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arel ates to BY2084/41148t er ocycl i ¢ conpounds, processes andPCBiGEBAIATES
used in their preparation, pharnmaceutical conpositions containing them
and 5 their use in therapy. Chenokineg.play an inportant role in immune
and inflammtory responses in various diseases and di sorders, including
ast hma and P&‘IRF%:?%FCSU@*P%%@@IDEQEWTI‘@% 25U CEEMORINR REmrhalmUwowch as
rheumatoid arthritis and atherosclerosis.. These small secreted nol ecul es
are a grow ng superfamly of 8-14 kDa proteins characterised by a

conserved cyst eiThe pragéit finvehflodteldift@o BErRSERdterbe e cbiRBoa IS PdeRRs and
superfam I y conprises three groups exhibiting characteristic structural

moti fs, egused i theiprenazaiop, phapmaqesiical qemepasitienecerieiniogthent ad | i es
have S%Qﬂ{%ﬂ%eﬁitﬁ% ity and are distinguished fromone another on the
basis of a singleamno acid insertion between the NH proximal pair of
cyst ei ne resi dudhemtkinePpIXPaimforiand rpleiis irmghd mguhﬂhﬁﬂlafolrpm;idmeesoh her two
famlies ansrg basi s, gf havi nﬁ triple amno acid 15 insertiqn between
the NH praiQutdrsessss sndgfisqrars.dnudipgasimaand afifegicdiseasess AEWEK ATALOIIRIGde

sever al E&B@l@be&ﬁﬁﬂ‘aé}ﬁeﬁﬁﬁoﬂ‘&%ﬁ@ An@ethérb@iQbsds. Ofhesd ?&l&lﬁ QRS SIHG e
i nterl eukin-8 - and neutrophil-activating peptid (NAP-2). The C
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NK cells mast ce ) denonstrated that the actions of
t he chemfiniihes dixtiegmishdil fowthp pthes trsf familics o tof bagispf bewdiga giplgpireigo acid

recept rs nong whi e the receptors desi.gnated CCR1, CCR2, CCR2A,
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; CCR10 and CCR1 | (for
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neutrophils such as interleukin-8 (IL-8) and neutrophil-activating peptide 2 (NAP-2).

The C-C chemokines include potent chemoattractants of monocytes and
lymphocytes but not neutrophils. Examples include human monocyte chemotactic proteins 1-
20 3 MCP-1, MCP-2 and MCP-3), RANTES (Regulated on Activation, Normal T Expressed
: and Secreted), eotaxin and thé macrophage inflammatory proteins 1o and 1 (MIP-1c. and
C ~ MIP-1p). |
The C-X53-C chemokine (also known as fractalkine) is a potent chemoattractant and -
activator of microglia in the central nervous system (CNS) as well as of monocytes, T cells,
25 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, CCR3, CCR6, CCR7, CCR8, CCRY, CCR10 and
" CCRI11 (for the C-C family); CXCR1, CXCR2, CXCR3, CXCR4 and CXCRS (for the C-X-C
30 family) and CX;CR1 for the C-X3-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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good targets for drug developnment since agents which nodulate th

1 ecept or s \WARM4HEIHlsef ul in the treatnent of di sorder sSPEEBHNFHIEES
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PCT/ GB2003/ 003175 -2- The present invemii on provides conpounds of formla
(1), a pharmaceutically acceptable salt, solvate or _in vivo hydrol ysabl e
ester thereof: NREERIeset ipKention prayiRycgupougdsofformpla (1) 2 phargeriicelbRl i s a
group sel I C2. oal kenyl and

C2. 6al kynagfép%%ﬁﬁgggoﬁi%eh@%?gghﬂ%yé%@%%églt%ésubst| tuted by 1, 2 or 3
substituents independently selected fromfluoro, nitrile, CR4 - NRSRG,

- CONRSR6, - COOR7, - NRS -SR10, -S02R10, 10 - SO2NRSR6, - NR$S02R9,
phenyl or heteroaryl; NFérFél n phenyl and heteroaryl are optionally
substituted by 1, 2 or (3 substituents independently sel ected from hal o,
cyano, nitro, - R6, - CONRSR6, - COOR7, -NRBCOR9 - SRlo, -S02Rlo,

- S2NR sR6, qNR SO NCl 6al kyl and trifluoronethyl; 15 wherein R2 is

C3. 7car bocycC ‘)éV/ opt on Iy substltut ed by 1, 2 or 3 substituents
i ndependegRk+y O sg| 1 fluoro, CR4 - NRSR6 - CONRSR6, - COORY,
NRsCOR9, -SR10, -[SO2R1U, -S ., -NR8S02R9; (b) a 3-% nenbered ring
optionally contaihing 1, 2 or 3 atoms selected from0O, S, -NR8 20 and
whereby the ring is optionally sukg ituted by C3_3al kyl or fluoro; or (c)
henyl sor heteroaryl, each of which is optionally substituted by 1, 2 or
B substituents independently selected fromhal o, cyano, nitro, CR4
-NRSR6, - CONRSR6, - NR$COR9, - SO0ZNRSRG, -NR$SOZR9 Cl. 6al kyl and -

trifluor %%H kl is a group selected from Cs. 7carbocycly1 Cl_galkyl Cz.salkenyl and C,.¢alkynyl;
wherein the group is optionally substituted by 1, 2 or 3 substituents _mdgpendently selected
from fluoro, nitrile, -OR?, -NR’R®, -CONR’R’, -COOR’, -NR*COR?, -SR", -SO,R",
10 -SO.NR’R®, -NR®SO,R’, phenyl or heteroaryl; wherein pheny! and heteroéryl are optionally

substituted by 1, 2 or 3 substituents independently selected from halo, cyano, nitro, -OR?, -
NR’RY, -CONR’RS, -COOR’, -NR®COR’, -SR', -SO,R", -SO,NR’R®, -NR®*SO;R?,
C1-galkyl and trifluoromethyl;

15 wherein R?is Cycarbocyclyl, optionally substituted by 1, 2 or 3 substituents independenﬂy'

' selected from:

C (a)  fluoro, -OR“ -NR’R® CONRSRG -COOR’, -NR®*COR’, -SR", -SOng -SONRR®,

NR*SOR’; |

() a38 membered ring optionally containing 1, 2 or 3 atomis selected from O, S, -NR®
20 and whereby the ring is optionally substituted by C,_jalkyl or fluoro; or

(¢)  phenyl or heteroaryl, each of which is optionally substituted by 1, 2 or 3 substituents

independently selected from halo, cyano, nitro, -OR*, -NR’RS, -CONR’RS, -NR*COR®, -

SO,NR’R®, -NR3SO.R®, C;.6alkyl and trifluoromethyl;

25 or R%is a group selected from Ci.galkyl, Cy.alkenyl or Ca.calkynyl wherein the group is
substituted by 1, 2 or 3 substituents independently selected from hydroxy, amino, Ci.¢atkoxy,
C1.salkylamine, di{Ci.salkyl)amino, N-(C;.¢alkyl)-N —(phenyl)amino, N-Cy.salkylcarbamoyl,



25 or R2 is a group selected from Cl_sal kyl, C2-6al kenyl or Q_Gabﬁm
- wherein the group is substituted by 1, 2 or 3 substituents indep 1997
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di (Cl_oal kyl')am no, N-(Cl_bal kyl)-N-(phenyl)am no, N-Cl_6al kyl carbanoyl,
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NN- di ( C, | kyl ) ¢arbapoyl , d _6al kyl)-N-(phenyl)car banmoyl , carboxy,
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hydr ogen_giétaReRgagent 1o RESRS 2ndR R s, R¥drogen or a group selected from
Ct _6allcyl and ;5hen%l€]',’ wher ei n” t he gr ouf) i's optionally substituted by 1

or 2 substituents independently selected fromhal o, phenyl, -ORI' and -

i 12R13. 10 R5 and are i.ndependentty hydrogen or a group selected from
Cl. 6al kyl“%ﬁ‘?‘?ﬂl H& O%%b‘?réﬁ“‘%pg‘?‘%éﬁb oup is optionally substituted by 1, 2

or 3 sygbstituents independently selected fromhalo, phenyl, _
- OR14, - NR15R16, _COOR14, - CONR15R16, - NR 5CORt6, -SO2R10, - SONRL5R16 and
NR158 02 RF isdrydpgerrer sgraumecledierefrom Crvalkr and phanyl, wdigesin thegnoupds optionhlly hey

are atta h - s er ur d _het erocyel Lgnri system
opti onal F'gﬁg%‘%t% ;}1" r%;%rr\g Sgg %Frl?rﬁser H%@P%?‘gg? %}Fﬁte s%?néé‘gfé)dp]fef%fm'gg‘yga@ 9and

ni trogen™NR@®M, which ring is optionally substituted by 1, 2 or 3
"substituents independently selected from phenyl, -OR14, -COOR14, -NR 5R16
_CONR 3R16 NR15COR16, -S02R10, -SONR15R16, NR15S02R16 or C -6al kyl

(opt | qpakds i i i ‘ cted
f 7o RSP SRR ddig ity ydbaen s frodld S8R SRLT.  IRFRERGRED) L hE RSP

sel ect ed thegnmpds opimkly substifvbedriyl 1, 2wh seistituehis inflepenslentdy sabactedrizont jalo,

Sunelt Ui Ploks %012 AURRL g 1SSl SCL B el ©
R14R 5R BIH¥S0O,R¥ i ndependent |y hydrogen, 25 Cl-6al kyl or phenyl; Xis

hydrogen, hal o, cyano, nitro, hydroxy, C _6al koxy (optionally substituted
by 1 or 2% substituents selected fromhalo, -OR' and -NR12R13), -NRSRG,

e A T e L e
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 or3
substituents ﬁldependently selected from phenyl, -OR™ -COORY, -NR"R! 5 .CONR"R! §
NRPCOR'S, -SO;R™®, -SONRVRY, NR¥SO,R'® or Cy-galkyl (optionally substituted by 1 or

20 2 substituents independently selected from halo, ~NRR!® and -OR" groups);

_ ( R"is hydrogen or a group selected from Cygalkyl or phenyl, wherein the. group is optionally
substituted by 1, 2 or 3 substituents independently selected from halo, phenyl, -OR' and -
NRUR'; and each of R, R%, BY, R', RZ R'3, R R, R'C, R" is independently hydrogen, -

25 Ch.galkyl or phenyl; ' '

X is hydrogen, halo, cyano, nitro, hydroxy, Calkoxy (optionally substituted by 1 or 2
substituents selected from halo, -OR"" and -NRPR'), -NR’RS, -COOR, -NR*COR’, thio, C;.
calkylthio (optionally substituted by 1 or 2 substituents selected from halo, - RY, -NRPR'S),

30 -SO;R! or a group selected from Cg.;rcarbdcyclyl, C1galkyl, Cyalkenyl or Cy.salkynyl,
wherein the group is optionally substituted by 1, 2 or 3 substituents independently selected
from halo, -OR*, -NRR?, -CONRR?, -COOR, -NR®*COR’, -SR'®, -SO,R", -SO;NR’RS and
NR’SO,R;
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trifluoronethyl, -NRSR6 , phenyl, napthyl, nonocyclic or bicyclic

heteroal% wherein a het5er0r| ng may be partlally or fully saturated and
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Cl-6al kyl or, trifluoronethyl;; R' is a group selgctqur

C3. 7cat BBSyEpsiituent m@%@ﬁ@qnﬂy éﬁzb%%i iiz@mapl%%n@znﬁ%r% ereBR Et?ae |
el ot ed PR R O SR aRER SRR é&"?é%ﬁg% B00R9,
-SRﬁO htﬁﬂnmmeﬂlylsgrzyRSRG - NR$SO2R9, _phﬁny: or - hgtster;)aryl and wher ei n
’ enylx.or he | i

cubst | t (BN 4°F FFBR BHGRR] FoPIdar et oot Ghrroce sy mf e hybdiely

NR5R6, - GRINRS w@éﬁmﬁé%& Q@%%m%&ﬁtﬁé ts%%ﬁéﬂ R MRom hal
- NR8SC2R9, C%@alk %I‘If|ﬁ§?0m3 15 11or ' anglIl to etpermfo(r)ma 4

}) 8- HenbBy el RSB/ - @ﬁm Cpa;g—@@%nMﬁ%"’bssﬂlﬂusem yS@zNERor 3
u

oo, TR SQUERERAYEE Helokop S5 s i el lSgot BRR iy cxpphity™
26t gr oars;absutngh@bp 1§y mmbbutuamhnhqieﬁd@ﬁlwbleae@fremthamﬂ aydny, ﬁttb,SDH“yl ed by
t t
~ore, - RS S O TR TNl eBRe " S s O i Sconmsre,
- NR8SO02RRRE6H Iﬁatr%hkﬂeﬂﬁﬁfubfwy@mt hyl . Certain conpounds of formnula

(1) are cap abf existing in stereoisonmeric forms. It wll be

under5X @@@ Ehd X topahdrdomne # iné-areothepsd suldenaniide gegepdiondlly substitvisdiby ) 2
somers 8 i SATHRAegh LByl 0 gt seOMReLobRE! L g
st andar NR%OR?, CﬂIé § -SORY, -SOZNRSR -NRPSO,R’, phenyl or heteroaryl; wherem phenyl
and heteroaryl are optionally substifuted by 1, 2 or 3 substituents independently selected from
halo, cyano, nitro, ~-OR?, -NR°R®, -CONR’RS, -COOR’, -NRCOR’, -SR'°, -SO,R",
20 -SONR’RS, -NRBSO.R’, Cyalkyl and triffuoromethyl.
Certain compounds of formula (1) are capable of eiisting in stereoisomeric forms.
(-' : It will be understood that the invention encompas_sés all geometric and optical isomers of the
compounds of formula (1) and mixtures thereof including racemates.
The synthesis of optically active forms may be carried out by standard techniques
25 of organic chemistry well known in the art, for example by synthesis from optically active
starting materials ot by resolution of a racemic form. Similarly, the above-mentioned activity
may be evalnated using the standard laboratory techniques referred to heremafier.
Within the present invention it is to be understood that a compound of formula (1)
or a salt, solvate or in vivo hydi‘olysable ester thereof may exhibit the phenomenon of
30 tautomerism and that the formulae drawings within this spec1ﬁcat10n can represent only one
of the possible tautornenc forms. Itis to be understood that the invention encompasses any

tautomeric form and mixtures thereof and is not to be limited merely to any one tantomeric

' form utilised within the formulae drawings. The formulae drawings within this specification
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hydr ogealksisujphathess, aryBlilhdtdspivetiadsclsenzaatss, Gitthiph) amddats, fimeeited, es,
benzoates, .citrates, maleates,: fu at ei, succin ies, ct at es,
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20 Pharmaceutically acceptable salts of the invention may also include basic addition salts of the

compounds of formula (1) as hereinbefore defined which are sufficiently acidic to form such
C4 saits. Such salts may be formed with an inorgani;: or organic base which affords a

pharmaceutically acceptable cation. Such salts with inorganic or organic bases include for
example an alkali metal salt, such as a lithium, sodium or potassium sélt, an alkaline earth

25 metal salt such as a calcium or magnesium salt, an ammoniurm salt or an organié amine salt,
for example a salt with methylamine, dimethylamine, trimethylamine, triethylamine,
piperidine, morpholine or tris-(2-hydroxyethyl)amine. Other basic addition salts include
aluminium, zine, benzathine, chloroprocaine, choline, diethanolamine, ethanolamine,
ethyldiamine, meglumine, tromethamine or procaine. '

30 The present invention further relates to an in vivo hydrolysable ester of a |
compound of formula (1). An ir vivo hydrolysable ester of a compound of formula (1) which
contains carboxy or hydroxy group is, for example a pharmaceuticaﬂy acceptable ester which

is cleaved in the human or animal bedy to produce the parent acid or alcohol. Such esters can
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met hoxy iﬁfo@fﬂ S I
pi val oy%ﬁ%ﬁ%%@iﬁgﬁdyl esters, C3_s 3(;{& éSt %)%etﬁ?%loxyfﬂk%le&w%al kyl
esters faod réan‘adrpdmpmmd& yibichlaea ydsoh loﬁthayﬂx owy hydlmlyms of the ester breakdown to
1, 3-di oxol e

5. et hy [E1Y° ea R e oo s of B Aoy gtk et BHOF BEIRHSTONS or o
for exangphe . gﬁﬁ d%ﬁg#l&%éﬂ%yeMecﬁQﬁiom%z ﬁgﬁﬁ%ﬂm@h@%ﬁ@ boxy

group in the corrp this invention. 10 Sui
- phar nic eneups &bt ydexydpeladd @ -edkanosl, forexhpdiesrstyl; hmmdbphmfgatwlc esters

MR S e e T S R R R

Vi vo hy@kahyRieshoabcdribehysti-€C, J)ﬂ]kﬂkdﬁmﬁoylcand gLMB(G,h‘gaIEﬁlmﬁﬁoemeMXy
group/s. Eﬁ | es of g acyl oxyal kyl &crs I ncl ude acet oxynet hox and
3. 2- di méChy sy ity e REkymaRosbr Cov I ormeRsb] o HYRPORFSHDI o
ester fanghits of ring substituents on phenylacetyl and benzoyl include aminomethyl, (C;.

20 gatkylaminomethyl and di-((C;-s)alkyl)aminomethyl, and morphelino or piperazino linked
C from a ring nitrogen atom via a methylcne linking group to the 3- or 4- position of the benzoyl
" ring. Other interesting in-vivo hyrolysable esters include, for example, RMC(0)O(C.g)alkyl-
CO-, wherein R* is for example, benzyloxy-(Ci-s)alkyl, or phenyl). Suitable substituents on a
phenyl group in such esters mclude, for example, 4-(C1-4)piperazino-(Ci-s)alkyl, piperazino-

25 (Ci-4)alkyl and morpholino-(Cy-galkyl.

In this specification the term “alkyl” includes both straight-chain and branched-
chain alkyl groups. However references to individual 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,

30 “C.salkyl” includes methyl, ethyl, propyl and isopropyl and examples of “Crsalkyl” include
the examples of “Cy.salkyl”and additionally t-butyl, pentyl, 2,3-dimethylpropyl, 3- |
methylbutyl and hexyl. Examples of “Cy salkyl” include the examples of “Cy-galkyl” and
additionally heptyl, 2,3-dimethylpentyl, 1-propylbuty! and octyl. An analogous convention



15 groups for hydroxy include Cl-10al kanoyl, for exanple acetyl; bZaﬁzJAWElﬁ?

phenyl acet yyip 20844844t Ut ed benzoyl and phenyl acetyl,

Cl - | oal koxycar bonyI (to give al kyl carbonate esters), for PCE/)%?%%B'B@OSI?S

et hoxycar bonyl ; - (C -4)al kyl car banoyl, and

N (di-(Ct-4)al kyI am noethyl)-N (Cl -4)gl‘kyl carbanoyl (to give

car bamat ggylies € otﬁﬁltmﬁisafokﬂ@ﬁmae@p 1amh£a@§ big h(a@(fat Whropefsi amh@ﬁypf
c e

ring substituents on 11[3) enyl acetyl and enzoyl in an nonet hyl (CI

| 2|o gz g|z Ik% K Areeailyy ridelmla-laqf’ereux) addyhoxanyimodrexampies ofne lz:ﬁlicwlnléi] i no or
grgup to{}@#dleg&ﬁgﬂrylgﬁ |3:)1!€11Hg?ﬁ’t%é zoy‘fmmrel ﬁd}% ghﬂiﬂ i nt eresti ng

\i/\g- Vi vo hyr ol yfsa‘ﬁfb a:a&mt:lﬁﬂﬂ” Esmtéau?ﬁtﬁd fpn?aﬂ)’faﬁrrﬂl?&id M@ﬁ%ﬁ:n)lﬁioaydmlxﬁgm :
erei .S r exanpl e, benzyl oxy-(ClL-4)al ky or. phen tabl e
subst i 5 (EAERigE 3o 7 SRRy FRg AT Wherdne aném%w Gah @pﬁ%ﬂyﬂas FEREARaRpY &,

4-(Cl-4) [ $ Q‘FQ‘

nor phol |%(Q?C%hgﬂale%%nﬁbﬁ$$%%rgog%em ?1% ngﬁ%lﬁﬁ¥lh'§c%oi)}iﬁyt)aé>’?§y T ncl udes

bot h st r%I:rcédhexy:lhaycipt@m@ybMmhﬂdehetxkﬂaylmndI3kquocgzla}mpt§5-emd\fMVer references

to individual s ch p are ecific for the

.straight chain \fé%%?r%‘n%éﬁﬁ f/e% &)ﬁ'é?r&%ﬁ%ésbr? o %ﬂ‘@f’dual branched- chain

al kyl groups sy g&s bf Wi sMlko Ry EngR@Cinbth6xy, @mokjn@réyoayqbqﬂo;fdw n version
For exanple, 30 "Cl .3alkyl" includes_nethyl, and

.Ts']op'r &P yputyledy.dien lé'sl-sfﬂlylp@p%w@/hequm Eaémplpmf “egaaﬁlvbwé@ mclude
"Cl3al k gnad ALy
|net ﬁyl %b/{%:y ancglemﬁm@rrﬁ}: €s. %fbuﬁgﬁﬁ% Iaﬁ&?%n r?]cli’mgg" l‘gp%iar?%wf
6al kydi(Caalityl)adibY inoludé ﬂmldﬁbﬂﬁmjnp N nﬁbthiyl-détthylhpmd, diethylangnaypy| but yI
d tyl t 04/011
O LR R
“incl UdeSm‘éth'WN» h’éhirl}ﬁhmolNEﬁWﬁhm Rl SION-(2- m%ﬁ@ﬂhWNrphenylanuno

3 net hgl but -1 - %/‘ - pentenyl and 4 hexenyl and exanpl ‘es of

" C2. 64b kKiramples pfid\- (Eae@kﬁﬂqﬂ;bmoy ] ardetp«;thylparb@n@dwﬁmylcazbay@m $d¥-(nd
1- net hyl ”

AR T B R A A R i S S N G
ring at opﬂien\mafnemnylaN- -N-ghmtnaﬂﬁmwbdnddﬂa?. fnﬁthlyﬁ)eﬁ@ﬁl-]ﬁr@dmmcaﬁlam{ﬁﬂ O -

cycl obut pranpiEy e Spai e SRRy e ek S DR raRb X gL -

3- OXOCyCétﬁglg%aﬁoﬁ%dﬁproﬁﬁ%—(ﬁfﬂ&hywtﬁ)cafb%ﬁ?ﬁ Ex@uipled OF 6¢, &iyRrigr brono |

o

and i odo anpl es of "Cl_6al kox I ncl ude net hoxy, et hoxy, propoxy,
i sopr a@)omylude methylthio, ethylthio, propylthio, butylthio and 2-methylbutylthio.
C . - “Heteroaryl” is a monocyclic or bicyelic aryl rmg containing 5 to 10 ring atoms of

.which 1, 2, 3 or 4 ring atoms are chosen from nitro gen, sulphur or oxygen. Examples of
heteroaryl include pyrrolyl, furanyl, thienyl, thiazolyl, isothiazolyl, oxazolyl, isoxazolyl,
imidazolyl, pyrazolyl, triazolyl, tetrazolyl, pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl,

25 uiaimyl, benzfuranyl, benzthieno, indolyl, benzimidazolyl, benzoxazolyl, benzthiazolyl,
indazolyl, benzisoxazolyl, benzisothiazolyl, benztriazolyl, quinolinyl, isoquinolinyl and
naphthiridiny]l. Conveniently heteroaryl is selected from imidazolyl, pyrazolyl,' thiazolyl,
isoxazolyl, furanyl, thienyl, isoxazolyl, or indazolyl,

Examples of “a 3-8 membered ring optionally containing 1, 2 or 3 atoms selected

30 from O, S and NR® include oxetanyl, azetidinyl, benzodiazolyl, pyrrolidinyl,
tetrahydrofuranyl, tetrahydrothiophenyl, tetrahydropyranyl, piperidinyl, piperazinyl,
morpholinyl, homopiperidiny! and homopiperazinyl tétrahydrodioxanyl., such as oxetanyl,
azetidinyl, pyrrolidinyl, tetrahydrofurany, tetrahydropyranyl, piperidinyl, piperazinyl,



10 butyl oxy, pentyloxy, |-ethyipropoxy and hexyl oxy. Exanples 2 6 JAN 2007
of "CL. 6al kyl am no" include nethylam no, ethyl am' no, propylam no,

but ylam no woco@yoreishyl propyl m no. Exanples of "di (C1. 6@&%3),@%55975

i ncl ude di net hyl am no, N-nethyl-N-ethyl arri no, diethyl am no,

propyl - N- 3- met hyl but yl am no. Exanpl es _% "N (C _6al kyl) - N-(pheuyl ) am no"

i ncl ude N net hyl - N-phenyl ami no, N propyl - N-phenyl am no and

N- ( 2- met inplghsliy)1) hdhgptisendirairandhor dpifesaimil abried sidk {s@yfralidiyy]) car bani oyl "

are N-nethyl] car banpyl t hyl car banoyl and N-( et hyl but yl carbarmyl.
Exanpl es%egyﬁjlyc&m(@dm@élwnw q’? 3%: ncl ude N-methyl -

phenyl car banoyl N R ey G ; i . d
N- (3- net hyl pentﬁ % tean ') car bamoy J’Ei fg"sy"o? ring system’” include

"N, N- di (mﬁaia:lykiobﬂ)rcladaﬂmdnmwﬂdm)dgplmwmhahm@upmmarﬂ bmimnyiphohhy}ret hyl -

et hyl car banoyl 2 2- rreth | but.yl ), es of '
"Ql - 6a$ky|thio g‘gs“i‘?"é\ﬁtﬁiﬂtﬂf% OSgR ’P’tﬁf%oragp%‘ﬁ’ﬁ’stlms But yl t hi o
and 2- mﬁﬁ&ﬁr@&ﬁcﬁ’th&thhl@ defitigbe ey all dubstiu HoSerOForRio6y 64 thé siRkified I 1 Ng
containing 5 to 10 ring atons of° which 1, 2, or 4 ring atons are

chosen fgonphonthogbatituents being clscniygdwo oERargifake wrecifindgmupsard® i ncl ude
pyrrolyl arraflc'iﬁ I eﬁtrbn]ea% ies th Qﬁt?sﬁﬂleﬁ{s ch&s%:? Fija{nazl ?L’ gt yZO| yl,

i soxazol pyr|dyl
pyri ni di nyI py rPae?ibrmd valyey beé,zB.ani‘,,X aﬁi R"rarcais Polidbws. tSaaE iramarmdy be used

nzt hj en I ndol yl , n2| azo benzoxazol yl , nzt.hazo
tﬁdazéby T SRR g%&‘ﬁ?ﬁé%‘?ﬁ%&%ﬁ’% or egbRgimen ch;hwf hea%?bré‘?rp AYI
|squ|nohhgmkﬂ?pd naphthlrldlnyl Cbnvenlently heteroaryl is selected

fromimdazolyl, pyrazolyl, thiazolyl, isoxazolyl, furanyl, thienyl,
i soxazol yl, or ibmdrwzaspw of Ewmbletsntﬁﬂmmaﬂ@:essm f agomperndas foromdd (1y

: t ai d

oot anyl adbicid BhvewRE SR SECEENEN opfall Al B31C 207 b BN |
tetrahy dhﬂ'&}b’dﬂdﬁhﬁﬁkﬂecteﬂ ﬁbﬁﬁﬁ&ﬂé @h&ﬂ)&ﬂyﬁetermrplemﬂldﬂehwhenpll #pd haizioayl are
mor phol i nyl, honopi per.i d

h d
At O A et BN T

tetrahydr g};}) (%%Xlkyl aﬁﬂﬁ@ﬂﬂo%lﬂé’ﬂnyl p| pera2| nyl, 26 JAN 1007 WO 2004/ 011443
PCT/ GB2003 - nmor phol i hyl, pi peri dinyl and horrtgi)l per azi nyI

further such as Ilpynlqﬂm'la&penwf the m@ntm nopepzyldiptighallysupaity bbyl, 2,013,

pi perazin n redysas urat ed |
het er ocy%‘%/.h"c?s iioﬁég&f& 5 “?(#E’F%%gﬁy%Qi%fe%(ﬁoﬁ?fl?orﬁy?%rl% P{r@ﬁ% w | éridinyl,
pi per azi figthyl hamiphaemadiylyA faric: asgep Rl is Batlzyl.

20 In a further aspect R' is monofluorcbenzyl such as 2-fluorobenzyl,

-~ monochlorobenzyl such as 3-chlorobenzyl, difluorobenzyl such as 2,3-difluorobenzyl,
C fluorochlorobenzyl such as 3-chloro-2-fluorobenzyl, trifluorobenzyl such as 2, 3, 4-
trifluorobenzyl. |
In one aspect of the invention R? is Cy.galkyl substltuted by 1, 2 or 3 substituents
25 independently selected from hydroxy, amino, C;.galkoxy, Cy-¢alkylamino, di(C;alkyt)amino,
. N-(C,.galkyD)-N —(phenyl)amino, N-C, 5alkylcarb51noy1 N,N- di(C1. gaﬂcyl)carbamoyl NL(C.
(alkyl)-N ~(phenyl)carbamoyl, carboxy, phenoxycarbonyl, ~NRECOR?, -SO,R'?, ~SO,NR’R®
and ~NR®SO:R’. |
Tn another aspect R? is Cl_4alky1 substituted by 1 or 2 hydroxy groups,
30 conveniently 1 hydroxy group.
In a further aspect R*is 2~hydroxy—1-mcthyleﬂ1y1 1-(hydroxymethyl)propyl, 2-
hydroxy-1-(hydroxymethyDethyl, or 2-hydroxy-1,1-dimethylethyl, especially 2-hydroxy-1-
methylethyl '



be understood that this definition includes all substituents bein

chosen fromyenmoefbiifie specified groups or the substitu ' osen
fromtwo or nore of the specified groups. An anal ogous ?gtrgl\slce}aﬁﬁ(%s@ﬁsﬁ?
-applies to substituents chosen from" ll?or 2" groups. Preferred val ues of

5 Where optional substituents are chosen from"1, 2 or 3" groups 'ééﬁmﬁ o7

v L)

Rl, R2, R3, X and RX are as follows. Such values may be used 7 10 where

appropriate Wi t in anyaspéctiolf thedgfentivh RO Rshydfigan.ms or embodi ments def i ned
herei nbefore or _ herei naftﬁ{?._ In one,aspect of the present invention
there i s provi ddBoBe ¥BRGEEHY BYontisn Ry isdiydmgen, £54alikp for sampivmethiler ei n R1
is G 4al kyl yp_pti onal ly substituted by 1, 2 or 3 substituents. ‘

[ ndependentﬁ y selected fromnitrile, phenyl or heteroaryl, wherein phenyl
and het eroaryl dnend#&pegiof Greahveption BS isitydtogeh, 63 4dlkylbrohedlsubst i t uent s

Lr T aGr omet byl PIF SHESHRO e dCY0LP B I HEoER GeloH b Toansyl -
optional ly substr bﬁgﬁge@bfﬁ)efhlgvenﬁbnﬁwis BRSO L a8y 3r§ﬁé?x§ﬂi tuents
0

i ndependently selected fromfluoro, chloro,”brono, "nethoxy, nethyl and
“trifluoromet hyl Inpngaspetief thedpeestioRX is Bydsegenyhalo,2ana nifrd, bydrbey, tiggact Rl

. | .
5% el or of AR CRoneRY stheRRuar 6 00OP et JERRREHE RAGTOR 7 SRRR,

flu (2) r oc hCogadlog Kiapyional ijnbetittltﬁd ijw 192 or qutmimt theihtaﬁlbendéﬁﬂyf dteLeefe@ Egﬂiml o,such

a , , v | I . one, C { e, Nven 0 IS

ci?s‘m @ | 0&5@@%&?@8’%@&%{09%”, NERRE SR> 508K 15{%1;@32%"2?@& ly sel ected

f rom hydnerdso,&M no, Cl_6al koxy, C _6allcyl am no, di (C _6al kyl)am no,
~ N-(C _6ai kyl) N--(phenyl)am no, N-C _6a]kyl carbanoyl,
N, N- di ( C1. 6al kyIb) ezothsaaenerct X ne (ix@rogen gzl gl anoNaifnohkirdldye thi i wlkyl wdiihoxy,

oo SRR S B I Prory e e
conveni eOR*y-NR*RS, dcOXRBf,0apOR’n -HRIaDRh 3R 'Asgest 'Y RRO,NRRE and
P AT R TIA T LT N~
especi al s ﬁ&ﬁXJJOle-ﬁﬁ{hﬂI% hyl 2 6 JAN 2007 WD 2004/011443
Per! 6820%%7%%%‘% In another aspec;t X is hydrogen, halo or Cy.4 alkyl (optionally substituted by 1, 2

or 3 substituents independently selected from halo, -OR?, -NR®R®, -CONR’RY, -COOR’, -

NRECOR?, -SR", -SO;R", -SO,NRR® and -NRESO,R),

20 In another aspect X is hydrogen.

- : In one aspect of the invention R* is trifluoromethyl, NR®R®, phenyl, napthyl,

(“ monocyelic 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 phényl or
heteroaryl group is optionally substituted by 1, 2 or 3 substituents independently selected

25 from halo, cyano, nitro, -OR*, -NR'R’, -CONR’RS, -COR”-COOR’, -NR*COR’, -SR",
-SO,RY .SO.NRR®, -NRESO,R, Cr.salkyl or trifluoromethyl;
or R* is a group selected from Cyscarbocyelyl, Cisalkyl, Ca.salkenyl and Cyealkynyl whereby
the group is optionally substituted.by 1; 2 or 3 substituents . independently selected from halo,

~ -OR*, NR’R’, -CONR’R’, -COR",-COOR’, -NR*COR’, -SR'’, -SO;R"’, -SO;NRR’, |

30 -NR¥SO;R®, phenyl or heteroaryl; and wherein each phenyl or heteroaryl group is optionalty
substituted by 1, 2 or 3 substituents independently selected from halo, cyano, nitro, -OR*, -
NR'RS, -CONR'RS, -COR”-COOR’, -NR!COR’, -SR'°, -SO;R’, -SO,NR’R®,
_NR®SO;R’, C,.galkyl or trifluoromethyl;



-9- In one aspect of the invention R3 is hydrogen. In one aspect b{GtJhﬁZM
I nvention R4 is hydrogen, Cl.4alkyl for exanple nethyl, or phenyl4 A 0

‘one aspect vwph 2§28 1dspyention RS is hydrogen, Cv4al kyl or ﬁlbﬁ Ln one
aspect of the invention R6 is hydrogen, d 4al kyl or pheny .&(40?13/%12%73

aspect of the invention R70 is hydroge Cl4al kyl or phenyl. In one
aspect of the invention X ishydrogen, "hal o, cyano, nitro, hydroxy, thio,

Cl. 6allcylthio (mptfuaheak ecSQﬂﬁ&iﬁrEﬂtﬁ!ﬁl@Ms héfy], BeRbRsyl] INRERY & t ed
fromhalo, -OR 7 -NRL5R1) IyCI-saI | cyl (op tlgng@ I'y substituted byﬁj{l)ﬁls:Z or

3 substi ﬁ%@ﬁﬁdsfrqnh SepdlRdarhicrspydls gevmig opti@mllmaubﬁntutedlby OrR4or 3-shRSIRBDts

- CONRSRS;, g:ggg R

anot her as ec zylsgféﬁﬁ ro hﬂé% g, Nf:ﬁ%noco %@ﬁbwﬁg’

al Iéyl or~SD|R eﬂ(?(zmﬁf L ngL yhay]hﬁthbtemmsggﬂh%%ne% ggahmb%tl tuents

I ndep nt el ecte r NR! NR

cogegﬁe cragey] Eroup srap onég)mﬁéﬁste%hﬂla%onmy@p@s mdepenzlenéﬁmlrs@tﬁd o or
4 al kg Oc t al SUTRET CehgoRbY. 72 pt loect ed

: from hal obﬁ[ﬁhm #&me&g,mdl?”n anot her aspect‘:b@ié ﬁidrgkén él 0 %? Tl -

al kyl (opﬁO:NBéR? yI\Ell BEbRY, Gh.edkyr rifludronoathyd. subst i tuent s | ndependent I y

selected fromh OR4 - SR10,
~SO2R10, - SCBNR%%W ﬁﬂﬁ@%ﬁ@fﬂly@wﬁg%‘?% i s hydr ogen. In

one aspegheqjyhhﬁ@zbm@@ﬁgoggmm is trifluoronethyl, NR5R6 phenyl ,
thi nmonocyclic or bicyglic heteroaryl V\/nereln a heteroring may be
?rtl Ply or fuln§iuhenrpee® dnmethyhehew! pot-aeiyimidegelyber bd-oms may form

a car bon?{ gﬁ@d is'ﬁj wherei n each phenyl or heteroaryl group is
optionally sa' strtuted by 1, 2 or 3 substituents independently sel ect ed

25 from hal o, cimmfirther sspect R*QRAVR RARERGS 2z dHIONRERGToLidGOR bipsB@ERT or
-NR$CCR9F Eﬂi‘/‘“ -SOZR?O - SO2NR5R6, - NR8SQ2R9, C,. al kyl or
trifluor ‘is a group selected from C3. 7carbocycl yl,

Cl_sal kyl , C2 SAI}is@faﬁledam@b @%oﬁ?b&anybe%ﬁﬁlmwh&@mgr oup is optionally

substltut or 3 substituents . independently selected from hal o,

- OR4, ) salbibmgpmlly sabrtituted b R2 or-mbettrents ingependayily RelectedSHOMRSRG,
O A A o B AT
sel ect edo1f3r snbstitafbrms indysendentlyi seleoted ﬁméhalo cyano, -OR?, -SR', Cy.salkyl and
trifluoromethyl;
R?is Cy.salkyl substituted by 1, 2 or 3 substituents mdependently selected from hydroxy,
, 20 amino, C;.salkoxy, C;.salkylamino, di{Cygalkyl)amino, N-(Cy.¢alkyl)-N —(phenyl)ammo, N-
= 01 ﬁalkylc':arbamoyl N, N-di(Cy.alkyl)carbamoyl, N<(C; -salkyl)-N —(phenyl)carbamoyl,
(‘ carhoxy, phenoxycarbonyl, ~NRECOR®, -SO,R', —SOzNR5 R® and -NR®SO,R%;
R?is hydrogen;
rRY R RE R RY, R R R, R RB, RY R, R'® and RY are independently hydrogen, C,.
25 ,alkyl or phenyl; and
X is hydrogen, halo, cyano, nitro, hydroxy, thio, C,_salkylthic (optiona.lly substituted by 1 or 2
substituents selected from halo, -OR", -NR'*R'®), C_alkyl (optionally substituted byl,20r
3 substituents independently selected from halo, -OR*, -NR’R®, -CONR’R®, -COOR’, -
NR®COR?, -SR!?, -SO,R°, -SO,NRR® and -NR3SO,R®);
30 R*is-NR’R®, phenyi, 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



| NRSR6, - CONRS5R6, - CORT- COOR7, -NR8COR9, -SR10, -SO2R10, - SO2NRSR6 N 7007
NR8SO02R9, C -6allcyl or trifluoronethyl; 2 6 JAN 2007 WD 2004/ 0121’134‘5,A

PCT/ GB2003/W03damit4d9- I n a further aspect of the inventpefghadeSotany! .
heteroaryl, -NR5R6 or a group selected from G _8al kyl whereby the group
is optionally substituted by 1, 2 or 3ysubstituents independently
sel ected from hal o, -OR4, -NRSR6 - SR6, - COOR7, - NR5COR9, - SR1,

802R10, uﬂéﬁd\dﬂ&ﬁﬁf selebRE SOARB Lo, iyemy hitror -ORY, mﬁtﬁylcomazﬁymﬁ CaoRY -
phenyl or_% 5y| Qup i1 S tut by 1 or 3
substi tu QB na Py’sgbg\éﬁgd %{?ﬁdﬁ ﬁaﬁ alk%ﬂ{ fugretefhyliora,

- NRSR6, o N T RQally1 Gl ﬂﬁﬁ@%@b 1, PG substitkdat iy R9,
Cl - 6al kyl or tr| fI uoronet Ay, Rr; ) furt hersugspec deeﬁ&%[%ﬂ% e?fep%ﬁg)lz 1

- et hyl i hldafR'yINR'R’ 2CONR® hﬂﬁ]ORﬁ-ﬂ@ﬂWy FNRYEOR'S e&&‘f&B@bRIOASMNR?‘Ra

i et gt PRIyt B R R opin Sl Bhe¥d RS dularotis ool ny1

pyrolidi awsnmwm@rrlamomsIsumltudmnmpéﬂdaﬂﬂy sefecwde&cﬁﬁ held @Aaﬁs witf, -orfrpound
is of fornglﬁépm grein, 15 Rl is %ﬁa é o] t|q9a1 _ ybﬁstltuted by
1, 2 or s stRdeg@WemW ecbRd, FP@R niSENRR’, phenyl or
heteroar groaryl are opti onal |y substituted by
ngRS\ﬁE ?%Een?m epengmﬁfly sel ected from hal o, cyano, -OR4,
-SRlO C 6al kyIMmﬂﬁbrptaferfddwdnssmﬁctomﬁounmdfforﬁ’,iulzg(abmbrehubsti tuted by 1,

C 6 aﬁlgogslsst%%’l 2{’%’&?}%‘ eﬁleft g&ec&l@{ g ;%%?:gﬁf éosmba}/ tuen: s%&epengenﬁy selSdted
N- (. bakds fhoobs (cﬁfb%‘)bﬁrﬁﬂ‘lﬁ&hm&"m Bdnld e RoRBIRY | |

NN- di (CI - §a| kyl ) car barmyl 6al kyl ) - N- phenyl car bamoyl , car boxy,
phenoxyc& t‘ﬁcﬁmlﬁ NROSIRGA m@zmdroxsmmms and NRSSO2R9: R3 i s
hydrogen 5 R6, R7, R8, RO, RIORI R12 R12 RI4 R15 R16 and Rl17 are

i ndepend 551 9’ ﬁ&? ogen, Cl. 25 4alkyl or phenyl; and X is hydrogen,
hal 0, cyanehydibgdmandiydroxy, thio, Cl-6alkylthio (optionally substituted
by 1 OlrS }Z{x is methyl, phenyl, 1-methylimidazolyi, 1,2-dimethylimidazolyl, isoxazolyl or N,N-
dimethylamino. Alternatively R*is ;NRS RS-such as azetidinyl, pyrolidinyl piiaerazinyl,
piperidinyl or morpholinyl
In another class R' is benzyl optionally substituted by 3-chloro-2-fluoro, 2,3-
difluoro or 2,3,4-trifluoro
20 R?is 2-hydroxy-1-methylethyl
— R}is hydrogén
(‘4 X is hydrogen
R* is azetidinyl, pyrolidinyl or morpholinyl, N,N-dimethylamino, plpcndmyl methyl, 1-
: methylnmdazolyl and 1,2-dimethylimidazolyl.
25 Convenient compounds of the invention include each exemplified compound,
| each selected independently and pharmaceutically acceptable salts, in vivo hydrolysable
esters thercof. | _
Particular compounds of the invention include:
: N-(2-[(3-Chloro-Z-ﬂuorobenzyl)thio]-6-{[(1.R)-2—hydroxy—l—methyle_thyl]anﬁno}-pyrinﬁdjn-
30 4-yD)methanesulfonamide -
N-[2-[(3-Chloro-Z-ﬂuorobenzyl)thio]—6-[(2-hydroxy-1-methylethyl)amino]—4-pyrimidinyl]-4—

meorpholinesulfonamide



substituents selected fromhalo, -ORn, -NR15R1), Cl-8alkyl (opti on?lﬁl .?’AN 2007
substituted by 1, 2 or 3 substituents independently selected fromh

- OR4,” - NREREO 260@0ONRER6, - COOR7, - NRBCOR9, -SR10, - SO02RIB(T/6SOBMRBRE and
-NR8SO02R9); 30 R' is -NR5R6 , phenyl, napt hyl, nonocyclic or bicyclic
het eroaryl wherein aheteroring may belpartially or fully saturated and
one or mpre ring carbon atons maﬁyform a carbonyl group and wherein

each pheiVi2-43-khlor-giugropheylime l]ﬂpﬂr%ﬁa’rlly?méiﬁrﬂsltlﬁhﬂﬁ@‘bﬂ)WHQ] 42 or 3

bsti t ugpts: 2 JGB20031003175 - 11-
isﬁdelenSZ’R{‘% s’q g?l\&é%‘ oﬁ%%égﬁgé% ¢0, -OR4, - NRSR6, - CONRSRS,
- COAT - COGRZ(2,3 DslBB@GE&;zy})ﬂiBJ@ {[(1SG2RroxySCRMRS Ry o NRRSPRARAIdiCA- 6al Ky |

or triflu r.omeé_‘Fl R: is O _8alkyl optionally substltuted by 1, 2 or
3 substlty BRER ﬁ&@BEPRP@H@‘Fy sel ected from halo, -OR4, -NRSR6, - CONRSRS,

- CORY, [ (80 =) ]gmnmﬁgﬁggﬁ% abhenyl
or het gr oa y[i(23 \Ahe?nezyﬁﬁ}aggh{[gﬁny Oﬁﬁﬁter?&)}’ gro I's optionally

substi tuWBﬂymhdine—Esmfonamsiﬁbst i tuents independently sel ected from hal o,

“LCoRi0, NSRRI o R D BIeY O R RYFOUT TSI OTRA  bher

preferre@j)gieﬁaﬁleqtsw{@ﬁﬁmded |s of forrrul a (1) V\/nerel n, 10 R1L is benzyl
optional !é‘f\;{subst i tuted 2, substituents

i ndepend 6&[(b@r%&lﬁ'é@wflrmﬁhylpf@aﬂ@mn@}rﬂd(%3 4ty Bpasobangyibiey-pymmidigt- and
Tifly | kyl substituted by 1 or 2 hydro roups;
{RSVI S hygﬁ&%ﬂd B%,sluﬁ I%-l(])lggn yandu15 :R’ul S me%/hyl phengl o arep

1- net hyl Nﬁﬂ@m})&ﬂudm&erdymoﬂ-ﬂ- {[(tiR) 2zlntdydxy-1 -mthahﬂﬂyy]lammo}pyxﬁﬁrudm-tl—

di met hyl a fd g ti ve R' is -NRSR6-such as azetidinyl, pyrolidinyl
pi per azi Plorphﬁ eErs mor pholinyl In another class Rl is benzyl

o one Fvﬁzﬁﬂg%%%é%%%me{%ﬂ BB B i
hydr ogen 4-y)azetidine-1-sulfonamide

15 N-{6-{[(1R)-2-Hydroxy-1 -methylethyllamino}-2- (2.3 4—t11ﬂuorobenzy1)thlo]-pynmldm-4-
yl}azetldme- -sulfonamide
N'-(2-{(3-Chloro-2-fluorobenzyljthio]-6- {[(1.R)-2-hydroxy-1 -methyleﬂlyl]a:mno}-pynnudm-
4-y1)-N, N—dmlethylsulfamﬂe and
N-[2-[[(3- Chloro-2-ﬂuoropheny1)methy1]ﬂ:uo] 6- [(R)—(?.-hydroxy— -methylethyl)am.mo] 4~

20 pynnndmyl] 1-methyl- 1H—1m1dazole-4—su1fonam1de
and pharmaceutlcally acceptable salts, solvates or i vivo hydrolysable esters thereof. Each of

(" the above mentloned compound and the pharmaceutlcally acceptable salt, solvatc or in vivo
hydrolysable ester thereof, individually is a preferred aspect of the mvention.
| Further particular compounds of the invention include: ‘

25 N—(2—[(2,3-diﬂuorobenzyl)thio]-G-{[(1R)—2—hydroxy—1-methylethyl]anﬁno}pyrimidin-tl-
yiymethanesulfonamide; |
N-(2-[(2,3-difluorobenzyl)thio]-6- {[(1R)-2-hydroxy-1 -methylethyl]ammo}pynnndm—4—yl) 1-
methyl-1H-imidazole-4-sulfonamide; o
N-(2-(benzylthio)-6- {[(1R)-2-hydroxy-1-methylethylJamino} pyrimidin-4-yl)-

. 30 methanesulfonamide; and
- N-(2-(benzylthio)-6- {[(1R)-2-hydroxy-1-methylethyljamino} pyrimidin-4-

yl)benzenesulfonamide;



R' is azetidinyl, pyrolldlnyl or nDrphollnyI N, N—dlnethylanl no,

pi peri di nyl, nethyl 1- nmethylimdazolyl and 1, 2- d|nethyllnldazonZEJQEZW7
Conveni ent of the invention include each exenp und,
each sel ecte |n eﬁ%%dently and pharmaceutically accepta%¢§b§gpgﬁg?ﬁh

vivo hydrol ysabl e esters thereof. Paraécular conmpounds of the invention

i ncl ude:

N( 2- [ ( 3- Ghdl pmmaca‘ukmrmeéma dalith, %brv@teé bt ARkvodryaysiy@¥is eberBhS¥d e tHyh ban n
o}-pyrimdin- 30 4-y nethanesulfonanl e

h7-[ 2- [ (3eEhoss mﬁrzﬁqneé seBpEmg Ry the riwmeaceytically secexigble selb tshlyriston i Yiami no] -
4-pyrim ‘ﬂg!;% d%i@% e&%’%ﬁ&@&l fnﬁﬁz?d&aﬁ? &%rgﬁngd gspeéat"gf %%Olgven 10112004/ 011443

PCT/ GB200
N-[ 2-[ [ (3- Chl or GFt2- p&ésammmnamyﬁmt Prphidedprodeses[f62hbypavstion ofidpstigtshy | )

. | al\ll-m( 201[ (5421 §P%Hflgjgj %| !11 943 crﬁctillpﬂ;é m dazol e- 4- sul foném Qe

10]-6-{[ (IR -2-hydroxy-1- rrethyl et hyl ] am no} pyri m di n- 4-
yl) pi per|d| ne-|-sul fonam de 5
N-(2- [(Zwuorobenzyl)thl o] - 6-{[(1R) - 2- hydroxy-| - met hyl et hyl ] am no} py

d - f d
Ir\ll- ?12 I[?Zil@ '1‘\_% %ﬁ%é?g nzyﬁ}%‘zﬁ%ﬂi @?a?[(FR) 2- hydr oxy- 1- net hyl et hyl ] am no}

pyrim din-4- yl)azeNrRdRbe-| -sul f onam de N- {6-

{,[(1) ?) - 2- Hydr oxy- 14net hyl et hyl ]

amno} 2-1(2, 3, &t pd or obenzyl ) thi o] - pyrlmd|n4 10

yl}m)rphollne 4-sul fofjami de N-(2-[(2, 3- leluorobenzyl)thl 0] - 6-

{[(IR)-2- hydr?_hm- Bf hyl ] am no} pyri m di n- 4-

yl ) mor phol i ne- sul Nona® de M(2-[(3

-Chlor -2-flugrobenzyl)thio]-6-{[(IR)-2-hydroxy- I-rrethylethyl]amno} pyri
m di n-l 4 yl ) a¥€ti di ne-1-sul fonam de 15

N-{6-{[(1R) - 2- Hydr oxy-I| - et hyl et hyl ] am no}-2-[ (2, 3, 4- trlfluorobenzyl)thlo
]-pyrimdin-4- aze i di ne-1-sulfonamde N (2-[(3-Chloro-2-fluorob
enzyl ) t bdkregr R{ ER% amwdcﬁch iy formmoial(y) mdny is) hydmgnm with-splferiyicldondes

4-Y1) - N R diTeh WHerd R BT 8med B formute (1),

and optionally thereafter (i), (i), (iii), (iv), or (v) in any order:

15 i) removing any protecting groups;

i) converting the compound of formula (1) into a further compound of formula (1)

_ ii1) forming a salt '

C iv) forming a jn‘odrug

- v) forming an in vivo hydrolysable ester.

20 ‘Reaction of compounds of formula (2) wherein R', R and R? are as defined in
formula (1) and X is hydrogen with sulfonyl chlorides (R*SO,Cl) can be carried out in the
presence of a suitable base and solvent. Examples of suitable bases include trialkylamines,
such as triethylamine or N,N-diisopropylethylamine or pyﬁdine (optionally in the presence of
a catalyst such as 4-dimethylaminopyridine). Suitable solvents include dichioromethane,

25 pyridine, N,N-dimethylamides, 1-methyl-2-pyrolidone, and ethers such as tetrahydrofuian,
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.



N-[2-[[(3-Chloro-2-fluorophenyl)nethyl]thio]-6-[(R)-(2-hydroxy-I '@52)5“%07
hyl')am no] -4- 20 pyrimdinyl]-1-nethyl-|Himdazol e-4-sul fonam de

phar maceut i W294/8 e pt abl e salts, solvates or in vivo hPEFEBIWanIETS
esters thereof. Each of the above mentioned conmpound and the
pharmaceutically acceptable salt, solwie or in vivo hydrolysable ester

e kBl B e RE g2 s K B
N (2-[ (206 dhluespsabania éérﬁﬁdﬂnd@oﬁoﬁﬁﬁh(% S WYk R sk anv o} py

ri mdin- sul fonam d

N-(2-]( 2ff31mhla‘ QWmd)Tbadmldg)m hy U]aat&e(r[ WitiRpu@edpiiidic tamdsNiﬁRﬂytk dtfineli franmi no} py
di | - d N-(2-(b lth 6-
(1 (1R - 2ol m B B pe b BAR G Ry y - 50 )

met hanesul f onami de; tand N-(2- (benzyl t hi o) - 6-

{[(1R) - 2- hydr.oxy- | - gret hyl et hyl ] am no} pyri m di n-4- yl)benzenesul f onam de;
2 6 JAN 2007 _ N011443 PCT/ GB2003/ 003175 -13- and pharnaceutical ly
acceptabl e salts, soL&gtes @r in vivo hydrolysabl e esters thereof. Each
of the abovem t\n geonpound and the pharnmaceutical ly accept abl e
salt, 8olvate 6r in vivo hydrolysable ester thereof, individually is a
preferred aspegt of the invention. 'The present |nvention,further

provi des processes for the g{eparatlon of conpounds 5 of formula (1) as
?:efl ned above mﬁmﬁpb@nﬁmﬁg £ bmasmmelma\ﬂhylammatsudgasemcﬂwbmmbrd{N~

rmul a 10 R2 and R3
are as déif%gORéo@NFﬁ“ﬁ% mia% © S?ﬁv n{ggcguq?ﬁt\' odé%ﬁth&fa%]h E’S’lﬂr ﬂgyﬁzchl ori des
(R' SOZChyrotiti@iepardetiicss mh defetralylivd RrdnQ L didkahd Jelyme and diglyme. The
10 temperature of the reaction can be performed between 0°C and 150°C. Preferably N, N-

diisopropylethylamine in 1-methyl-2-pyrolidinone at 120°C is used.

Compounds of formula (3) wherein Rland X are as defined in formula (1) and L is halogen
may be prepared by treating a compound of formula (3) wherein R'and X are as defined in
formula (1) and L is OH with a halogenating agent such as phosphorous oxychloride. The

15' reaction may be carried out in the presence of an N,N-dialkylaniline, such as ¥, N-

dimethylaniline at reflux.
_ Compounds of formula (3) wherein R'and X are as defined in formula (1) and L is
C OH; '
=" N
l
"
N /L SH
20 (4)

may be prepared from compounds of formula (4) wherein X is as defined in formula (1) by
reactlon with alkylhalides (RyA) where R, is as defined in formula 1) ancl 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



and optionally thereafter (i), (ii), (iii), (iv), or (v) in any or?ng:AN 2007
15 1) renoving any protecting groups; ii) converting the conpound 0

formul a (1) Wion0et/e1448r t her conpound of formula (1) iii) pComB2egees1sR t
iv) forming a prodrug v) fornming an in vivo hydrol ysable ester. 20

Reacti on of conmpounds of fornula (2) wherein Rl, RZ and R3 are as defi ned

in formula (1) and X is hydrogen with sul fonyl chlorides (RxS02Cl) can
be carri @ad diglyneentalsohqle sedirisanadhiangl, Qﬂﬂﬁ@dbﬂ@%ﬁé@hﬁ@fﬂf@hpma@mpl es

of suita ses i ethyl am ne or

NN- di i so%&%}% yw%m%ﬂﬁléﬁ g}”‘%l %hfg‘%te ﬁﬂ"ﬁ?ug he presence of a
catal yst such ascoqnpdmﬁmdﬁbmmm »ome@amng)andme a@ﬂmahzymman(npdnudﬂs

di chl oromet hane, 25 pyridine, T-di net hyl am des, 1-nethyl -2-pyrolidone,
and et he8logemEh as tetrahydrofuran, |, 4-dioxane, glyme and diglyne.
Preferably NN-di methyl formam de is used The tenperature of the reaction
can be perforfred between -10C and 100C. Preferably N N

dii sopro am ne i'n di chl oronmet hane or pyridine with

4-di net hyl a e both at anbient tenperature are used. 2 6 JAN
2007 WO CT/ GB2003/ 003175 -14- Conpounds of formula (2)
V\/(’Iel’ell‘jF&‘ R3ananre as defined in formula (1), can be

: prepared rom corrpounds of formula (3) wherein Rand X are as defined in
formul a 1 and L is hal ogen by treatnent with nucl eophilic am nes NRZR3
def i nexhyiatso Heqrapated fifor) cimpdunds f foseula €5) ofhereis Kiand Bl areha defired dn

o
Tl ude Ermagn B issaiodennY rReod withpons R e hyaftde sofRG in

di i sopr o Iﬂédéﬁé@dﬁa@mtabﬁlédlﬁéﬁ& eSsieibYadhents iMehidd oV N Qf%rhiﬁdaﬂé des,
1- rreth | - 2- roli done and ethers such as tetrahydrOfuran, 4- di oxane,
glyme! nGCQH*PIQ ethgss such as tetrahydrofuran, 1,4-dioxane, glyme and chglyme The
temperature of the reaction can be performed between 0°C and 150°C. Preferably acetonitrile
at 60°C is used. - '
Compounds of formula (5) wherein R'and X are as defined in formula (1yand Lis
halogen may be prepared from compounds of formula (5) wherein R'and X are as defined in
15 formula (1) and L is OH by reaction with a halogenating agent such as phosphorous
oxychloride. The reaction mey be carried out in the presence of N, N-dimethylaniline at
reflux.

C OH;

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

L

|

Nl

20 N

(6)

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.

25 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 fert-butoxide. Suitable solvents include N, N-

dimethylamides, 1-methyl-2-pyrolidone, ethers such as tetrahydrofiran, 1,4-dioxane, glyme



10 tenperature of the reaction can be performed between 0C and 150?5 007
Preferably N, N- diisopropyl ethylanmine in 1-nethyl-2-pyrolidinone a 1‘%‘&
is used. CoWﬁdﬂWd)éle? formula (3) wherein R and X are asPO®GB2@A003175
formula (1) and L is halogen nay be prepared by treating a conpound of
formula (3) wherein Rand X are as defijged in fornula (1) and L is OH
with a hal ogenating agent such as phosphorous oxychloride. The 15

r eact i onamediglyme and pleohalsisuchas m&lapoleﬁbmméa@fteﬁm\ltﬂﬂoh i Rrefeyabprppotisriem such

asNNd eflu ds of forrrua 3) wherein R and
% are aohREe BN N BEeRhG el n AR PR X R LN NeH 50 ()

may be prepared (fofr@ﬂiuﬁﬁfm@cuﬂﬁiiaeqﬂ & B}Hr@elﬁfb} cm@@ﬁﬂly&vhl%b?@ adeidined in
formula (1) by reaction with alkylhalldes (R1A) where R is as defined

in for mukepwrin thliferature onapb bR ersily Prepared priggkRayen (Phniquesi t abl e base and
sol vent. Exanpl es of suitable bases include the alkali netal hydroxides
such as Li, Na, or 25 K, or netal carbonates such as Li, Na, Kor Cs, or
net al acEtoaéssQ such as Li, Na, Kor Cs, or netal alkoxides such as Li,

Na, K-tert-butoxide. Sua F%\?g scajavents i ncl ude N, N :

di net hyl t’&@%ngla‘f?gfw 9 Bei(& none, ethers such as tetrahydrof uran,

1, 4-di oxane, glyne 2 6 JAN 2007 WD 2004/ 011443 PCT/ GB2003/ 003175 - 15-

and diglyme ang al ¢ohol's such as nethanol, ethanol and tert-butanol.

Pr ef erably pot hydr oxi de i n NN\ di_rret hyl-f or mam de at anbi ent
rrperature@s u edA\;:orrp%qnds of formula (3) wherein Rland X are as

dflneleQf Lis halogen; L X IINR

O
M

10 _ . .
wherein R, R* and X are as defined in formula (1), L is 2 halogen and Y is either hydrogen or |
a protecting group with nucleophilic amines of the typb NR’R? as defined in formula (1) in
the presence or absence of a suitable base and solvent.
and optiocnally thereafter (i), (ii), (iii), (iv) or (v) in any order:

15 i) removing any protectiﬁg groups;
ii) converting the compound of formula (1) into a further compound of formula (1)

o | iii) forming a salt
C. iv) forming a prodrug

v) forming an in vivo hydrolysable ester.

20 | | |

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 1-methyl-2-

25 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 hydroggn;



5L NS~ (5 nmy also be prepared from conpounds of fornula (5) wherein
X and R are as defined in fornmula (1) and L is hal ogen by reacti o6 JANt2607
concent r at ey ampi yum hydroxi de solution in the presence of a suitable
sol vent. Suitabl e sol'vents include N-methyl-2-pyrolidonePCHFBRYENErile
and ethers such as tetrahydrofuran,l|, 4-di oxane, glynme and diglyme. The
tenperature of the reaction can be per"F?J‘r med between 0C and 150C.
Preferably acgtonitrile at 60C is used. Conpounds of fornul-a (5) wherein
Rland X are ap defined in fornula (1) and L i-s hal ogen may be prepared
fromco f formula (5) wherein RL and X are as defined in 15
formula (1)jandjL is_ OH by reaction with a hal ogenating agent such as
phosphorﬂe otRHe. The reaction may be carried out in the presence
of N, Ndi nethylanitine at reflux. Conmpounds of fornula (5) wherein Rand X
are as dqg)i ned in formula (1) and Lis CO4 L N 20 L NK SH (6) may
be prepared from conpounds of formula (6) wherein X are as defined in
fornul a (nay teptepatedi foonDebhpounds of foomuiwi3)hwiediy X dmdl R 'desay dEAR inforsulR] i s

as defin in_for a and Ais al ogen in_the presence.qQ sui tabl e
base a_nd?gcﬂ“aé‘n‘f‘ ?%@g@ié{ﬁ{ﬁa&m@wlﬂgﬂﬁﬂgg % @W&EB WH@%\%Q 2 et al
hydr oxisdegmesuetts a8 ddfined Mo forRla (0 inUWe $FBlcAte SO RARNAL BSseSMERoRentLi » Na, K
or Cs, or netal acetates such as" Li, Na, K or Cs, or netal alkoxides

such as Li, Na, Ixamples-of guitpbiadmsesdn¢ludeshe alkali wsted bydnivich eietds arNa-or K.

T i o ATUEIE e it R e B, T AP R CHRGS L 16
and di gl ysehadiefupdic QHodioxsiectiyms ankdibhne!  Thetdapehtuing ihekhctiot haydle.

Pr ef er abl ot assi um droxide in NN-di nethyl fqQnnam de at anbi ent;
t enper at @%@gqxge% §ivypen ODC\,( ant? IOOQC. Preferably-sgé:;um._ ydr?de m N, N-dimethylformamide at

10 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 NR’R® 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
15 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 _
Qr (c) treating a compound of formula (8):
NR2R3

|
R1
L \N*S/ |

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 NRRE in

20
(8)

25 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;



Conpounds of fornulae (4) and (6) are either commercially avail ablel JA&N #07
Mell  known in the |iterature or may be easily prepared using known

t echni ques. W828#+8Hd4s 2 (b) treating a conpound of for mRGH/GE3/00B17X | N
101 RX-S-N NS if ~OY (7)) 10 wherein RI, R' and X are as defined in
formula (1), L is a halogen and Y is ei&her hydrogen or a protecting

group w t)h nucl.eophilic an of, e type NRZR3 as .defined ip formula
(5 P o™ Pt Resonpodbatuni (1 b Rt conading of reBriagl ' and

opt i onal iy sdrhvgieaddier (i), (ii), (iii), (iv) or (v) in any order: 15 i)
renmovi ng, any -protecting groups; ii) converting the conpound of fornula
(1) i nt oivaformngeeprod@gpound of formula (1) iii) forming a salt iv)

form ng @ﬁ%ﬂé%ﬂiyﬂiw}ﬁ%d%f&gab?{%{n vivo hydrol ysable ester. 20 Exanpl es
a ude

of suitable es’inc rial Kyl'am nes, such as triethylamne or N, N
di i sopfopyl et hyl am ne. Suitable sol vents includeN, N-di net hyl am des,
1-met hyl - 2- pyrolidone, and ethers such as tetrahydrofuran, 1, 4-di oxane,

glyme and di gl y#A¥amnieof sudable patesinelnds therikalivnetel byeridesrsusheashls orgfmsd

bet . il -2 o i .

ised - CopparaEmian pal ket SNEOI Ko Beloils 6 e Al WRAAENT I BE |

f or nul a $uijebrsdlventsiinclinde A edimeaihilavides, bmetlol-2qtyralifimpne etheny sunly ds ogen; 26

JAN 2007tet1~ahydroﬁ;ran, 1,4-dioxane, glyme and diglyme. Preferably sodium hydride in N,A- -

T

il 10 dimethy]i‘omamide at ambient temperature is employed.

- Compounds of formula (8) wherein R!, R%, R? and X are as defined in formula M
and L is halogen; '

L
L \NJ\S/ R
©) | |
15 may be prepared from compounds of formula (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
C MN—dimethylaxnides, 1-methy1-2—pyrolidone; and ethers such as tetrahydrofuran, 1,4-dioxane,
20 glyme and diglyme. The temperature of the reaction can be performed between 0°C and |
| 150°C. Preferably MN—dﬁsopropylethylanﬁne-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
25 NR’RS, are either commercially availabie or well known in the literature or may be prépared
from the correspending commercially available or well known in the literature sulfonyl |
chlorides R'SO;CL. o |
It will be 'apprcciated by those skilled in the ari that in the processes of the present invention
certain functional groups such as hydroxyl or amino groups in the starting reagents or

30 intermediate compounds may need to be protected by protecting groups. Thus, the



WO 2004/ 011443 PCT/ GB2003/00317-5 -17- L X N L R (5) may be prepared
fron1conpounds of fornmula (5) wherein X and Rl are as deflned||1fcﬁﬁumHZMW
(1) and L is a halogen by reaction with sul fonam des or sul fani des of
formula R SWANHP4&IfMere R' is as defined in formula (1) PCA/GEI3EPEIBNCE
of a suitable base and solvent. Exanples of suitable bases include the
al kali netal hydrldes such as Na or K -198uitabl e sol vents include

1 -neth di none, ethers

et r ahy drREHRGAIPA OF e SaPERUTHS of bl @L@aa T Eleet e A e of ¢ he

react i on :8RYPA of BEE 6&56@%&@6%@ eRuBs: R Grokbti¥en afltd 8ER6B&IoN oT@dicHRAAY dr i de
I n NN-di nret hyl formam de a anbi ent tenperature is enployed. Conpounds

?f folr Ul oY Jis wﬁf‘b@rﬁﬁépall’w;@@e Sesups b Otizanie @J&eb?ﬁws qdﬂyfllfywiﬁundfhof
br esence ORI IR Eo (1B e Grof SN RECRESOR Oigarif STRmEHR, AN ok r M°

di met hyd ami mne&mwl W&tspy»ﬁxeythemmce dbghl or onet hane, chl or of orm
et hers such as 15 tetrahydrofu and di gl yme and

al cohol s such asCrapegrisiof casr@lﬁl&ﬁ&#) @Wr) Wr(ﬁlmgi’amnd (Prase aithep| y

1, 4-di ox formul a

L @ R e Ry R o (g 0%, B0 B 0T @

defi ned ilmofvartenhinmuéd) and L is hal ogen, with sul fonam des of for mul a

R'S02NH2 where R, is as ned i.n formula (1).exc t NRSR6 i.n

presence of a suf® QB’iPQ“IHg%EefI E’Hﬂ a mpyrhe Pr"é‘ﬁ%(f]d quﬁoqlﬁﬁngﬁtf “E

(ie) {0 1(1) by éHe¥icAmdd¥ficatibn. M&%chem&airméaﬁgnﬁﬁmu@é QhfBatd ng
alkylation, arylation, heteroarylation, acylation, sulphonylatlon, phosphorylation, aromatic

|

halogenation and coupling reactions. These reactions may be used to add new substituents or
to modify emstmg substituents. Alternatively, existing substituents in compounds of formula _
(1) may be modified by, for example, oxidation, reduction, elimination, hydrolysis or other

15 cleavage reactions to yield other compounds of formula (1).

Novel mtermedmte compounds form a further aspect of the invention.

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

20 The compounds of formmia (1) have activity as pharmaceuticals, in particular as
modulators of chemokine receptor (especially CXCR2) activity, and may be used in the
C 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):

25
(1) (the respiratory tract) obstructive airways diseases incinding chronic
obstructive pulmonary disease (COPDY); asthma, such as bronchial, allergic,
Intrinsic, extrinsic and dust asthma, particularlf chronic or inveterate asthma (e.g.
late asthma and airways hyper-responsiveness); bronchiﬁs; acute, allergic,
30 : atrophic rhinitis énd chronic rhinitis including rhinitis caseosa, hypertrophic

thinitis, rhinitis purulénta, rhinitis sicca and rhinitis medicamentosa; membranous
rhinitis including croupous, fibrinous and pseudomembranous rhinitis and

scrofoulous rhinitis; seasonal rhinitis including rhinitis nervosa (hay fever) and
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.conpound of formula (1) into a further conpound of fornula (1) iTi)

form ng a ¥4 300#/¢)4430r mi ng a prodrug v) formng an in viRgG/CBRM303ISHD] €
ester. 5 Exanples of suitable bases include the alkali netal hydrides
such as Na or K, or netal alkoxides gpch as Li, Na or K-tent-butoxide,

or netal carbonates such as Na, K  Cs. Suitable solvents include

NN di net hyl ami d@esomatenthipitispsagspidasiselfamseres luag mad laiggdiseases, fibroid lung
tetrahydrofuran, _1:4-di . %{gam .diglyme. Preferably sodium
hydride in NN 1@%%%@%&%?5%%{ e a%H%Mi ent tenperature is enployed.
Conmpounds of fornula (8) wherein RL, R2, R3 and X are as defined in
formula (1) nd L is halogen, L X~N .|l , L NXS~-R (. 15 may.be .

pr epar ed fro@c&%&ﬁ?&s‘oﬁ'@gfrwoéd(‘% %h%qr%ﬁqgaweéﬁﬂn‘gémﬁg@péé’%efi ned in-
formulsa (1) ang,kyl %n]ﬂ;% i 1 : Idid m nes
"NR2R. ?? as defi ngléll:lluﬁuﬁllg ormul a % @fﬁaﬁﬁ?‘%ghﬁbeégg%’?%%@%ﬁ%?g& ég%t?%se and

sol vent. Exanpl &shefet’s distashl Sogras’s syidnoheasl tysienfikseleaosines, such as
triethylam ne or N, N-diisopropylethylamne. Suitable solvents include C
N, N- di et hyl anmi des, 1-nmethyl-2-pyrolidone, and ethers such as

t et r ahydr of ugaN (skdnyYpsti @i BOpicalZRr@htitiiec it dérflaifiPanddiRerlceiRanat ur e of
the reaction can be perforned between 0C and 150C. Preferably

N, N- di i sopr opy| demifides spbofrhoetic damajitisylicheandlaypLemphiggadudlens oom

mature. Co : : r Sel i bed in
Cobel! {1y CorenRRgs SpidRhohtPriitb B8, RERRBS, SHRREL OO [T
formula (1), exeephemadd cuNRERE, eosinaplalidsheveitis) Aigrecia atdats andakeinabl e or wel |

known in the literatyre.or may. be prepared
: .. comjunc 1VINS, . ‘

(4) (gastrointestinal tract) Coeliac disease, proctitis, eosinopilic gastro-enteritis,
15 mastocytosis, Crohn’é disease, ulcerative colitis, indeterminate colitis,
| - microscopic colitis, iﬁﬂammatory bowel disease, imritable bowel syndrome, non-
inflammatory diarrhea, food-related allergies which have effects remote from the

gut, e.g., migraine, rhinitis and eczema;

20 (5) (central and peripheral nervous system) Neurodegenerative diseases and
e dementia disorders, e.g. Alzheimer’s disease, amyotrophic lateral sclerosis and
C other motor neuron diseases, Creutzfeldt-Tacob’s disease and other prion diseases,
HIV encephalopathy (AIDS dementia complex), Huntington’s disease,
, . frontotemporal dementia, Lewy body dementia and vascular dementia;

25 polyneuropathies, e.g. Guillain-Barré syndxomé, chronic inflammatory
demyelinating 'polyradiculoneuropathy, multifocal motor neuropathy,
plexopaﬂﬁes; CNS demyelination, e.g. multiple sclerosis, acute |
disseminated/haemorrhagic encephalomyelitis, and subacute sclerosing
panencephalitis; neuromusculaf disorders, e.g. myasthenia gravis and Lambert-

30 Eaton syndrome; spinal diorders, e.g. tropical spastic paraparesis, and stiff-man

| syndrome: paraneoplastic syndromes, e.g. cerebellér degeneration and

encephalomyelitis; CNS trauma; migraine; and stroke.
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literature sulfonyl chlorides RXSQ2Cl1. It will be appreciated by %%Ne

skilleéd in wheosydidpat in the processes of the present P@Y/@BEduQ/ﬂosﬂs
certain functional groups such as hydroxyl or am-no groups in

starting reagents or 30 internedi ate Ng{;pounds may need to be prot ected
by protecting groups. Thus, the 26 JAN*Z0O07 WD 2004/011443

PCT/ GB2003/ 00@} 7 poth drHiss dsR 95 te it QisedsBLateR@pRRMAES ARuifedr nul a (1) may
involve, at an agproprl ate stage, the renoval of one or nore protecting

groups. The prot e ﬁm@eﬁﬁldtcém (AJRShiluius erithorrosus.gySemis npst ul | y

described in " Prot ctl

McQmie, PlenumP em(a G;[-B IEO %ﬁ%ﬁ) fvtgp%f%g‘%)etgs nel%ggang'mgxm%

Synt hesis', 2nd 9@1ﬂdpﬁma facitls, Nybeﬁ dr8iie; lefromitou¥\psosy, and idiopathic

W ey-ILnterscience (1991). Corrpoun s of formul ae (2), (3), (4) and (5),
(6), (?), and (sshr%mhoc&ovﬁ@ﬁpu%mmswwwea%ﬁsmawadS@S@ wel | known in
the literature or may be easily prepared using known techniques. A
conmpound of forrmula (1) may be prepared from anot her compound of formula

10 (1) by che(f)céillogaft fdjecdion)acutdxainghkesc ﬁnﬂlowhgnfomakampid,itfdnqﬂaﬂtﬂhm of
i ncl ude standard, . alk aryl ation, hetero ation, | at.i on,
sul phonyl ati on, ﬁf‘ﬁfﬁ,:hg?r e bans Ao, sy 8 ?W}Pﬁ]emam STAS YerRys

reactions. Thesehésegggds@ns may be used to. add new substituents or to

npdi fy exi sting substi tuents Al ternatively, existing substituents in
chrrpo Ads of formula (1) may be nodified by for exanpl e, oxi dati on,

reduction, 0
yield ot her cggrﬂ)oun O@Q{%ﬂ%ﬁé@ﬁéeﬁoﬁ% ter m@%al{%%%eg&%éaf orma
further aspect oi:rotﬂamdameeamd sqmamﬁhesatmmmamﬂmmﬁnﬁaemmhanbﬂmemcme may.
be converted to har mac i call acceptable salt, solvate or in vivo
hydr ol ysabl e estg?‘gf‘fﬂg? c SROPFFEROU mFtasistfe. The salt is preferably a
basic addition salt. 20 The conpounds of fornmula (1) have activity as
pharmaceuticals, in particular as nodul ators of chenokine receptor
(espedbal | y CfRORDjseasss in/whigh angiogenasis saswosiatediwith taised CRERZmbamokine

(therapeutic or %Q&mﬁé/%%édﬁe@%gg‘?gg’%e@%@{ di seases in hurra_n and

non- human ani ma hare caused by excessive or
unr egul ated production of

(10) Cystic fibrosis;
20 (11) Bumn wounds & chronic skin ulcers;

(12) Reproductive Diseases (e.g. Disorders of ovulation, menstruation and

implantation, Pre-term labour, Endometriosis);

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 formmila (1), ora
pharmaceuticélly—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.



chenoki nes. Exanpl es of such conditions/diseases include (each t AkedpN 2007
i ndependently): 25 (1) (the respiratory tract) obstructive airways

di seases i ncVvoidiagimhs oni c  obstructive pul nonary di seasep(fER3/0@$1sha,
such as bronchial, allergic, intrinsic, extrinsic and dust asthng,
particularly chronic or inveterate asthpm (e.g. late asthma and airways
hyper -responsi veness); bronchitis; acute, allergic, 30 atrophic rhinitis
and chroni ¢ r hi niRarcularcboditiongs whicinbdn s teated o6, thhippepaundpbf the invhktvintairs ,
rhinitis purulenta, thinifis .sicca and rhinit.is medi t.osa;. menby anous
hini £ s PR G P ETEPEBERA S PEARO S TP KR RS, and
scr of oul oWsg frflafntdt Sy dSRARE B@h s Rkthink] ﬁlei&g]i_@}hli&ﬁtiél COED, Fhéunsatbie aMRSEs, ( hay
fever) and 26 JAN 2007 WO 2004/011443 P /_GSZOGS/ 003175 -20-

vasonot or Pairistsi flammetsy dewelglisepspsasteosrthrifisr gpgoncsdsat ed di seases,

fibroid: ung and,idio hic. nterstiti.al pneuy |.a; bone a

Foints) 3t heumat or ot RERF fpet BUEsRkeh RPRRRRoh SarbRings af Aty may
(includi n@a@dmﬁitﬁ 8¢ fgagopinithd CX3CRS @¢depiot. Sudt édHipdungs aBdxfRidies be

di sease),. Behchet's disease, Sjoa%en's syndrone and system ¢ sclerosis;

(3) (ski npaphsularlyypeful inithsireatment of figerdersavithinthe sentral apdhpariphes] 2gTWOUSt her

butTous. 18 FER IR bEEFeouaRAL LRlcrkrof B M hdivfon ot HIORAIE AT ma ARG O 1S
vascul i ti dekpcyter (pighsnake/ischamEnmdisadtmim)phi | i as, uveitis, Al opecia

areata .and vernal junctivitis; (4) (gastrointestinal fract i ac
i Eoacd? pr oct 11 118 *BBLF R the Raent Brbfpa prvts & Coubhund by 65 o8

Crohn' s diphfafReutichCeadtepidble Gt isbivate ok NEBLERYI A a8]CRlel tHefoof, HhERABERRI C
colitis, inflammtory bowel disease, irritabl e bowel syndrone, non-

i nf | amat @efinedl far vyees 2 meslicameat- at ed al | er gi es which have effects renpte
fromthe gut, e.g.., .. ' i ni L ?ﬂq . nd
~ peri pheral nervoulg assi‘/‘g‘t e%’ r%%lf?%g%g!er%gg?ta | vgglgﬁlg’grd;segg%al%g)}fégﬁn@ﬁuﬁgﬁ
di sor der s forenge (1)) arlagihsenacsutitiall g asweptableysalt, solvhic or baties Aydrelybableosies and
S IR e AR TR L T ST M P ey

ot 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 for use as a medicament for the treatment of asthma, allergic

20 rhinitis, cancer, COPD, rheumatoid arthritis, psoriasis, inflammatory bowel diseases,
 osteoarthritis or osteoporosis. |

In a further aspect, the present invention 'pr.ovides the use of a compound of
formula (1), or a pharmaceutically acceptable salt, solvate or in vivo hydrolysaﬁle ester
thereof, as hereinbefore defined in the manufacture of a medicament for use in therapy.

25 In a still further aspect, the present invention provides the use of a compound of
- formula (1),ora pharmaéeutically acceptable salt, solvate or in vive hydrolysable ester
thereof, as hereinbefore defined in the manufacture of a medicament for the treatment of
human diseases or conditions in which mbdulation of chemokine receptor activity is
beneficial.
30 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



H V encephal opat hy (Al DS dementia conplex), Huntington's disease, 26 JAN 2007

fr ont ot enporgh gARENALE @, Lewy body denentia and vascul ar &?I@], $3H03199
pol yneuropathies, e.g. Quillain-Barre syndrone, chronic in ory

denyel i nating poI yr adi cul oneur opat hy, %I ti focal notor neuropathy,
pl exopat hi es; CNS denyelination, tiple sclerosis, acute

di ssem nataﬁﬂrha% o ARG cﬁﬂ@@@b@@?ﬁéﬁhﬁ&ai@aﬁt@ﬁ@ pﬁmfsumaﬁﬁiawsév&g

panencephalitis; neuronuscular di sorders, e.g. nyasthenla gravis and
Lanbert BGISEﬁPSmStSWﬂ@W osgeppEgkisdi or der s, e. . tropical spastic

par aparesis, and St |ff araneg tr e.g.
cerebel | ar degenélP }i Ht%%nocftﬁé/eéﬁ}g ﬂeszecc}ﬁy tllofl’t I'S; %%faigunﬁq “B?Sal ne; and
stroke. 26gANROAT:" wiBsL DO/ Dl shediBic H@da%%&@%d&ﬁ&a?@ TRA ter§ Yihérapdueic”

ti ssues and systenm.c di sease at hergscl erosi s, Acquired |munodeficiency
Syndr one @24 I:%“‘Peluﬁ %%"n%ﬂé%‘!ﬁl“%{l@bh c lupus, erythematosus,

hi ! !
Hashi mot o' st hyr gidi ﬁﬁ\?eﬁ%ﬁ) %ﬂ?ﬁuﬁl&g g)?(hﬁ&egﬁm N %ﬁt@ﬁ%@@gﬁg >1r/n,ed1a’u=38

eosi nophilia fascitis rone prona
i di opat hi disBast wherrhoby tiogmeokiize tpnrimuo a chqnosdinedpepeaitll y EXAM% sdceptsr, whivh

sepsis. (7 rejection t foll

oxorre, | et SR dernBh S bt o BERE RN GRERR: Spgpie ol b be

skl n and @&fﬂi&ﬁla,oraPﬂarﬁﬁﬁélﬂﬂcﬁllﬁioﬁéﬁtaﬁl@§a$tu&lvd@§ftm ¥he 298 1ysdlle b, sancers,
CI all¥L non-snma cell lung cancer (NSCLC), nalignhant” nel anonsg,

prost atld dawbbelomfeisedianous sarcomm, and tunour netastasis, non nel anoma

~ski d h -
oGt ogonos s 1's JLETRRLEYENL] DI AALAREtukind B R BEARED Al ©
NSCLC, di ahmbnakty sstima mﬁatgmm)mut(slGDPDyﬂteumatblmus,,psatﬁ)as(slih}ﬁaﬁmatmrymunds &

chronic skin ul.cers 12 productive Diseases (e,qg. D sorders of
ovul at i on PO¥g ?ﬁi’&tqs%ﬂa‘ﬁﬁ'&‘sofﬂﬁls%f‘&’csr Bt PappRL SpEeTIE TEppy i at Tisk of, said

Endonet ri Q%béﬁ;):; which comprises administering to the patient a therapeutically effective amount of a

15 compound of formula (1), or a pharmaceutically acceptable salt, solvate or in vivo
hydrolysable ester thereof, as hereinbefore defined.

For the above-mentioned therapeutic uses the dosage administered will, of course,
vary with the compound employed, the mode of administration, the treatment desired and the
disorder indicated. '

20 The compounds of formula (1) and pharmaceutically acceptable salts, solvates or
in vivo hydrolysable esters thereof 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

25 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 wéight
being based on total coraposition.

The present invention also provides a pharmaceutical composition comprising a

30 compound of formula (1), or a pharmaceutically acceptable salt, solvate or in vive
hydxolysable ester thereof, as hereinbefore defined, in association with a pharmaceutically

acceptable adjuvant, diluent or carrier.
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other, organs, inhibition of atherosclerosis. Thus, the present invention
provi des aWoaélHd4of formula (1), or a pharnmaceuti calPCFHEREBHIEHBT e
salt, solvate or an in vivo hydrol ysable ester thereof, as - 30
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osteoporosis. 5 As a further aspect of the present invention, certain

conpounds$hedprnt of selitpng, spspeasionsy aeptellyprdalkaye easosgistangd dny savedes formplatiga CR1

receptor. h..conp re. _ex d b rticularly ful in the

1+ cat mon SFERGRTEER I ord Bn SEREEER b5 o ik el RS M oA
and ot hergraoksliok bo pareailesil adhishzagch i yhefdrma of solaidng Br afspeistnegkrbg and/ or
infiltration of |eukocytes (e.g. strqke/ischenia and head trauma). 10 In
a furt heStbgdigaequs admmisiiation At by wotehndmanistsationiin the farm ohavapeREoEss Sor nul a
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medi cament . | n dnsedditibn fouthtihuse s dipepeytia hediginess thetcompuwnisiob forpniayides t he

use of a ¢ ound _of fornul a or har.maceut i cal Ly acceptaple salt,
cotvat e e TRERGE homieRhy Kok eoth s soba Ry BEF S Bhale AREERE Ao Get | ne
for use asefi ABHAEROBIOLIcAIG60lE Retht d@alopmRht 2 shila%8iseh SOFIR $irroQnd in vivo
conditions in which nodul ati on_of chenokine receptor activity i

LILVILY 1S
benef i ci 495t sypigms fanthe pvalughion of thy sffect oI chamokiiean atmﬁ@%deﬁYqba@w des the
use of; 5 ,GOMRAK ts, 198 HBitd, Tonk LTBE B drCat el e salt,
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for use dlcrapentatigenisent for the treatment of asthma, allergic 20
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formula (1) or a pharmaceutically acceptable salts, solvate or in vivo hydrolysable ester

thereof, or a pharmaceutical composition or formulation comprising a compound of formula
20 (1) is administered concurrently or sequentially with therapy and/or an agent for the treatment
of any one of asthma, allergic rhinitis, cancer, COPD, rheumatoid arthritis, psoriasis,

£ \
J ;

inflammatory bowel disease, irritable bowel syndrome, osteoarthritis or osteoporosis.
In particular, for the treatment of the inflammatory diseases rheumatoid arthritis,
psoriasis, inflammatory bowel disease, irritable bowel syndrome, COPD, asthma and allergic
25 rhinitis the compounds of the invention may be combined with agents such as TNF-a
inhibitors such as anti-TNF monoclonal antibodies (such as Remicade, CDP-870 and
D.sub2.E.sub7.) and TNF receptor immunoglobulin molecules (such as Enbrel.reg.), non-
selective COX-1 / COX-2 inhibitors (such as piroxicam, diclofenac, propionic acids such as
naproxen, flubiprofen, fenoprofen, ketoprofen and ibuprofen, fenamates such as mefenamic
30 acid, indomethacin, sulindac, apazone, pyrazolones suph as phenylbutazone, salicylates such
as aspirin), COX-2 inhibitors (such as meloxicam, celecoxib, rofecoxib, valdecoxib and |
storicoxib) low dose methotrexate, lefunomide; ciclesonide; hydroxychioroquine, d-

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



osteoarthritis or osteoporosis. In a further aspect, the present 2 6 JAN 7007
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t hereof, as hereinbefore defined in the manufacture of a nedi cament for
use in therapy 25 In a still further-28spect, the present invention
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acCor di nEGRAOT S HOERETBAED PR ol A e BREIEoHEENGH S0 rcat i ng

ctrenokione391e; %Ilgggmquneﬁa@ %ofﬁB@t[rﬁb SuchRE LCNBIRISI in8oIR itfGuibSlind cERpHRIg Ne
(especial Iy CX ecept or, conprises admnistering to a pat I ent
f

a therapé‘lﬁhla&btﬁi§9b 86v@1fbMﬁrXt10@ﬁ a conpound of fornula, or
phar rraceutlcallyi %%g?&t (fEﬁ stf]lfuﬁl?ér‘{%}t %tg'%g v%éq%) (ilrgo E%%I& Sﬁ]ster

as 10 herelnbefore € |nvent|o

treati ngttﬂmtidﬁftb@mmthya @egeastiagots fedbidotyenas LIBRub4| LRI .gibd.,r hi ni ti s,
COPD, ﬁfﬁﬂt oid arthritis, psorl asi s, inflammat O”F/h bowel di seases,
ost eoar't 84.o0 BHPGr srdgeted from @e[SEﬂuPéﬁFSI%tﬁlﬁfoé ejeRiypgn-grongs i sk

Cher apeut e Ty af St L AR sl DG 2R P et sl ™
phar mac e onthzsddst;benzepeqrbxinidemides suchlay BB, 284/260; aidwompounds such as
zafirlukast, ablukaét, montelukast, pranlukast, verlukast (MK-679), RG-12525, Ro-245913,
iralukast (CGP 45715A), and BAY x 7195.
The present invention still further relates to the combination of a compound of the
20 invention together with a PDE4 inhibitor including inhibitors of the isoform PDE4D.

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

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

25 invention together with a gastroprotective H.sub2. receptor antagonist.

The present invention still further relates to the combmation of a compound of the
invention together with an co.subl.- and o.sub2.-adrenoceptor agonist vasoconstrictor
sympathomimetic agent, such as propylhexedrine, phenylephrine, phenylpropanolamine,
pseudoephedrine, naphazoline hydrochloride, oxymetazoline hydrochloride, tetrahydrozoline

30 hydrochloride, xylometazoline hydrochloride, and ethylnorepinephrine hydrochloride.



hydr ol ysabl e ester thereof, as hereinbefore defined. For the 2 6 JAN 7007
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acoept ablt G AhE S Rudobabtm olPa06hE s Rbsbist AoltGlRs S 454
PCT/ GB20N3) aftddotiist- 24- The invention further provides a process for the
preparation of a pharmaceutical, copposition of the invention which
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di l uent or car rilde prefig mteatioregtidufisitberirelstes tovihe sombmatomefie Wwenmmend of the er ed

topically (e.qg.. to the,l un nd/.or air s.or to the skin) i the form
of " so ut Pariotntsus diar ARl afiocBis i Rl i BB eifyropSithar

f or mul at predsisoneppre@iisslens, CahisdlideLrmehiol e aketaslae, MesibhmethbMe dfpréfiénated)r M
of tablefs, capsules, syrups, powlers or granules, or by parenteral
adni nilst Pugdescirds, utisasonssapigate gRRPBISESHRC WIpsisensi ons, or by

subcut aneous adri.pi N oY Ry ol gL N -aty | of
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i nvent i omvent®ndogrther stithrapdnlobitr lo§matrix meldildframasto(MMEE); i.elsthe asomelysins,

ther apeu%h'e%o ag%hgsgg,%%d tl}ehg%la(ﬁgas s(,) e \gvgll g; ag];cg(r)ercrra}ljzlisg; € %gciaﬂy collagenase-1 (MMP-

1), collagenase-2 (MMP-8), collagenase-3 (MMP-13), stromelysin-1 (MMP-3), stromelysin-2
20 (MMP-10), and stromelysin-3 (MMP-11) and MMP-12.

The present invention still further relates to the corﬁbination of a compound of the
invention together with other modulators of chemokine receptor fimction such as CCRI,
CCR2, CCR2A, CCR2ZB, CCR3, CCR4, CCRS, CCR6, CCR7, CCR8, CCRS, CCR10 and
CCR11 (for the C-C family); CXCR1, CXCR3, CXCR4 and CXCRS5 (for the C-X-C family)

25 and CX5CR1 for the C-X3-C family.

- The present invention still further relates to the combination of a compound of the
invention together with antiviral agents such as Viracept, AZT, aciclovii' and famciclovir, and
antigepsis compounds such as Valant,

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

30 invention together with cardiovascular agents such as calcium channel blockers, lipid
loweﬁng agents such as statins, fibrates, beta-blockers, Ace inhibitors, Angiotensin-2 receptor

antagonists and platelet aggregation inhibitors.



and their pharmaceutically acceptable salts, solvate or in vivo, N
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15 animal s such as cats, dogs, rabbit nonkeys, rats and mce, as part
of the search for new therapeutlc ageéhts. The invention further relates

to combi nati on tIhepedReR nveliedrediill RrBaTeatsth Bk combinaitntof(aldongousd of the
phar maceuti cal | i/%%ccept abl e salts, solvate or in vivo hydrol ysabl e ester

t her eof , mé'rsntepnp fhe &t ENS agmiosueh ah BRdpEsIisatieh SotRsFHERh puE-
Comoundpﬁm gggsu(:ﬂ')as 13p:8 ti%éd%En?rI@%%@hM}ég :?%Ab]é’fnhﬁagﬁgsg fﬁgg.' y

wi t h therapy or an agen rea any one
al | er gi Cse‘légum hnc’swsa@ﬂmgcqmm&xtolmmﬁm Alaginaf A inhitstory dopdnaiae squptake

infla dj sease, t abl e bowel _syndrome, osteo rthrltls or'
ost eo[)'%“ B’gli% ora,m-‘} iR tagogist o fﬁcopﬁ% AP BRPATBAS (AR 1jpops of
di seasesné&&%tﬁb Qmaé by hftabd) Sand REOKIRSHSY drF'% lsam@t&agp&ﬂvvﬁ&mw EeRse

irritabl e bowel syndrorne, D, asthma an ergic rhiniti§ the
corrpound@hdfltotﬂaerwnmﬁefyﬂmnrmyylbaatconbl ned with agents such as TNF-a

hi bi t TNF b di
. o0 mna - DR Bs R ity SN BEkRRR @R ROk RS AR PRES c
(such asirceisl to%&@%r)\mthr(g Rrypsd RETbIYE; (ﬁ%aielét a&@énfig fﬁfUrIQPAF)fﬁlta(gﬁﬂﬁtB as

pi r oxi cam di c] of enac, - propi oni ¢c_aci ds such napr oxen, fl ubi profen

f@nopr 18+ EH) m@e@bm@%wﬂmwmﬂ@ﬁéwm%m&ﬁlw%m@@@rﬂﬂa@hm@ 30

d,
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5-11i poxy%gnase (5-LO | bitor or 5-11pox enase activating protein
(FLAP) a A5 @Vél&)cqapsa@mzqrv%t(asw) Tagykmngy Nisseb - end Bif.sub3. receptor

antagonists selected from the group consisting of NKP-608C; SB-233412 (ta]netant) and D-
20 4418; (xx) elastase inhibitors selected from the group consisting of UT-77 and ZD-0892; (xxi)
o TNF$§ converting enzyme inhibitors (TACE); (xxii) induced nitric oxide synthase inhibitors

(iNOS) or (xxiii) chemoatiractant receptor-homologous molecule expressed on TH2 cells,
(CRTH2 antagonists).
' The compounds of the present invention may alsc be used in combination with
25 osteoporosis agents such as roloxifene, droloxifene, lasofoxifene or fosomax and
immunosuppressant agents such as FK-506, rapamycin, cyclosporine, azathioprine, and
methotrexate;.
The compounds of the invention may also be used in combination with existing
therapeutic agents for the treatment of ostecarthritis. Suitable agents to be used in
30 combination include standard non-steroidal anti-inflammatory agents (hereinafier 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



t epoxal i n; Abbott-79175; Abbott-85761; ﬂhJAN 007
N- (5-substituted)-thi ophene-2-al kyl sul fonam des; 2,6-di-tert-butylphe

hydr azori es;Wordt'WBiy4%et r ahydr opyrans such as Zeneca ZD- 2 PSB/GR2HE/003175
conpound SB-210661; pyridinyl-substituted 2-cyanonapht hal ene conpounds
such as L 10 739, 010; 2- cyanoqw nol i ne-28enpounds such as L-746, 530;

I ndol e and gui ngl i n s, N\M 59 1, M- Y. X 1005.
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to the conbination of a cor‘rBound of the
antiandrogens {for example bicalutamide, flutamide, nilutamide and cyproterone acetate),

20 LHRH antagonists or LHRH agonists (for example goserelin, leuprorelin and buserelin),

progestogens (for example megestrol acetate), aromatase inhibitors (for example as
( - anastrozole, letrozole, vorazole and exemestane) and inhibitors of Sa-reductase such as

finasteride;
(iii) Agents which inhibit cancer cell invasion (for example metalloproteinase inhibitors like

25 marimastat émd inhibitors of urokinase plasminogen activator recepior function);
(iv) inhibitors of growth factor function, for example such inhibitors include 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

30 example inhibitors of the epidermal growth factor family (for example EGFR family tyrosine
kinase inhibitors such as N-(3-chloro-d-fluorophenyl)-7-methoxy-6-(3-
morpholinopropoxy)quinazolin-4-amine (gefitinib, AZD1839), N-(3-ethynylphenyl)-6,7-
bis(2-methoxyethoxy)quinazolin-4-amine (erlotinib, OSE-774) and 6-acrylamido-N-(3-chloro-
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.such as netaproterenol, isoproterenol, isoprenaline, albuterol,
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e
(MW-10), and stronelysin-3 (MvlIP-11) and The present rnvention
still furatSrfupebmaedangostdim),conbi nati on of a conpound of the invention

_‘toget hﬁi §W|§tVQ %hﬁgmmdu%%}l%rs 20; %har;gtkl ge Lgceggoor fualscﬁ.l gneéuch as
(_CCRlO andnteffabibnal PAEAY AR alods WeNiolaz) 66, ROBY/405¥CRE 0624 (8%, Wsh 1565,
“(for. the G X-C fam I;?% 25 and CX3CRl for the C-X3-C fam |y, The present
i nvent i onVEIR{0A4 ¥ and HEO028BAt%s to the conbination of a compound of the
i nventi oyt L, Ly Sy | - AT i.clovir
and T amoi e EEmRASE ltebibs 1AL bl e BRI, B TheRe 1 GERTRS uilwof oy
i nvent i oresd81SI2503,antahtiyray sitiatess; t 0 t he conbi nation of a conpound of -the
30 invention together with cardjqvascul ar agents such as cal ci um channel
bl ockel s, (/) 8 oo BRAETAPFRF B e LALTE I Sremele-pppachis gy peplage aberrant gencs
‘bet a- bl ocjggli g abAesht pHHbPitdafs BROA] QF BREIAD: & bR dircdtHdaaMeirs-daid
pl atel et aggregation inhibitors. 26 JAN 7007 WO 2004/ 011443
PCT/ GB200B¢ran3 emmoachegs such as those using cytosine deaminase, thymidine kinase or a bacterial

nifroreductase enzyme and approaches to increase patient tolerance to chemotherapy or
radiotherapy such as multi-drug resistance gene therapy; and
20 (ix) immunotherapy approaches, including for example ex-vivo and in-vivo approaches to
increase the immunogenicity of patient tumour cells, such as transfection with cytokines such
C: as interleukin 2, interleukin 4 or granulocyte-macrophage colony stimulating factor,
approaches to decrease T-cell anergy, approaches using transfected immune cells such as
cytokine-transfected dendritic ceﬂ;, approaches using cytokine-transfected tumour cell lines

25 and approaches usi;gganti—idiotypic antibodies.

Pharinacolo cal Data' -

Ligand Binding Assay :
30 [125I]IL-8 (human, recombinant) was purchased from Amersharm, UK. with a specific activity

of 2,000C/mmol. AH other chemicals were of analytical grade. High levels of hrCXCR2 -
were expressed in HEK 293 cells (human em‘t;ryo kidney 293 cells ECACC No. 85120602)
(Les et al. (1992) J. Biol. Chem. 267 pp16283-16291). hrCXCR2 ¢cDNA was amplified and
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(xxii) induced nitric oxide synthase inhibitors or (xxiil)
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as FK-506,_ rapamycin, cyclosporine, agzathioprine, and methotrexate; . The
corrpounds”%lpﬁgﬁéeus)ﬁ’éﬁﬁ Ychﬁ%ﬁ&%?‘%o”&ﬁs@%% serlgnenisdawit OmMERERES @ ng
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- membranes and after 1.5 hours at room temperature the membranes were harvested by

filtration nsing a Millipore MultiScreen vacuurmn manifold and washed twice with assay buffer
(without bacitracin). The backing plate was removed from the MultiScreen plate assembly,
the filters dried at room temperature, punched out and th_en counted on a Cobra [J-counter.

25 The compounds of formula (I) according to the Examples 1 — 138 were found to
have pICsp values of greater than (>) 5.0. For example, Examples 3, 4 and 116 were found to
have pICsg values of 7.10, 7.10 and 6.80 respectively.

Intracellular Calcium Mobilisation Assay
30 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 soh_ltion (137mM NaCl, 2.7mM KC, 0.4mM NaH,PO,) supplementcd with
5.7mM glucose and 10mM HEPES (pH 7.4)].
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Gact 1 nony SRS REACHoFlPa speemi 5 BN HBecitn LOEFO PO Girpe LR ©
- al kal oi dsHIAge1 BinMEChCL iafi@ Im¥ MECRS tThe @ellswh e pipeiad attrblddk wilke @i ne and
taxoi ds |1 ke taxol and taxoterezaé and to 0| sonerase inhibitors (for :

exanpl &0 b%ﬁoabaémwmlém@tﬁ%(qqs Bestepdd: d”e) anfbcenHigrddPee, 5 annides ropm
topotecan gl totbecin); (ii) cytostatic agents such as
ant i oest rog wor exanpl e tanoxi fen, torem fene, ral oxi f ene,

dr ol oxi f ene and Aanmpyptedef forrs () egerdingiogld Examtﬂemwasqgelhﬂmvailﬁf or

le f t d , bi cal ut d
{1t am deDMSE S o il GEREROn el LOG(TF EDMSR: AR Ue sechircethsr
LHRH agonjfitin(dreh A@&%ﬂ?&&a&@&@f @!{08‘ and BERARLL &t ik SR0PHURS BhdrBdcence

progest ogens (for exanple megestrol acetate), aromatase i1nhibitors (for
exanpl &5 a@E,C—émﬂamtzmd ngl, €,520mh) mantoesd wsirgarKil B RARhhomurivs Inspis Fiae

i nhi bitor tase uch steride; (iii) Agents whi ch
i nhi bi t c E/g’é?clu éfg’F% e@@n‘g e netal | oproteinase inhibitors

like 25 marl Masiag c ma@bﬂ%ﬁﬁm (I9hecdfdPkd RABEERIANLE WQE8RteaGhi Ycﬁlh@"co
receptor function); (i V%XI nhi bitors” of growth factor function, fo

ex arrpl e sbewtigonistsiof QBP meteptgr imvmiman aewtrnphils. |
' The invention will now be illustrated by the following non-limiting Examples in

20 which, unless stated otherwise: _
_ _ (® when given Nuclear Magnetic Resonance (NMR) spectra were measured on a
C : Varian Unity Inova 300 or 400 MHz spectrometer. 'H NMR data is quoted in the
| form of delta values for major diagnostic protons, given in parts per million (ppm)
o relative to tetramethylsilane (TMS) as an internal standard.
25 (ii) Mass Spectrometry (MS) ‘spectra were measured on a Finnigan Mat SSQ7000 or
Micromass Platform spectrometer.
(iii) the title and sub-titled coinpounds of the Exarnples and methods were named using
the ACD/Name program (versioﬁ 4.55) from Advanced Chemical Developmeﬁt
- Inc, Canada. l |
30 (ivy 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 LCZ with a
Waters 600 pump controller, Waters 2487 detector and Gilson FC024 fraction



anti bodi es, growth factor receptor antibodies (for exanple the ant} fepRagy
antibody trastuzumab [HerceptinTM and the anti-erbbl antibody cetuximb
[C225]) , fAYhewyM11403r ansferase i nhibitors, tyrosine ki n@sw/garhismoiies s

and serine/threonine kinase inhibitors, for 30 exanple inhibitors of the
epi dermal growh factor famly (for exagple EGFR fam |y tyrosine Kkinase

i nhibitors such as N-(3-chl oro-4-fluorophenyl)-7-nethoxy-6-(3- )

nor phol i nopr opoxsollgetpherzdWatere Dalid Prsp ¢ged o 4 filkon AmpPygdyation System, using

N- (3- et hynyl phen -6 /- \bi - haxyet hox | pazol kn- 4-am ne
(erlotinib, CS %)ﬂ‘é‘ﬁ% @@%é&%ﬁ#ﬁe@%@%ﬁ? ARECOHE 2007 wo

2004/ 011443(wWCT/ Ge2R06w 3 3B vialhns are used:

4-f|uoropheg§I)-7- S-HD?%holinopropoxy)quinazolin-4-anine (C 1033)), for
exanmpl e i nhi bi t&¢@Hof aefbicridt el et - derived growth factor fanily and for
exanpl e i nhi bi to f the tocyte growh factor famly; (v)
antiangﬁogenic.aBEESS sggﬁnggﬁﬁhose which inhibit the effects of vascul ar
endothelial 5 gbGM h fdrhlwomdthae exanpl e the anti-vascul ar endot helia
cell growth factQr anti y.. b ci zuppb [ AvastinTM, conpounds such as

t hose di scl osed ﬁﬁﬁﬁntegﬁgﬁﬁgﬁﬁﬁEFHFEQE Appl i cations WO 97/22596, WO
97/ 30035, WO 97/8KRRFP anghd1f8h4dso4) and conpounds that work by other
mechani sms (for- exanple Iinomde, inhibitors of integrin av(33 function
and angi ost ati n)EL@0 (vidiethyhstberd ar damagi ng agents such as Conbretastatin
A4 and,gonmpound isclo i n.. lnternational Patent Applications WO

99/ 021686, V@OO/Z%@%ﬁi VE@%U#?T&%9, W01/ 92224, W02/ 04434

(and~W002/ 08213; ¥gEO) anbsgsehsesiifaer api es, for exanpl e those which are
directed to the targets |isted aboye, such as ISIS 2503, an anti-ras
antisense; 15 ( gehanshdpEmfidgeBaches, including for exanple
approaches to repjpce aaﬁﬁﬁﬁgﬁmﬂﬁnes such as aberrant p53 or aberrant
BRCAL or BRCA2, GDEPT (gene-directed enzynme pro-drug therapy) approaches
such as those ushl#y cyt ®stene deani nase, thyni dine kinase or a bacteria

ni trorgduct ase ‘enzynme and approaches to increase patient tolerance to
chenot tterapy or radi ot herapy such as nulti-drug resistance gene therapy;
and 20 (ix) imunotherapy approaches, including for exanple ex-vivo and
in-vivo approaches to increase the imunogenicity of patient tunour
cells, such as transfection with cytokines such ‘



as interleukin 2, i nterl eukin 4 or granul ocyte-nmacrophage col ony ZBJAN 2007

stimul ati ngwf act approaches to decrease T-cell anergé g roaches
usi ng trans QAU 4Ff‘?n,me cells such as cytokine-transf CHER2NPE T i c
cells, approaches using cytokine-transfected tunmour cell lines 25 and

appr oaches using anti-idiotypic antiboedi-es. Pharnacol ogi cal Data Ligand
Bi ndi ng Assay 30 [1251]IL,-8 (human, reconbi nant) was purchased from
- Anersham U. K with a specific activity of 2,000C/mmol. Al other
chem cal El—\iﬁ{% pf analytical grade. High levels of hrCXCR2 were
expressed 1N 293 cel | sgéhuman enbryo ki dney 293 cells ECACC No
85120602)V-(Xi{2.3-difluenobenzybtny]- @{[(b?b?—hymlzmthmﬂazwmemymdm-@xcm
cDNA was bal S 6 JAN 7007 WD 2004/011443 PCT/ GL12003/ 003175
-30- cl oxggﬁﬁ%fﬁcgﬂﬁo?f{éﬁn%eutrophll nMRNA. The DNA was cl oned into PCRScri pt
(Stratdgene) and clones were identified using DNA. The codi ng sequence
was sub-cloned into the eukaryotic expression vector RcCW.(Invitrogen).
Pl asmi d DNA was prepared using Qui agen Megaprep. 2500 and transfected
into HEK 293 cey mph'g Li pof ectanmi ne reagent (G bco BRL). Cells of 5
t he hi ghest expr ssing clone were harvested in phosphate-buffered saline
cont ai n| v) et hyl enedi anlinetetraacetic acid (EDTA) and
centri fug 2 Og, 5Smn. ).l The cell pellet was resuspended in ice cold
honogeni sﬁtl NT e [ HEPES (pH 7.4), 1nM dithiothreitol, 1nM EDTA
and a panel prot ease | itors (I mM phenyl nethyl sul phonyl fluoride,
(29/ m soybean trypsin inhirbitor, 3mM benzam di ne, 0.5g/m |eupeptin and
.10 1004g/ M bacitraci n)] and the cells left to swell for 10 m nutes. The

cell preparation was di srupted using a hand hel dL%gass nortar/ PTFE
pestl e h%@m&é@m@h@r@e KD.16ralyiviea added th asvlvtoreef thy subtitle piddugatfisisp )45

i t t d
nomogen Gt RIL oy Asom IR AREARG0 BRRR R st e SRS Rafcidlin
TgOAI lm zmwme,acﬁmmwmuaf H%ﬁ@@a,cteﬁ “élﬂiimfclwz Jgfal tlrﬁlgslaiid madgghgg&v?ﬁm?mgd,%/cer ol .
rformed in we i Screen iltration
pl ates ?Wf &4@@5 aﬁ@ﬁ?@ﬂfﬂ traged ip %@aym&@rﬂdavu%aw m\ﬂS[dil H% (20D
menbr anegnd geuikdRIR T t%@abutﬁ&ﬂn@ﬁ@moﬁlohﬂé il ’PH‘P%ﬁﬂI% ruoheh at[r'&{ﬁ()de s salt
sol ution suppl emented wi th 10mM HEPES ( nmM CaCl2, | nM MyCl2,

0. 125mg/ Hmpszatirer Zb¢ Folatilgs Were rogoyad)in g@uatainda }he l‘ﬁ-‘-ﬁd%d@mﬂ@ﬁd between

EtOAc (30ml) and saturated ammonium chloride solution (30ml). The aqueous layer was
15 further extracted with EtOAc (2 x 20ml), the organics combined, dried (MgSOy) and
concentrated to yield a white solid. This material was further purified by silica gel

chromatography and then reverse phase HPLC (acetonitrile / 0.02M ammonium hydroxidé |
C/ (90% to 5% aqueous phase) to yield the title compound as a white solid. Yield: 25mg. -
MS APCI(+ve) 405 [M+H]"
20 'HNMR § pusoy 7.41-7.12 (3H, m), 5.79 (1H, s), 4.70 (1H, br. 5), 4.38 (2H, 5), 3.41-3.25
(2H, m), 3.2 (3H, 5), 1.05 (3H, d). |

The intermediates for this compound were prepared as folldws:‘
i) 6-Amino-2-[(2,3-difluorobenzyl)thio]pyrimidin-4(3H)-one
25 An aqueous solution of potassium hydroxide (4.61g) in H,O (25ml) was added toa
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



a conpound of formula (1) according to the Exanpl es was pre-di ssol ¥6dANAO0
- DMBQ and added 20 to reach a final concentration of 1% v/v) DVBO. The
assay was iWPZpEte4M th t he addition of nmenbranes and BET/EB20R3/@30SuUr s

at roomtenperature the nmenbranes were harvested by Cfiltration using a
MIIlipore Multi Screen vacuum mani foI d -a#d washed twice wth assay buffer

(wi t hout acltram n The backi n e was renpved fromth Screen
pl ate as %atplwap @'F‘%heérwl ”r’éb‘?ﬂﬂ@lé pgb@gag&%%ﬁ@@;&ﬁ%ﬁl@{e and
then couptagy Dy & SRR bR BB GARAURER sBfi. eldiha 6! )
‘accordi ng to t anpl eso %{3]%] we?e fcoglﬁgl to haveS 'CSo val ueg

greater WAPC}()FVE)’;{M [NBICH}E@@] e, Exanples 3, 4 and 116 were found to
have pl CSo val ues of 7.10, 7.10 and 6.80 respectively. Intracellular

Cal ci um Mobi l'i sati on Assay 30 Human neutrophils were prepared from

EDTA- t sedh sl d-p@rRhiflabrnd i&ﬂ%&hﬁi«!ﬂ-&t- nigscribed (Baly et al.
(1997) I\/b?hods m%zym)l ogy. ggaﬁh |r§1 storage buffer [Tyrode's

- salt sol deNRimetaimliniTnl was a«mﬂdmﬁt Solutlmwﬁth!amn’@pmdu?mféﬁ@pﬂtl@d with

ST AR AN M (Al o, Tl A 150

pur chas eeforopouRap irfy HdEH (SOQ;hli)rdemm@ i hixtudd For Qhh&hisehigtireahs wer e of

anal yti cal ceI | ul ar free _calci re measured

f1 uor orreteﬁrfg%?aqd vﬂb&%& %ﬁé’ﬂﬂt ﬁﬁﬁagw%\f%bl{%d%d (gD apdsanerirated

f1 uor qgcentady o atffdra%e?subtﬂfe ﬁh@ﬁéﬂa P&y HoamsSTis tMaE f,f&dhctevbas%lsed (1990)

Bi ochem J. 269, pp513- 519:; IIs were | oaded for hour at 37Cin .
(J oadi ng lduﬁtftbm(swp@ﬂ)a@@elﬂuf I} with 0.1%wv) gel atl n) containing 5M

fluo-3 ANy di ng buffer and then resuspended in

Tyrode's S%I@IBT‘YX??%%%%%%(Beﬁt ed with 5. 7nM gl ucose, 0.1% w v) bovine

serum al bumn (BSA), 1.8nmM Cad 2 and 1nM MyCl1l2. The cells were pipetted

into black wal lLe cl ear bottom 96 well mnmicro plates (Costar Bost on,
BRSNS T i IR L A, D LA A e S R

of forau W@ﬁsoﬁ%ﬁﬁ&ﬂ&ﬂﬁuﬂﬂl@E&lﬁ&@s‘“&ﬁh&?to"ﬁ%ﬂ%ﬁ oflks mh%?gzemm ) abMe and
added to a final concéntration of 0.1% v/ V) O. Assays re‘initiated
by the adhtiticipsodust ofzstepAB@l- E@noé*ﬂd? &1 0nalh arof stiGROB: H)@&Cfcbreﬁvcerdamsbeém

tner easep'ﬁl?xalg 1%‘1%1—31 d {) f)saﬁg% auo og'ﬁ\Eeﬁtrecf'pglto %mT%Ps%oﬁt'iE was drslg@ m@acrﬂp t@l tored

using a

afford the subtitle compound as a yellow solid. Yield: 1.80g.

“MS: APCI(+ve) 327 [M+H]"

20
iv) N-((1R)-2- {[tert-Butyl(dlmethyl)sﬂyl] oxy}- l—methylethyl)-z [(2 3-d1ﬂuorobenzyl)-

C thio]pyrimidine-4,6-diamine . 7
Fmidazole (1.2g) was added to a solution of tert-butyldimethylsilyl chloride (2.83g) and the
subtitle product of step iii} (1.8g) m DMEF (10ml). The reaction was stirred for 20h before

25 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 (MgS0,) and concentrated in vacuo to a crude solid. This material was purified by
column chromatography (50% Et20 / iso-hexane) to afford the subtitle compound as a yellow
oil. Yield: 1.80g. |

30 MS: APCI(-!-V&) 441 (M+HT



Reader, Mol ecul ar Devices, Sunnyvale, U.S.A ). The conpounds of f@brdANa007
. (I') according to the Exanples were tested and found to be antagonists of
t he 'CXCR2 Me&C¥#g#®443n human neutrophils. The invention RCEIGBIGA%IBETS

illustrated by the following non-limting Exanples in 20 which, unless
stated otherwi se: (i) when given Nuclggr Magnetic Resonance (NMR) spectra
were neasured on a Varian Unity Inova 300 or 400 MHz spectroneter. 1H
NVR dat EXampledted in the formof delta values for nmmjor diagnostic

(v oV PR Dbl oYL SR SN M AR R RTR £, 2

wer e nmeadwi afethyl- B-hnitarzelad-sutfon Hu{d000 or M cromass Platform

- spectroneter. (iii) the title and sub-titled conpounds of the Exanples

e

and net hods were naned using the ACD/ Nane program (version 4.55) from
Advanced Chem cal Devel.opnent |Inc, Canada. 30 (iv) Normal phase col um
chr omat ogr aphy and nor real Bgase HPLC was conducted wusing a silica

col um. Reverse phasm\lly-ligg’ﬁ ressure Liquid Chromatography (BPLC)
purification was perfQrnmed using either a Waters M cromass LCZ with a
Waters. 600 punp_ con rolN er, Wifers 2487 detector and G |son FC024 :
fraction 2 ?%\;PSL »;I\A@ FA43 PCT/ GB2003/ 003175 -32- collector or
a Waters balt Prép Moo~ or § | son Auto Purification System using a
Symetty, NO¥&Pak or Ex- Terr verse phase silica colum. (v) The

foll owi ng abbreviations are used: AcOH acetic acid 5 CHC13 chloroform
DCM di chl or onet hane DWMF N, N-di net hyl f ormami de DMSO di net hyl sul f oxi de

Et 20 di ef-Méthﬁh?ﬁfnﬁ&'a%o@&?fo%rﬁ&ho e%a%tagded to a solution of the subtitle product of
Example 1 step iv} (0.40g) and 4-dimethylaminopyridine (0.12g) in pyridine (10ml) af room
7 temperature and stirred for 20h. The reaction mixture was partitioned between DCM (50ml}
10 and copper (II) sulfate solution (60ml). The aqueous was extracted further with 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 30ﬁ1in at
~ yoom temperature, The volatiles were removed in vacuo and the residue partitioned between
BtOAc (20ml) and saturated ammonium chloride solution (20mi). The aqueous was further
15 extracted with EtOAc (2 x 20ml), the organics combined, dried (MgSQ4) 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% agueous phase)) to yield the title
‘compound as a white solid. Yield: 60mg.
MS APCI(+ve) 471 [M+H] |
20 H NMR & pmsoy 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-methylethyl] amino} pyrimidin-4-yl)-

25 methanesulfonamide



- MySO4 magnesi um sul fate NMP 1-nmet hyl pyrrolidin-2-one THE tetrahydriodAN B
+H2O water 15 26 JAN 7007 WD 2004/011443 PCT/ GB2003/ 003175 -33- Exanple 1
N-(2-[ (2, 3-BOf0dndtdénzyl )t hi 0] - 6-{ [(1R)-2-hydroxy-| - mreP€l/GBRMW§NY3175
am no}pyri mdin-4- yl)nmethanesul fonamide 5 HN'~OH O ONF iSINSF NH
Met hanesul fonyl chloride (0.16nl) was .3dded to a solution of the subtitle

product of step iv) (0.40g) and NN-diisosopropylethylamne (0.5m) in
DCM (15ml) and stifring maintained for 10 2h. The reaction sol ution was
extracted with Eﬁw% 20mL) and the organics conbined, dried (MSOH)
and concentratedijto yield a brown oil. The residue was diluted in THE
(10om) aE)d tr wth 1IMtetrabutylamoniumfluoride in THE (2m) for
30mn at re le erature. The volatiles were renoved in vacuo and the
resi due paftiNT oned detweerry Et OAc (30m ) and saturated amoni um chl ori de
sol ution (30Ml). The aqueous |ayer was 15 further extracted with Et OAc (2
x 20mL), the organics conbined, dried (MgSO4) and concentrated to yield
a white solid. This material was further purified by silica gel

- chromat ogr aphy and then reverse phase HPLC (acetonitrile /° 0.02M anmoni um
hydr oxi deA s¢190éh dfchesdbtitde podsct plf aisp Jii) (0.1 §g)éh THFH@O0ml)tWas teapedthd as a

EACETTINE ) NI TSN R R R )
3. 41- 3.2 5ert fekfovedhn vadud gad BElresiue pirtienddbbbwéth EtOAc (20ml) and saturated
ammonium chloride solution (20ml). The aqueous was further extracted with EtQAc (2 x
C»- 20ml), the organics combined, dried (MgSO,) and concentrated to yield a crude whité 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 & white solid. Yield:
10 25mg. '
MS APCI(+ve) 369 [M+H]" _
"H NMR Spusoy 7.41 (d, 2H), 7.30 (&, 2H), 7.23 (t, 2H), 5.78 (s, 1H), 4.71 (t, 1H), 4.32 (s,
2H), 3.40 (dt, 1K), 3.29 (m, 1H), 3.18 (5, 3H), 1.07 (4, 3H).

15 The intennediates for this compound were prepared as follows:
i) (ZR);Z-{[G-Amin o0-2-(benzylthio)pyrimidin-4-yI]amino}propan-1-o0l
N,N-Diisopropylethylamine (6.01111) was added to a solution of R-alaninol (12.0ml) and 2-
( (benzylthio)-6-chloropyrimidin-4-amine (1.9g) (Nugent, R.A., ef al. PCT Int. Appl. 1996.
252pp. W09635678-A1) in NMP (6ml) and stirred at 100°C for three days before pouring
20 into H,0 (200ml) 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-{[ter-butyl{dimethyl)silyljoxy}-1-methylethyl)pyrimidine-
25 4,6-diamine _ : _ |
Imidazole (0.29g) was added to a solution of tert-butyldimethylsilyl chloride (0.34g) and the
subtitle product of step 1) (0.6g) in DMF (10ml). The reaction was stirred for 24h before
addition of a finther equivalent of tert-bﬁtyldimethylsilyl chloride and imidazole. After
stirring for an additional 24h the reaction mixture was partitioned between EtOAc (100ml)



The internmediates for this conpound were prepared as follows: i) 26 JAN 2007
»6-Am no-2-[ (2, 3-di fl uorobenzyl)thio] pyrimdin-4(3R)-one 25 An aqueous

sol uti on ofWQoawassidedm hydr oxi de (4.61g) in H20 (25mM ) waCTaeEbeB/ o178

suspensi on of 4-am no- 6-hydroxy-2- ner captopyri m di ne nonohydrate (11.26g)

in DVF (50nl). Stirring was maintaingg for 30m n during which time a

sol uti on was obtained, before the dropw se addition of a solution of

2, 3-di f | ik e(20hi)b Thairgeeo(d #agGgacted fuFter WItOBQAc (3£ § 60mB tthe origargesf or

25 JAN SRSty iasien o By E obeet, Cams B 4 (VRO A coRmBto e
{117 at ccptasoots e s WS s 0Nk ARGmABEARIATPEL EolOR)

before drying in vacuo for 24h to afford the subtitle conpound as’a
whi t e sofiiferd the subtitle comppynd prn yedlow oily eYield00.508m CH3COO- 1+ 5 i i)

6- Chl ok O & = Qi A<l enzyl )t hi o] pyri m di n-4-am ne

N, N- Di %e%ykgﬁéy%e‘w(sggﬁ s added to a solution of the subtitle product
of step i) in phosphorus oxychloride (50m) and heated at reflux for 2h.
The reactjon was allowed to cool before pouring into hot H20 (500m ) and
stirringth %{%@mlﬁnﬁ)oé-l(ﬁhlﬁ)-’z\-rﬁitg't—mta’i(mleeth&%sﬂygm}ak!r@&hmt!lhl)wt—s X
250mL) apg Qr i i dried (MgS™) and concentrated 10 in
vacuo toﬁg?%%qtlﬁg&gﬁg?%?@h%gﬂn%ound as a green foam This crude product
was usedMethanesalfbryyl ichloste(BSi i) Was added b a sbhitidg .of s subRE frothes) o2 i)

M+ 00-1+ iiij . : : . . |
SR 38 Moy sty diiosomromy eiylsminsd A 25 R DT SO 8 %5 e jesrhefloY B opan-
-0l 15rehobedidds@nipvhiatiediass Ne 1hé +&2h8) sd!@ﬁm%%@;r&&ecﬁwﬁ&f—%@ (pp of
R-alaninol (2.0r) and the subtitle product of 'stegwl i) (1.99) in NWP

(1 Om) ademlamd the graapics doed AeS@4)wad enmpentisitsdde gieldabrowmepil. rEhe T¢Le "260m )
d it . - o . ) . ¢
attord el s BEIPRERR diel wilfbBail R pbge B L gl A5l °
APCI ( +velend2ratirdvirFlietvol@tlles wore removed in vacuo and the residue partitioned between
N((1IR-2:{[tert-=B di h ilyl -1-net hyl et -2-[(2,3-difl
obenzy?) s GPmpanEelRbG ok et ¥ia Sede oot HQRs el o

sol ut i onigbordafiioh chrbbinbdlideed MESOlkhd Gtiﬂc@x‘itjl‘a@&l 16313tk sablid d@pound asa

crude white solid. This material was used directly in the next step. Yield: 0.23g.

MS APCI(+ve) 483 [M+H]"

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

A _OH
HNT

SEARRS

25 o
Phenylsulfony! chloride (0.20g) was added to a solution of the subtitle product of Example 3
gtep ii) (0.40g) and 4-dimethylamino pyridine (0.17g) in pyridine (10mi) 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



subtitle product of step iii) (1.8g) in DMWF (1 Oml). The reaction dasJAN 2007
- «+stirred for_20h before 25 partitioning between EtOAc (100m ) and H20

- (200m) .. Th&¥OHEEBIESPwas extracted further with Et OAc (2 PETAERIN3)00310He
organi cs conbi ned, washed with H2O (100m ), brine (100m), dried (MgSOH)
and concentrated in vacuo to a crude s88id. This material was purified by

col um chr t ogr aph 50% 0 I SO- hexan t ord the subtitle
conmpound “%1@@ @@Pﬁgﬁg trg?tf’c.{waﬂi‘?t@{mtiég’é‘&m% %ﬁj&@g 1@#‘3@% @&’A)lt%f Mqlﬂnﬁ 2 6
JAN 2007 rodifteafifdirbl 43 rReléd HaOR3h 808 Hifh 118 hydrbaasmd @i(?—ﬁOml) and the
N-(2-1(2,3-Difl'uor oben_zyl%i{u o] - 6-{1 %1R) - 2-hydroxy-1-nethyl et hyl ]

anmi no} py riwaods extrected| witln B dig|x 30mml). i lznz ganics ez thien nembided, Mashe8akth 0' O F
S~N N F - -1 B -4~ f | chl.ori ed to
= sol uti Shub(opE LA RRY0) SRR AR SRR spB G i Rl

4- di methybrmnubpthitograghy @% haiimnol "DEWM) 6 iafferd(alQah.) Tieik nfageial whetgaesdat ur e
‘and stirred for 20h. The eaqction m xture was partitioned between DCM
(50m) 16Vl§lrs'aha@8 fgerl) and)Ea) (5} amddy YrlatHes rewmoved wndsreducgd dpsguraipsyeld
extract eqnd #d ddponthd B Pielte idiR. YRhI@aM4s conbi ned, dried (MySO4) and

concentrated in vacuo. The resulting ol " was diluted in THE (1Or) and
treated WS APCEtHvabdlyMarfdni um fl uoride (1IMin THF, 2nml) for 30min at

parti 11 ongaoy e 7 & Do 1 Sna BIEID BN Ik Ry S0

sol ut i an 168U0 ¢s, THE 439U80s), wos (< vl Refy 1o et nast el W 81). Et OAc (2 X
@Orﬁl), thggorga{ﬁc‘l cﬂsl?conb%??él?, dri(e?zlm’IS(’I\/gé)M) :%z?gn%en rgt%d to yield a

crude white solid. This material was further purified by reverse phase
HPL.C (aﬁ¥8pilé§i le / 0.02M ammoni um hydr oxi de (90%to 5% aqueous phase))
to yield le C_. conpound as a white solid. Yield: 60ng. M5
APCI ( +ve)N-@Z(BenkiHithio)-6-{[(1 R)-1-methylpropyljamine} pyrimidin-4-y1)-3,5-

' dimethylisoxazole-4-sulfonamide
15

(,, 3,5-Dimethylisoxazole-4-sulfonyl chloride (0.60g) was édded to a solution of the subtitle
product of Bxample 3 step ii) (50mg) in pyridine (0.5ml) and N,N-dimethylamino-pyridine

20 (16mg). The reaction mixture was stirred overnight. To this reaction was added excess
aqueous hydrochloric acid (1M) and stitred for Lh. The solvent was evaporated and the
residue diluted in BtOAc (100ml). This was washed with H,0 (2 x 20m{) and brine (10ml).
The organic layer was dried (MgS0Q4) and concentrated to yield a white solid. This material
was purified by reverse phase HPLC (gradient 90% to 5% 0.02M ammonium hydroxide /

25 acetonitrile) to yield the title compound as a solid. Yield: 24mg.

 MS APCI(+ve) 450 [M+H]"
'H NMR & (omsoy 7.26-7.30 (5H, m), 5.73 (1H, 5),5.30 (1H, bs), 4.30 (2H, s), 4.0 (1H, br. ),
3.66 (1H, m), 3.54-3.59 (1H, m), 2.65 (3H, s), 2.39 (3H, s), 1.21 (3H, d).



20 1H NMR 3 (DVBO) 7.83 (m 1H), 7.75 (s, |H, 7.33 (m 311), 7. 11é

211), 5.92 (s 1H), 4. 69 (s, 1H), 4.32 (s, 2H), 3.96 (s, 111), 3.56JAK 2007
+311); 3.40 1.03 (d, 3H) Exanple 3

N- (28 (Benzyl OF 08' ok [(1R) 2-hydr oxy- | - net hyl et hyl ] ani no} pyrem ar A 4-y1 ) -
25 net hanesul f onam de 26 JAN 7007 WD 2004/011443 PCTI GB20031003175 - 36-
HN ~~OH OO Il N HN S A solution of thsubtitle product of step iii)
(0.18g9) in THE (I Oal) was treated with tetrabutylanmoniumfluoride (IM
in THF, 2ml) for 2h at roomtenperature. The volatiles 5 were renoved in
vacuo anExainglerﬁasi due partitioned bet ween Et OAc (20nml) and saturated

anmoni u lorid ueous s f her extracted with
Et OAC (%&'@G th'f%ﬁ‘gugf@éff @13% ﬁ@'&ﬂl SPWW@W&Q@& and concentrat ed
to yield ﬁe,gnﬂgﬁlaﬁ/gglﬁgmgg,lided This material was further purified by
reverse phase HPLC (acetonitrile / 0.02M ammoni um hydroxi de (90%to 5%
aqueou$ phase)) to yield the title conpound as a white solid.” Yield: 10
25ny. M5 APCI (+ve) 369 [,l\/HrH]+ 1H NVMR S(DVMSO) 7.41 (d, 2H), 7.30 (t, 2H),
7.23 (t, 2H), 5.78 (s, H) 4.71 (t, 1H), 4.32 (s, 211), 3.40 (dt, 1H),
3.29 (m 1H), 3.18 (w/\l\l’) 1.07 (d, 3H). 15 The internmediates for this

- conpound re prepared_as follows: i)
(2R)-2-{mgy( ehEyIthl 0) pyri m di n-4-yl]am no} propan-1 - ol

N,N-Diis was added to a sol ution. of R-al ani nol
(12.0mM) and 2- b}%nz?’l tb?o) | oropyri m di n-4-am ne (1.9g) (Nugent,
R A, et al. PCT I'nt. Appl. . 252pp. W9635678-Al) in NWP (6m) and

(?‘ti rred at 100C for three d.ays before pouring 20 into H20 (200nl) and
filtration of the precipitate. This solid was dried in vacuo to afford

the  SUDL]S) EaGOROUR 25,827 5o NN E) L2 ko ok hrent S e okt o
32” I( ﬁe glzggcmhﬂ)a 3Ntelp(iRD 1 2y thipyBdihe D1y kAR RNy Sichibyorie-(B0:1BY. Mieet hy! ) p
10 reaction mixture was stirred for 6h. To the reaction mixture was added tetrabutylammomum
~ fluoride (7ml, 1M in THF) and stirred for 16h. The solvent was evaporated and the residue
diluted in EtOAc (100ml) and hydrochloric acid (1M). This was washed with H,O (2 x 20ml)
and brine (10ml). The organics were dried (MgSQO,) and concentrated to yield a solid. This
material was purified by reverse phase HPLC (90% to 5% 0.02M arnmonium hydroxide /
15 acetonitrile) to yield the title compound as a solid. Yield: 30mg.
MS APCI(+ve) 445 [M-+H]' _
1_HNI\/.[R 8 (cncy 7.24-7.40 (10H, m), 5.76 (1H, s), 5.02 (1H, bs), 443 (2H, 5), 4.31 (2H, 5)

& 4.02 (15, br. s), 3.65-3.70 (1H, m), 3.51-3.56 (1EL, m), 1.21 (3H, d).

20 Example 7 o
N-(2-(Benzylthioc)~6-{[(1R)-1-methylpropyllamino}pyrimidin-4-yl)-2-

chlorobenzenesulfonamide

HN/\/ oH.

@f)\



25 4, 6-di al ni ne | mi dazol e (0.299). was added to a solution of
tert-butyldi methylsilyl chloride (0.34g) and the subtitle produci BafAN 2007
* step i) (0.6g) in DVF (10ml). The reaction was stirred for 24h before
addi tion OW%ZOF’ﬂmtli"f@r equi val ent of tert-butyldi methyl siPCFIGR2M3®0I1d2 and
i mdazole. After stirring for an additional 24h the reaction m xture was
partitioned between EtOAc (100m ) 2 6-49AN 2007 d' WD 2004/011443
PCT/ GB20031003175 -37- and H20 (200ml). The aqueous was extracted
further with EtOAc (3 x 100m ), the organics conbined, washed with H2O
(100 ) TG ol HMELY9s hinedsdiMicth Mhe GRRERR BPE}@;ﬁ'nﬂ@G%smg pude sol i d.
- This materi al puriftiéd by colum tography (1:1
i so- hex 0hemzermﬁlﬂfmwl thhaide (BB L) éle(solvtﬁlﬂmddtmof’a‘izgaeiplaﬁmﬁtgp 11) (OYllgé,IMN-

R,_ {Sgg( BENZ % ﬁ%lff%?né) a{lﬂe&abutgl)ammomum fluoride (4ml, 1M in THF) to yield

utyl (& rneé hyed t)cﬁhﬂ(ﬂlhll@é(éﬂﬁdlﬁe geHdhwielhsdm@m no] -
pyri m di ngﬁsl%li,ltne'[ hanesul f.onanm de Met hanesul fonyl chloride (85 pl) was

added t M ebAOOMIHE subtitle product of step ii) 10 (O0.20g)

tas "\ HSRREE QR STy Pad DrE IR 20 0 3 iy A ok Bt 507 L BB o s
ext r act ez s#ZQS((ﬂI)(bs?@Mﬁﬂ”(dmhﬁ NAPBITH CEHAR), B (BHYIA) and

~concentrated to yield a brown oil. e residue was diluted in nethanol
(10m) and treated with potassium carbonate (0.15g) for 2h at room

t enpejptpd Sanid §€ vol atiles were renoved in vacuo and the residue
(partltl ween 15 Et OQAc (20m ) and H20 (20nil). The aqueous was
furt her Né2-(Bextzy ﬁhmﬁ—tﬁk{[ﬁﬂ@&m@tﬁﬁprﬂﬂmMnolﬂyenmdmmfl-corrbl ned, dried

(MySO4) and concent rat ed. to yield the subtitle conpound as a crude white
sol i d. THPRohenzenesulfoRamude (o directly in the next step. Yield: 0.23g. NS
APCI (+ve) 483 [I\/H—I] + 20 Exanple 4
N- (2- (Benzyl t hi 0) - 6-{[ (1R) - 2- hydr oxy- | - net hyI et hyl ] ami no} pyri mi di n- 4-
yl )benzenesul fonam de H&~~CH O,,0 -N

N/‘\/OH '

fi

The title compound was synthesised according to the procedure of Exami:le 6

NC
15

) using 4-cyanobenzenesulfonyl chloride (0.30g), the subtitle product of Example 3 step ii)

C - (0.1g), N, N—dhnethylaminopyridine (30mg) and tetrabutylammonium fluoride (4ml, 1M in
THF) to yield the title compound as a white solid. Yield: 45mg

20 MS APCI(+ve) 456 [M+H] _ '
"H NMR 8 (cpey 8.05 (2H, d), 7.74 (2H, 4),7.19-7.34 (5H, m), 5.85 (1H, s), 5.44 (1H, d), 4.13
(2H, 5), 4.00 (1H, bs), 3.68-3.73 (1, m), 3.54-3.59 (1H, m),1.21 (3K, d).

Example 9
25 N-(2-(Benzylthio)-6-{[(1R)-1-methylpropyl]amino} pyrimidin-4-yl)-4-

chlorobenzenesulfonamide



S\H NS 25 Phenyl sul fonyl chloride (0.20g) was added to a solution of the
subtitle product of Exanple 3 step ii) (0.40g) and 4-di net hyl ani JAN 2007
pyridine (0. 179) in pyridine (1 Or) was stirred for 24b at room

t enper at ur e.WeTﬁg’*”PEé@ti on was quenched wi th 10% pot assi uiCT4FRROMEA0E 7S
solution (10m ) and the aqueous extracted with EtOAc (2 x 20ml). The
crude material was dissolved 2 6 JAN 207 WO 2004/ 011443

PCT/ GB2003/ 003175 -38- in THE (10m ) and treated with tetrabutyl ammoni um
fluoride (IMin THF, 5ml); for 15mn at roomtenperature. The reaction
was quenched with 1M tw echPdric acid (10m) and the aqueous extracted
with EtOAc (2 x 20m ). jThe organics were then conbi ned, washed with

brine (50ml), drjed. ( ) and concentrated to yield a crude gum which

was purified b G, ol mm_|chr omat ogr aphy . (2% net hanol / DCM to afford a
gum This ma el "Was™NT egt’etty” Wt h et hanol (25ml) and H2O (5nil) and the
vol atil es rquer r educed essure to yield the title conpound as
a white s8I d>~Yield: 0.39g. M5™APCI (+ve) 431 [MtH + "H NMR S (DVSO) 7. 87
(d, 2H, 7.60 (m 3H), 7.35 (d, 2H), 7.28 (t, 2H), 7.22 (ni, 11-1), 5.89
(s, 10 1H), 4.70 (s, 111), 4.21 (s, 2H), 4.01 (s, 1H, 3.40 - 3.21 (m
2H), 1.04 (d, 3 5 L0 5 8- d8rels opyl ]
Hhe Eﬁ@_@%&h@qﬁ%%&@ gﬁ&_ﬁ%ﬁéy !aécﬁfcﬁﬂg{étﬁe él() ,e]of'E%&Hxé“S il\i~.(H~C]—I a

am no }pyrimdin-4-yl) i soxazol e-4-sul T onam de

, 1 met
, O N ON Hying4-shibiobenzepesuifond cbloside (G3ilgdhe/subtitie produe of Bx&0pl: 3vetep iBdded

L oS P - R R BB A R TR B R W o
@xture WEHF} o yile theatithy odh@bind & wilitesoli@avidl@nswas added excess aqueous

drochloric acid (1 nd stirred for Ih. The solvent was evaporated and
t he resiM&(ﬁYé@&%H&E c (100m). This was washed with H2O (2 x

20m) - andigpigg 5( LN 80 (21, d),7.40 (2H, d), 7.20-7.40 (SH, m), 5.90 (1H, ), 5.15 (1H, bs),
4.20 (2H, s), 4.00 (1H, bs) 3.60-3.80 (11, m), 3.42-3.60 (1H, m), 1.21 (3H, d).

10
N-(2-(Benzylthio)-6-{[(1R)-1-methylpropy}]amino} pyrimidin-4-yl)-2-

cyanobenzenesulfonamide

HN/:\_\(OH

o C BNg o f‘\*N
N caaaae

15

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-dimethylaminopyrnidine (30mg). The
reaction mixture was stirred for 4h. To the reaction mixture was added tetrabutylammonium

20 fluoride (4ml, IM in THF) aﬁd stirred for 16h. To this reaction was added aqueous
hydrochloric acid (1M, 30m1). 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
diied @déSO4) and concentrated to yield a solid. The residue was purified by column



The organic layer was dried (MgSO4) and concentrated to yield a whitheJAN 2007 -
.solid. This material was purified by reverse phase HPLC (gradient 90%to
5% 0. 02M anmmumﬂnyldrom de / 25 acetonitrile) to yiel drCh&sBRdBI0E3175
compound as a solid. Yield: 24ng. M5 APCl (+ve) 450 [MtH|+ "H NIVIR S

- (DMBO) 7. 26 7. 30 (5H n) 5.73 (1H s).43-.30 (lH bs), 4.30 (2H, s), 4.0

(1H br. s) 3.54-3.59 (1H, 2.65 (3 9 311
s), 1.21 ‘(}gﬂnatawplw @tQAN/ sodrxmpd: )0 @Jiqvmfi?zwsl ?@Eﬁe@eﬂm@

Exanpl e 1R) - | - et hyl pr opyl ]

am no} pyrim gﬁe t%%ﬁb'oﬁﬁﬂ O%IGETI{EX Il;:‘%hanesul fonamde 5 HW~OH ON SAN N S H
Phenyl met M8n&RUI(Fanyso EM-I-B}l de (0.28g) was added to a solution of the

Wi et it gﬁﬁﬁ%mIa)é'iﬁZ{ﬁe&if? TRl ﬂiomiﬁaég? s r bt Gl whddsr oo
I s e R A e L b e vt SO

residue diluted |n EtOAc (100m ) and hydrochl oric acid (1M . This was
washed vvi]ih HéOQ!Z x 20mL) and brine (10m ). The organics were dried
(MS™M) & ntrated to yield a solid. This material was purified by

reverse pw: o 1® IR 3. 15 acetonitrile
to yiel dpt ﬁaq?%ehﬁogﬁpﬁﬁn%ag&ag?ﬁl d. th{ﬂé@mﬂﬂmggl\% APCI (+ve) 445 :

[M+H]* 1Hevagppengeyespfaipymide 247 40 (101-1, m, 5. 76 (1H, s), 5.02 (114,

bs), 4;43 (2H s), 4.31 (2H, s) C402(1H br. s), 3.65-3.70(1H, m,
.51-3.56 (111, m, 1.21 (3H d). 20 Exanple 7 '

N-(2(Benzy|th|o) 6-{[ (1B) - 1-net hyl propyl ] am no} pyri midi n-4-yl)-2-

chl or obenzenesul f onam de/\/OH

o - () ~
oA

3-Cyanobenzenesulfonyl chloride (0.30g) was added to the solution of the subtitle product of
Example 3 stép ii) (0.1g) in pyridine (1ml) and N, N-dimethylaminopyridine (30mg). The
15 reaction mixture was stirred for 4h. To the reaction ﬁixture was added tetrabutylammonium
fluoride (4ml, 1M in THF) and stirred for 16h. To this reaction was added aqueous
| hydrochloric acid (1M, 30mi). The solvent was evaporated and the residue diluted in FtOAc
(100ml). This was washed with H,0 (3 x 20ml) and brine (10mi). The org_émic layer was
dried (MgS0,) and concentrated to yield a solid. The residue was purified by column
20 chromatography (BtOAc / 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 & cpei) 8.20 (LH, 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 (1K, d), 4.32 (2H, s), 3.50-3.80 (2H, m), 1.21 (3H, ).

25

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

chlorobenzenesulfonamide



HNi~OH CIOOel'"NS NHNS 2 6 JAN 2007 WD 2004/011443 76 JAN 2007 -
. PCT/ GB2003/ 003175 -40- The title conmpound was synthesised according to

t he proceduWe 20f4/0Eahpl e 6 using 2- chl orobenzenesul f onyPCTGBBOEGIE1750. 31
g), the subtitle product of Exanple 3 step ii). (0.1g), N N

di met hyl am nopyri di ne (30ng) -and tetralgityl ammoni um fluoride (4nml, 1Min
TBF) to yield 5 the title conpound as a white solid. Yield: 30ng. M
»APCI(+ve) 465 [MtH+ IHNWR 5 (coc:3) 8.14 (113, d), 7.48 (211,
bs),7.22-7.35 (6H, m NJS’.\SAOﬁlH s), 5.03 (1H, bs), 4.25 (211, s), 3.98
(111 bs) 3.54-3.66 (l?L, m, 3.49-3.54 (1H, m,1.21 (3H d). 10 Exanple 8
C N (2- (Benzylth| o N 1R) - 1- et hyl propyl } am no} pyri m di n-4-yl) - 4-
cyanobenzcgnesul % |de/|,\C]—I HNO ,0I1 zN_ \ SINN-S NC 15 The title

conmpound wag oI to t he procedure of Exanple 6 C using
4- cyanobenzd D.30g), the subtitle product of Exanple
3 step i) 0.1g9), N, N-di net hyl'am nopyri di ne (30ng) and

‘tetrabutyl anmoni um fluoride (4ml, 1IMin THF) to yield the title conmpound
as-a white solid. Yield: 45ng.. 20 M5 APCI (+ve) 456 [MtH + 'H NVR 6

(Ccbal 3) 8- (Clﬂo(oﬁd:ﬂze@b)sulf&yuhl()ﬂ&d; (OcB)OgYWQ:Qadaethb @S kblutign oﬂhﬁﬁlbﬁﬂlbbroﬂl)qtoﬂi 44
Eﬁl Hl gi @gﬂple&)stepegéhﬂgﬁm%gn (lmﬁ )and ﬁ 1\53 glmethy?fangmopyn e (:.5-30 g). 31‘h%9 (1H

5 reaction mixture was stirred for 4h. To the reaction mixture was added tetrabutylammonium

| fluoride (4m!l, 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,0 (3 x 20ml) and brine (10ml). The organic layer was
dried (MgSO4) and concentrated to yield a solid. This material was purified by reverse phase

10 HPLC (90% to 5% 0.02M ammoniurn hydr(mde / acetonitrile) to yield the title compound as
a solid. Yield: 30mg.
MS APCI(+ve) 465 [M+H]"
"H NMR & (cpemy 7.93 (1H, m), 7.80 (1H, d), 7.55 (lH 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),

15 1.21 (3H, d). | -

Example 13 _

: Q N-(5-{{(2-(Benzylthio)-6-{[(1 R)-1-methylpropyl]amino} pyrimidin-4-yI)amino] sulfdnyl}-
~ 4-methyl-1,3-thiazol-2-yl)acetamide

20

OoH

o
°>\~Z>\:S 0
:



25 N-(2-(Benzyl thio)-6-{[(1R) -1-methyl propyl]ani no}pyrinidin-4-yl)Z24-JAN 7007
- ehl orobenzenesul fonam de 2 6 JAN 2007 WO 2004/011443 PCT/ GB2003/ 003175
-41- OH HN WO200HQ44E H N- S Cl The title conpound was BURGHYBEGHTS
according to the procedure of Exanple 6 using 4-chl orobenzenesul fonyl
chloride (0.31 g), the subtitle produc-t44of Exanpl e 3 step ii) 5 (0.1 9g),

N et R RRRAAL 00 0T AR cistAERAoK SATRIIAT LLfRhdg nt, IV
APCI (+ve) suffil frblnid of BB Gt @@‘Qgﬂﬂﬁﬁj&lﬂd‘(ﬁlﬂ)aﬂﬁﬁ@f-(m" d), 7.20-7.40

(5H m, 5.90 (1H, s) S 420 . "4.00 (1H, bs)
3. 60- 3. scﬂlplﬂhylamnopgndlgﬁgﬁ (j’[]lqe rmhonlmgmgmap stg-)-ed fop4 Emprﬂ]oéhlgmactlon

N-(2-(B t

SyanobensEysstihh SHprtd (sl Rk Rt R S L0 L RN B oy
chl ori dg a(qﬂeca@gww}soﬁddﬁd (10, 201ﬁ)amimpmnqj THeway birtdd for (Bhadest thef
Exanple 3 step 1i) (0.1g) in pyridin é %}ﬁ le\I-dlrrethyIamnop¥r|d|ne
(30ny) . -méven ‘é%ﬁc?tvﬁllﬂﬁa gg@c{,‘qhgr%e@glpﬁe ayEIQe (4 A0mo Thisevasayashadorithi xt ur e

o, To tHOCTSRY MAPRR (A0 b ARt e kM MEST T il gt T

The sol veyitldwaslidk VEpomateeid! wacpurified b sivetse p}:laslemﬂ&d: (96980346 0.02800M ) .
\IIQISS nas a%gmegm\ﬁly&r xﬁz Qaééomm%gqﬁ%neﬁﬂﬂe thrlcla Qc?méo%gg asa solpde &Qlel%a% 5 l ayer
10 MS APCI(+ve) 509 [M+H] -
C "H NMR 8 ousoy 7.20-7.37 (5H, m), 5.75 (1H, bs), 4.69 (1H, bs), 4.27 (2H, bs), 3.31-3.39
(2H, m), 2.50 (3K, ), 2.12 (3H, s), 1.21 (3H, d). |

Example 14
15 N-(2~(Benzylthio)-6—{[(1R)—1-niethylpropy1]amino}pyrimidin—4-yl)—2-

(methylsulfonyl)benzenesulfonamide

/\/OH

@Ii

20 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 (2mlj and sodium hydroxide (10%, 3ml) added and stirring maintained for 2h.
The volatiles were removed in vacuo and the aqueous residue exfracted with EtOAc 2x

25 20ml) and evaporated. To this residue was added aqueous hydrochloric acid (1M, 30mI) anci

 THF (10ml). This was stirred at room temperature for 1h. The mixture was exiracted with
EtOAc (2 x 30ml). This was washed with ;0 (2 x 20ml) and brine (20ml). The organic
layer was dried (MgSOs) and concentrated to yield a solid. This material was purified by



dried (MgSO4) and concentrated to yield a solid. The residue was pQ@ri fANemqy
«<by colum 2 6 JAN 7007 WO 2004/011443 PCT/ GB2003/ 003175 -42-

chr omat ogr apY240EENE / i so- hexane 7:3) foll owed by col uRRTEHROFROBET aphy
(EtOAc) to vyield the title conpound. Yield: 30ng. M5 APCI (+ve) 456

[ MFH] + 111 NNR5 (BCD) 8.20 (1H, d), 7-458-7.62 (111, m), 7.62-7.78 (1H,

os) 4, oot st WG oy B i e st et

enzyl t hi odonGrofind sl Rotid- mmwo&{gowl] ani no} pyrinidin-4-yl)-3-

cyanobenzenesul f onam de 10 . ,ONCI ~SHN SI ~

3- Q/anobekﬂﬁeéﬁﬂ,@(l*fvfebﬁm[l\é'hﬁbrl de (0 309) was added to the solution of the

andn, N-ai PERHE &b By or etk donye-shs R0 Bl Aot BICH WP e fad B g

for 4h.s5T®18 ek a<9blpﬂ | X002, RS A AEdbd) £3.6 1B i48m 6(f (1801 de
(4L, 1IMin tI1 Pan (stlglr ed g \M% o] tdr)f;s rggﬁqums Jz:iBIddedc} agil)Jeous
hydr ochl 031453(3%%1(21@}13@%) The soI vent was evaporated and the residue
diluted in EtOAc (I 00nml). This was washed with H2O (3 x 20m) and brine
(1 Or). The organic layer was dried (MJSO4) and concentrated to yield a
sol id. Thﬁxwedﬂe was purified by colum 20 chromatography (EtQAc /

i so- hexan iel d. the t|tIe co ound white solid.

Yi el d: 451%.1 @P@lﬁv{i@"h 1‘@)’1)%' 20 (IH, s), 8.15

(1H d)g (zne‘%’ylﬁdlfdny?%nzz:léﬁlfﬁﬁzﬂmd@) 7 20 7. 40 (6H, -5.90 (IH s),
.50 (1H,"d),” 4.327(2H, s), 80 (2H, m, 1.21 (3H d). 25 Exanple
2 N-(2-(B enzylthio)-6-{ [(1R-1-nethylpropyl] am no} pyrimdin-4-yl)-3-

11

The title compound was synthesised according to the procedure of Examplé 14

15 using 4-methylsulfonylbenzenesulfonylchloride (0.193), the subtitle product of Example 3
. step ii) (0.2g) and N, N-dimethylaminopyridine (60mg) to yield the title compound as a white
C solid. Yield: 60mg. o

MS APCI(+ve) 510 [M+H]"

' NMR 8 cpe) 8.09-8.12 (1H, d), 7.97-8.00 (2H, 4), 7 20-7.30 (5H, m), 5.90 (1H, s) 565
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 (34, 4).

Example 16
N-(2-(Benzylthio)-6-{[(1R)-1 -methylpropyl]ammo}pyr1m1dm—4-yl)propane-l-

25 sulfonamide



- chl orobenzenesul fonanide 2 6 JAN 2007 WO 2004/ 011443 PCTI GB2003/ Q(BJM\B?[][W
-43: HN, SOH C S H N-STI ~~ 3-Chl orobenzenesul f onyl chI oride %

was added WO 2MIEWFution of the subtitle product of HBa003/ @tlg’p ||)
(0.1g) in pyridine (I m) and M\-di et hyl am nopyri di ne (30rrg) The 5
reaction mxture was stored for 4h. Teéthe reaction nmixture was added
tetrabutyl amonium fluoride (4nml, 1Min THF) and stirred for 16h. To
this reaction was added ueous hydrochloric acid (1M 30ml). The

sol vent was evaporﬁﬁéa\aﬁ’ the residue diluted in EtOAc (100m ). This
was washed with H20[ (3 x 20m ) and brine (10m ). The organic |ayer was
dried (I\/gSOQ) ap d entrated to yield a solid. This material was
purified b ng 'e phase 10, . HPLC (90%to 5% 0. 02M amoni um hydr oxi de 1
acetonitril e yi 8l d §'heTi e conpound as a solid. Yield: 30ng. M5
APCl (+ve) 465 [ H + ' H NVR CDC23) 7.93 (1H, in), 7.80 (111, d), 7.55
(1H, m, 7.45 (111, t), 7.20- 7. 40 (5H, m, 5.90 (111, s), 5.20 (1H, bd),
4.32 (211, s), 400(1H bs), 3.60-3.70 (111, m, 345360(IH m, 15
1.21(3H,d). Exanp

N-(5-{] (lirnpg@rﬂzyﬂionykglﬂ@dp[@ i49)in DD pimb wep gdded e megipian ofiths subhitly | ) ami no

LSSEEZ%%@“C‘%\%E%B%J&? 153 S A LA A PR e tanihto Bef T

0°C. The reaction mixture was stirred for 24h at room temperature, To the reaction mixture

more N, N-diisopropylethylamine (0.14g) was added and the reaction mixture was stirred for
an additional 24h. The DCM was removed under reduced pressure and the residue dissolved
in THF (2ml). To this mixture sodium hydroxide (10%, 2ml) was added and stirred
overnight. The reaction mixture was diluted with EtOAc (50ml). The organic layer was
10 separated from the aqueous layer and evaporated to dryness. To the residue was added 7
aqueous hydrochloric acid (1M, 30ml) and THF (10ml). This was stirred at room temperature
for 3h. The mixture was extracted with EtOAc (2 x 50ml). The organics were washed with
brine (30ml). The combined organic layers were dried (MgS50,) and concentrated. This
-material was purified by reverse phase HPLC (90% to 5% 0.02M ammonium hydroxide / .
15 acetonitrile) to yield the title compound as a white solid. Yield: 30mg.
MS APCI(+ve) 397 [M+H] ' '
"H NMR 8 cpeny 7.21-7.41 (5H, m), 5.94 (1H, 5), 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, 1). ‘
20
Example 17
| N-(Z-(Benzylthio)—(i—{[(lR)—l-methylpropyl}amino}pyrimidin-4—yl)—5~chloro-1,3—
dimethyl-1H-pyrazole-4-sulfonamide



2- (Acetyl am no)-1, 3-t hi azol e-4-sul fonyl chloride (0.19g9) was added? GalAf 2007
«solution of the subtitle product of Exanple 3 step ii) (0.2g) in

pyridi ne (4MO208H14E N- di net hyl ami nopyri di ne (60ng). ThECT/@EEQOiﬂ@ﬂfHTS

m xture was stirred for 4 days. To this reaction nore sulfonyl chloride

(0.75g) was added and stirred for 2 day% To this reaction was added 5

aqueous hydrochloric acid (1M 20nml) and THE (20nml). This was stirred for
- 18h before the soI veat vvas evaporated and the residue diluted in EtOAc

(100m ). This was Mth H2O (3 x 20mL) and brine (10m ). The
organi c | ayer was dr| ed (MJSHM) and concentrated to vyield a solid. Thi s
mat eri al sgourd be reverse phase HPLC (90% to 5% 0. 02M anmmoni um
hydr oxi de cgtonitrile ield the title conpound as a solid. Yield:
20ngy. 10 T +V + C iHNWR 5 lorasol7.20-7.37 (5H, m,
5.75 (1H, , 4769 (IH, b .27 (2H, bs), 3.31-3.39 (2H, m, 2.50
(313, s), 2.1 |(3H s), 1.21 (3H d). Exanmple 14 15

N (2-(Benzyl thio)-6-{[ (1R)-1-nmnethyl propyl |.am no}pyrimdin-4-yl)-2-
(et hyl sul fonyl. ) benzenesul fonamde HN . OH \\ SH Ni St1 \. 20

2- (Met hyl sul fonill ) benzenesul fonyl chloride éeo was_ added t
sol ut i on Jofhlprel.Swlpsthyld H-pyragnie-¢-syHonyl siert @35'113 pas pdded do @’@Fubtﬁle

s st r ARELo g RO B TR 86 anf W Bmer Y EEEBRARE T T
(2n) ;ﬁncﬁ&?g)t Ul hged i anandieuré W(ﬁuﬂmmdv)enagideﬂroandempemﬂumngﬁmmbantm&d for
2h T re r enov u ue e
Cext ract Zﬁ%aﬁ% dll':tF %?“9 rﬂ%m%g]ﬁﬁ‘g gﬁ@ M’bg@é‘ﬁ“ﬁqﬁa%ﬁﬁ@ Sie%ﬁ%ffue was
added aqugRiise hyﬁmem hqeng t@mdéhiohmacﬁqmm 3N and EeraCR@WHiih BiORc2 %S

stirred at roomtenperature for |h. The mxture was extracted with EtQAc

(2 x 30nPmDrhesbrped2(rhnEe cpmbinedmepame lpyey oves Arieh@MsyPa and seneeytraters

organic - Thi s |
et or i ol NELRkeHAS puERA A OBHRRRRRRR F08Y {10 M0 B It E T s
- 45-  ridv éo sHondastitld-de o8 a whikdsclidO XhidldrBdorg um hydr oxi de /
acetonitri g%&&v@)fﬁﬂvﬁ-ﬂ title conmpound as a solid. Yield: 30ng.
"H NMR & cpciy 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 (3H, s), 3.66-3.70 (1H, m), 3.52-3.56 (1H, m), 2.44 (3H, s), 1.20 (3H, d).

15 Example18 7 ,
N-(2-(Benzylthio)-6-{[(1R)-1-methylpropyliamino}pyrimidin-4-yl)-1,3,5-trimethyl-1 H-
Q : pyrazole-4-sulfonamide

20 7
The title compound was synthesised according to the procedure of Example 17

using 1,3,5-trimethyl-1H-pyrazole-4-sulfonyl chioride (0.30g), the subﬁtie product _of



VB APCl (+ve) 510 [MrH + 1H NVR S (cocn) 8. 31-8.34 '(lH, dd), 8.23-8 5
(1H, dd),7.30-7.40 (2H, d), 7.18-7.30 (3H ), b5 6.18 (1H s), 4.boJpNH0

d), 4.20 0 (1H, bs), 3.61-3.65 (1H, 3.4
2 s (3H, (ﬁbzﬁ&"é’iﬂ“%H (d) E>S<?';1rrpl e 15 N—(2((B eg)zylthl oéﬂé&%ﬁdﬂs”m

[ (1R) - 1- et hyl propyl] am no}pyri m din- ﬁ yl)-4- 10
(met hyl sul f onyl ) benzenesul f onam de HN %34 QON SOH NS Cs The title

conmpou 2 d Bmt hpRﬂﬁtijﬂﬁ)l(? .26, Wfrﬂdlat?ﬂalhﬁmﬁil&ﬁil_ﬂc’i o) el tﬁﬁ‘aﬁﬁX}ﬂm’pﬁlB%l?ﬁlt | 15
usi ng 4- Qn zenesul fonyl chl oride (Q., ubtitle
prodgct ﬁﬁ%ﬁsﬁ‘fﬂ T bto,)%ld(d@t;_t OO@HHHWS&SWFBF ﬁénﬂf‘g‘g i ne (60n)
t i el dypg whi t Csolid. Yield:. 60 VS
A(I;CIyl(ive) %ggt?% mq@QHNm gs(zci:DCtIS) e8 0988 I12 (1:—Ie d) 7. gg 8.00 (2H
g) . (ig Hgﬁm(aiéﬁcwmﬂ 5.36 (5H, 1hi, 557P,(1H, §4. 952QH€ ?11]44 25’802H éB 28 (IH,Hbr S)) 17

. S -
T 20 (3150 CHE -2 68 61N T3 T (1 268 £ oh R HepA LB | an n
o} pyri m di n-4- yI)prop ane-1- 25 sulfonamde 2 6 JAN 2007 WD 20041011443

PCT/ GB2003/ 003175 -46- HN~~OH "N~ N*S .- N H Propane- |-sulfonyl chloride
(0. 14g) Exap@l4 19 M ) was added to a solution of the subtitle

Nﬂ{z-(Benzylthm) 6—[(Z—hydroxyethyl)ammo]pynmldm-4-yl}methanesulfonanude

HN/\/OH

I3

To the subtitle product of step iit) (0.20g) was added ethanolamine (3.0ml) and the
reaction was heated at 100°C for 1h. To the reaction was added EtOAc (50ml) and H,O

10

(50ml) . The organic layer was separated and washed with H,O (2 x 20ml) and brine (20ml). |
15 The organic layer was dried (MgSQOy), the solids were filtered and the solvent removed under
' redu;:'ed pressure to give a solid. This was purified by column chromatography (EtOAc / 1s0-
hexane 1:1) to yield the title compound as a solid. Yleld 30mg.
MS APCl(+ve) 355[M+H]"
- 'HNMR 8 cpci 7.19-7.40 (5H, m), 5.91 (1H, s), 5.45 (1H, 1), 4.33 (2H, ), 3.77.(2H, 1), 3.52
20 (2H, m), 3.13G3H, 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-

25 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
cooied to 0°C for 1h before the precipitate was filtered and washed with H;O (100ml) and
thén dried in vacuo to afford the subtitle compound as a cream solid. Yield: 15.0g.

'H NMR 8 puso) 7-41-7.46 (2H, m), 7.20-7.40 (4H, m), 4.39 (2H, s).



product of Exanple 3 step ii) (0.2g) in DCM (3nml) and g

. NN-di i sopropyl ethyl anine (0. 14g) at 5 OC. The reaction mixture V\ﬂ% JAN 7007
stirred fo J00omtenperature. To the reaction m <

N; N-di i sop?vo(géo:agﬁl%/ 3am’ ne (0.14g) was added and the rea?ﬁ'gﬁh%@?ﬁ% was
stirred for an additional 24h. The was renoved under reduced
pressure and the residue dissolved im’THE (2nl). To this m xture sodi um
hydr oxi de (10% 2ml) was added and stirred overnight. The reaction

m xture was diluted with EtOAc (50m ). The organic |ayer was 10

separ at eld) F-BavzylHdohbuliehoropysimiding evaporated to dryness. To the

. d . | . . . ] ) »
s e M aEpRRAE RO iRy VA10F B AL Sl fle bW rba R e db (4085 )
o P b o (Mo i T r s g o The

| | ) | . . | .
mat er i §|, C%égnw?sw PFPBYTUS ew?%@dﬁw%ggew%@:ﬁ(w% gefgwaw@a Rt eFo ilifm
el A y T : o7 !
oyt S (igure “éa%%&?%N%*‘*Afp%ﬁc%%v%?%?%ﬁ%ﬁ%b%@%@éﬁ?%%% SRAMBOP
(5H, n), as Gucahirked §) vacBo obaffordithecude p3@iueR Mhissyydesradict whi pusidied by

oy 001%, Sttty hanp BBty iAol il nlhae do P20 to ield ié e Confioutia e
N-(2- (Beazggd.t hi o) - 6-{[ (1R) - 1- net hyl pr opyl | _

am no}l{g-ylri m di n-4-yl)-5-chl oro-1, 3- di net hyl - 1H—B razol e- 4- sul f onam de 2
6 JANI@OGYNMADS poox 7 391 44B(2Hc) GB20030 6631wk 4 38 12HH ~~OH O,.,ON NN S'H
NL.S C 3-Chloro-1,5-dinmethyl-IH pyrazol e-4-sul fonyl chloride (0.34g) was
\dded to the subtitle product of Exanple 3 step ii) (0.1g) in pyridine

(1 'm) aiiig NN 2NBdizpihiio)t-G ol o gpyi-insidhed-51 mdfimpsulfthemidact i on m xture was
stirred Qverni ght

et 1 abut 3 RS DAICRUBIR A (B DM CIOm v sl E8kise i Hghos ORbek i <

room temperature and stirred for 1h. To this mixture was then added the subtitle product of

15 step ii) and the mixture stirred at room femperaulrg for 6h. To the reaction mixture was added
EtOAc (50ml) and aqﬁeous hydrochloric acid (50ml, 1M). The organic layer was separated
and washed with brine (20ml), combined, dried (MgS04) 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 2 yellow oil. Yield: 1.60g. |
20 MS APCI (+ve) 330 [M+H]
. THNMR & pumso) 7.40-7.42 (2H, d), 7.20-7.40 (3H, m), 6.70 (1H, s), 4.38 (2H, ), 3.30 (3H,
- Example 20
N-(2-(Benzylthio)-6-{[(1R)-1-(hydroxymethyl)propyljamino}pyrimidin-4-

25 yDmethanesnlfonamide



m xture was added aqueous hydrochloric acid (30nl, 1M and extract?g .t@]'}’
EtOAc (2 x 30m) then brine (20ml). The combined organic |ayer was (g

(MySO) andwoomegnts@ted. This material was purified bype@ld#Msnesits
chromat ography (EtOAc / iso-hexane (1:1) to EtQAc) 10 to afford the title
conpound as a white solid. Yield: 30ngs;. M5 APCl (+ve) 484[MrH + 'H R 8
(ChCa 3) 7.22-7.37 (5H, m, 5.87 (1H, s?, 4.95 (1H, br,s), 4.27 (2H,

4.0 (1H br.  s)To tRe 8BS Proda)t of Exbfipls.19Gtep L), (01g) i NAP 15D Wk kiided) |

ﬁ_ ?‘21 ( %s @r}ﬁ%@%&gm{) I?—(algg Og)%ggg}?{;g%:ngﬁé% heated at 100°C for 2 days. To the

Ny et et b Gonl SR Y ool T BpAtERfetussiRaRBadl © ©

pr oc edur evastied Fx trfii0p(21072 0l an@bﬂnéa(zami)r ﬂ‘hebfgymc Ila*jrepwaammlmﬂdi- gritd onyI

DT cad GyaptaThd melSh A eoue RISl profi 5 atofg @ soid TS Was patitied
N, N-di mep ﬁbl@ﬁﬁlcﬁﬁmﬁdg@aﬁh@ (ERDND) iseAskahet 11 pRULiVE MEHEIR ichihotdduRaiseled. (4nt,

IMin THF ield the title conmpound as a ite solid. Yield: 20ng. M5~
APCI (+ve eiésl[ + 1113 NMR S (CDCs) 7.21-7.36 (511, m), 5.79 (1H, s),

4.95 (1H + 4.0 (1H, br. s), 5 3.70 (3H, s), 3.64-3.68
(1H, m, “@@%BC@%% %Dﬂr%] 2.41(3H, s),  2.39 (3H, s),1.20 (3H, d).
Exanpl e 19 NMR § DMSD 7.2-7.40 (2H, m), 7.20-7.30 (3H, m), 5. 80 (IH, bs) 480 (1H, bs), 4.30 (2H
N-{ 2- Benz | t hi o) [3|(Q dr oxyet 8/3)Ham nol pyri ){4}rret hanesul fonam
e R DS R sha 05 A Orbryzed (H. 5, TH A8 (hS m) 13042 (T8, m), 0

: (34, t).

Example 21

N—(Z-(Benzylthio)-G-{[Z-hydroxy-l-(hydroxymethyl)ethyl]amind}-pyrimidin-él-

15 yDmethanesulfonamide

OH

‘ _HNLO;.[
s

To a solution of the subtitle product of Example 19 step iii} (0.20g) in NMP (0.5ml) was

Iz

" 20 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,0 (50ml) . The organic layer was separated and
washed with H,O (2 x 20ml) and brine (20ml). The organic layer was dried (MgSO;) 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.

25 Yield: 20mg.
MS APCI(+ve) 385 [M-+H]"
'H NMR 8 (pusoy 7-40-7.42 (2H, m), 7.20-7.30 (3H, m), 5.85 (1H, s), 4.63 (1H s), 4.32 (2H,
5), 3.40 (4H, bs),3.20 (3H, s).



To the subtitle product of step iii) (0.20g) was added ethanol ami h& JAN 2007
{3.0M) and the reaction was heated at 100C for 1h. To the reaction was
added Et OACYQ 2B#@Y1448nd H2O (50n) . The organic | ayer A49/GRHEYWIEEH and
washed with H20 (2 x 20m ) and brine (20nml). 15 The organic |ayer was
dried (MgSH), the solids were filter&d-and the sol vent renoved under
reduced pressure to give a solid. This was purified by colum

chr omat ography (EtOAc / iso- hexane 1:1) to yield the title conpound as a
solid. Yg 39ng. M5 APCI (+ve) 355[M¥Hl + 111 NMR S (CDCL13) 7.19-7.40
(51-L m; 1H, s), 5.45 (1H, t), 4.33 (2H, s), 3.77,(2H, t), 3.52
20 (2H, M2 (Betﬂ:@(tﬁid) 63{)[(2R)‘-k2ehyd1’bm5rpmptlhmnomyrimlkinsct-grd)mmlmxdsmmmmlde
prepared as follows: i) 2-(Benzylthio)pyrimdine-4,6-diol A solution of
sodi um hydroxi de (3.30g) in ethanol / H20 (60m / 60m ) was added to 2-
25 nercapt opyri m.ei neeM, 6-di ol (10.00y) and the mxture stirred for

10m n. Benzyl Bhomi ge (13.45g) was then added dropw se and the m xture

heat ed at GOC 2h The reaction was cooled to OC for | h before the
pr eci pltéi?(e ?Ilret ered and washed with H2O (100m ) and then dried in
‘vacuo t o .aPf e conpound as a creamsolid. Yield: 15.0g. 1H
NVR 5 (DVBO)H 7. 41 7 46 m, 7.20-7.40 (411, nm), 4.39 (211, s). 2 6

JAN 2097 WO 2004/ 011443~PCT/ GB2003/ 003175 -49- ii)
2- (Benzyl t hi 0)-4, 6-di chl oropyri m di ne NN-Di net hyl aniline (7nml) was added
to the slurry of the the subtitle product of step i) (5.0g) 1in

ggosphor'p&ﬂ@éme%wﬁt $Soinpl st ged) Brh@b i rf[Plaslded (HRG-1L €aCt i ON

s allowed to 5 cool and excess phosphorus oxychl oride was réenoved in
vacuo befngne-2gwoganalyOctfighandthe repblicn wistteated atn( Cefint flacTethe \xwat:tnolea}Ac

200 t h trated
(200 g ERELC Got BB el Bl Q8 don Gk Sl SO o B GBS RG L 21 ©
col umpg cdeid MeHeQg @mﬁmyérlits@é@ted andWashek AR Hzmzﬂn g%ﬂnet(gow) ahdtiehe title
conmpound. Yield: 4.10 H NMR 5 .(cncl3) 42 (211, m,,

7. 20- 7. wgmq_@yerﬁyas dgeg éM(g§Q4) agyl the qoiw[eyt removcd under rcduced pressure {0 give a
Sul phonai e TCE e 1 By e O L A A a0, S0g)
at hydroxide / acetonifrile) to yield the title compound as a solid. Yield: 20mg.
MS APCI(+ve) 370[MAH]" |
15 "HNMR 8 epen) 7.2-7.47 (5H, m) 5.90 (1H, s), 5.40 (1H, bs), 4.32 (2H, s), 3. 90-4 10 (lH,
- m), 3.40-3.50 (1H, m), 3.21 (1H, m), 3.10 3H, bs), 1,20 (3H, 4d).

C . Example 23 , ‘
‘ _ .N‘-(Z{Benzylthio)—G—{[(lR)-Z-hydroxy-l-methylethyl] amino}pyrimidin-4-yl)-N,N-
20 dimethylsulfamide '

-

HN/’\/OH 7

()

_ To the subtitle product of step 1) (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



roomtenperature and stirred for Ih. To this nixture was then add?c}i t he
subtitle product of 15 step ii) and the mixture stirred at room £ 0 JAN 2007
tenperat ur o the reaction mxture was added Et QAc (50ml) and
aqueous hyd E}?h‘f“ﬂ 4é‘z’ram d (SO, 1M. The organic |ayer hRYG E%“B%{P ted

and washed with brine (20m), conbl ned, dried (MJSOX) and evaporated to
dryness under reduced pressure. The r'é%;l due was purified by colum

gg;ggﬁaggéﬁﬁéﬁ uﬁﬁ%g\%@oé%&@%ﬂ%ﬁ écidgéff ib%?"r\@ Kbgf(ﬁ:{sfv%"s ‘éx ged[sfélﬁ«;]'rié@l L

NVMR 5 ( Difs@hc (04, 7TTHRcontbided cﬂgmncnagws WerkQvasBéd with Ih{2® {78 20inH,and pring. 38
211, 3..30 (311, | . Exanp (2- I O )

(fy( éﬁ) iHL@Z}%} oslgﬁﬁégﬁwf %ﬁ?pwﬁbwﬁﬁ&y \fﬁ%ﬁi@% Ehf (9%25%& #&H%Qgﬁﬂbﬂlém de

PCT/ GBZOOILg’%O(])-%%%lELy %aslﬁ%wt%s ﬁ}bt }fee pr @Dlﬁct odf @& %%%egé#ego ve

(0, 20g) BmoldVFTI{is ma)emhwasamuﬂi;td by BRprs2 phase AT (29%4 todl% (. ﬂZM;p):nramdumhe

reaction ays t he | was added Et OAc
(50m) ahﬁgﬁﬁﬂ?gﬁﬁﬁ¥nﬁ4% g@ﬁ?%ﬂ?%§@P“R£§ ‘H@ri?@& - washed with

H20 (2 xMperi@E0e) 3usier(20nt) . The organic |ayer was conbined, dried 5
(MygS04) and the sol vent renoved under reduced pressure to afford a solid.

This was Bo¥Ridachenpir2ded0H., mhr%ﬂﬁgﬂa‘ﬂ)ﬂ?f (YHEtbdAA-72 8oskh&RAfELbsk) to
th t M5 APCI ( + 382 [ MtH] +
0% S ETIRS gt Sy b g0l ML) 901

4.80 (1bH, bs), 4.30 (2H,

( The intermediates for the title compound were prepared as follows:
» i) N'-[2-(Benzylthio)-6-chloropyrimidin-4-yl]-V,N-dimethylsnlfamide
To N, N-dimethylsulphonamide (1.0g) in DMF (10ml) was add_ad 60% sodium hydride (0.22g)
~ at room temperature and the reaction heated to 50°C for 1h. This mixture was then allowed to
15 cool to room temperature and the subtitle product of Examplé 19 step ii) was added in DMF
(1ml). To the reaction mixture was added EtQOAc (SOmi) and aqueous hydrochloric acid
- (50md, iM) -The organic layer was separated and washed with brine (20ml). The organic
layer was dried (MgSO,) 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 |
20 ayellow gum. Yield: 0.48g. '
MS APCI (+ve) 359 [M+H]
Q "H NMR 8§ (cpcpay 7.40-7.42 (2H, m), 7.20-7.40 (3H my), 6.80 (1H, s}, 4.38 (3H, s), 2.92 (64,

§)..

25 Example 24 |
N-(2-(Benzylthio)-6-{[(1R)-2-hydroxy-1-methylethyl]lamino} pyrimidin-4-yl)-1-methyl-2-

oxoindoline-6-sulfonamide



10 s) 3.85 (1H, bs), 3.30-3.45 (2H, m),3.20 (311, s), 1.41-1.64 (AHJANSLT
1.3-1.42 (1H 3 (3H, t). Exanple 21

N- ( 2- ( Benzy M rTE‘ﬁ’“%‘”{"[Z hydr oxy- | - (hydr oxynet hyl ) et hy| ] FCT/GB2003/003175

am no}-pyrimdin-4- 15 yl)nmethanesul fonamde OH HNLOH O HN g To a
solution of the subtitle product of Exa®3te 19 step iii) (0.20g) in NWP
(0.5m ) was 20 added 2-am nopropane-1,3-diol (1,0g) and the reaction was
heated at 100C for 2 days To the reaction was added Et QAc (50ml) and
H20 (50m ) . The orgagit~ha¥8r was separated and washed with H20 (2 x
20mL) and brine (20mL) The organic |ayer was dried (MJSOX) and the

sol vent rem)vedou uced pressure to give a solid. This was purified
by colum ¢ ongtvo l ( :1 EtQAc / iso-hexane then EtOQAc) to give the
title conpog as sdﬁl el d: 20mg. MS APCI (+ve) 385 [M+rH + " H

NVR 8 ( DVBCH 0742(2H m L_2J20-7.30 (311, m),.5.85 (1H s), 4.63

(1H, s), 437 (2H, s), 3.40 (4H, bs),3.20 (3H, s) 2 6 JAN 2007 V\D
20041011448—-RCT/ GB2003/ 003175 -51- Exanple 22 N-(2-(B enzylthio)-6-{
[ (2R) - 2- hgdr o>?’ypr opyl] am no}pyrimdin-4-yl)meth anesul fonam de ~% {COH

HN O ,ON NNS H5 CTo the subtitle product of Exanple 19 step iii)
(0.20g) in NIVIP (2m) was added (2R)-1-

1-Methyl-2-oxoindoline-5-sulfonyl chloride (0.74g) was added to the cooled solution of the
subtitle product of Example 3 step i1) (0.25g) in pyridine (5ml) and N, N-

( - 5 djmethylarrﬁnopyﬁdine. (75mg). The reaction mixture was stirred for 3 days at room
temperature. To this mixture was added aqueous hydrochloric acid (30ml, 1M) and extracted
with EtOAc (2x30ml), brine (20m1). The organic layer was dried (MgSQ4) and concentrated. _
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: 10mg.

10 MS APCI(+ve) SOO[M+H] |
' "H NMR § omsoy 7.80 (1H, d), 7.70 (1H, s), 7.19-7.32 (5H, m), 7 .06 (1H, d), 5.82 (1H, ),
4.65 (1H, t), 4.20 (2H, s), 3.95 (1H, bs), 3.57 (2H, s), 3.20-3.41 (2H, m), 3.10 (3L, s), 1.21
(34, d). '

15 Example 25
C 1-{[(2-(benzylthio)-6-{[(1R)-2-hydroxy-1-methylethyljamino}pyrimidin-4-
~ yl)amino]sulfonyl}-N,N-dimethyl-L-prolinamide

Z
2 el
o
I

E °f)\

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, 20ml). The aqueous was evaporated to give a residue
which was purified by column chromatography (2% methanol / BiOAc) to give the title



am no- 2- propanol (0.46g) and the reaction was heated at 80C for 6.6 T& 72007
the reaction was added Et CAc (50ml) and H2O (20ml). This sol ution was

aci di fi ed WO LS hydrochl oric 10 acid. The organi cPFHFBRIZBIAMAL ed
and washed with H20 (2x20m ). brine (20m) and the organic |ayer was
dried (MgS™) and the sol vent rermved-smder reduced pressure to give a

solid. This materl urified by reverse L %,t0 5% 0. 02M
anmoni unCORPMEG %W;@Eﬁmu F‘ij@} %/etVB"S?/P}éqSEHE’ Ilerg (§9J{:’|It‘ég({‘b ﬁ@‘%ﬁlﬁn

| d. Y S 7.2-7.47
59 i hg&rémd@%%ton%@le@?&%foﬂ fe t{%%)%ﬁ{?bﬂ?f%a azs.zﬁ @rﬁig')\éjhﬁ% g%@@?%)é iy

3. 40 3 5MS(AP|§:I(W¢)49SE\1+I(I] H m. 3.10 (311, bs), 1.20 (3H, d). Exarrpl e 23

N (2- (Be i.0) - 6- h a -4-yl) -
N 20 AEARRihT Lt 7oK S4B, RD. Rt o (B bk Pt
product of 4%@3@}1' &12;(433;2@@1) s)"@%saﬁ@?ﬁlﬂ Ry, 812809 $¥0{3H, 21)OF ok (?Hds)t ﬁl@o (?ﬁ

m xture heate reaction m xture was dil'uted i

Et OAC (59);11)95&111)(ZHanﬂA\BOmBZ(H%mﬂzd)mflcﬁmmsm}’mwm&/ 003175 -52-
acidified with aqueous hydrochloric acid (1M 20nl). The aqueous was
extracted further with EtOAc (50ntl). The conbi ned organic |ayers were

washed WIh8idteeliates fakQnk rompshndridieprepR8dis folldh@ or gani c | ayer separ at ed
and further washed with H20 2x20m ), brine (20nm) and the organic |ayer

was dri ed (-fprsdBntoricarkonaDIbNodimeth driopealingmids r educed pressure to give

5 T 90% to 5%
0 aziﬂqglnﬁgr% @é%ﬁb%%@égﬂ agfg{éo%iogfﬁq%?%%@gf mg %ﬂe e( corrpoﬁnd as

a\sol | d. dﬁéyabnbxymammwaewmg)maw BRBoidcinimide .91 §. S“h(e%’ﬁéwis 2-7.40
(5H , s), 4.98 (1H_bd), 4,32 (2H, s),_4.07

) eees thipferapatatise Snabh The schyl wip e e e} flirate 205Igbd, 50
this mixture was added triethylamine (9.80ml) and dimethylamine hydrochloride (2.80g).
The mixture was stirred at room temperature for 2 days. HO (50ml) was added and the
15 phases were sep arated and the organics were washed with saturated sodium carbonate
(2x20ml) and brine (20m1). This was then dried (MgSQ,) and evaporated to dryness to afford
the title compound as a white solid. Yield: 6.0g. '
'"HNMR 3 (cpemy 4.62-4.70 (1/2H, m), 4.50-4.60 (1/2H, m), 3.38 -3.65 (2H, m), 3.15 (3, 2s),
2.98 (3H, 2s), 1.90-2.21 (2H, m),1.78-1.90 (2H, m),1.40-1.42 (9H, 2s). |
20 | |
if) N,N-Dimethyl-L-prolinamide hydrochloride
C 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 compou.nd as a colourless solid. Yield: 3.50g
25 TH NMR & pwmisoy 990 (1H,s, br), 8.40 (1H, s, br), 4.50-4. 56 (IH m), 3.00 -3.30 (2H, m) 3.04
(3H, 5), 2.90 (3H, 5), 2.21-2.44 (1H, m), 1.71-1.95 (3H, m).

iif) 1-(Aminosulfonyl)-N,N-dimethyl-L-prolinamide
To a solution of the subtitle product of step ii) (3.70g) in dioxane (50ml) was added
30 triethylamine (2.02g) and sulfamide (9.96g). The mixture was heated at reflux for 3 days
| - before the reaction mixture was qooled, filtered and washed with methanol (SOnﬂ). The
solvent was evaporated and the residue purified by column chromato grgphy (2% methanol /

EtOAC) to afford the subtitle compound as an oil. Yield: 1.70g.



10 C The intermediates for the title conpound were prepared as folZl oy 2007
i) N-[2-(Benzylthio)-6-chloropyrimdin-4-yl]-N, N-dinethy]: ] ‘é/[o

NN- di et hy YEQPEREHAR de (1.0g) in DVF (10m ) was added é’d&?@%ﬁ%ﬁ?ﬁ dri de
(0.22g) at roomtenperature and the reaction heated to 50C for Ih. This

m xture was then allowed to 15 cool t'és'roomterrperature-and the subtitle

pr oduct % ii) was added in DM (Im). To the reaction

m xture %SS%%%@%% ?goml) and aqueous hydrochloric acid (50m, 1M.

The or gaﬁHMﬁﬁMmﬁ@@@mrba), ddsah@l (1 B, 18 3842 Hnm),(R00BH, s)TRE80¢@3Kani c

| ayer was_dried ). and 2e\é(<';;1J]E)orat ed to dryness under reduced pressure.
i ]

S
The resi dh@-%lé&%‘@'leﬁ“b9 & chr omat ography (Et OAc / iso-hexane

1:4) to afford the title conpound as 20 a yellow gum Yield: 0.48g. M
APCl (+ve) 359 [MrH + "'H NVR S (CDC13) 7.40-7.42 (2H, nm), 7.20-7.40 (3H,
m, 6. 80 i)UH{[2|Bendyl8fio)X-Gchlos)pyrimiitn-461lamine yulfRyDENAVrdireethl-L-

N-(2-( Benzgl,t hiqQ)-6-( [(1R)-2-hydroxy-I-nethyiethyl] am no

Ypyrim diPRemamide 1 e byl - 2. oxoi ndol i ne- 6-sul fonami de 2 6 JAN 2007 WO

2004/ 011 / YA 7
1- Met hyl ﬁg?&o%gi}-ndoi i ne-(g'-qg%)l ‘??naslaedctﬁrigf %g%%@;%%ﬁfa'ﬁ;é@g&%stﬁpgn% ﬂéOg-)

. cool ed st DiviToe Ooi) at BRC. Thisrriktuee wasodioed foflhbeforpite addisipn pf the pultble25qg) in

Rt ur e RS g RGP g0 en L ol oA (el RS pdded e LT Bt
added 1@quBeNEd foyeicB et kdnfperaing ahdGtidtad &M dayid Tothe Reited wisaldedRlg®us
(2x30nl), brine (20m). The og\&anl c | aéer was dried (MgS®™4) and

oncent r dyargchlonpaad dgtraged Pith iEFQAel (35} 00D e A he oxgamis davigppes voded t o

510 oM Bt R AL e LR s compound
compound to precipitate out. This was filtered and washed with EtOAc (20ml). Yield: 1.10g.
MS APCI(+ve) 455[M+H]" '
15 "H NMR 8 cpop ud18s) 7.42-7.46 (2H, m), 7.20-7.32 (3H, m), 7.02 (1H, 5), 4.85-4.89 (1H,
m), 4.32 (2H, ), 3.55- 3.60 (2H, m), 3.05 (3H, s), 3.02 (3H, s), 2.33-2.4 (1H, m), 1.94-2.13

(3H, m).

Example 26
20 1-{[(2-{Benzylthio)-6-{[(1R)-2-hydroxy-1-methylethyl]amino}pyrimidin-4-
ylamino]sulfonyl}-N,N-dimethyl-D-prolinamide

25 To the subtitle product of step iv) (1.0 g) was added R—alam'i_loi (3 ml) and the mixture heated
at 80-90°C for 4 days. The'reaction mixture was treated with EtOAc (100ml) and acidified
with aqueous hydrochloric acid (1M, 100ml). The aqueous was separated and evaporated io
give a residue which was purified by column chrométo graphy (10% methanol / EtOAc) to



1H NVR S (onrso) 7.80 (IH d), 7.70 (1H, s), 7.19-7.32 (5H, ), 7. 0bdAY 20

d), 5.82 (1H, s), 4.65 (1H t), 4.20 (2H, s), 3.95 (111"%?2%1083%‘?21778(2H’

s), 3.20-3.VA2q0i1443 3 10 (311, s), 1.21 (3H, d). 15 1-{
[ (2- (benzylthio)-6-{ [(1R)-2-hydroxy-I-nmethylethyl) am n o} pyrimdin-4-
yl )am no] sul fonyl }-N, N-di nethyl -L-prolifanmide HN-",iOHO ,ON N S. HNs
20 To the ks . g . - I 2

) and tRL e Gt FuRB Bk Wy R iy e los M R PR,

was t akerHPIC FOOND %4 10)0234 eimanshithief hyelebxide /tabetanjtréie)u SYibMd7@agl ori c aci d
1M 20 . ted t [ id whi ch

E)uri fi egﬂ% A&%ﬁgﬁymﬁgsggﬁgr?za me'?hgln\(;?a ? IrE'?gAc;Jet o] g: \Se }tAﬁZ title

2 6 JAN 2 ey / 0Q3/ 0 _ i was

Further per VReaRP ooy coCthate, B CO (O o 0 & Uonr o T

hydr oxi Se(1H, .0k2HABT (2H ah),3d 5a3.3 b4, i) £3.04 (IR sk AROqBHs)a3,08-2vil0i(1¥, sol i d.

Yield: 20 APCL (+ve) .4 + DVSO) 7.39-7.42 (211, :

7.19-7. 32‘%%@@99%%&%82%@5 (’\%ﬂm)s%%%ﬁ E)s), L. 70 (111, g t), ?30

(211, m, 4.32 (2H, s), 3.38-3.45 (111, m, 3.20-3.38 (3H, m, 3.04 (3H,

s), 2.80 (3H, s), 1.95-2.10 (1H, m), 1.80-1.92 (1H, m), 1.62-1.80 (2H,
1. 07 Tigtinterhediaitseior fheaberesdioatpeund were preipsred aafdlome: wer e prepared as

m, _

foll ows: i -(tert-But rhonul YN, N-di net hyl - L- prol i nam de 10 To

1-(tert-b‘&?@%ﬁzﬁ%ﬁﬁ%ﬂ‘%‘%\E@T‘ﬁﬁ‘é&(’%ﬁo@“ﬂf‘ﬂm (50m) at 5C was added C

di cycl oheRy somitiradinipousd whSprdpadd attrdiiety eHeaNyBOL 6f Pitampde2 fePi} ughg 1The
stirred at_this t rature for_16h., The solid vvasfi%tered

m_xture S enpe
ahd. t he :‘A@FWE’WE’EWQGDTPBOI%.(&%@W FOalr Eiclhg-4a8ded tri et hyl am ne

(9.°80n) pR% Yamaagt hydrochl oride (2.80g). The m xture was
stirred at room%?rpe@at@e for 2 days. HZO (50nl) was added and the 15

phases were separated and the organics were washed with saturated sodi um

car bonat e, oni d brine (20nml). This was then dried (MgSO4) and
evapor at &8 &%%@%9@50 B4

15 To the subtitle compound of step i} (4.45g) was added palladium hydroxide (0.20g) and
methanol (50ml). The mixture was stirred under a hydrogen atmosphere (4 bar) at room
temperature for 3h before the catalyst was filtered through celite and the solvent was
evaporated to afford the subtitle compound as a solid. Yield: 2.25 .8
"H NMR 8 (cpey 3.81-3.90 (1H, m), 3.13 -3.22 (1H, m), 3.00 (3H, s), 2.98 (3H, 5), 2.74-2.87

20 (1H, m), 2.50 (1H, bs), 2.05-2.20 (1H, m), 1.59-1.90 (3H, m).

. iii) 1-(Aminosulfonyl)-NV,N-dimethyl-D-prolinamide
C To & solution of the subtitle 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

25 and adsorbed on to silica gel and then purified by column chromatography (5% methanol /
EtOAc) to afford the subtitle coxﬁpou.nc_i 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, 5), 2.80 (3H,
5), 2.00-2.10 (1H, m), 1.70-2.00 (3H, m).

30 |
iv) 1-({[2-(Benzylthic)-6-chloropyrimidin-4-yl]amine}sulfonyl)-N,V-dimethyl-D- -

prolinamide



the title conmpound as a white solid. Yield: 6.0g. 111 NWR S (CDC:I%?*‘MZBH7
4.62-4.70 (1/2H, n), 4.50-4.60 (1/2H, in), 3.38 -3.65 (2 in), 3.15
(311, 2s), WQ2880(13K 2s), 1.90-2.21(211, m,1.78-1.90 (PffiGB%?%?’fOP“ﬂé 1.42
(911, 2s). 20 ii) N, N-Di nethyl-L-prolinam de hydrochloride C To the
subtitle product of step i) (5.0g) wasSZdded hydrochl oric acid (20nt,

4M) . The gg b i e I I i t he
sol vent was %%%Pﬁ@gﬁé‘ﬁﬁ%ﬁ&d (ﬁ@rysé.l T:ﬁt egggbr%% 5 Jg%&%t om)url ess
sol i d. Yi(@ldg) ig DH@B (Hhnll A10°UVR L m@l‘uﬁﬁ)vaﬁstﬁ&d(fdﬂlﬁandbnéma hdon ot ik, s,
br), 4.50-4.56 (111, m, 3.00 330& M)5304 3311 s), 2.90 (3H,
s), 2.21-Spbiifle gradyct pfﬁxan]plq?!ﬂ gtepB) (( $0g) mrﬁ (5ml) was added dropwise. The

Cubt i 1 o S ere Diova s N FEb Wsop i ARS8 10 el
tri et hyl ards raéde(d2aqﬁé’@)s hydehehiotié asidl AO0D). HAde redillengprstipitae wasfihead. eThiat
washed vl HameRsy St pi E00h oo B é%wiio%fﬁ% g ARG P | e
purified sgiq ColeWm gghr omat ogr aphy (2% net hanol EtOAc) to afford the

subtitle compound as an oi|. Yield: 1.70g. 2 6 JAN 2007 WO 2004/ 011443
PCT/ GB2004$ €IG%e) AT [MVEIAPCI ( +ve) 222[ MkH + ' H NVR 8 (Durso) 6. 63 (2H,

2 T il ot bt b, B,

IV)l ({4 Z.(BepayiH, h)oX .38 (2 Gromys i 3% bheM. N @iret hy
prolinam d§e,1 600);)Sod|(um drid (WE 2)4 hkﬁmsﬁlq}m}d{?’gp?ysgl u'Ell o(?;Hof

Qé subt iT} &8BriRudH, ap, LTkp 8%1(2 H,m)1.09) in DVF (1 Od) at OC. This

m xture was stirred for |h before the addition of the subtitle product

of Exanple 19 step ii) (1.60g) in DWF (5m) was added dropw se. The

m xture iaamiple 20 | owed to reach roomterrperature and stirred for 3 days.

I DS e BB B s o

t he or ganivwintigited-ypaleiimletffaathigoncent rated causing the subtitle
conpound to precipitate out. This was filtered and washed with Et OAc

(20m). Yield: 1. 1§Jg

( Methanesulfonyl chloride (0.15ml) was added to a solution of the subtitle product of step iii)
(0.40g) and N, N-diiosopropylethylamine (0.53ml) in DCM (15ml) and stirring maintained for

20 30min. A further portion of methanesﬁlfonyl 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 (MgSQO4) and
concentrated to yield a brown oil. The residue was diluted in THF (7ml) and treated with
aqueous sodium hydroxide solution (1.5mi of a 2.5M solution) for 1h at room temperature.

25 The reaction mixture was acidified with 2M hydrochloric acid solution to pH 1 and stirring
maintained for 1h before the mixture was neutralised with sodivm 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



M5 APCl (+ve) 455[ M+H] + 15 '"H NV\R S (CDC13) &18s) 7.42-7,46 (2H, m,
7.20-7.32 (3H, m), 7.02 (1H, s), 4.85-4.89 (11L m), 4,32 (2H s)Z BIB6HT
3.60 {2H, P85 (3H, s), 3.02 (3H, s), 2.33-2.4 (111 . 94-2.13
(311, in). 20%*’?2 6 20 1-{ [(2-(Benzylthio)-6-{ 1’(3%32““3’003175

[ (1R)-2- hydroxy | - met hyl et hyl ] -am no} pyri m di n- 4-

yl ) ami no] sul fonyl }-N, N-di met hyl - D-profdnanmide HN,iOH OO0 ~N GL/S NS N

I \\ 25 | f R I
(o 2 JRBebE G SSRERE Skl SRR e o RO ARE 10
was treadezg. Wi th Et OAc (100nml) and acidified w th aqueous hydrochloric

acid (I 100m ). The qgous was separated and evaporated to give a
resi due%@g@\dﬁ) [II\’%I%EH by col um chronmat ography 0 0% met hanol

/
Et OA tigy 20 h
titl g) corrpoundbAtggsoég\%z (%/i?’ tZ’ol | d(q%]%'ﬁ nga g%aﬁoﬁijﬁﬁg%p)u ?1 e
rever s® Phaze(2HHDL o6 9% 9.8.5%6 D202M, anh o (BH, Y, dt@3x@BHed). acet oni t ri I e) .

Yield: 70mg. MBS APCI (+ve) 495[ McH + 'H NVR S (DVB0) 7.36-7.41 (211, m),
7.20-7.30 (311, m), 5.70 (111, a), 5.23 (111, bd), 4.70 5 (111, t),

4.27-4. 3fh e(l@d%iméﬂlatesefmlﬁe%b&ge cfoﬂ)%%und’@x@re Breptrel 3 dotiopk; 280 (311, s),
2.00-2.10 (111, M, 11, m, T 1762-1.80 (211, m, 1.07 (3H d).

The i nt b rﬁe@mmoelr[(ﬂfﬂhlqm@-ﬂbmewﬂﬁﬂdgmrhﬂdin ﬂBH;)@ned as f oI I ows: i)
1- (Benzy}0 1) - NN\- di met h l,namn d e subt | ound
was prepat é i}{ F‘él hios Rrﬁ%arﬁ%ﬁ‘f?)&&@&c’ g?é’ﬁfﬁe fgf‘ﬁrﬁpfq D, ﬁéreitl
(benzyd %mﬁbwm-meﬁapmpyﬁﬁlﬁﬁgﬁoﬂoﬂyw (8.38ith 3 ¥hRirél2-hoftdenz V5
@CI ( +Vebror%17dg RM(l)_él) to afford the subtitle compound as a white solid. Yield: 14.1g.

MS APCI(+ve) 286 [M+H]"

i) 6—Ch10ro-2—{(3-chloro—2—ﬂuorobenzyl)thio]pyrimidin—4-amine
15 The subtitle compound was prepared from the product of step 7)(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) 304 [M+H]"

20 iii) N—((IR)-Z-{[tert-Butyl(dlmethyl)s1lyl] oxy}—l—methylethyl)-z [(3-chloro—2—ﬂuoro-
benzyl)thlo]pyrlmldme-4 6-diamine :

C N, N—Dnsopropylethylanune (5. 21111) was added to a solution of (R)-alaninol (2 56mi) and the.
subtitle product of step i) in NMP (35ml) and stirred at 100°C for 24h and then 140°C for
24h. Afier cooling to ambient temperature imidazole (2. 60g) and a soluhon of tert-

25 butyldimethylsilyl chloride (2.60g) in THF (10mi} were added and stirring maintained for 1h
The volatiles were removed in vacuo and the residue was purified by-colurmn chromatography
(1:1 Etz0 / iso-hexane) to afford the subtitle compound as a yellow oil. Yield: 1.70g.
MS: APCI(+ve) 457 [M+H]"

30 Example 28 : _
. N-(2-[(2,3-Dichlorobenzyl)thiol-6-{[(1R)-2-hydroxy-1-methylethyl]amino}pyrimidin-4-

yl)methanesulfonamide



ii) NN-Di nmethyl-D-prolinamide 15 To the subtitle conpound of step i)

(4. 45g) was added pal | adi um hydroxide (0.20g) and nethanol (50nt)Z 6 Thie2007
m xture was stirred under a hydrogen atnosphere (4 bar) at room

"t enper at ur eWMORBHIYEf ore the catal yst was filtered throBgHeS2MBHE1ENd
the solvent was evaporated to afford the subtitle conpound as a solid.
~Yield: 2.25g. 1H NWR 8 (CDC13) 3.81-3.40-(111, m, 3.13 -3.22 (1H, m,
3.00 (3H, a), 2.98 (311, s), 2.74-2.87 20 (IH m, 2.50 (111, bs),

2.05-2.20 (111, m: 1.59-1.90 (311, m.
i u)1- (Am nosul f 7 'N-di net hyl D-prolinam de To a solution of the

subtitle conpound of step ii) (2.20g) in dioxane (25nl) was added

sul fam de q 7, ~8nd theam xture heated at reflux for 45h. The reaction
m xt ure wasgCo ed)\25 and ladser bed on to silica gel and then purified by
col um chr/orrfﬁongaph? ( i Ht hanol / EtQAc) to afford the subtitle
conpound as an oil. Yiel¥ .6g. M5 APCl (+ve) 222[M+tH + 'H NMR 8 ( DMSO
6.63 (211, bs), 4.58-4.61(111, m, 3.18 -3.40 (211, m, 3.04 (311, s),
2.80 (311, s), 2.00-2.10 (1H, m, 1.70-2.00 (311, m. 30 iv) 1-({

[2- (Benzylthi O-6-Chloropyrinmdin-4-yllam flGSU IO Yl)-N Ndinethyl-.D
prol i narni de 2 6Thanioeumoumpdwas supthrsisalFomdy witileprodos pf step 51-(0.48)

Sodi um hygdr i ( ' i OF i1 oduct of
step 111} el et GERHni 275 SR AN Lo W MABAEOCIC) |
and t hef ‘diekblDutgon of the subtitle product of Exanple 19 step ii)
(1.609) i 5 ) ed dropwi se. The mxture was allowed to
rzgch roo %@‘F"%ﬁ?mﬁﬁ?ﬂu rred there for 2 days. To the m xture 5 was
added aquepNMHBILRGM @53 CLERGH,Y.46LABIT), 2 1Qid5,esul i g), PReqial hakggvas
filtered. This sol\'&s)rd] wasgt}ﬂg?\dysﬁlgr ed ﬁ%@%ﬁ%@o@ﬁqj@) gr%gc(?jlq %)e%-Zgl to
af ford t h@Hseloti7i KELcbduH, & 329 (53] 9).B.41vi BLA (21D n)y 3. 203 AREI 1(05/@H, d).
456 MtH + ' H NMR S(DWMso) n3i Ss) 7.40-7.50 (2H, m, 7.20-7.40 (2H, m,
7.21-7.30 (1H, m 6.70 (1H, s), 10 5.10-5.20 (IH, m, 4.32 (2H, s),

3. 20- 318 0THeAhtbrmediateS00 the(aBblve SompodnBWefePrepasdd asZollfvs?2. 10 (1H, -

i) 6-Amin0~2f[(2,3-dichlorobenzyl)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 (2.22g) with 2,3-dichlorobenzyl
bromide (3.30g) to afford the subtitle compound as a white solid. Yield: 3.25g.
15 MS APCI(+ve) 302 [M+H]*

if) 6-Chloro-2-[(2,3-dichlorobenzyl)thio] pyrimidin-4-amine
C The subtitle compound was prepared from the product of step 1) (2.00g) according to the
procedure of Example 1 step ii) to afford the subtitle product as a green foam which was used
20 directly in the next step.
MS: APCI(+ve) 320 [M+H]"

iii) N~((1LR)-2-{[tert-Butyl(dimethyl)silyl] oxy}-1-methylethyl)-2-[(2,3-dichlorobenzy}l)-
thio)pyrimidine-4,6-diamine .

25 The subtitle compound was synthesised from the subtitle product of step if) according to the
procedure of Example 27 step ii1). Yield: 0.4g. '
MS: APCI(+ve) 473 [M+H]"



m, 1.80-1.88 (1H, nm), 1.70-1.88 (2H, n). Exanple 27 , 2 6 JAN 2007
N (2-[(3-Chl oro-2-fl uorobenzyl)thio}-6-{ '

[ (1R) - 2- hydmaegeoderresshyl et hyl } anmi no}- 15 PCT/GB2003/003175

pyri m di n-4-yl) et hanesul fonamde HN~~CH jS,p | NIFNNSC H

Met hanesul fonyl chloride (0.15m) was g@ded to a solution of the subtitle
product of step iii) (0.40g) and NN-dii osopropylethylamne (0.53ml) in
DCM ( 15niExample2Bi rring mai ntained for 20 30mn. A further portion of

met hanesul f I laorid 0. ) , N diiosapropyl et hyl am.ne (0. 53ml)
wer e add (g"ﬂé-gﬁﬁr ? Wﬁﬁ@ﬂt@ﬂﬁ@é’%&ﬂﬁwgﬂﬁéﬁe@ww”%%”W‘ﬁﬂ'c i on

sol ution yhRed%hEsarbRsiniet h H2O (2 x 20m ) and the organics dried (MySO4)
and concentrated to yield a brown oil. The residue was diluted in THE
(7m) and treated ®ith aqueous sodi um hydroxi de solution (1.5nl of a
2.5M sol ution) for b @ roomtenperature. 25 The reaction mixture was
acidified with hydrochloric acid solution to pH 1 and stirring

mai nt ai ned, fqr Refore the mxture was neutralised with sodium

hydr oxi de Soltut concentrgted onto silica gel and purified by col um
chr omat ogr-d hey c). The crude product was then purified by
reverse phaselBPLC (acet rile /. 0.02M amonium 2 6 JAN 2007 WO

2004/ 011443 PCT/ GB2003/ 003175 -58- hydroxide (90%to 5% aqueous phase))
to yielg the title conpound as a white.solid. Yield: 0.12g. M5 APCl (+ve)
421 [MtH + "H NWVR 8 (DVMBO) 7.57 (1H, t), 7.48 (1H, t), 7.26 (1H, s), 7.17
(1 H, t),( 5. 85 ( 1fthe 8ile cotupbiling dak preparsd froﬁL)tBBs%bﬂHbpﬁ)):luct%(ij"%pﬁiil)lfﬁc).tlg) : h3. 43
-43.24 (2H, m, 3..20 (3H, s 1.05 _(3H, . The inte iates for the
above corfSSYHEaLR ME %é‘?ﬂﬁﬁeéﬁ Examplg I2I(7(5‘§\/§?W%ltF)s°hd- vield HTIE%- -

6- Am no- 2vis(ApCiphwy 20X prkpr obenzyl ) t hi o] pyri m di n-4(3H) -one The subtitle
conpound was prepar ed according to the procedure of Exanple 1 step i)
treati ng HYMR amimsor B5hy AddX4H.2m)yde 183 Ho ply 761 (HHN, ﬁ%(ﬂﬂcﬂ@t@'?(ém&

Wi th 3360 9 03 33 W UL ESRTYE, 5), 1.06 (31, d).
Thel intermediates for the above compound were prepared as follows:
i} 6~Amino-2-[(3-chlorobenzyl)thic]pyrimidin-4(3H)-one

The subtitle compound was prepared according to the procédure of Example 1 step i) 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]"

(_ if) 6-Ch10roﬁzl-[(3-chlorobenzyl)thio]pyrimidin—4-amine .
The subtitle compound was prepared from the product of step i) (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+HT"

i) N-((1.R)-2~{[tert-Butyl{dimethyDsilylloxy}-1-methylethyl)-2-[(3-chlorobenzyl)thio]-
25 pyrimidine-4,6-diamine

The subtitle compound was synthesised from the subtitle product of Example 29 step i)

according to the procedure of Example 27 step iii). Yield: 0.4g.

MS: APCI(+ve) 439 [M-+H]" '



bronmi de (11.0g) to afford the subtitle conpound as a white solid. YI&JAN 200
14. 1g. * MS APCég+yeQr‘286 [ MeH + 11) | |

6- Chl or 0- 2- [VS2WAPHHE- 2- 1 1 uor obenzyl ) t hi o] pyri mi di n- 4- ami B{E/GBR0G3I3175
subtitle conmpound was prepared fromthe product of step i) (2.009)

according to the procedure of Exanple6l-step ii) to afford the subtitle

pr oduct a green foam which was used directly in the next step. Ms:
APCI (+vefﬁlﬁ§h‘§%§ﬁkﬂ+ 20 hi) |

N-((IR)- ?N-{i-t(leflfluﬁwf—#h{e@ﬁdﬁb&lﬂyhﬂiibyﬁlWKN)}Z-ﬁym&WLméﬂhyle)thﬁ}a[nﬁﬁn}Gh| or o- 2-
fluoro- benzyl)thio] pyri mdine-4,6-diam ne NN-Di|sopropyl ethyl am ne
(5.2m ) RasindiedyDmeshassulfongmids (R) - al ani nol (2.56nl) and t he.
subtitle product of step ii) in NWP (35nl) and stirred at 100C for 24h
and then 140C for ?24!&"_[ After cooling to anmbient tenperature imdazole
(2.60g) and a saNGi™on of tert 25 butyldimethylsilyl chloride (2.60g) in
THE (I Onl) wereladded and stirring maintained for Ih. The volatiles
wer e renmogedol vauo andFfthe residue was purified by-col um .
chromat ogr sgih & : E\jﬁjiso- hexane) to afford the subtitle conpound
as a yell ow . Nyi et d: g. Ms: APCl (+ve) 457 [MtH + 30 Exanple 28
N-(2-[(2, 3-Di chl or obenz tQls 6-{ [(1R)-2-hydroxy-l-nethylethyl] amn
o} pyrimdin-4- yl)nmethanesulfonam de 2 6 JAN 2007 WO 2004/011443

PCT/ GBBZ003/ 003175 -59- HW'-OH O Ol ~NC g~NN' S C HThetitle
conpound was synthesised fromthe subtitle Product of ste&ﬁ:i i) (0.49)

ac@gr ding to thells® neugst wassyaiheasest rqny therspbfitle nreduct p PR as
a white sg| ' : P ) AR S (bMso0)
10. 55 ( 1H{,?j ‘é’ﬁj‘*,g) %‘f%%ﬂ?%’f?e %f)%,ged%%% E(ﬁi—nlﬂc%/a% o i S%%&%e)lc}'ljémgg (1H, s),
5.78 MS APCI(+ve) 403 [M+H]" . e

"H NMR Spmsoy 7.45 (1H, 1), 7.21 (1H, s), 6.81 (1H, dd), 6.73 (1H, dd), 5.77 (1H, s) 4.71

10 (1H, 1), 427 (2H, s), 3.74 (3H, s), 3.44 - 3.21 (2H, m), 3.20 (3H, s), 1.08 (3H, d).
The intermediates for the above compound were prepared as follows:
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]

ii) 6-Chloro-2-{(2-flnoro-4-methoxybenzyl)thiolpyrimidin-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 iii} N-((1R)-2-{[tert-Butyl-(dimethyb)silyljoxy}-1-methylethyl)-2-[(2-fluorc-4-methoxy-
benzyljthio]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: APCY(+ve) 453 [M+H]"



(1H, s), 4.71 (1H, s), 4.46 (2H s), 3.99 (1H s), 3.41 - 3.24 (2H, 6N 2007
8.20 ¢3H, s), 1.05 (3H, d). 10 The internedi ates for the above conpound
wer e prepara2ed/018#3 ows: i) PCT/GB2003/003175

6- Am no- 2-[ (2, 3-di chl or obenzyl )t hi o] pyri m din-4(311 -one The subtitle
conmpound was prepared according to thegprocedure of Exanple 1 step i)
treating_ 4-am no- 6- hydr oxy-2-nmercaptopyri m di ne nonohydrate (2.22g) with
2, 3- di chicmedy|  bronide (3.30g) to afford the subtitle conpound as a

o bt Bl At AR Sl Mgl |

conpound pyaﬁmﬂlrﬁ{b@l)pii:eferzhm-l-bﬁlfmrmuet of step i) (2.00g) according to
the procedure of Exanple 1 step ii) to afford the subtitle product as a
green foam which was used 20 directly |n t he next step. Ms: APCI (+ve)
320 [MrH + i)

N-((1R)-2-{[tent-Butyl dlng hyl)silyl]oxy}-1-methylethyl)-2-[(2, 3-di chl or
obenzyl))- thio]pyriHs’di 6-di ami ue 25 The subtitle conmpound was

synt hesi sed fromthe ubtltlehproduct of step ii) according to the

procedure of Ezartpl step [ Yield: 0.4g. Ms: APCl (+ve) 473 [ MHH] +
2 6 JAN 20Q % GB2003/ 003175 -60- Exanple 29

N-(2-](3- rNobeﬁzylkﬂ 0] (1R) 2- hydr oxy-1 - net hyl et hyl ] am no) pyr| m
di n- 4- I“)"1*1<eI/I',anesuIfonamde ~~OH NQI iSNI NNSC H5 The title

corrpour?d was prepared fromthe subtitle product of step iii) (0.49)
Ecordl ng to the procedure of Exanple 27 as a white solid. Yield: 71ng.

~ ‘ The subtitle product of step ii) (0.7g) was diluted in (R)-alaninol (4ml) and heated
' at 80°C for 48h. The product was purified through a plug of silica gel (1:1 EtOAc / ischexane
then 90:9:1 EtOAc / methanol / N,N-diethylisopropylamine). The crude product was diluted
10 in 1,4-dioxane (40ml) and treated with HC1/1,4-dioxane (0.5ml of a 4M solution) for 1h
before coﬁcentrating in vacuo and purifying the crude product by reverse phase HPL.C 7
| (acetonitrile / 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]"
15 'H NMR &pmso) 7.59 (1H, 1), 7.46 (1H, t), 7.15 (1H, 1), 7.06 (1H, s), 5.85 (1H, ), 4.69 (1H,
t), 4.36 (2H, 1), 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) tert-Butyl 4-(aminosulfony!)piperazine-1-carboxylate
- 20 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,0 (100ml). The organics were recovered
and the aquebus extracted further with EtOAc (3 x 100ml). The organics were then
combined, dried (MgSO,) and concentrated. The crude material was triturated with diethyl
25 ether and filtered to provide the subtitle compound as a white solid. Yield: 1.91g

'H NMR Spmso) 6.80 (2H, 5), 3.40 (4H, 1), 2.90 (41, 1), 1.41 (9H, s).

ii) 2-[(3-Chlora-2-fluorobenzyl)thiolpyrimidine-4,6-diol



M8 APCl (+ve) 403 [MtH + 1H NVR S (DMBO) 7.52 - 7.17 (4H, m), 5.78 7 EHAN 2007
s), 4.70 (1H, t), 4.32 (2H, dd), 3.97 (1H, s), 10 3.44 - 3.24 (2H, m,
3.18 (3H, swQ200406148H, d). The internedi ates for the abpvBGBIOROBNG were
prepared as follows: i)

6- Am no- 2-[ (3-chl orobenzyl ) t hi o] pyri m gga-4(31)-one The subtitle conpound
was prepared according to the procedure of Exanp step i) treating

le 1
4- am no- éﬂnhydrttﬂc)comprrmdc‘awmagmdﬁwﬁhn metimd@tﬁﬁmmlg 19 st5p QOFMEM-t h
3- 15 i t.0.af f it d
o LR R kAo o it PR L AP BBAiE ST o0 2

6- Chl orosabﬁt(&ogiplggﬁ@mbﬁte)gomapm&igm'_zgi, n-4-am ne The subtitle conpound
was prepared fromthe Frodurcg of step i) (2.00g) according to the 20 '
pr ocedur MR ARKKH) @87 (MtHED ii) to afford the subtitle product as a green
foam whi ch was used directly in the next step. Ms: APClI(+ve) 286 [ MrH] +

i)
N- ((1R) - i)Y 4,6-DithiBed-3H[ (@ ebhbab i fx siobyhZyb)tlyiblphrinmtiimgl et hyl ) - 2- [ ( 3- chl or oben

Yt hes: Qe P rHbaRsie 5om s sidhlee Bl Beghe SHEAPRIRR o SR or i ng

- to the pg@&@%%gh@‘ph@a@ cﬁlo%iaezﬁmz' bddheatéh 81 @ity 0t 90n.MPhe ARG wWR) 439
[ MFHl + 26 JAN 2007 WO 2004/ 011443 PCT/ GB2003/ 003175 -61- Exanple 30

N- ( 2- [ ( 2-2Bbwod mmhmdﬁb&mw@o;ph@hm oxgelloride removed in vacuo before pouring onto
o1 Totee Y el R B R Bt Bt PR Ri ey B
fRom t he osgididstcbBedbedp dhial (MES U)X aithéciceifirafdde® vacuo to afford the crude product. This
crude product was purified by flash chromatography (EtOAc /isohexane (2 to 5%)) to yield
the subtitle compound as an oil. Yield: 6.2g.
© MS: APCI(-ve) 322 [M-HJ'
15 iv) N-{6-Chloro-2-[(3-chloro-2-fluorobenzyl)thio] pyrimidin-4-yl} piperazine-1-
.sulfonamide
60% Sodium hydride (0.22g) was added to a solution of the subtitle product of step 1) (1.78g)
in DMF {10mI) at 0°C. The reaction was removed from the cooling bath and sﬁﬁed for 1h
before adding the subtitle product of step iii) (1.46g) as a solution in DMF (5mi). The
20 reaction was stirred overnight before concentrating in vacuo. The residue was partitioned
betweén H,0 (50ml) and EtOAc (5 Oﬁll) and the organics recovered, dried (MgSQy) and
C concentrated iﬁ 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 3(pmso) 11.64 (1H, ), 7.63 - 7.47 (2H, m), 7.19 (1H, t), 6.70 (1H, s), 447 (2H, s),
25 3.35(8H, s), 1.40 (9H, ). '

Example 32 ‘
N-(2-[(3-Chloro-2-fluerobenzyl)thio]-6-{[(1R)-1-(hydroxymethyl)propyllamino}-
pyrimidin-4-yl)piperazine-1-sulfonamide o

30



iii) (0.4g) according to the procedure of Exanple 27 as a white salbi N 2007
Yield:; 35ng. M5 APC g+ve) 403 [MtH + '"H NVR 8(DMSO) 7.45 (1H, t), 7.21
(111, s), 6W9120?4i‘29144 dd), 6.73 (1H, dd), 5.77 (1 H s) 4. PeT/GBE06ERe3175 1)
4.27 (211, s), 3.74 (311, s), 3.44 - 3.21 (211, m, 3.20 (311, s), 1.08
(311, d). The internediates for the abetde conpound were prepared as
follows: 1)

6- Ami no- 2- [ ( 2- f | uor o- 4- rrﬁt hoxybenzyl )t hi o} pyri m di n-4(311)-one The
subtitle conpound was K/@‘Pd according to the procedure of Exanple 1
step i) treating 4-Hth n6<6-hydroxy-2-nmercapt opyri m di ne nonohydrate
(1.86g) with 2- quoro\fl 15 nmet hoxybenzyl chloride (2.00g) to afford the
subtitle conpouondoad; a ite splid. Yield: 2.64g. M5 APCl (+ve) 282
IMH + i) Ler - orQ4-Gtet hoxybenzyl ) t hi o] pyri m di n-4-am ne 20
The subtitl@\k'ﬁrrp(ﬁmdeas pr @ fromthe product of Exanple 30 step i)
accor di ngHiN e procedure oksBxanple 1 step ii) to afford the subtitle
product as a green foam which was used directly in the subsequent st ep.

- Ms: APCI (+ve) 300 [MEH + 25 iii)

o B N 5 L g

synt hesi sE@ihinHRMrs Rthovitalthé bﬁmﬂ&pﬁ%&u&fmtr@%uelwasma&a% DEM pzohh)eand
procedure of Exanple 27 step iii). Yield: 0.49. Ms. APCl (+ve) 453 I\/H—I]+

2 6 JAN 2ibepolaties agria repovad 8t vere. GBS modry was prifisbarpressehase

aft o) - pyer e 1R T ANTCE T E N

compound as a white solid. Yield: 0.11g;

MS: APCI(+ve) 505 [M+H]"

'H NMR Somsoy 7.59 (1H, ’t), 7.47 (1H, t), 7.15 (1H, 1), 7 10 (1H, s), 5.89 (1H, s), 4.64 (1H,
10 s), 4.36 (2H, s), 3.43 - 3.24 (2H, m), 3.08 (4H, m), 2.72 (4H, d), 1.60 (1H, m), 1.36 (1H, m),

0.82 (34, t).

The intermediates for the above compound were prepared as follows:
i) zert-Butyl-4-[({6-chloro-2-[(3-chloro-2-fluorobenzyl)thiolpyrimidin-4-yI} {[2~
15 (trimethylsilyl)ethoxy]methyl}amino)sulfonyl}piperazine-l-carboxylate
60% Sodium hydride (44mg) was added to a solution of the subtitle product of Example 31
step i) (0.40g) in DMF (6mI) at 0°C. Stirring was maintained for 10min before the addition
( of [2-(chloromethoxy)ethyl]{trimethyl)silane. The reaction was removed from the cooling
bath and stirred for 2h before the reaction was partitioned between HyO (30ml) and EtQAc
20 (50ml). The aqueous was extracted further with EtOAc (2 x 50ml), the organics combined,
dried (MgSO0,) and concentrated to afford the subtitle product as a colourless oil. Yield:
0.60g.
MS: APCI(+ve) 682 [M+H]"

25 ii) tert-»butyl—4-[((2—[(3?chloro-2-ﬂuorobenz'yl)thio]gﬁ-{[(1R)—1—(hydroxymethyl)-
propyljamino}pyrimidin-4-yD{[2~(trimethylsilyl)ethoxyjmethyl}amino)sulfonyl]-

piperazine-1-carboxylate



>H ~ W H 5 The subtitle product of step ii) (0.7g) was diluted irt} 007
(R)-al ani noI (4nml) and heated at 80C for 48h. The product was pwz' 1’%
througha Ilca gel. (1:1 EtQAc / isohexane th c /
met hanol (Q%Itl%l i sopropyl am ne). The crude pr oduct% %93&3?3}%0539?0 in
1, 4-di oxane (40m) and treated with HC/ 1, 4-di oxane (0.5nl of a 4M
solution) for Ih before concentrating™™n vacuo and purifying the crude
product hye LevaE ﬁﬁadﬁm&@w lﬂ@ sogﬁﬁs‘é cﬁfﬁ'tetdrm tm)lz-ﬁnﬁaa%tm '(Zh\?\% hydiicaregde
(90% t o 5% aqueous phase) yreld the title product as ite solid.

Yi el d: 4908°CNE: 131\P@fﬁ? sbstél)tlwgmppmndlsryas ra®varer ApRCEeBlsOpil by Bosh cpima ) |
7.46 (1H 0 1H 4.69 (1H t),
4.36 EzH“hrPgﬂatoﬁTaﬁgy{fﬂﬁ%‘c%%""h %mijﬂgbs)s*éfé?i@ L o?(4H r‘r)( 2 71 %4H,

m, 1.05MSBUAPRCI e) 7§ﬁm+}mrer nmedi ates for the above conmpound were
prepared as follows: i) tert-Butyl

4- (am Aosul fonyl )p| perazine-|-carboxylate 20 A m xture of
tert-butyl- 4. erazi ne-|-carboxylate (1.47g) and sul fam de (5.25g) in
1,4- dio ) were heated at reflux for 48h. The volatiles were

renoved IV-(2-@HChiars2-fimerolyensyjtiin]6af] (LRY-2 diyedoyel ety EghamiroPOnt ) and

H2. 0 (100n, The recovered and the aqueous extracted
further W’E‘ﬁ’ (\g&{i 6}\%%“?3‘ organi cs were then conbined, dried

(MS™) and concentrat ed. The crude material was triturated with diethyl

25 ether and filtered to provide the subtitle conmpound as a white solid.

Yield: 1.91g 1H NVR3:S(OVMSO) 6.80 (2H, s), 3.40 (4H, t), 2.90 (411, t),

1(711 (9H, s). ii) .AJLBHChl oro-2-fluorobenzyl)thio]pyrimndine-4,6-diol 2
6 -JAN 2007 WO 2004/011443 PCT/ GB2003/ 003175 -63- The subtitle conpound

was prepared b Nret hod of Exanple 19 step i) using 2-

nmer capt opyr‘?. idi 6 di ol (2(& 0g) and 3-chl oro-2-fluorobenzyl brom de

to af f or d™tT1 ‘Nu 7. nd as a white solid. Yield: 36. 2g MS:

APCI (+ve) 287 T‘M+H]+

' 10 :

The subtitle product of step 1) (0.7g) was diluted in (R)-alaninol (4ml) and heated at 80°C for
48h before partitioning between EitOAc / IM hydrochloric acid. The aqueous was further
extracted with EtOAc (3x), the organics combined, washed with brine, dried (MgSO4) and
15 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 Spmsoy 10.43 (1H, s), 7.57 (1H, 1), 7.47 (1H, dd), 7.29 (1H, s), 7.16 (1H, 1), 5.87
(14, s), 4.70 (1H, s), 4.37 (2H, 1), 4.04 (1K, 5), 3.43 - 3.24 (2H, m), 2.77 (6H, s), 1.05 (3H, d).
20
The intermediates for the above compound were prepared as follows:
DN -{Gchloro-z- [(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
25 | Example 31 step iii) (3.56g). The reaction was stirred for 18h before the reaction was |
partitionied between H;0 (30ml) and EtOAc (50ml). The aqueous was extracted further with
EtOAc (2 x 50ml) the organics combined, wéshed with HyO (100mb), brine (50ml), dried
(MgSO,) and concentrated. The crude product was purified by flash column chromatography



5 iii) 4,6-Dichloro-2-[(3-chloro-2-fluorobenzyl)thio]pyrimndine 26 JAN?2007
N, N- Di.net hyhani ) ine, t50m ) was added to a slurry of the ;1%

product of @286#({1%4$(36. 2g) i n phosphorus oxychl ori de (%ﬁﬁé g@l‘%hﬁeat ed
at reflux for 1 Ch. The reaction was allowed to cool and the excess
phosphorus oxychl oride renoved in vacu 6hefore pouring onto 10 ice. This
m xture wag g gL i 390b)e BRdaLeSHEht B lilafid e

OOm ), th }gﬁgg%ﬁc@ col | e?’%@,&&%&?ggﬂ%l\fgsm an ﬁconcaéﬁﬁﬂeeﬁxlﬁn vacuo
to af fordlhe crude product. This crude product was purified by flash

compound - SAk amieo b 851 36 (6.0, A, by 7 B . by (8 Duhddim,

N-{6- Chl g %%@}{SS chl oro-2-fl uorobenzyl)thio] pyrimdin-4-yl}piperazine-| -
sul f-onam de 60 oS(‘}di um hydride (0.22g) was added to a solution of the
~subtitl¥®e product of step i) (1.78g9) in DW (10m ) at OC. The reaction
was renoved fromthe cooling bath and stirred for I h before adding the
subtitle of step iii) (1.46g) as a solution in DVWF (5ml). The 20
reacti on MRR[(SICHIsRA2-MMSE Y 8RNRA-BLIE1RRAARA6REINY I n vacua. The residue
was partiti o%(ed bet ween _HZQBJE)SOﬂ) {g(ndpEt c ](Q%OM) and the organics
r ecover ednethylediyll piimony risidin-4-phrd(dimethplamino)othagesulfppamide de pr oduct
was purified by flash columm chromatography (20 %then 30 % Et OAc /
i so-hexane)to yield the subtitle conmpound as a white solid. Yield: 0.7g.
1H NVR 5(DMBO) 11.64 (1H, s), 7.63 - 7.47 (2H, nm), 7.19 (1H t), 6.70
(14, s), 4.47 (2H, s) od5 (8H, s), 1.40 (911, s). Exanple 32
(2-[(3-Chloro-2-fl obenzyl)thio]-6-{ [(1R)-1-(hydroxynethyl) propyl]
amno}- pyrimdin-4- | perazine-1-sul fonanmide 30 2 6 JAN 2007 WO

2004/ 011443 PC‘IQ\QSZO 3/ Q03175 -164- CIHNA~O-| Q a~~NF NN N5 Cl
-~

10

The subtitle product of step iv) (0.7g) was diluted in (R)-alaninol (2.25ml) and heated at 80°C
for 48h. The product was 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:
15 46mg, - |
MS: APCI(+ve) 478 [M+H]" , _
_ "H NMR 8pomsoy 7.6 (1H, 1), 7.43 (1H, 1), 7.15 (1H, t), 6.64 (1H, br. s), 5.54 (1H, ), 4.35 (2H,
C ‘ 5), 3.80 (14, s), 3.41-3.11 (6H, m), 2.09 (6H, s) and 1.08 (3H, d).

20 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. .

25 'HNMR 8cpop) 3.05 (2H, m), 2.84 (2H, m) and 2.30 (6H, s).

ii) 2-(Dimethylamino)ethanesulfonyl chloride



H\J H/ The subtitle product of step iv) (0.27g) was diluted in 25 JAND007 |
trifluoroacetic acid (2m) and stirred for 20m n before renoving the
vol ati | es i WOdeM144The resi due was diluted in DCM ( 20nLPCHGB2®3/H03275

vol atil es again renoved in vacua. The title product was purified by
reverse phase HPLC (acetonitrile / 0.42M amoni um hydr oxi de (90%to 5%

aqueous phase)) to yleldthetltle corrpo nd a i.te lid Y| d:
o 1lg v hopgege (125al) 1Mds t9lngne) was ag iﬂw\g@*@mmg ct 05“%’71 (ﬂlH

s) ;Z, 411 g Iﬁ(lllg (%gaa ) Zaﬁd b%ﬂ«' '(%‘Slag)a?igfuge%f&l 63%123 cénégjjrﬁtgr% i 83‘%0% afférdetﬁe ( 22
(1H, m, Y S suBﬁt&Zco@ﬂjdund 38 aanﬂbtthasrumﬂdlmcéy irf the neXietepbove conpou nd wer e
prepar e

s fol [ '
t est - Butyﬁ g{(@ﬁ@mﬁé%odzg {”@@Wgr@) 204 235(Fbéhzy! ) t hi o] pyri mi di n-4-yl}
{[2- 1 |
(trimethylsilyl)ethoxy]nmethyl}am no)sul fonyl ] pi perazi ne-1-carboxyl ate 60%
Sodi um hyitiy 2-Rinfetdytginivaethadesatfonamiesol uti on of the subtitle product of

Eé?r?l gnB AT %s{c!fll@o&gléﬂagﬁ%intlogcppmfd gOGhr{tfngll git the.o S%btlﬁg b;orcih&%f step i) m "Péﬁl ned
[ 2- (chl or@omhhax ¥t}rﬁhg ‘ﬁiakﬂtﬁlhbd@ﬁtﬁ ¥l b the @R@aontd A S ASIrhtedbBR fﬂ%ﬁﬁ%’ g thd oM

the cooling "bath stirred for 2h before the reaction was partitioned
bet ween HR®UCBSMALYhidmepligt Yrid: BB8e50mL) . The aqueous was extracted further

\(,:Mot Eeﬁ&m&wm%@ H}g tﬁ%@%ﬁ’emgﬁmﬁuﬁ dr Lg?ofjrlvlgggg) 0|alnd Yi el d:
0{60g. ME: APCI(+ve) 682 [MEH + 25 i)

tert- butyI %Té 3-chl oro- 2-fl uorobenzyl )t hi o] - [(1R)-1- (hydroxyrreth
yl)- prop¥ylH-{ hi@!}Op%-r{@nqlaﬂrﬁ-hﬂym)o{se l)(hlplmmghns F3-et hoxy]

nmet hyl } a -carboxylate 2 6 JAN 2007 WO
20041011ﬁ9’?%5’5$f@3%‘]§’f‘88%’?%%% The subtitle product of step i) '
(0.609) VEe subiitld exnpannd 2k -pZeparedrbyli¢ arthod aif Bx2mle Hnsieﬁne:ﬁtoaﬁthcaeacﬂalc
for e s itl ou e S, I a caqlourle il f ash
col urmiS SRR iy CErena ) CRER AR Ay Rodhe S B gt % ot
APCl ( +Ve)and 3Sed dWeddly in the following step. Yield 0.7g

"H NMR & cpey 7.48 (LH, ), 7.31 (1H, 1), 7.02 (1H, t), 6. 87 (1H, s), 4.38 (24, s), 3. 21 (28,

m), 2.83 (2H, m), 2.32 (3H, s), 2.25 (3H, s).

20 Example 35
- N-(2-[(3-chloro-2-fluorebenzyl)thio]-6-{[(1R)-2-hydroxy-1-
methylethyl]amino}pyrimidin-4-yl)-4-methylpiperazine-1-sulfonamide

.

25 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 (Smt) 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]"



5 Exanpl e 33 16 JAN 2007
M (2-](3-Chloro-2-fluorobenzyl)thio]-6-{[(1R)-2-hydroxy-I|-nethylethyl]

am no'% - pyrwonebsatday! ) - N, N-di met hyl sul fam de HN-1 ~CH Fperp2083/4ek175, - SOH
N S 10 The subtitle product of step i) (0.7g) was diluted in (R)-alaninol
(4nml) and heated at 80C for 48h beforg%partltlom ng between EtCAc / 1M
hydrochl oric acid. The aqueous was furt extracted with Et OAc (3x),

the or ganHaaMBBRisHEND.60NEE)Bd), wsomm,rmpe 55c(r1H;ad1) (Mam b@)pﬁll&51H f),5.88
concentrated. The oduct was n%y col um 0 gra QHZ_IS(V 40%
PR L i e TH S R X R S
col ourl egsloct ]!-I S)Ylsgg ?jfh%lsg MS: APCI (+ve) 450 [MH + 1H NWMR 8( DM6O)

a

10. 43 (1 H 7.47 (1H, dd), 7.29 (111, s), 7.16 (1H, t),
5.87 (1H s), 4.70 (1H s), 437(2H t), 4.04 (OH, s), 3.43 - 3.24

211, 77 1.05 H T ntermedi ates for the
Cbove OnmBe el P lthis ampatndhimt bisgarsq e fodows |

N-{6-chl A-MethBy ip@hAnduitbnhideenzyl ) t hi ol pyrim din-4-yi}-N N-dinethyi
-sui fam de  60% Sodi um hydri de 0 48 was added to a sol ution
of N, N- di AeMe{hyt piperaring €51ph anbsy 68)18 Ai4ydiexrare §100m1) veredaited & ned

step 111 Je0s BESH heAOete A f P&é%g%@@ i g IRl Pl S EIRAE, o
was par tissoloeks sheiivee of H2iBa(cd and v aenshdepohel waqmg) of STYS-shiga ﬁﬂ]asrewa?

extracted further w, Et OAc . (2 x _50ml) the or am conbj.n washed
\M th HYO ujton it ﬁgu?%meshgﬂ g%f % l? fafl\é

ude pragueh aﬁ@&?%ﬂfﬂhe“sgfr@ﬁoﬂ é’eﬁf&cfé@ ALY 9&@5&%@@ B¥me8 1dAg2P07 VO
2 4/ 011443 PCT/ 003/ 003175 -66- (20 % then 30 % Et OAc ”/ i sohexane) to

yi el d t hevhifaiselid. | Bhigwapliitated wvith Ew el Bledreddleawngihd subtitleSpypound as a
white solid. Yield: 5.0g.

"H NMR 8(pmso) 6.75 (2H, s), 2.90 (4H, m), 2.40 (44, m), 2.20 (3H, 5).

15
ii) 2-[(3-Chloro-2-fluorobenzyl)thio]-4,6-pyrimidinediol
To a slurry of 2-mercapto-4,6-pyrimidinediol (64.6g) in ethanol (387ml) and H,O (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
20 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]"
25
i) 4,6-Dichloro-2-[(3-chloro-2-fluorobenzyl)thio]-pyrimidine
The subtitle product from stép if) (125.67 g) 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
30 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 (MgSOy) 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.



'H NVR 8(DMso) 11.49 (111, s), 7.56 (1H, t), 7.51 (1H, t), 7.19 (lH Bt]
6.69 (1H s), 4.44 (2H, s), 2.83 (6H s). 5 Exanple 34 2 6" JAN 7007
N (2- [ ( 3- Chiven eeo2ofisasor ob enzyl) thio]-6-{ [(IR)-2-hydrogtrcemiiuseshyl ]
am no} pyri mdin-4-yl)-2-(di net hyl am no) et hanesul fonamde HN~-IOH O O ~

NF N'-SNSC Ht 10 The subtitlggproduct of step iv) (0.7g) was
diluted in (R -alaninol (2.25nl) and heat ed at 80C for 48h. The product

was puri f EENMR/S eums 7ol (i) age7 BRULE, mCRe @H, o iHsp 4/40@H2M anmoni um
" hydroxi de (90%to 5% aqueous phase)) to yield the title conpound as a
white solid. Yield: 15 46ng. Ms: APCl (+ve) 478 [MtH + "H NVR S(DMSO 7.6

5,35 (oh ) IEFHOLo 2 °‘71°"‘°5§“‘*‘§' opehay R Ry B m et ) o8

(31-1, d)plpﬁ&ziﬂemlfantaandedl ates for the above conpound vvere prepared as
fol | ows;

et hyl en%sE? %8 'étll f_ée é’%ﬁe é@?& %gt(gggﬁilé%ﬂmo g%ﬁ]@c}dg% ne

(4. 43, 6040 Yednet B! ?&ﬁeswlgu)p@ﬂoﬂwé owISﬂmbeAft&Cfutﬂﬁbr%tlﬁﬁ%'a@d“d foRgemid tHbe
at 105C for 48h before concentrati 1\3@' n vacuo to yield the subtitle

conpound St pyritec fog! step iity(B6g) in DM Indlswas-pdsipdersltapabole dowed oty

el or 1 de. SE TSR0 Gis Do hitep by Ecb Ao, 198 PRt FHERIE

(12, 1 I\hydmabhirmanﬂ)uuﬂhpl—l ddid éithetsolvantswds tmtramungteﬂ totdagnessudntd the eesjgneduct of
RIS W N AN YN P O TN BT T
vva€ used girth@Chtioniwitd B® A Xthisk&then followed by elution with EtOAc / triethylamine

mixtures and these fractions evaporated to dryness. The subtitle compound was obtained pure

by trituration with Et,0 and filtration, leaving a white solid. Yield: 1.5g.

MS APCI(+ve) 467 [M+H]" |

15 |
Example 36
N-[2-[(3-Chloro-2-flnorobenzylthic]-6-[(2-hydroxy-1-methylethyl)aminol-4-

pyrimidinyl}-4-morpholinesulfonamide

A OH
HN/\/

20

The title compound was preparéd from the product of step ii) (1.0g) and (R)-alaninol (5ml)
according to the procedure used in Example 35 as a white solid. Yield: 0.68g. |
MS APCI(+ve) 493 [M+H]

25 "H NMR §pmso) 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'(3H, d).

The intermediates for this compound were prepared as follows



'H NWR 8(CD3DD) 3.30 (211, m, 2.80.(2H m and 2.31 (611, s). 52'5'.!13)N 2007
2- (D net hyl am no) et hanesni f onam de Amoni a was cautiously added to
-cool ed sol wo so4/0f1443he subtitl e product of step ii) in HEE/GE28G/M)178Nnd
stirring maintained until all of the ammoni a had evaporated before
filteri ng off the product as a white sglid. Yield: 0.88g. 10 'H NWR
8(cDC13) 20 (2H, t), 2.86 (211, m) and 2.30 (6H s). iv)

N-{ 6- Chl @r‘bmrpl{l@lm‘mlmdﬂ uor obenzyl ) t hi o] pyri mi di n-4-yl}-2-

d h
(0 et Y ARLBRAE D SRALI AR 15e) o BB A @B RSP R
product @Ghe slegnt wiak kvdp@raﬁ@)u:ﬂ&deﬂﬁt&d@tﬁaim el the mrluhmg @éh@mﬁﬁﬁned 31 st ep
6 (oG 3peHenn B Sivase, Jhe olnt szl el i i prusote egs Wt 4. 33
(2H, sk, fdted e)ﬁhzd'éged V\mh Et@}A%gxi)z HheBhmbRed grg(aﬁ'é"ex§ﬁots @Eﬂ%@ﬂ(zé gMES@)) an@O
Exanple 35 N (2-] | oro- | uorob enzyl )thio]-6-{ ydroxy-1 -

gﬁlt hyl et fﬂysl Spmmfup%ﬁ Im?fdcsm Z‘htyi?lm?géltdwds[j]lpwgtwrb?ﬁ&mdf%}mﬁ@t?EWE t
HNi ~ . .25 "A.'S i,an O e produc romste
V) (L SO PREGSORRBRR] Pt ™ () s R S BoC for 4 days. The ¥
resul ti ngﬂml&r%ll_egm Hug)egiﬁ 64%21%{@9@@1’3{%}9 (5ml) and purified by

reverse phase 0%to 5% anmoni um hydr oxi de / nethanol) to
yield the title corrpound as a white solid. Yield: 1.0g. I\/S APCl (+ve) 506

31,1018 IR AN ML ETURIRRaN % 1 1 050
88 ( 1Hmr§)101n:fhsﬂl?m(ahhldet ), 4.37 (211, s), 3.40 (1H m, 3.30 (211, m,
3.10 ( 4H’I‘onz?solut10n of t%e product of step i) (2.1g) in dry DMF (20ml) at 0°C under nitrogen was
added 60% sodium hydride (1.1g) portionwise over 5min. After firther stirring at 0°C for
~ 30nun the product from Example 31 step iil) (4g) in DMF (10ml) was added and the whole
15 allowed to further stir at room temperature for 24h. The reaction mixture was carefully
quenched with agueous 2M hydrochloric acid until pH 7.4. The solvent was evaporated to
dryness and the residue partitioned between EtOAc and brine. The organic phase was
collected, dried (MgSQ,) and the solvent removed in vacuo to afford the subtitle compound as
a gummy solid. Yield: 1.3g.

20 MS APCI(+ve) 454 [M+H]

C'_ Example 37 _
’ N—[Z-[[(B—Chloro—2—ﬂuorophenyl)methyl] thio]-6-[(2-hydroxy-1-methylethyl)amino]-4-
pyrimidinyl]-1,2-dimethyl-1H-imidazole-4-sulfonamide

; OH

25

To a solution of the product from Example 27 step iii) (1.3g) in dry pyridine (10mI) and 4-
N N-dimethylaminopyridine (0.48g) under nitrogen was added 1,2-dir_nethy1-1H-imidazole-4-



2.10 (3H, a), 1.05 (3H d). 5 The internediates for this conpound MgrgaN 7007
prepared as follows: i) 4-Methyl-i-piperazinesul fonam de N-Methyl

pi perazi ne PEnpd@ndidsul fam de (11.26g) in 1, 4-di oxane (POD@EBRo0AOORTS
heated at reflux for 48h. The solvent was evaporated under reduced
pressure and the resulti ng solid dissghved in a mxture of nethanol and

wat er and plied to a p gof SCX-silica fol |l owed érlOfurther el ation
with aque@ﬁgnﬂ@h}tvad@(l Og']h emsmmntrgma@hwdw 581Cutor §dayy. tFhezmladmoni a

th 4 d th £l | | | ted t
ryness. 1SR iR BB Bk R R SR SERaPEI T TERERR = 1 °
filtered flaasivwige @d]ﬁot&@,t&iealaefosg sk sR$vedt evuﬁbrmedwﬂﬁyﬂesswrﬁé ﬂ:sulﬁn@g "H
NVR S(DVSO) 6.75 (2H, s), 40 (4H

ii) 2-[(Ruanrey @ssylweﬂ@ba@mﬂf@q élﬁwﬂ)dandne@mbwﬂl Mh;gé@m@ﬂ%ﬂe@gﬂlﬁﬂﬂ?heof
2- t o] 387m
vvage ;g ed&%%i%%r%ﬁhyg}rogﬂgg%%%ﬁé ?04 lg%oﬁt{%{fn@{b c%%ﬁ?%%a?%@gﬁa{éé%gnpl etza
sol uti on drgnesf leaving 2 ghhmyrresidec Huoifioatvarizicohonihden{téHaphy (DCMY hettahol

82nil th 20 30 hi ck t at
Lo form  dePHritHo HED  DORH TG Troomep Ry Harv il g Ci9IE ol e then -
- cool ed t ovBGHra{-REpsdi iM-emj*ng the white solid formed and then washing
with vater . The collected solid was dried in vacua at 50C for 48h

| eavi ng t M(Drﬁdoﬁ’/’ DO e 7.50<2H, mhi7t 18 (36 mgl. 5. Mi(EH dm), #236.(7d, s)NB60
APCI ( +
' (' S)2£ %@gﬁ)oééb£§$1 Dok BHERL $1) t hi oj - pyri mi di ne The subtitle

pr 'uct from step ii) (125.67g) was added slowy to phosphorus
oxychloride (IL) over 10mn with stirring. After the addition was
conpl et e, EX¢mplgdet hyl ani | i ne (92ml) was added portionwise with care

2t 1200 1oy RER DR GRS R IR e R e PRl BR SRR 0

i ce and yytipaatiectlwuifondhidéc (x3). The organi ¢ phases were conbined,

dried SH) and the solvent evaporated |eaving a brown oil which was
purifi by col um chromat ography (2% EtOAc / iso-hexane) to afford the
subtitle conpound as a white solid. Yield: 113g. 26JAN2007
| N}\/OH -

JfL g

N /\©/

H
C:‘ The subtitle product of step 1) (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
20 (acetoniﬁile /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 8pmsoy 741 (1H, m), 7.31 (lH m), 7.14 (1H, m), 5.87 (1H, s), 4.70 (1H, t) 438
(2H, s), 3.93 (1H, br. s), 3.44-3.26 (4H, m), 2.81-2.67 (5H, m), 2.42 (1H, m), 1.05 3H, d).
25 | | '
The intermediates for the above compound were prepared as follows:
i) Piperazine-l—sulfbnamide-4,6-dichlbro—2—[t3-chloro-z—ﬂuorobeuzyl)thio]—pyrinﬁdine
60% Sodium hydride (0.26g) was added to a solution of the subtitle product of Example 31
step 1) (3.11g) in DMF (10ml) at 0°C. The reaction was removed from the cooling bath and



WO 2004/ 011443 PCT/ GB2003/ 003175 -69- 'H NVR 6 (CDCI3) 7.41(1H, m2 b JAN 2007
7.30(%11, in), 7.0 (2H, mt s), 4.40(2H, s). iv)

N- [ 6- Cbl or oW2-2p¢48UEHS or 0- 2- f | uor obenzyl ) t hi 0] - 4- pyri i di RGT/EB20RA3SKE] - | -

pi perazi nesul fonam de 5 To a solution of the subtitle product of step i)
(2.0g) in dry DVF (20m) at OC was addezi- 60% sodi um hydri de (0 90)

t 5 f t.0
DUbtT 1o Direes Uy hedhre atipg e spb e et o opieofs 151050 s elenderolianihe
whol e all g lﬂ?ﬂ Sg@esltﬂe reactioh ﬂa@?ﬁﬁécﬁdmﬁﬁl\?ﬁ Uéf@refc%ﬁce%‘ﬂtgtmg-r ﬂ%aﬁﬁ@oltﬂe%bﬁﬂex'[ ure

was carefu nched w th aqueous drochloric acid until pH
The sol vewas Mhmébdmmﬂz(ﬂ(ﬁmm&%dwmb ané diecpani @ Idl@'ﬂ\lkﬁdl n a

m xture o a and applied to.an SCX c Wed by
further oMESQN 2 rororttaie i 3o’ e e Bt e By BY arenfit e onc
[ triethytiapmRBgraphyt20re 2 80 theh Iae%E{G@&ﬁlg&leﬁan%ﬁaw@ihe%tta@aedfa}m&s The
subtitle conpound was obt ai ned pur e trituration with Et20 and

filtrati oWhite ecdidli s majgmiat ‘éa%@lutﬁi m(/R)ealannoﬁ (5ym) pesl ngamid(at $05C fop 7211 Mihg) +

15 Ex |
N L2 (- GRRay B denegBesst oR G 9 BSR4 B A PaieASiy I - 4
- pyr i m dirisd (Me&Oyparphontadaied 76 nadmb deaffddithe; subfid @mpfouid ks aﬁP&teSsoNdN Cl

20 T. e ‘ieltle conmpound was prepared fromthe product of step ii)
(1 0g) an 0&} aninol (5m) according to the procedure used in Exanple

35 as o V‘lgf]gjgﬂ? SQ)D7 Y. 8;@ o, (:?ﬁ% 20'Y§H$ goéf% (\1'13 d%%%d@)( i%?(lb 7. 19

m, BSPAH, (idl)l—B4BI4H4) BRO(@HLY), Iﬂﬁ(%apl(zzlfsﬁsd) 4.0 (IH, n) 3. 80

(4H m, 3.40 (2H, in), 3.10 (4H m, 1.10(3H,d). The internedi ates for
this conmpound were prepared as follows
Example 39

N-(2-[(2,3-Difluorobenzyl)thio]-6-{[(1R)-2-hydroxy-1-methylethyl]amino} pyrimidin-4-

15 ylazetidine-1-sulfonamide

A solution of the subtitle product of step iii) (0.5g) in (R)-alaninol (1.2mi) was heated at 80°C
20 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
AcOﬂ [ BtOAc/ 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
25 organics recovered by extracting with EtOAc (3 x 20ml). The organics were dried (MgSOy)
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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4- Mor phol i nesul f ouam de Morpholine (5m) and sulfam de (11g) in

1, 4- di oxanayq 1RPaiver e heated at reflux for 48h.  The waly@Rhswess
evapor at ed under reduced pressure and the resulting solid partitioned

bet ween Et OAc and water. The organic ~se was col |l ected and the aqueous
phase was 5 further extracted with Et OAc (x4). The conbi ned organic

extract s 'memer §rd,e6 AMISOH (13 &?b@ @9?(/;&1{1 J@U‘P‘(ﬁ@ é)rE(V@CtlJ@S(l'fh(ﬁl)SOHd

resi due was trlturatedvm h Ef20 and filtere ive he subtitle

conpound43$ (E'I Vit 25 1:49%(1&1 ime3.9% (41 1), ¥i7dI-&: 702(11ﬂgm) MW@@EVBO)Q 83 82

2H, s .90 (4H, rn 10 ii
I(\l- [ 6- c%ﬂ g) 1;2%?3% 2-fl(uor'obealzyl ) t hi 2)I -4-pyrimdinyl]-4-

nmor phol i nesulfonam de To a solution of the product of step i) (2. ig) in
‘dry DVE (20nml) at ' OC under nitrogen was added 60% sodi um hydride (1.19)
por t i oAwlBeinipmediates for s pempaund twees prepared 3sfgllews:0C for  30min the

br oduct bros EAARRAGp R ey OV (1 0rt) wes added and e

r eagt io [lAlrmlﬁhm; et;1 p\a?ﬁgm bydnbtige (Scfifghwhedad ﬂj‘bpwmemnmszbﬂ],dwnhfanddte ELO ; Lcl e
|

R L ) e A

dried ( Nﬁ%ﬂﬁﬂ&i sé oSt ﬂ%iﬂub%@ﬁ&?@bl‘oﬂn&@&g%6%%@@(1@&%35&% dcfdlat?
corrpound as gumy sol i d. Yiel . 20 M5 APCI (+ve) 454
Exanpllé Qrppwme and the mixture stirred for 18h. The reactmn was then cooled to 0°C an the ’

At o] - a5 e W A SRENAEL W il Pkt SRk e R G
O 10 N Fsubhitté céatpd lﬁiﬂaSaltslreaﬂﬁso]Ed a’xe$¢)I2QI4gon of the product from Exarrpl e 27
step iii) S 3g in_dry yr i di g and 4-

(oms0) 7.74 (1 s), 739 7 2 (2H, m) 721 7.15 (1H, m), 4.48 (2H, s).

15 ii) 4,6-Dichlorq-2-[(2,3-diﬂuorobeuzyl)thio]pyrimidine
N,N-Dimethylaniline (10.3m]) was added to a shurry of the the subtitle product of step 1)
(10.0g) in phosphorus oxychloride (55ml) and the solution heated at reflux for 10h. The
reaction was allowed to cool and excess phosphorus oxychloride was removed in vacuo
before partitioning between Et;0 (110ml) and H,O (275ml) and stirring for 1h. The layers

20 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

' (u subtitle compound as a white solid. Yield: 9.10g. |

HNMR 6 pmso) 7.74 (1H, 8), 7.39-7.32 (2H, m), 7.21-7.15 (1H, m) 4.48 (2H, 5).

25 iii) N-{6-Chlore-2-[(2,3-difluorobenzyl)thio]pyrimidin-4-yl}-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}

30 (0.75g) in DMF (2ml) and the whole allowed to further stir at room temperature for 3h. The
reaction was quenched with 2-(irimethylsilyl)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>O (200m1). The aqueous Was washed further with EtOAc¢ (2 x 100ml)



N, N- di met hyl ani nopyri di ne (0.488) under nitrogen was added 26 JAN 2007
1, 2-di'met hyl - | H-i m dazol e-4 26 JAN 2007 WD 2004/011443 PCT/ GB2003/ 003175
-71- sul f ony0 8¢ @Bi44de (1.0g). The reaction mi xture was REHGBAAZBC f or
5 days. The cooled reaction mxture was partitioned between Et OAc and 1M
hydrochl oric acid. The organic phases-Mere collected, dried (MgJSH) and

t he sol vent evaporated to dryness. The resulting. gum di ssol ved in
acet oni t ranf & oreaRigs coRPIRsdededdMgSOy) aug Wﬁ“&é@%ﬂ }’%C”%’r\(lz\%ge 151085 Wahd the 5

whol e stigtiedd 8) célgﬂﬂ‘c‘hﬁf&fi‘éirﬁ?ﬁzﬁﬁﬁﬁc@iﬂqﬁ EtORE /5 QA% taTh A iR Was
evaporated to dryness |eaviT gummy residue. Purificatiron by colum
chr omat ognubiithe/cofipGivhd asretdiamddss oil. ¥iebt:i0db5gci d 190: 10: 1) af forded the

title co s a Lte g ield:. 1.Q9 Cl.(+ve) +_1H
NVR S( Dwgggﬁgﬂ%g(c?q31y\€5%§)ffd7hg% ﬂ"(‘zii,g (}S}a 8’77&&(7%& b%& @5532%%%%%-,45

35 36 Ei 23;;3(%@2?8‘@0@@41{&9 3(SHest),; 2.37 @9, 4dn3,0.99 r203806 B, s5) . 1- 10 (3H,
N-'(2-[(2,3-Difl uor obenzyl)thi o] -6-{[ (1R) - 2- hydr oxy-| - net hyl et hyl ]

am no}- pysi m di n-4- yl)pi perazi ne-1-sul fonam de 15 HW~CH S O ,OINF
AN~S. N N)'ﬁ-%ﬂﬂq—egﬁlll\l J The subtitle product of step i) (2.0g) was diluted
in DCM / pi2-{BLoRess2ifivoratsd hib1B-{[€190)-2- Ry drB Y- e th PleASTaindid}ng 1 N
vacuo and J[gy;[gsfyi ng the 'gruggyl?)tr oé_uc{[(g? rig'}\'/ergieq?phassegl ﬂnglL]Cﬁg%d}

(acet oni tRYrimidin-g-yharstidinehisulonapidexi de (90% to 5% aqueous phase)) to
yield e title conpound as a white solid. Yield: 6ng. MS: APCl (+ve) 475
[V\@—tj NVR 5(DVs0).7.41 (1H, in), 7.31 (111, m, 7.14 (1H m, 5.87

(M s), 4.70 (111, ty, 4.38 (211, s), 3.93 (1H br. s), 3.44-3.26 (4H,
m, 2.81-2.67 (511HN,uf)\/®H42 (111, m,1.05 (3H, d). _

0, .0 f N F

A solution of the subtitle product of step vi) (0.5g) in trifluoroacetic acid (5ml) was stirred for

15min before the addition of 2M sodium hydroxide solution until pH >10. The agqueous was
15 then extracted with Et,O (20ml) before acidifying the aqueous to pH 4 with 2M hydrochloric
acid and extracting with EtOAc (2 x 20ml). The EtOQAc exiracts were combined, dried
(MgSQ,) 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. _
20 MS APCI(+ve) 462 [M+H]"
'H NMR Spmsoy 7.59 (1H, 1), 7.46 (1H, ©), 7.15 (1H, 1), 5.90 (1H, s), 4.69 (1H, 1), 437 (2L,
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 pfepared as follows:

25 1) 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 reﬂwcing CHCl; (500ml) for 10min before decanting. The residue was again



25 The internediates for the above conpound were prepared as fol | dvisJA §007
Pi per azi ne-1 - sul f onanmi de- 4, 6-di chl oro-2-[(3-chl oro-2-fl uorobenzyl )thio]-p
yrimdine B4%HHilttH hydride (0.26g) was added to a sol BETEHR2HB/0PHE
subtitle product of Exanple 31 step i) (3.11 g) in DWW (1 Onl) at OC.

The reaction was renoved fromthe cool +#83g bath and 2 6 JAN 2007 WO

2004/ 011443 PCT/ GB20 0 5 72- ed, for addi ng ,t.h
subtitle s;’J‘FPF(’]’gr %% %ﬁéﬁb&é gf‘é‘tlgﬁlmh’?{c’f%de@if)ungs g ggﬁﬂ&lﬁl"ﬁﬁe? @F
(5m) . ThdratdnhiRd Wesnchb td 4RAd ﬂl\é%ﬁﬁl&tﬂzgro&lﬁfﬁ LwhRNGRA! vadld:ngid. n vacuo.
The resi due was partitioned between H20 (50nil) and Et OAc (50n1l) and the

or gani cs TENMRB@gso) 691 €28, §)jBMH, 8n2l1E @it entmat ed i n vacuo. The crude
product was purified by flash colum 5 chromatography (20 % 25%then 30
% Et OAc / isohexane)to yield the internediate as a white solid. This

‘materiag AR ﬂ{hbﬁz?ﬁhi 6{cBlord %ﬁﬁht&iﬂfﬁ%ﬁi@mﬂﬁn&ﬁﬂs@mu ti1 n-72h.

The resi was partl | oned bet ween (50m) and and the
or gani cs a'zet;dm@rleﬂﬂfonaml%l (MyS®™) and concentrated in vacuo to afford

th bt 450‘

7. 15- 6. o3 {pub I AiastyRs oy tbls 303 Yo i B e i op Bl Wity )

dd) 3 Sréadiihb thelaiptitl Bprbdudt 6Fstep J) (4.8g20itK thi subtitle prodiot fPBtanmle 191stéhlii)( 3 H,
nrfg 39 N-éﬁé (2, 3-Difluorobenzyl)thin]-6-{

[(1R) 2- Hy&Pox Y1942y 1 et hyl | anmin o} pyrinidin-4- 15

yI)azemong@CM egameatWOH .. ONF NSINN H A solution of the

itle product of step iii) (0.59) in (R -alaninol (1.2m) was heated
at 0C 20 for 18h before partitioning between Et OAc and H2O. The

our 11 od Ty agr GRS G Pes P g o R R Db i LN 5

before tr(&dhieﬂg/lillj’geﬂfoﬂﬁ]@dﬁﬁlﬁfzbﬁdxnwﬂﬁlﬁ)ﬁm’hidéoFOaCet ic acid (2ml) and

stirrin or n then,quenching the reaction by the additiogn of |M
sodi um ﬁy'g}eosp}]i 2\‘2:]-: conpound was preparec? as a yellow oil by the miethod of Example 32 step ii) by
15 reacting the subtitle product of step ii) (12.2g) with (R)-alaninol (18ml). Yield: 11.3g.
MS APCI(+ve) 540 [M+H]" |

iv) N-(2-(Benzylsulifonyl)-6-{[(1R)-2-hydroxy-1-methylethyl] amino} pyrimidin-4-yD)-/y- |
{[2-(trimethylsilyl)ethoxy]methyl}azetidine-1-sulfonamide |

20 m-Chloroperbenzoic acid was added as a single portion to a solution of the subtitle product of
step ii1) (11.3g) in DCM (500ml) and stirred fof 1h. Saturated sodinm thiosulfate solution

L (100m1l) was added and stirred vigourously until no peroxide was detected. The organics were

separated and extracted with saturated sodium bicarbonate solution (200ml) and brine (50ml),
dried (MgSQO4) and concentrated to yield the subtitle compound as a crude solid. Yield:

25 10.9g.
MS APCI(+ve) 572 [M+H]"

v) Sodium 4-((azetidin-1-ylsulfonyl){[2-(trimethylsilyl)ethoxy]methyl} amino)-6-{[(1R)-2-
hydroxy-1-methylethyl]amino}pyrimidine-2-thiolate

30 Sodium hydrosulfide hydrate (1.18g) was added to a solution of the subtitle product of step
iv) (8.0g) in DMSQ (67ml) and the green solution stirred for Zh. 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



solution to pH >10. Saturated ammoni um chl oride sol ution was then Zaddit?007
to pH 4 and the 25 organics recovered by extracting with EtQAc (3 x

20m ). The ovgamiosiswere dried (MgS®4) and concentrat ed roT/@BDLEMIIITRE
crude material was purified by reverse phase HPLC (95%to 20% 0. 02M
ammoni um hydroxi de / acetonitrile) to ml d the title conpound as a white
solid. Yield: 90ng. M5 APCl (+ve) 446 [M+rH + 2 6 JAN 2007 WD 2004/011443
PCT/ GB2008¢=d@atatly intBe follbwiigRpS The matdBle cdmpdund was2lso(kept asrstock s@iBtien 6. 97

Eiﬂ g g"g%‘ﬂ%eaﬁac %ﬂwghglgylhaéd d‘%‘“’iﬁb %)Exémgjﬁggl 8556 (1114 izg)- 421' (2)2

- (211, qU| MS)AP@EI@%)(QU[WHT5 The intermediates for this conpound were
prepared as fol i) 2-[(2,3-D fluorobenzyl)thio]pyrimdine-4,6-diol

A sol uti on of pot aSSI um hydrOX| de (5.67g) was added dropwi se to a

10 ( 3ot AR IR AL MDA s AR Re i o e G fdnliigE) 2N
2,3-difl UPYﬂbﬂdiiW-ym{{Bdﬁ'xlﬁé’@yﬁﬁwethﬁkyTiﬂEtHyl}@ﬂidlﬂ@B—sﬁlﬂiﬁihlﬁdﬁled 10

dropvvl se and the mxture stirred for The reaction was then_ cooled to

0C and t he-Chipracd-Bnerabeazijdsomide (Hi3g) %ad%ﬁé@alaﬁuphom@rqaamp sp@éwn)of

reld 220 PN S bR e Suf AU G i RETRS) |

7.15 ( 1H, reactjon Wasq@rtftRmed b@}veen EJ!';)A{J (POml) and H,O (20ml) and the orgamcs

0 Gl AT U B
(10.09) i BiPAOSREDELEMEPNERTIAhE Behtitld DoThpow@iaths bah 6i] WRlidh W aRsBedit @y # the

reflux for 10h. The reaction was allowed to cool and excess phosphor us
oxychl or i #bse@s $$oved i n vacuo before partitioning between Et20
(11om) stirring for I'h. The layers 20 were separated
and the ogggaﬁ?%gﬁncewﬁed in vacuo to afford the crude product. This
crude product was purified by colum chromatography (4% EtQAc /

i SO- he>f§1 to eId the subtitle conmpound as a white solid. Yield;

- 9. 10g. O 7.74 (1H, s), 7.39-7.32 (2H, in), 7.21-7.15 (1H,
m 4.48 (BH6-§ F,R) -22Byd{lidxy-1-methylethyljamino}-2-[(2,3, 4-tnﬂuorol|oenzyl)?l[m]-pynmldm-

N- { 6- Chl or o- 2- 3-di f| uor obenzyl)t hi o] pyri m di n- 4-
{ 4‘Y1}azetldme-l-sulfonamlde yl) ]py yl'}

' ‘ HN/:\/QH
o0 f“' i
C . CJN’S“E' NAS/\@F

£
20
A solution of the subtitle product of step i) in trifluoroacetic acid (Sml) 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 20m1). The EiOAc extracts were
combined, dried (MgSQ,) and concentrated. The crude material was purified by reverse
25 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 8pusoy 10.50 (18, br. s), 7.47 (1H, m), 7.25 (2H, m), 5.94 (15, 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). |



(trimethylsilyl)ethoxy] methyl}azetidine-1-sul ffonanide To a sol utiMoi00
the pr.oduct of Exanple 40 step i) (0.33g) in dry DVF (4m ) at OC under

ni trogen wawoOaoded1489% sodi um hydride (0.20g). The reactPGRGRRI83/20315wWed
to warmoutside the cooling bath for 15m n before recooling to 0C. and
addition of the product fromstep ii) 36.(0.75g) in DVF (2ml) and the
whol e allowed to further stir at roomtenperature for 3h. The reaction
was quenched with 2-(trinmethylsilyl)ethoxymethyl chloride (0.86n21) and

al  oned tg, latiles in vacuo and

partiti on| ng o % %ésrféﬁﬂﬁ I@éﬁl\/\%‘géﬁ\é@p&fg% %18%) alnd SH2IO (\ZIOOIrJrTL). The

aque;)us Vipa- Me{ﬂlﬂgl-zf-lﬂiyc}xhgy-lvméthyEtl@mgﬂﬁ%}xz—l(Qﬁm-)rm&oﬂéﬁ&yﬁﬁﬁcﬂ(—j g

N

chr Omtﬁgﬂr?@mﬁﬂ(@roggnz?ﬂgro 3/158 %Cad'de& ﬁ)omrh?l ﬁ&@ftﬁe@e@éﬁoﬁ%ﬁuﬁ&%f step
5o0s

subtitle conpound as a col ourless oil CDCl 3) 7. 34
- 7.30 ( Mi(1%n) conigiging the subtitle grodat of stem) a(nﬂnhe mctloa smzeqmlhsjl"hu 45 5

0700 ¢ oiréaoniifbhbongd RS laablaoufy B0 gl by iffd 757

[ (1R) - 2- lepdeepryted ﬂn’ﬁfcheyl 'El&emeln]iuéimmp}nﬂed by column chromatography (20% then 40%
pyrim'dl%é yl)azetid sulfogamde 10 HN~~OH O GN S.N C

A sol ut i dHO8F /dgpchex rd fhecmbiitlegormognd & %n‘{lbwk‘ﬁl}waﬁ“ﬁdldﬂqeﬁbf@é]@et i c

aci d (ﬁjﬂshbéﬁﬁﬁen%gﬂeﬁred for 15m n before the addition of 2M sodi um

hydr oxi de sol*ution until pH >10. The aqueous was 15 then extracted with
Et@0. ( 20y AREITOve) S84 [MHE] ng the aqueous to pH 4 with 2M hydrochloric
acid and extracting with EtOAc (2 x 20ml). The Et QAc extracts were

conbi ned, dried (MySO) and concentrated. The crude material was

purified EpamisA¥ 82 se phase HPLC (90% t o C 5% 0. 02M ammni um hydr oxi de /
acetonitrile i to yield the title a white solid. Yield: 10ny.
N-2-[(2, 3-D1ﬂu0ro-4-methylbenzyl)thl 6-{[(1R)-2 hydroxy—l-methylethyl}ammo}- _

15 pyrimidin-4-yljazetidine-1-sulfonamide

HN/:\/OH

_@’3- X

A solution of the subtitle product of step 1) in trifluoroacetic acid -(Sml) was stirred for 1 5min

Z

20 before the addition of 2M sodium hydroxide solution until pH >10. The aqueous was then
extracted with Et;0 (20ml) followed by EtQAc (2 x ZOmi). 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 / acetoniirile) to yield the title
compound as a white solid. Yi_eld: 42mg.

25 MS APCI(+ve) 460 M+ET
1I—I NIV.[RS(DMSU) 7.29 (14, t), 7.02 (1H, 1), 5.93 (1H, ), 4.70 (1H, t) 4,34 (24, s), 4.05 (1H,
br. 5), 3.85 (4H, m), 3.41 (1H, m), 3.28,(1H, m), 2.25 (3H, s), 2.10 (2H, quin.), 1.06 (34, d).

The intermediates for this compound were prepared as follows:



20 MB APCI (+ve) 462 [MrH + IH NM2 S(DVBO) 7.59 (1H, t), 7.46 (11L 2t§ JAN 2007
7.15 (1H, t), 5.90 (1H, s), 4.69 (1H, t), 4.37 (2H, s), 3.95 (1H br.s),
3:81 (4H, o 280afbtiaaz 3- 21 (2H, in), 2.12 (2H m, 1.05 (3pg1/Eh200308175
internedi ates for this conpound were prepared as follows: 25 i)

Azeti di ne-1-sul fonani de Azetidine (4.23¢g) was added to a sol ution of
sulfamde (7.48g) in 1,4-dioxan (120nml) and heated at reflux for 24h.

The vol ati} Ne(@-[(@3-Biftenrovdenhethyitem zy Ridhind &e{ |12 shyrdr o xyrd-niétbylethyi]dméno}-
ended i n refl uxi C13 00n1 for .1 Om p.before, decanti ng. The

" oeb due e R s Vst Bret i B R R ORI 5 75,

sus pende@,s'.mﬂmoﬂmméﬁ%b%ﬁ&r(s jop ﬁas%hgﬁfgt? afl QGG io!ﬂﬂ)g réddBot sdhiticat es

were conbi ned and concentrated in vacuo ord the subtitle product

as a whi tod sispiv) 6lL8mY) esingpining thy. subtidlaygwmhet ofaso)v) @ng the(reackion prinel foy il AThe t )

2.15 (21 uip. ). 5.ii .

N-[2-( ée#%%?ﬂ?’ﬁ%&%l-’ -%?ﬂe%)irbg%eiﬁp %“81“‘8(%91’%}? T‘ndl@ﬂ QPH}W%%gWWI ) et hoxy] ne

thyl}- azehiediraied #rwidhd.oladtesidud ves puiiied by @olaRTBLIEhivE@ SpH (PR TR 489, a

yel | ow o% 3%/ t he met hod of Exangl,e 32 steg i) bﬁ reacting the subtitle

product ditO8e€ porbexqug) trytiord the suhitieermmonpdasngalivhkich agy otiygn dice p

i) uz-sﬁ%seqﬁ@n@kt@;&. 12.9g. 10 M5 APCI (+ve) 537 [MrH + iii) N
(2-(Benzylthio)-6-{[(IR)-2-hydroay-I-nmnethyl et hyl]am nq}pyrimdin-4-yl)-N

{[2- (triMBeRAIEvEVFIMIGEY] methyl} azetidine-1-sul fon anide The

subt i tll e conmpound was prepared as a yellow oil by the nethod of Exanple

32.step ii) by 15 reacting the.subtitle product of step ii) (12.2g) with

(RL-al anig@md$3) . Yield: 11.3g. M5 APCl (+ve) 540 [MH + ivV)

I\I—(2-(Ben2\§/zl sul f onyl )-6-;[_(1R)-2-h droxy- | -net hyl et hyl ] am no} pyri m di n- 4-

yl) - N { YR @ ipaohenad) EAP}-G-é[(HE)éth#&wﬂ-}mﬁw tllﬂﬂ%mlwlrmﬁgmﬂn de 20

; n- Chl or e qrAell i:d.was added as a single portion to a solution of

t he subt?@?‘ge progﬂ@tﬁg%ﬂestep iii) (11.3g) in DCM (500m ) and stirred for

| h. Saturated sodiumthiosulfate solution (100m ) was added and stirred

vigourously until no peroxi de was detected. The organics were separated

and extracted wth: sa%w ated sodi um bi carbonate sol ution (200nl) and

brine (50m), HN~ " '

BN
O\\ .,’O r\N F

The fitle product was prepared from a solution of the product of step iv) (4ml) and quenching -

15

C with 2-fluorobenzyl bromide (0.5g) at room teinperature. After 30min the reaction mixture .
| was partitioned between EtOAc (20ml) and saturated brine (20ml). The organic layer was
20 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 (10mi) and treated with 1M hydrochloric acid with stirring at ambient
femperture over 24h. The volatiles were removed in vacuo and the residue purified by mass
: lch'rected reverse phase HPLC to give the title compound as a white foam. Yield: 5mg.
25 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}ethoxylmethyl}-

methanesulfonamide



dried (MgS™) and concentrated to yield the subtitle conmpound as ?BCJ’ Lﬂjdz‘ﬁ
solid. Yield: 25 10.9g. M5 APCI (+ve) 572 [M+H + v) Sodi um £ b JAN 200
4((a2et|d|n B/Isulfonyl){[Z(tr|rrethylsHyI)ethoxy]meth anm no 6{[(
R -2- hydr ofP- XU et hyl ] ani no} pyri ni di ne- 2-t hi ol at ePSHCBYW
hydrosul fi de hydrate (1.18g) was added to a solution of the subtitle
product of step iv) (8.0g) in DMSO (67841) and the green solution stirred

added andut PG s ebiRes Ren B (PGS TG RN U Bebipoc e,

bef or e hesiied@% l@@hﬁmlhgﬂmdm(w )?&Goﬁﬁfse S@sisthin, Afer completd ddditiog &setwe:) n
sol uti on was 26JAN2007 WO 2004/011443 PCT/ @&GB2003/ 003175 -76- use
di rect I y bath whEemayedsiar homin & thepratumsss A solationakihe mbtila srodugtof lféfﬁfﬂPéF‘s a

SEtX ggnl;l Zg' gftg@gg lﬁhgi\gfpgo%:hggfé g@%& F%mwgogeﬁ%ﬁﬁ! ARk baﬁaeteq§&ﬁ5ﬂ gskel N |
N-(2- (3B- Hﬁtﬂdwanemeﬁédmddbewhylle)stlmcb%]t-amb{eﬁn( Tb&pfﬂtghgfdndﬁ-’[}he metbhihlveshy| | ani
ot i o neSh it e stnhYisbRar (P i feiaypivas

added t 0 iy reddian Rfixiffe WAIORRE td RRchSAAYK: %mp&auuétaﬁ@ fidhof Bl Yor 24h.

containing the subtitle product of step v the reaction stirred for
a p p

1h. The éaqh@mmmrenaﬁﬁnmtm@b%@w@@@amﬁz@zd“rh&)ormu: e ceBerad, and

L1 o S0 IR A T 1 S BB S Dl O

subti t1® aibryieldn?l.2s an oil which was used directly | n the subsequent

[SE ) - 2- @gﬁbé%}y%h&g‘ﬁw%ﬂyl] ;?n Eé?nf)lz-e[?%,gff{'imuorob

enzyl)thio]-pyrimdin- 4-yl} azetidine-1-sulfonamde HN'-~,9H O 0 1/ N
FONS NI N F / .
ii) N-(2-(Benzylthio)-6-{[(1R)-2-hydroxy-1-methylethyl]amino}pyrimidin-4-y)-N-{[2-
(trimethylsilyDyethoxy]methyl} methanesulfonamide -
15 To a solution of the product of step i) (21.2g) in NMP (40ml) was added (R)-alaninol (10g)
and the whole heated at 80°C for 4h. The reaction mixture was then partitioned between
EtOAc and H;O. The organic phase was collected, dried (MgSQ,) and the solvent removed to
leave a pale yellow oil. This was purified by silica gel chromatography (60:40 iso-hexane /
EtOAc) to afford the subtitie compound as a colourless oil. Yield: 13.9g.

20 MS APCI(+ve) 499 [M+H]"

( iif) N-(2-(Benzylsulfonyl)- 6-{[(1R)-2—hydroxy-1-methylethyl]ammo}pyr1m1dm—4-yl)-N—

{12-(trimethylsilyl)ethoxy] methyl} methanesulfonamide
To a solution of the product of step ii) (6.8g) in DCM (300ml) was added m-chloroperbenzoic

25 acid (8g) at ambient temperature with stirring. After 6h a concentrated solution of sodium
thiosulphate (50ml) was added and the organic phase collected. Tj:le organic phase was then
washed with saturated sodium bicarbonate solution (x2) followed by brine. The organic phase
was dried (MgSO4) and the solvent evaporated to leave the subtitle compound as a colourless
foam. Yield: 7.0g. '

30 MS APCI(+ve) 531 [M+H]" ,MS APCK(-ve) 529 [M-H]"

iv) Sodium 4-{[(1R)-2-hydroxy-1-methylethyl]amino}-6-((methylsulfonyl){[2~
 (trimethylsilylethoxymethyl}amino)pyrimidine-2-thiolate



20 A solution of the subtitle product of step i) in trifluoroaceti @ ggANI?007
(5nl) was stirred for 15mn before the addition of 2M sodi um hydroxi de
sol ution unwo 2ol The aqueous was then extracted WHAT/(ER22G/002081)
followed by EtCAc (2 x 20m ). The Et OAc extracts were conbined, dried
(MgS™) and concentrated. The crude nat8)-ial was purified by reverse 25

h HPL 90%.t % 0. 02M I, hyd i tonitr,il t ield
Pho ti t 1 o TosGBM AT & PR Cavpar) 0T BN (HyaD es Adeadlon a6 ©
ITMrH + ' H ¥ 1k . : / .94
(i, SUEEE brd.fé*‘é’fﬁ’“él: iy S bgnifg e e g En il S
m, 3.40 ofB4250f@Bjummiydresulithi¢edwtre aded tniicopPlste disaprRagnckANls@olg WO

2004/ 011443, P 2003190315, 51kls P S RS S5l bl oS RROHRC
N-{6-{[ (51 Roci2sdivistmonsy fulrthichotlontwitt digf ditdes dedctiBeBinbxhuhplel 4mspRRNAYI ) t hi 0
- pyrimdi n-4-¥.l )-N%E&%trl nmet hyl si'l yl ) et hoxyj net hyl }

azeti di neMS ABCHowAAP B, 3,4-Trifl uorobenzyl brom de (3.15g) was added
to an aliquot of the reaction solution of step v) (18m ) containing the

subtitle product of step v) and the reaction stirred for Ih. The
‘reaction \Examphy44i ti oned between Et CAc (20m ) and H20 (20nil) and the

or gani cs ncentrated. in vacuo. e residue was purified by colum

chr omat og r“g%ﬁ@z@‘}b86‘?Wﬁ“@é’?ﬁ“o&&ﬂ)‘z‘i%’ﬂr‘H’é’xlamé‘}hﬁlﬁh&!ﬂ?‘8}“8%11{3158‘“9&’6{‘1 tle
conmpoung %?nﬁfh' eduliddhgfignas used directly in the 10 subsequent step. M
APCH(+ve) 594 [ MtH] + Exanpl-e 42 '
N-(\2-[(2, 3-Di fl uoro-4-net hyl benzyl )t hi o] -6-{

[ (1R) - 2- hydr oxy-1| - net hyl et hyl ] am no}- 15

pyrim di n-4-yl)azetd di ﬁ@l -sul fonamde H\.,,OH O, ,0 NF NSHNSF A
sol ution of the jgubti+ product of step i) in trifluoroacetic acid (5nml)

was stirred for 1pmn
52 LA
8. z - :
<" NN sﬁ
H
- F

The title compound was prepared from a solution of the product of Example 43 step iv) (4ml)

15 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.
C MS APCI(+ve) 405 [M+H]", MS APCI(-ve) 403 [M-H]"

Example 45
20 N-(2-[(2,4-Difluorobenzyl)thio]-6-{[(1R)-2-hydroxy-1-methylethyl]amino}pyrimidin-4-

yDmethanesulfonamide



20 before the addition of 2M sodi um hydroxi de sol ution until pH >0 JAh&0
aqueous was then extracted with Et20 (20m.) followed by EtQAc (2 x 20nmil).
The Et OAc ewtx2aetE1#Mere conbined, dried (MJSO4) and coneeVGBai0d@o31Bhe
crude material was purified by reverse phase HPLC (90%to 5% 0. 02M
anmoni um hydroxide / acetonitrile) to wield the title conpound as a
white solid. Yield: 42ng. 25 M5 APCI (+ve) 460 [ MtH + 1H NVR_S( DV&O)

(1H, t), Thegiilecemporyd was prgparadfiom p solgtiqmof thejprodyct of Examplp 13 stegyv) (&m®5

1H, br.
b1 (ov “guertnltd e dihuodbeldyt bldhidfl0 el e Wl inetibd podtflod Bl O,
pr epar ed ﬁsmfpd)dﬁjtagwezmehﬂé\bb:ﬁﬁﬁﬁda&/mﬁﬁ@ﬂdaﬁﬂmmm P&hECB2003/ 003175 - 78-

(11 9 -2 YRR kR N AP 3 B a1 v

[2-(trigethylsilyl)eth oxy] methyl} azeti di ne-1|-sul fonam de
2,3-Difl uoro-4-nethyl benzyl brom de (3.10g) was added to an aliquot of
t he reactExampled6ti on of step v) (18m) containing the subtitle product

par £ ¢ or B PR Dok P sl et

concent r ajipfethimesaHoiwamitize resi due was purified by col um chromat ography
(20% then 40% EtOAc / iso-hexane) to afford the subtitle compound as an
oi | which was used di rectly in the subsequent step. I\/B APCI (+ve) 590

[ MitH + 10 Exa

N- (-2- [ (2-FI uoro nzyl)th| 0] -6-{[ (1R) - 2- hydr oxy- | - met hyl et hyl ]

a no}pyrlm yl)metrp-anesulfonam de H\r OH 0, O F S, NN H 15 The

title pro bg: pare froma solution of the product of step iv)
(4m) and/q c N fl'uor obenzyl brom de (0. 59) at room
t enper at ur e. "After 30m reaction m xture
10

The title compound was prepared from a solution of the product of Example 43 step iv) (4ml)

and quenching with 2,6-difluorobenzyl bromide (0.5g) using the method described for

Example 43 to give the title compound as a white foam. Yield: 10mg.

MS APCI(+ve) 405 [M+H]" , MS APCI(-ve) 403 [M-H]"

15 '

Example 47 , _
N-(2-1(2,3,6-Trifluorobenzyl)thio]-6-{[(1R)-2-hydroxy-1-methylethyl]Jamino}-pyrimidin-

()

4-yDHmethanesulfonamide

20

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,



was partitioned between Et OAc (20ml) and saturated brine (20mL). TheJAN 2007
organrc | ayer was 20 collected and the solvent evaporated to dryness. The
resi due wasV@agd@t4thr ough a pad of silica gel (1:1 Et GAd/GBRSIOHIXane)
to give the internedi ate product as a gum This was dissolved in
~acetonitrile (10mM) and treated with X82hydrochloric acid with stirring

at anbi e ert e $ were renoved in vacuo and
t he resi %%A% @W@s ﬁg&“?éﬂt‘@w@é e phase HPLC to give the
title conpound as a white foam Yield: 5ng. 25 M5 APCl (+ve) 387 [ MtH] +

The intermediates for this conpound were prepared as follows: i)
N-[ 2- ( bedEzpmpé 48 - 6- chl or opyri mi di n-4-y1]-N-{[ 2- (trlrrethyIsHyI)ethoxyIrre

Pt Cazonarobs Lraorer SHifkitn e BT R paS RS iR sormipolsg) 0 ary

DVF ( 6GnpyriatidiCi-yT)dethaiehitpgamides added 60% sodi um hydride (3.99)
portionwi se over smn. After conplete addition the ice bath was renoved

for 15nmin and then returned. A solution of the subtitle product of
Exanple 19 step ii) in DMF (30m ) was added dropw se over 5niin. After
conplete addition iheqce 5 bath was renoved and the whole stirred at
anbi ent terrperat-llu‘r/e\f’or 3h. The ice bath was returned before addding
trimethylsilylet oxyrret hyl chloride (8.6m) to the reaction m xture. The
reaction @i xpu le ﬁ; al |l ofjved t.o reach anbi ent tenperature and further
stirred fgsz &tion m _ iti
H2 - The orgﬂu chh cted, dried (MgS™H) and sol vent renoved in
uo to |l eave the subti = conpound as a pale yellow 10 oil. Yield:
21 29. CI\/SAPCI(+ve) 460 MEH + ii) N. _
(2-(Benzylthio)-6-{[(1R) - pal hydr oxy- | - met hyl et hyi | ani no} pyri nvdi n-4-yl)-N-
{[2- (trinmethylsilyl)ethoxy] nethyl}nmethanesul fonam de 15 To a sol ution
of the product of step i) (21.2g) in NWP (40ml) was added (R)-al ani nol
(10g) ardetitle conpbwmdemtnsepared BOCa fantiothof thtyprodesd of Example 43 stepivhédmt) hen

R S e S R R

was puri fExﬁﬁ‘pr:yﬂéﬁtMgh%&hQﬁdle @dﬁip@ﬁﬁd S04 WRiIRY foh®0 Y40l di §igg. hexane /  EtOAc) to
afford the subtltlecrﬁ) as a colourless oil. Yield: 13.9g. _
MS APCl(+ve) 421 [ +H] MS APCI(-ve) 419 [M-H]

;&m

Example 49
15 N-{6-{[(1R)-2-Hydroxy-1-methylethyllamino}-2-{(2,4,5-trifluorobenzyi)thio]-pyrimidin-

4-ylymethanesulfonamide

s

HN /\/OH

ﬁk/@

20 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-H"



20 MS APCI (+ve) 499 [MrH + iii) 76 JAN 2007
N- (2- (Benzyl sul fonyl)-6-{[ (1R)-2- hydr oxy-1-net hyl et hyl ] am no} pyri m di n- 4-
yl)-N { [ 2votedimetdny/| silyl) et hoay] methyl} et hanesul f GHEAIGBRIBITEI LTS
solution of the product of step ii) (6.8g) in DCM (300m ) was added
n:-chl oroperbenzoic 25 acid (8g) at aghient tenperature with stirring.
After 6h a concentrated solution of sodium thiosul phate (50nml) was added
and the organi ¢ phase coll ected. The organi c phase was then washed with
saturate d bi carbonate solution (x2) followed by brine. The organic
phase wg"i%i—egb(wgsm) and the solvent evaporated to | eave the subtitle
conpound Mg2-300kI0t0-2 GStﬁﬂu(fIQB@iizylﬁtlﬁthS-{ﬂlﬂpl—h?ﬁrdﬁ@léﬁah@l@l@l] andio}-

[ MtH] +, M5 APC ( - ve} 529 [M M+ iv) Sodium

4-{[ (1R -wrﬁywlbw)rnmwl&mw @ni no} - 6- ((met hyl sul fonyl ) {12-

(trimethyl silyl)ethoxylmethyl} amn o)pyrimdine-2-thiolate 2 6 JAN 2007
WO 2004/ 011443 PCT/ GB2003/ 003175 -80- To a solution of the product of
step iii) (3.979) 'En DMSO (30mLl) was added sodi um hydrosul phi de hydrate
(0.84g). Stirrin s.atontinued for a further 2h and additional aliquots
of 0.42g of sodfim hydr osul phi de were added until conpl ete di sappearance
of starting ma al as gssessed by reverse phase HPLC-MS. The subtitle
conmpound Wasoal ﬁoé&spt as|a 5 stock solution for further reaction with

al kyl hal i npl es 43-53 and 137. MsS APCI (-ve) 407
[ M H + Exanmplie 44
N-(2-[(2,5-Di fl uorobe hi 0] -6-{[ (1R) - 2- hydr oxy- | - met hyl et hyl ]

am no}pyrimdin-4- 10 yl)net hanesul fonam de H\® SCH O, 0 elIN F N Nag F
T e title conpound was prepared froma solution of the product of Exanpl e

“step | ' e -dif ﬁgﬁ |
( 0. 59) uspll\j:)r?gt lié ﬁlﬁ*g#?o‘g& e g:rélabcﬂédé‘[]1 g S%Eg}éﬁ%?%&lz?gh# §E‘g| v ﬁ Q{ ? 'ﬂ) gffml)
conpound aad gaewhinigeviftodnhloré-B6-diflvbrabenzyl 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)thic}-pyrimidin-

15*“4=yl} methanesuifonamide

ﬁ*j@

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]



'MB APCI (+ve) 405 [M+H +, MBS APCI (-ve) 403 [M H + Exanple 45 20 26 JAN 2007
N (2- X(2, 4- DMuor obenzyl )t hi 0] - 6-{[ (1R) - 2- hydr oxy-1| - net hyl et hyl ] am no} pyri
m di n-4- yl Yeiewesdl f onani de ~~OH HN 01"0 | N F N N SPCTLBABBMTY 6
JAN 2007 WD 2004/011443 PCT/ GB2003/ 003175 -81- The title conpound was
prepared froma solution of the produciggof Exanple 43 step iv) (4nl) and
quenching with 2, 4-difluorobenzyl brom de (0.5g) using the nethod
described for Exanple 43 to give the title conpound as a white foam-
Yield: 1 PCl (+ve) 405 [M+H +, M5 APCl (-ve) 403 [MH + 5 Exanple
e PP 55

N-(2-1(2, M{D[@Lﬂmmﬂmﬂﬂ&mba}wﬂtﬁlﬂ ﬁ-lﬁ)(lﬂ)-h*h@ﬂﬂmy'lmnﬂiywhﬁlmmhbhm no} py
rimdin-4- )rreth esulfor?mde HN %9 H O, ONF SHI N5 10 The
title co %ﬁ‘i‘ % solution of the product of Exarrple 43
step iw (4n1) and quench| ng with 2,6-difluorobenzyl brom de (0.5g9) _
using the nethod described for Exanple 43 to give the title conmpound as
a white foam Yield: 10ng. M5 APCl (+ve) 405 [M-H +, M5 APCI (-ve) 403

[MH+ 15 Exanp) eA47.0H

SO
0, 0 IL \ i
~Ssy N//I\s
H,
cl” Y
F

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
10 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)thioj-6-{[(1R)-2-hydroxy-1-methylethyljamino}-

15 pyrimidin-4-yl)methanesulfonamide

The title compound was prepared from a solution of the product of Example 43 step iv) (4ml)
20 and quenching with 2-ch10r0;6-ﬂuorobenzyl bromide {0.5g) using the method described for

‘Example 43 to give the tiile compound as a white foam. Yield: 32mg.

MS APCI(+ve) 421 [M+H]"



rr 26 .JAN 200
N- ( 2- [((2,3,6-Trifl uorobenzyl)th| 0] -6-{[(1R) - 2- hydroxy | - met hyl et hyl ] am no
}-pyri m di nwazopkdrretshanesul fonamde \/OH HN Ot:- F / SEWCBRMY3/00878 H
20 F The title conpound was prepared froma solution of the product of
Exanpl e 43 step iv) (4nl) and quenchingwth 2,3,6-trifluorobenzyl

brom de (0.5g) using the nethod described for Exanple 43 to give the
title conpound as a white foam Yield: 14ng. 26 JAN 2007 WD 2004/011443
PCT/rrpG:3202 eggx%ljf%rocegure or tliA‘P In(tﬁ-(\a{s‘les) of%x%&p%%tb 98/5 APCI (-ve) 421 [MH +

N-(2-[(5- Chlipg éd siofoa el (0113 4-doMHo@)of -th aﬁﬁﬂﬂysl duyd pm
no%- El'a(pyrlmdlﬁgrﬁ1arr 4-yl) &ﬁ%ﬂ%l@onmgM%ﬁN %l/lﬂooiﬁﬂ © S p@é )t& N H

ci The t PEpEDlsoADBENdINGS Opmbhait Pyrdm &. @a})u@n%rfl HfN@wt@rlmwr@ﬁne

br o e BB it iR 2t 805 AU RGN o b0 6g e ogas
fb\ IP tC : (e \c/g ;rﬁgia;dhws 3M+W5t&1foeh16?2nﬁc91 0.2hnd): W&n@ded\/ﬁl%ﬂgl'mjntﬂﬁéd fobMt Bl BefoldS

N-{ 6-{[ (1RF-s2 Ww?mmpvwmﬂ ’G?Eiﬁiﬂd]Pé?FF‘H&} The resigug was dissqlyedin ARy B:Oni o
I-pyrim dtzﬂmm, 3:1), filtered through a PORVAIR filter and the product purified by mass directed

reverse phase HPLC to afford the title products of Examples 54 to 99.

10 :
- Example 54
| C N-{2-(Benzylthio)-6-[(({ R)-2-hydroxy-1-methylethyl)amino] pyrimidin-4-yl}-4-

methylbenzenesulfonamide

Yield: 7mg.
C MS: APCI (+ve) 369 [M+H]"

20 Example 55
N-{2-(Benzylthio)-6-[((1R)-2-hydroxy-1-methylethyl)amino] pyrimidin-4-y1}-2,4,6-

trimethylbenzenesulfonamide.



4-yl} nmethanesul fonamide HN'~OH O.O1 \NF N NS NHF F 20 The 2§ tJAke 72007
conpound was prepared froma solution of the product of Exanple 43 step
iv) (4m) sanrshogyenei ng wWith 2,4, 5-trifluorobenzyl bronipde/dfoGapsiusi ng
the net hod described for Exanple 43 to give the title conpound as a
white foam Yield: 7ng. M5 APCI (+ve) 423, MtHl +, M5 APCl (-ve) 421 [MH +
2 6 JAN 7007 WD 2004/ 011443 PCT/ GB2003; 603175 -83- Exanpl e 50

N ( 2- [(3 Chl or o- 2 6-di fluorob enzyl)thin]-6-{

[ (1R) - hécj‘eﬁg/ met hyl et hyl] am no}- pyrimdin-4-yl)nmet hanesul f onam de
5 HN,,,,, WF HC The title conpound was prepared froma

sol ution Qﬂstm]qq.%;ugg [MiaExampl e 43 step iv) (4ml) and quenching with
3-chloro-2,6-difl uorobenzyl brom de (0.5g) using the nethod described 10
for Exarrple 43 to give the title conpound as a white foam Yield: 27ng.
M5 APCl (+ 4%9 MtH + Exanpl e 51 N-{6- {[ (1R) - 2- Hydr oxy- I - met hyl et hyl ]
am no} - f rifluorobenzyl)thio]-pyrimdin-

lr---yl} M—Kwe(l@@ufﬁmﬂﬁm[((ERWh&drdxy—l -methylethyl)amino]pyrimidin-4-yljnaphthalene-

2-sulfonamide.

X

C §LNJ¢J\3,\©

10
Yield: 14mg.
MS: APCI (+ve) 481 [M+H]"

Example 57
15 N-(2-(Benzylthio)-6-{[(1R)-2-hydroxy-1-methylethyl]amino}pyrimidin-4-yl)-1-(R,8)-(1,3-
dioxo-1,3-dihydro-2H-isoindol-2-yl)ethanesulfonamide

OH

)\S/\©

~
/ Z

\\ "/

20 Yield: 4mg. -
MS: APCI (+ve) 528 [M-I-H]

25



OOtl'zNF ___ ~lI HFF HThe title conpound was prepared frolbadAN 207
sol uti,on of the product of Exanple 43 step iv) (4ml) 20 and quenchi ng

with 2,4, 6-§hiuasapenzyl bromde (0.5g) using the net hpdrdasmsnded for
Exanple 43 to give the title conpound as a white foam Yield: 42ng. MS

APCl (+ve) 423 [MrH + 2 6 JAN 2007 WO 2{304/011443 PCT/ GB2003/ 003175 - 84-
Exanple 52 N-(2- [(2-Chloro-3,6-difluorob

enzyl ) t hi Bkapke[581R) - 2- hydr oxy- | - met hyl et hyl ] ami no} -

pyrim di n-4-yl ) met hanesul fonamide 5 "~CH_ HN D'S" ON.F, ./ NSHCOC \
/" F Theftilt “H&%@tﬁsiﬁ(wgsz-b@‘ﬁé?'éw’?thﬂﬁﬁhgl)é’al’tﬂlPﬁfﬁm&’"‘%i'& oduct of

Exanpl e 43 } & i@d quenching with 2-chloro-3, 6-difluorobenzyl
brom de (o’@‘g@l‘}%‘?ﬁ)ﬁ% t ea}nr%et hod described 10 for Exanple 43 to give the

title conpound as a white foam Yield: 40ng. M5 APCl (+ve) 439 [M-11]4 .
Exanmpl e 53 N-(2-[(2-Chl oro-6-fluorobenzyl)thio]-6-{ '

[ (1R) - 2- hydroxy-1-met hyl éthyl ] ami no}- 15
pyri m di n-4-yl) met hanggg fYi de HV -~

0 0

: s,
e 1
SN s
JIORRAA®
: 5 Br .

C“ 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-

butylbenzenesnlfonamide

i OH

8 ()
S. N//'\S/\©

=

15
Yield: 14mg. ,
MS: APCI (+ve) 487 [M+H]

20



O Ol ~INF NN gd The title conpound was prepared froma s&lﬁjﬁm\bm}'
"of t He product of Exanple 43 step iv) (4m) 20 and quepchin

2- chl or o- WO WGYEYRzyl bromi de (0.5g) using the method® QEQE?QGH@HIFM
Exanple 43 to give the title conpound as a white foam Yield: 32ny. M
APCl (+ve) 421 [MrH + 2 6 JAN 2007 WO83004/011443 PCT/ GB2003/ 003175 - 85-
Cener al Erocad%@e for the Synthesis of Exanples 54 to 99. To the required
sul f onyl e (0.15mMVM) was added a solution of the subtitle product

of  Exanplie-(Besiydimid)lo-[((1R) PP Iroky 1 Mxdth@Aeme) o hhi riAifn-4-y1}-2-

4- N, N- di net h(g | am nog rg(gll r%e i jgn ﬂ| nggyrllﬁjl:r%% (0. 2m};}bef ore the
react i onbrpmabgree opapided at roomterrperature for three days. 3M
Hydrochloric acid (0.2nl) was: added and stirring maintained for 18h
before the solvent was renoved under reduced pressure. The residue was
di ssolved in DVSO/ H2O (400l; 3:1), filtered through a PORVAIR filter
and the product purifiedoby mass directed reverse phase HPLC to afford
the title product shibf anples 54 to 99. 10 Exanple 54

N- - {2- (Benzyl t hi 0) ((1R) - 2- hydroxy-| - net hyl et hyl ) am no] pyri m di n-4-yl }
-4- net hyl befxéhedul fonamide HN, SOH 00 N SH NS 15 Yield: 7ng. Ms:

APCI (+v W & | e 55 '
N-{2- (Be hie)-6-[((IR ydroxyI-rrethylethyl)amno]pyrlmdln4y|}

2,4, 6- 5tr| ttel benzenesul f am de.
C 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

\.
. \\ l/ r
Fﬁ

F F

15 Yield: 14mg.
MS: APCI (+ve) 499 [M+H]"

‘Example 62
N-{2-(Benzylthio)-6-[((1R)-2-hydroxy-1 -methylethyl)anuno] pyrxm1dm-4—yl}-3~

20 (trlﬂuoromethyl)benzenesulfonanude



H\WW,OH N 00 HWS 2 6 JAN 2007 WD 2004/011443 PCT/ GB2003/ 0031757 §8@N 7007
Yield; 1 Ing, M5 APCI (+ve) 473[ MtH + 5 Exanple 56

N-{ 2- (Benz;“,élabog)0 81 ((1R) - 2- hydr oxy-| - met hyl et hyI ) am nodqydciivoshionr4- yl }n
apht hal ene- onam de. HN,OH " 00 N Nz~ NNS 10 Yield: 1l4ny.

M5: APCI (+ve) 481 [ MtH + Exarrpl e 57 lg.

N- (2- (Benzyl t hi 0) - 6- {[(1R) 2- hydr oxy- I-rrethyl et hyl ] am no} pyri m di n-4-yl) -
1- (R S)- (1, 3- dioxo-1, 3-di hydro-2H i soi ndol - 2-yl ) et hanesul f onani de HN -

0 O-N N /SSHN' S 20 ¥eld: 4ng. Ms: APCl (+ve) 528 [MtH + 25 2 6
JAN 7007 WD 2004/ 0hl443”PCT/ GB2003/ 003175

0.0 N
W I
. H .
a
FOF

Yield: 9mg.
MS: APCI (+ve) 499 [M-+H]"

C ’ Example 63 _
N-{2-(Benzylthio)-6-[((1R)-2-hydroxy-1-methylethyl)amino]pyrimidin-4-yi}-2,5-

dimethoxybenzenesulfonamide

HN/’\\/OH

T
A

T

,}O
Q

P

10

C‘ Yield: 13mg.
~ MS: APCI (+ve) 491 [M+H]'

15 Example 64
N-{2-(Benzylthio)- 6-[((1R)—2-hydroxy—l-methylethyl)anuno]pyr1m1d1n—4—yl}-2 1,3-

benzoxadlazole-4-sulfonamlde



-87- Exanpl e 58 | | o | |
N-(2-(Benzyl thio)-6-[((1R)-2-hydroxy-I -nethyl et hyl )am noj pyri m di nzl‘f JI\N ey

4- br onoberzenpeehilgnam de HN-~-OH N Ov0 t -~ NS S Herea3tosebshhs
Yield: 7ng. Ms. APClI (+ve) 509/511 [ MrH + 10 Exanpl e 59

N-{2-(Benzylthio)-6- [((1R) -2-hydroxy- %, _ret hyl et hyl ) am no}
pyrimdin-4-yl}-4-tert- butyl benzenesul tfonamde HNC % OH OOl N *C, S,
NH NS 15 Yield: 1l4ny. ;MS: APCl (+ve) 487 [MrH + 20 2 6 JAN 2007 WD
2004/ 011443 PCT/ GB2003/Q03@4M5 - 88- Exanple 60

N-{2-(Benzyl t hi o) - 6-T (1 ) 2- hydr oxy-1 - et hyl et hyl ) am noj pyri m di n-4-y1}-

2- bromb@q%\pnes | f

? \\ l’l

Yield: 4mg.
MS: APCI (+ve) 473 [M+H]"

Example 65 o
C N-{2-(Benzylthie)-6-[((1R)-2-hydroxy-1-methylethyl)amino]pyrimidin-4-yI}-5-isoxazol-3-
i ylthibphene-z-sulfonamide

A__OH
N/\/

N N N’ks/\©
~ N\ H
10 |

Yield: 8mg.
MS: APCI (+ve) 504 [M+H]"

Example 66
N-{2-(Benzylthio)- 6-[((1R)- —hydroxy-l-methylethyl)annno]pyr1m1dm~4-yl}-2 6~

dichlerobenzenesulfonamide

I
z
2,
Q
r

1 O

A\ fi



HNOH NOON H\ S NHS 5/ Br Ms: APCl (+ve) 509/511 [MtH + I
AT 33 00
N-{ 2- (Eenzy - 604 ((1R) - 2- hydr oxy- 1- met hyl et hyl ) am no yI}
4- (tritl uo‘h]g)%g(%))}%‘ enzenesul fonamde HN~-CH ~.,~ | N P@Mbh@ﬂo‘j‘/bd"ﬁlﬁ

p 15 Yield:l4mg. Ms: APClI (+ve) 499 | £J—I] Exarrpl e 62

N-{2-(Benzyl thio)-6-[((1R)-2-hydroxy-|I r}ethylethyl)amnojpyrimdin-4-y|}-
3- 20 (tryfdaqosy gEt hyl ) benzenesul f onanm de 26JAN7007 WO 2004/011413

PCT/ GB2003/ 00317 89- Hr OHN_ OIOHNSI \ / / FFF Yield: 9ng.
MS: APClI WISy &PCAgeve) AAWAOL/503 [M+H]

Example 67 .
5 N-{2-(Benzylthio)-6-[((1LR)-2-hydroxy-1-methylethyl)amino]pyrimidin-4-y1}-2,6-

difluorobenzenesulfonamide

HN/\/OH

@ fi

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 dimethylpropyDbenzenesulfonamide

O

- e (1
: . S. N/ S/\©

I=

Yield: 13mg.
20 MS: APCI (+ve) 501 [M+H]"

Example 69 .
N-{2-(Benzylthio)-6-[((1R)-2-hydroxy-1-methylethyl)amino] pyrimidin-4-yi}-2-chloro-4-

fluorobenzenesulfonamide



5 C Exanple 63

N-{ 2- (Benzyl t hi 0) - 6- [ (( 1) ?) - 2- hydr oxy- | - met hyl et hyl ) ani no} pyr i ni di b6 442907
-2,5-"di net hox{}/benzenesul fonam de HNW-\OH O OGSO N H NS--N 10 Yield: 13ng.
MB: APCl ( WRPI405443H) + 15 Exanple 64 PCT/GB2003/003175
N-{2-(Benzyl thio)-6-[((1R)-2-hydroxy-I|-nethylethyl)am no]pyrimdin-4-yl}-
2,1, 3- benzoxadi azol e- 4-sul fonani de 2 §2JAN 7007 WD 2004/ 011443 .

PCT/ GB2003/ 003175 -90- HN~~OH ON O ON NJ"S H Yield: 4ng. Ms: APC
(+ve) 473 [MtH + 5 Exanple 65 C

N-{2-(Benzylthio)-6-[((GEl R) -2-hydroxy-I|-nethyl ethyl)am no]pyrimdin-4-yl}-
5-isoxazol -3 ylthi OFPNQE-@/-@HSW fonamide H\,~OH NO4AO S NS 10

00 [}
N
H
E cl -
Yield: 9mg.

5 MS: APCI (+ve) 483/485 [M+H]"

C Example 70 7
N-{2-(Benzylthio)-6-[((1R)-2-hydroxy-1-methylethyl)amino] pyrimidin-4-yl}-3-chloro-4-

fluorobenzenesulfonamide

10
HNNOH
00 [ "N
N7 I
S-\N N/)\S/\©
H
F~ = -
Cl
C Yield: 15mg.
— MS: APCI (+ve) 483/485 [M+H]"
15 |
Example 71

N-{2-(Benzylthio)-6-[((1R)-2-hydroxy-1-methylethyl)aminofpyrimidin-4-yl}-2,5-

dichlorobenzenesulfonamide



Yield: 8nmy. MS: APCl (+ve) 504 [M+rH + 15 Exanple 66 2 6 JAN 2007
‘N-{ 2-(Benzyl t hi 0) - 6- [((1R) 2- hydr oxy- I-rrethylethyl)amn yI}

2, 6- dichlg\‘ QHIHIEALS Ul f onami de HN-~ : ~OH 1 0 0 | %@Yé}%}lﬂ%ﬂhﬂi

JAN 2007 WD 2004/011443 PCT/ GB2003/ 003175 -91- Yiel d. 10ng. Ms: APC

(+ve) 499/501/503 [M+H + Exanple 67 593 .

N-{2- (Benzyl thio)-6-[((I.R) -2-bydroxy-I-nethyletbyl)am no]pyrimdin-4-yl}-.
2, 6- difluorobenzenesul fion de HNN FOONS FF 61 H 10 Yield: 7ny.

MS: APCI (+ve) 467 [ MN]+ Exanpl e 68
N-{ 2- (Benzyl thio)-6-[ lR) 2- hydr oxy-1 - met hyl et hyl ) am no] pyri m di n-4-yl }-
4-(1,1- 15 di meOh,@I p op/L) benzenesul f onam de

ROGARAS

Yield: 11mg.
MS: APCI (+ve) 499/501/503 [M+H]"

Example 72 _
C N-{2-(Beuzylthio)—6-.[((1R)—Z-hydroxy—1~methylethyl)amino]pyrimidin—4-yl,}-4—

propylbenzenesulfonamide

HN/:\\/OH

% ﬁ“
\%/J
JSeasage

Yield 14mg,
MS: APCI (+ve) 473 [M+H]"

10

15 Example 73 N
N-{2-(Benzylthic)-6-[((1R)-2-hydroxy-1-methylethyl)amino]pyrimidin-4-y1}~3-

bromobenzenesulfonamide

i _-OH

~N

Q*sfpf//l\
Br ~
Rriaaae

20

=



HW" SOH OO\ HN3\ m Yield 13ng. 20 M5: APCl (+ve) 501 [M-H 26 JAN 7007
Exanmpl e 69 PCT/GB2003/003175

N-{ 2- (‘Benzym(?"llzogflogﬂ[s((lR) - 2- hydr oxy- | - met hyl et hyl ) am nol pyr(fm ffn- 4-yl }-
2-ehl oro-4- fl uorobenzenesul fonam de 2 9 JAN 7007 WD 2004/011443

PCT/ G112003/ 003175 -92- HN*, OH N H NS a0 Yiel d: 9ny. 5 M. APClI (+ve)
483/ 485 [ Nifikld+1 70X arrpl e 70

N-{2-(Benzyl thi 1R) droxy-|-nethyl et hyl ) am no] pyri m di n-4-yl}-
3-chl or o- A‘Hﬁ@ﬁ @édM(ﬁ\aam de 10 HNN ° NS HCO Yield: 15ny.
M5: APClI (+ve) 483/ 485 [ MtH] + 15 Exanple 71

Example 74 _
5 N-{2-(Benzylthio)-6-[((1.R)-2-hydroxy-1-methylethyl)amino]pyrimidin-4-yl}-3-chloro-2-

- methylbenzenesulfonamide

10 Yield: 13mg. | |
MS: APCI (+ve) 479/481 [M+H]"

Example 75
N-{2-(Benzylthio)-6-[((1R)-2-hydroxy-1-methylethyl)amino] pyrimidin-4-y1}-2,5-
15 dichlorothiophene-3-sulfonamide

Yield: 6mg. |
20 MS: APCI (+ve) 505/507/509 [M-+H]"

Example 76
N-{2-(Benzylthio)-6-[((1.R)-2-hydroxy-1-methylethyl)amino]pyrimidin-4-yt}-3,4-

dimethoxybenzenesulfonamide



| N-{2-(Benzylthio)-6-[ ((IR)-2-hydroxy-1-nethylethyl)am nojpyrim di n3 8- N 1607
2, 5- di.chl orobenzen esul fonam de 26 JAN 2007 WD 2004/ 011443

PCT/ GB2003/ HWW,OHN C HN S C Yield: Xigg ' |
(+ve) 499/ ggQ?®g/§ l[%/ﬁhrl—l]+ 5 Exanple 72 I ' BAEEI00H08

N-{2- (Benzyl t hi 0) - 6-[ ((1R) - 2- hydr oxy- | get hyl et hyl ) am no[ pyri m di n-4-yl }-
4- ¢ propyl benzenesul fonam de HN ~i O—| OON\N S HNS 10 Yield 14ng.
M5: APCI (+ve) 473 [MrH + 15 Exanple 73
N-{2-(Benzylthio)-6-[((IR)-2-hydroxy-I|-nethylethyl)am no}pyrimdin-4-yl}-
3- bronmpbenzenesul f onanmde HN ~OH ~NBr sJ~ NS 14

Hn O

BT

Yield: 11mg,
5 MS: APCI (+ve) 491 [M-+HT

Example 77
N-{2-(Benzylthio}-6-[((1.R)-2-kydroxy-1-methylethyl)amino]pyrimidin-4-y1}-2,3-
dichlorobenzenesulfonamide

C Yield: 11mg.
MS: APCI (+ve) 499/501/503 [M+H]"
15
Example 78 ,
| N-{Z-(Benzylthio)—ﬁ-[((1R)-2-hydroxy—1-méthylethyl)amino]pyrimidin—4-yl}-5-_

chlorothiophene;Z—sulfonamide



20 26 JAN 2007 WD 2004/ 011443 PCT/ GB2003/ 003175 -94- Yield: 17ng? 6MaN 2007
‘APCI (+ve) 509/511 [ MtH + Exanple 74 5

N-{ 2- ( Benz W biteprie43 ( (| R) - 2- hydr oxy- | - net hyl et hyl ) am ndGHEBADAALIE- y| } -
3-chl oro-2- nethyl benzenesul fonam de HN*, , OH O-~-OCl HN S 10 Yield:
13ng. MS: APCl (+ve) 479/481 [MtH + E®gnple 75

N-{2- (Benzyl thio)-6-[((1R)-2-hydroxy-I-nethylethyl)am no] pyrimdin-4-yl}-
2,5- 15 dichl orot hi ophene-3-sul fonamide HN~~CH CI NC S, SSHI NS C
Yield: 6ng. 20 ME: PHve) 505/ 507/ 509 [ M+H] + Exanple 76

N-{2- (Benny[t hin) ((lR) 2- hydr oxy-1 - met hyl et hyl ) am no] pyri m di n- 4- yl}
3, 4- dinet ho fkﬁ;ul fonam de 2 6 JAN 2007 WO 2004/011443

PCT/ GBZOOS/ 0 92]—\ HN~~CH

CI

Yield: 8mg.

MS: APCI (+ve) 471/473 [M+H]"

5
Exémgle 79 : .
C - N-{2-(Benzylthio)-6- [((IR)-Z-hydroxy-l-methylethyl)ammo}pyrlmldm-4-yl} 2-chloro-6-
- methylbenzenesulfonamide
N/\\/OH
10

Yield: 7mg.
MS: APCI (+ve) 479/481 [M+H]

15 Example 80
N-{2-(Benzylthie)-6-[((1 R)-2-hydroxy-1-methylethyl)amino]pyrimidin-4-yI}-3,4-

dichlorobenzenesulfonamide

i .OH
HN/\/

~N

N/;J\S
C

NI l

Gl

T



~N D'l OQS.HN3/ Yield 1lmg. 5 Ms. APCl (+ve) 491 [M+H + C ERIANI
77 ‘ ,

N- { 2- ( Benz yiwblioeo1 665 ( ( 1R) - 2- hydr oxy- | - met hyl et hyl ) am noppyispiediesi%- vl } -
2, 3- dichl orobenzenesul fonam de 10 HN*~CH ~N1 O 10C Ng / H/

Yield: 1lng. Ms: APClI (+ve) 499/501/ 5034 MrH " 15 Exanple 78

N-{2- (Benzyl thio)-6-[((1R)-2-hydroxy-I|-nethylethyl)am no] pyrimdin-4-yl}-
5- chl or ot hi ophene- 2-sul fonam de 2 6 JAN 2007 WD 2004/011443

PCT/ GBZOO%F%SI%?S -96- H-OH e-:N S ~ S\HN-S O Yield: 8mg. Ms: APCl
(+ve) 471 Marfp+ 5 |

MS: APCI (+ve) 499/501/503 [M-+H]*

5 Example 81 _
N-{2-(Benzylthio)-6-[((1R)-2-hydroxy-1-methylethyl)amino]pyrimidin-4-yl}-3,5-

dichlorobenzenesulfonamide

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-

S5-methylbenzenesulfonamide

C .

A _-OH
HN/\/O
0 0 ~N
WA l
S
pedaage
H
Cl ‘

cl

20 Yield: 12mg.
MS: APCI (+ve) 513/515/517 [M+H]"



Bxanple 79 C 2 z{i an}zaw
N-{2- :Benzylthio)-6-[((IR)-2- hydroxy 1- et hyl et hyl ) am no] pyri m di n-

2- chl or o- 6- @ydlgﬁglzenesul fonamde HNNOH N H NS ecl p&&8208500308

g, VB AP ?+ve 279/ 481 [ MkH + 15 Exanpl e 80

N-{2-(Benzyl thio)-6-[((1R)-2-hydroxy-|I (‘%Ft hyl et hyl ) am no} pyri m di n-4-vyi }-

3, 4- dichl orobenzenesul f onam de HNC % NC "HN S C 2 6 JAN 2007

WO 2004/ O0k%44:31eR43T/ GBZOOS/ 003175 -97- Yield: 13ng. Ms: APC (+ve)

499/ 501/ 503 ] %FFII

N2 ( Bondbiz enssithio C A hydosysl- meihaletigieniyelparimidnc i di n-4-y1 ) -

3, 5- dmhhﬁfu%?c%%%h%ﬁﬁ’lﬂn%%ﬂlde HN % CH 0Q0 Nj c G "HN\S Ca 10
Yi el d: 14ny

i~ OH
o f N
Ny
F S~ NJ\S/@
} | H
5 F
( Yield: 15mg.

MS: APCI (+ve) 467 [M+H]"

10 Example 84 |
N-{2-(Benzylthio)-6-[((1R)-2-hydroxy-1-methylethyl)amino] pyrimidin-4-y1}-2-

methylbenzenesulfonamide

N/\V,OH

: 4 f
. “Sf'\
15
Yield: 14mg. _
MS: APCI (+ve) 445 [M+H]"

Example 85 _
20 N-{2-(Benzylthio)-6-[((1R)-2-hydroxy-1-methylethyl)amino]pyrimidin-4-yi}-3-

methoxybenzenesu]funhmide ‘



MS: APCl (+ve) 499/501/503 [ M+H + Exanple 82 15 2 6 JAN 2007
‘N-{2-{Benzyl thio)-6-[((1R)-2-hydrbxy-1-nethyiethyl)am nol pyrimdin-4-yl}-

, 4- di chl ok 2004/08A443y| beazenesul f onam de HNY, , OH N SH RCNGH2P03[00F1TT] ~
20 Yield: 12nmg. Ms: APCI (+ve) 513/515/517 [MrH + 2 6 JAN 2007 WD
2004/ 011443 PCT/ GB2003/ 003175 -98- Exapgpl e 83
N-{2- (Benzyl thio)-6-[((1R)-2-hydroxy-I-nethylethyl)am no] pyrimdin-4-yl}-
3,4- difluorobenzenesul fgnamde H\Nk, ,OH N O,O | S\SHN'S' 5 F
Yi el d: 15ng. M. APCl (#ve)-487 [ MrH + 10 Exanpl e 84
N-{2- (Benzyl t hi 0) - 6-[ ((j1R) - 2- hydr oxy- | - met hyl et hyl ) am no]
pyrimdin-4-yl}-g- Orriihl%Nbenzenesul fonam de HN*\~CH O O N S\ N-S zl~ 15

\\ 7

SO0

Yield: 16mg.
MS: APCI (+ve) 461 [M+H]"

5
Example 86
C : N-{2-(Benzylthio)-6-[((1R)-2-hydroxy-1-methylethyl)amino] pyrimidin-ci-yl}-Z,S—
" diflnorobenzenesulfonamide
HN /\/OH
qgf? Iy g
10 F
Yield: 12mg.

MS: APCI (+ve) 467 [M-+H]"

15 Example 87
N-{2-(Benzylthio)-6-[((1LR)-2-hydroxy-1-methylethyl)amino]pyrimidin-4-yl}-4-chloro-2,5-

dimethoxybenzenesulfonamide

20



Yield: 14mg. MB: APCl (+ve) 445 [ M+H3+ Exanple 85 20 26 JAN 7007
N-{2-{Benzyl thio)-6-[((1R)-2-hydroxy-I|-nethylethyl)am no]pyrimdin-4-yl}-
3- net hoxybgyuzawgeuidfsonam de 2 6 JAN 2007 T WO 2004/ 01124¢3/GB2003/003175

PCT/ GB2003/ 003175 -99- HN 3~OH Ov0O -- NiOS\HN S 1 / Yield: 16ng. Ms
APCl (+ve) 461 [MrH + 5 Exanple 86  _jpp-
N-{2-(Benzylthio)-6-[((IR)-2-hydroxy-I-nethylethyl)am no}pyr| m di n-4-yl }-
2,5- difl dGeldb®mgenesul fonamide HN -SOH N O- Ol FSHN “g 10 Yield:

&E?gl( g&ﬁﬁ?%%ﬁ??’% ‘aéif?ﬂ ﬁy|8¢73t hyl )%rg' &m pyrimdin-4-yl}-

4-chl oro-2,5- dinet hoxybenzenesul fonam de HN , SCH
Example 88
5 N-{2-(Benzylthio)-6-[((1LR)-2-hydroxy-1-methylethyl)amino}pyrimidin-4-yl}thiophene-3-

sulfonamide

HN/"\\/OH

C s(j 0

10 Yield: 18mg. ‘
MS: APCI (+ve) 437 [M+H]"

Example 89
4—_Acetyl—N—{2—(henzylthio)—ﬁ—[((1R)-2~hydroxy-1 -methylethyl)amino] pyrimidin-4-

15 yl}benzenesulfonamide

Yieid: 6mg.
20 MS: APCI (+-ve) 473 [M+H]"

Exam le 90
N-{2-(Benzylthio)-6-[((1R)-2-hydroxy-1-methylethyl)amino] pyrimidin-4-yl}-2-chloro-4,5-
difluorobenzenesulfonamide

1



OS\HNS C 20 26 JAN 7007 WD 2004/ 011443 PCT/ GB2003/ 003175 - 1095 JAN 2007
Yield: 9ng. Ms: APClI (+ve) 525/527 [M+rH + Exanple 88 5
N-{ 2- ( Benzpia dod)1363[ ( ( LR) - 2- hydr oxy- 1- et hyl et hyl ) ami n8CHEBRBAINRTU- y| } t
hi ophene-3- sulfonamde HN.~~-OH OO ~NS-SHN S C 10 Yield: 18ng.
- MS: APCl (+ve) 437 [ M+H + Exanpl e 89-101-
4- Acetyl - N-{2-(benzyl thio)-6-[((1R) -2-hydroxy-I-nethyl ethyl)am no] pyrimd
in-4- 15 yl }benzenesul fonamde HNi, ,,OH N O O SHN-S OYield: 6ng. 20
M5: APCI (+ve) 473 [M+tH + Exanple 90
N-{2-(Benzyl t hio)-6-] (L@% hydr oxy-1 - met hyl et hyl ) am no]
pyrim di n-4-yl}-2- chiiidr o- - di fluorobenzenesul fonam de 2 .6 JAN 2007

\\ f/

IZE A

Yield: Smg.
5 MS: APCI (+ve) 501/503 [M-+H]"

C : Example 91
N-{2-(Benzylthio)-6-[((1 R)-2-hydroxy-1-methylethyl)aminoc] pyrimidin-4-yl}-5-chloro-2 4~

difluorobenzenesulfonamide

10
HN/\(OH
o £
N
prianae
H
> F
Yield: 4mg.
( MS: APCI(+ve) 501/503 [M+H]"
15 )
Example 92

N-{2-(Benzylthio)-6-[((1LR)-2-hydroxy-1-methylethyl)amino]pyrimidin-4-yl}-4-chloro-2,5-

" difluorobenzenesnlfonamide



Y WO 2004/ 011443 PCT/ GB2003/ 003175 -101- HNA~CH 0 /, ~N F | SENI LGN 3807
‘Cl  ¥Yield: 5ng. 5 Ms: APCI (+ve) 501/503 [ MtH + Exanpl e <

N- { 2- ( BenzyWORIYIMIBF (( 1R) - 2- hydr oxy- | - et hyl et hyl ) am no‘]‘i@’?ﬁ%"%ﬁ?"ﬁﬂa- yl}-
5-chloro-2, 4- difluorobenzenesul fonam de 10 HN~.~OH , N O-~-0 C | S\H
Ni\g F F Yield: 4ng. C MS: APCl (+vel0%01/503 [ M+H + 15 Exanple 92
N-{2-(Benzyl thio)-6-[((1R)-2-hydroxy-I|-nethylethyl)am no]pyrimdin-4-yl}-
4-chl oro-2,5- difluorobénze Ig\[sul fonam de 26JAN2007 r WD 2004/011443

PCT/ GB2003/ 003175 }W’\Hl\fg '"HN O, ,,0

[ )

W .

F S\N N//I\S/\©
‘ﬂ ! H .

Yield: 9mg.
MS: APCI (+ve) 501/503 [M+H]*

Example 93
C " . N-{2-(Benzylthio)-6-[((1.R)-2-hydroxy-1-methylethyl)amino]pyrimidin-4-yl}biphenyl-4-

sulfonamide

10

Yield: 14mg.
C MS: APCI (+ve) 507 [M+H]*

15 Example 94
N-{2-(Benzylthio)-6-[((1R)-2-hydroxy-1-methylethyl)amino] pyrimidin-4-yl}-2-methoxy-4-

methylbenzenesulfonamide



'cC NSI % Yield: 9ny. MS: APCI (+ve) 501/503 [MH+ 5 Exanple od 0 JANNU

U N-{ 2 (Benz 1R) - 2- hydr oxy- | - met hyl et hyl ) ani noj b i -yl}b
|p£1en§/I X&ﬁ?‘fﬂ&z?éﬁli%(e( HN) ~~C]—Iy O OyN S, NHyN S ylz) Yi eI {;hﬁhgb(ﬁ?ﬁ y_}

. APCI (+ve) 507 [ MtH + 15 Exanple 94
N-{2-(Benzyl thio)-6-[((1R)-2-hydroxy-|I -%et hyl et hyl ) am no] pyri m di n- 4-yl }
2- met hoxy-4- met hyl benzgnesul f onam de 26 JAN 2007 WD 2004/ 011443
PCT/ GBZOOS/ 003175 103 HNoH 00 1 N SgHNS Yield: 10ng. Ms: APC
(+ve) 475 [M+tH 4 5 e 95
N-{2- (Benzyl t hi 0) - 6- R) - 2- hydr oxyl - net hyl et hyl ) am no] pyri m di n-4-y1}-3
-chl oro-4- met H lcbe ze sulfonamde HN, z.~-OH G , O

Yield: 10mg.
MS: AP (+ve) 475 [M+H]"

- Example 95
( "~ N-{2-(Benzylthio)-6-[((1LR)-2-hydroxy-1-methylethyl)amino|pyrimidin-4-yl}-3-chloro-4-

methylb enzenesulfonamide

10

Yield: 14mg,
MS: APCI (+ve) 479/481 [M-+H]"

15 Example 96 | |
N- {2—(B'enzylthio)-6-[((1R)-2-hydroxy—1 -methylethyl)amino]pyrimidin-4-yl}-4-bromo-2-

methylbenzenesulfonamide



e |mbSNH N ' S 10 Yield: l4nmy. MB: APCl (+ve) 479/481 [MrH + 13 6 JANTOD
" Exanpl e 96

" N-{ 2- ( BenzyWOROBYUSUE (( 1R) - 2- hydr oxy- |- met hyl et hyl ) ani noPeY/FBROGPHIE. yi }-
4- br ono- 2- net hyl benzenesul fonamde H\WW.OH 00 1 Nv., HNS/ Sr 2 6
JAN 2007 WO 2004/ 011443 PCT/ GB20031003045 - 104- Yi el d: 5mg. Ms: APCI
(+ve) 523/525 [ MtH + 5 Exanple 97

N-{2- (Benzyl thio)-6-[((1R)-2-hydroxy-I-methylethyl)

am no] per{adilsfhgdf yl }-4- phenoxybenzenesul fonam de HN : SOH --N zSNls H

10 Yi el d: m M ARG (4ve) 523 [MH +  Exanpl e 98 15
N-{ 2- (BenMﬁF CaY+e) pey/t Jdr oxy- | - met hyl et hyI ) ami no] pyri mi di n-4-yl }-

. 4-chl oro- 2, 5- di net hyl benzenesul fonam de HNC \, 00)

5 Example 97 '
N-{2-(Benzylthio)- 6—[((1.R)-2-hydr0xy—1-methylethyl)ammo]pyr1m1dm—4—yl} -4-

phenoxybenzenesulfonamide

HN)\,OH -
C

@Q aael

Yield: 7 mg.
MS: APCI (+ve) 523 [M-+H]"

Examgle 98
15 N—{2—(Benzylth10)-6—[((1R)-2-hydroxy-l-methylethyl)ammo]pymmdm—4—yl}—4—chloro-2 5-

dimethylbenzenesulfonamide

C -

OH
0 0 N
Y l
S.

20 Yield: 14mg.
MS: APCI (+ve) 493/495 [M+H]"



SN HN3 oj~-- 020 Yield 14nmg. M5 APCl (+ve) 493/495 [MH + 26 &AM 2007
2007" WD 2Q04/011443 PCT/ GB2003/ 003175 - 105- Exanple 99

N-{ 2- (BenzyY@RPBPIHAT ((1R) - 2- hydr oxy- | - met hyl et hyl ) ani nd] Gy PP UI%RLA- y1 ) -
2,3,4- trifluorobenzenesul fonam de HN~~%—< -NOHO SNS FFS5F
Yield:5mg. WMs: APCI (+ve) 485 [MH—I]+'1 "General Procedure for the

Synt hesi sEgfmpeaopl es 100 to 105. To the required sul fonyl chloride
(0.15mV) was added a solution of the subtitle product of Exanple 3 step

i) (0. 05NNp-(Bangyjthicdionk(1ED24ryitly oxgiit-maethyInthor) meivtoypyerimnisdm syl H2 S ed-
(0.05mMV) i di ne . 2ml) before the reaction m xture was stirred at
room tenpﬂg{rha u‘?%eq?%l}es‘(lﬁ?ﬂaé%&%ays. 3M Hydrochloric acid (0.2m) was added

and stirring maintained for 18h before 15 the sol vent was renoved under
reduced pressure. The residue was dissolved in DVSO / H20 (4001; 3:1)
and filtered through a PORVAIR filter before the product was purified by
mass directed reverﬁ,@/‘pha@@ HPLC to afford the title products of

-Exanpl es 100 to 105 ap solution sanples. 20 Exanple 100
N (2-(Benzylt hicp)o.G/E’gp( 1R) - 2- hydr oxy- | - met hyl et hyl | am no} pyri m di n- 4-y4-

S\N N/)\S/\©
H
F F
5 F

C' Yield:5mg.
MS: APCI (+ve) 485 [M+H]"

1O General Procedure for the Synthesis of Examples 100 1o 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 fof
three days. 3M Hydrochloric acid (0.2ml) was added and stimring maintained for 18h before

15 the solvent was removed under reduced pressure, The residue was dissolved in DMSO / H;0 |
(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

C - samples, -

20 Example 100 ‘
N-(2-(Benzylthic)-6-{[(1R)-2-hydroxy-1-methylethyl]amino}pyrimidin-4-yf)-4-

methoxybenzenesulfonamide



et hoxybenzenesul f onami de 2 6 JAN 2007 WD 2004/ 011443 PCT/ GB20032d04N 7507
'-106Y HN,~OH L~: N OOS\HNT, S MO M: APC (+ve) 461 éql\/& + 5
Exanpl e 10 WOREZO(B3enzyl t hi 0)-6-{ [(1R)- 2- hydroxy-| - metB&ff zﬁwﬂpﬂa?n no}
pyrimdin-4-yl)-2,4- dichlorobenzenesul fonamde H\~,OH CI 0 O Ni O |
\ SHNS 10 Ms: APCI (+ve) 499 [ M+tH}#6-Exanple 102 C
N-(2-(Benzylthio)-6-{[(1R)-2-hydroxy=l-nethyl ethyl]am no}pyrimdin-4-yl)t
hi ophene-2- 15 sul fonani de H\'\~-OH 0 oa S S\H NS Ms: APClI (+ve) 437
[MtH + 20 2 6 JAN 20@&%%04/011443 PCT/ G112003/ 003175 -107-

' 0

Jo |
WAy
S\H N//ks/\©

MS: APCI (+ve) 461 [M+H]*

' MeO

5 Example 101
N-(2-(Benzylthio)-6-{[(1R)-2-hydroxy-1-methylethyljamino} pyrimidin-4-yl)-2,4-

C dichlorobenzenesulfonamide

i _OH

.CI O\\ ”O l = N
@/S‘N N/)\S/\©
H .
| cl
10
MS: APCI (+ve) 499 [M+H]"
Example 102

C : N-(2-(Benzylthio)-6-{[(1R)-2-hydroxy-1-methylethyljamino}pyrimidin-4-yl)thiophene-2-

15 sulfonamide

L OH

o8 [
AR |
g M

MS: APCI (+ve) 437 [M+H]"
20



Exanpl e 103 N-(2- (Benzyl thi 0)-6-{ [(1R)-2-hydroxy-|-methyl ethyl] ot Aoy 2007
fpyrimdi n-4-({l )-2,5- dinethyl benzenesul fonamde HNi .OH N OO ~S | \ \NN
5 M5 APCl WQeeHomses [ MkH| + Exanpl e 104 10 PCT/GB2003/003175

N- (2- (Benzyl t hi 0)-6-{[ (1R) - 2- hydr oxy- | - met hyl et hyl ]

ami no} pyrimdin-4-yl)-1,2- dinethyl -1 HWhi dazol e- 4-sul fonanide HN~, OH N
O O C NYNg Mgd5 M8 APCI (+ve) 449 [MrH + Exanple 105

N (2- (Be =6-{ [(1R)-2-hydroxy-I|-nethylethyl]

am no} pyrNaR-dBenz$ltlio)-6e{]@RY-2-hy druky-Dadethyleth¥aint} gyakinAi6-4-y1)AB)5-
2004/ 0114&1,3 PC'HLGBZOOB{ 003175 -108- HN- OHOON ao HN S Ms: APCI
(+ve) 4119imepinyihenzenesu fonamide

HN/:\\/OH

00 ~N
Wl
\@C\E N/)\S/\©

e MS: APCI (+ve) 459 [M+H]"

Example 104 _
10 N-(2-(Benzylthio)-6-{[(1R)-2-hydroxy-1-methylethyl]amino}pyrimidin-4-y})-1,2-
dimethyl-1H-imidazole-4-sulfonamide

0 0 N

N ‘EQN/Q\S

~ 7 N /\©
N ,

)
15 MS: APCI (+ve) 449 [M+H]"

Example 105
N-(2-(Benzylthio)-6-{ [(1R)-2¥hydr0xy-1—methylethyl] amino}pyrimidin-4-yl)butane-1-
sulfonamide

20



4

Yield: 11.8g.

5 Exanpl e 106 N-(2-[(2,3-Difluorob enzyl)thi o] -6-{ 26 JAN 2007
[(1 Fé 2- hy droxoy | -met hyl ethyl] am no ]pyri m din-4-

yl)m)rphol W24 Bonani de HN': OH ~NF O O N~ N NJPCEHGB20G3/0p3ITH

2, 3-Di fl uorobenzyl brom.de (0.95g) was added to an aliquot of the
reaction solution of step iv) (2ml) €eld8taining the subtitle product of
step iv) and the reaction stirred for 2h. The reaction-was partitioned
bet ween Et OAc (20nl) and brjne (20ml). The aqueous was extracted C with
Et OAc (2 x 20m ) andpnHe™et %'gnl cs concentrated in vacuo. The residue was
purified by 15 colu chr omat ography (30% t hen 40% Et OAc / i so-hexane)
to afford the smhit e\/g[v‘oduct as an oil that was diluted in

acetonitri\le/k@ﬂ{) d. hydrachloric acid (5nml) and was stirred
overni ght -before fenolal ¥f t olatiles in vacuo. The crude nateri al

was purified by reverse phase HPLC (gradient 95%to 20% 0. 02M amoni um
hydr oxi de / acetonitrile) to yield the title conpound as a white solid.
Yield: 0.17g. 20 M5 APCI (+ve) 476 [MrH + "H NVR S(DMSO) 10.57 (1H, bs),
7.40 (1H, bt 7.15 (1H, m, 5.90 (11-L s), 4,71 (1H, bs),
4. 39 (2HM§12PQ¥ 'b‘ze%('& Mg8I" 360 (4H t). 3.40 (IH m, 3.30 (1H m,
3.18 (41-1, bs), 1.06 (3H, d). 2 6 JAN. 7007 WD 2004/011443

PCT/ GB2003/ 003175 -109- The i-nternediates for this conpound were prepar ed
as f ol I50éxample 106

met hy1 PR AR oAk S Lt enet ot Tmb ralmbin e an
oi'l by tkBnivepindined suifonanlide 32 step i) (8.99) 5 using the subtitle

product of Exanple 19 step ii) and the subtitle product of Exanple 36
step i) (4.7g9) and 2-(trinmethylsilyl)ethoxynmethyl chloride (6.1g).

ST

HN/\/OH

Sy

10
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

C .' with EtOAc (2 x 20ml) and the organics concentrated in vacuo. The residue was purified by

15 column chromatography (30% then 40% EtOAc / iso-hexane) to afford the subtitle product as
an oil that was diluted in acetonitrile (5Sml) 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 hydrokide { acetonitrile) to

_ yield the title compound as a white solid. Yield: 0.17g.

20 MS APCI(+ve) 476 [M+H]"
"H NMR 8pmsoy 10.57 (1H, bs), 7.40 (1H, bt), 7.32 (2H, m), 7.15 (1H, m), 5.90 (1H, 5), 4.71
(1H, bs), 4.39 (24, t), 4.02 (1H, bs), 3.60 (4H, t), 3.40 (1H, m), 3.30 (1H, m), 3.18 (4H, bs),
1.06 (3H, d).



MS APCl (+ve) 401 [MrH + ii) 16 JAN 2007
N-( 2- [ benzyl t hi 0] - 6- {[ (1R) - 2- hydr oxy- | - met hyl et hyl ] ani no} - pyri mi di n- 4-yl)
-N-{[2- 10WaQ rt0#8ttsl si | yl ) et hoxy] net hyl } nor phol i ne- 4- s PCEEHRM3HE3IThe
subtitle compound was prepared as a yellow oil by the nethod of Exanple
43 step ii) by reacting the subtitle-I#oduct of step i) (11.75g) with

E aiﬂaLan@g %qt%r?deél%{le)s for thul\s/lzc):ogl%gunll were {J]IBpHYI'IB& Lisd foll%\%é:zq VB APCI (+ve) 570

N- ( 2- [ benzylissdtioreyd-[bed:; Mi&@yrﬁnihmder.?r}w{[zn@ﬁméhﬁtmm am no} - pyrim din- 4
-yi)-N- {[2-(trinmethylsilyl)ethoxy]methyl}norpholi‘ne-4-sulfonam de
i n- Chl or éperpiapetbylimatphplins-4gsdfiongmideadded as a single portion to a

sol ution ' f I 0] 5. 83 i A m ) and
ctirred for s Sutbbidadtigielosah o bR lded st st 2 S0 (R 1. Oy
wals adciedsiaglgr%&twﬂd pfrgdt(tjmbf\Eﬁaﬂilﬂ;j e19 ae% it and$aé Wbﬁflegroﬁﬁ@t:dfﬂkaﬁl}blb a6 _tsigf; dte
sol ution was [ nd stirred vigourously until no peroxides
were deéé%@é&@ﬂﬁ@%ﬁéﬁﬁiﬁk&%ﬂhgmgé1%(%%# th8%ed with saturated
sodi um bWﬁ\P@I{%@ 4019[p¢41ﬁ]i+0n (200m) and brine (50m), dried (MgSO4) and
concentrated to yi'eld the subtitle conpound as a crude beige white
solid. Yield: 5.6g. 25 M5 APCl (+ve) 602 [ MrH] + iv) Sodi um

(11 et b S Ko ROy e R By Bl Gy | =
hydr osu f({rﬁﬂethyqdﬂﬁj@h({;@.},?%@g]}mpmmch_gmf@aﬁﬁa@t ion of the subtitle

" product of step 30 iii) .5g) in DMSO (5nl) and the green sol ution
@j—i rred flgg subtifls gompoyng wasgreparedps styeliaw ol duithamethod ofSExampirct 3 sjepiathy

. 28Q) i@gg&j 1R L Zg‘g fwi UR LRSS ' I um
hydr osul ?;@dgte ygg%tt e (‘jgédélfg?gtg 25 (alg e a%@(@%rrea@g@#?%ﬁ; ggﬁ@?e the
addi ti onYodld:al2.Xg nal al i quot of sodi um hydrosul fide hydrate (0.10g) in
DVSO (| resul ti reaction 2 6 JAN 7007 WD 2004/011443 '
- PCT/ GBZ%@%QE&Y% ﬁ?i%g@m ution was diluted with DMSO (10m ) and used
directisy in the followi ng step. The subtitle conpound was al so kept as a -

stock solution for further reaction with alkyl halides, described
iii) N-(2-[benzylsulfonyl]-6-{[(1R)-2-hydroxy-1-methylethyl] amino}-pyrimidin-4-yI)-/N-

{[2-(trimethylsilyl)ethoxy]methyl}morpholine-4-sulfonamide
m-Chloroperbenzoic acid (5.87g) was added as a single portion to a solution of the subtitle
product of step iii) (5.83g) in DCM (220ml) and stirred for 2.5h. A further aliquot of -
20 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‘
C solution (200m!) and brine (50ml), dried (MgSO,) and concentrated to yield the subtitle
compound as a crude beige white solid. Vield: 5.6g. '
25 MS APCI(+ve) 602 [M+H]"

iv)vSodium 4-{[(1R)-2-hydroxy-1-methylethyl]amino}-6-((morpholin-4-ylsulfonyl){[2-

(trimethylsilyl)ethoxy]methyl}anﬁno)pfrimidine-l-thiolate

Sodium hydrosulfide hydrate (0.62g) was added to a solution of the subtitle product of step
30 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 hiydrate (0.32g) was added and stirred for 1.25h before the addition of 2

final aliquot of sodinm hydrosulfide hydrate (O. 10g) in DMSO (imi). The resulting reaction



I n Exanpl es 107-110. M5 APClI (+ve) 480 [MrH + 5 Exanple 107 N-{6-{
[ (1R) - 2- Hydr oxy- | - met hyl et hyl ] ani no} - 2- 2 6 JAN 2007 .
[(2,3,4-tri f yl)thio]-pyrimdin- 4-yl}norpholingss Lde
HN~~OH p B{]JIH%[‘I@H\Q/&EIZ\I N“SF Q H10 2,3,4-Trifluor obeﬁl)z(‘f/ﬁ! rﬁl(f]):‘(r?nd;ﬁ?i{elﬁ5
(1.04g) was added to an aliquot of th«_a1 roc_aaction solution of - Exanpl e 106
step iv) (2nl) containing the subtitlelproduct of Exanple 106 step iv)
and the sohéch vandihited wit DMSO 2001V el dsedeirécdly iMae BldWihg istgﬁle’dth@bﬂﬁ@ n

Et OAc (20nl) and brine (20nl). 15 The aqueous was extracted with Et QAc (2
x 20mL) SRBPOHR Biskin ket ssohtiesksplatianfor fumitigk trgotionrwrigh pll halideswgescihad 1 i ed
by col umy &Hﬂg; g y (50% then 60% Et OAc / iso-hexane) to afford the
subtitlrem?)?gduct ie)l(g?rgir[lmoiI that was diluted in acetonitrile (5nml) and 2M
hydr ochl v APCIgive) 48 M+HId was stirred overni ght before removal of the
vol atilgs in vacuo. The crude nmaterial was purified by reverse phase
HPLC (gradient 95%to 20% 0. 02M anmoni um 20 hydroxide / acetonitrile) to
yi el d t h@sahfpie€1gonpound as a white solid. Yield: 0.14g. M5 APCl (+ve) 494
[MHH 3 ' H NV O 10.57 (1H, bs), 7.45 (1H, bs), 7.25 (2H, m), 5.90
(1H, s), M {I(HD2rHydryxy-Irngehylgthyl] amine}-2-[(%3.¢-1riflugyobegzydhipkpyrimidin- 3. 38
(111, m,, g .{4H, bs), 1.07 (311, d). 25 Exanple 108
N-{6-{ [(41%3%@5%%xy8?@%e dgﬂ ethyl] amino}-2-[(2,3,5-trifluorob
enzyl)thi o] -pyrimdin- 4-yl}norpholine-4-sul fonam de 2 6 JAN 2007 WO
2004/ 011443 PCT/ GB2003/003175 - 111 - 00 NF 11 '

& HN}\‘/OH

0,0 /[gN | F .
(\N’S“N N/)\S F
o J " | -

2,3,4-Trifluorobenzyl bromide (1.04g) was added to an aliquot of the reaction solution of

-

10

Example 106 step iv) (2ml) containing the subtitle product of Example 106 step iv) and the

reaction stirred for 2h. The reaction was pértitioned between EtOAc (20ml) and brine (20ml).
15 The aqueous was extracted with EtOAc (2 x 20m]) 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 (5mf) and 2M hydrochloric

C acid (Sml) 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
20 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).

25 Exainple 108
' N-{ﬁ-{[(IR)-Z-Hydroxy—l-methylethyl]amino}-z-[(2,3,5-triﬂuorobenzyl)thio]-pyrinnidin—

4-yl}morpholine-4-sulfonamide



N.SSHN S F 2,3,5-Trifluorobenzyl bronide (1.04g) was added to an &biJ4Na07
‘of tHe reaction solution of Exanple 106 step iv) (2nml) containing the
subtitle prwdwssyefsssxanpl e 106 step iv) and the 5 reactcngBmsmed for
2h. The reaction was partitioned between Et OAc (20ml) and brine (20nml). C
The aqueous was extracted with Et OAc (Zqx 20ml) and the organics
concentrated in vacuo. The residue was purified by columm chromat ography
(50% then 60% Et OAc / 3 so-hexane) to afford the subtitle product as an
oil that was dil ut M afdtonitrile (5nl) and 2M hydrochloric acid

(5m) and was stirr overni ght before renoval of the volatiles in vacuo.
The crude 10 r@td-)ri yas purg fied by reverse phase HPLC (gradient 95%to
20% 0. 02M armm'gfuml h‘ly/g oxi de| / E/(éetoni trile) toyield the title conpound
as a white st aN"YheT ds 0N APCl (-ve) 492 [MH iH NVR 8(DMSO

10. 61 (1Hg_ bs), ¥. 38 (3H, b 5.912 (IH s), 4.71 (1H, bs), 4.36 (2H, t),
4.02 (114,~bs), 3.59 (4H, bsy, 3.37 (1H m, 3.30 (IH m, 3.14 (4H,

bs), .1.05 (3H, d). 15 Exanpl & 109

N-(2-[(2,3-Difluoro-4-nmnethyl benzyl)thiol-6-{ [(1R)-2-hydroxy-I-

met hyl et hyl ] am no} pyri m di n- 4-yl ) nor phol i ne- 4-sul fonam de H\*~OH 00 N F
o rNa F G~ =D ro-4: | be i {1. S
added to %ﬁ,ﬁg#rll\ﬁ&lagot%eo lgjﬁéé)imfi g‘a{ip %@nﬁass% u?!}énﬁoﬁ%taﬁ%ﬁl? r%%ggétsgﬁl%l})?/\)l&
(2m) conExmplery0d ktep SR} conpindsiuithe sobtitlex@oplot of BRammple A 06isieh ianshd the

(Sont) "B riaessish SHeSln k. R st paspest B BEPO0S LIl 78 briss (30w
@ml) - The AREARUSsBEraed HARIIROAM BN H:fH\Gnd %16’(0%%@ dorRBfatdagn Qe CS

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
10 material was purified by reverse phase HPLC (gradient 95% to 20% 0.02M ammonium
hydroxide / acetonitrile) toAyield the title compound as a white solid. Yield: 0.16g.
MS APCI(-ve) 492 [M-HJ ‘ ,
"H NMR 8pmsoy 10.61 (1H, bs), 7.38 (3H, bm), 5.91 (1H, s), 4.71 (1H, bs), 4.36 (21, 1), 4.02
(1H, bs), 3.59 (4H, bs), 3.37 (1H, m), 3.30 (1H, m), 3.14 (4H, bs), 1.05 (3H, d).
15 ' ' '
Example 109 _
- N-(2-1(2,3-Difluoro-4-methylbenzyl)thio]-6-{[(1R)-2-hydroxy-1-
' C’ methylethyljamino}pyrimidin-4-yl)morpholine-4-sulfonamide

i OH

o
(\N NTTNT s
o -

2,3,-Diﬂuoro-4-nieﬂ1yl$enzy1 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

~—

20



concentrated in vacuo. The residue was purified by colum chromat cigéa&w
(70% Et OAc / iso-hexane) to afford the subtitle product as an oil Ay 2007
was diluted in acetonitrile (5m) and 2M hydrochloric i nd was
stirred ov¥PR 142 ore renpval of the volatiles in 5 6‘2@%85'0%%331& ude
material was purified by reverse phase HPLC (gradient 95%to 20% 0. 02M
anmoni um hydrOX| de / acetonitrile) tol§teld the title conpound as a white

o), 7. 2850 e WBNRY vas! ol Wity hiq s TR PR e bkl

(211, bnqoncanmd(zm Macis ) ThereSidug mals pusfied By &ﬂmﬁﬂmom}qgr@h@qm% HEtOiARY ,

N (o E?E Pbel s ek osohbie fsi St ey St Bapsionve grund |

am no] - @ﬁécﬁldﬁic”&cﬂi YASHIP bl Qaks R rrés 5%1‘3@3@ g fé‘h&ﬁv@'bf fhe Qogtﬂes in

~N.SSHNS | or 0-2-f1 uor obenzy oromde : was added to an
al i quo? ‘wfcue.hdhe erade mewngldenmtﬁeéby r@@rSEphwpIPH’I:!D &h@if) 95%)1:0 @Q%&() 02M

t f Ex 106 t >t
ctirred RapoBimRRblag B e o PR e ik ulnaBh e Bt o ) VERE "
brine (zmng The aqueous was extracted with Et OAC (2 x 20rrfL) and the -

organi cs nt r at e& in.vacuo. The residue was purified by colum
chr omat /| iso-hexane) to afford the subtitle product

ci 3”28”‘&%?% Al L E ek AR b 1 DE(ERT. slodte, BAYEARE BBk
i n vat@oZHT be)cs. (melHrﬂispBL@I (4Hpas), popi(1Hes), B30 @V mne3 phase, wRla24 (31,
gradl e sé ggﬂ@’ﬁ 0% 0. 02M anmmoni um hydroxi de / acetonitrile) to yield

kzgetltl as a white solid. Yield: 90ng. MS APCI (-ve) 490[MHI
JAN 2007 WD 20041011443 PCT/ GBZOOB/ 003175,

Example 110
N-(2-{(4-Chloro-2-flucrobenzyl)thio) -6-{[(1R)-2-hydroxy-1-methylethyl] amino}-
" 15 pyrimidin-4-ylymorpholiné-4-sulfonamide

4-Chloro-2-fluorobenzyl bromide (1.03g) was added to an aliquot of the reaction solution of
20 Example. 106 step iv) (2m]) containing the subtitle product of Example 106 step iv) and the
reaction stirred for 2h. The reaction was partitioned between BtOAc (20ml) and brine (20ml).
The aqueous was extracted with EtOAc (2 x 20ml) and the organics coﬁcen!rated in vacuo.
The residue was purified by column chromatography (66% EtOAc / iso-hexane) to afford the
subtitle pfoduct as an oil that was diluted in acefonifrile (5ml) and 2M hydrochloric acid
25 (5ml) and was stirred overnight before removal of the volatiles in vacuo. The crude material
was punﬁed 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]'



-113- 'H NMR S(pIVBO) 10.56 (1H, bs), 7.63 (11-1, bt), 7.42 (1H, d) 2 67JA12007
(1H 'bs), 7.23 (1H d), 5.90 (1H, s), 4.72 (1H bs). 4.32 ézll bs)

4.30 (1H, b‘gs)memsw( 4H, bs), 3.40 (1H, n), 3.30 (1H mECT/ B%B?’fQOéHa

bs), 1,06 (3H d). 5 Exanple 111

N-(2- [(2 3-Di fl uorobenzyl )thi 0] - 6- {[ (¥R3~2- hydr oxy- |- net hyl et hyl ]

@ VN N DR ol d ST E osF G 05 S R TEE B oM 00 2anelitedy S

al i quot C{TlHt §e4 e, ey 4832' (QH' 95), 280 BIEEMs) B.50(48; @yﬂe)zm:gmi %’1)“3 5@(1@%),
subtitle uct of s%g_g d'the redction stirred for
reaction (4B pe)i 1.0% dﬂetween Et OAc (20ml) and H20 (20ml), the
organics were reecovered, dried (MJSO) and concentrated in vacuo. The
resi due was purified by coI um 15 chromat ogr aphy (650: 350: 1 i so- hexane /
Et OAc /5 lémljafford the subtitle conpound as an oil that was dil uted
in trifltjﬁroacetlc acid (2m) and was stirred for 12m n before _quenching
t

the react¥éml@y-PHlmoreheneylyfiiojro- U odedrery dmesth dethydpming Rysmigipeg> 1 0.
The c aq%mﬁ. vesi Et 20 before saturated ammoni um chl ori de

sol ution 03@& ﬁglgl éa y the aqueous to pH 4 followed by extracting
with EtOQAc (3 x 20ml) The Et OAc 20 extracts were conbi ned, dried

- (MgSM) and concentrated in vacuo. The crude material was purified by
reverse phase HPLC (gEadi ent 95%to 20% 0. 02M amoni um hydr oxi de /
acetonitrile) to yi;.;ﬁl/d\t/r%"ti't | e conpound as a white solid. Yield: 0.52g.
M5 APCI (+ve) 460 | |—|]+ H NVMR S(cnCn) 7.25 - 7.20 (1H, m, 7.08 - 6.97
2H, m, 5. 950(¢H 4.98 €1H, d), 4.34 25 (211, s), 4.15 - 4.01 (1H,
'*,373- ,,,JQ 60 - 8.55 (1H, ), 3.39 (4H t), 1.93 - 1.90
ernedi ates for this conpound were prepared

(4H @ [
as foIIows i) rroI|d|n ul fonam de 2 6 JAN 7007

2,3-Difluorobenzyl bromide (2.65g) was added to an aliquot of the reaction solution of step v)
(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
15 chroﬁlatography (650:350:1 iso-hexane / EtOAc / AcOH) to afford the subtitle compound as
an oil that was diluied 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
C‘ : 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
20 extracts were combined, dried (MgSOy) 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 &(cpcy 7-25 - 7.20 (1H, m), 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 (1H, m), 3.60 - 3.55 (1H, m), 3.39 (4H, t), 1.93 - 1.90
(4H, m), 1.21 3H, q). |

The intermediates for this compound were prepared as follows:

i) Pyrrolidine-1-sulfonamide



VIO 2004/ 011443 PCT/ GB2003/ 003175 - 114- Pyrrolidine (3.37g) and sulk&i H7
(7. 10g) in %/Dgggﬁg{ajne (110m) were heated at reflux for 003]33 73

sol vent wa ed under reduced pressure and the resu I'ng SO
suspended in CHCl13. The suspension was filtered and the filtrate
concentrated in vacuo to afford the 3sdBtitie conpound as a white solid.

| (Yhﬁ ! di n5 P?yﬁ'ahdée (35 7YRn8 (GlEARE (4168 h2h-dfokane3(138mb)Nrbre thbated aPReIRx F6r

N-[ 2-( Be ﬂilktl ﬂ“he; Plveet vas ov&pp;autadmrdeneduow pressuié and the respitinglssiid suspaadbdioy] e

(/00 PR Htedestioh ATk Ged 3nf i el omBntel B, SO ool
hydri de (s@btf@Gbmpdinei dseaehiteadlinoBier: sgs\gd t o warm out si de the cooling
bath for ,15m n before recooli ng(to 0C and addition of the product from

Exanpl 6 18 NMB o) 4-46026i38) 38k (43E).(120m.92 @i mhe whol e al | oned to
further stir at roomtenperature for 3h. The reaction was quenched with
2-(trinmethyl silyl)ethoxymethyl chloride (6.50m) and allowed to stir for
18h bef oiily W4T Relzylvhio)-BahibpiiinadinidryiAcyD (@ritGetRpkilyl)dtoekyNgethil} he
resi due between 15 Et OAc ,(100m ) and H2O (200mL). The aqueous was washed
further WFpligineplsylionamideyyi ) " and the organi cs combined, dried (MySO4)

and concenty afigthni & tﬂé‘gfb‘auct-r&%téi)%? &gg/l @2y DR gédnﬂyl atbo"cc@d%mgen was

chromat ography (1:18:131 AcOH / ne)"to afford the
subt i tlIOe addaipdltin dodiem chydotlo (B.6683 s Thi Ircactivreivds allyvgsigto WwsmARTHderthe coslig

Y5 ( Be0 bl Sincbefare Tospolng, oG Apd ddition g e RyRdEah e TRgPPIR 19 et )
{[2- (Y9.08DthYNE taolrﬁlpﬁﬁmy}vhalefhmb}ved/fdmhh&lsﬁeaﬂ roSMHérﬁﬁﬁrﬁmﬁﬁbr 3 erhe
subtitle conmpound was prepared, as a met hgd of Exa

23 step ipactipywas ﬁ%ﬁ‘élﬁh?ﬂthth@ @mthylsziiyosthem@mﬂfc@r@s e

(R) -al anig £ dati q 4
T e S O G0bh 25, 1) g o A0 L g
am no}idy hHtoiAd l( roomlymctmo {2001111) The aqueous was Washed further with EtOAc (2 x 100ml)
[2-(trinethy] sil etho hl@# I ne-1-sulf.onam 0_ .
- On or GRHBSHEEHRILS SomBtApdsonay AESGA o cdbeenS it P HAre pait resktoeovar
sol uti on pafifitd18y SYRIknt !:1&0 fBy (PRSSSEPCOH ) BtOA4Y i§-hianb)OY dfdd e and
stirred for 6h Sat urat ed_sodi um thiosul fate
subtitle compound as a coIourless oil. Yield: 8.26g.
MS APCI(+ve) 515 [M+H]"
20 _
jii) N—(Z-(Benzylthio)-G-{[(IR)-Z-hydroiy—l—methylethyl] amino}pyrimidin-4-yl)-NV-{[2-
(trimethylsilyl)ethoxyjmethyl}pyrrolidine-1-sulfonamide
(_,- _ The subtitle compound was prepared as a yellow oil by the method of Example 43 step if) by
reacting the subtitle product of step ii) (8.26g) with (R)-alaninol (3.61g) in NMP (60ml).
25 Yield: 7.6g.
MS APCI(+ve) 554 [M+H]"

iv) N-(2-(Benzylsulfonyl)-6-{[(1R)-2-kydroxy-1-methylethyl]amino}pyrimidin-4-y})-N-
{[Zr(trilnethylsilyl)ethoxy]methyl}pyrrolidine—l-su]fonamide

30 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 6]1.. Saturated sodium thiosulfate
solution (100mI) was added and stirred vigourously unti! no peroxides were detected. The

organics were separated and extracted with saturated sodium bicarbonate solution (200m1)



solution (100m ) was added and stirred vigourously until no per ox?ge%N 2007
wer e detected. The organics were separated and extracted wi th saturated
sodi um bi caMYAHI4Sol uti on (200m ) 2 6 JAN 2007 WO 20BETEBRARH31TS

PCT/ GB2003/ 003175 -115- and brine (50m ), dried (MgSO™) and concentrated
to yield the subtitle conpound as a e€ldBeurless foam Yield: 1.0g. MS
APCI (+ve 1 +. 5V Lu . .

4-{[ (1R @%Wh d‘?&“é’t%%gﬂmr% CORPSTRLeE P Yiskh the pybiitls cqupewadiaE 8ny i ) { [ 2-
(trinmet hybishdiesk F@hh wexd: 1oet hyl } ami no) pyri m di ne- 2-thi ol ate Sodi um
hydrosul fi de hydrate (2. 159) was added to a solution of the subtitle
product &S APEH+ve)is3) [IM#Hg) in DVSO (37.8n) and the green sol ution
stirred for Ih. A further aliquot of sodium hydrosulfide hydrate (0.1 g)
was added and stirred for | h. A further aliquot of sodium 10 hydrosul fide

hydr at & @psd(gimvua§[(chdaﬁymyatmemgmtﬁ}qranaho}be{(gjlygrgui)hm-ﬁqﬁhnwﬂ){1)1- a
. 059

final aliquot of sodium hydrosulfide h&/_drate The resul ting
I

r eact i on (EEnethylsiyligtloxylm lirmino)pyrimidiperd-thigiate ng' step. The subtitle

d , t i f.Qk: : i i.t h
SRyt e PBEnhBbeERE 158 QLN AN RR SRR BRI LA | 1
E>2<aT(:)I2e3 ﬁi)z{fﬁ%iiﬁ-HMSO](By.slﬂﬂ)] sl ety gysan- s{b_lu(‘;'gen Istitret foy 1. Arfurtier aliquot of _
-Z- , LI uor enz - I, 1,N-. . .
2oS 2 S ko SRAE RE A DR S Vigspd fyr gt A Surtheg afapot of sodiygr

20 Thet hidesutedSdnste msgg A8 Rad<Atna StiRedMdi DE befold e BiditiditoMmmitabaig@bt
Exanpl e 111 using the_  subtitle product of Exanple 111 step v)  (12.6n1l)
énd 2,3, af sodim hyyirendfidaydrte (B ¢he)- ( Dhegmepiting repetiog: solytign yas used directly in

the following step. The subtitle compound was also kept as a stock solution for further
reaction with alkyl halides, described in Examples 112-113.
MS APCI(+ve) 351 [M-+E]* |

15
Example 112
N-{6-{[(1LR)-2-Hydroxy-1-methylethyl]amino}-2-[(2,3,4-trifluorobenzyl)thiol-pyrimidin-
4-yllpyrrolidine-1-sulfonamide '

Z

2 i
o
-

H

. o\”p r‘\\N F
C C/\I/S\N N//I\S/\@F .
CH- .
F.

20

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-u'iﬂuorobenzyl bromide (2.88g).
- Yield: 0.12g.
25 MS APCI(+ve) 478 [M+H]"
'H NMR 8¢pay 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 (1H, m), 3.74 - 3.70 (1H, m), 3.60 - 3.56 (1H, m), 3.39 (4H, 1), 1.94 - 1.90 (41,
m), 1.23 (34, d). '



25 MB APCI (+ve) 478 [MrH + 1H NVR 8(CDC13) 7.22 - 7.16 (1H, ), 72GAN 2007
6.86' (2H, m, 5.95 (1H, s), 5.01 (1H, d), 4.30 (2H, s), 407(1H m,
3.74 - 3. 7NGI04L0TH3 3.60 - 3.56 (1H, n), 3.39 (4H, t), PETEBWOMOHFS (4,
m, 1.23 (311, d). 2 6 JAN 2007 WD 2004/ 011443 PCT/ GB2003/ 003175 -116-
Example 113 N-(2-[(2, 3-Di fl uoro-4-net kMg enzyl )t hi o] - 6-{

[ (1R) - 2- hydroxy-] -met hyl et hyl ] am no} -

pyri m di M@rol idine-1-sulfonamde HN~~-OHOOI NFF ~JSHNS
\ N F @ Blhin e aRe, 3 e nret hod
of Exanpl e lﬁl usi n0 t he &gﬂgﬁ%})g 16]0 ggjtzﬁ%fh ?g%]] m%fﬂﬂéih{lg Iﬁﬂs}

(12. 6rr])Pé(rmllﬁlm-ﬂl)ﬂﬂghdmﬂlmﬂﬂoyammzy] brom de (2.83Q). Vi eId 40ng
10 M8 APCl (-ve) 372 [MH 1H NVR S(oMso) 10.36 (1H, s), 7.27 (1H t),

7.01 (111, t), 5.78 (1H, s), 4.69 (111, t), 4.32 (2H,  s), 4.03 - 3.87
(1H, m, 3.33 - 3.29 §1H m), 3.28 - 3.22 (4H, 1), 2.24 (3H, s), 1.78 -

1.75 (4H, m, 1.06 (3H, gb. 15 Exanple 114 Nw
(2-1(2, 3- D|f| uorobéNzyI t hi o] - 6- {[(1R) 2- hydr oxy- | - met hyl et hyl ]
am no} pyri md| n Rlpl perlgl ne-1-sul fonamde HN,-,,,,OH OO ~I1INF F
NS. H NS | | z~ 2 /\@
5
( “ The title compound was prep.ared as a white solid by the method of Example 111 using the

subfitle product of Example 111 step v) (12.6ml) and 2,3-difluoro-4-methylbenzyl bromide
(2.83g). Yield: 40mg. | |

10 MS APCI(-ve) 372 [M-H] _
"H NMR 8pomsoy 10.36 (1H, s), 7.27 (1H, 1), 7.01 (1H, 1), 5.78 (1H, s), 4.69 (1H, 1), 432 (2H,
s), 4.03 - 3.87 (1H, m), 3.33 - 3.29 (1H, m), 3.28 - 3.22 (45, m), 2.24 (3H, 5), 1.78 - 1.75 (4H,
m), 1.06 3H, d).

15 Example 114 .
N-(2-1(2,3 -Diﬂuorobenzyl)thio]-ﬁ-{[(IR)-2-hydroxy—1—methylethyl]amino}pyrimidin-4-

yDpiperidine-1-sulfonamide

:|:
2
2"'(“
Q
X

\\ f.r . I

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

20

(MgSO4) and concentrated in vacuo. The residue was purified by column chromatography



,The subtitle product of step ii) was heated in (R)-al aninol (2nl) szowlm‘IBZ[}[j7
days ‘at 80C before artitioning between Et QAc (50nl) and H2O @‘SOMQﬁ] The
organi cs welV@ Bl ed, dried (MgSO4) and concentr at edEFHEPIEHES Fhe
resi due was purified by columm chromatography 2 6 JAN 2007 WO

2004/ 011443 PCT/ GB2003/ 003175 -117- (5'387‘450: 1 EtOAc /. iso-hexane / AcOH)

AP (o) g T TR R LR e PP i Y o5 38 sBAR. vigy
(211, m,l®ng (1H, s), 4.36 (2H, s), 4.18 - 5 3.96 (1H, m, 3.74 - 3.70
111, - H = 3 , 3.26 (411, t), 1.65 - 1.59 (411, , 1.57
f 151?2@%1(?9’22;%&\]@%&? The in'germedi Zit es for this C(()rrpoung)were
ared b1 Pi J . . , . 3
oy AP SR 124 - PARSI e O S OIS QI BPB(a8, 20081
24h. G Thes §61,ven8. Tdas. AHomytled uhie(1H,en) 8264 (4 a3 55 hidi(4the), 1.57

resul ting -4, sus ed jn  CHCL3. The suspension was filtered and the
filtrate 'cf)ﬁllcgg'{’r“ﬁt gg&&ﬁj’\fg‘cuo to afford the subtitle conpound as a
white solid. Yield: 3.85g. 1H NVR S(DVSO 6.65 (211, s), 2.92 (41, t),

1.59-1.53 (411, ;L 1.45-1.40 (211, m). 15ii)
N- { 3- Chl ol igtepmedigesifor thineastnennd Wererirenaptdasyllgsrsper i di ne- | - sul f onani de

60% Sodi . de . ywas added to a solution of the subtitle

pr oduct gybg%g%'l'%@@a’dgﬁ DVF (6.7ml) at OC. The reaction was al |l owed
t o war b Riperidies Glig) ewbiulfagnideg6193 f)an 116 dioRane{ef0mile werdeated atreflox HE2fr
15mn. Asolution of the sybtitle product of anple 39 step ij) .20

(g 750) if}?ﬂmiﬂ’eetz%e%%ﬂﬁeﬁaﬁ&%mgédawassw pd %ggﬁﬁwsahiéww@ﬁ%. The
reacti on OH&LUMRe _smgpﬁmasaﬁltégﬂbgw&@mﬁ%%ﬁ&hh&e@v;plaafag&tb AhkPkde

before concentrating in vacuo. The residue was partitioned between Et CAc
(100m ) abtilpRUDdRY 2 whie stid. dfiedn?.852.r ecovered, C dried (MySH) and

(1 20 70 EOMTowree s HE el U D S o e ml ! GR ARE Brpound ae. &
25 colpurless oil. Yield: 1.3g. M5 APCl (+ve) 435 [ MrH "'

ii) N—{3—Chlor0-5-[(2,3—diﬂuorobenzyf)thio]phenyl}piperidine—l-Sulfonamide

60% Sodium hydride (0.20g) 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)
20 (0.75g) in DMF (2ml) was then added and stirring maintained for 3h. ‘The reaction mixture

was neutralised with methanolic hydrogen chloride before concenirating in vacuo. The

residue was partitioned between EtOAc (100m!) and H,O (200ml) and the organics recovered,

C- _ dried (MgS04) 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
25 colourless oil. Yield: 1.3g,

MS APCI(+ve) 435 [M+H]"

Example 115
N-(2-[(2-Fluoro-3-methylbenzyDthiol-6-{{(1R)-2-hydroxy-1-methylethyl] afnino}-

30 pyrimidin-4-yl)methanesulfonamide



le 115 N-(2-[(2-Fl uor o- 3- met hyl benzyl ) t hi o] - 6- { - 16 JAN 2007
[(1%) 2- hydroxy-| -nmethyl ethyl] am no}- 30 :

pyri m di n- %0/20p4etti@nesul f onam de 2 6 JAN 2007 WO 2004/PGI/BB¢®31003175

PCT/ GB2003/ 003175 -118- HN % OH O, Ol NF o ~SSHN S A solution of the
subtitle product of step iii) (1. Og) 4118{ R) -al ani nol (1.5nl) was heated

at 80C for 1Sh before partitioning between Et OAc and H20. The organics
were recovered, driied 5 (MgSO4) and concentrated. The residue was
purified by colygmi~ch?Bmat ography (1:76:133 AcOH / Et OAc / iso-hexane)
before diluting he crude material in trifluoroacetic acid (2nl) and

stirring bOb 1 beforeF guenching the reaction by the addition of 1M
sodi um hyd“gbm ,sol i to pH >10. The agueous was extracted with Et20 -
bef ore be/ngNam Bed sat urated anmoni um chl oride solution to pH 4
and extractllﬂg W|th Et 3 x 20m ). The 10 Et OAc extracts were dried

(MyS™) and concentrated in vacuo. The crude material was purified by
reverse phase HPLC (gradient 95%to 20% 0. 02M armmoni um hydr oxi de /
acetonitrile) to yield the title conpound as a white solid. Yield: 0.33g.

VS APCI (4vselutio pf EhWSH])hﬂeJHﬂOtiWROBqt L. Qg).mBR)efﬂlminrd)(l.Sml)%aS(lma{ed 8)80°¢C. 17

o1 (ufor SR ok paliontie Hhgtd Oy SR e olguly ey Mol Hlo
2.23 ( BéGMgS(SD ,and. ceﬂca@ﬁrkled dYhe Tdaiiue MR rprEdedbe Solitin dhfdBatogapoutronesze
pr epare

-[(2-Fl 63538{ 5 ﬁﬁ%%%éﬂsa SEsARs) beipes) Blingqths saduymeteralyn trifuerpacetio geid (Pl
conpound,\Bgirkh gmwgm@sef@m)qﬁbﬂmgsteé féictﬁr}ﬁ ﬁ;hﬁ e IR0 v BB 1Rkt ep

i) using 2-fludro-3-nethyl benzyl “brom de .

2- mer caps@dpyon kugHn2ldl, Ghdi aglieqs. 98y emtedpmthﬁﬂl rocfoyel bemig dasidified Suth.

Yield: SSa%\?rgfed Nmsrm"fblzﬁlc s %de solut[lon HHH 4 and extracting with EtOAc (3 x 20ml). The
10 EtOAc exftracts were dred (MgSO,4) 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: 0.33 g2

MS APCI(+ve) 401 [M+H]"

'H NMR 3pumsoy 10.53 (1H, s), 7.36 (1H, 1), 7.17 (1H, 1), 7.01 (1H, ), 5.77 (1H, s), 4.70 (1H,
15 s), 433 (2H, 5), 4.01 (1H, 5), 3.42 - 3.37 (1H, m), 3.32 (3H, 5), 3.31 - 3.26 (1H, m), 2.23 (3H,

s), 1.07 (3H, d).

C _ The intermediates for this compound were prepared as follows:
_ i) 2-[(2-Fluoro-3-methylbenzyl)thio]pyrimidine-4,6-diok
20 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 hydrdxide (1.93g). Yield: 8.36g.
MS APCl(+ve) 267 [M+H]"

25 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 (47m1) and N,N-
dimethylaniline (8.9ml). Yield: 7.32g. "



. 25 1]) 4,6-Dichloro-2-[(2-fluoro-3-nethyl benzyl)thio] pyrim dine ThzeB JAN 2007
subtitle conpound was prepared as white crystals by the nethod of Exanple
39 step ii WO We49id4Bhe subtitle product of step i) (8.38§TCHAGIPHA us
oxychloride (47mL) and NN dinethylaniline (8.9m). Yield: 7.32g. 2 6
JAN 2007 WO 2004/011443 PCT/ GB2003/ 0613975 -119- 'H NWR 8(cncr3) 7.32

(ar ) R ety 732 (0D, Y10 aR), A0 QH b obtir b, A0 @l 97 28 it

N-{ 6- Chl g 0-2-[ (2-fluoro-3-nethyl benzyl)thio]pyrimdin-4-yl}-N{ [2- 5
(trimethylsilyl)ethoxy] nethyl}azetidine-I|-sul fonam de The subtitle
conpound was prepared as a colourless oil by the nethod of Exanple 39

step iii). i th it r ct of .step. . 2

et hanes PPN I oyt EaBe Bt Ebmablis Pmsinine Sy Uy

2- (tri ge(tmchahlyilyipiioey et hzaidics-1 -oafdnhoddel) . Yiel d: 3. 14g. M

APC (+ve)1_h_;134 MiH + 10 C Exanpl e 116 _

N {2-] (21 SORPYUR RS PESPATdIRS d1colourless of by tepapethod ofiExamenle PR etaR/ i ani n
o] - M gl Bradad ; 1 e X Ami ' The title
c]orrpgﬁndﬁév%g &S;kg%tﬁeégg %&g@gﬁ& |lt)g§?g}g?§wl‘;ﬂ§n%§ge met %@.%@),&Oﬁ/&ﬁoﬂ%ﬁw usi ng
the C bubidet(Dé4grand RefrioéthFsdyhrtimxiisthyt eporidei(}) 42m0Ficld: 3.14¢.

2- am no- 2: |- |- L (1.5m d trifl fi id (2m).
7ol oMEURPELs aRBARRR o TS5 M+ 1H MRS (oD0L%) o 95 (I 1),
7.08 (bH, t), 6.97 (1H, t), 5.95 (1H, s), 4.94 (1H, s), 4.34 (2H, s),

.64 (2H,_ s), 3.16 (3H, s), 2.28 (3H s), 1.36 (6H s). Exanple 117 25
@( 2- [ ( 2Examplecils. met hyl benzyl ) t hi o] - 6- {[ (1R) - 1- (hydr oxynet hyl ) pr opyl ] ani

NO}-  N-{2-[(2-Fluoro-3-methylbenzyl)thio]-6-[(2-hydroxy-1,1-dimethylethyl)amino]-

pyrinlidin-4-y1}methanesulfdnamide A

M _on
HN

0.0 /“\/g‘N F
Y7
/S\N N&ks/\g/

The title compound was prepared as a white solid by the method of Example 115 using the

I

15

C :  subtitle product of Example 115 step iii) (1.0g), 2-amino-2-methyl-1-propanol (1.5ml) and
~ trifluoroacetic acid (2ml). Yield: 0.19g.
20 MS APCI(+ve) 415 [M+H]"
'H NMR 8 cpersy 725 (1H, 1), 7.08 (1H, 1), 6.97 (1H, ©), 5.95 (1H, s), 4.94 (1H, 5), 4.34 (28,
s), 3.64 (2H, 5), 3.16 (3H, s), 2.28 (3H, s), 1.36 (6H, s).

- Example 117
25 N—(2-[(2—Fluoro-3-methylbenzyl)thio]-ﬁ-{[(lR)-1-(hydroxymethyl)propyl]amino}-

pyrimidin-4-ymethanesulfonamide



pyri m di n-4-yl ) met hanesul fonam de 2 6 JAN 2007 WD 2004/011443 7
. PCT/ GB2003/ 003175 -120- HN O ON F_ "I The title conpound was pregat il 1
a white solid by the nethod of Exanple 115 using the subtitle Product of
Exanpl e 11903084011443) (1. Qg), (R)-(-)-2-anino-I-but anol PCTCERAPEHS 5
trifluoroacetic acid (2m). Yield: 0.199. WM APCl (+ve) 415 [ MtH + 1H NMR
S(fMso) 10.52 (1H, s), 7.36 (1H, t), #2807 (111, t), 7.01 (1H, t), 5.81
(1H, s), 4.65 (1H, _s), 4.32 (211, s), 3.92 (1H, s), 3.42 - 3.37 (1H m,
3.31 (3H, s), 3.3473.29 (1H, m), 2.23 (3H, s), 1.65 - 1.56 (1H, m, 1.41
-1.32 (1H, m, 0.84 (G4, t). 10 Exanple 118
N-(2-{[2- Fl uor 8MB- (¥rifl uoronethyl)b
enzyl ] thin)-6- : dr oxy-1-met hyl et hyl ] -
ami no} pyr Pafdi | ) met hanesul fonamde HN~~OHf | - F /Sy NS 1 CF3
15 The titPe @ epared as pale yellow crystals by the nethod

of Exanpl e 1H5 usi ng gubtitle product of step iii) (0.21g) and

(R -alaninol (0.3m). Yrefd: 0.12g. M5 APClI (+ve) 455 [MrH + 20 111 NWR
8(CDC13) 7.71 (1H, t), 7.49 (111, t), 7.19 (1H, t), 5.95 (1H, s), 5.07
(1H, s), 4.35 (2H, s), 3.74 - 3.69 (1H m, 3.59 - 3.54 (1H m, 3.15

é :S% Hf Os) The aﬁg Ecttboutld wad PRephali 8¢ SRalii@ bR yQhe fbiSd %?E?a%ﬁlg 1YiEnthepar ed
2-{[2-FI mh’hde Prodnetioff [Forempteelt 1 step g yiig), (R)-6)-yniimd-Giboeend], 6-5etilloind2 6 JAN
2007 5 trifluoroacetic acid (2ml). Yield: 0.19g.
C MS APCI(+ve) 415 [M+H]
~ "H NMR 8pusoy 10.52 (11, ), 7.36 (1H, 1), 7.17 (14, t), 7.01 (1H, 1), 5.81 (1H, s), 4.65 (1H,
5), 4.32 (2H, 5), 3.92 (1H, s), 3:42 - 3.37 (1H, m), 3.31 (34, s), 3.34 - 3.29 (1€, m), 2.23 (3H,
$), 1.65 - 1,56 (15, m), 1.41 - 1.32 (1H, m), 0.84 (3E, £).

10
Example 118 _ : :
N-(2-{]2-Fluoro-3-(trifluoromethyl}benzyl] thio}-6-{[(LR)-2-hydroxy-1-methylethyl]-

amino}pyrimidin-4-yl)methanesulfonamide

A OH

C,. ,“s’: fk ,\©,

15

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)-alaninel (0.3ml). Yield: 0.12g.
MS APCI(+ve) 455 [M+H]* |

20 "H NMR 8cpepy 7.71 (1H, 1), 7.49 (1H, 1), 7.19 (1H, t}, 5.95 (1H, s), 5.07 (1H, s), 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-(trifluoromethylbenzyljthio} pyrimidine-4,6-diol



WO 2004/011443 PCT/ GB2003/ 003175 -121- The subtitle conpound was pr e“l&grzgig

“as a’yellow solid by the nmethod of Exanple 39 step i)

2-f 1 uor o- 3Q 4% PH#6r ol net hyl ) benzyl broni de (2.0g), Brba003/003175
2-mercaptopyrim di ne-4,6-diol (1.129) and pot assi um hydr oxi de (0. 44q).
Yiel d: 2.23g. MBS APCI (+ve) 321 [ M+H] +12-

4 5 D g Qudink Rrbhu sl Beid gy W ﬁ,b@e Y PRt T el The

subtitl e ‘compoun | te crysta e rret anpl e

39 step iusing 2th10rcg3{(hﬁ1mmbmet11yébtpnzgkhmmubf(2§g)3[2~melca(pm;@ﬁg91qu:)h,68bﬁor us

hl ori 10 4rm. h 2.0m Yield: 1.7g. 10 1H
ﬁﬁca(gggg@é)a‘?@@f )q‘y‘[ﬂ'?x’ﬁlﬁ? ﬁt) %l?‘? ((1H t)) 706 (1H, s)g 4.43
(21L s). MS!A)?CN‘W@)@’%_M—I‘H]Z { [2-fluoro-3-(triflu oromethyl)b enzyl]
thi o} pyri m din-4-yl)

(trimetdhyl silyl)ethoxy] rret hyl } met hauesul f onam de The subtitle conpound

th f. Ex | 39 st 15
Lot ng ¢ hdd 3 BRpRes 2 BB Pl o Ry PR g HRARE 7o o Ge
(gl 15921 T&g%%%ﬁlﬁictﬂﬂﬁpowl :ésjﬁeﬁaﬁb&zﬁgehnam@rs%is(ﬁymmﬁmﬂwlithé B@g&ggp ?31/ :_l
C ori de .yre .
t), 7.19 “(glmthet%lbﬁﬂ\; E‘?glcciﬂf i) (é EZFth%'jS Oxlzs]alsngﬁzﬁli% 4ml) aﬂdé\’ o (2H,

t), 3.32 dirﬁéth 1§ﬁxhné3(29(§n1§2§he1a)1, 780. 00 (9H, s). 20 Exanple 119
N(2-1(2,3 [ uoro-4-neth benzyl)thlo]-6-{

[ (1R) -1B HHMMRMD@@;&TMI& By 7V PAGERG), 7. 18y i H),di.06 AHy k) ddB f2iledul f onani de
H\WW2,OH OQINF /SANN g F HZ25 The title conpound was prepared from
soI ution of the product of Exanple 43 step iv) (4m) and quenching

3-difl S8y (&Oﬁfdﬂﬂ)d-{{ﬂﬂ‘hiﬂro@t@mlﬂﬁ‘oﬁéﬂﬂ@mknﬂmtﬂﬁ}lﬁﬁﬂnfﬂiﬁ-h%%-ﬁf{ﬁﬁ' bed for

npl e give the title conpound as a white solid. Yield: 4ng. M5
APCI (+Ve)(tmgghymltl}ethoxy]methyl}met anesulfonamide

- The subtitle compound was prepared as a colourless oil by the method of Example 39 step iii)
15 uéing the subtitle product of step ii} (0.57g), methanesulfonamide (0.15g), 60% sodium
hydride (0.26g) and 2—(trimethylsi1y1)etho_xymethyl chloride (0.3ml). Yield: 0.21g.
"H NMR 8§ cney 7.77 (1H, 1), 7.53 (1H, t),v7.19 (1H, t), 7.12 (14, s}, 5.32 (2H, 5), 4.45 (2H,
8), 3.66 (2H, t), 3.32 (3H, s), 0.93 (2H, 1), 0.00 (9H, s).

20 Example 119
N-(2-[(2,3-Difluoro-4-methylbenzyl)thio]-6-{ [(1R)-2-hydroxy-1-methylethyl]amino}-

pyrimidin-4-yD)methanesulfonamide

A OH

25
The title compound was prepared from a solution of the produdt of Example 43 step 1v) (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]



2 6 JAN 2007 WD 2004/ 011443 PCT/ GB2003/ 003175 -122- 1H NMR S (cnddhyAN 2007
"7.27°- 7.23 (1H, n), 6.93 - 6.89 (1H n), 5.56 (111, s), 4.41 (2H s),
3.91 - 3.8WQH440MH3 3.55 - 3.50 (IH, m, 3.48 - 3.43 ( BETGH00300895( 311,
s), 2.25 (3H, s), 1.16 (3H, d). 5 Exanple 120
N- (2-[ (2- Fl uor o- 3- met hoxybenzyl ) t hi o] “B2f[ (1R) - 2- hydr oxy- | - met hyl et hyl ]
am no}- pwA.dd N- 4- ulfa 1 ~ E "0 JJI~. 1S I, N -8
e h 10 PR FP@%%%EEE%@@%@@? éﬁﬁm%i%ﬁe(?ﬁoé)mﬂ%}/ (%}kreg)n%%bd
of Exanpl3814QHysi)Ng.55 he.505ut inf)] 49 9d9qL HOM) ST, i is), ng
trifl uoroacg(?i c a).Ci d (\1.0:#1). Yi el d: o.(1”gI. R/sj'%gﬂ( +%,e)g4(%§19%),ﬁm +(3'HH
NVR 6(DVB®) 7.24 (1H, bs), 7.06 (3H, n), 5.77 (1H, s), 4.70 (1H, bt),
4.33 (2H, t), 4.00 15 (1H, bs), 3.82 (3H, s), 3.40-(IH m, 3.28 (1H,
m, 3,20 (3H, s), 1.06 (31-1, d). The intermediates for this conpound

were predanepl@t2d ol lows: El i) 2-Fluoro-3-net hoxybenzoic acid ‘
Pent anet ':(?g&?g‘ilet hyl enetetram ne (31.2 was added to a sol ution of

L2ml
2-fluoro “‘?’@‘%‘WF@W"F‘}?‘Ylﬂﬂﬁol(ﬁtﬁ@#);‘z.‘hmxb’éa@ﬁhﬁlﬁthﬁll@ﬂjﬂ@"vvas

cool ed t GyriffindSnRicRitdneblrdiablifd (99. 6nl, 2. 5M solution in hexanes) was
added drgjg\l;\/li se. S?i)r rei ng was mal ntai ned for 2h before the solution was

added in a dropwi se fashion to a flask containing solid carbon di oxide
pellets. Upon conplete addition (30mn) the mxture was allowed to warm
to room tenperature Bﬁf ore renoval of the volatiles in vacuo. The
residue was di gaefVved-t'n 10% 25 sodi um hydroxi de sol ution (300nl) and
extracted with 20 (3x). The aqueous was acidified to pH 1 with

oncent ratee®d h dridehl oricFaci d before extracting with DCM The organi ¢s
Were washar hA2 0~ drhedopdySO4) and concentrated in vacuo to afford
the subti {1 eNcorhourrd '

10
The title compound was prepared as a white foam by the method of Example 40 using the
subtitle product of step vii) (0.24g) and trifluoroacetic acid (1.0ml). Yield: 0.11g.
MS APCI(+ve) 417 [M+H]"
_ "H NMR 8mmso)y 7.24 (1H, bs), 7.06 (3H, m), 5.77 (1H, s), 4.70 (1H, bt), 433 (2H, ), 4.00
15 (1H, bs), 3.82 (3H, s), 3.40 (1H, m), 3.28 (1H, m), 3,20 (3H, s), 1.06 (3H, d).

‘ The intermediates for this compound were prepared as follows:
C i) 2-Fluoro-3-methoxybenzoic acid
Pentamethylenediethylenetetramine (31.2m!) was added to a solution of 2-fluoroanisole

20 (15.0g) in THF (450ml). The reaction mixture was cooled to —78°C and n-butyllithinm
(59.6ml, 2.5M solution in hexanes) was added dropwise. Stirring was maintained for Zh
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 o room

_ temperature before removal of the volatiles in vacuo. The residue was dissolved in 10%

25 sodium hydroxide solution (300ml) and extracted with Et,O (3x). The aqueous was acidified
to pH 1 with concentrated hydrochloric acid before extracting with DCM. The organics were
washed with H;O, dried (MgSOy) and concentrated i vacuo to afford the subtitle compound
as a yellow solid. Yield: 7.1g.

'"H NMR & cpeisy 7-50 (1H, m), 7.12 (2H, m), 3.91 (3H, s).



as a yellowsolid. Yield 7.1g. 'HNWR 5 (cncl3) 7.50 (1H m, 7. 15 (A0
m, '3.91 (311, s). 2 6 JAN 2007 WD 2004/011443 PCT/ GB2003/ 003175 -123

i i) (2-Fl ueocedaresboxyphenyl ) met hanol Lit hi um al uni ni uREHEERFLRE3 . 5,
IM solution in THF) was added dropwi se to a suspension of the subtitle
product of step i) (7.1g) in Et20 (18Q@3) at a rate that maintained 5
gentle reflux. Upon conplete addition the reaction was stirred for 1.5h.
15% sodi um hydr oxi de sol uti on was added dropwi se until no effervescence
was Obseﬁ)‘é(éﬂhlua_ﬁﬁs-ﬁﬁeﬂ%x%ﬂﬁ% Im;@tﬁgmqr ecipitate was filtered and the
filtrate diluted with H (1(?’0 ). The organics were renoved in vacuo and
t he resi bittdwaeluyniotven hydrids (8. 201, ( M0Q0dtjon 1T AEF) mgandded dwgvdsataghed with

2M sodi [ Mt | m ), Q bri 150m. i ed

2 Sk USRS S9HHE bR b2 Dy BH ek Rhon A0 PRl o0

white &rastiakdfiure [§@hicdmpléteddditionthdrebion wisMilffeSicr CBE13¥% som( 3H, M),

4.77 (2H, d), 3.89.(3H, s), 1.77 (1H_  t). iii) _

1- (Br onll;{i’i@i'm‘lk) st s dded PRy BriH e rEfensscrnefes P ENed pHisTesiting 1 g)
dded. _ . . g ,

DOm ( 200wty e Py op Hupleq PSRtk 1Bl B EL O pRUEPTAC drpiies ¥HE L e

(14. 0g) . reoged inoacto aml thasessing extetadorithift, 0 ¢ 1 00nd). t Tie agadiitsivome whskedr t her

i et w2 befin hfasoe BRSO R Bt b GSralS) oBRMESKRL "
di | ut g0l dvd doheiraB80i ) ouo TS tiehuBfigeiddifoahe ay@whiié tyaalide 8911, Wasled

with Et20 20 (3x) and the filtrate concentrated in vacuo. The residue was
@uri fi edP-B§ col um chromat ography (10% Et20 / iso-hexane) to afford the

VDU 2sEQRRONd 9. GHER £ g ) SaR g0y R S (eoca) 7.05 (1
2- [ (2: Fl uoro: 3- rrét hbxybenzi/l )t,hi oj pyrim di, ne-il, 6-di ol The subtitle

conpound_was_prepared_as a white solid by the method of Exanple 39 step
i) usi nd) 1-(Bremamsthylyi-flugrej-methpxybenaeRe xybenzene (4. 59)

~Yield: 5.

SRR IR £y o3 BP0 G080
3. 83 ( 31BCM§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 concenfrated to 30ml
volume and diluted in Et;O (300ml). The solid precipitate was filtered and washed with Et,0
20 (3x) and the filtrate concentrated in vacuo. The residue was purified by column '
chromatography (10% Et;0 / iso-hexane) to afford the subtitie compound as a clear oil.
_ Yield: 5.2g.
C - "HNMR 8 cpepy 7.05 (1H, m), 6.93 (2H, m), 4.52 (2H, s), 3.89 (3H, s).

25 iv) 2-[(2-Fluoroe-3-methoxybenzylthio]pyrimidine-4,6-diol
The subtitle compound was prepared as a white solid by the method of Example 39 step 1)
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 & pusoy 7.10 (3H, m), 5.21 (1H, bs), 4.38 (2H, s), 3.83 (3H, s).

30 ‘
v) 4,6-Dichloro-2-[(2-fluoro-3-methoxybenzyl)thio]pyrimidine



- 60% sodi ym hydr i de

30 v) 4, 6- Di-chl or o- 2-[ (2-f | uor o- 3- met hoxybenzyl ) t hi o] pyri ni di ne 22& Jj\ﬂ\,@ﬂﬂ?

* 2007 WD 2004/ 011443 PCT/ GB2003/ 003175 -124- The subtitle conpound was

prepared asygoiftpfiguzsol id by the nethod of Exanple 39 step/GH203/00¥hg t he
subtitle product of step iv) (4.91g), phosphor us oxychl oride (42.6nl) and
N, N dinethylaniline (4.9m). Yield: 444.0. H NNR S (DVsO) 7.74 (1H, s),
7.09 (3H,_nm, 4.43 (2H, s), 3.83 (3H, s).
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usi ng t hdisethilbhilife p}rmdycylemd ssteep v) (2.Qg), net hanesul fonam de (0.609),
éio and 2-(trinmethyl si IKH) et hoxynet hyl

chlori de T(INM_Rrﬁ())Mso)(?éﬁ L, %), 4208 (SRemhrty (&) s5083 [(NEH)+ vi i)

N-{ 6- Clgl oro- 2-[ (2-fl uoro- 3-net hoxybenzyl )thi o] pyrimdin-4-yl}-N{][2-

(trimethylsilyl)ethosy]methyl}met hanesul f onam de 15 A solution of the

subti t| e vjrogehiero-5{(@Huor)-3(fetBOtytenzIfthi oﬁ{) Mﬁ- was stirred
at 90C faor _ 2.5h. The reaction m xture was ut ed |n tOAc (50m) and

washed w(‘crﬁnvﬁﬁ’@ﬂ}'l)ﬁFP’ﬁ@mEthd’i‘}i"&ﬂhW‘Q@W“H%l concentrated in vacuo. The
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547 | M+H]uamg ﬂ)faumbtlée fr2duct of step v) (2.0g), methanesulfonamide (0. 60g) 60% sodium hydride

A R e OB

MS APCI(+ve) 509 [M+H]"

vii) N-{6-Chloro-2-[(2-fluoro-3-methoxybenzyl)thio]pyrimidin-4-yl}-N-{[2-
(trimethylsilfl)ethoxy] methyl}methanesulforamide

15 A solution of the subtitle product of step vi) (0.3g) in (R)-alaninol (1.5ml) was stirred at 90°C
for 2.5h. The reaction mixture was diluted in EtOAc (50ml) and washed with water, brine,
dried (MgSO,) and concentrated in vacuo. The residue was purified by column
chromatography (50% EtOAc / iso-hexane) to afford the subtitle compound as a gum. Yield:
0.24g. ' |

20 MS APCI(+ve) 547 [M+H]"

C . Example 121
' N-(2-[(2-Fluoro-3-methoxybenzyDthio]-6-{[(1R)-1-(hydroxymethyl)propyljamino}-
pyrimidin-4-yI)methanesulfonamide '
25
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H2 6 JAN 2007 WD 2004/ 011443. PCT/ G82003/ 003175 -125- The title c%ﬁﬂéﬂr?%w
"was prepared as a white foam by the nethod of Exanple 40 using the
subtitle prw@aew/oofH4step i) (0.24g) and trifluoroacetic BEVEBIIGGHT.
Yield: 0.11g. MS APCl (+ve) 431 [M+rH + 1H NMR S (DVBO) 7.10 (1H, bs), 7.06
(3H m, 5. 80 (1H, bs), 4.64 (111, bs)12%.30 (2H, t), 3.85 5 (1H, bs),
3.82 (3H, 3.39 (1H, bm), 3.20 (3H _ bs (111. p) 36(H D),
0.83 (3H, Tbce)ﬂ © CPRORHE WA ER AT afvebltetfﬁ%@)bwrﬁaa@rh@d diprample

fol l ows: subtitle product of st 0.24g) and trifl i . Yield: 0.11g.
N (2 [ (2 Fioro 30 Se%l)( ggr?‘zly thiol-16 ac{ il YIEE 0 B et hyl ) pr opy

| j ami no} -MBWRGH-diehd 2L PNGEN- { [ 2- (tri net hyl si I yl ) et hoxyl

Exapi }er%a@ﬁi&v%)&%"éﬁé‘ 9%>A7 DB 2h ol e Pl Bl 5P 28 5.5
Sti 1T ech SUHOAG. 1,09 Ghr 3413 SEHT BAELIANSE w61 RSP, Lo B8 Rt f SO

and washed W th d brine, dried dncentrated in vacuo.
The resi due was purlfled by col umm chrorrat Qgraphy (50% Et OAc /

| so- hexa Lo affaqr ot't e _conmpound a m Y'eld: 0. 26qg. 15
:VE APCT( nﬁg %\q ﬁ_ﬁm;r U I A p’(%%e%{as félo; 94 ! 9
[ (1R) - 2- hM\ﬂJ(m mummxhahwﬂenamﬂnﬂ}] {8-{F((1ﬁ)-m{h§mxyﬁeﬂm)ﬁvd IJamino}-

enzyl)thioj- pyrimdin-4-y|} i m dazol e-4-sul fonam de 20

_HN, ~, OH Pyninpd m—é)yi)ni&r{[%(tmﬂqthmb’l)ethowf/nwtw@ap@tnnwlfeﬁaw subtitle
conpoupg &fs,olﬁﬁ ofthe ﬂ@mﬂe)co,ﬁgama%m%:ﬂ@b 196 st(e]ipvf% . 5’%2)111 (T 136% tidry) was

stirred at Upon tooling react wa ted with
5 acet onil (I ﬁllnb) wwme@wozmmm dmecvcactmmmu)dm@lm )hlwadi irsEiQAd (AGmI)

i nt ai ned .f or, 10m.n sol i al I orated under reduced
pressur e Bfd 3 m@%‘gﬁﬂd Prg g?‘ﬁéf @W 86‘1 Wnce ated i vacuo. The Tesidue was
purified by column chromatography (50% EtOAc / iso-hexane) to afford the subtitle

compound as a gum. Yield: 0.26g.
15 MS APCI(+ve) 561 [M+H]

Example 122
N-{6-{[(LR)-2-Hydroxy-1-metliylethyl) amino}-2-[(3-methoxy-2-methylbenzyl)thio]-
pyrimidin-4-y1}-1,2-dimethyl-1 H-imidazole-4-sulfonamide

20
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A solution of the subtitle compound of step i) (0.4g) and (R)-aianinol (0.11ml} in NMP
(1.0ml) was stirred at 90°C for 2h. Upon cooling the reaction mixture was diluted with
25 acetonitrile (4ml) and 2M hydrochlotic acid (1ml) and stirring maintained for 10min. The
solvent was partially evaporated under reduced pressure and the reaction mixture diluted in
EtOAc (50mi) and washed with H,O (5Sml), dried (MgS0Q4) and concentrated in vacuo to
afford a yellow oil. The residue was purified by reverse phase HPLC {(gradient 90% to 5%



Et OAc (50m ) and washed with H20O (5ml), dried (MJSH) and concentzgtJé\H Y
“vacub to afford a yellow oil. The residue was purified by reverse phase
HPLC (gr adiaintoe98Pads0 5 % 26 JAN 2007 WO 2004/011443 PEUNE2003003175
-126- 0. 02M amoni um hydroxi de / acetonitrile) to yield the t|tIe
conpound as a white solid. Yield: 12opgg-MS APCl (+ve) 497 [MHH + '"H NVR S
(DMVBO) 7. 701\}5111 bs), 7.03 (4H, -m, 5.88 (1H, bs), 4.69 (2H, bs), 3.90
(1H, bs) 0.08MsemmgniggHydexided agatonitrile) tonyeld the2idle c@BpowId, as 3 vogteadl. ) |
2.26 (3Hy; ,1%}?%0)3 (3H, d). The internediates for this conpound were

pr epar ed as fo |

N { 6- Chl MPARCI(E3c)MOrHRNE]2- net hyl benzyl ) t hi o] pyrimdin-4-yl}-1,2-dinmethy
I -N-{[2-, {Itrl met hyI Si l&@%{{et hox&}a met h}/é} 1H i m dazol e- 4-sul f onam de 10
The subt i HINVBGmaond? BBk P &8 &4t &8l Bubd) k€9 GH, bely 3998 1 Hehshakdd of

(2395 Pk vt o SRR shrRs T Pt 168 585 Bo% sod 3%?" K
hydri de (0. 87g) and 2-(trimethylsil yI ) et hoxynmet hyl chloride (1.5nl).
Yield: 2, 2 M5 APCI &_+ve) 646 [ MrH] 15 Exanpl e 123

N—{ﬁ |[E) 2 TG riepmpdintes @%PWPW%WH@MES{OIQWW hoxy 2- ]
oo R PR B oy Lo s TRbSvtold R T Bi e ar O

as a whi (hflmﬁihyldlljd)pthdw]mﬁhht}dfﬁ-imﬂaao@@ulﬁﬁamuieng the subtitle product

of Equa‘p lﬂale sﬁa%tl% x%po&nd(was pr hred as a co o@rlgscs) o% bn?hehl}r/letgog 8la}gxampqe 3§ Otep? 91511 )
C : using the subtitle product of Example 120 step v) (2.3g), 1,2-dimethyl-1H-imidazole-4-

sulfonamide (0.60g), 60% sodium hydnde (0.87g) and 2-(trimethylsilyl)ethoxymethyl

chloride (1.5mi). Yield: 2.2g.

MS APCI{+ve) 646 [M+H]

15 -

Example 123

N-{6-[(2-Hydroxy-1,1-dimethylethyl)amineo]-2-[(3-methoxy-2-

methylbenzyl)thio]pyrimidin-4-yl}-1,2-dimethyl-1 H-imidazole-4-sulfonamide

ST
s

20

The tiﬂe compound was prepared as a white solid by the method of Exaruple 122 using the
subtitle product of Example 122 step i) (0.40g) and 2-amino-2-methylpropan-1-ol (0.20ml)
then 2M hydrochloric acid (1.0ml). Yield: 13mg. |

25 MS APCI(+ve) 511 [M+H]" |
'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. 5), 3.52 (3H, s), 3.35 (2H, bs), 2.25 (3H, s), 1.18 (6L, s).



_then 2M hydrochloric acid (1.0m). Yield: 13ng. 25 M5 APCI (+ve) 535 JAN 007
"[MtH+ "H NVR S (DVBO) 7.28 (1H, bs), 7.04 (3H, n), 5.23 (1H bs), 5.72
(1H, s), 4v2G2fodbhias), 3.82 (3H s), 3.52 (3H s), 3.3FcirAds00dme}17s 2. 25
(311, s), 1.18 (6H, s). 2 6 JAN 2007 WD 2004/ 011443 PCT/ GB20031003175
-127- Exanple 124 N-{6-{ [(1R)-1-(Hydrpmynethyl)propyl] amn

0}-2-[ (3- net hoxy- 2-

met hyl beExamuleidd pyri mi di n-4-yl}-1, 2-di met hyl -1 Hi ni dazol e- 4- sul f onam de

HNY, OH ~N, E ove \N/ The title oynd was prepared as a
white so:}Y'é@l{)@gﬁt"‘a%%‘i\rl%ﬁlnﬁﬂlyg?ﬁqﬂﬁ]@“ﬂﬁ'}ﬁL‘%‘ﬁﬁéﬁﬂ‘g"ﬂsubti t 2 prpoduct of
Exanpl e H&hﬁmeﬂzgi)ihié%ﬂyﬂﬁﬁhm-@-Fvg-i,ﬁ)dnﬁeﬁ -1QhHiBRele-d-thlfadabidd hen 2M
hydrochl oric acid (1. ). Yield: “46ng. 10 M5 APCI (+ve) 511 [ M+H] + 1H NWR
S (DVMSQ) 7.72 (IH, bs), 7.03 (111, bs), 7.00 (3H, bs), 5.92 (1H, bs), _
4.62 (1H, bs), 4.26 (2H,_ s), 3.82 (4H, bs + s), 3.54 (3H, s), 3.36 (1H,
m, 2.27 (3H, s), 1.57 g/lli, m, 1.35 (1H m, 0.81 (3H, t). 15 Exanple
125 N-(2-(Benzylthio OH

[ (1R) - 2- hydr oxy-1 - rrez"HyI ethyl l am no}pyrimdin-4-yl)-1,1, 1-
trifluoromethanesulf ide HX~CH IN R 1P F3C SOH NS 20 Triflic
anhydri de (0.38%119 s added dhfopwi se to a solution of the subtitle

product of N SN NP OMe
—~ ] A
N
c '

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 (R}-2-aminobutanol (0.19ml) then 2M
hydrochloric acid (1.0ml). Yield: 46mg. ' '

10 MS APCl(+ve) 511 [M+H]" |
"H NMR 8 pumsoy 7.72 (1H, bs), 7.03 (1H, bs), 7.00 (3H, bs), 5.92 (1H, bs), 4.62 (1H, bs), 4.26
(2H, s), 3.82 (4H, bs + s), 3.54 (34, s), 3.36 (1H, m), 2.27 (3K, s), 1.57 (1, m), 1.35 (1H,
m), 0:81 (3H, t).

15 Example 125
N-(2-(Benzylthio)-6-{[(1.R)-2-hydroxy-1-methylethyl]amino} pyrimidin-4-yI)-1,1,1-

C : trifluoromethanesulfonamide

20 | :
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 throngh

extraction with DCM (2x10ml). The organics were combined, washed with HgQ, brine, dried



Exanple 3 step ii) (0.4g) and NN-diisopropyl ethylanm ne (1.7ml) i nzlﬁdﬁmaz;ﬁm
-10C. After 15m n saturated sodium bicarbonate (10OM) was added and the
organi cs rsupMesEd4Bhr ough extraction with DCOM (2x1 O BCY/GCBHE U &N cs
wer e conbi ned, washed with H20, brine, dried 2 6 JAN 2007 WD 2004/011443
PCT/ GB2003/ 003175 -128- (MyS™) and cdd8entrated in vacuo. The residue

di in, THE (1 d t.ed P '
1o o PR b 208, PSRt B PP VTR g,
hydr ochl esiicte@dbiugilanithéam (Tt (@S 1Ma8 THF efrasRidsheine gedif@sy waitel washed
with brine, dried 1_‘&NQSO{L and concentrated in vacuo. The residue was
puri fi ed vB{s B4 hydpc OWBE%%WDW&MHE%P the orgavjes srawesbedwith gum
Whi ch _ . : _ : 0 el d ti d
Foam v; ST40 GeEORES G AAAMALERENG yobfp Tk iyl okl SHBEG" (1Y
s), 8. 44 chibbhatayaphy (288 n{etiahol [A)CMJ i8atford 4 girh WiddHlwasfreez6 dAl€d frddi dichne
67210 B & o btte Sodipound s a fo Yield0.8% 0 < 520 (2R M. 109 (SR
N (2-( Bemg@@[(ql),é)izgtﬂm* 6- {[ (1R) - 2- hydr oxy- | - net hyl et hyl ]
am no} pyri mdin-4- yl)ynmet hanesul fonamde HN\~~CH C O O INHN / 15 The
title confoNMB obudox Ehp0 6118 s),GR.4it Hyald 712588, dRd-37n TEM3ER 00§20 60, 5),
treated with N chl J14g). . f h latil
remved Pttt ot T oLk BE st et B oy Race Hhic
((gradigent 95%to 20% 0. 02M ammoni um hydroxi de / 20 acetonitrile) to

(eld the title conpound as a white solid. Yield: 0.25g. M5 APCl (-ve) 402
MH 1 O 10.33 (114, s), 7.41 (211, d), 7.35 - 7.20 (3H m,

N H
? 21? (.1Eﬁ-ﬁiﬁeﬁféﬁi@)&chfo}oﬁ-{fﬂﬁ?—?%?5@%me¥ﬂylefﬁyﬁ§ﬁu%n%ﬂﬁdﬁﬂ-4§' 50-3.31

yl)methanesulfonamide
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The title compound of Example 3 (0.4g) was dissolved in DCM (20ml) and treated with N-
C‘ chlorosuccinimide (0.14g) for 2h. The volatiles were removed in vacuo and the residue

purified by reverse phase HPLC ((gradient 95% to 20% 0.02M ammonium hydroxide /

15

20 acetonitrile) to yield the title compound as a white solid. Yield: 0.25g.
MS APCI(-ve) 402 [M-H]
' NMR Spusoy 10.33 (1H, s), 7.41 (2H, d), 7.35 - 7.20 (3H, m), 6.76 (1H, d), 4.79 (1H, 1),
4.39 - 429 (2H, m), 4.28 - 4.16 (1H, m), 3.50 - 3.31 (2H, m}, 1.12 (3H, d).

25 Example 127 |
N-(2-(Benzylthio)-6-{[(1R)-2-hydroxy-1-methylethyl]amino}pyrimidin-4-yf)-2-

chlorobenzenesnlfonamide



25 Exanple 127 N—(2-(Benzy|thio)-6-{[(1R)-2-hydroxy-I-nethylethyb%EJAN2m7
¢ am nQ} pyri m.di n-4-3d)-2- cbl orobenzenesul fonam de 2 6 JAN 7007
2004/ 011443 PCT/ GB2003/ 003175 -129- H\W~OH CI O O -N
2- Chl or ophdY) P¥&PH4&tesul fonyl chloride (0.17g) was adde&cgﬁngﬂg%WﬁW§on of
the subtitle product of Exanple 3 step ii) (66nmg) in pyridine (2nl) and
N, N- di met hyl am nopyridine 5 (24ng). THE9 eaction nmixture was stirred for
18h. The volatiles were renoved under reduced pressure and the residue
diluted in THE (5m) dnd treated with 2M hydrochloric acid (5m) for -
5m n. The sol vent %rated and the residue partitioned between DCM
and treated with saturated sodi um bi carbonate to pH neutral. The organic
| ayer was ,.sbed 't INH20 and brine. The organics were dried (MpSOX) and

concentrated te qua This material was 10 purified by colum
chr omat og Hy (ﬁoo/ QRc / to yield the title conpound as an
orange so Yi el d: 19rrg. PCl (+ve) 464 [MtH + 1H NVR S (Dvb0) 10.88

(1H s), 8.07 (1H, d), 7.66 (211, m), 7.56 (1H n), 7.27 (511, n), 6.45
(1H, bd), 6.09 (111, s), 5.91 (1H, s), 4.24 (2H q), 3.85 (111, bt), 3.30
128 N- (2

((aﬁi ; ) 'n] .%é’h eropﬁwllm&@eﬁég?ﬂgﬁs}ﬂw%@ M@é&’%}ﬂ%‘e% aﬁ?&ﬂ%'ﬁ phit ?uhﬁalﬁ
yl) met hangsdikf amaahdee I BHosik) 8QyidinE (2 aNBN, Ndimethylaminopyridine
5 (24mg). The reaction mixture was stirred for 18h, The volatiles were removed under reduced
pressure and the residue dituted in THF (5ml) and treated with 2M hydrochloric acid (Sml) for
C Smin. The solvent was evaporated and the residue partitioned between DCM and treated with
saturated sodium bicarbonate to pH neutral. The organic layer was washed with HO and
brine. The organics were dried (MgSQy) and concentrated fo yield a solid. This materal was
10 purified by column chromatography (20% EtOAc / DCM) to yield the title compound as an
orange solid, Yield: 19mg,
MS APCI(+ve) 464 [M+H]"
"H NMR 8 pusoy 10.88 (1H, s), 8.07 (1H, d), 7.66 (2H, m), 7.56 (1H, m), 7.27 (SH, m), 6.45
(1H, bd), 6.09 (1H, s), 5.91 (14, s}, 4.24 (2H, q), 3.85 (1H, bt), 3.30 (2H, m), 1.02 (3H, d).
15 '
Example 128 | |
N-(2-[(3,4-Difluorobenzyl)thio}-6-{[(1R)-2-hydroxy-1-methylethyl]amine}pyrimidin-4-
' C yDmethanesulfenamide

2%

HN
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The title compound was prepared by the method of Example 27 using the subtitle product of
step iii) (0.3g) and methanesulfonyl chloride (0. 16m1) Yield: 77mg.
MS APCI(+ve) 405 [M+H]"

20



.20 F The title conpound was prepared by the method of Exanple 27 @i 2007
the subtitle product of step iii) (0.3g) and net hanesul fonyl chloride
(0.16ml). WeRw+/o0mF4dy. MS APCl (+ve) 405 [ MtH] + 2 6 JAN ZGI7GB2NB/003175
2004/ 011443 PCT/ GB2003/ 003175 -130- 1H NWR S (DMBO) 7.51 (111, nm), 7.33
(2H, m, 5.78 (114, s), 4.70 (1H, bs);134-30 (21-L q), 3.95 (111, bs),

e 2o S G s AR 6B b
6- Ami no- 2t (53), 4.7 @Hyﬂ)pp@@ﬁ%ty’ 'T!O@!SPBIrd)m di n-4-ol The subtitle conpound

was prepared according'to t pfocedure ‘of Exanple 1 step i) treating
4- am no- 6- hydr oxy- 2- mer capt opyri m di ne nonohydrate (2.0g) with 3, 4-

di fl ' 2. 660) t fford th itl d

whi t o solth e 05ak R S e e B a R Rl 7 52 (201 .
6. 58 (311), ﬁ-haiino-é-[_@ﬁmmrob@zf;l)&i@p fighflinsgde1 10 Cii) _

6- Chl oro-2-[(3,4-difluorobenzyl)thi ofpyrl m di n-4-am ne -The subtitle

conmpound TH#&&ukitle sampeund Wi rrerargdraserieing &¢ themagreiiyre 0§ Ezmyple 4 steprid irafingo
th edur e ¢ it 0) i ; i k- t
b een' 1 oara ety dfoks ThinErolp Bhirishb o B BE L DESI S, digfoBhagyc’ o @

APCI ( +vepradie (2dg) o afifor)l the subtitle compound as a white solid, Yield: 3.35g.

N((1R) -2-{[tert-But i_ethyl)silyl -1-met hyl et hyl)-2-[ (3, 4-difl
obenzyt ) ELNB P o FEL A5 db S8 RSRUER: o Pt Sk st omt)
was adged to a solution of (R)-alaninol (5.0n) and the 20 subtitle

oduct of step ii) and stirred at 120C for 7 days before partitioning
E;t veen HRG-Chivdo-DCA,4-TiftncrobenzyDthinjpydmidiabamitiet h H20, brine, dried

by col Ul RFGEEOaPaBy e fheteofifodbumha) (B st Bibs ' o
treated pidobduirebeBz@he ( Gted9glo ANAd theSabtitld (RBARE ad £Ereedishinl vilisE By sl V!

chloride (0.63g) in DMF (1.5ml) and stirring nmaintained for 18h. The 25
react i ondirstyin dhemBseguentstePoned bet ween Et OAc and H20 and the organi cs

recovqrseg%&q;@(ﬁ@ves Jgfnd concentrated in vacuo. The residue was
d by col um’” chronat

purifie graphy -

iif) N-((1 R)-2-{[tert-Butyl(dimethyl)silyl]oxy}-1-methylethyl)-2-[(3,4-difluorobenzyl)-
thio]pyrimidine-4,6-diamine a
N,N-Diisopropylethylamine (4.9ml) was added to a solution of (R)-alaninol (5.0ml) and the
20 subtitle product of step ii) and stirred at 120°C for 7 days before partitioning between H,0
and DCM. The organics were washed with H;O, brine, dried (MgSO;) and concentrated in
C : vacuo to afford a residue which was purified by column chromatography (8:1 EtQAc / iso-
hexane). The residue was treated with imidazole (0.29g) and a solution of zerz-
butyldimethylsilyl chioride (0.63g) in DMF (1.5mi) and stirring maintained for 18h. The
25 reaction mixture was partitioned between FtOAc and H,0O and the organics recovered, dried
(MgSQys) and concentrated in vacuo. The residue was purified by coluﬁn chromatography
(6:4 Et;0 / iso-hexane) to afford the subtitle conipdund as an orange gum. Yield: 0.61g.
MS: APCI(+ve) 441 [M+H]"

. 30 Example 129 |
N-(2-(Benzylthio)-6-{[(1R)-2-hydroxy-1-methylethyl]amino}pyrimidin-4-yl)-1,2,3,4-

tetrahydroisoquinoline-7-sulfonamide



. (6:4,Et20/ iso-hexane) to afford the subtitle conpound as an or ah§elAY 7
Yield: 0.61g. Ms: APClI(+ve) 441 [M+lI 1] 30 Exanple 129 N-{,Z- SB

enzyl t hi 0) WO-2004/(1144§ - 2- hydr oxy- | - et hyl et hyl ] PCT/GB2003/003175

am no}pyrimdin-4-yl)-1,2,3,4- tetrahydroi soquinoline-7-sul fonamde 2 6
JAN 2007 WO 2004/011443 PCT/ GB2003/ 0431¥5 -131- HW~-CH O ON HNII \ S'H
Nl °S The title conpound was prepared by the nethod of Exanple 127 using
the subtitle product of e 3 step ii) (0.2g) and
2-(trifluoroacetyl)-1, a,;ﬂ/itvtng rahydr oi soqui noline-7-sulfonyl 5 chloride
(0.49g). Yield: 84ng. APCI (+ve) 486 [MtH + IH NVR 6 (oMsQ D20) 7.59
(1H, d) 7.55 (1H, osp (6H, m, 5.65 (1H, s), 4.17 (2H, t), 4.01

2H, 7 41H.m), 3.24 (1H, m, 3.09 (2H t), 2.84
EzH, f§ %’dg hfg%ﬁxmo 5-{ E(z (g)enzylthl f)) 6- {)
[(1R)-2-h - hyl et hyl ] ‘&aAo} pyri m di n-4-

yl')am nol sul fonyl }-2-furoic acid HN| ,OH ~-NR /PHOS\ N3 H 15
Hydr ogen chl ori de (2L, 4Min dioxan) was added to the subtitle product
of step il and stirred for 2h. The volatiles were renoved in

vacuo an f% %é? ?CE@IO&B@ wiak propared by heragtiodsef Exgmaleel Ymeiag thyraulitidaprodwsof o

S0, RSO 040 (SR E LS bt Lo
5 chloride (0.49g). Yield: 84mg. '
MS APCI(+ve) 486 [M+H]" |
C "H NMR 8 pumsomz0y7-59 (1H, d) 7.55 (1H, 5), 7.27 (6H, m), 5.65 (1H, ), 4.17 (2H, 1), 4.01

(2H, 5), 3.81 (1H, bs), 3.37 (1H, m), 3.24 (1H, m), 3.09 (2H, 1), 2.84 (2H, 1), 1.03 (3H, d).

10 Example 130
5-{[(2-(Benzylthio)-6-{[(1R)-2-hydroxy-1-methylethyl]amino} pyrimidin-4-

yl)amino]sulfonyl}-2-furoic acid

Hy 0"

(_ How H )\/\©

15
Hydrogen chloride (2ml, 4M in dioxan) was added to the subtitle product of step ii) (30mg)
and stirred for 2h. The volatiles were removed in ﬁacuo 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.

20 MS APCI(+ve) 436 [M+H]"
'"H NMR 8 pwmsoy 7.40 (2H, d), 7.30 (3H, m), 6.97 (1H, d), 6.91 (1H, d), 5.85 (1H, s), 4.34
(2H, q), 4.02 (1H, bs), 3.39 (1H, m), 3.30 (1H, m), 1.07 (3H, d). -

The intermediates for this compound were prepared as follows: -



"HNVWR S (DMBO) 7.40 (2H, d), 7.30 (3H, m, 6.97 (1H, d), 6.91 (1245)@1}.]2[]{]7
585(IH s), 4.34 (2H, q), 4.02 (IH bs), 3.39 (IH m, 3.30 n,
1. 07 (3H, w)oz208hetiaat ermedi ates for this conpound were ﬁﬂ@@ﬂwm&ﬁ%
follows: 2 6 JAN 2007 WD 2004/011443 PCT/ GB2003/ 003175 -132- i) Methyl
5-[({2- (benzyl t hi 0) - 6- [((1)’?) 2- {[tesi1-31autyl (di met hyl)silyi]oxy}-1-

met hyl et byl ) am no 2-furoate Mt hyl

g{ _ﬁg Y L am no) sul fonéwl

5- (chl or SNethghH(f2 ?W](%H’k‘;([ﬁ By ¥ roprbugdiiare DsilylozBrin i on of the
btitl dine (15nl d

NN d e Rt halinof R -F Ry ol T TS Yae S rred

f;) r 18h. MEtH}l]l 6t(hﬁoroa1llllfa]13rbt2 fmi‘c;akt]dn@ ﬂg?lﬁ]z:ﬁddedm the smwdmﬂﬁggubmagé?dd@g ?Rd

stirring pain e ur o).vept. was_ evapo n e

Fes! due obRiAed 59 LG e B Y SRy e op GBS (b

yi el d Shfbaﬁt‘iﬂﬁﬁﬂﬂhﬁ mﬁwa%r £8h, %ﬁﬁiﬂe@ﬂl’ic?bﬁ&ﬁhe sﬂlﬁhﬁ chﬂ}rﬁé@ 27d1wAYR |

(DVBO) 7.38 (7H, . m, 9 (1H, bs 4,26 1H

- bs), 3. 8addeﬂ@n(13mnnsynmn3mgeﬂ fpz&iﬁlrth@wm Ijl@s@laflsntvc@s evapo%ec(mdtgm yesidoe 01
6H,

6T (2 ( B prseby i paagreEhy (U BRI RO Fid b Py porpeound

nmet hyl et hyﬁyammghggymlﬂum Mod-yl }am no)sul fonyl ] -2-furoic acid Lithium

hydr oxi de 33rrgé)jf was added to a solution of the subtltlerf{)roduct of step

i) (o. 23 NMIR susPHESR (FARan) 179 (1H, 8)) SQAd181 D 4-#h (FHhved 1t 2 (&8 b -87h.

The TH tral d with AcOH
For QOclE Shet Pty D EAGABE™ R 0 83 M SRR, 0 oS Wi th b2,
éel ed (MJS™) and concentrated in vacuo. The resi due was purified by
reverse phase HPLC di 95% tqQ 20%.0. 02Ma nj um hydr oxi de /

acet oni tﬁ) 5‘&&%@“’9"‘8?"3‘%[zgh?“iztﬂ[‘é" %ﬁ'r%‘é‘uﬁ@ﬂ%@s Al t-luni %/e s)c(): id. Yield:
0.14g. 2 N 5.72 (1H, 4. 26
(20 ) %&’g'sg%nﬁngﬁwH"“ﬁ’ﬁ(yﬁ}%?,“"%?ﬂ%@??1H, ¢ 07 ESH 33 0. 84
(9H, s), Lohinoy hydedtides(P3mg) Easadded tolBphniop f {1 subritlel rrodus) ofbstdp 1) (0.23 g) in

(pi perta tHE Y R0 on e s B Rh o Tr BT ks el B o and

the residue neutralised with AcOH before extracting with EtOAc. The organics were then

washed with H,0, dried (MgSQ,) and concenirated in vacuo. The residue was purified by
reverse phase HPLC (gradient 95% to 20% 0.02M ammonium ilydroxide / acetonitrile) to
yield the title compound as an off-white solid. Yield: 0.14g.

20 "H'NMR 8§ 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, 5), 0.00 (6H, s). |

Example 131
N—(2-(Benzylth10)-6—{[(lR)-Z-hydroxy-l-methylethyl] ammo}pynn:udm—4-yl) -5-

25 (piperazin-l-ylcarbonyDfuran-2-sulfonamide

Hy~ O

o 30 L)
0.5~ =

N~ 'N° 'S
NWVH /\©



HNN,Nal-, %, N H2 6 JAN 2007 WO 2004/ 011443 PCT/ GB200310031675AN 2007
-133- Hydrogen chloride (2mM, 4Min dioxan) was added to the subtitle

- product of wbeposrop1449. 12g) and stirred for 2h. The vol aRGCT/682008908175
removed in vacuo and the residue purified by reverse phase HPLC
(gradient 95%to 50% 0. 02M amoni um hygg3oxi de / acetonitrile) to yield
the 5 title conmpound as.a white solid. Yield: 68ng. MS APCI (+ve) 533
[MtH + IH NMR S (DMSO) 7.35 (2H, d), 7.24 (3H, in), 7.02 (1H d), 6.86

(i m B 8epiHonds oo &tiniflaghyes o fhunfie podglBrbdb @R P00
for this andrfimehfbr Aler Téhmdalﬂesaﬂemserh@eﬂ(m\mcuo and thp residus purified by reverse '
E inﬁretB E;Ylhag:th(‘&'éf(); ggﬁ;cﬂ@?ﬂc qorﬁocﬁ &8%&0&1&1}1% (Smm%t y c(e c;mnt% e?¥o 2}13 d tﬁl Joxy}

~am no) Sﬁ'ﬁt&%&ﬂp@hﬂ%%ﬁ% soti§; ammsa%e
tert-Butyl pi perazine-1-carhoxylate (45mg), N hydroxybenzotriazole (33ng),

and then M&A“d’ﬁi(‘b’lﬁ)&&%ﬂl [drBbdi i mi de (50ny) were added to a solution of the

hthe T oBRIBRS GRS 70 GrbaVar ! el S (e R i) e

filtrategawenses. e ds)s 7B (01 g 3. 3% (1 Bdmf, M4, AR §10 REY, A0S BH, N
vacuo. Tﬁe@m %\ﬁg vvas) purl(fl ed?by c(lol um§1 chromat ggrapﬁw( 0% E?30Ac)/
i so- hexane) to yield the subtitle conmpound as a Whl te solid. Yield:

%%?Bedr\]/? | %ﬁ\@?&[yﬁﬁé\%ﬂ?oﬁ(ﬁgﬁ%@%@ aﬁ%ﬁy IS] am no} pyri m di n-4-

) am no]ip terf Byl 3-{(2-Xb elizytthioydo-[A1RWL H [reddutytidimeitylsilyl]oxy}-1-methyl-
ethyl)amino]-pyrimidin-4-y1} émind)sulfonyl] piperazine-1-carboxylate
tert-Butylpiperazine-1-carboxylate (45mg), N-hydroxybenzotriazole (33mg), and then
dicyclohexylcarbodiimide (50mg) were added to a solution of the subtitle product of Exampie

- 15 130 step ii) (0.14g) in DCM (Sml). After 1h the reaction ws filtered and washed well with
DCM. The combined filtrates were washed with brine, dried (MgS0,) and concentrated in
vacuo. The residue was purified by cotumn 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 ‘ _

' C 5-{[(2-(Benzyithio)-6-{[(LR)-2-hydroxy-1-methylethyl] amino}pyrimidin-4-
yDaminojsulfonyl}-N,N-dimethyl-2-furamide

HN/\/OH

T

Hj‘““

2M Hydrochloric acid (10ml) was added to a solution of the subtitle product of step 1) (0.20g)

in THF (10ml) and stirred for 3h. The volatiles were removed in vacuo and the residue was



.0 O,i-<-- SH NS 25 2M Hydrochloric acid (10m) was added to a s@lbutANoli(7
of the subtitle product of step i) (0.20g) in THE (10n11) and stirred for
3h. The volV@ RM0d81iT e renpved in vacuo and the resi due RAEECBEBABGH7 WO
2004/ 011443 PCT/ GB2003/ 003175 -134- extracted with DCM The organics were
washed with brine, dried (MySO) and ebdeentrated in vacuo. The residue

i fied HP i_ent, 95%:t 9 02 [
hydr ox1 aS SRR BERT T Byt e RE i S ARIO SnBg
Yield:  3dnguod TMEreARGE (ray erifdilhy ivrdre phtkdIWRLC (£ralifehd) 9575 B%0024.02Mmd) |
7.28 (311, m), 7.05 (2H, bs), ? 93 _(11H vbs), 4. 73 (1H  bs), 4.35 (2H,
bs), 4. 13mmqiuy Bedroxide A eceieniiniigijo vigldghe it fompopnd os gwhitaglid Field:1, 07
(311, d) .31;;@? i nternedi ates for this conpound were prepared as foll ows:
10
t5;1[ :(§25( M?Aﬁ&l@?@ﬂ?ﬁ_{l{&ﬂl? -'2-{[_tent - but yl (Fli nﬁlt Rﬁ/l ) Si ![yl } o>2<y}- 1- net hy!A\e

am - ri i.n-4- 0).S - N, -2-fur
~ sof ut on BrVIRS e 709 Bttt Cof Tk Y bl 0B L Yosh 6. 8 ok b

- agqueous .(%,%5,@13%@&%?3.%‘3@?3.@@ giﬂ,%@b,&%t(%ﬁ%s&gﬁ @Pﬁiﬂéa}.i les were

renmoved in vacuo and extracted w organi cs were
washed with brine, dried (MJS04) and 15 concentrated in vacuo. The

residue purified.b | umm. chr onat ogr aphy ., (50% Et OAc / i so- hexane) to
yi el d th%&%’f’?‘ﬁd@yﬁég&ﬂb‘ n°8m£8“‘ér?‘<}%r?ﬂ’6%6%f%ﬁ°&sd: 0.14g. MS APCI (+ve)
606 [ MoHliys-[Exapaize1tBR$-62(1R)-2-{[fert-butyl(dimethyl)silyljoxy}-1-methylethy}amino]-
Q;ﬂ( 2-[( 3-])g3hl[or 0- 2- Ituor%obz[g(nzg/l ){t[tﬁ'itn]u-qég 1m(et1|¥))_51235 LO;(}:I? oxn;?l y%tyh)ﬁng;or]]yl ]
N F

no} py myringidn-4-yl} pming)sulipus )V Aedimatiyi-faramide e- 1- sul fonanide 1, N SOH
N gy Mluﬁo'n'o% e subtifit H-oduct-ofExample 130 step i} (0.37 £) in 40% aqueous '
dimethylamine (4.2ml) was stirred for 18h. The vblatiles were removed in vacuo and the
residue extracted with EtOAc. The organics were washed with brine, dried (MgS0O,) and
15 concentrated in vacuo. The residue purified by column chromatography (50% EtOAc / iso-
hexane) to yield the subtitle compound as a yellow gum. Yield: 0.14g.
MS APCI{+ve) 606 [M+H]"

Example 133
20 N-(2-[(3-Chloro-2-fluorobenzyl)thio]-6-{{(1R)-2-hydroxy-1-
methylethyljamino}pyrimidin-4-yl)-cis-3,5-dimethylpiperazine-1-sulfonamide

Nl

F

@ L
Y l
Cl
HNf NS

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]".



. 25 The title conpound was prepared as a white solid by the nethod2&fJAN 2007
Exanpl e 39 usirl?ﬂthe subtitle product of step ii) (0.379% _and '
(R) - al ani n8P 2P4MI3443 vi el d: 6ny. MB APCI (+ve) 519 [ MrH] }FCHGBIUN3E07  wo
2004/ 011443 PCT/ GB2003/ 003175 -135- tH NVR S (DVBO) 7.59 (111, t), 7.47
(111, p), 7.15 (1H, s), 5.80 (1H, s),13-67 (1H t), 4.35 (2H s), 3.90

(or o MK Rpsindsi il i o g R ihel S s dsd i B s

i) ci s- 35)53.90 (181, BY), BiSPERHZI) R34 (431 h) OB 1AL 93T §N0.94 (6H, d).

cis-2,6-di rretg?l p?)lper azi ne)(5. O(g) ahﬂr)ld su fan?de ((10.%9) i % 1, zl-di oxane
(100m) was stirred for 72h at 110C. The volatiles were renoved in vacuo
and t he Wl | i . fil te was evaporated to a

yel | ow sglﬁeﬁ%fg%%@%?s?ﬁgﬂgg%@%ﬂﬁéQr%;étpé?| aqd a\%’éﬂo%vdﬁ. ssol ved in methanol and
appl i efl ¥ oisdis-Simethgpiperagee-{-bofonandiie cartri dge was washed with 10 50%

aqueous t.hanol . (200 efore the btitle product was eluted with 5%
a?moni ung%ﬁl?mlb%ﬁ ”&%856([3@&‘8 }Hefar@%el{étﬁél anfi_’fﬂﬁ%ﬁ%ﬂ? (}I%%g)é%ﬂ#éjrﬁqx%@op@%v_e% '
under r eﬁ&%ﬁﬁe@f&%gﬁlmc %ﬁbﬁﬁﬁlﬁf\f&‘fg&?ﬁeﬁ i OBRRAYRE titFedanthisaso! 1 d.

Yield: O. ﬁi(gg MS (+ve) _
N- ( 6- chlipdigoac] The Glitaty waseviperated bemysfloyv solid (4. b ilgiodilis matgtidlveiss- 3, 5- di m

et hyl - pi. ine-}-syl f enam de. 60,% Sodi um ride ..199) was added to
o ot  r CBEAET Githaft ch AR, ROSCR SRRV, o poric Mhs R

(4.2mM) 3% Sfucodstetdand] (2Wnilpbdforsalte subfiil/addicdfvad Bhited vaef % embhived i Ng to
C and addition of a sol uti O{] of the subtitle product of Exanple 31 step

Hi) (0. bgEdesolen / mythanah(p00mp dhe solyent wWagremoveduifer sperRraFEe for 3h
the M XUHER (ASbAE cribdild W b Delich ! 95U 4dg aci d 10 PH 4 and the

vol atil es were renoved in vaclo. The residue s C dissolved in nethanol
and appl MSARGI(Have) BRMMEH]Ti dge (1 Og). The cartridge was washed with

met hanol (200nl) before the subtitle product was eluted with 10%
triethylamne / methanol (300nl). The sol vent was renoved under reduced
pressus i -bRBrd-29(Hét ofd-2 FMbAIRAZ I R0 - B Prifidial4-91)-yised sldimangubt i t | e
conpound ?gg%a_ yel | gi{v( solid. Yield: %Ws?g] gﬁl‘I\/IS APC j(ﬂlve) 480/ 4832/ 484

[ M+H] + @@aﬁﬁp@eﬂmﬂfonanude ,

60 % Sodium hydride (0.19g) was added to a stirred solution of the subtitle product of step i}

(0.45g) in DMF (4.2ml) at 0°C. The cooling bath was removed for 15min before recooling to

0°C and addition of a solution of the subtitle product of Example 31 step iii) (0.76g) in DMF
20 (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

| C dissolved in methano! and applied to an SCX cartridge (10g). The cartridge was washed with
methanol (200m1) before the subtitle product was eluted with 10% triethylamine / methanol
(300ml). The solvent was removed under reduced pressure and the residue triturated from

25 Et;Oto 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-fluorebenzyl)thio]-6-{[(1R)-2-hydroxy-1-
30 methylethyl]amino}pyrimidin-4-yI)-4-ethylpiperazine-1-sulfonamide -



I\I—(2-[(3‘-Chl'oro-2-fluorobenzyl)thi n]-6-{[(1R) - 2- hydroxy-1- 30 ? N
‘met hyl et hyl ] am no} pyri m di n-4-yl) - 4-et hyl pi per azi ne-| -suI f onam de 5‘% JZJAQZI
2007 WD 2004/011443 PCT/ GB2003/ 003175 -136- HNOH 0 O * N~S. H

N-S 1 a XEHHPIEH of the subtitle product of step ||) i%zﬁ@“‘m“

(R -al aninol (5nml) was heated at 80C for 72h. The reactlon m xt ure was
then diluted in nmethanol and purified 1@9 reverse phase 5 HPLC (gradient
95% to 60% 0. 02M anmoni um hydroxide / acetonitrile) to yield the t|tIe
conpound as a yel | ow gl ass eI d 90myg. MS APCI (+ve) 519 [MtH + "H NWR S
(DVMSO) 7.59 (1H, t), 7HM H, 7.16 (2H, bt), 5.86 (1H, s), 4.69 (1H,

b, 4.36 (2H t), H vbs) 3.38 (2H, m, 3.12 (411, bs), 2.28
(6H, nm), 1.05 (SIGI{\,,CH) 0. (3H 10 The internediates for this
QWS-
zi e(

conmpound wer Ci) 4- Et hyl pi perazi ne-|-sul fonam de A
sol ution of th Iplﬁoer q) and sul fam de (10.0g) in 1, 4-di oxane
(100m) V\hs/ red for 72h a I0C. The volatiles were rem)ved i n vacuo

and 5g of the residue was 15 di ssol ved in methanol and applied to an SCX
cartridge (70g). The cartridge was vvashed with 50% aqueous met hanol

et hanol A0t Bretidcafe R ARRRINIT S8 MU Pt G B LR T o

a BS [Skl/lt-)}-l Ifdrl'?eh CTheraetisitnisura wagihen Bidite@inSBkthshol YhEp@ified bYGeverd¥BnaRCl (- ve)

N-{ 6- CAI §F Bcig{a@@nﬁﬁ%ﬁ‘bﬁ@%fol (2t wpaaipm hydresjds/raceoaitiielto yigld theditlay | pi per
By The merTo R e e e o P g The. subt i t1 6 product of otep
| ) (3. 0gMs MCE(&E&)(&IIMEr ide ( 1 24g) and the subtitle
'"H NMR 8 pmso) 7-59 (1H, 1), 7.47 (1H, 1), 7.16 (ZH, bt), 5.86 (1H, s), 4.69 (1H, bm), 4.36
(2H, t), 3.91 (1H, vbs), 3.38 (2H, m), 3.12 (4H, bs), 2.28 (6H, m), 1.05 (3H, d), 0.96 (3H, t).
10 7
The intermediates for this compound were prepared as follows:
i) 4-Ethylpiperazine-1-sulfonamide ‘
A solution of N-ethylpiperazine (S.O‘g) and sulfamide (10.0g) in 1,4-dioxane (100ml) was
stirred for 72h at 110°C. The volatiles were removed in vacuo and 5g of the residue was
15 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 (100mi) The solvent was removed under reduced preséure to yield the subtitle
C - compound as a pale beigé solid. Yield: 3.0g.
MS APCI(-ve) 192 [M-HJ
20
i) N-{6-Chloro-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 i1)
using the subtitle product of step i) (S.Og), 60 % sodium hydride (1.24g) and the subtitle
25 product of Example 31 step iii) (5.0g).- Yield: 0.73g. ' |
MS APCI(+ve) 480 [M+H]"



. 25 product of Exanple 31 s.tep iii) (5.09). Yield: 0.73g. M APCIgﬂﬁvJ‘gj“[m7
éllgg [ MtH] +v@0 900:]/6““23007 WD 2004/ 011443 PCT/ GB2003/ 0031 %y7dmxbas/doxdLm! e
N-{2-[ (3-Chl oro-2-fl uorobenzyl)thi o]-qB (2-hydroxy-1, 1-di met hyl et hyl )am n
o] - pyrimdin-4-yl}-cis-3,5-di net hyl pipér azi ne-1-sul fonam de HNYO~, OH O

\~ N F NE gmﬁleﬂsleI HNHI 1 ‘5 A solution of the subtitle product of

step i) 5\? iin 2-am no- 2- net hﬁ Zoﬁyaml M) was heated at 90C for
3.5h and ﬁ@m&-ﬂwwbewé)thle etl{20hydrpxy- edlmﬂxmtbﬂ)mmel-ed in

Et OAc an ncentrated in vacuo. The
resi due g%s 10 d| ﬁ%‘?%?@%éréﬁégﬁé acﬂﬂcﬂ?ZM) and stirred for

15m n before rem)val of the volatiles in vacuo and azeotroping the
residue with toluene (2x The crude material and purified by reverse
phase HPLC (gradi ent 92% 50% 0. 02M ammoni um hydr oxi de / acetonitrile)
to yield the title gn as a solid. Yield: 48ng. M5 APCI(+ve) 533

[ MitH + 15 ITH NVR S ( rso) 7 58 (1H, t), 7.47 (1H t), 7.17 (1H t), 5.88
(1H, s); 4.36 (C2|'€D E46( m, 2.73 (2H, bs), 2.30 (211, t), 1.21
(6H, s), h n iates for this conmpound were prepared
as foll 0\/\&%7\)

N- { 6- Chl oHY (3- chloro 2-fl obenzyl )t hi o] pyrimdin-4-yl}-cis-3,5-dine
t hyl N—E[Z- 29 (trimethylsilyl)ethoxy]nethyl}piperazine-|-sul fonam de The
subtitPe conmpound was prepared as a yellow gum by the nethod of Exanple
aﬁ step iii) using the subtitle product of Exanple 133 step i) (2.6Q),

e subtitle product of Example 31 Ste%ylll) (4.35g), 60% sodi um hydride

( 0.99g) Arsglutioppf ’Fh?étlmﬂ@rq’q;lm eftsteapy (Redtig) in z:mumr%lmeth@mr@aml)(lm% eisd:
3. 49. 2511@5%&%&'D %‘(C-F%?)}S%Jagd El'MﬁL li_')%"kC for 72h. The reaction mixture was then diluted in

EtOAc and washed with H,O, dried (Na;SO.) and concentrated in vacuo. The residue was

10 diluted in trifluoroacetic acid (2ml) and stirred for 15min before removal of the volatiles iz
vacuo and azeotroping the residue with toluene (2x). The crude material and purified by
reverse phase HPLC (gradient 95 % to 50% 0.02M ammonium hydroxide / acetomtnle) to
yield the title compound as a solid. Yield: 48mg.

MS APCI(+ve) 533 [M+H]"

15 "H NMR & pusoy 7.58 (1H, t), 7.47 (1H, t), 7.17 (1H, 1), 5.88 (1H, s), 4.36 (2H, s), 3.46 (4H,

m), 2.73 (2H, bs), 2.30 (2H, t), 1.21 (6H, s), 0.97 (6H, d). '

C" The intermediates for this compound were prepared as folqus:
| i) N-{6-Chloro-2-[(3-chloro-2-fluorobenzyl)thio]pyrimidin-4-yl}-cis-3,5-dimethyl-/V-{[2-

20 (trimethylsilyl)ethoxy]methyl}piperazine-1-snifonamide
The subtitle compound was prepared as ary‘ellow 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 ﬁi) (4.35g), 60% sodium hydride (0.99g) and 2-(irimethylsilyD)ethoxymethyl chloride
(2.38ml). Yield: 3.4g. | |

25 MS APClI(+ve) 610 [M+H]"



26 JAN 2007 WD 20041011443 PCT/ GB2003/ 003175 - 138- Exanpl e 136 M- ¢A 1007
[(1R$- 2- Hydroxy-1| -nmet hyl et hyl] am no}-2-(RA-[ (1-phenyl et hyl)thi o]

pyri m di n- §:0 yedemifBanesul fonam de HNSOH ~ H N*'S 5 Metricareszuisfoeaiyd
chloride (0.16nl) was added to a stirred solution of the subtitle product
of step ii) (0.29g9) and NN-dii sopropylsgt hyl am ne (0.36ml) in DCM (5nd).
After stirring for 18h the volatiles were renoved under reduced pressure
and the E&mf&% luted in THE (8m) and 10 treated with 1M sodi um

hydr oxi dgy. 0]tz O i) . h .2 r | gric., aci s, .added to
pH 1 andwsﬁ!rlﬁfﬂagnﬁgﬁ?%gﬁ %\%‘5@%@5%’ﬁi‘é‘?ﬁEgﬁ&ﬁ’ﬁ@é&ﬁ“@ﬁ%‘ﬁ?ﬁ?@”“ﬁ@‘? en
neut r al i g@mhethsinesulfoatitnidd ed sodi um bi carbonate sol uti on and the product
extracted with DCM The organics were washed with H20, dried (Na2S&4)
and concentrated in vacuo. The residue was purified by reverse phase
HPLC (gradient 95%to 25% 0. 02M ammoni um hydroxi de | 15 acetonitrile) to
yield the title cgmpoynd as a white solid. Yield: 90ng. MS APCI (+ve) 383
[ MFH + ' H NMR ﬂhtﬁb@) .45 (211, d), 7.33 (2L t), 7.24 (1H, m, 5.77
(1H, bs), 4.93 H q), 4.71 (IH bs), 3.41 (1H m, 3.30 (IH m, 3.23
(3H, bs),Q;J,pG?I(?N, dd), 1.07 (3H, dd). 20 The internediates for the
title conp8u prepaged as follows: 1)

6- Am no- 2-[ (|4-p ny?et m hi o] pyri m di n-4-ol The subtitle conpound was
prepargd according to the”procedure of Exanple 1 step i) treating
4- am n0- 6- hydr oxy- 2- ner capt opyri m di ne nmonohydrate (5.0g) with ‘

~met hyl benzyl bromde (5.74g) to afford the subtitle conmpound whi ch was

4529, Sfabebhol1EBHBP RS B B35 ISR Gl
phenyl et stgp )i} (0.29%) pyd Np-dilsoprofyleehianithd}@.38nf) AACMUSHAL. After stirring for 18h
the volatiles were removed under reduced pressure and the residue dituted in THF (8ml) and
10 treated with 1M sodium hydroxide solution (4.2ml). After 6h 2M hydrochloric acid was
added to pH 1 and stirring maintained for 3 days. The reaction mixture was then neutralised
with saturated sodium bicarbonate solution and the product extracted with DCM. The

organics were washed with H,O, dried (N2;S0,) and concentrated in vacuo. The residue waé
purified by reverse phase HPLC (gradient 95% to 25% 0.02M ammonium hydroxide /
15 acetonitrile) to yield the title compound as a white solid. Yield: 90mg.
MS APCI(+ve) 383 [M+H]" -
]  TH NMR Spmsoy 7-45 (2H, d), 7.33 (2H, t), 7.24 (1H, m), 5.77 (1H, bs), 4.93 (1H, q), 4.71
C (1H, bs), 3.41 (14, m), 3.30 (1H, m), 3.23 (3H, bs), 1.67 (3H, dd), 1.07 (3H, dd).

20 The intermediates for the title compound were prepared as follows:
i) 6-Amino-2-[(1-phenylethyDthiolpyrimidin-4-ol
- The subtitle compound was prepared according to the procedure of Example 1 step i) treating
4-amino-6-hydroxy-2-mercaptopyrimidine monohydrate (5.0g) with T-methylbenzyl bromide
(5.74g) to afford the subtitle compound which was used directly in the subsequent step.
25 MS APCI(+ve) 352 [M+H]"

i) N-((LR)-2-{[tert-butyl(dimethyDsilyl] oxy}-1-methylethyl)-2-(R,S)-[(1-
phenylethy])thio]-pyrimidine-4,6-diamine



. WO 2004/ 011443 PCT/ GB2003/ 003175 -139- The subtitle corrpound was dr Al Bg
fromthe product of step i) according to the procedure of nple 1 step
ii) to aff SYQA2PHE4Hbtit] e product as a green foam whi CWCW&BZP‘H@H“&?I ut ed
in (R)-alaninol (12.2nml), N, N-diisopr opyl et hyl aami ne (11.8nm) and NWP
(16ml) and stirred at 130C for 3 days!3efore partitioning between H2O

and DCM -ﬂg guﬁtﬂ%gfnﬁéunt\ﬁ%{;a% fp;f%%ga%q}c}% {IQ: odd%v\g?f sﬁe &cg%rg%%)éhf%ggcedure of

concentrateéd 1 n vac a resid col um
chr omat odixamble I($Bepdi)Es &Fard/thd subtitie et as Ilg&en ﬁﬁndwmch/a&s theﬁaliletddm th

imd I 2.7 d l,.ut f tyld | c¢hl d
(5. 950 \R-SRRnR SRV PRRHE e il o g oliand SHEE)
m xture \4@&0%&3&15 %ﬁﬂe patineans 5468 Bns i PR drihe T%an@cfsgﬁéi'é Gashed with

recovered, dried ( A1) " and concentrat ed I n vacuo. e residue was
purifi éd H:SD i@ed:(Maﬂﬁz) ik aoneandrgted ph yacue tolafird @ résidusovitidxaprgurified &5 f or d
E)r(]:nf)rgt ! éiylenfgc%rrg)malt' ograp y(g'Z%‘fB]Ac /}gogi'lmgiéne%' :I)‘ﬂé residue waSQIéa}Lé/de V}ntﬁl%x%dlzwﬁs *

N-{6-{[( J;R)igpmh)a@bmﬁyn bt serttuy @bdestylsg cElﬂ(}ncﬁr(B ngc)imi}m (Sdmapmﬁzn@ ) t hi
]-pyrimdin met hanesul f onani de N’ g1/

20 _Thfa tnfqna-;talaﬁ%@aéﬁhv@&rs%@eamuqur&@mnad P%WG%EWW Q@déhe
bromt o LoD PechVetod, 414 (B0l A8 RS draduo? T sEd ok BREREY Ly,

title Worphumdhasnzoguphydo M0 / ¥o-dexineBRmaffordvBe ARGte-compodtd3s[algatd. + 25
canpl e (J;(’j%lle_ '&é [[ (3-Chl oro-2-fluorophenyl)nethyl]thio]-6-[(R)

*~(2- hydr t hyl et hyl ) am no] -

4- pyri m gqUEVAPCTE+ ‘fégtﬂyl}z\;ﬂ- i mi dazol e- 4-sul fonani de 2 6 JAN 2007 WO

2004/ 011443 PCT/ GB2003/ 003175 :

(0]
=

Example 137 _ :
15 N—{6—{[(1R)—2—hydroxy- -methylethyl]Jamino}-2-[(2,3 4—tr1ﬂuorobenzyl)thm]-pyrlmldm-

4-yl}methanesulfonamide

20 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. Yleld 32mg
MS APCI(+ve) 423 [M+H]"

25 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



~140- ,HN ~~OH 0, | ~NF NS HNI \ O N The title conpound was 26 JAN 2007
prepared as a white solid by the nmethod of Exanple 37 fromthe product

of Exanpl e WD 20414481 ) (1.49) using 1-nethyl-| H i m dazoPeFdBsnbHampsl
chloride (1.Qg). Purification was by colum chromat ography (1)CM/

met hanol / AcOH 190:10:1). 5 Yield: 114i)g. C M5 APCI (+ve) 488 [M-H " 111
NVR 8(D|V|SO) 7.85 (111, bs), 7.75 (1H, s), 7.50 (211, m, 7.18 (1H m,

5.91(111, , 4.36 (211, s), 3.60 (311, s), 3.30 (211, m, 1.10 (311,
d. 26 JAN 2007 28049811443 PCT/ GB2003/ 003175 - 141- CLAIMB 1. A
conmpound of formu 1), pharmaceutically acceptable salt, solvate or in
Vi vo hydroly&ab& r thergof: 5 NR2R3 XN O /O R’ SN N "SR
H (1) vvher roup selegfed from C3_7carbocyclyl, Cl$alkyl,
C2_6al keny _ yI™ wherein the group is optionally
substltute y lH 2 or 3 su tuents i ndependently selected from

fl uoro, rile, - - NRS - CONRSR6, - COOR7, -NR8COR9, - SR10,
- -SO2R10, SOZNR5R6 -NR8802R9 phenyl or heteroaryl wher ei n phenyl and

het er oar yThefiige déﬁ&)bﬁ[lﬁbisllpreﬁak‘&ﬁislat\idh%oﬁd/b}lthe%léﬂﬁod%% iel 3Pefdn® the
i ndependent |y sel ected fromhal o, cyano, nitro, - - NR5R6, - CONRSRG,

_ COOR7, - RRéGtrbExamgie 27 stepiir(h4e) ssogNReFByl- Hﬁnaiémf*-sulfonyl chloride
(1.0g). Purification was by column chromatography (DCM / methanol / AcOH 190:10:1).

] 5 Yield: 1.0g.
C _ MS APCI(+ve) 488 [M+H]"
"H NMR 8pmsoy 7.85 (1H, bs), 7.75 (1H, 5), 7.50 (2H, m), 7.18 (1H, m), 5.91(1H, m), 4.36
(2H, ), 3.60 (3H, 5), 3.30 2H, m), 1.10 (3H, d).



-15 Cl.6allcyl and trifluoronmethyl; C wherein R2 is C3acarbocycl yz ,8 JAN 2007
optionally substituted by 1, 2 or 3 substituents independently selected
from (a) WuEIE)11440R4, - NRSR6 - CONRSR6, - COOR7, - NRSCORQT/GB3REQOV317S
- SO2R10, -SO2NR5R6, 20 -NR$SQ2R9; (b) a 3-8 nmenbered ring optionally
containing 1, 2 or 3 atons selected f44tm 0, S, -NR8 and whereby the ring
is optiopal ubsti-tuted by C1.3al kyl or fluoro; or (c) phenyl or
heteroargﬁ‘@fih of which is optionally substituted by 1, 2 or 3
substituents independently selected fromhal o, cyano, nitro, -OR4,
- NR5R6, - CONRSR6, - NR$COR9, 25 SO02NR5R6, - NRsS02R9, Clr6al kyl and
t r| f | uor brret h@pemmmmff@nwlagﬂmba@@cwceﬁw fqcepiniit salpsklybte o 1wl | ceny !

e group is substituted by 1, 2 or 3
substl tuﬁ@yéaﬁﬁg{gﬁg%ﬁo y sel ected from hydroxy, am no, Cl.6al koxy, 2 6
JAN 7087 W) 2004/011443 PCT/ GB2 0 0310031 75 -142 Cl1.6allcyl am no,.
di (Cl6al kyl ) am no, aI kyl )-N( heayl)am no, N-C,.6al kyl carbanoyl,
N, N-di (C, -sal kyl) car bNR§ N (Ct 4al kyl ) N-(phenyl)carbanoyl, . car boxy,
phenoxycarbonyl, -NR , -S2R1, -SO 5R s and -NRsSt 2R9; 5 wherein R3
IS hydrogen , Raxlis ngen or a group selected from C1-(, al kyl and

phenyl , e| n(at heTigrouN i s optionally substituted by | or 2
substi tuent epefident Ily sel ected fromhalo, phenyl, -OR 1 and 12R13
, 10 RS nd’

% iy hydrogen or a group selected from
Cl . 6al kyl and phgnyl erei e group is optionally substituted by 1, 2
or. 3 substituentld i ndependent | y E"gl ected fromhalo, phenyl, -ORi4 15R 6

14, - CONR73R16 _NRt5COR 6, )2R10 - SONR1I R16 and NR15SC2R1& 15 or
RS and Rs' together with the nitrogen atomto which they are attached
forma 4- to 7-menbered saturated heterocyclic ring system optionally
containing a farther beteroatom

wherein R! is a group selected from Cs.qcarboeyclyl, Cysalkyl, Co salkenyl and C; galkynyl;
10 wherein the group is optionally subsiituted by 1, 2 or 3 substituents independently selected
from fluoro, nitrile, -OR?, -NR’R®, -CONR’R®, -COOR’, -NR*COR’, -SR'’, -SO.R',
-SO,NRR, -NR880§R9, 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’RS, -COOR’, -NR*COR’, -SR™, -SO,R'?, -SO,NR’RS, -NR*SO.R’,
15 Cy.galkyl and trifluoromethyl;

C where_in R* is Cs.scarbocyclyl, optionally substituted by 1, 2 or 3 substituents independently
selected from: .
()  fluoro, -OR?, -NR’R® -CONR’R®, -COOR’, -NR®COR?, -SR'?, -SO,R"®, -SO,NR’R®,
20 -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;.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?, -NR*COR’, -
25 SONR'RS, -NRPSO,R’, €, salkyl and trifluoromethyl; |

- or R*is a group selected from Cy.galkyl, Cygalkenyl or Cy salkynyl wherein the group is
substituted by 1, 2 or 3 substituents independently selected from hydroxy, amine, C;salkoxy,



sel ected from oxygen and nitrogen atons, which ring is optionally 26 JAN 2007
substituted by 1, 2 or 3 substitueuts independently selected from
phenyl, -OR14, -COOR14 NR15R16, -CONRSR 6 20 NOCOR14, - SO2RY, - SONR15R16,
NRlSSOI | 06 or Cl-6al kyl (optionally substituted by I or 2 substituents

i ndependentY2W¥IW& ed from hal 0, -NRL5R6 and. - ORLP(ECEHWSNIMO i s

hydr ogen or a group selected from Cl. 6al kyl or phenyl, wherein the group
is optionally substituted by 1, 2 “8#2-3 substituents i ndependent | y

sel ect ed Cirabtylaanog di( Dhelky)aminoDB-{, salkd)-N -@ﬁeﬂ}ﬂﬁ&xﬁﬁ&,@ﬂ@éﬁﬁyl@ﬁﬁmﬁf K5,

ot A e e BSHEAEA Al ombk

(opti onaI-W ‘earis+80.at Yo SRR RS anid -NRPSORES i tuent s sel ect ed from haI o, -COR'
and -NR 2R13), -N&RG -COO R7, -NR8COR9, thio, C- 6alkylthio (optionally
"substituted by I or 2 substituents sel ected from hal o, -OR17, -NR' R"),

- SO2R1G ohemin®’ dalydmgégct ed from C3. 7carbocyclyl, C, -sal kyl, Cy_6allcenyl
or Cz.6al kynyl, 2 6 JAN 2002 WO 2004/011443 PCTI GB2003/ 003175 -143-

wher ei n the group is optionally substituted by 1, 2 or 3 substituents

i ndepend @niﬂdhydlsﬁn@c t guhup foleotad frod: €;.¢l@Rind phddid, ﬁl%em GNP RGOptioraBOR7
- NRSCOR9 S
trifluor om”f by ﬁmﬂmwﬁ S?ﬁ?/tfmms%%)’/’%ﬁn% %’ﬁl ycI iC

heteroar}'m\l%ereln a heteroring may be partially or fully saturated and
one ormmre r| ng carbon atons may forma carbonyl group, and wherein
each pheng heteroaryl group is optionally substituted by 1, 2 or 3
substitu 3nt“!§1 R mp@n@@mﬂyglw@em ot @srom solevterbiran Cospligiomd nhwmhaﬁnm

- NR5R6, A, W é&ﬁ& ANRSRG,
-NRBSCJZRB %y?q; 0 tr| UONEgIEIE l':t&mg:%%‘enﬁ S a ‘?ou sel ect ed
from C3- Y’h@b’b&%eﬂ% -CQERyCO PR R%nﬂﬁml ﬁ&@l@h" Samher eby t he

group i sygMgioperal |y substi t ut ed by 1, 2 or 3 substituents independently
selected fromhal o, -OR4, -NR5R6, CO\IRSRG, - COR7, - 000R7, - NReCOR9,
- SR10, 15 8PRt 0, - SO2NRSR6, - NRBSOR2R9, phenyl or heteroaryl; and wherein

each phemy lndats 14 f@ﬁ{mém%gw&omoemmaﬂwfa/ua&éamw jgited by 1, 2 or 3
substltuents |n ependently sel ected from cyan, nitro, -OR4, - NRS5R6

CONR5R6, EOTrd sl risgtenoptarsliGwpietime firther heteroatom
selected fmm oxygen and nittogen atoms, which ring is eptionally substituted by 1, 2 or 3

substituents independently selected from phenyl, -OR', -COORY, NR RS, -CONRPR'®,
20 -NRPCOR'®, -802R", -SONR 'R, NR'*SO;R' or Ci-salky] (optionally substituted by 1 or
2 substituents independently selected from halo, —-NRVR'® and -OR!” groups);

R is hydrogen or a group selected from Cy.ealky! or phenyl, wherein the group is optionally
substituted by 1, 2 or 3 substituents independently selected from halo, phenyl, -OR' and -
25 NR"R' and

each of R', R, R%, R", R, R¥, R R, R', R is independently hydrogen, C, salkyl or
phenyl;

30 X is hydrogen, halo, cyano, nitro, hydroxy, Cygalkoxy (optionally substitited by 1 or2
substituents selected from halo, -OR"! and -NR'*R'), -NR’R®, -COOR’, -NR*COR?, thio, C;.
calkylthio {optionally substituted by 1 or 2 substituents selected from halo, ~OR'7, -NRR'%),
-SO,R" or a group selected from Cs.zcarbocyelyl, Cr.salkyl, C; salkenyl or Cy galkymyl,



» - NR8BSO2R9, Cl-6al kyl or trifluoronethyl; or RX and X together fornd &JAN {487
8- menber ed_sul fonani de ring optionally subst I tut ed by 1, r
subst it uent™P ?Orqﬂgldéﬁdent |y selected from hal o, - ﬁéém% @%6
-COOR7, - 20 NR5COR9, -SR1D, -SO2R70, 4 02NR5R6, NRBSOzR9 phenyl or
het eroaryl ; wherein phenyl and heteroa%r T are optionally substituted by

1, 2 or &h&léﬁﬁﬂa 1§0 nmﬁ%gﬂgﬁnaﬂe& bsel 236% ?ﬂlbfst’itﬁéﬂts ﬁiﬁeﬁbﬁﬁéhﬂg@éﬁ@t@d

nitro, - -

- So2 NRsR&omhanssr@ sfamszaﬂaoo&’,f +NR>:C6H§H$§<1 "3 BONIRS and
conpound, Pg]??d’rg{;eut [ cal I y acceptable salt, solvate or in vivo

hydr ol ysa t hereof according to cI aiml wherein R2 is Cl-Sal kyl
optionally substituted by 1 or 2 hydroxy substituents. 3. A conpound,
phar maceutical |y acce tab% g salt, solvate or in vivo hydrol ysabl e _ester
30 t hePeBf sduSBrrametivt.oNRIR . Ahanylyepthvh menopyelip enbigyclishetesriayl wherein a

Flvoro, - RRrsPte baybeerilly oxé?sn%fﬁ?‘ﬁsaﬂ% Lt u%?éé%é%%@‘r’"?qa%@% 2007
;1 13f0|4 Sgagbmrmgtnem? altpdlﬂnfhem ea:EuphaMlyar hetemgtiyggdgﬁp fadptipnaiyl suhstrt]ituted by h /i vo
p%ar ma%:/eB]E# E‘%hs VW&&%P?@P%%EPQd%ﬁé PIHR?T \F@{ ﬁ# iﬁ}ﬂ% Rest er
mer eof whea:@thtt@@RﬁeMﬂcopﬁ next By LdagrdBzg bylg Ir°2 - kiR Pgs,RY ) clmhﬂ@lzé}l yl, N\

d| rret hyl am no, azetidinyl, pyrolidi nyl, morphol [nyl and piperdinyl. 6. A
\ﬁ/dtf%loé@tl@bylf romthe group consisting of:

€15 1 08 REATEREY M IR o €L A0E 2 i ARy o
| Irrg?’ pﬁol[ I( ﬂ:—ety@irpax ytiornibly bydstiubed byaly 2 e B sdbgijtehts Uindépeyddnils selected from halo,

N- [ 2- [[(28125%J WQ&SNB%M%I)%@%W‘}%FQF BRZ: i URox;SPMRRAy | et hyl ) a

m nol - 4- ya¥garmdlighehi oih&ex@mwtahwhbﬂn bd¥h BN & HbictdHr{I0RaH d@ptionally
N-(2-[(2,3-Difl uorobenzyl o] -

([ (1R152subptitutadybyl 1, derr ﬁyill hgﬁnqsamepgq@ﬂy paletted from halo cyano, nitro, -OR®, -
le- % IC2)| F?;@ % {:g)itﬂ e’nzy df%l Q]R 1?1[1((;(%{ { Zsﬁifﬁr @ I’-'me ﬁ% et’ hyl j ami no)
pyri m di INRESO,R’, Cysalkyl or trifluoromethyl;

or R* and X together form a 4 to 8-membered sulfonalmde ring optionally substituted by 1, 2

or 3 substiuents independently selected from halo, -OR*, -NR°RS, -CONR'R’, -COOR, -

20 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
C halo, cyano, nitro, -ORY, -NR'R®, -CONR’R®, -COOR, -NRCOR®, -SR'?, -SO,RY,

-SO.NRR®, -NR®SO,R’, Cygalkyl and triflucromethy?.

25 2. A compouhd, harmaceutically acceptable salt, solvate or in vivo hydrolysal?le ester
thereof according to claim 1 wherein R? is C;.salkyl optionally substituted by 1 or 2 hydroxy
substituents,

3. A compound, pharmaceutically acceptable salt, solvate or in vivo hydrolysable ester -
30 thereof according to claim 1 wherein R! is benzyl optionally substituted by 1,2 or 3
- gubstituents independently selected from fluoro, chloro, bromo, methoxy, methyl and

trifluoromethyl.



pyrrol fdine-1-sul fonam de N (2-[(2,3-Difluor6benzyl)thio]-6-{[(1R)JAN 2007

yl)

hydr oxyl - net hyl et hyl ] am no} pyri m . di n-4- yl)azeudi nc-1-sul fonam de N {6-
fI[(IR-2

Hydr oxy- | - met hyl et hyl ] am no}-2-[ ( 2, ; -trifluorobenzyl)thio]-pyrimdin-4-
y1} mor phol i ne- 4-sul f onam de N-(2-[( 4‘@ Di f 1 uor obenzyl )t hi o] - 6-

{[(I R) - 2-hydroxy-I| -net hyl et hyl ] am no} pyri uvdi u- 4-

yl ) mor phol | ne- 4- sul f onam de

N-(2-[(3-Chloio-2-fl uorobenzyl)thi 0] -6-{[ (1R) - 2- hydr oxy-| - met hyl et hyl ] am
no} pyrimdin- 4-yl)azetidine-I..sulfonamde {6-{[(IR)-2-11ydroxy-1
-me-t hyl et hyl ] am no) - 234tr|fluorobenz3th|n rimdin-4-

yl) aze%/l thi n)e/ rp%l é}@{'{é@cumaﬂy acceptable salt, solw%e &mww]; hy(%olysabk: ester

N ( 2- [(BmWMﬂmg gey/| )t hia] -6-{[ (| R -2-hydroxy-1I-nethylethyl]an no
} pyrimdin- 4-y1)-N, d| met hy] sul fam de 2 6 JAN 2007 -145
N-(2-[[(3-$hToro-2-tl uorophenyl)nmethyl]tluoJ46-[(,}

-(2- hydrgxy 4 Sodhitio ablo salt. solvat -
el eyl 3 PepOufapiha BTy soprale sl solvate o n vivo Byiolysable st

phar mace ’iﬂ a"Yq"’EF’D&dWF@ﬂb %@Wlmlﬁﬁﬂ&%dlwmﬁhmwwm ol ysabl e ester
ther eof méunyAnGeTRALAK, HVALEACAUDaRY] daBpespabl e salt, Sol vate or in

Vi va hydrolysable ester hereof according to any one of claims Ito 7 for
use as a nedi canment 8. A conpound, pharnaceutlcally acceptabl e salt,

sol vate gr |@WQ@M§@Q% né fifiegreof according to any one of

clains I to for use as a nedi ca or the t reat ment of 10 asthns,
al | er gi cNﬂH@ﬂm@D@“@WU’WYIWPMM%%hW teydetldlammot-eydmidini t i s,
0St €0POr R RetharkBiRl@ d arthritis, or psoriasis.. 9. A conpound,

phar maceu |caI 'y accep tabl e salt, sol vate or in vi va hydr ol ysabl e ester
ther eof fo%'&ﬁ&hi/@o 2 Soomeneiniol 6-He A eeytl-methylsthyUseinaist pyrimsdinghtent f or
t he trea‘}n f&“éfnq&ncer 10. The use of a compound, pharnaceutically
accept able sa e ate or in vivo hydrol ysable ester thereof,

accordi nIgHEﬁ(fhﬁblﬂmF%ﬂwommmmwllﬁ@]*ﬁu[{%yﬂmY—MHﬂiMﬁ)mmi -4a  nedi cament
for the iz%Wﬁﬁ&&éﬁ%& ﬁle tions in which nodul ati on of

20 chenoki ne e’pt S bene Icral.
N{Z»[(E 3—D1ﬂuor0bcnzy1}ttu0] -6- {{( 1 R}-2-hydroxy-1-methylethyl)amino} pyrimidin-4-

yDpiperidine-1-sulfonamide

N-(2-(2,3-Diflvorobenzyl)thio]-6-{[( 1 R)-2-hydroxy-1-methylethyl}amino} pyrimidin-4-
ylpyrrolidine-1-sulfonamide

N-(2-[(2,3-Difluorgbenzyl)thio]-6- {[{ L R)-2-hydroxy-1-methylethyllamino} pyrimidin-4-
yl)azetidine-1-sulfonamide

N-{6-{[(1R)-2-Hydroxy- I -methylethylJamino}-2-[(2,3,4-ri fluorobenzyl)thic]-pyrimidin-4-
yl}morpholine-4-suifonamide

N-(Z4(2,3-Difluorobenzyl)thio]-6- {[(LR)-2-hydroxy-1-methylethylJamine} pyrimidio-4-
yl)ymorpholine-4-sulfonamide |
N42-[(3-Chloro-2-fluorobenzyl)thio]-6-{[(1R)-2-hydroxy-1-methylethylJamino} -pyrimidin-
4-yazetidine-1-sulfonamide
N-{6-{[(LR)-2-Hydroxy-1-methylethyljamine}-2-[(2,3,4-trifluorobenzyhthio]-pyrimidin-4-
yl}azetidine-1-sulfonamide

N-{2-[(3-Chloro-2-fluorobenzyl)thio)-6-{[(1 R)}-2-hydroxy-1-methylethyl]amino } -pyrimidin-
4-y1)-N, N-dimethylsulfamide



11. The use of a conpound, pharnmaceutically acceptable salt, sol veg jaN 2007
In. vivo nyarolysable ester thereof, according to any one of clains Ito
7 in the manufacture of a nedicament for the treatnent of asthma,
allergic rlrinitis, COPD, inflamuatory bowel 25 disease, irritable bowel
syndrone, osteoarthritis, osteoporosis, rheumatoid arthritis, or
psoriasis. 12. The use of a conpound, fharnaceutically accept abl e salt,
solvate or in viva nyarolysable est®#-thereof, according to any one of

| ai | AT$%_Erealed (4, - } A 0 Qﬁﬂhﬁ enta ?Qﬁn at t

gf al:gflce%r,{i g:g’ %letz 917“% 1igﬁ%géﬁ;ﬁxﬂoﬂug|[@2guti ca?q?gér%%@?? on Jé,:l:‘?)‘?rna)lrimsainng

a conpotﬂmﬁhﬂl‘hmmﬂﬂaﬁnigazabébqﬂfgm&;salt, solvate or in viva

hydr ol l.e.ester .. dj to. , | ai 1l to 7; and

phar e iSRG Al o? s e Bt O o1t he

preparation of a conpound according to claim | conprising the steps of.
t ting. f faornml 2). N XN Ha Rt 2) 10

Whereih B - dacoriegighanaarutiadbSrpRble sih Sehaeof 4 A BRCSGPH R

chl or i degebh Mg ne Wm0 tiriSShddmédigihifnd, O D) treating a

conpound of formula (7): Rx-j-N R 150 Y (7) wherein It",
R' and X are as defined in fornula (1), L is a halogen and Y is either

hydrogengor 4 compoungd, phannaceutically acceptable salt, solvate or in vive hydrolysable cster
thereof according to any one of ¢laims 1 to 7 for use as a medicament for the freatment of
10 asthma, allergic rhinitis, COPD, inflammatory bowel disease, osteoarthritis, osteoporosis,
themnatoid arthritis, or psoriasis.,

9. A compound, pharmaceutically acceptable salt, solvate or in vivo hydrolysable ester
thereof according to any one of claitns 1-7, for use as a medicament for the treatment of
15 cancer.

10. 'The use of & compound, pharmaceutically acceptable salt, solvate or in vive
nydrolyseble ester thereof, according to any one of claims 1 to 7 in the manufacture of 2
medicament for the treatment of human diseases or conditions in which modulation of

20 chemokine receptor activity is beneficial.

11. The use of a compound, pharmaceutically acceptable salt, solvate or in vivo
nyarolysable 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 bawel

25 disease, irritable bowel syndrome, osteoarthritis, osteoporosis, rheumatoid arthritis, or

psoriasis,

12.  The use of a compound, pharmaceutically acceptable salf, solvate or in vivo
nyarolysable ester thereof, according to any one of claims 1 to 7 in the manufacture of a
30 medicament for the treatment of cancer,



a protecting group with nucl eophilic anines of the type NR2R3 as dibiJARA0’
in formula (1) in 20 the presence or absence of a suitable base and
solvent; or c) treating a conmpound of formula (8): NRZRS L N*S' Rt (8)
2 6 JAN 2007 447 wherein R, R' and R are as defined in fornula (1) and

L is halogen, with sulfonam des of fornula R* 8O2NB2 where r is as
defined in formula (1) except NR$R6 in the presence of a suitable base
and solvent. and 5 independently fgqgg.each of process variants a), b) or

. opt Iy th ft . d
birovi ng Tany APREIERIG B PR ARRDYIg RE el SaoRdeor mi &

(1) i ntosgk, foWatdt@ b ﬁﬂfﬂ}%&&@w}é estePihBReb Bhodokding ol ahy ofeQiT Blaidth msaduﬁ al0 iv)
form ng a prodrug, v) form an in_ viva hyn?rol ysabl e ester. A

conbi nat PEFmIcREcay @g‘ﬁ‘ﬁﬁf@%"fadm ni stering a conpound of formul a
(1) or a pharmaceuti cal | y acceptable salt, solvate or in vivo

hydr ol ysabl e ester thereof, or a_ 15 phat m:aceutl cal, conposition or

formul @t ildn cohppeess fogihg P%%W%EWWB‘FWF%{”&‘PEP claigg d feugpisingths or
sequentlatt,ﬂsyﬁfwth ot her therapy and/ or another pharmaceutical agent. 16.
A conbination therapy as clained in claim16 for the treatnent of asthma,
al | er gi ca)tre@ch@mp@@dwifmnlm(%)mmt ory bowel disease, irritable bowel
syndrone, osteoartygzits,. 20 osteoporosis, rheumatoid arthritis, or
psoriasis. 17. A cqnbi nati on therapy as cl ai med in claim16 for the
treatnment of c 8. A pharmaceutical conposition which conprises a
conpound of for 11) or a 25 pharmaceutically acceptable salt, solvate
or in vtvo hygr _ %/eafer thereof, in conjunction wth anot her

phar maceut i cal'Zage

2)
10
wherein R\, R%, R? and X are as defined in claim 1, with sulfonyl chlorides (R*SO2C! where
R" is as defined in claim 1;
or
b treating a compound of formula (7):
L
B!
1] Rt
R—S—N N8
N\
15 QoY
0]

wherein R!, R and X are as defined in formula (1), L is 2 halogen and Y is either hydrogen or
a protecting group with nucleophilic amines of the type NR*R® as defined in formula (1) in
20 the presence ot absence of a suitable base and solvent;

or

c) treating a compound of formula (8):
NRZR3




19. A pharmaceutical conpositon. as clained in claim19 for the treatnent
of asthma, allergic rhinitis, COP]), inflanmatory bowel disease, 76 JAN 7007
irritable bowel syndrone, osteoarthritis, 30 osteoporosis, rheunatoid
arthritis, or psoriasis. 20. A pharmaceutical conposition as clained in
claim19 for the treatnent of cancer.

~147-

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 NRR® in the presence of 2
suitable base and solvent.
and

5 independently for each of process variants a), b) or ¢), optionally thereafter (i), (), (i), {iv)
or (v} in any onder:
1) removing any protecting groups;
ii) converting the compound of formula (1} info a further compound of formula (1)
iii} forming a salt

10 iv) forming & prodrug

v) forming an i vive hydrolysable ester.

15. A combination therapy which comprises administering a compound of fornzula (1) or
a pharmaceutically acceptable salt, solvate or in vive hydrolysable ester thereof, or a

15 phatmeagentical composition or formulation comprising a compound of formula (1),
concurrently or sequentially with other therapy and/or another pharmaceutical agend,

16. A combination therapy as claimed in claim 16 for the ireatment of asthma, aflergic
rhamtis, COPD, inflanimatory bowel disease, irritable bowel syndrome, osteoarthritis,
20 osteoporosis, rheumatoid arthritis, or psoriasis.

17. A combination therapy as claimed in claim 16 for the freatment of cancer.
18. A pharmaceutical composition which comnprises a compound of formula (1) or a
25 pharmaceutically acceptable salt, solvate or in vivo hydrolysable ester thereof, in conjunction
with another pharmaceutical agent.
19. A pharmaceutical compositon as claimed in claim 19 for the treatment of asthma,
aliergic rhinitis, COPD, inflammatory bowel disoase, irritable bowel syndrome, osteoarthritis,

30 osteoporosis, rheumatoid arthritis, or psoriasis.

20. A pharmaceutical composition as claimed in claim 19 for the treatment of cancer,



