 555 (1 Has) 14 ONL sy MBCALEL bs), 3.54
(3H, SZ’;?W )"3 28(3}%%)@5%(@ fﬁfzé%)(ﬁﬂlkk)ggb? gjﬂ (1'3:' -
(3H’ sj 1 05 (3H, d) The intermediates for the above
d we d follows; 5 i
Th‘“ %&?ﬂ“zﬁ”{t@% CP?IT@’% WF%H@%F‘? ?9?9708??@/” ni di n-4-ol The
i) Nsmbchm@-zqmmym&a@mﬁéﬁz%@btmgﬁ&ﬂhﬂ% UY1i-AS-dimethyl-N-{[2-

rocedure anpl e step i)
(trlm%h&lmlﬂ)fibOW@ﬁM}-EHﬂmldm@ﬁ*}snlfnn ainrde nonohydr at e

e iy B0k LU ORI BT 7 BBy st
using G)ﬁaﬁkytltle];iﬂocﬂﬂdRoBEk@h@@)u@' sfeﬁ v§ I8 g)ml 2- dZm%ﬁl)y( ZiH»mmiazole-m

ston§ogip GRGy BFYsodse e B e e ot

chlorid 5§Mt Vi ound was prepared fromthe product of
% 3.350) according to the procedure of Exanple

ep
MSAliCE(tFw)G%)[M%I] fford the subtitle product as a green
foam which was used directly in the subsequent step.

15 Ms: APCl (+ve) 368 [ MrH| +

Example 123
N-{6-[(2-Hydroxy-1,1-dimethylethyl)amino]-2- [(3-methoxy-2-
methylbenzyl)thio]pyrimidin-4-y1}-1,2-dimethyl-1H-imidazole-4-sulfonamide

j\ ﬁ

The title compound was prepared as a white solid by the method of Example 122 using the
subtitle product of Example 122 step i) (0.40g) and 2-amino-2-methylpropan-1-o1 (0.20ml)
then 2M hydrochloric acid (1.0ml). Yield: 13mg.
MS APCI(+ve) 511 [M+H]*

1

H NMR 8 (pmsoy 7.28 (1H, bs), 7.04 (3H, m), 5.23 (1H, bs), 5.72 (1H, s), 4.23 (2H, s), 3.82
(3H, ), 3.52 (3H, 5), 3.35 (2H, bs), 2.25 (3H, s), 1.18 (6H, s).
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N((1R) -2-{[tent-Butyl (di nmethyl)silyl]oxy}-1-nethyleth
W@ Qo421 1448, 4- di f| uor obenzyl ) - thi o] PCT/GB2003/003175
pyrimdine-4,6-diamn e N, N D isopropyl et hyl am ne
(4.9mM) was added to a sol ufyon of (R)-al aninol
(5.0rM) and the 20 subtitle product of step ii) and
Example 1244 at 120C for 7 days before partitioning between

{6 th H2Q,
N-{6 E&%Pe?@yl egjmﬁg@%&gﬂg&con éﬁ{(?'gﬁ%gglf 1~ vacuo to
methptbemayd) thiofpaimidinahy3i , 208 ¢ty ) fA7ahidazoteod-silfonamide
chromat ography (8:1 EtOQAc / iso- hexane). The residue
was treated with im dazole (0.29g) and a solution of
tert butyl dl}et hyl silyl chloride (0.63g) in DW
(1.5nml) and:istirring nmaintained for 18h. The 25
reacti onglrll'\rll%t\/tQHwas partitioned between Et OAc and H20
and t he gam cs recovered, dried (MgSO) and
in vaguo. The residue was purified by
é\g‘g clh ro tography 6:4 Et20 / iso-hexane) to
e und as an orange gum Yi el d:
\%& gH VS: APCI( 441 [ M+H) + 30 Exanpl e 129
(2- (Benzyl t hi 0) - 6] [(1R)-2-hydroxy-| - met hyl et hyl ]
amno}pyrlmd|n4yl) 1,2,3,4-
t et r ahydr oi soqui nol i ne- 7-sul f onani de WD 2004/ 011443
PCT/ GB2003/ 003175 -131- HN2- OH O\ 10 I HN SAN N'S \
The tithe Torapdrin] \msqnagmemab avahit@saiddyatle htHddefabhple T2 using the

7 U the subtitle product of Exa 3
subt1t]§tpé€£1|c} ?IJI%)@nga step 1) (8 40g), and (R)-2-aminobutanol (Onip9ml) then 2M
hydro&léﬁéhcﬁdi olggcqmgjd) 4gm§93 4-t etrahydroi soqui noline-7-s

f onyl chl'oride (0 Yield: 84ng. M APCI (+ve)
MSAR@G( M&%]l{Mﬂi]\le 6 DI\/ISO’ D20) 7.59 (1H, d) 7.55 (1H

' NN vy 758 e 75%£§’II-£ S5 70aL 0, S B8 b 4.6 (1, b, 4.26

(2H, s§% 3)92 (zﬁ!ﬁ tzstZJ) (’S)B?n%fﬁ:g()) 336 P]H()rﬁ) 3% (H,s), £87 BE®),8 35 (11,
m), 0§’(@i}1)2 hydr oxy- | - met hyl et hyl ] ami no}pyri ni di n- 4-
yl)am no] sul fonyl }-2-furoic acid HN~~CH

coI

| 560

Example 125
N-(2-(Benzylthio)-6-{[(1R)-2-hydroxy-1-methylethyl]amino} pyrimidin-4-yl)-1,1,1-

trifluoromethanesulfonamide

HN/:\/OH

\\ /1
Fs H )\ /\©

Triflic anhydride (0.38ml) was added dropwise to a solution of the subtitle product of
Example 3 step ii) (0.4g) and N, N-diisopropylethylamine (1.7ml) in DCM at —10°C. After
15min saturated sodium bicarbonate (10ml) was added and the organics recovered through

extraction with DCM (2x10ml). The organics were combined, washed with H,0, brine, dried
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Ol NOO-i, \ SHNS HO 15 Hydrogen chloride (2nmt,
AM i n di oxan) was added to the subtitle product of
wee@p/01i4¥3 (30ng) and stirred for 2h. The vol ar¢T/682003/003175
were renoved in vacuo and the residue purified by
reverse phase HPLC (gradi ei?8-95%to 50% 0. 02M
title

e PTR s L it ol hyaeves dsnopl o6 R Omb) an trsted

with téi?@u@y‘lé&ﬁhoﬁﬁ@n h%‘ﬁﬂe ;Hﬂ'[' i&fgf%] Q‘ 5n¥18§1 Qetél%dg ?%g topH 1

0 (3 ,
with gy[ hydroghlon(: zﬁd @tOAAt (d;)QmD s a&d;e)d, bé.for.BQhe( driganity wek. ved3hed with

e A8 Bt A 7 BT S
chronrﬁ%l'g‘r Qo%/ ﬁ@tﬁéﬂcﬂ / DCJM? td fodl@h@ﬂn which was freeze dried from dioxane
2-(benzyl t hi 0) ((1R) - 2-¢{

(20m19 tt%ﬂ?ldﬁu’ceﬁoquuﬁ@ AS/# foain. yYieldy dy3r7g1 -
Y 0] pyri mdin-4-yl}
MSA‘?@IQM% #@X@ﬁ 2-furoate Methyl
HNMR(&cbﬂA&ﬁ a330f(eRy k), 824f (WHaY, 6420(2514@% N a@d?@'ﬁt&)td@) (1H, s),
olution of the subtitle product o anpl e

4.48 441 @B 5 428 - ﬂ;lﬁu(éHn@)(iﬁﬁ?-&ﬁ%H m), 109 (3H, d)

N, N- di met hyl am nopyri di ne (0.15g). The 5 reaction

m xture was stirred for 18h. A further aliquot of the
Exanpld 126n chl oride (0.279) was added and stirring

I nt for a further 18h. The sol vent was
N--{figy ﬁag)égcgmtqwaq@sz pydroxiyk- mefigdetbylemingpyrimidia-4-
yl)meﬂﬂi’n@ﬁﬁhﬁﬁhﬁﬁ@y (25% Et CAc / iso-hexane) to yield the
subtitle compound as a yellow glass. Yield: 0.24g. 1H

NVR b (DMSO) 7.38 (7H, m), 7.09 (1H, bs), 5.95 (1H,
s), 4.42 (2H, s), 4.26 (1H, bs), 3.87 10 (3H, s),
3.54 (2H, bm, 1.12 (3H, d), 0.85 (9H ), 0.01 (6H,

m NI N _ .
(iipLZ (Benzylthio)-6-[((1R) -2-{[tent-butyl (di nethyl)s

w\th | ) ad no] pyri m di n-4-yl }am no) sul fonyl]-2-fur
icMci @ Li m hydr oxi de (33ng) was added to a
sol ution of subtitle product of step i) (0.23g) in
15 THE / H20 (1ml / Im) and stirring maintained for
| h. The THE was renoved in vacuo and the residue
neutralised with AcOH before extracting with Et OAc.
The tittp goropeyandi @fsExqample t3r(@r4g) ViERS hlmslolwsdl ln BEXY (208 chn(iNESEd)with N-

chloro@ﬁb%nﬁrﬁﬂfée(bt. fé%t) %gr WH. VERY Volat1 eg v{le%glrgllljigvg\cria ?n Q)géz}of Ieu? thtc)ayremdue
purified by reverse phase HPLC ((gradient 95% to 20% 0.02M ammonium hydroxide /
acetonitrile) to yield the title compound as a white solid. Yield: 0.25g.

MS APCI(-ve) 402 [M-H]

'H NMR Somsoy 10.33 (1H, s), 7.41 (2H, d), 7.35 - 7.20 (3H, m), 6.76 (1H, d), 4.79 (1H, t),
4.39 - 4.29 (2H, m), 4.28 - 4.16 (1H, m), 3.50 - 3.31 (2H, m), 1.12 (3H, d).

Example 127
N-(2-(Benzylthio)-6-{[(1R)-2-hydroxy-1-methylethylJamino} pyrimidin-4-yI)-2-

chlorobenzenesulfonamide



reverse phase HPLC (gradient 95%to 20% 0. 02M anmmoni um
hydr oxi de / acetonitrile) to yield the title conpound
w@gooaniwid -white solid. Yield: 0.14g. 20 1H NMRCBGB2003/003175
(DVMBO) 7.13 (6H, m, 6.84 (2H, d), 5.72 (1H, s), 4.26
(2H, s), 3.93 (1H, bs), 3.589. (1H, m, 3.34 (1H m,
1.07 (3H, d), 0.84 (9H, s), 0.00 (6H, s). Exanple 131
N-(2- (BenzZyl thio)-6-{ [(1R)-2-hydroxy-I|-methylethyl]
am no} pyg4m.aPht 4-yl)-5- 25
(pi perazj n-1-yl carbonyl ) furan-2-sul fonam de HN,,,-, OH
CIHIB I =N OSANNIS Ilz~- NHI CD NHW
20894/ Q 1Aél§ PCT/ GB2003/ 003175 -133 Hydrogen chl ori de
MmN~ AMT nsdi oy was added to the subtitle product
f s'f'epl) (0. 1%g and stirred for 2h. The volatiles
were renoved in vacuo and the residue purified by
reverse phase HPLC (gradient 95%to 50% 0. 02M
amoni um hydroxi de / acetonitrile) to yield the 5
2-Chloﬂophmydmaqhammdlfaw1 ahlohidé €. B1) inchs added td:a BEABN Ihe subtitle

produé_PogI A{:‘x%,]e tep %19%;] +g_) %Fp%&ﬁl%@%@ q_ﬁ) ]\gupm?cghﬂég(@gglndme
5 (24mg??L E Ilé ﬁ)@a’l:u%l.g %gkt(uiiQH\:va%ﬁ?fe% (f%ﬂii 8214‘:_12h bS a?l:f?efgwg% (%ﬁ_?%&é%gé reduced
pressut@anihiéde iresidyrend bistet iasTHlbﬁmlhami teaatquowithl 2Weh girpetdqis 244 (Sml) for

Smin. Zﬁr (s{o;veeggzﬁ ﬁ?ra[ e td @Lé[t%e( @pg)dug p%rtltloned between DCM and treated with

sawrafeﬂ%ﬁﬂluﬁ%miiu{)ghﬁ@tdmll hsitay! Th@&ﬁg}anﬂs 155%? Wég washed with H,0 and
et hyl ) am no] - pyri m di n-4-yl} am no) sul fonyl ]
brine. plergglpfewpre g(ﬁb(gg}SQg)gand concentrated to yleld a solid. This material was

10 Puﬂﬁ@}; ¢l oxyb ogrge{t@%%‘%&g'l (20‘%0%@%3( y/lﬁ(glg[) T the title compound as an

orangmcﬂlylclmhlelxwm%r bodlbl m Iole (SOgg) vvelfre addeld to a
Ex 15 130
MS A@&L(Ut If‘?“(@”%ﬁﬁ) Slunt IDtCMe(ng) ucf’%f?er I fwm?h: reaction
f I I
"HNMR Sl E1 088 PAS SAEFAHRL 708 QB i a0 (ERAYAEH, ). 645

(1H, bd)grﬁdﬁ?rmmts)gd.er(lH, 5), 4.24 (2H, q), 3.85 (1H, bt), 3.30 (2H, m), 1.02 (34, d).

15

Example 128
N—(2-[(3,4-Diﬂuorobenzyl)thio]-6-{[(1R)-2-hydr0xy-1—methylethyl]amino}pyrimidin-4-

yl)methanesulfonamide

HN/:\/OH

\\ //

3 L
) “@[F

The title compound was prepared by the method of Example 27 using the subtitle product of
step iii) (0.3g) and methanesulfonyl chloride (0.16ml). Yield: 77mg.
MS APCI(+ve) 405 [M+H]*

20
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30

vacuo. The residue was purified by colum
chromat ography (40% Et OAc / iso-hexane) to vyield the
W@ aipiio114¢3 conpound as a white solid. Yield: O0.RFOGBRMB3/003175
APCI (+ve) 747 [N%kﬂ+ 20 Exanple 132 5-{
[ (2- (Benzyl t hi 0)-6-{ [(1R) -130hydr oxy- | - met hyl et hyl ]
am no} pyrimdin

"H NG, 3 omgrd L N N}a.mae?ﬁw&,mn ST L P TOHIERDY). 4.9 A 5 395
\ 5 d aC|d (1 Or) was added to
(IH’H&?)’SIO’ jl}tldn ?%MQ Sr)’gfb% oduct of step i) (0.209)
in THE (I1OM) and stirred for 3h. The vol atiI/esl\A/\jge
d yacuo and the _residue was WD 2004/ 01
The inggrees Igr B ?Be compound yereRiERFedRs IO The

i) 6-ARfiRENL g3, 4UER RoR V tmo ;ﬁsﬁ%idlﬁq Gyied (MySO4) and

concentrate e residue was purified by
The suléiﬂercsmpphads wa%ﬁhr(e@ a&‘;mblrding t DRt aceBood Bdile 1 step i) treating
4-amilg(2:ﬁ%g| Ygé %%?%gcg)gll’l%cﬁ}el% &%&Jg et)e é8 ﬁ% | 1etl|3 % ﬁtsgleﬂutolrgbl ele12y1
brom1&w5’§2 66% @9 affSf th%ﬁ‘ﬂtltle %Blng%dsas(ﬁm sofid3 iR, 3?%

m, s), 5.93 (1H vbs), (1H,

"H NMB)3, oMsop 3. 54((2H mhs7)32 @B] ) 468 (Abs), 42961AH, B, 412D (2H, 5).

3.09 (3H, bs), 2.95 (3H, bs), 1.07 (3H, d). The

internmedi ates for this conpound were prepared as

D e By Py R BN A, (e

The subtx{T,h(e]cgmpulld was prgba@ed fibindhe pnqducmefrswapdlbi (3;3 %) lyib(%ordlng to the
m de sol.utio
procedifL B2 BAmp 1 sdor R e il pHORL e arept ey yichivgps used

d1rect1§GP{qmme@¢@emcbt¢pst hyl am ne (4. 2ml) was stirred for
8h. The volati|es were renoved in vacuo and the

MS: MQ(‘W?%%%M&@HM with Et OAc. The organi cs were washed
with brine, dried (MgSO4) and 15 concentrated in
vacuo. The residue purified by colum chromat ography

iii) N-(@B)2ELAcBittyl@dmethyl)silyl] oxy}-1-methylethyl)-2-[(3,4-difluorobenzyl)-

thio]pyrimidine-4,6-diamine

N,N-Diisopropylethylamine (4.9ml) was added to a solution of (R)-alaninol (5.0ml) and the
subtitle product of step ii) and stirred at 120°C for 7 days before partitioning between H,O
and DCM. The organics were washed with H,O, brine, dried (MgSO,) and concentrated in
vacuo to afford a residue which was purified by column chromatography (8:1 EtOAc / iso-
hexane). The residue was treated with imidazole (0.29g) and a solution of zerz-
butyldimethylsilyl chloride (0.63g) in DMF (1.5ml) and stirring maintained for 18h. The
reaction mixture was partitioned between EtOAc and H,O and the organics recovered, dried
(MgSOy) and concentrated in vacuo. The residue was purified by column chromatography
(6:4 Et,0 / iso-hexane) to afford the subtitle compound as an orange gum. Yield: 0.61g.
MS: APCI(+ve) 441 [M+H]*

Example 129
N-(2-(Benzylthio)-6-{[(1LR)-2-hydroxy-1-methylethyl]amino} pyrimidin-4-yl)-1,2,3,4-

tetrahydroisoquinoline-7-sulfonamide
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20

hexane) to yield the subtitle conpound as a yell ow
gum Yield: 0.14g. M5 APCI (+ve) 606 [ MtH + Exanple

WA 3B4/A01443 PCT/GB2003/003175
N-(2-[(3-Chl oro-2-fluorobenzyl)thin]-6-{[(1R)-2-hydrox
y-1 nmethyl et hyl] -131-

am no} pyrimdin-4-yl)-cis-3,5-di net hyl pi perazi ne-1I -sul
fonamide HN 1< 1IO0N-SII NNS "(I HNC H25 The
title conpogmpm@so' Ibrepared as a white solid by the
met hod of Exgnhple 39 using the subtitle product of
step Iélf) o(0 ), and (R)-alaninol (Im). Yield: 6nyg.
M5 AP \\%/w 9 [ MrH + WD 2004/ 011443

HN™ PgT/ GB 178 > IHNWR 6 (DVMBO) 7.59 (1H, t),
7 (1HHp), 7.15 ( s), 5.80 (114, s), 4.67 (1H,
t), 4.35 (2H, s), 3. (1H, bs), 3.57 (2H, s), 3.38
(4H, in), 2.24 (2H t), 1.04 (3H d), 0.94 (6H d).
The internmediates for this conmpound were prepared as

The tiflekbmpsund wad I)repared by the method of Example 127 using the subtitle product of
s- 3, 5-di net hyl erazi ne-| -sul fonam de A sol ution of

d
Examﬁies:" SieRS“h O B4 ¢ i a5qasetyDsl. D yt-tehahysineisequingdine-7-sulfonyl

chlorifld % e1d, §gld Oxane (100nm ) was stirred for 72h at
11g)C he ?/o latiTes were renoved in vacuo and the

MS AP@Q(H&&H&J[M@HHed in EtOAc. The filtrate was
ted _t || lid f thi
oD G IR e sl b s

e, RSk TR aRh 353 TR 1 o

product was el ut ed vvlth 5% amoni um hydr oxi de
| yti on / nmethanol (200ml). The sol vent was renoved
' reduced pressure to yield the subtitle conpound

5-{[(2f(se§uzylﬁhgpm{§@k) Snydretydi-ethPReh MEnARS pytitRlint 94

yDammof gilfomybr-faroiq &id hl or o- 2- f | uor obenzyl ) t hi o] - pyri ni di
n-4-yl)-cis-3,5-di nethyl - piperazine-1-sul fonam de 60
% Sodi um hydride (0.199) was added to a stirred
solution of the subtitle product of step i)

HN/:\/OH

0 S< =
How NN S/\©

Hydrogen chloride (2ml, 4M in dioxan) was added to the subtitle product of step ii) (30mg)

Examp

and stirred for 2h. The volatiles were removed in vacuo and the residue purified by reverse
phase HPLC (gradient 95% to 50% 0.02M ammonium hydroxide / acetonitrile) to yield the
title compound as a white solid. Yield: 20mg.

MS APCI(+ve) 436 [M+H]"

"HNMR 8 pumso) 7.40 (2H, d), 7.30 (3H, m), 6.97 (1H, d), 6.91 (1H, d), 5.85 (1H, s), 4.34
(2H, g), 4.02 (11, bs), 3.39 (1H, m), 3.30 (1H, m), 1.07 (3H, d).

The intermediates for this compound were prepared as follows:
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(0.45g) in DV (4.2m ) at OC. The cooling bath was
renmoved for 15m n before recooling to OC and addition
wo@Rooa/osahaiti on of the subtitle product of ExanpdEGB1003/003175
step iii) (0.76g) in DMF 20 (2m). After stirring at
roomtenperature for 3h thg3pi xture was acidified with

ydrochloric acid to pH 4 and the volatiles were

i) Meﬂ%édé@ (bnzyAehie)-6-fER) 24 [eribuid(dimethydisiyibexyi ri-

e B U RO s IRRI B ) "Dt or -t e

Meth)dlﬁb@hlolrﬁuiﬂomyﬂ}@tﬁlm (Qlieig}adfasr\addedl@%etsbhmbh pF tirei sobtitle product

of B b ot L el e S AN el R gieA8: 159 The

&t 2ixthR wasakieh big
reacti i dt: OVV 3seslst;’l e&ﬁﬁ' I%H A ﬁ_d\fgﬁ)eP%g@%ﬁgf;t}lgg%?o[%&ﬁleﬂﬁ§§J Zﬁgwas

addedjapd surr(rghrp@gtamﬂ chbltﬁ ubtto bl erspiMent Wasdvaperated and the residue
R) -2 . . .
puitig Y T Pl easnlr et 4jpo barmeHoniinhh hespPide pompound

as a yslldvi ghaeTi YRld\@23p04/ 011443 PCT/ GB2003/ 003175 136
L HNSOHO_10 N-S, NJ NISCO N-,~N "
H NMBI Qupivem 7048 (7He mduBOPL(ILE, bs)o8I6H(1B; s)sﬂé@ (QH) sk ﬂ 223H, bs), 3.87

I ) eat 8QC for 72h. The

(3H, 5 (rehaé:ﬁ%gb%{} {13% é}%ar% Qﬁg}?}g’ ﬁ?tff@]deq&% t hanol and
purlfl ed by reverse phase 5 HPLC (gradient 95%to 60%
M anmmoni um droxide / acetonitrile) to yield the

if) 5- [({ﬂt(B@nZ)d 241 uu@aucgmﬂsvl)swmm 190nrg VS

oG by LS B e 1

thhluhn)ydrém;dé (336"@)1W3Ts )addéﬂ 9%k ioldﬁ,on\dfﬁia suBtlﬁf@%l(gai(Ilgc dﬂs‘;e 3) ®23g) in
bs
THF /1%2 L/ r%pé} ?’Pé]oﬁ lgﬂ%%m&talm @r ébngb@JTEHFmsgel@pwhwe@cuo and

the re@dud ﬁgultl‘aﬁ&d with AﬁOFtlﬂ’%rQ '6955@15% gﬁgﬁ;@ﬂg Gﬂﬁl frg%]uéewere then

sol ution of N et pi per azi ne and ‘su
washef waittO) O dried (Mgfbl(h)(at[(bcc(ntélﬁrdtéd ineacucs t Therred dfiowas Ririfidd by

revers% I}?Bz%ﬁ é—il?lg(a lgqr%ﬁtgllltl 9%% 5 iO%A) 'E)%ERX gr(rjmlogiu\r/na ﬁ}lfjcgogigg/ gcgetc?nfitrile) to
yield the title compound as an off-white solid. Yield: 0.14g.

'H NMR & pmsoy 7.13 (6H, m), 6.84 (2H, d), 5.72 (1H, s), 4.26 (2H, s), 3.93 (1H, bs), 3.58
(1H, m), 3.34 (1H, m), 1.07 (3H, d), 0.84 (9H, s), 0.00 (6H, s).

Example 131
N-(2-(Benzylthio)-6-{[(1R)-2-hydroxy-1-methylethyl]amino} pyrimidin-4-yl)-5-

(piperazin-1-ylcarbonyl)furan-2-sulfonamide

HN/:\/OH

S )\
B L aaa



15 di ssolved in nethanol and applied to an SCX

cartridge (70g). The cartridge was washed with 50%
waoweous4iret hanol (200mLl) before the subtitle PeDAEBLE03/003175

was eluted with 10%triethylamne / nethanol (100n)

The sol vent was renoved unggs- reduced pressure to

yield the subtitle conpound as a pal e beige solid.

Yield: 3.09. M5 APCI (-ve) 192 [MH - 20 ii)

Hydrdﬁfeﬁ @h@h%ﬂ%yaMﬁ cﬁ&laﬂz Gba% acideH‘i’ AR&NAN S ﬁﬂ%hﬂég %%f;e{i'}i)g{oﬂ 2¢)

| pI perazi - sul onam de
and sttro&rdrfouﬁhd "ﬂhaequiatelpawenb rasoaed anacgeargitie bysiduepuniiied bd reverse

phaseﬁP&? %rr?c%%ntég% tsot Z Ié%M %ﬁ%ﬂﬁ%@}l}h}g@?%)gt {@_} @eto&%‘tgl?q)%% y1%1d the
5 tltlec&ﬁp&ﬂﬂda%agﬁnfys%ﬂﬂmh i le 31 step iii) (5.09).
39. M5 APCI(+ve) 480 [ M+H + WD 2004/ 011443

MSAPCTG*@Q-@G:{M&B 75 -137- Exanple 135
'HNMR ks 7%‘@;’@%%?%“69%' Ak ey QPR Y
(2H, tpsesrsm ?sgayko ktgi,'(l%.}?&ﬁ% ﬁiﬁgﬁ)hm (A7, '3'@44? Rk)f PO3NRH, d).
sol ution of the subtitle product of step i) (0.26g) in
. 2- t h heated at 90C f
10 The 1r§ rgh ﬁea%?ﬁqg‘ﬁ Cég%r o $ epfaﬁéd :\?A@E?Wgﬁ re}l x? ur e vvasor
i) tert-llhﬂyll ﬂ[gl{m(lﬁsiLzynhmEm&qmd{ [Wnﬂsll(mlﬁéthlj%lylﬂﬁyﬁﬁ-meth I-

(Na and concentrated i n vacuo. The’fesidug was
ethyl)amlm]dwrﬁmldﬂnﬁyl}mm&seﬂﬁoayunipara(zmy-caﬂmgiate red f or

latile a
et BEY R L S BN 4l P B iren@i by BFRE e
dicyclohdxytdasdodéimid o) edrdydded 6ve Ecﬂ@tldﬁt&l&ﬁe EiBte (@6 et &Mxample
95% {90 50%5 02M anmoni um hydroxi de /_acetonitrile) to
15 130 stgp i) (- Med i DOM ABhp AdisH L adicgeasspn ws filfessdandaganged well with

DCM AEQ: é%ﬁi{ﬁ}leégﬁra%w '{ inﬁéhéh)mlﬁgﬁérge, ?%@ﬁ?@%%gjc%ﬁ?ﬁrated in

vacuos jl‘he Besitlie (sl purified by column chromatography (40% EtOAc / iso-hexane) to
yield the subtitle compound as a white solid. Yield: 0.17g.

MS APCI(+ve) 747 [M+H]"
20

Example 132

5-{[(2-(Benzylthio)-6-{[(1R)-2-hydroxy-1-methylethyl]amino}pyrimidin-4-

yDamino]sulfonyl}-V,N-dimethyl-2-furamide

HN /'\/OH
00 (N
0 N7 |
VAR

25 \

2M Hydrochloric acid (10ml) was added to a solution of the subtitle product of step i) (0.20g)

in THF (10ml) and stirred for 3h. The volatiles were removed in vacuo and the residue was



m, 2.73 (2H, bs), 2.30 (2H, t), 1.21 (6H s), 0.97

(6H, d). The internediates for this conmpound were
wee@pared as follows: i) PCT/GB2003/003175

N-{6- Chl oro-2-[(3-chl oro-2-fl uorobenzyl)thio] pyrimdin

-4-yl)-cis-3,5-di nmethyl - N-{133- 20

S e A D T e
in vadub eTH@Pé@Rﬂe stas %ﬁﬁ@(‘l 6 &/el%te%ﬁsiée (I?LC '{éjaﬁ'l%nf 65, % &'?(?%to' M

product of subt
ammaoniusg hydrowide Enemmlmls)lto yitle theititle)cofrpoBhd) s a Ghite solitl. utiield:
31m hydri de (0.99g) and 2-(trinmethylsilyl)ethoxynethyl
Echloride (2.38nl). Yield: 3.4g. 25 MS APCl (+ve) 610
5 MS APWrtley 490 ﬁpﬁ?/ 011443 PCT/ GB2003/ 003175 -138- Exanple
1 136 N-{6 R) - 2- Hydr oxy- | - net hyl et hyl ]
H NMRidnomsop?. 69{(@& 4)( 128 3ymp 7088 RHhbe)) pYBi(MHVbs),44. 78/ (1H, bs), 4.35

A R LT Y TR T TN

stirred solution of the subtitle product of step ii)
(0.29g9) and N, N-diisopropyl et hyl am ne (0.36ml) in DCM
The lr{t@‘meﬁlat%ff%ﬂllssqqmmun@ wees prepived esnbollowsat i | es wer e

T e e T RN I T

pyrinfi@in4-y 1 Smirfo)Silifonyl AV ediibeng M iehAafel ori ¢ aci d was
added tou&H 1 an stlrrln? nmai nt ai ned for 3 days. The
T

A solytiog of therpuptitle proguglef BxeplaiGsten i) €037 2hin #A%sauaoust ed
dlmetﬁﬁ i hihg ﬁq}rQQQ%frrgegf‘f?% géﬂmo%%agtgewgﬂé?%rﬁc z%&?z?t?eotoan% the

remdu@ Nat?@@ﬂ)wﬂlm Et@Anc&ht begarids imeresasshed wTihGarﬁﬁ%ﬁélE(N@)@ and
15 ]gt ez‘{\/\l ed ,Eﬁqverse phaée HPLC (gradient 95%1to 25%
conce & ﬁﬁ% Yr5\dreRIEEed byep g@@pb}fﬂmma@ 3t G0% BiQsc / iso-

hexank | 90ng. M5
LT 1 Somossth e ki, a8, 2000 15,

MSAP@IQ+V@))60611\@H11H m, 5.77 (1H, bs), 4. 93 (1H, q),
4.71 (1H, bs), 3.41 (1H, m, 3.30 (1H, m, 3.23 (3H,
bs), 1.67 (3H, dd), 1.07 (3H, dd). 20 The

ExampiB3nedi ates for the title conpound were prepared as
ol [ ows:

20 N-(2-[(3-Chloro-2-fluorobenzyl)thio]-6-{[(1R)-2-hydroxy-1-

methylethyl]amino}pyrimidin-4-yl)-cis-3,5-dimethylpiperazine-1-sulfonamide

25  The title compound was prepared as a white solid by the method of Example 39 using the
subtitle product of step ii) (0.37g), and (R)-alaninol (1ml). Yield: 6mg.
MS APCI(+ve) 519 [M+H]"
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1) 6-Am no-2-[(1-phenylethyl)thio]pyrimdin-4-ol The

subtitle conpound was prepared according to the
wpe@entsr of Exanple 1 step i) treating PCT/GB2003/003175

4- am no- 6- hydr oxy- 2- mer capt opyri m di ne nonohydrate

(5.09) with ~-nethyl benzyl.iggom de (5.74g) to afford

t he subtitle conpound which was used directly in the

'H NMBronun dt590 b b, 78 TNEIAPCT (VK. 955 SONMEY 9), #:67 (1H, 1), 4.35 (28,
s), 3.95/)*(? @)R?g k%l? 5 P58 VA S ohesh! ¥4 B 16 8Pt 't

phenyl et hyl )t hi o] - pyri m di ne- 4, 6-di am ne WO
2004/ 011443 PCT/ GB2003/ 003175 -139 The subtitle
The intesmsdintes fapthipraprauad W%pﬁemedmfs)&ﬂew of step i)
I of Exanple 1 step ii) to
D) cis- 5‘??&1{.%& gfp%r% sgﬁ?ﬁ%&ﬁt as a green foam which was
A solttivarof etzsl—Z;G&hinetﬂlylp@}R)azaﬂle{ﬁl(lgy)hnd s2faittitlg (10.0g) in 1,4-dioxane (100ml)

was s £ 30 PG Sy iy Bt o ngebass S

BRI g BT SLuAPan e 89 Wil

dissolyed-iagnethanohand hpplied tpam S€Xaurthyge (g nTheturoiigt ogs apkiyed with
50% a&ﬁeoglg QE%? anoﬁ Q@&lpgﬁregﬁ%%}-gﬁer es@gtuv%agﬂqutea rWelﬁlt 5%2 aﬁlmrﬁolhum
hydroki€é olatibiy ) ghetRbbY([R260hY! TR E&bérﬁ@vds@erﬁggad uldePPauded Wit ssure to

and stirring maintained for 18h. The reaction m xture
yield tha suielercomnoned ape velan smdo&@elaina 4620 and t he
C red, dried (MgSO) and concentrated in
MS Aggg%gé) ? e[%}rfesfdue was purified by 10 col um
chr omat ogr aphy (6 4 Et20 / iso- hexane) to afford the
itle conpound as a gum _Yie
i) N‘@T‘%ﬁ‘("% (32%?01[%& ﬂ}lﬂ"lﬁg@wfﬁh@]1!3’7"1151111-4-)’1)-01&3 5-dimethyl-
plpera{%‘ 1-{s[1( %Bﬁm ydroxy-|-nmethyl ethyl]am no}-2-[(2, 3, 4-t
uoro enzyl)thio]-pyrimdin- 4-yl}
60 % Smhtmarhyduﬂé (hb9g) dheas ltidedbl a s@rred ddluffon HSHA shthle\;fﬁocElct bt step 1)

. 45gg]in ﬁwgéf%}tabt | 8‘g$r ﬁﬁ%&blﬁgﬁgﬁﬁ(@g@ﬁ%&{ %ml?mlsngl;%ct);e recooling to
0°C arURIAEIInE adoliftiod, o'f it §u'ohﬁé ffﬁ%ﬂﬁ?&%@ﬁhmmeoﬂ' 4& & (®¥g) in DMF

usi ng the net hod desc
(2ml). After stirring at room temperature for 3h the mixture was acidified with 2M

hydrochloric acid to pH 4 and the volatiles were removed in vacuo. The residue was
dissolved in methanol and applied to an SCX cartridge (10g). The cartridge was washed with
methanol (200ml) before the subtitle product was eluted with 10% triethylamine / methanol
(300ml). The solvent was removed under reduced pressure and the residue triturated from
Et0 to yield the subtitle compound as a yellow solid. Yield: 0.37g.

MS APCI(+ve) 480/482/484 [M+H]*

Example 134
N-(2-[(3-Chloro-2-fluorobenzyl)thio]-6-{[(1R)-2-hydroxy-1-
methylethyl]amino} pyrimidin-4-yl)-4-ethylpiperazine-1-sulfonamide
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Exanple 43 to give the title conpound as a white foam
Yield: 32mg. M5 APCI (+ve) 423 [MrH + 25 Exanple 138
WORG020[14438- Chl or o- 2- f | uor ophenyl ) met hyl ] t hi o] - BET/GB2003/003175
- (2- hydr oxy-1 - net hyl et hyl ) am no] - _
4-pyrimdinyl]-1-nmethyl -1 hBSnidazole-4-su|fonan1de WO
2004/ 011443 PCT/ GB2003/003175 -140- HN O, ;OIl NF N
SANNIS C "Hy HThe title conpound was prepared as
a white solj @the met hod of Exanple 37 fromthe
product of anple 27 step iii) (1.4g) using
1- rretd]yd)-l YN dazol ¢-4-sul fonyl chloride (1.09).
s by n chromat ography (DCM /
t noTN/ ACOFB190 . 5 Yield: 1.0g. M5
~_RPCL{+vd] 488 [MrHl: LH NVR 3(DMBO) 7.85 (1H, bs),
7.75 (1H, s), 7.50 (ZH, m, 7.18 (1H, m, 5.91(1H m,
4.36 (2H, s), 3.60 (3H, s), 3.30 (2H, m, 1.10 (3H
d). WD 2004/011443 PCT/ GB2003/ 003175 -141- CLAIMS 1.
A solutiop e irumtititié pfodnenolf atep 19) (1 m@nm)emamﬁal (Sh1pw eERiapdAl £ 80°C

sable ester thereof 5
for 72%RIT é F?Sagél(\)llgtfﬁxtglred!lé% t}\llénvcﬁ}qte(gqn eof ang wyprpfiediyy(reyerse phase
HPLCABRIRIR 0%, th 0% G0 AU |
R n )%B% Z{)a(:ﬂ % ny érg&%gﬂrgk{xgd@ /%éet%ﬁﬁﬁl@?goyﬁelﬁ the title
compound as a yellow glass Yield: 90mg.
MS APCI(+ve) 519 [M+H]*
'H NMR & @mso) 7.59 (1H, t), 7.47 (1H, t), 7.16 (2H, bt), 5.86 (1H, s), 4.69 (1H, bm), 4.36

(2H, 1), 3.91 (1H, vbs), 3.38 (2H, m), 3.12 (4H, bs), 2.28 (6H, m), 1.05 (3, d), 0.96 (3H, 1).

The intermediates for this compound were prepared as follows:

i) 4-Ethylpiperazine-1-sulfonamide

A solution of N-ethylpiperazine (5.0g) and sulfamide (10.0g) in 1,4-dioxane (100ml) was
stirred for 72h at 110°C. The volatiles were removed in vacuo and 5 g of the residue was
dissolved in methanol and applied to an SCX cartridge (70g). The cartridge was washed with
50% aqueous methanol (200ml) before the subtitle product was eluted with 10% triethylamine
/ methanol (100ml) The solvent was removed under reduced pressure to yield the subtitle
compound as a pale beige solid. Yield: 3.0g.

MS APCI(-ve) 192 [M-H]

ii) N—{6-Chlor0-2-[(3-chloro-2-ﬂuorobenzyl)thio]pyrimidin-4-yl}-4-ethylpiperazine-1-
sulfonamide

The subtitle compound was prepared as an orange gum by the method of Example 133 step ii)
using the subtitle product of step i) (3.0g), 60 % sodium hydride (1.24g) and the subtitle
product of Example 31 step iii) (5.0g). Yield: 0.73g.

MS APCI(+ve) 480 [M-+H]*



10 wherein the group is optionally substituted by 1, 2
or 3 substituents independently selected fromfl uoro,
woprdoriolgg3 - ON NRS5R6 CONRSR6 COORS NRS8COR9 SRIPCBGBEIDG/003175
- SO2NR5R6, - NR SO02R9, phenyl or heteroaryl; wherein
phenyl and heteroaryl are gpfyionally substituted by
Exa 1! ésor 3 substituent s i ndependent ly selected from
cyano, nitro, - - NR5R6, - CONRSR6 COORS
N-{2- [ HIBD - #H-[(2+
2 -NR S02 RﬁiIﬁligr &éylgth?(ugq [(%th d[r ?W‘ }’uo l%némﬂeﬁhy&%l ]Bél n
pyrmﬂ@mﬁbyt}ﬁgs?&,énhme@lmlpﬂrmG-D@ﬁlfbn/anﬁidlbst ituted by 1, 2
or 3 substituents independently selected from (a)
fluoro, -OR4, -NRS5R6 - CONRSR6, - COOR7, - NR8COR9,
-SR10, -S0O 0, -SO2NR sR 6 , 20 -NR8SO2R9; (b) a 3-8
menbered ri ionally containing 1, 2 or 3 atons

sel ected™Nrom™0, S, -NR8 and whereby the ring is
ﬁfL

opt i onal ubStIt\._tt ed by Cl_3al kyl or fluoro; or (c)
phé)n hteroar , each of which is optional l'y

S N 0
HNfgﬁf'ﬁEd fﬁrom haI yano, nitro, -OR4, -NR5RG,
R5R6, - NRBCORS™ 25 SO02NR5R6, - NR SO02R9, Cl_6al kyl
nd trlfluororrethyl or R2 is a group selected from
Cl _8al kyl, C2_6al kenyl or C2.6al kynyl wherein the
group is substituted by 1, 2 or 3 substituents

A sonigf BEIR SRR SisEof t5m w8 Doerincimbine; ousEtoropanab (tm) was

heated Gl
T T ——

EtOAq\amddyz(s@g_d wgth KH20) dlatﬂcb@ﬁaaﬁ();;) and concentrated in vacuo. The residue was

diluted it B3hdehic hoil SRR 688 RE T3t b Bisyonissi fbvolatiles in
vacuo Mel ﬂéampln% thelredi@idwie tdl&edé)(gipgﬁfé Plidel ﬁ&@ﬁﬁ%ﬁﬁ%&#{leﬁi by

R4 is drogen or a group ‘selected from

reversea]ﬂ&s?,ﬁgm (gt 8% to 8% QZM angn@tptlmdrydtdxyde / acetomtnle) to

1dt tituents independently
yield (R d ?ﬂdgyﬁa‘?lﬁf ‘g’t‘?ism P8 0R 11 and - NRIZR1Z: 10
MS AR (-ave) SRS [Mir-EL] T ndependently hydr ogen or a group

elected from Cl 6al k and phenyl wherein the gro
'HNMIES Gtspon st (ULELBAT (6h 65 767 (LFL D, 585 uiys 6368 9. 346 (4HL

m), 2.73NOAPEHIERH (1, S1°A BH, b, 89/1BH ).

Cl3 substituents independently

The intermediates for this compound were prepared as follows:

i) N-{6-Chlor0-2-[(3-chloro-2-ﬂuorobenzyl)thio]pyrimidin-4—yl}-cis-3,5-dimethyl—N-{[2-
(trimethylsilyl)ethoxy]methyl} piperazine-1-sulfonamide

The subtitle compound was prepared as a yellow gum by the method of Example 39 step iii)
using the subtitle product of Example 133 step i) (2.6g), the subtitle product of Example 31
step 1iii) (4.35g), 60% sodium hydride (0.99g) and 2-(trimethylsilyl)ethoxymethyl chloride
(2.38ml). Yield: 3.4¢.

MS APCI(+ve) 610 [M+H]*



14 -NR 15R16 COCRla CONR15R16 - is 16, - to is 16
phenyl, -OR, , - , - NR COR SO2R, -SCOLAR R and
WORDBBOBRL6 15 or R5 and R6 together with the PCT/GBY®A/003175
atomto which they are attached forma 4- to
7-menbered saturated hetergggclic ring system
Ex oEtionaIIy containing a further heteroatom selected
Xa xygen and nitrogen atons, which ring is
-56- 1 r ' f. « e
N-(6- AR D Ry atom, Paboh B ol 2 BT BB B Gy rimicin-s-
yHmetNﬁ[leSﬂfﬁ;amﬁé]\lRlSRlG 20 - NR15COR16, -S02R10,
- SONR15R16, NR15S02R16 or Cl-6al kyl (optionally
substituted by 1 or 2 substituents independently
sel ected from hal o, NR15R16 and -OR17 groups); R10 is
hydrqgggfgﬁ a group selected from Cl. 6al kyl or phenyl,
he group is optionally substituted by 1, 2
substituents independently sel ected from hal o,
“§bh n?ﬂ“ 7 and - 25 NR15R16; and each of R7, R8 R9a
. R14 R15, R16 Rl7 is independently
| kyl or phenyl; 30 X is hydrogen,
hal o, cyano gt ro, hydroxy, Cl_6al koxy (optionally

substituted by 1 or 2 substituents selected from
hal o, -OR' and -NR 12R13), -NR5R6, -COOR7, -NRBCOR9,

Metha%eéu? gﬂ (EhEPé‘Hf él% 1tnE)| o%s((jz?(ﬁfea n% l(s:ltll%edss% 3 t t o b}{gﬂépgduct of
@nd®
step H)c%? k?l N, @ﬁ%ﬁ#&%&hﬂ%@gﬁ@éﬁﬁﬂ (%%ﬁ)z’ gtl/er sfﬂ%for 18h
the vola¢i{es sro temqyed npder re&wgd\pmgstg‘s and ﬁ*@ rgmduqxillused in THF (8ml) and
t
10 treatecpagiégg/ﬁ%ﬁ ;19?8 IéfétsggltB% r(% r2n alo fter giilyéiﬁg ric acid was

added -t(CﬁHIRSEEﬁ SERESNRRAEYor SR 1$2Rk8on nﬁQM@s ﬁl@ﬁi neutralised
R8S02R9; 5 R! is trifluoronethyl, -NRS5R6,
with Sﬂ&&fmod%%%ryemte sQlution and:ihp @rqd@preq-x@ramyzd wmelaef% Bhe

orgamt?@@v@fe%ésﬁ@d \beid I—E@ Hﬁé& Qﬁ%b%ﬁi}d&%&éﬁttﬁ% %ﬁ? d. 31?18 aﬁsu?ue was

more ring carb orma -carb
punﬂedr’ay mmsfephaseHPthﬂgmdyént 06%te 28 %)@.02/M a@liroiuinShydroxide /

d b b
15 acetonfflca B elafn? Y1 eombody oMl Jeicoomet 1o, - ora,

MS AP 3ENRpRG, - COW - COOR7, - NR8COR9, - SR10,
-SOZ%O - SO2NR5R6, - NR8SO2R9, Cl1. 6al kyl or 10

'H NMRiSsmsoy DABIRH d), Gr33R2H, s) a. m@mp m;)etsem(eell feRm.o3 (1H, q), 4.71

(1H, bgséxg?w o, a,ﬂ%e@ﬁ 825 w5 2 (3H dd) b (3H, dd).

20 The intermediates for the title compound were prepared as follows:
i) 6-Amino-2-[(1-phenylethyl)thio]pyrimidin-4-ol
The subtitle compound was prepared according to the procedure of Example 1 step 1) treating
4-amino-6-hydroxy-2-mercaptopyrimidine monohydrate (5.0g) with U-methylbenzyl bromide
(5-74g) to afford the subtitle compound which was used directly in the subsequent step.

25 MS APCI(+ve) 352 [M+H]"

ii) N-((1R)-2-{[tert-butyl(dimethyl)silyl] oxy}-1-methylethyl)-2-(R,S)-[(1-
phenylethyl)thio]-pyrimidine-4,6-diamine
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the group is optionally substituted by 1, 2 or 3
substituents i ndependently selected fromhal o, -OR4,
WO NR3R61443 CONRSR6, - COR7, - COOR , - NRB8COR9, - SRAOI/GB2003/003175
- SO2R10, -SO02NR5R6, -NR8SO02R9, phenyl or heteroaryl;
and wherein each phenyl or-13eteroaryl group is
onal Iy 15 substituted by 1, 2 or 3 _substituents
The syifilssorpelie JasBIcRwed drom e prradust olcsjapid AGeRding fo tegapcedure of

Example“ﬂ;tégl et I\stubtgg;g8g‘wg f{‘\%g ?@13’1? wﬁf&l%ﬁﬁhén 8iited in

(R)-aleming] (@ aeri)eNWH;us«zproWlemyHmMn& g ety an(f NMB € 6l) and st1rred at

130T B bRt bR AR 8 DS Pt v

H,0, BatdeM and DbiRBRIrate SN to af@%@ idueXhidh P Barified b
20, B 85 and CSOONRBR6, - NR SO02R9, phenyl o ted by

colunméthéqrg@tpgmphy,ﬁez Et%@h]@ﬁ;ljexm Tﬁh@ wsidae yMas &negted with imidazole

B T y—

ma1nta1NElSR(i 18h. C@MREBRGUOH 1@(}@@ washiza{e{dn8d b&Reen B3R @nd H,0 and the
2NR5R6, . - NRBSC2R9, 6al kyl and trifl uoronet hyf

organiss rfzcovwwwé lﬁmsﬁhhmﬁa%@a@m@m i vaeuse ﬁmﬁ@d@@was purified by
o203 gk KROEL LRSS B b ound 2 o

YieldongonaIIy substituted by 1 or 2 hydroxy
. A conmpound, pharnaceutically
MS: é@@@ égfg NG , solvate or in vivo hydrol ysable ester
30 thereof according to claim1l wherein Rl is benzyl

optionally substituted by 1, 2 or 3 substituents
_ﬂ@hﬂendent |y selected fromfluoro, chloro, brono,

fl .o VO 2004/ 011443
N—{G-ggé}%ﬁg -gl qethi}fhg{nﬁjo rﬁﬁﬁ.ﬁ%qwuorogenzyl)thlo] -pyrimidin-
4-ylhméhnsafdhagile Y acceptable salt, solvate or in vivo
hydr ol ysabl e ester thereof wherein R3 is hydr ogen; 5.

A conpound, pharmaceutically acceptable salt, solvate
or in vivo hydrol ysable ester 5 thereof wher ein Xis
hydr ogen A conmpound, pharnaceutically acceptable
sal mN/\ek e or in vivo hydrolysable ester thereof

wher | is methyl, 1-nmethylimdazolyl,
o} thyI i M dazol yI N, N- di net hyl am no,
S az t| ol di nyI nmor phol i nyl and pi peri di nyl.

The title product was prepared from a solution of the product of Example 43 step iv) (4ml)
and quenching with 2,3,4-trifluorobenzyl bromide (0.5g) using the method descibed for
Example 43 to give the title compound as a white foam. Yield: 32mg.

MS APCI(+ve) 423 [M+H]"

Example 138
N-[2-[[(3-Chloro-2-fluorophenyl)methyl]thio]-6-[(R) -(2-hydroxy-1-methylethyl)amino]-
4-pyrimidinyl}-1-methyl-1H-imidazole-4-sulfonamide



7. A conpound selected fromthe group consisting of:
N-(2-[(3-Chl oro-2-fluorobenzyl)thio]-6- {

wQ ¢Rp1R4hydr oxy- 1- met hyl et hyl ] am no} - pyri m PECTGB2003/003175
4-yl ) met hanesul f onam de
N-[2-[(3-Chl oro-2-fl uorobenagd )thio]-6-[(2-hydroxy- |
-nmet hyl et hyl )am no] -4-pyri mdinyl]-4- 15
nmor phol i nésul f onam de N-[2-]
[(3 Chhﬂp0\27$ﬁuorophenyl)nethyl]thio]-6-[(2-hydroxy-

Iethyl)anino]-4- pyri mdinyl] -1,2-dinethyl-
4- suld¢ onam de
i f | uo obquyl)thlo] 6- { [(1R) -2-hydroxy-

(_:Y/ i 0 }pyrimdin-4- yl)piperidine- |
suNTonan1de 20

N-(2-[(2,3-D fluorobenzyl)thio]-6-{[(1R)-2-hydroxy-1-m
et hyl ethyl] am no}pyrimdin-4- yl)pyrrolidine- |
The uﬂé H&B@ézlﬁ%zga% ﬁﬁe& i ﬁhﬁ@ édh%?ctgfnﬂ%o %;0?;5% Ine3£¥ from fhe
produaztﬁ"tﬁxdmpb—.?’/l ste}sui)f(bﬁg)'msaig Nmeft§d-1H-imidazole-4-sulfonyl chloride

(L.0g} Exénglalp%%jﬁrq% G g ngﬁfhbéﬁwﬁeﬂlaﬂol I ACOH 190:10:1).

\ﬁddyjégnrphollne 4- sul f onam de
i [(2,3-Difl uorobenzyl)thio]-6- {
MS APCIRye)ASS M) - 1- net hyl et hyl |~ ami no} pyri ni di n- 4-

HNR PSS b {1 S5 11500 P b2 TP T O m, 591K, m), 436

(21, (516 (385 by 30N, ; mmﬂea)hyl | amnoj -pyrinidin-
yl) az ‘etidine- -sul f onam de 30

{6 {[(1R) - 2- Fydroxy 1- nethylethyl]anlno} 2-[(2,3,4-tri
fl uorobenzyl)thio]-pyrimdin-4- yl}
azetidine-l-sulfonamde N-(2- [(3
- Chl oro- 2-fl uorobenzyl )thio] -6- {
[ (1R) - 2- hydr oxy-1-net hyl et hyl ] am no} -pyrim din-
4-yl)-N, N-di net hyl sul fam de WO 2004/ 011443
PCT/ GB2003/ 003175 -145
N-[2-[[(3-Chl oro-2-fluorophenyl)nmethyl]thio]-6-[(R)
- (2- hydroxy-1-nmet hyl et hyl )am no] -4- pyri m di nyl]
-1-nethyl -1 Himdazol e-4-sul fonam de; and a
phar maceutically acceptable salt, solvate or in vivo
hydrol ysabl e ester thereof. 5 8. A conmpound,
pharmaceutically acceptable salt, solvate or in vivo
hydr ol ysabl e ester thereof according to any one of
clains 1 to 7 for use as a nedicanent. 9. A conpound,
pharmaceutically acceptable salt, solvate or in vivo
hydr ol ysabl e ester
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t hereof according to any one of clains 1 to 7 for use
as a nedicanent for the treatnment of 10 asthm,
wW@bdoeogi4e3 rhinitis, COPD, inflammtory bowel dPGEGB2003/003175
osteoarthritis, osteoporosis, rheumatoid arthritis,
or psoriasis.. 10. A conpogatl, pharmaceutically
CLAJSEgeptable salt, solvate or in vivo hydrol ysabl e ester
reof according to any one of clains 1-7, for use as
a nmedi canent for the treatnment of 15 cancer. 11. The
use of a conpound, pharmaceutically acceptable salt,
1. sAlopatpeund of formuiaq(1), phamuicystially aespbled datty @xdfate or in vivo
according,to any one of clains 1 to 7 in the
hyh09§%%?§%?ﬁP@BB a nedicanent for the treatnent of
human di seases or conditions in which nodul ati on of
20 chenoki ne receptor activity is beneficial. 12. The
use of a cy@fQPd, pharnaceutically acceptable salt,
solvate or |In vivo hydrolysable ester thereof,
accoxdi ng any one of clainms 1 to 7 in the
rrantig re\oN a nedicanent for the treatnent of
czgsg Ilergic rhinitis, COPD, inflammatory bowel 25
Rx,/ste N rptabl e bogwel syndronme, osteoarthritis,
ost egpor osNs, rh8omitoid arthritis, or psoriasis. 13.
The e of a conpound, pharmaceutically acceptable
salt, solvate or in vi(lp hydrol ysable ester thereof,
according to any one of clainms 1 to 7 in the
manufacture of a 30 nedicanent for the treatnent of
cancer. WO 2004/011443 PCT/ GB2003/ 003175 -146 14. A

phar maceuti cal conposition conEri sing a compound,
whereigrRy i csein seigcisg fere Spveathasyclyh|G salkyl, Casakenyl amd Gisadkynyl;

w8 B0 APl R AL, RORR O 0R RN BS: Bly slctea
from fhiioka) eittileg FORAr-NRERS, -BONRRA 00GORS SNRFCORTe-SR'®, -SO,R'°,

Leparakion of a conmpound according to claim1l _
SONRSRE R %ézli hiheny] erfctesearyl; wherein pheny! andbriproamd atsfoptionally

substithfd By 12 2(02 3 subMReERs intfeNnbiahyNeRetedFbron ﬁAlo,leano, nitro, -OR?, -
NR’R’, -CONRR?, -COOR’, -NR*COR’, -SR', -SO,R'°, -SO,NR’R®, -NR®SO,R’,
Ci.salkyl and trifluoromethyl;

wherein R is Cscarbocyclyl, 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’;

(b)  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 C;.3alkyl or fluoro; or

(c)  phenyl or heteroaryl, each of which is optionally substituted by 1, 2 or 3 substituents
independently selected from halo, cyano, nitro, -OR*, -NR’R®, -CONR’R®, -NR3COR?, -
SO,NR’R’, -NR®SO,R’, C).salkyl and trifluoromethyl;

or R? is a group selected from Cisalkyl, Cy galkenyl or Cysalkynyl wherein the group is
substituted by 1, 2 or 3 substituents independently selected from hydroxy, amino, Ci.¢alkoxy,
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wherein R, R2, R3 and X are as defined in claim1,

with sul fonyl chlorides (R SO2C1 where R' is as
wa@ledosned43 n claiml; or b) treating a compouneCDEGB2003/003175

formula (7): L XN Il RXx-SSNNS 15 OY (7)

wherein Rl, R' and X are ag4glefined in forrmula (1), L

is a halggen and Y is either Wdrogen or, a _protecting

Creallghgnipondi(a-sliellaa, M-CrapiknBsV ofrherd)anipe NiResakygarbamoyl,
3 . e
S N R

“NR*CORPOEMRHN, -BOsNRIRE 408) NRESBZR3 X N LNS RL  (8) WO
2004/ 011443 PCT/ GB2003/ 003175 -147 wherein R1, R' and
X are as defined in formula (1) and L is halogen, with

wherefUk ¥ @@@@%@? onndeﬁéﬁEi%ﬁyﬁ‘R:’?' SO2NH2 where R' is as

defi ne or mula except NR5R6 in the presence of
sui tabl e base and solvent. and 5 independently for

a
R*is I&ﬁgc?gggfp{ g:g?cgq%s’s?éle\éfegli)fr?orﬁ‘t( ?Iil.?%ll’kyl (2%@ }%flerga,’vgﬁ};get:iil glyegé{%ﬁ{p is optionally
substitQfddey 1 b0 2 EEEMicAE iRRyeRlcAllPSdibdied SHMURT, phédyl, -OR"' and -

pgonverting the conpound of tfornula (1) into a further

NR“Reonpound of formula (1) iii) forming a salt 10 iv)

form ng a prodrug
R’ and R® are independently hydrogen or a group selected from C,.salkyl and phenyl wherein
the group is optionally substituted by 1, 2 or 3 substituents independently selected from halo,
phenyl, -OR" -NR"R'® -COOR!, -CONR'’R'S, -NR'PCOR'®, -SO2R', -SONR'*R'® and
NRISS 02R16
or
R’ and R® together with the nitrogen atom to which they are attached form a 4- to
7-membered saturated heterocyclic ring system optionally containing a further heteroatom
selected from oxygen and nitrogen atoms, which ring is optionally substituted by 1, 2 or 3
substituents independently selected from phenyl, -OR'*, -COOR!, -NR'®R!S, -CONR"*R!S,
-NRCOR', -SO2R"?, -SONR’R', NR’SO,R ¢ or C;-galkyl (optionally substituted by 1 or
2 substituents independently selected from halo, -NR'’R'® and -OR"’ groups);

R" is hydrogen or a group selected from Cj.alkyl or phenyl, wherein the group is optionally
substituted by 1, 2 or 3 substituents independently selected from halo, phenyl, -OR'” and -
NR"R'%; and

each of R, R, R?, R!!, R'2, RB,RM¥ R RS RV is independently hydrogen, C;.salkyl or
phenyl;

X is hydrogen, halo, cyano, nitro, hydroxy, C;_¢alkoxy (optionally substituted by 1 or 2
substituents selected from halo, -OR'" and -NR'?R'%), -NR’R®, -COOR’, -NR®COR’, thio, C;.
salkylthio (optionally substituted by 1 or 2 substituents selected from halo, -OR!7, -NR’R'),
SO,RYora group selected from C3scarbocyclyl, Ci-galkyl, Cy.alkenyl or C,.alkynyl,
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v) formng an in vivo hydrol ysable ester. 16. A

conbi nation therapy which conprises adm nistering a
weospoundd of fornula (1) or a pharnaceuti cal | BCT/GB2003/003175

acceptabl e salt, solvate or in vivo hydrol ysabl e ester

thereof or a 15 pharnacewidsal conposition or

mJIatlon conprisin compound of formula (1),
wheret e GF S Ppﬂ%}gﬁg éﬁhﬁé‘ﬁ{t PEPY Y 4P hudetieents indoaprehthusdpcted
from IQLORY, PIERTBESNT T3 -BIGR Rt I\iligﬂco‘kmﬂﬁlp n@b'zﬁm -SQ,NR°R® and
therapy as claimed in claim’1l6 he 't reat nent of
-NR*$®Rfina, allergic rhinitis, COPD, inflammatory bowel

di sease, irritable bowel syndrorre, osteoarthritis, 20
osteoporosis, rheumatoid arthritis, or psoriasis.

X is tAfGER AR NRRA eﬁmmi@aptﬁwhmecydmc%k Bicieiithdt&ba I{yh@fhereln a

tr eat nent Of cancer har naceut i ca COfT'pOSI 1 on
heterofing speychersrtiadlyor fulbosapoaied ancﬂ OAQPMDER r(ng)cadronaat@ﬁs may form a

L) b
canmofSFIBS B4 0lvaB BRRVER! F b iRy Bt by 1.2
or 3 smatdeﬁrs mct@emw bélecbd BpRIHalo, %S)anoAnﬁfﬂJa[G)R‘b eNRPR‘a LCONRRS,

03|ton alm%]llncalm19frth atrrent of
CORE PR RMERE, SR mSQ:R. - CBPENRI - BRUSOGy Coatlerl or

tnﬂuo%rﬁ&ﬂ irritable bowel syndrone, osteoarthritis, 30
osteo 6r05| s, rheumatoid arthritis, or psoriasis. 21.

orR* i arg‘rauprmlmmd fe@h Clésamb@dyblyﬂ),rclegall@l @, gElkleriyh ad @b palkBhyl whereby
the glrc];upr 1stogtelort1arlleyas£1 t1tuteg {)y(i 2or 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 heteroaryl; and 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°R’,
-NR8802R9, Ci.salkyl or trifluoromethyl;

or R* and X together form a 4 to 8-membered sulfonamide ring optionally substituted by 1, 2
or 3 substituents independently selected from halo, -OR*, -NR’R¢, -CONR’RS, -COOR/, -
NR®*COR’, -SR'?, -SO,R'’, -SO,NR’R®, -NR®SO,R’, phenyl or heteroaryl; wherein phenyl
and heteroaryl are optionally substituted by 1, 2 or 3 substituents independently selected from
halo, cyano, nitro, -OR’, -NR’RS, -CONR’R®, -COOR’, -NR®COR’, -SR'’, -SO,R'’,
-SO,NRR®, -NR3SO,R’, Cy.¢alkyl and trifluoromethyl.

2. A compound,pharmaceutically acceptable salt, solvate or in vivo hydrolysable ester
thereof according to claim 1 wherein R? is C;_galkyl optionally substituted by 1 or 2 hydroxy

substituents.

3. A compound, pharmaceutically acceptable salt, solvate or in vivo hydrolysable ester
thereof according to claim 1 wherein R is benzyl optionally substituted by 1, 2 or 3
substituents independently selected from fluoro, chloro, bromo, methoxy, methyl and

trifluoromethyl.
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4. A compound, pharmaceutically acceptable salt, solvate or in vivo hydrolysable ester

thereof wherein R? is hydrogen;

3. A compound, pharmaceutically acceptable salt, solvate or in vivo hydrolysable ester

thereof wherein X is hydrogen

6. A compound, pharmaceutically acceptable salt, solvate or in vivo hydrolysable ester
thereof wherein R" is methyl, 1-methylimidazolyl, 1,2-dimethylimidazolyl, N,N-
dimethylamino, azetidinyl, pyrolidinyl, morpholinyl and piperidinyl.

7. A compound selected from the group consisting of:
N-(2-[(3-Chloro-2-fluorobenzyl)thio]-6- {{(1R)-2-hydroxy-1-methylethylJamino} -pyrimidin-
4-yhmethanesulfonamide
N-[2-[(3-Chloro-2-fluorobenzyl)thio]-6-[(2-hydroxy-1-methylethyl)Jamino]-4-pyrimidinyl]-4-
morpholinesulfonamide
N-[2-[[(3-Chloro-2-fluorophenyl)methyl]thio]-6-[(2-hydroxy-1-methylethyl)amino]-4-
pyrimidinyl]-1,2-dimethyl-1H-imidazole-4-sulfonamide
N-(2-[(2,3-Difluorobenzyl)thio]-6-{[(1R)-2-hydroxy-1-methylethyl]amino} pyrimidin-4-
yDpiperidine-1-sulfonamide

N-(2-[(2,3-Difluorobenzyl)thio]-6- {[(1R)-2-hydroxy-1-methylethylJamino } pyrimidin-4-
yl)pyrrolidine-1-sulfonamide
N-(2-[(2,3-Difluorobenzyl)thio]-6-{[(1R)-2-hydroxy-1-methylethylJamino} pyrimidin-4-
yl)azetidine-1-sulfonamide
N-{6-{[(1R)-2-Hydroxy-1-methylethyl]amino}-2-[(2,3,4-trifluorobenzyl)thio]-pyrimidin-4-
yl}morpholine-4-sulfonamide

N-(2-[(2,3-Difluorobenzyl)thio]-6- {[(1LR)-2-hydroxy-1-methylethyl]Jamino } pyrimidin-4-
yl)morpholine-4-sulfonamide

N-(2-[(3-Chloro-2-fluorobenzyl)thio]-6- {[(1R)-2-hydroxy-1-methylethyl]amino} -pyrimidin-
4-ylazetidine-1-sulfonamide
N-{6-{[(1R)-2-Hydroxy-1-methylethylJamino}-2-[(2,3,4-trifluorobenzyl)thio]-pyrimidin-4-
yl}azetidine-1-sulfonamide

N'-(2-[(3-Chloro-2-fluorobenzyl)thio]-6- {[(1R)-2-hydroxy-1-methylethyl]amino} -pyrimidin-
4-yl)-N,N-dimethylsulfamide
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N-[2-[[(3-Chloro-2-fluorophenyl)methyl]thio]-6-[(R) -(2-hydroxy-1-methylethyl)amino]-4-
pyrimidinyl]-1-methyl-1H-imidazole-4-sulfonamide;

and a pharmaceutically acceptable salt, solvate or in vivo hydrolysable ester thereof.

8. A compound, pharmaceutically acceptable salt, solvate or in vivo hydrolysable ester

thereof according to any one of claims 1 to 7 for use as a medicament.

9. A compound, pharmaceutically acceptable salt, solvate or in vivo hydrolysable ester
thereof according to any one of claims 1 to 7 for use as a medicament for the treatment of
asthma, allergic rhinitis, COPD, inflammatory bowel disease, osteoarthritis, osteoporosis,

rheumatoid arthritis, or psoriasis..

10. A compound, pharmaceutically acceptable salt, solvate or in vivo hydrolysable ester
thereof according to any one of claims 1-7, for use as a medicament for the treatment of

cancer.

11.  The use of a compound, pharmaceutically acceptable salt, solvate or in vivo
hydrolysable ester thereof, according to any one of claims 1 to 7 in the manufacture of a
medicament for the treatment of human diseases or conditions in which modulation of

chemokine receptor activity is beneficial.

12.  The use of a compound, pharmaceutically acceptable salt, solvate or in vivo
hydrolysable ester thereof, according to any one of claims 1 to 7 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.

13.  The use of a compound, pharmaceutically acceptable salt, solvate or in vivo
hydrolysable ester thereof, according to any one of claims 1 to 7 in the manufacture of a

medicament for the treatment of cancer.
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14. A pharmaceutical composition comprising a compound, pharmaceutically acceptable
salt, solvate or in vivo hydrolysable ester thereof according to any one of claims 1 to 7; and a

pharmaceutically-acceptable diluent or carrier.

15. A process for the preparation of a compound according to claim 1 comprising the
steps of:
a) treating a compound of formula (2):

NR2R3

l
R1
H,N \N)\S/
2

wherein R', R?, R? and X are as defined in claim 1, with sulfonyl chlorides (R*SO,C1 where

R*is as defined in claim 1;

or
b) treating a compound of formula (7):
L
X NN

9 |

Il X R
PSS

O Y

(7)

wherein R', R* and X are as defined in formula (1), Lis a halogen and Y is either hydrogen or
a protecting group with nucleophilic amines of the type NR’R? as defined in formula (D) in
the presence or absence of a suitable base and solvent;
or
c) treating a compound of formula (8):

NR2R3

pe
R1
AN

(®)
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wherein R', R* and X are as defined in formula (1) and L is halogen, with sulfonamides of
formula R*SO,NH, where R* is as defined in formula (1) except NR’R® in the presence of a
suitable base and solvent.
and
independently for each of process variants a), b) or c), optionally thereafter (i), (ii), (iii), (iv)
or (v) in any order:
i) 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.

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
thinitis, COPD, inflammatory bowel disease, irritable bowel syndrome, osteoarthritis,

osteoporosis, theumatoid arthritis, or psoriasis.

18. A combination therapy as claimed in claim 16 for the treatment of cancer.

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.



