WD 2006/ 024823 PCT/ GB2005/ 003257 -1 COMPOUNDS The present invention
relates to certain heterocyclic conpounds, processes and

i nt er nedi at¥3209¢84833n t heir preparation, pharmaceuti cal PEBGEBIYFN33Hs
containing themand 5 their use in therapy. Chenokines play an

i nportant role in imune and inflamuatory responses in various

di seases and disorders, including asthna and all ergic di seases, as
wel | as autoi mune pathol ogi es such aslrheumatoid arthritis and

at heroscl erosis. These small secrep REg es are a grow ng
superfam |y of 8-14 kDa proteins dﬁgggggerrsed by a conserved
cysteine notif. 10 At the present tinme, the chenokine superfamly

conprises three oups exhibiti haracteristi.c structural tifs,
the G X6 G o ante et Eptignrhes UG el @lngdindy Boodsand .
sequence igiefintdisted ysed Rdthai @repusition) pharslaeshticslenirpodtianaeoheining théhand
basi s Ofiﬁ‘ single amno acid insertion between the NH proximal pair
of cyst®i QIF*??S‘EEF%%@Y' The GX3-C fanily is distinguished fromthe
other two faniliefeftkibdr®idam ifnpOftar 201é RlindminkiaRd ey ¢ésPonsédin

i nsertion between the NHproximal pair of cysteine residues. The

C- X- C chevpiRrndiseapesand disordsire gludpgagihima cpe plsagic digetsahtas Wall @s autoimmune
activator : ' |t L Jd:c8 - :

neut rophil?sd-t]{[(g’f(l:(%‘cﬁ'1‘%\71%%i %]{rlggbq%!é%??tée 2 I\TQ’A'%‘I%II-&22')%.&(5'%Ikﬁ!igf C{SCT%hggr?oé%luﬁg‘getf%]aobeggeS
pot ent cheera gtavwing supatfsmdy ofi®ié &e pwteinsichatagtepiedidyt aepnbarvedeysteine motif.

neut rophi l s .es hncl . ) . ' oreins 1-
20 3 (Rerhbe pERPBHER, b Ehetislol R R AR e PGB LRk BB

Nor mal T dbxpresisectabthrdemntié de)C-Xe0 @0 andaihil; tthiamilisr TiEh@deC and C-C

i nflammatory, proteins la and .1(3.(MP-1la MP-1(3).. Th - X3-
chenoki ne A< B RsApPsS siEhaEibLADg st g B el o ltfiss R P et fan
act i vat orgygifle £hfbeidiidscktibnt tRew <A Mg M- RGGN AL TSI S 2oié fhHdhea TWELL;-@S
of nmonocytes, T cells 25 NK cells and_nmast cells. Studies have = |
denonst r dEwdy isdistingwished frorgihe othertye farpilingon the basiy of hagie atple gipino acid
subfanmi4 i tfd REC RIS ni; g which are the
receppyﬁ B 5%;%%‘?% wﬁﬂm?&ﬁc@%@ﬁ%&%&%am, CCR4, ‘CCRS,
CCR6, CCR7, CCR8ThaICRO-C dbembRinghinclu@ORYera] pasent chematicactaats 4ng petiaoraf,

CXCr2, Cé%&%bp S(S:llﬁﬁl aasrbqtcgg(@s Qﬁ%) ath %eu%o)]ghﬁ-activating peptide 2 (NAP-2).

The C-C chemokines inchide potent chemoattractants of monocytes and
lymphocytes but not neutrophils. Examples include human i:nonocyte chemotactic proteins 1-
20 3 (MCP-1, MCP-2 and MCP-3), RANTES (Regulated on Activation, Normal T Expressed
and Secreted), eotaxin and the macrophage inflammatory proteins 1ot and 1ff (MIP-1ct and
MIP-1B).
The C-X5-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
CCR11 (for the C-C family); CXCR1, CXCR2, CXCR3, CXCR4 and CXCRS (for the C-X-C
30 family) and CX;CR1 for the C-X5-C family. These receptors represent good targets for drug
development since agents which modulate these receptors would be useful in the treatment of

disorders and diseases such as those mentioned above.



30 famly) and CX3CR1l for the C-X3-C famly. These receptors
represent good targets for drug devel opnent since agents which
nodul at e t veseoosemie® ors woul d be useful in the treat nertT@B2005/003257
di sorders and di seases such as those nmentioned above. WO 2006/ 024823
PCT/ GB2005/ 003257 -2 In our PCT patent application WD 2 0 04/0 1 1
443 we di scl osed am no-substituted pyrimdine sulfonam des for use
as nodul ators of chenoki ne receptors. The present invention now
provi des a conpo nd rmJI a h tically, ac t abl e
salt, solvate or %?HPB?@%@H@O@%@ f‘{fgﬂ %SCI%S@(%PO'WEE%#O
R3."S' N HoynsidiRe sﬁli&nanﬁ&smseIa@mBauJatarsa>faﬁ@huk1ﬁque@épt&@l from

C3- 7car bocyclyl, G _sal kyl, C2-6al ken%(1 and 6al kynyl ; wherein the
group is opti onaﬂ"hfg/p@mmvs%n@cmwrw @%ﬁomo%%ﬁfpﬂﬁ'é {B,ora

i ndepend |

| ONRS %%%gé&ﬁkﬁé%&%fé%f éolv‘a{eg)(z): éﬁ‘\'}ﬂ)ty h)Ld?ol sa%dester_ R oro,
phenyl ®r heteroaryl; wherein phenyl and heteroaryl are optionally
substituted by 1, 2 or 3 substituents indepegdently selected from
hal o, cyano, nitro, -OR4, 15 NRSR6, CO%RS% - COORS, - NRBCOR9,
-SR10, -SO2R1, -SO2NRSR6, - NRBSC2R9, O “seal kyl and trifluoronethyl;
X is -CH2-, a bond, oxygen, sul phur, sul ghoxide, or sul phone; 20 R2
is C3_7carbocyclyl, optionally substit RIKI 1, 2 or 3 substituents
i ndependently selected from iQuor©@, - RSR6 - CONRSR6, - COCRY,
- NR8COR9, -SR10, -SC2R10, -SOZN%;’RG, R&S R9; ]:q)‘r R2 is a 3-8
menbered ring optionally conpﬁﬁl nS:ll , s(om; sel ected from O,
S, -NR8 and whereby the ring is o tionaIIy substltuted by 1,2 or 3
substituents indepedently sel ect ed 2 {rom Cl_3al kyl, fluoro, -OR4,
- NRSR6 - CONRSR6, - COOR7, - NRSCOR9, ) SO2RI o - SO2NR5RG6,

- NR8S02R9;

10 wherein R' is a group selected from Cs.scarboeyclyl, Crgalkyl, Co.salkenyl and Cy salkynyl;
wherein the group is optionally substituted by 1,2 or 3 substituents independently selected
from fltioro, nitrile, -OR*, -NR’R®, -CONR’R?, -COOR’, -NR®*COR’, -SR*’, -SO:R",
-SO.NR’RS, -NR®SO,R’, phenyl or heteroaryl; wherein phenyl and heteroaryl are optionally
substituted by 1, 2 or 3 substituents independently selected from halo, cyano, nitro, -OR?, -

15 NRRS, -CONR’R?, -COOR’, -NR*COR?, -SRY, -SO,R™, -SO,NR'R®, -NR*SO.R’,
Cs.salkyl and trifluoromethyl;

X is -CH,-, a bond, oxygen, sulphur, sulphoxide, or sulphone;

20 R?is Caqearbocyclyl, optionally substituted by 1, 2 or 3 substituents independently selected
from: fluoro, -OR?, -NR’R® -CONR’R®, -COOR’, -NR®COR?, -SR'®, -SO;R™, -SO,NR'R’,
NR*SO:R’;
or R? is a 3-8 membered ring optionally containing 1, 2 or 3 atoms selected from O, S, -NR?
and whereby the ring is optionally substituted by 1,2 or 3 substituents indepedently selected

25 from Cysalkyl, fluoro, -OR?, -NR°R® -CONR’RS, -COOR’, -NR*COR’, -SR", -SO;R",
-SO:NR’R®, -NR®*SO.R’;



WD 2006/ 024823 PCT/ GB2005/ 003257 -3 or R2 is phenyl or heteroaryl,
each of which is optionally substituted by 1, 2 or 3 substituents

i ndependentW@ 2webmstied from hal o, cyano, nitro, -OR4, - RBBR®2005/003257
- CONRSR6, -NRB8COR9, - S02NRSR6, - NR8S02R9, Cl_6al kyl and
trifluoronmethyl; or R2 is a group selected from G -8al kyl,

C2- 6al kenyl or Cnmal kynyl wherein the group is 5 substituted by 1, 2
or 3 substituents independently sel ecte8 from hydroxy, am no,

Q- ookt peClomh vl am ney Gl Gl Bal XA ST a1, 203 st
N, N- di ( G mlgdekiféntic 361080 Fom H.‘di& G&mﬁaﬁl&w mmaﬁytmmshamf‘cow

car boxy, henosxi%car Ronyl, 0, - SQ2ZNRSR6 , - NR SOzR9
and - CON /'R Sgﬁgnpﬂﬁ%ﬂ%%mf%mﬂ’é’ vgroup NRSR6, or R3 is

phenyl &p&m L grdﬁB@Qfé&’t‘é& fronddE,. SQIkW ¢}, Lefficei Gt cﬁt@% ERI¥h8 group is

heterorlng artially or ul'l'y satura one or nDre ring

carbon At @ﬂrstltmgl by dr #on3 sehstimayts Jrglﬁmsentbzrselec% @‘P@i hydegghapinedylsalpxy,

het eroary

15 i ndepenﬂﬁg'hﬁg';1 i:]ﬂhéld(?@ég ﬂ ??ngélﬁmiﬁﬂ’ t(?{ ng%B ﬁéﬁ%ﬁ%lg%ggﬁﬁ

-O4, - NRBRBdl(CQ@HRBRﬁbamGWIQ salkyl)mﬁ¢ﬂﬂmpyl Nmmﬁnomonyl

-S2R 0O, 55tr onet s Cl- 6al kyl

[ opti onal T@Q%W%O b’st | ﬁﬂlgt{’%&oaﬁqﬁ??&g%g ituents

i ndependent|ly sel ected from hal o, cyano, nitro, -OR20, -COOR20,
-COR20 - NRIsR19 - - SO2R20, - SO2NR38R19

NRlSSOfW? B mﬁFﬂW?W%ﬁ(ﬁ?@ WO bi cyclic heteroaryl, wherein a

heteroring nmay be partially or fully saturated; and wherein each

phenyl or heteroarg group is og%lonally substi t ut ed by 1, 2 or 3
subst i t ueontR®’ is pliayb mapthyl, ytlon@fem prkicyichip hetranty] Wastsm? Negresing Mayhe D,

- NRSRG,
- SOZNRSRG%@Q%&]M& eroar yﬁ , r%%@%ﬁy}mn( opti On%%’%oﬁglrgmup, and

substi t ut etlerbin ehch Fheayl & Ieteostryligneamtis optiviaiiieswbetittted bydl 2ot 2 dlbstifﬂellts
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- CONRSR6, i1 g@ga@ztedﬁuﬁﬁm a0 S8, -ORS02BO0R sawsaaww

- NR8SC2R9, en or nocycli ¢ or bicyglic ter gar wherein a
het er ori ndj@lﬂ?m &, - HI(%OR(igy -SOzR‘S) -S5O 1§R1|9 hﬁ ,p)ﬁenyl or monocyclic or

20 bicyclic heteroaryl, wherein a heteroring may be partially or fully saturated; and wherein each

phenyl or heteroaryl group is optionally substituted by 1, 2 or 3 substituents independently
selscted from halo, cyano, nitro, -OR?, -NRR®, -CONR’RS, -COR™-COOR’, -NR’COR’,
-SR!® _SO,RY, -SO.NR’R®, -NR®SO,R’, heteroaryl, Cy.calkyl (optionally further
substituted by 1, 2 or 3 substituents independently selected from halo, cyano, nitro, -OR”,

25 -COORY, -COR%, -NR®RY, .CONR¥RY, -NR*COR", -SORY, -SO,NR**R”,
NR"¥S0,R".

or R? is a group selected from C; searbocyclyl, Cy salkyl, Cy.salkenyl and C, salkynyl whereby.
the group is optionally substituted by 1, 2 or 3 substituents independently selected from halo,
30 -OR*,-NR°R’, -CONR’R?, -COR’,-COOR", -NR*COR’, -SR', -SO:R", -SO;NR'R’,
5SO,R®, phenyl or monocyclic or bicyclic heteroaryl, wherein a heteroring may be
partially or fully saturated; and wherein each phenyl or monocyclic or bicyclic heteroaryl



partially or fully saturated; and wherein each phenyl or nonocyclic
or bicyclic heteroaryl WO 2006/ 024823 PCT/ GB2005/ 003257 -4 group is
optional | y wohedsiotasbed by 1, 2 or 3 substituents i ndependerisyosos2s?
selected fromhal o, cyano, nitro, -OR4, -NR5R6, - CONRSRG,

-COR '-COOR7, -NR8COR9, -SR O -SO2R - SO2NR5R6, - NR8SC2R9,

C _6al kyl, or trifluoronethyl; 5 R4 is hydrogen or a group sel ected
from Cl. 6al kyl and phenyl, wherein the .gsoup is optionally

substi t ut %%HB 1 orﬁyﬁ%bst%geﬂﬁﬁgﬁpendent l@%’&%%ﬂﬁ%tsagﬁ;é)ég;ﬁhal o,
phenyl,
group sel egiBchifb QRS NERKY.CONFIRAhEOR:-.@OOR L NRRITICY CERY, GIO,R™,

bi cyclic heter Eyl wherein a heterorlng may be partially or fully

sat ur at ed;d |:n'NH=?§OgRo&-‘pﬁql'§Y optiiifeaemethelbsti tuted by 1, 2 or 3
substituents i ndependent |y selected from halo, phenyl,
-OR14, - NR 5R16, -000R14, -CONR SR 6, -NR 5COR16 'o SOzR -

SO2NR15R1B &ﬁﬂ@d@%@(ﬁmﬁp selectedifEOTRE). salicy] REd plegel, wherein théy gtolup is optionally

ni trogen i C are atta d for ]
it ur gt o ST R S Bl SR RERRD IR o Pawt?aﬂ%% it
het er oat oNR"®8t,ect ed from oxygen, -SQ(11)- (where n = 0, 1 or 2) and

nitrogen atons, in which the ring is optionally substituted by 1, 2
- or 3 substituents independently selected from phenyl, heteroaryl,

- OR14, - CRR2( R 2008 ende My no up B l&ted iRk and l%é%%d
-SOZNRlSR‘ 6 20 NR15SO2R16 orhlsy'alr | Ky (% tionally further

subst i a8t @anﬁtfyclic rbicyclp hste@ata’%twltetrém@ betetOﬁHé piay Ge prutiplly e ety satumiedm
hal o, - NRGRELfA tiBhalRYsABstinhid 2’&]3%9 t% d d
"NRIBR19, - CONR 8 ouﬁc% : 49 e SOQQRJZ N85 62 ﬁ%%’zc&lg
groups). femiab, P]senblyd(DBgefﬂPo -GPORY, <CONB! &%f,f RBHCOR Bat3@R O
phenyl , 3, opt| onally substituted by 1, 2 or 3
substi t ué@?é\?&m%ependenﬁb sél ected from hal o, phenyl, -OR 7 and -
NR15R16; @nd each of R7> RS RO R', R2 R3 Rl14 Rs RI6 R7 is
i ndepe i dr ogen,. | - Kk or 9 and R20
are hy.[cﬁi %e 4 tsgfgﬁ%dﬁmstgtﬂﬁ? ﬁyfft?rﬂrtr? %E“ gﬁt‘elwfe %ﬁlﬁé@t app A Ay 1o
(wher ei N Amembered saturated heterocyclic ring system optionally containing a further heteroatorn
selected from oxygen , -SOgy- (where n = 0, 1 or 2) and nitrogen atoms, in which the ring is
optionally substituted by 1, 2 or 3 substituents independently selected from phenyl, heteroaryl,
-OR*, -COR?, -COORY, -NR¥RY, -CONR¥R", -NR®COR?, -SO,R"?, -SO,NR" R,
20 NR™SO,R® or Ci-salkyl (optionally further substituted by 1 or 2 or 3 substituents
independently selected from halo, -NRR!6 and -ORY or cyano, nitro, -OR?, -COORZ,
-CORY, -NR™®R", -CONRM™RY, -NR®¥CORY, -SO,R?’, -SO,NR*¥R", and NR¥SO,RY
groups).

25 R!%ishydrogen or a group selected from C; salkyl or phenyl, wherein the group is optionally
substituted by 1, 2 or 3 substituents independently selected from halo, phenyl, -OR'7 and -
NRYR; and each of R, R®, R%, R, R™?, R®, R* RY, RS, R" is independently hydrogen,
C1.salkyl or phenyl.

30 R',RY, and R? are hydrogen or a group selected from Cy.salkyl or heteroaryl (wherein a
heteroring may be partially or fully saturated) or phenyl, wherein the group is optionally
substituted by 1, 2 or 3 substituents independently selected from halo, nitro, -CN, -OR4, -



heteroring may be partially or fully saturated) or phenyl, wherein
the group is optionally substituted by 1, 2 or 3 substituents

| ndependentwy 2eehegtxed fromhalo, nitro, -CN, -OR4, WOr20R®:0234835
PCT/ GB2005/ 003257 .g. NR$RI, -CONRBR9, -COR7'-COOK , -NR$COR9,

- SR10, -SO2R1D, - SO2NR$R9, -NR$SO2R9, Cl_6al kyl or heteroaryL
Certain conpounds of formula (1) are capable of existing in
stereoisoneric fornms. It will be understood that the invention
enconpasses | geo ri.c_an [ i sQner §,0f_ the unds of
for mul a (Wséjmoc gﬁegogﬁeég§§;=i ‘ﬁ@:{s%ﬁﬁg' cevatls: 'gﬂ g’t hesi s
of opti calnpfsack? ¢e 1 heRwalg carried out by standard techniques
of organic chemstry well known in the art, for exanple by synthesis

from optical |y aEestsia compeynds affonmle(1arecapablp of existing jn pigfeoispmeyic forms.
racem c f ;Sinﬁ : - ' ?&J—dm L4 Yod dBR £ th
eval uat edﬂ%]ﬂg e}eﬁésdt%%%gatpﬁﬁglgiggaetorgag%gﬁ% quee\sfhre edlprﬁgﬁqﬁ)mrso °
her ei na$ t exmpobfdswitftirmla Gl apd exxmtes thareehincloding rademates. be under st ood
that a conpound formul a (1 or .sal.vat e ' ' .
hydr ol ysabl e est f’ﬁ]éyeggff%g%ca&ﬁ?t&et%%émﬂﬁ%ﬁo mgrq%ﬁllt %?Stxé au tg?%% “Sm
and t hat §theednds ARy elVkdigm inithicdrt) fdrlekamsle b sfritlatsi fimm optitally active
represent only one _of the possible tautoneri.c.forng. .It is fo he ..
under st oo¥PREFAtRELS R PERTPBHOBA %Wﬁ%‘g@é%fﬂhr%mﬂeﬁhgﬁ%@%%%ﬂ?ﬁegﬁﬁm
m xtures theteefadhd dshghhl sthtiaRPlabdriibtyascHiRfued defirfedad Yeroefter.
tautoneric 15 fornutilised within the fornul ae drawi ngs. The tjfgﬁg}ﬂﬁg

drawi nd@ wit hi n ithin deaeeseridayanspn it éxia be apdestentt that Prepeunde
possi bl o SAMLATRIdfe 0% ThoWfholhal o et B cxhBRd Bizho hlifn of
a o o

speci ficalion enconpasses a ssible tautoneric for of the
conpoundstadioaerismend thas the fommudes drewings within ithis spepifisationeqan pepsesenf] qult aze

show graphical |y herein. . ' l. t '
compoundsoghe P aTpRFr frd, il e e B e A b A o SRR ey
as wel | aguteaesit Yateadfmixnmessthehofemd if mt toebecdtimpites] mérylyria pedofedautemeric
Is to e_understood .that. the invention enconpasses all. h sol.vat.ed
for . L nionpmalsnoviin S PR AT e T RE B o TS T i s gt
as herei n@:ﬁtfr@ﬁxﬁsenfj@ﬁl}r 86loPhe PBisiblPEnibMeti R B hidit ishe e ahderstodd thatfthe
use i n pharnaceutical conmpositions willbe pharnmaceuticall .
accept abl epesificetion eppempasirsrallypssible fasponpesic farssof WOFW@N&J&%%}‘& TS HEbf
the 25 co : ; ' ﬁ@a i1 ically acceptable
salts: Ph?ra%{:&%% %@gp%ﬂggg%ﬁe%%sgmago éﬂgﬁgsraof t eefeﬁ%/ent ion nmay, for
exanpl e, i ncl udeItds aldo &k wriderstaod|that cesfain ¢panpounds of forrmula (1) and salts thereof

20 can exist in solvated as well as unsolvated forms such as, for example, hydrated forms. It is to

-

be understood that the invention encompasses all such solvated forms.

The present invention relates to the compounds of formmla (1) as hereinbefore
defined as well as to the salts thereof. Salts for use in pharmaceutical compositions will be
pharmaceutically acceptable salts, but other salts may be useful in the production of the

25 compounds of formula (1) and their pharmaceutically acceptable saits. Pharmaceutically
acceptable salts of the invention may, for example, include acid addition salts of the
compounds of formula (1) as hereinbefore defined which are sufficiently basic to form such
salts. Such acid addition salts include for example salts with inorganic or organic acids
affording pharmaceutically acceptable anions such as with hydrogen halides (especially

30 hydrochloric or hydrobromic acid of which hydrochloric acid is particularly preferred) or with
sulphuric or phosphoric acid, or with trifluoroacetic, citric or maleic acid. Suitable salts

include hydrochlorides, hydrobromides, phosphates, sulphates, hydrogen sulphates,



conpounds of fornmula (1) as herei nbefore defined which are
sufficiently basic to formsuch salts. Such acid addition salts

i ncl ude forwex@epbazsal ts with inorganic or organic aci ¢grGHbifbH250
pharmaceutically acceptabl e ani ons such as with hydrogen hali des
(especially 30 hydrochloric or hydrobrom c acid of which hydrochloric
acid is particularly preferred) or with sul phuric or phosphoric
acid, or wwth trifluoroacetic, citric Qg maleic acid. Suitable salts

i ncl ude hydr och| ori des, hydrobrom des, phosphat es, sul phates,
hydr ogen gy %@%tes \RY18EDirgtes stalsE PrRISisd FitRiRs ppleatey; fumarates,

al kyl sul phoBRLes lackiiyd BkRBOBRIIASs, nRARhE ona@&%%ﬁ%ﬁénes ghé:ﬁ}e“s‘s
mal eat es, funar at es, succinates, |actate tartrates, | at es

met hanes uProaceutieallyragcaptyiblecsslis of h rvamtiss. mamrmﬂé@mbawaﬂdﬂqﬂon salts of the
t abl
o Sk L e e L T

are suf §i gdltlenSuch salts oiay b¢ forfned mithuan incbgami! drergaBigdhsswahich affmyls be
formed with an ani c or.ganic.base which affords .a

bhar maceubrERneyAgY 3rle GHORCH SRRt linSRaRe bRORRE yases moppp for
or gani ¢ beagafpld diﬂd]kﬁlﬁnét@Isalt,&ﬁ(ﬁHﬁé ehmmnmls&ﬁhm ofpbtatsiviA bdls, ab dikhlirRSsafh
[ithium sodium or gﬁég? sium sal t, | kal i ne earth netal .salt s# ch

as a cal cPogi HHts 8F Pﬂg’&?ﬁl nfRARPER T SRl ShanQrganie aming s
salt, fofyr e%@&mé £ s@t with h:e’ﬂdy‘ldi!mﬁ@tdﬁﬂétﬁﬂblﬂﬁe iﬂhﬁﬁ&rﬁﬂﬁéﬂu@&hylamme

trirrethzlamne triethylam ne 1(5 per.i di ne, phol i ne or

tri s- (20 hyigeriiiye teyrholine ﬁJéMStﬁ?m#r%Péhﬂ)%ﬂﬁ t@tb?r t@&lp pdditipn palfg rclude

al umi ni um, %&a g@ﬁéathﬁ}f‘e ol @f&%@%ﬁmﬁ Jiifine HeghbARMAM ne,
et hanol am ne, et I'am ne um né€, trohetham ne or procal né. The

pr esent wthﬁdiamnm mﬂghlh‘ane mmﬂammecor@mcmew vo hydrol ysabl e ester of
a conpound of f

conmpound of forrra.?]féplze%n(t\%’e%@&%&n@tg?ﬁ{@g%@g% ﬁé%bq%?sgém?aroup
i's, for exanued afmhmm{t)ewm ﬁzahwwhydccﬂﬁpblabbter afaitcempoimdodt foisrudd @ wiith
oS BBl e e DR G5 S0 whc
| Nt r avenoylekvddiin fhd ﬁﬁm@%‘aﬂﬁhal bBck&eto(i:@éHﬁ@élthg pal‘é,ﬂtckéid dr@8doha Guch esters can
subsequently exam ning the test animal's body fluid. Suitable

phar maceubs iaitified by edpinitipung iqraxémplsfm@afew;y P §dest gaimaal, the corpound
a_6al kOX%@Ife} Py and%gtrsg b5 ekfifinfi aﬂﬁﬁaﬁ"%?ﬁﬂlﬁﬁ'

Cl. 6al kan ynet h xanp e plva oxynet hy
pht hal i dyl est er §mtz(tf£e Mmﬁmﬂk&ww@%@ﬁ@cmwwd@h(éraglkﬁmﬂthyl

SXATP S ety an e SRERIMALRY € Moo i)t A w67 S IE™" P!
pivaloyloxymethy], phthalidyl esters, Cs.scycloalkoxycarbonyloxyC.salkyl esters for exarple
1-cyclohexylearbonyloxyethyl; 1,3-dioxolen-2-onylmethyl esters for example
5-methyl-1,3-dioxolen-2-onylmethyl; and Cy salkoxycarbonyloxyethyl esters,for example
1-methoxycarbonyloxyethyl and may be formed at any carboxy group in the compounds of

25 this invention.

Suitable pharmaceutically-acceptable esters for hydroxy include inorganic esters
such as phosphate esters (including phosphoramidic cyclic esters) and o-acyloxyalkyl ethers
and related compounds which as a result of the in vive hydrolysis of the ester breakdown to
give the parent hydroxy group/s. Examples of ci-acyloxyalkyl ethers include acetoxymethoxy

30 and 2,2-dimethylpropionyloxymethoxy. A selection of in-vivo hydrolysable ester forming
groups for hydroxy include C;-jpalkanoyl, for example acetyl; benzoyl; phenylacetyl;
substituted benzoyl and phenylacetyl, Ci-joalkoxycarbonyl (to give alkyl carbonate esters), for
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“Cy.qcarbocyclyl” is a saturated, partially saturated or unsaturated, monocyclic ring

containing 3 to 7 carbon ring atoms wherein a -CHj- group can optionally be replaced by a
-C(0)-. Suitable examples of “carbocyclyl” are cyclopropyl, cyclopentyl, cyclobutyl,
cyclohexyl, cyclohexenyl, 4-oxocyclohex-1-yl and 3-oxocyclohept-5-en-1-yl.

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

Examples of “Cy.salkoxy” include methoxy, ethoxy, propoxy, isopropoxy,
butyloxy, pentyloxy, 1-ethylpropoxy and hexyloxy. Examples of “Cy.salkylamino” include
methylamino, ethylamino, propylamino, butylamino and 2-methylpropylmino. Examples of
“di(Cy.salkyl)amino” include dimethylamino, N-methyl-N-ethylamino, diethylamino, N-

30 propyl-N-3-methylbutylamino, Examples of “N-(Cy.salkyl)-N-(phenylamino™ nclude N-
methyl-N-phenylamino, N-propyl-N-phenylamino and N-(2-methylbutyl)-N-phenylamino.
Examples of “N-(Cysalkyl)carbamoy!l” are N-methylcarbamoyl, N-ethylcarbamoyl and N-(2-
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Examples of “a 3-8 membered ring optionally containing 1, 2 or 3 atoms selected
from O, S and NR®” include oxetanyl, azetidinyl, benzodiazolyl, pyrrolidinyl,
tetrahydrofuranyl, isoxazolidinyl, tetrahydrothiophenyl, tetrahydropyranyl, piperidinyl,
piperazinyl, piperazinonyl, morpholinyl, thiomorpholinyl, thiomorpholinyl-1-oxide,

25 thiomorpholinyl-1,1-dioxide, oxazinanonyl, quinuclidinyl, homopiperidinyl and
homopiperazinyl tetrahydrodioxanyl. Examples of “a 4- to 7-membered saturated
heterocyclic ring system” include ﬁzeﬁdmyl, pyrrolidinyl, isoxazolidinyl, piperidinyl,
piperazinyl, piperazinonyl, homopiperazinyl, thiomorpholinyl, thiomorpholinyl-1-oxide,
thiomorpholinyl-1,1-dioxide, oxazinanonyl, quinuclidinyl and morpholinyl,

30 ‘Where optional substituents are chosen from “1, 2 or 3” groups it is to be
understood that this definition includes all substituents being chosen from one of the specified
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fluoro; or 10'R2 is a 5 mbered ring optio nt ai.ni,ng .
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opti onal lp)ﬁeﬁﬁ%? Hoﬁb%y%ﬁc 8y blC)%% ‘heteroaryl, wherein a heteroring may be partially or fully
saturated; and wherein each phenyl or heteroaryl group is optionally substituted by 1, 2 or 3
20 substituents independently selected from nitro, -ORZO, —NRSRS, -NRSCORg, heteroaryl,
C1.salkyl (optionally further substituted by 1, 2 or 3 substituents independently selected from
cyano, -OR%).

Convenient values of R*RY are as follows:

R* is hydrogen or Cy.salkyl;

25 RP°andRCarea group selected from Cygalkyl or R’ and R®to gether with the nitrogen atom to
which they are attached form a 4- to 7-membered saturated heterocyclic ring optionally
containing a further heteroatom selected from oxygen and nitrogen atoms.

R?, R, RS, RY, RZ2 R, RMRY, R, R" are independently hydrogen, Cy.calkyl or phenyl.
Convenient values of R'®-R% are as follows:

30 RY, R' and R® are hydrogen, phenyl, heteroaryl, or Cy.salkyl (optionally further substituted

by NR*R®).
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with the nitrogen atom to which they are attached form a 4- to 6-membered saturated
heterocyclic ring (such as azetidinyl, pyrolidinyl, piperidinyl) or optionally containing a
further heteroatom selected from oxygen (such as morpholinyl) or nitrogen (such as .
20 piperazinyl).
R"', Rg, R’ R R¥ R™, RrR" R15, Rlﬁ, RY are independently hydrogen, or Cyqalkyl (such as
methyl or ethyl).
Preferred values of R'*-R* are as follows:
R RY and R? are hydrogen or Ci.salkyl (optionally further substituted by NRR?).
25 Such values may be used where appropriate with any of the definitions, claims or
embodiments defined hereinbefore or hereinafter.

Particular compounds of the invention include:
N-[2-[[(2,3-difluorophenyl)methyl]thio]-6-[2-hydroxy- 1-(hydroxymethyl)ethoxy]-4-
pyrimidinyl]-1-azetidmesulfonamide

30 R,S) N-[2-[[(2,3-diflvorophenyl)ymethyl]thio]-6-[3,4-dihydroxybutyl]pyrimidin-4-yl]azetidine-
1-sulphonamide; and
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yl) azet i di-pRerhzeduifonanidd ef-[2a01@,3-diftiorophenylymethyl]thic]-6-[(1R)-2-hydroxy-1-
methylethoxy]-4-pyrimidinyl]-1,6-dihydro-1-methyl-6-oxo-3-pyridinesulfonamide
N-[2-[[(2,3-difluorophenyDmethyl]thio]-6-[(LR)-2-hydroxy-1-methylethoxy]-4-pyrimidinyl]-
1-azetidinesulfonamide N-[2-[[(2,3-difluorophenyl)ymethyl]thio]-6-[(1R)-2-hydroxy-1-

20 methylethoxy]-4-pyrimidinyl]-methanesulfonamide
N-[2-[[(2,3-difluorophenylymethyl]thio]-6-[(1R)-2-hydroxy- 1 -methylethoxy]-4-pyrimidinyl]-
4-morpholinesulfonamide .

N-[2-[[(2,3-difluorophenylymethyljthio]-6-[(LR)-2-hydroxy- 1-methylethoxy]-4-pyrimidinyl]-
1-pyrrolidinesulfonamide

25 N-[2-[[(2,3-diflucrophenylymethyl]thio]-6-[(1R)-2-hydroxy-1-methylethoxy]-4-pyrimidinyl]-
cyclopropanesulfonamide
N-[2-[[(2,3-difluorophenyl)methyl]thio]-6-[(1R)-2-hydroxy-1-methylethoxy]-4-pyrimidinyl]-
1-methyl-1 H-imidazole-4-sulfonamide
N-[2-[[(2,3-Difluorophenyl)methyl]thio]-6-methoxypyrimidin-4-yl]azetidine-1-sulfonamide

30 N-[2-[[(2,3-Difluorophenyl)methyl]thio]-6-methoxypyrimidin-4-yl]piperazine- 1-sulfonamide
N-[2-[[(2,3-Difluorophenylymethyl] thio]-6-methoxypyrimidin-4-yl]- 1-methyl —~1H-imidazole-

4-sulfonamide
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oxy] - 4-pyrim di nyl]- 1-methyl-IHimdazol e-4-sul fonamde N-[2-[[(2,

3- Di f | uor ophenyl| Thepdasan} invemjonGunies povidey a procels fordhy blepazedn dficompounds
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20 wherein R!, R and X are as defined in formula (1) and L is a leaving group such as halogen
with sulfonamides (R*SO,NH,) where R® is as defined in formula (1).
and optionally thereafter (3), (i), (iii), (iv), or (v) in any order:
i) removing any protecting groups;
if) converting the compound of formula (1) into a further compound of formula (1)
25 iii) forming a salt
iv) forming a prodrug
v) forming an in vivo hydrolysable ester.
Reaction of compounds of formula (2a) wherein R!, R? and X are as defined in
formula (1) with sulfonamides (R*SQ,NH,), where R? is as defined in formula (1), can be



N-[2-[[(2,3-Difluorophenyl)nmethyl]thio]-6-{[(1R 2R)-2, 3-di hydroxy-I|-m
et hyl propyl ] oxy}-4- pyrimdinyl]-1-azetidi nesul fonam de

N[2-T[(2, Sw@mfowmgphenyl )methyl Jthio]-6-[[(1R 2R) -2, 3pgiledds@nysndr M
et hyl propyl ] oxy] -4- pyri m dinyl]-methanesul fonanm de 5
N-[2-[[(2,3-Difluorophenyl)nmethyl]thio]-6-{[(1R 25)- 2,3 di hydroxy-1-m
et hyl propyl Joxy}-4- pyrimdinyl]- 1-azetidi nesul fonam de N-[2-]
[(2,3-Difluorophenyl)nethyl] thio]-6-{.13.

[ (I R 25) -2, 3-di hydr oxy- 1-met hyl propyl] oxy) - 4-
pyrimi di n%rﬂle Q%plpghe@zqspg@g@f A Spitabledrase, solvent and catalyst heated thermally or by

oyl azet| difgdnlet AnRaied stk btestflidd MALORDANY Lithal nbed edBkedtod

ydroxy-1- 10 net pyr| m uran- onam

t he abovepatessiuim ﬂ:é:dumonmﬂmdsl\/laﬂ@r&fﬁeblp Rasimacerhonata fis wsecbc&uamlabﬂmnts
salts, [ ydr. sters .t t aken
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i nventi S)nPIfefﬂ‘ﬂwlﬁl 4pi’mane| Bsuseﬂ pr'hwemperﬁmre dflie: mesiceion cad ba)lﬁbrfmfrméd)mwmds

comound B CRt AR piTrartie, TR Gkt of RS pidivat i o

and X ar epauadidal)18erds Budiods ik hrisfBerylich @ak@ P b
hal ogen erm t h1 Sl5|)f onani des ) R3862 Wne? n ) ﬁéoﬂ@gltlaf |1Eﬂ®) PGS

formul a (%teﬂwlﬁﬁﬂY@h%PWeR@éﬁl%(PéﬁPh{)f#))(elﬂfeF Fb 0. OFPiSimyol eawylent&mme)
in any orgetnce wa guaa‘sax 1BghdB¥h 9&@%&91 Y RBene 4, 3-aAbYEdi %ﬁ&gbt he

conmpound ‘of formula (1) Tnto a her conpound of fornul a

iii) f&P rphegohing §KantpRos), mzfﬁlqyglohe&ﬂ'@hmbmoﬁ {Hﬁﬁiﬂ@ﬂmlamm)&ipbényl or 2-
L‘%d ;‘r)]'dy ;aglﬁ;gclog:é%&gléqqo%cf—%’%,6°fm-§s%%%9ﬂﬂf’-ﬁf:he§19f GRS Etne56.61-0.5%h1
equivalents). Preferably the catalyst combination is tris(dibenzylideneacetone)}dipalladinm(()
(Pdy(dba)s ) with 2-dicyclohexyl-phosphino-2’,4°,6"-tri-isopropyl, 1,1’-biphenyl (Xphos) in
0.01-0.5 mol equivalents in 1,4-dioxane at 100°C with cesium carbonate as the base;
15 or (b) treating a compound of formula (2b):

L

D5 K’\ /Pk R

R3/ \[?1 N S

PG
(2b)
wherein R! and R are as defined in formmla (1), L is a leaving group such as
halogen, PG is a convenient protecting group or hydrogen and where X is oxygen or sulphur,
20 with alcohols HOR? or thiols HSR® respectively wherein R? is as defined in formmula (1) in the
presence of a suitable base and solvent,
and optionally thereafter (i), (i), (iti), (iv), or (v) in any order:
i) removing any protecting groups;
if) converting the compound of formula (1) into a further compound of formula (1)
25 iii) forming a salt
iv) forming a prodrug
v) forming an i vive hydrolysable ester.
Examples of suitable bases include the alkali metal hydrides such as Na or K, or metal
alkoxides such as Li, Na or K-fer-butoxide, alkali metal hexamethyldisilazides such as Li, Na



formula (1) with sul fonam des (R3SOzNH2), where R3 is as defined in

formula (1), can be WO 2006/ 024823 PCT/ GB2005/ 003257 -13 carried out
in the presgpefedbsss suitabl e base, solvent and catal ystpchRahefnoszs

thermal ly or by mcrowaves. Exanples of suitable bases include netal
carbonat es such as those fromcesium potassium |ithiumor sodium

Most preferably Cesium carbonate is used. Suitable solvents include
toluene and ethers such as anisole, tetygahydrofuran, 1,4-dioxane,

gl yne and di %Syma 5 Preferably 1 4-di oxane is used. The tenperature
of the re8tki Ifigilazide; o walgl ssehopatensuch ot Na ke %o%ﬂaﬂfeéqﬂ@w%m@lu%ﬁ

agﬁ*lf Ryl aHib AL BBl ﬁ#}%‘é&?ﬂéﬂ@cblﬂiﬁe éh &81ch as Ldlﬁ( 6;“7’( )

source su | i deneacet one) di pal | ad

as palladiumtris(d
(Pdz(dba) Eﬁﬁ}?hydr*@fﬂra!lel,ﬁam?@mnaiﬂ@ﬁ,ﬂd wphi nepal | adi um ( Pd( Ph3) 4)

| Foand such asd SRRSO bl o £ SRSPGGREH R TE) Eis-e

phosphi AieleéXaggminp sich a:srhalogen, PG is a convenient protecting group or hydrogen and X is -
2-dicyclo yI- hosphi no-2' - (N,.N-di et hyl ani.no) bi gheny!l .or_,2- .
i cyol ohekgh Gt OnTAp B8 prepatcg o copopits b sabia BOD PR T eyt
(ei ther i fr@uli1Osbirédinenteath &/alitebly plotech¥defiehathdsr tHeckcuph ttjgae reaction
conbination is lris(dibenzylideneacetaone)dipall adiu Pd2 ba) 3)

with 2-di €3peItione eﬁ%%@%mépzll?@ 11g6) qrywyithy as%lﬁﬁ‘&w?(tqﬂ@ 1205%%
(Xphos) i gsterQulQuakiBburhi t&?& f‘éﬂ&tﬁm‘ danéitlélﬁsctlmg@99tnolpﬁcpﬂ{955@-9561

cesium carbonate as the base 5 or treating a_ conpound

f or mul A0 (PAS 2001, nded pR16E9H1016Q) lpﬂ@)presme@ﬂé Pﬁmrableaméllammaaﬁ@lsﬁs ligand,
defi ned 'é’alfBésg‘dﬁ@scﬁée)nwﬁm'tﬁelﬁmi&%gﬁ%a%ﬁém%f“h as halogen, PGis

a conveni ent protecting group or hydrogen and where X i s oxygen or
sul phur, 20 wiFdr “Heddhypescdupigsoexaniplaslof suiSHE paBainon catalykiy, satie bases aifdz

def d f bl d
R e L R S O e
any or der acatdte (Pﬂ@(MCv)b,)l’l gdc&ﬂ)é‘,a]&r atledd porgsigmatipside; tefra-fbaidirimntigur Bloride;

f_fornul furfher n f r.mul 1
compou 9 ecl)nd bagesrrnlljclgde tn) n-]b am?ne clf{' dt1-1s%pro(f)3cr) anOfém(Jjneo an soolwrrgljltsam luge N,N-

dimethylformamide or N-methyl-pyrrolidin-2-one.

For “Suzuki” type couplings, examples of suitable palladium catalysts, ligands, salts,
bases and solvents include palladium di-acetate; with ligands tri-cyclohexylphosphine, or
2,2’bis-dicyclohexyl-phosphinoc-1,1’-biphenyl or di-t-butyl-phosphino-1,1’-biphenyl or tri-t-

20 butylphosphine; with salts potassium phosphate (K3PO,) or potassium fluoride in solvents
tetrahydrofuran or 1,4—dioxaﬁe.
Compounds of formula (2a) wherein RY, and R? are as defined in formula (1), and
X is oxygen or sulphur can be prepared from compounds of formula (3) wherein R!is as
defined in formula (1) and L is a leaving group such as halogen by treatment with alcohols
25 HOR? or thiols HSR? wherein R? is as defined in formula (1) in the presence of a suitable

base and solvent.
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25 iii) formng a salt iv) formng a prodrug v) formng an in vivo
hydr ol ysabl e ester. Exanples of suitable bases include the alkali

met al hydriwlesomsiozds2as Na or K, or netal afcoxi des suclrcagBzios/oddasor
K-tert-butoxide, alkali netal hexanethyldisilazides such as Li, Na WO
2006/ 024823 PCT/ GB2005/ 003257 -14 or. K- hexanet hyl di si | azi de, or

met al carbonates such as Na, K, Cs. Suitable solvents include

N, N- di met hyl am des, 1-nethyl-2-pyroliditfene, toluene and ethers such

Compounds of { Brarans o aptopase mear R aau el By Res e 2 Nros Ry igera
(1), L isaRoxided alhdudi, %@H K-ﬁmt@@wakag@aal 1Eé§aﬂnsm§1dmw@m sﬁé]i as Li, Na

protecting %roup or hyd en and X is - or a bond
prepared PFBrheE e, PHIR] earlomptes W“EEP%Nﬁ: Iﬁ2cﬁ sg“éféblﬂé?]i"%ﬂmf’]ﬁde

formul a ( t1_ X Kk
coupl i ng" N%Ny ggn%tﬁesgc Qiigg% ! ﬂg%ﬁr#dml tP%ﬂg]sl&ﬁ%eynetg%r?g&%tggge@iﬁ%&gﬁg%?%dﬂﬂi%%)

or wi t hdaglymetaad diglyme t Bigfesablp endimi bydmlrs dn tsfrahydsatagan ah@r@blents;m Fadlx

coupl i ng ondi tions (JACS, 1999, no 121, pp9550-9561,
10 JACS 266%%&“&@%2%&9%@0099 10100) in the presence of a suitable

pal | adi um cat aAgks} c;onhpogndmbf formila (Za))whereraﬁﬂa:ﬁdi?\wclas dfinkd irhflornelh (1Oy and

| i abl
pal | adt unoacory oF & B ionl iRt e ( gfherchite’ R4 ©
; ris(di ?e ?aﬂli(egéﬁefwmam 5(9)1@%131 gail 1&%@@6@ sugﬁ’ds?lﬁdlﬂg%t h,aay)treaﬁﬁsm&hﬂhaduhﬂﬂy
|acaae c)z): added salts include potassi
tetra-rit bH’E%FfFCEIilrf%‘WPﬁ Hoder | Heskeoupling” fype Tpacten qﬁ*@tf%agyﬁ 25%1519?‘8&#1#3
or di-i SO@E%%L %Etjﬂﬁlsﬁﬁiﬁi‘ﬁ?ro?é&%d%}dﬁﬁﬂcﬁi dr@%ﬂﬂﬂef\fﬂﬂzulﬂcou ling” type reaction
di met hyl f or mam de_or '

rrolidin-2-one. For '
Coupl | mgs sombiens LA 9880 B ConpaRP B LA GS PGl 5p 423, P GAmcl 014G e e

?Ssgicfigﬂ g§eg+n\e§ BE 2o difAfte' i By ) B andlolfent wHA R Amal or

2,2 bis- dnngmbvemdieyimg)hosphl no- 1, 1 - bi phenyl or

di-t-b h t
sial ts 3 tasgl 8%““—%01&%%% %%2 %?Pl%goqrflgmé rﬁaﬁ%%orl %}BQI% ven%IaIld
t et r ahydr gdiéragineladd i dib@%ﬂﬁtﬁneﬁeﬁﬁ@ﬂipdﬁad@im@p@dbﬂdaa)m@) paﬂhﬂfuﬁl di- Rl

and RZ are as defined in_forpu|a and r suI n
be prepar &¢ptate FA(CARBL aAdR Bits PS\“&%%’%‘ ﬁz%equgﬁ D00

and bases include tri-n-butylamine or dl-mopropylethylamme, and solvents include N,N-

dimethylformamide or N-methyl-pyrrolidin-2-one. Preferably palladium di-acetate, with salt
20 tetra-n-butylammonium chloride, with base tri-n-butylamine in solvent NN,-
dimethylformamide at 95°C is employed.

For “Suzuki” type couplings, Examples of suitable palladium catalysts, ligands, salts,
bases and solvents include palladiwm di-acetate; with ligands tri-cyclohexylphosphine, or
2,2’bis-dicyclohexyl-phosphino-1,1°-biphenyl or di-t-butyl-phosphino-1,1’-biphenyl or tri-t-

25 butylphosphine; with salts potassium phosphate (K3POs) or potassium fluoride in solvents
tetrahydrofuran or 1,4-dioxane. Preferably palladium di-acetate with ligand 2,2"bis-
dicyclohexyl-phosphino-1,1’-biphenyl with salt potassium phosphate (KsPO) in solvent
tetrahydrofuran at reflux temperature is employed.

Compounds of formula (2b) wherein R' and R® are as defined in formula (1), Lis a

30 leaving group such as halogen and PG is a suitable protecting group or halogen may be
prepared by reaction of compoun&s of formula (3), wherein R! is as defined in formmla (1)
and L is a leaving group such as halogen with sulfonamides (R3SO,NHPG) where R’ is as



defined in fornmula (1) and L is a |eaving group such as hal ogen by
treatment with al cohols 25 HOR2 or thiols HSR2 wherein R2 is as

defined invwwortdlotystsl) in the presence of a suitable b@é@/@i@bsmoszs'f
solvent. L. L NIASR (3) W 2006/024823 PCT/ GB2005/ 003257 -

Exanpl es of suitable bases include the alkali netal hydrides such as
Na or K, or netal alkoxides such as Li, Na or K-tert-butoxide,
al kali metal hexanethyl disil azi des suckléas Li, Na or
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5 glyne and dlgl ynme. Preferab 35 sodi um hydride in tetrahydrofuran at
anbi ent t Gt B@leql@: & oF @) inany R ed. Al so, conpounds of
fornula (Zada gﬁ}ebﬁtegé@goﬁgs are as defined in formula (1), and Xis
-CH2- or & bond can be prepared from conpounds of fornmula (3) wherein
R is a8 ikemversiag the coapaindeffaimmdn@h) intea Srthenppimpgued of formua R s

hal . by t K
Coupl'i g Lype.  SAEDpIoKo Buae bl lal hephalig At G RE BT or HSE)
or with amstal slkistigesprch sdiieNa boKewitbutaidd, akaliopttelrhenmuethyldSilaaides such as
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OAc

di - acatate (P added salts include potassiumchlorid

t et r a- n- bis(AleREdideDsaceRn fiweﬂéadmna@h (Bisla@ha)s ) ﬁéhqmesepﬁq o itele ¢ ligndguch
or di-isopremy A AR he) w%r

di et hyl f%r(rgfll?n(}]ﬁ&ﬁ%i N- net yrro | ?héngﬂ()) g#{ tg%s Opr)gl | adi um
di - acet at &igyoldhenylsphiospligo-2 w,y-mwmmhm w;h’& -Gicydehexyl-phvsiitse
tri- t Vi N hylformam'de at 95C is

enpl oyg% ylfﬁ’?; “@1308&“?’%@3%@%'%31?&%9,5 Exanpl es of suitable palladium
catal ysts, |i gamdsoundabl Brmula (3) wherein R1 is as defined in formula (1) and L is halogen

may be prepared from compounds of formula (3) wherein R? is as defined in formula (1) and

L is OH by reaction with a halogenating agent such as phosphorous oxychloride. The
reaction may be carried out in the presence of N, N-dimethylaniline at reflux.
20 Compounds of formmla (3) wherein R is as defined in formula (1) and L is OH;

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

Examples of suitable bases include the alkali metal hydroxides such as Li, Na, or K, or
metal carbonates such as Li, Na, K or Cs, or metal acetates such as Li, Na, K or Cs, or metal
alkoxides such as Li, Na, K tert-butoxide. Suitable solvents include water, N,N-
dimethylamides, 1-methyl-2-pyrolidinone, ethers such as tetrahydrofuran, 1,4-dioxane, glyme



bases and sol vents include palladiumdi acetate; with |igands
tri-cycl ohexyl phosphi ne, or

2, 2" bi s-di oyokakaxgbs phosphi no-1, 1' - bi phenyl or PCT/GB2005/003257
di -t-butyl - phosphi no-1, 1' - bi phenyl or tri-t 25 butyl phosphine; wth
salts potassi um phosphate (K3PO4) or potassiumfluoride in solvents
tetrahydrofuran or 1, 4-di oxane. Preferably palladiumdi-acetate with
| igand 2, 2' bi s- dicycl ohexyl - phosphi no-1%, 1 biphenyl W th salt
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protectin conve t he co ound of formula (2b) into
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00, 5. ol iR Rie BHEHM BERLITE. m rpiseivedronen i Coprmis vt Bafl oo T
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wherein RL is as defined in fornula ( IS reaction

a hal ogendessig E@@ﬁﬂoﬁumyasclmmybmﬁ leaw@mme Halogen, suchas

20 chlorine is a preferred leaving group.

A compound of formula (1) may be prepared from another compound of formula

(1) and a compound of formmla (2b) may be prepared from a compound of formmula (2b) by
chemical modification. Examples of chemical modifications include standard alkylation,
arylation, heteroarylation, acylation, sulphonylation, phosphorylation, aromatic halogenation

25 and coupling reactions. These reactions may be used to add new substituents or to modify
existing substituents. Alternatively, existing substituents in compounds of formula (1) and
formula (2b) may be modified by, for example, oxidation, reduction, elimination, hydrolysis
or other cleavage reactions to yield other compounds of formula (1) and formula (2b)
respectively.

30



reacti on nmaybe carried out in the presence of N, N-dinethylaniline at
reflux. 20 Compounds of fornula (3) wherein RL is as defined in
formul a (1)wendahslozdszs OH, L L NSH (4) rmay be prepar edpbit@B2005/003257
conpounds of formula (4) wherein L is OH by reaction with

al kyl hal i des (R1LA) where Rl is as defined in fornula (1) and Ais

hal ogen in the presence of a 25 suitable base and sol vent. Exanpl es
of suitable bases include the alkali met8al hydroxi des such as Li, Na,
or K, or net car bgnat es .suc Li, Na, Kor Cs, or netal acetates
such as Li, NS#:?P%FBﬁg,&%ﬁ”HEgﬁﬁa al koxi des such as Li, Na, K
tert-butoxide. Suitable solvents include er, N, N di nethyl am des,
1-met hyl - 2-pyrol i di none, ethers such as tg&trahydrofuran, 1, 4-dioxane,
gl yne WD 2006/ 024823 PCT/ GB2005/ 003257 nd di gl yme and al cohol s
such as net hanol, ethanol and tert-butafol {r acegtonitrile.
Preferably sodium acetate in acetonityi wht er at 40C
tenperature is used. Conpounds of fornuIQe (§) are either
comercially available, are well known in e literature or nmay be
easily prepared using kpown techniques. 5 11 each of the process
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renoval of one or_nore protectin ?roups. The protection and

deprotection of Thneprayas oiferupa (1) dave actiyityesbarmpasautiogls; ipettiselar g
G oups | Gr e ' j gga]g,y . . %’Ea%"l l; m
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edi tion, tfeatmapt (Berapentic&r Proplyladiic) Wionditivitd/diveakestie humie agionop 4SS EN.

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

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

(1) the respiratory fract - obstructive airways diseases including chronic
obstructive pulmonary disease (COPD); asthma, such as bronchial, allergic, intrinsic, extrinsic
and dust asthma, particularly chronic or inveterate asthma (e.g. late asthma and airways

20 hyper-responsiveness); bronchitis; acute, allergic, atrophic rhinitis and chronic rhinitis
inclnding rhinitis caseosa, hypertrophic rhinitis, rhinitis purulenta, rhinitis sicca and rhinitis
medicamentosa; membranous rhinitis including croupous, fibrinous and psendomembranous
rhinitis and scrofoulous rhinitis; seasonal rhinitis including rhinitis nervosa (hay fever) and
vasomotor rhinitis; sarcoidosis, farmer’s lung and related diseases, fibroid Inng and idiopathic

25 interstitial pneumonia;

(2) bone and joints - rheuwmatoid arthritis, seronegative spondyloarthropathies
(including ankylosing spondylitis, psoriatic arthritis and Reiter’s disease),

Behchet’s disease, Sjogren’s syndrome and systemic sclerosis;



Exanpl es of conveni ent |eaving groups are provided in standard

chem stry textbooks such as "Organic Chem stry" by Jonat han C ayden
et al, publwebadobg230kford University Press (3'h Edn 20@p)cBI60@M03257
i ncl ude hal ogen, nesylate and to syl ate groups. Hal ogen, such as 20
chlorine is a preferred | eaving group. A conpound of fornula (1) may
be prepared from anot her conpound of fornula (1) and a conpound of
formula (2b) may be prepared from a cofi®eund of formula (2b) by
chem cal nodification. Exanples of chem cal nodifications include
standard al kyl ation, arylation, heteroarylation, acylation,

sul phonyl at i ong3) pdles pE@friﬁkié,tdttﬁpical aéreianfid, Goltat dereiditib okt ctherabinatous
coupling reactions. These reactions may be used to_add_ new

substituents or t‘éﬁrﬁ’mﬁef=feb‘é'53}°§¥i‘f degoaifiss Lichenpitays, Porprhigis: bullens,
exi sting substit uphfyshihid, BRARAINIAS WllodaiBticR, frbiodRfas, tni%{cﬂmla@s,_( 2b)

may be nodified by, for exanple,” oxidation, reduction, elimnation,
hydrol y8is or ot%shempsgutaseous eagnopbiliss, tweitis, Alepegiatesataadpomatis of
formula (1) and f%jﬂfgﬁvig%b) respectively. 30 WO 2006/ 024823

PCT/ GB2005/ 003257 ~ =18- "Conpounds of the formula (2a) XR2 L zN1S Rl
(2a) wherein R, R2 and X are as defined in formula (1) and Lisa

| eavi ng group ch as. 5 hal nge rovi ded that .when.R .is benzy| . .X
L oxyoen R G thsiRintestRaRHRR:- ShHN Gitess By Sypipiiy Rl
Xis a bo][ld, hR2 | BagpsFmsls, Cﬁﬂﬂ’sldiéeasenglbcradgﬂe?bﬁﬁsimdm) &&?‘do]iﬂs,f urL her
aspect __of the invention. The ¢ ounds, o ornmul a, above may be
convert®d to a phHEIFRIEJRIE FRIULS %@@ﬂf bpyred disgase, mgélgiea?@eléwnqrﬂm’a»in%-

hydrol ysabl e est ejifi@aRef diafified ERRAUSHRE aARSKE whilll Ra P fectsTemdd® from the
preferably a basic addition salt. The conpounds of forrmula (1) have

activity as phar nitc.gi wigraine, finisig apd esfmp: as -nodul ators of

chenoki ne receptor (especially CXCR2) activity, and may be used in
the treatnent (therapeutic or prophylactic) of conditions/diseases
i n human and ndf} ¢emieband peripheral nervous system - Neurodegenerative diseases and

15 dementia disorders, e.g. Alzheimer’s disease, amyotrophic lateral sclerosis and
other motor neuron diseases, Creutzfeldt-Jacob’s disease and other prion diseases,
HIV encephalopathy (AIDS dementia complex), Huntington’s disease,
frontotemporal dementia, Lewy body dementia and vascular dementia;
polyneuropathies, e.g. Guillain-Barré syndrome, chronic inflammatory

20 demyelinating polyradiculoﬁeuropathy, multifocal motor neuropathy,
plexopathies; CNS demyelination, e.g. multiple sclerosis, acute
disseminated/haemorrhagic encephalomyelitis, and subacute sclerosing
panencephalitis; neuromuscular disorders, e.g. myasthenia gravis and Lambert-
Eaton syndroms§ spinal diorders, e.g. tropical spastic paraparesis, and stiff-man

25 syndrome: paraneoplastic syndromes, e.g. cerebellar degeneration and

encephalomyelitis; CNS tranma; migraine; and stroke.

(6) other tissues and systemic disease - atherosclerosis, Acquired
Immunodeficiency Syndrome (AIDS), lupus erythematosus, systemic lupus,
30 erythematosus, Hashimoto’s thyroiditis, type I diabetes, nephrotic syndrome,
eosinophilia fascitis, hyper IgB syndrome, lepromatous leprosy, and idiopathic

thrombocytopenia pupura; post-operative adhesions, and sepsis,



ani mal s which are exacerbated or caused by excessive or unregul ated
production of 15 chenoki nes. Exanples of such conditions/di seases

i ncl ude (eawd200loesz23 ndependently): (1) the respirator ycrigmbosnos2s?
obstructive airways di seases including chronic obstructive pul nonary
di sease (COPD); asthma, such as bronchial, allergic, intrinsic,
extrinsic and dust asthma, particularly chronic or inveterate asthnma
(e.g. late asthma and airways 20 hypers20esponsi veness); bronchitis;
acute, allergic, atrophic rhinitis and chronic rhinitis including
rhinitis caseosa, hypertrophic rhinitis, rhinitis purulenta, rhinitis
si cca and rhi ni7hi SlogtERl vGeemi QR dte 2B CROAL BB WIRY, MrldxtmpRCiratipBstation of
croupous, fibrinous and pseudomenbranous rhinitis and scrofoul ous
rhinitis; seasonakidngy heart, Hverplapgdiopgmenpwi tinsardepinsa:and ghnpnfoayalt yersus
and vasonot or rg&ﬁgaﬁéﬁesarcoidosis, farmer's lung and rel ated

di seases, fibroi ung and idiopathic 25 interstitial pneunonia; (2)
bone an®l joints -rheumatoid arthritis, seronegative

vl b : ; ; ; . L
S ohr Tt e ana L Plners - ChRELHO AT oA Yorn L DS RRREY Ch dhiep iR b BbLE,
syndrome and systgoitatesaicer asl synatdis28@6/na 248 28ndrHC Tt 2618 HddRdmbma

-19 (3) skin - ps%rgi}asis, tﬁ%lécal dermatitis, contact dermatitis and
ot her eczmat ous FROPT FBS TP A PR rat i ti s, Li chen pl anus,

Penphi gus, bull ous Penphigus, Epidernolysis bullosa, urticaria,
angi odermas, vasculitides, 5 _erythenmas, cutaneous eogsi @Phi | i as,

uvei ti 80 Al opeld? adisgasef-dn FhérhABEioarnesis dgseaeiated with pised chemokine

gastrointestinal {tact s Neegld ago .octitis, eosinopilic
S sy as SR oD

gastro-enteritis, mstocytosis, ease, ulcerative colitis,
indeterminate colitis, 10 mcroscopic colitis, inflamuatory bowel

di sease, irrit yndrone, non- inflamuatory diarrhea,
food-rel ated a@pje Slﬁgéﬁ%ﬂnslﬁth have effects renote fromthe gut, e.g.,

mgraine, rhinitis and eczema; (5) central and peripheral nervous
system: Neuro nerative diseases.and 15 denmentia disorders, e.g.
Al zhei rér' s didﬁ@%ﬂﬁ%ﬁ"@q%%fﬁsd erosis and other notor
neuron di seases, Creutzfeldt-Jacob's di sease and other prion

di seases, HI V_encephal gpathy (Al DS denmentia conpl ex), Huntington's
di sease, (12) reproductive diseases — for example disorders of ovulation, menstruation and

implantation, pre-term labour, endometriosis;

20 (13) re-perfusion injurxy - in the heart, brain, peripheral limbs and other organs,

inhibition of atherosclerosis.

Thus, the present invention provides a compound of formnla (1), ora

pharmacentically-acceptable salt, solvate or an in vivo hydrolysable ester thereof, as
25 hereinbefore defmed 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.

Particular conditions which can be treated with the compounds of the invention are

30 cancer, diseases in which angiogenesis is associated with raised CXCR2 chemokine levels,
and inflammatory diseases such as asthma, allergic rhinitis, COPD, theumatoid arthritis,

psoriasis, inflammatory bowel diseases, osteoarthritis or osteoporosis.



frontotenporal denentia, Lewy body denentia and vascul ar denenti a;
pol yneur opat hi es, e.g. CGuillain-Bane syndrone, chronic inflammtory
20 denyel i nsoizong/opsky/r adi cul oneur opat hy, nul tifocal not ecTaBGREY,
pl exopat hi es; CNS denyelination, e.g. nultiple sclerosis, acute

di ssem nat ed/ haenorrhagi ¢ encephal onyelitis, and subacute scl erosing
panencephal itis; neuronuscul ar disorders, e.g. nyasthenia gravis and
Lanbert- Baton syndrone; spinal diorderd- e.g. tropical spastic

par aparesis, and ,stiff-mn 25 ndr one. raneopl asti ¢ syndr .
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chronic skin ulcers; (12) reproductive diseases - for ‘exanple
di sor der staeget gigmokinesecep FFS‘E?GQB%WCGMGL i npl antation, pre-term

| abour, endortet f 0 Bineokch 3he bEsHP LiHAIAPrd VM Bopbihd oER (1), or o

brain, periphera or gans,
rharmaceutically acceptable salt, solvate or in vive hydrolysable ester thereof, as hereinbefore

15 defined for use as a medicament,

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 freatment of human diseases
or conditions in which modulation of chemokine receptor activity is beneficial.

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

25 In a forther aspect, the present invention provides the use of a compound of
formula (1), or a pharmacentically acceptable salt, solvate or in vive hydrolysable ester
thereof, as hereinbefore defined in the manufacture of a medicament for use in therapy.

In a still further aspect, the present invention provides the use of a compound of
formula (1), or a pharmaceutically acceptable salt, solvate or ir vivo hydrolysable ester

30 thereof, as hereinbefore defined in the manufacture of a medicament for the treatment of
human diseases or conditions in which modulation of chemokine receptor activity is

beneficial.



i nhibition of atherosclerosis. Thus, the present invention provides a
conmpound of forrmula (1), or a pharmaceutically-acceptable salt,

sol vat e or w0 z2006/0%48%D hydr ol ysabl e ester thereof, as 2pchepisshehsor e
defined for use in therapy. Preferably the conpounds of the invention
are used to treat diseases in which the chenokine receptor bel ongs
to the CXC chenokine receptor subfamly, nore preferably the target
chenoki ne receptor is the CXCR2 recept @2 Particul ar conditions which
can be treated
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Vi Vo hydro ys ereof, as herel nbefore def1 ned for ‘use
as a medi bewaldiseases) oatee@xtﬂriﬁsfoupstmproaspa@tpan@ﬂﬂeuﬁﬁ&rmsérm ion eterisk o rsaid

DOV e bSOy AP B LRI ol By RRTRS S L1

compound of formnla (1), or a pharmaceutically acceptable salt, solvate or in vivo

hydrolysable ester thereof, as hereinbefore defined.

20 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.

The compounds of formmla (1) and pharmaceutically acceptable salts, solvates or
in vivo hydrolysable esters thereof may be used on their own but will generally be

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

30 even more preferably from 0.10 to 50 %w, of active ingredient, all percentages by weight

being based on total composition.



t hereof, as herei nbefore defined for use as a nedi canent for the
treatnment of human di seases or conditions in which nodul ati on of
chenoki ne rneoemisoedasacti vity is beneficial. 20 In a stil lpcuweziginasy
aspect, the present invention provides the use of a conpound of
formula (1), or a pharmaceutically acceptable salt, solvate or in
vivo hydrol ysabl e ester thereof, as hereinbefore defined for use as
a nedi canent for the treatnent of asthms- allergic rhinitis, cancer,
COPD, rheumatoid_ arthriti.s sor.i asi s, |nflannato bowe| , dlseases
oSt onar thr i 5. o BT saRa bERPRs R el sk cpPasenY
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ester thByd DersiibeRre dedined, In ABOGHTTHd: LPRrRegtcally

medi camentgf bl%@mg,ghttd]ﬁgmca&gra still further aspect, the pr esent
i nvention pr des the use of a conmpound of formula (1),
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ester thereof, as hereinbefore defined In the nuf cture %
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COPD, 1 heypgk @hﬂcaﬁg Jg itfylosal a&%ﬁﬁéu%ﬁbémth@fokﬁm%é{c ?&FS, powdets or
di seases, oSteoart IS or osteoporosis. In t he cont ext o
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The terns er apeut and erapeu I ca onst rued
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treati a cheno nedi 10..di se [ ds
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adm ni st esnd et ph@nﬂeéuhedlly a%céﬁmﬂammtsbmﬂeloy zr&fzftﬁlﬂafdtolﬁahhsmvﬂ&fs 204 also
corrpound of formula , or _.a phar eutlcal l?%%acc%%ilabl e alt so) vat e

or in vivBsefilar pharmaenlegieal foqls mfhe F%’QHO in vifro and in Vivo

test systems for the evaluation of the effect of chemokine modulation activity in labatory

|..

animals such as cats, dogs, rabbits, monkeys, rats and mice, as part of the search for new
20 therapeutic agents.

The invention further relates to combination therapies wherein a compound of
formula (1) or a pharmaceutically acceptable salts, sotvate or i vive hydrolysable ester
thereof, or a pharmaceutical composition or formulation comprising a compound of formula
(1) is administered concurrently or sequentially with therapy and/or an agent for the treatment

25 of any one of asthma, allergic rhinitis, cancer, COPD, rheumatoid arthritis, psoriasis,
inflammatory bowel disease, irritable bowel syndrome, osteoarthritis or osteoporosis.

In particular, for the treatment of the inflammatory diseases theumatoid arthritis,
psoriasis, inflammatory bowel disease, irritable bowel syndrome, COPD, asthma and allergic
rhinitis the compounds of the invention may be combined with agents such as TNF-c.

30 iphibitors such as anti-TNF monoclonal antibodies (such as Remicade, CDP-870 and
D.sub2.E.sub7.) and TNF receptor mmmunoglobulin molecules (such as Enbrel.reg.), non-
selective COX-1 / COX-2 inhibitors (such as piroxicam, diclofenac, propionic acids such as



The invention al so provides a nethod of treating an inflamrmatory

di sease, 15 especially asthma, allergic rhinitis, COPD, rheunatoid
arthritis, woeosisasdsss i nflammatory bowel diseases, ost eggidBibosihss0or
osteoporosis, in a patient suffering from or at risk of, said

di sease, which conprises admnistering to the patient a
therapeutically effective anmount of a conpound of formula (1), or a
phar maceutically acceptable salt, solvg4<e or in vivo hydrolysable
ester thereof, as_hereinbefore defined. 20 For t?e above-rﬂenti ned,

t her apeupprode SlubipeoTem JenpprofenrkpPRPET R fuprofer, ferggigles shoh a5 Jefengiic
the co rrpgg;dagitnﬁggag@x‘gﬂ, ulifiBic! R pREIdAES fch bl PitnybBRzddeCaliBRRes such

desired an e disorder indicated. The conpounds of formula (1) and
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adm ni stere a pharnaceudtical conposition rn which
formul & (pliicillamineyevreiicfal dr/peentesd] of erst gnld. ( Kot inflemimatprebiyved disedss and

associ ati.on. with h ceuticall. accept.abl e ' t i
oot er i AR RETE LB Siishy aFEPCRUER GuBlatBltond S AL horkly
conposi t iaad systdnhic Rleffi@y, abinyndrorduldiere aid amnthoippiaasat, aibigies, peebidtichy

wei ght), nore preferably fromO0.05 to 80 %, still nore preferably
from 0. 1@0¢ ntFENtegFMSand 30 even nore preferably from0.10 to 50 %y,

of active ingrediiresedt invaftioh 8l AGAS: RAtedts G combibiieh dfas@ehpoind oftiad
conposi ti on. WO 2006/ 024823 PCT/ GB2005/ 003257 -23 The reggba. .
i nvent ibrinventien peethpreith a leskeFianskiotynists BHFES iSTROAYEBAT: (P S Hduhibror

d : - » fenleuton;
conpoun 09f5-1{,$9§;?#§)ﬁse%§¥%@§ @gﬁ%@ﬁ@fgﬂ@ﬁsﬁd HcIPECARRRBE! ABBH6,; fenleuton;

sol vate or i ereof, as herei nbefore

defined, tepoxaliss ddibatti/9n7wiAthot-85T6l; Reewbstirairdythionbene-ellsyleifoapmifatit |
the' pr epdk G S SP L PR for i RioPlrall dFR oS RLB0R0 ol e
whi ch conpirpses $B-21 066 1appidtptsabstiafied Lrymbeaphtthlenecorgpounds such as L-
ot er Tndadio; heerbnaer SREoTHLa LTyt h G R R SE G Ry Bunas
accept ablgeagy M¥asy1, MRS Hhd BAYCRN00%T . The pharnmaceuti cal
OO e o ekehei e bk od i ohat el o
hept af | ugf ogkkR el FRA b Sec@Pidr HtdgoRRYEE feuk QA AITBXNIS4., LTC.sub4,
LTD.sub4., and LTE.sub4. selected from the group consisting of the phenothiazin-3-ones
20 such as L-651,392; amidino compounds such as CGS-25019c¢; benzoxalamines such as
ontazolast; benzenecarboximidamides such as BIIL 284/260; and compounds such as
zafirlukast, ablukast, montelukast, prantukast, 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
25 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
30 invention together with a gastroprotective H.sub2. receptor antagonist.
The present invention still further relates to the combination of a compound of the

invention together with an o.subl.- and o.sub2.-adremoceptor agonist vasoconstrictor



or systemcally, e.g. by oral admnistration in the formof tablets,
capsul es, syrups, powders or granules, or by parenteral

adm ni st r atwonoosiz4sbee f orm of sol uti ons or suspensi ons, p@iiydBe005/003257
subcut aneous admi nistration or by rectal admnistration in the form
of suppositories or transdermally. Preferably the conmpounds of the
I nvention are admnistered orally. 15 In addition to their use as

t herapeutic nedici nes, the conpounds of2sformula (1) and their

phar maceutically acceptable salts, solvate or_in_vivo hydrol ysabl e .

esters armppdgmineir geenis spitnPfrereREedine; FhpRylenirinne Phravisrensriamine,
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or a phfirimeaeiohi ogéthgr withegmttimhdlmerpid tagents gholate ipatropivmi tromide; tiotropium
hydrol ysabl e.ester .thereof, ar a pharmaceutical conposition or

for mul at | BT BRerHE OBt PP L) TS admi ni st er ed
concurrently or Feshrestnk alvieition diill il agliteaRthe torfisin@Parf afcompbinel of the
treatnment 25 of any one of asthma, allergic rhinitis, cancer, COPD,

r heurat oi {8 vetion tpgctter Witot Paublk; to B-ﬁwaﬁ%ﬁww%wtﬂwééé doetaproterenol,
irritable N4 BiTRarifdS " ighlbtaibl, OHrRBRAIOSiafmetbr8), terbutaline,
parti cul alrs@%g\%%entggeg? eat rre’ntgg"?&{oﬂe S%Jnit anmat or y gclgl’seasees r.]ﬁeuer?a‘% oi_g
ar t hr i 10 sqrcippenelineas bioltérof | mesplater yand opisbuigiode aaye , methylkenthaninep ovdluding

syndr one, . ast hma. an | |.ergi IR t

i nvent i on %e %mgﬁ%ﬂ{léﬁ Sggigﬁ’tcsr&“f's%u@#agaé O}F%ﬁf’%?%q{é%?%%%? gﬁ’ and
such as amB) anthffonfonocl onal anti bodi es (such as Rem cade, CDP-870 and
D. sub2. E. sub7.) d TNF receptor,. i nogl obulin l.ecul e such_as
Enbrel .reg.), noﬁge EEpeat IveR Wﬂjﬂl}%‘%&gﬁs forthS 5?%@10@3 OEIQOM% of the
pi I OXi Ca%véitﬁh@f_ﬁ%ﬂﬁﬁwitﬁ%ﬁmsﬁﬁﬁ-ﬁk@%b% suehtyps 1 HOF20064284823

PCT/ GB2005/ 003257 - 24 naproxen, flubi profen, fenoprofen, ketoprofen
and i bilprof en, f Ehepresess invigatiotasillfurtess seltes tofhy gompiRRISRAT R LomROTd of the

2 RO o R SRS U DA M At s
r of ecoxi bpremmpmﬂdrpsoéwma, ﬂanigwlid@otxiampinplpmp g@g@nﬁmbmm@t}@@p@ dipropionate,
aur anof | o BpapiEe e Rt sroap e S R RRE s, POT P el i sease
and irritable bouepresins arvestionf siltfhreiter cstatesetnitierdondbiretips of modmgbend of the
sulp ha%t | i%tzrcianrgi%n?ggdeth%} év?tﬁs an iﬁh?ﬁito%%l‘ matrix metalloproteases (MMPs), i.e., the stromelysins,
the collagenases, and the gelatinases, as well as aggrecanase; especially collagenase-1 (MMP-
1), collagenase-2 (MMP-8), collagenase-3 (MMP-13), stromelysin-1 (MMP-3), stromelysin-2
(MMP-10), and stromelysin-3 (MMP-11) and MMP-12.
The present invention still further relates to the combination of a corpound of the
25 invention together with other modulators of chemokine receptor function such as CCR1,
CCR2, CCR2A, CCR2B, CCR3, CCR4, CCR5, CCR6, CCR7, CCR8, CCRY, CCR10 and
CCR11 (for the C-C family); CXCR1, CXCR3, CXCR4 and CXCRS (for the C-X-C family)
and CX5CR1 for the C-X5-C family.
The present invention still further relates to the combination of a compound of the
30 invention together with antiviral agents such as Viracept, AZT, aciclovir and famciclovir, and

antisepsis compounds such as Valant.



and system c steroids, immunoniodul ators and i mm nosuppressants,
antibiotics, probiotics and anti-integrins. The present invention

still furtheewwladses to the conbination of a conpound ebridi@ooshtssy
i nvention together with a | eukotriene bi osynthesis inhibitor,

5-1i poxygenase (5-LO) inhibitor or 5-1ipoxygenase activating protein
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Abbot t-79175; Abbott-85761; 26~
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wWith a geceptor Timeent Bivedtion stitl fther relatestoltHBamtiaation T € cembaund of the
LTD. sub4., and LTB.sub4, selected fromthe group consisti f.iRe, ..
phenot bi 427580 &H%@heéo“’%c(ﬁqgsaﬁf’?%ﬂ?c cpa a‘ﬁ%e?ff gug oér%c uﬁ%ge‘%ﬁ%%e n &P
CGS- 2501%%%8@1@@»”@5%@&%%@ L- a@R@%ﬂﬁ,tMirapex, MAOB inhibitors such as
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conpoutl mefirdnhlnitr@Bxidesynihass), and gati+Adsheitparh depgppER 4 dangpegib tacrine, COX-2

i ncluding j.nhibitors. of... ' PDB4D. The present invention
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25t em zolavenpbrazetenth IR BVuATrBREN G AR o BRRP 0 aneponics
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i nvention together with a gastroprotective H sub2. re ar. .
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conbi nat i gn. ; ! LI MRREARD i ESENER) MhialB AIb1A. &idb . -
B e B e

and a. subZ. st vasoconstrictor WO 2006/ 024823
PCT/ GB200B /50§23 26 ptor 26tagymigssit(Woanitingarut ageatfens.; calehiging §xi) xanthine oxidase

e S8« RV S P PR e, i,
hydr ochl opdngBroniaineadiii) pecrathihoamone secretagogues; (xiv) transforming growth factor
20 (TGER); (xv) platel'et—derived- growth factor (PDGF); (xvi) fibroblast growth factor, e.g., basic
fibroblast growth factor (bFGF); (xvii) granulocyte macrophage colony stimulating factor
(GM-CSF); (xviii) capsaicin cream; (xix) Tachykinin NK.subl. and NK.sub3. receptor
anfagonjsts selected from the group consisting of NKP-608C; SB-233412 (talvetant}); and D-
4418; (xx) elastase inhibitors selected from the group consisting of UT-77 and ZD-0892; (xxi)
25 TNEO converting enzyme inhibitors (TACE); (xxii) induced nitric oxide synthase inhibitors
(iNOS) or (xxiii) chemoattractant receptor-homologous molecule expressed on TH2 cells,

(CRTH?2 antagonists).
The compounds of the present invention may also be used in combination with

osteoporosis agents such as roloxifene, droloxifene, lasofoxifene or fosomax and
30 immunosuppressant agents such as FK-506, rapamycin, cyclosporine, azathioprine, and

methotrexate;.
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daunomyecin, epirubicin, idarubicin, mitomycin-C, dactinomycin and mithramycin);

20 antimitotic agents (for example vinca alkaloids like vincristine, vinblastine, vindesine and
vinorelbine and taxoids like taxol and taxotere); and topoisomerase inhibitors (for example
epipodophyllotoxins like etoposide and teniposide, amsacrine, topotecan and camptoﬂleciﬁ);
(ii) cytostatic agents such as antioestrogens (for example tamoxifen, toremifene, raloxifene,
droloxifene and iodoxyfene), oestrogen receptor down regulators (for example fulvestrant),

25 antiandrogens (for example bicalutamide, flutamide, nilutamide and cyproterone acetate),
LHRH antagonists or LHRH agonists (for example goserelin, leuprorelin and buserelin),
progestogens (for example megestrol acetate), aromatase inhibitors (for example as
anastrozole, letrozole, vorazole and exemestane) and inhibitors of Sci-reductase such as
finasteride;

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

moarimastat and inhibitors of urokinase plasminogen activator receptor function);



-26 The present invention still further relates to the conbination of
a conpound of the invention together with cardiovascular agents such
as cal cium ockers, lipid |owering agents suc

fibrates, b‘g?gwgfl%(&)“g%ers Ace inhibitors, Angiotensin-2 ?g?@gﬁ{))@obﬁﬁ
ant agoni sts and pl atel et aggregation i nhi bitors. 5 The present
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f osomax a
20 W002/04434 and WO02/08213;

(vii) antisense therapies, for example those which are directed to the targets listed above, such

as ISIS 2503, an anti-ras antisense;

(vii) gene therapy approaches, including for example approaches to replace aberrant genes

such as aberrant p53 or aberrant BRCA1 or BRCA2, GDEPT (gene-directed enzyme pro-drug
25 therapy) approaches such as those using cytosine deaminase, thymidine kinase ot a bacterial

nitroreductase enzyme and approaches to increase patient tolerance o chemotherapy or

radiotherapy such as multi-drug resistance gene therapy; and

(ix) immunotherapy approaches, including for example ex-vivo and in-vivo approaches to

increase the immunogenicity of patient tumour cells, such as transfection with cytokines such
30 as interleukin 2, interleukin 4 or granulocyte-macrophage colony stimmlating factor,

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



30 i munosuppressant agents such as FK-506, rapanycin, cyclosporine,
azat hioprine, and nethotrexate;. WO 2006/ 024823 PCT/ GB2005/ 003257
-27 The conpounds of the invention may al so be used in conbination
with existing therapeutic agents for the treatnent of
osteoarthritis. Suitable agents to be @eed in conbination include
standard non-steroidal anti-inflammatory agents (hereinafter NSAID s)
such as pi r oxjidid@iratik , .o ¢ acids such as naproxen,
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(for exanple vinca alkaloids |like vincristine, vinblastine, vindesine
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(ii1) cytostatic agents such as antioestrogens (for exanple tanoxifen,
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receptor down regulators (for exanple fulvestrant), 25 anti androgens
(for exanple bicalutam de, flutamde, nilutam de and cyproterone
acetate), T E RH antagonists or L Il1U agonists (for exanple
goserelin, leuprorelin and buserelin),




progest ogens (for exanple nmegestrol acetate), aronmatase inhibitors
(for exanple as anastrozole, |etrozole, vorazole and exenestane) and
i nhi bi t or s w0 2@@/e48ekict ase such as finasteride; 30 (iiipcTAgRNS®H3257
whi ch inhibit cancer cell invasion (for exanple netall oproteinase
inhibitors |ike marimastat and inhibitors of urokinase plasm nogen
activator receptor function); W 2006/ 024823 PCT/ GB2005/ 003257 . -28
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(viii) gene therapy approaches, including far exarré)l e Jag roaches to
repl ace abiupptadusigsaband held glass mortar/PTFR pestle homogeniser ans membranes

harvested by centrifugation (45 minutes, 100,000g, 4°C). The membrane preparation was

stored at -70°C in homogenisation buffer supplemented with Tyrode’s salt solution (137mM
20 NaCl, 2.7mM KCl, 0.4mM NaH,POs), 0.1%(w/v) gelatin and 10%(v/v) glycerol.
All assays were performed in a 96-well MultiScreen 0.45pm filtration plates
(Millipore, U.K.). Bach assay contained ~50pM [“®)IL-8 and membranes (equivalent to
~200,000 cells) in assay buffer [Tyrode’s salt solution supplemented with 10mM HEPES (pH
7.4), 1.8mM CaCly, 1mM MgCl, 0.125mg/ml bacitracin and 0.1%(w/v) gelatin]. In addition,
25 a compound of formula (I) according to the Examples was pre-dissolved in DMSO and added
to reach a final concentration. of 1%(v/v) DMSO. The assay was initiated with the addition of
membranes and after 1.5 hours at room temperature the membranes were harvested by
filtration using a Millipore MultiScreen vacuum manifold and washed twice with assay buffer
(without bacitracin). Thﬁ.backing plate was removed from the MultiScreen plate assembly,
30 the filters dried at room temperature, punched out and then counted on a Cobra y-counter.
The compounds of formula (I) according to the Bxamples 1 — 156 were found to
have pICsg values of greater than (>) 5.0.



such as aberrant p53 or aberrant BRCA1 or BRCA2, GDEPT (gene-directed
enzyme pro-drug 25 therapy) approaches such as those using cytosine
deam nase, wbyels@p43es ki nase or a bacterial nitroreduct ageTREyRaHd

approaches to increase patient tol erance to chenot herapy or
radi ot herapy such as nulti-drug resistance gene therapy; and (iXx)

i mmunot her apy approaches, including for exanple ex-vivo and in-vivo
approaches to increase the i nmunogenigity of patient tunour cells,
such as transfection with cytokines such 30 as interleukin 2,
interleukin 4 or granul ocyte-nmacrophage colony stinmulating factor,
appr oachqsg; i i Vobfikdtiod Meksy, approaches using transfected

i mmune c¢ S cytoldne-transfected dendritic cells, )
appr oaches usiHgnamyzteotrophels twessmbparedfiom BRHA-treai¢d pariphera! Weefl, as previously
appr oaches usi nti-igdi i i i Y i pt
whor ot nate el iy el (o8 Mol Rtk oy A9 diF6 oD Bl Sy s

vari at i priTymide’stshiesdleton (13Tl MeCl, 2.6mt KE1, Oginiy NathEPy)i sspslémentetl with
"conprised’, are not | de other additives,
conponenﬁgﬁmwﬁggﬁﬁ?@mtﬂﬁﬁﬁtéékﬁééﬁii ‘ce to any prior an in the
speci fication i STROthendRehe SO thud@ih, RE0HFKER) W pudhasa oMk Ao

or any formof suggestion, that this prior art forns part_ of the

conmon gehdngtion bk e dgkotber chemicels ereofanalyiical stade r Changessigiiptacpllafree

that this prior _an 3 o
under st o Rl ditct BRARAINY v oo ELRl PrliE (oAARR AnDESe
2006/ 020+ FhD a0t Gi2, TM6/3) @8 aGEribed FevicRishr Gviermitt el AP &iecheingh 269, pp513-

aror sham B Chl et Josdgu o iR 1 07 ORI ARt Gfee ik O s
chem cal sgepinpeditaipingSyM Med-3 M eger, Wagbd kit doelingftuffeha@@RCrenspended in
5520602 Tyrpdses Bl splition puRplmepodsy O TENLaooss . LR EDipyine as abiain

hr CXCR2 @%gwmm b SnfNSie €10 MR8 célTsQrBrd pipErfed e blaeR Rialledy RINA:
The DNA was ¢loned into PCR5cript _ (Stratagene) and cl.gnes

re
i dent i 15 ebtigmi, A6 wollanicrprdatesy§iopig™ %@f@@ﬁéé-%@ﬂ@ﬁ%ﬂ@%ﬁ@&%#@mﬂm&m
eukar yot it(é é,g{ug sion vector RcCW (Invitrogen). Plasm d DNA was
pr epared ustng " Qui agen Megaprep 2500 and transfected into HBK 293
cel | s using Li poAectpoumnkoffoegdatl) acotting to the Examples was pre-dissolved in

DMSO and added to a final conceniration of 0.1%(v/v) DMSO. Assays were initiated by the

addition of an Asoconcentration of GRO[ and the transient increase in fluo-3 fluorescence
20 (Apx =490nm and Ay = 520nm) monitored using a FLIPR (Fluorometric Imaging Plate
Reader, Molecular Devices, Sunnyvale, U.S.A.).
The compotmds of formula (I) according to the Examples were tested and found to
be antagonists of the CXCR2 receptor in human neutrophils. '
The invention will now be illustrated by the following non-limiting Examples in

25 which, unless stated otherwise:

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

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

Micromass Platform spectrometer.



BRL). Cells of the highest expressing clone were harvested in
phosphat e-buffered saline containing 0.2%w v)

et hyl enedi aponais@tssanceti c acid (EDTA) and centrifuged e2@Rm2o@mniAs) -
The cell pellet was resuspended in ice cold honpbgenisation buffer

[ 10mM HEPES (pH 7.4), 1nmMdithiothreitol, 1mM EDTA and a panel of
protease inhibitors (1mM phenyl nethyl 15 sul phonyl fluoride, 21tg/m
soybean trypsin inhibitor, 3nmM benzam-ggne, 0.5g/m |eupeptin and
1001tg/ M bacitracin)] and the cells le o swell for. 10 mnutes. .
The cel | pr@ar ¢ §He Sﬁdﬁ@ﬂ&ﬁf“@ﬂ“&% Pg‘é"'hxﬁ‘& s fch gethpdsggere Raried using
nortar/ PTFB pesthe At9inger 58 aﬁ:ﬂg'efsﬁn' 4.59R6RANESandb! CRsihiesl Development
centrifugation (45 m nutes,” 100, 000g, 4C). The nenbrane preparation
was stored at -pecamadhonogeni sation buffer supplemented with

Tyrode' s sal.ty solih EE% 3 %M?lggwyﬁg KCma1 SndaMdid d
0. 1% wW v) g{exlf’)atiolkI an %%%74%’ V) d ycerogra%h;AIqM assaygh\%ere e%?ac?r@rcr’g%uciten
a 96-wed | Ml ti Swingena silictSdalmnd.i | Revarse qrhagsl HighsPregavirg [Liqyas & hregnatography

Each assay cont aj -5CoM [12]]11L- i t ;
-200, 000 cell's) Wé?&%ﬁa&;"f‘e‘? [W#ﬁ%@a@@%ﬂ#&%@é@%ﬁ J&2vita
wi th 10nM HEPES Watdrs $00 )ppmp. @iybllzaCW2iterd 2H8MiEle@or andl Bilsuy FC024 fraction
bacitracin and 0.1 % w v el af.i I ditiLon, 25 C ound of .
fornula (1) acc ﬁér ?’bg P‘??éeftbﬁﬂ%ﬁ@g Ot Gﬁﬁ?ﬁls‘i%? ?Blag? obg/g%e%hugmg
added to reach AgfhRelyQRRNEPM S DardrevdrSd phiase) silddBOmihe assay was
initiated with the addition of nmenbranes and after 1.5 hours at room
t enper 8 ur eWhe Feefollawis aRbreriaHonsA8&¥8e by filtrati on using a
MIlipore Multi S n v neni fol d and washed twice with assay
buffer (w t_houtﬁ%(ggi trggﬁﬁ). The backing plate was renmoved fromthe
Mul ti Screen pl at€éH&&senbhlprof@mt he filters dried at roomtenperature,
punched out and co Cobra y-counter. The conpounds of
formula (1) acco‘bgﬂlg tg%%%goﬁé%%gl es | - 156 were found to have

pl Cso val ues of pwmEat er N MaiméthylfdmmBmiddD 2006/ 024823

PCT/ GB2005/ 003257, -31- |Intracell ul ar Cal cium Mobilisation Assay
Human h%utrophi | BMR? e ﬂ%ﬁ%ﬁ@ﬁ*"?‘%m EDTA-treat ed peripheral bl ood,

as previously dggeribedidiBakimect at. (1997) Methods in Enzynol ogy
287 pp70-72), in storage buffer 5 [Tyrode's salt solution (137nM
NaCl, 2.7mM KO , E®Q4mnM réwil meige suppl emented with 5. 7mM gl ucose and

10m vi HEPES (p%sé%/]s{é%%ﬁe%m‘pe GROG (human, reconbi nant) was
NMP

pur chased from
1-methylpyrrolidin-2-one

20 THF tetrahydrofuran
H,O water

NHs ammonia



(Abi ngdon, U K). Al other chem cals were of analytical grade.
Changes in intracellular free calciumwere neasured fluoronetrically
by | oadi ng weudésksepaed s Wi th the calciumsensitive 10 fl peressaRivodye,
fluo-3, as described previously (Merritt et al. (1990) Bi ochem
7.269, pp513- 519). Cells were | oaded for 1 hour at 37C in | oading
buffer (storage buffer with 0.1%wv) gelatin) containing 51AM
fluo-3 AM ester, washed with | oading bw3ter and then resuspended in
Tyrode's salt solution supplenmented with 5.7mM gl ucose, 0. 1% W v)
bovi ne serum al bumn (BSA), 1.8mM CaCl2 and 1mM MyCl2. The cells
were pi petikafnlent © bl ack wal | ed, clear 15 bottom 96 well mcro

at es (CB_TE_Bosto .) and centrifuged (200g, 5 m nutes,
room terﬂdﬂdf@ﬁet)lﬂuﬂ'@bﬁ@ﬂmgrﬂthilﬂrﬁﬂﬂy dresy- h@u@rmwthﬂ)qth@ry] -4-
Exanpl es ghﬁ%(ﬁﬁw and added to a final
concentration o says were initiated by the
addition of an Aso concentration of GROG.&HH the transient increase
in fluo-3 fluorescence 20 (AE, =490nm and a. EM = 520nn) nonitored

using a FLIPR (Fluoronetric | nmaging P der, Mol ecul ar Devi ces,
Sunnyval e, U. S. A ). The conpounds of ornmula (1) according to the
Exanpl es were tested and found to Nagonl st of the CXCR2
receptor inhuman neutrophils. Olh@i on will{ now be illustrated

by the followi ng non-limti ,ES Ay Funl ess stated
ot herwi se: (i) when given @Near“%gﬁetl S Res e (NWR) spectra
were nmeasured on a Varian ity I'nova 300 or ¥ spectroneter.
"H NVR 8lata is quoted in the formof delta values for major

di agnost i o B k@ipeiison EFINEN[[{2B-Blfubfop ﬁefyl)fﬂetﬂyg J(dlgmpheﬂﬁhetammtsn

tetramet hyI si | ane (TMS) as an internal stan Mass

Spect r ome¥Raxyl- myng:p@ey Wﬁﬂé‘ﬁw ch@ﬁsgeam\é £0 megingpethael
M cronasssP. /
e e

met hods V\ﬂmd mamnbﬁentsemgeraMaefOAwhmmep labtgﬂaxwfoqr 28 hewro The r&giort mire
chr ommiBgY AT HE SRR b it TR R il sl By P RS G ™
organic layers were dried with magnesium sulfate, filtered and evaporated. The residue was
purified by column chromatography on silica gel using a 98:2 mixture of methylene chloride
and methanol as eluent to give the title compound as a white solid. Yield: 120mg
MS: APCI(+ve) 463, [M-+H']
15 H NMR: (DMSO) & 2.13 (quintet, 2H), 3.57 (m, 4H), 3.89 (t, 4), 4.44 (s, 2H), 4.78 (t, 2H),
5.13 (quintet, 15), 6.15 (s, 1H), 7.17 (dq, 1H), 7.36 (dq, 1H), 7.45 (dt, 1H), 11.11 (bs, 1H);

The intermediates for this compound were prepared as follows:
i) 2-[(2,3-Diftuorobenzyl)thiolpyrimidine-4,6-diol
20 To a shury of 2-mercaptopyrimidine-4,6-diol (55.6g) in water (735ml) was added sodium
acetate (47.4g) with stirring forming a commplete solution over 20 minutes, A solution of 2,3-
difluorobenzyl bromide (80g) in acetonitrile (73.5ml) was then added dropwise over 15
minutes and the resulting mixture heated at 40°C with stirring for 18h. After coolmg to
arnbient temperature the resulting precipitate was then filtered and washed with H,O (1L)
25 before drying in vacuo at 100°C to afford the subtitle compound as a cream solid.
Yield: 101.5g.



5 using a silica colum. Reverse phase H gh Pressure Liquid

Chr omat ogr aphy (HPLC) purification was performed using either a
Waters M crwomew/ok@BZ3 with a Waters 600 punp control | er pCVEB2005/0232877
detector and G lson FC024 fraction <collector or a Waters Delta Prep
4000 or a Glson Auto Purification System using a Symetry, NovaPak
or Ex-Terra reverse phase silica colum. 10 (v) The foll ow ng

abbrevi ati ons are used: ACO—| acetic a@4d CHC13 chl orof orm DCM

E1 20 i ot BN ASPMSDXES BT T A0e A d g s et P 3&?12 NVF

1- net hyl pyrrol I di n-2- one 20 THE tetrahydrofuran HZO water

ammoni a WO 2006/ 024823 PCT/ GB2005/ 003257 - 33- Exanple 1

N- [ 2- [ [ ( 3)3h&DidhlaroshH@:3ydifinenohgnayDiialpyenfidingy dr oxy- | - (hydr oxynet hyl
t

L R4 B A 5 e 1015 e e
N[ 2- [ [§ ZhBridie (8. ﬁg’)fmrltﬂ%dmie)ﬂhmyﬂhﬂﬂ]et(fﬁﬁnﬂ} Baq {ddegplasphoras Scydhlosident/Gml)

and the mixture heated at 85°C for Sh. The reaction was allowed to cool and solvents and

excess phosphorus oxychloride were removed in vacuo before partitioning between ethyl

acetate and ice water. The layers were separated and the dried (MgSOy) organics

concentrated in vacuo to afford the crude product as a pale brown oil which solidified on
10 standing. The crude product was purified by column chromiato grap]iy (4% BtOAgc / iso-

hexane) to yield the subtitle compound as a white solid. Yield: 90g.

H NMR: § (DMSO) 7.74 (1H, s), 7.39-7.32 (2H, m), 7.21-7.15 (1H, m) 4.48 (2H, s)

iii) 4-chloro-2-[[(2,3-difluerophenyl)methyljthio]-6-[(2-phenyl-1,3-dioxan-5-yDoxy]-

15 pyrimidine '
To a solution of 2-phenyl-1,3-dioxan-5-ol (484mg) in anhydrous tetrahydrofuran (10ml) at
0°C was added 60% sodium hydride (110mg) and the mixture was heated to reflux for 25
minutes. On aflowing to cool to ambient temperature 4,6-Dichloro-2-[(2,3-
difluorobenzyl)thio]pyrimidine (the product of step (ii) (75 mg) was added and the reaction

90 was heated to reflux for a further 90 minutes. The reaction mixture was allowed to cool,
diluted with water and extracted with ethyl acetate (x3). The combined organic layers were
dried with magnesium sulfate, filtered and evaporated. The residue was purified by column
chromatography on silica using a 95:5 to 90:10 mixture of iso-hexane and ethyl acetate as
eluent to give the sub-title compound as a white solid. Yield: 350mg

25 MS: APCl(+ve) 451 [M+H']

iv) N-[2-[[(2,3-difiworopheny)methyl]thio]-6-[(2-phenyl-1,3-dioxan-5-yl) oxy]-4-
pyrimidinyl]-1-azetidinesulfonamide
A mixture of azetidine-1-sulphonamide (420mg),
30 tris(dibenzylideneacetone)dipalladium (0) (71 mg), 2-dicyclohexylphosphino-2’ ,4’,6’-1:&-
isopropyl-1,1’-biphenyl (XPHOS) (37mg), cesium carbonate (380mg) and 4-chloro-2-[[(2,3-
difluorophenylmethyl]thic]-6-[(2-phenyl-1,3-dioxan-5-yl)oxy]-pyrimidine (350mg) in



yl )oxy]-4-pyrimdinyl]-1-azetidi nesul fonam de (the product of step
iv) (220 ng) in nethanol (5 m)/ water (0.1 m) was added pyri di ni um
p-t ol ueneswad onabesi20 ng) and the m xture was stirredpat/grotvseibs7
tenperature for 1.5 hour, then at reflux for 20 hour. The reaction
m xture 10 was evaporated, suspended in water and extracted with
ethyl acetate (x2). The conbined organic |layers were dried with
magnesi um sul fate, filtered and evapor3sed. The residue was purified
by col um chromatography on silica | .using a 98: ! of
ot hy | eneTEHIToRS dStAns CMaiER BRSHd @ SOBP B AT P AT A TOFLC, BOWe e FEE
as a Whi teaBQll; fo\f'l@lnﬁinutégoﬁﬂa %ﬂoﬁ\ﬁ@hﬁrﬁ% d6Rd whithrhékhyliéne dﬂlcﬁ*ma
(DVBO S 2.13 (quintet, 2 (in, %%1389 t,4, 4.44 (s,
2H) 4. 7ilfered tBroeyh arbgoei an &mfwrf@te evamI:@}ed q psidge waspurified by colgm

- 3Gl s ddhon i Ride Uhing bidbiobto H:60 Suixedidor iso HRRarle i R HhcRtRSes
forthlscomM) prepa 4 fo oWs: 1)
2-1(2, SSmllidnumrgltaehzwb-uﬂnmmgqundmmwbﬂaﬁOﬁddi ol 20 To a slurry of
2- mer captopysr k4 di ne- 4, 6-diol (55.69) in water (735nml) was added
sodi um a %%%%ép 7.49) with stirring formng a conpl ete solution
over 20 nYBUARSI(+¢¥e)SSI ma+arT of 2, 3- di fl uorobenzyl brom de (80g) in
acetonitrile (73.5nml) was then added dropwi se over 15 m nutes and
the resulting m xture heated at 40C with stirring for 18h. After

cool i ng t@ﬁ%@gghent tenperature the resulting precipitate was then
filtered hed with H20 (1L) 25 before drying in vacua %"5 OOC

to af f 80 dRHV-EH 3,3 diflnnyaphenyhmethdlthipkaqid,dwiligroxyugylpyring

0% O T . £, 0, 5,(B50 7 ()

4,6-Di chloro-2-[ (2, 3-di fl uorobenzyl)tbi o] pyrim di ne To a m xture of
the the subtitle product of step i) (10l.59
benzyl tri et hyl ammonium 5 chl ori de (8. ¢§)
(550m) was added phosphorus oxychlorlde
heated at 85C for 5h. The reagd|
and excess phosphorus oxychbl on\$ e
partitioning between et hyl N g
separated and the dried (MISW) nganlcs cond ted in vacuo to
afford the crude product as a pale brown oil whmweh solidified on 10
standi ng. The crude product was purified by colum chromat ography (4%
Et OAc / i so-

15 A solution of N- [2-[[(2,3-dﬁ1uorophenyl)methy1}t}ﬁo]-6-[2-(2,2—dimethy1[1,3]dioxolan-4y1)—
ethyl]-pyrimidin-4-yJJazetidine-1-sulphonamide (the product of step iii} (43mg) and
pyridinium para-toluenesulphonate (43mg) in methanol (1ml) and one drop of water was
heated at 60°C for 1.5h. The solution was cooled and the solvent evaporated under reduced

tqvg di met hoxyet hane
70mL) and the m xture
¥l 7o cool and sol vents
acuo before
he | ayers were

pressure. The residue was dissolved in dichloromethane and washed with water, dried

20 (MgSOz) and the solvent evaporated under reduced pressure. The residual yellow solid was
purified by preparative plate chromatography eluting with ethyl acetate. The isolated product
was dissolved in dichloromethane and the solvent evaporated at room temperature under
reduced pressure to give the title product as a white solid. Yield 20mg,
MS: APCI(-ve) 459 [M-1]

25 ' NMR: § (DMSO) 11.18 (5,1H), 7.44 (t,15D), 7.33 (¢, 1H), 7.14 (m, 1H), 6.66 (s, 1H),
4.57(d, 15D, 4.51 (t,1H), 4.45 (5,28, 3.93 (t,4H), 3.41 (m,1H), 3.26 (m,1H), 2.7 1 (m,1H), 2.65
(m,1H), 2.12 (p,2H), 1.82 (m,1H), 1.53 (m,1H).



hexane) to yield the subtitle conpound as a white solid. Yield: 90g.
IHNWR S (DVSO) 7.74 (1H, s), 7.39-7.32 (2H, m, 7.21-7.15 (1H m
4.48 (2H, syo 2006i024823 PCT/GB2005/003257
4-chloro-2-[[ (2, 3-difluorophenyl)methyl]thio]-6-[(2-phenyl-I,3-dioxan
-5-yl)oxy]- 15 pyrinddnne To a solution of 2-phenyl-I, 3-di oxan- 5- ol
(484nmg) in anhydrous tetrahydrofuran (10m) at OC was added 60%
sodi um hydri de (110ng) and the m xtures3gas heated to reflux for 25
mnutes. On allowing to cool to anbient terrperature

4, 6- Di cblBregniprpsdiates far fis commoBnd, YepmEneIeg s falodsne (the product of
step (i1) (75 ng) was added and the reaction 20 was heated to refl ux
for a further 90 m nutes. The reaction m xture was all owed to cool,

di | ut ed vi} {dis/aahs) r4-thirezt[r(aﬁt«hﬂwmphemﬂmmﬂhhio&ﬁd2((%3). The

conbi ned d. W magnesi um sul fate, filtered
and evap&lﬁﬁgﬁiﬁ’#@% %ﬁ%@i@@'ﬁ%& by colum chronat ography on
si |'i ca 31sA agxtareF 406-Aioh18h-1-0(2r8-diflusrebaizyD ] pyezdibe a(pnbdectmjlexea:qﬂt astep

Soomy 50 b Salei e @By iteet ElmDSRIRRNAR) Wiy, D Wit iyt £3.

N[ 2- [ [ ( Zickoinetd30 nhﬁ%&ﬂahwl(ﬁdmg;hn&wh(a%bﬂﬁﬁmmﬂrdﬂmm@m@)
oxy]-4- pyrimdinyl]-1-azetidinesulfonam de A En u&(; 3th_
azeti di néﬂlaﬂ]i‘b(ﬂr % n@g}g ngd ¢poml) were heated at 90°C for then stirred at

tris(dib Ik ﬂﬁé} | @‘ﬁéfe%&idﬁrﬁl&% i aﬁ.ﬁﬁﬁon db tween thyl acetate and
2-di cycl gﬁé%}r osph noﬂgg ri- |so?)rosg)pl “1.1' - bj phen ( XPHOS)

(37ng) 10 cesem ﬂ'rh@alrgb@ln @h@e(vmm@gt}edyﬂgl watgqﬂngrbgmz dﬁe@ @/[gS 4) an the solvent

1 ALk IS i g

di oxane (S@datogaplyedttin vith 16% iethyll ather iniiwrlwxenedo atvemﬁo@b t8lBeempepEn
vessel wth OOangsngleq rq utes The reaction m xture was dil uted
wi th et hAPI%ee R RISPT 1§11 38MBad t hr ough arbocel and the filtrate
evapor at egs: Abei (88 g purified by colum chromat ography on
silica using a 8 20 to 70 30 m xture of -i so-hexane and ethyl acetate
as 5 el¥ilent to give the sub-title conpound as a white solid. Yield:

220my. Mgy ARSI A CHiforo-3 Tt (23 Mibibroph¥AyIRth &h A thio]-6-[2-(2,2-dimethyl[1,3]dioxolan-
4-ylethyl]- pyrimidine
A solution of the product of step i) (96.8mg) in ethanol (10ml) was hydrogenated over
platinum oxide (5mg) at 3 atmospheres over 2 days. Further platinum oxide (20mg) was
20 added and the mixture was hydrogenated for further 3 days at 5 atmospheres. The catalyst

was filtered (Celite) and the filtrate evaporated under reduced pressure. The residue was
purified by flash silica-gel chromatography eluting with 10% diethyl ether in iso-hexane to
give the sub-title compound as a viscous oil. Yield: 33mg.
MS: APCI (+ve) 401 [M+1]

25
jii) (R,S) N-[2-[[(2,3-difluorophenyl)methyl]thio]-6-[2-(2,2-dimethyl[1,3]dioxolan-4y])-
ethyl]-pyrimidin-4-ylJazetidine-1-sulphonamide

A solution of the product of step ii) (47mg), u'is(dibenzylideneacetone)dipa]ladium(O) (6mg),
30 agetidine-1-sulphonamide (62mg), 2-dicyclohexyl-phosphino-2’,4’,6’-tri-isopropyl,1,1’-

biphenyl (XPHOS) (6mg) and cesium carbonate (52mg) in anhydrous dioxane (1ml) was

heated at 100°C for 45min. The reaction mixture was partitioned between ethyl acetate and



10 (R S)

N-[2-[[(2,3-difluorophenyl)nethyl]thio]-6-[3,4-di hydroxybutyl]pyrimd
i n-4- yl] aaedhebsnessis sul phonamde OH ~N OH F 0~~0 GN. $civg¥eshons A
sol ution of
N-[2-[[(2,3-difluorophenyl)methyl]thio]-6-[2-(2,2-dinmethyl[1,3]dioxol
an-4yl)- ethyl]-pyrimdin-4-yl]azetidine-|-sul phonam de (the product
of step iii) (43nmg) and pyridini unpardyd ol uenesul phonate (43ng) in
met hanol (I m) and one drop of water was heated_at 60C for_1, 5h. The
sol ut i on W#er. AeRsicagidRPmihwasided ard the spaTaiadmeamirRliase Bef Eashed with water

pressure. I'Bgn %gle&' Bﬁg.‘&@@ ﬂgm%mﬂt evapd;ate@wepfeaﬁmrﬁese«ﬂe PRSRSHue

wi th water and t he sol vent evaporated under reduced

pressur e.wag rpenﬁetl;bﬁﬂafih W&Mﬁ‘@ﬂnﬁ@m elying witled0 % pthigh asptatedn ispehexane

pl ate chr r it t i sol at ed product
was di ssofqgg't&% S%g Ior anjglal%wsh%&goo ﬁeen l\%'gpor ated at room
t enper & UM8: HP(db(rwe)ﬂnmd]pressure to give the title product as a
white solid. Yield 20ng. Ms: APCI(-ve) 459 [M1] 25 "H NVMR S (DVvsO
11.18 (s,1H), 7.44 (t,1H), 7.33 (q,1H), 7.14 (m1lH), 6.66 (s, 1H),

4 57(d 1 higamtl1&3 ( t | 1H) 4 45 (s,2H), 3.93 (t,4H), 3.41 (m11-1), 3.26
1 2 1 1.53
(M rimI aphe BB lhigh S35 Fyitrozk 2rih droseREEEOR f of

this co I - 1) (cis/trans)

4- Chl or o-i§-| i zﬂiﬁl‘i%] uor%gﬁenyl ) rret}e\’;l Jthio]-6-[2-(2, 2-

dinet hiQ [ 1, 3] di oxol an-4-yl)- vinyl]-pyrimdine 5 A m xture of

4, 6-di chl oro-2-[(2, 3-difluorobenzyl)thio]gyimndine (product of
exanple 1 step ii) (0.5g), tris(dibenzylideneacetone)di palladi un 0)
(45mg), 2, 2-dinethyl-4-vinyl-1,3- dioxolaneqn30ng), tri-n-butylam ne
(610ng) and tetra-n-butyl amoni um chl efi {D 60nmg) i n anhydrous

N, N- di et hyl f ormami de (6.5m ) were heated at 90C for 3h then stirred
at room tenperature overnighty dhe tion myure was partitioned
bet ween et hyl acetate and 10 v@éfer. |Th organic ha§§ was washed with
water and brine, dried (M thg“sogve

A solution of N-[2-[[(2,3-difluoropheny]ymethy]]thio]-6-[(2,2-dimethyl-1,3-dioxan-5-
yl)methyl)-4-pyrimidinyl]azetidine-1-sulphonamide (the product of step ii) (78mg) and

15 pyridinivm para-toluenesulphonate (79mg) in methanol (1.8ml) and one drop of water was

" heated at 60°C for 15min. The solution was cooled and the solvent evaporated under reduced

pressure. The residue was dissolved in dichloromethane and washed with 2N hydrochloric
acid and water, dried (MgSO;) and the solvent evaporated under reduced pressure to give a
viscous yellow oil (17mg). The aqueous washings were combined, the pH adjusted to 5 with

20 agqueous sodium bicarbonate and then extracted with ethyl acetate. The organic solution was
dried (MgSO,) and the solvent evaporated under reduced pressure. The residual viscous oil
was dissolved in dichloromethane and the solvent evaporated at room temperature under
reduced pressure to give the title product as a white solid. Yield 62mg.
MS: APCI (-ve) 459 [M-1]

25 'H NMR: § (DMSO) 11.17 (s,1H), 7.44 (;,1H), 7.33 (m,1H), 7.14 (m,1H), 6.65 (s,1H), 4.45
(s,4H), 3.92 (t,4H), 3.38 (m,4H), 2.57 (d,2H), 2.12 (p,2H), 1.98 (m, 1)



evapor at ed under reduced pressure. The residue was purified by flash
silica-gel chromatography eluting with 10% di ethyl ether in

I SO- hexane w@ 2@8is}084sehe sub-title conpound as a yell ow Wega@idbosbiasy
Yield: 98ng. Ms: APCI (+ve) 399 [M+l] 15 ii) (RYS)
4-Chloro-2-[[(2,3-di fluorophenyl)nmethyl]thin]-6-[2-(2,2-dinmethyl[1, 3]
di oxol an- 4-yl)ethyl]- pyrimdine A solution of the product of step
i) (96.8ng) in ethanol (10mM ) was hydrggenated over platinum oxide
(5mg) at 3 atnospheres over 2 days. Further plati numoxide (20ng) was
20 added and the m xture was hydrogenated for further 3 days at 5

at nospher-gs... 5 d %g i p&ug@l- d the filtrate
evapor at € uﬂr11t er d?agé ?8% pre gﬁé%%gﬁqﬁge resia(btlaogl))\}“\gg purified by flash
silica-gel chromatography eluting with 10% di ethyl ether in

301X oY uE ARG 2 BGESS fkan 1 ©1 o
N-[2-T[% 2y1)’indh§rl!|pmm_hﬁpyl' ) met hyl [t hi n] - 6-[2- (2, 2-di met hyl [ 1, 3] di oxol
o fﬁ'e) béé{)ﬁ{i&ﬁ%’i{lﬁ‘g%%ﬁ%%ﬁ slﬁxllo%]ee@lﬁﬁ%l RRanam.de - 5 3huh) 84
tri s(di benzylhdieNsasehgras-dispdbiae (Ter(IR):. (198%))29 (39) 5703 — 5706) (1.3g) was

ti di ne-1-sul ph i de (62nm), . .
57 ycl ey Bt Badn] o e sabion wes Gacied g i ta mixtureigf pefladiprmID

XPHOS i : _vhB; i I
s bat S, BAESEEPOLEAS QONG) TolbRanid dhRicJRIAT P ShohmN W0NEAS )
bet weeh0 et,ichiee2d(2%3-difthonbengydetiolpudmiiinectl. Estmes) wspnizogeng Zhe
wat er. Acetic aci . . i
was washaie i foeet 8 Tk B AR S0 B SR Asf bl SRC POADRe
evapor at efdr paggr The desction mixrsisvas adsbrmdoes slice-gelytls solvent ¢veppratpd fundes h
silica-gel _chromatogr el uting.w.t h.40%.et hyl , ace i . .
S 0- hox arEsee DERES FRRS B PRASH R sk o pREAREY Mnvine with 20%
Yield: 4 1 a8etMBin APBExdnt\e pive @ Yelldw-dll. TEx@ihphefuher purified by flash silica-gel

N-[ 2- 2, 3-di fl uorophenyl ) net hyl ] t hi o] - 6-[ 3- hydr - 2-(hydroxynet hyl
) pE 0p£/ IL;lé chromalttogrgphy eF}Tutingngth dich]%rc!metﬂan!: to give the g&,&@f&’ prodlgct ¥§'a Visdous oﬁ.y

Yield: 110mg.
MS: APCI (-ve) 399 [M-1]

i) N-[2-[[(2,3-difluorophenyl)methyl]thio}-6-[(2,2-dimethyl-1,3-dioxan-5-ylmethyl]-4-

20 pyrimidinyl]azetidine-1-sulphonamide
A solution of the product of step i) (109mg), tris(dibenzylideneacetone)dipalladinm(0)
(14mg), azetidine-1-sulphonamide (145mg), 2-dicyclohexyl-phosphino-2°,4°,6’-tri-
isopropyl,1,1’-biphenyl (XPHOS)(14mg) and cesium carbonate (120mg) in anhydrous
dioxane (2.3ml) was heated at 100°C for 45min, The reaction mixture was partitioned

25 between ethyl acetate and water. Acetic acid (0.2ml) was added and the separated organic
phase was washed with water and brine, dried (MgSO,) and the solvent evaporated under
reduced pressure. The residue was purified by flash silica-gel chromatography eluting with
40% ethyl acetate in iso-hexane to give the sub-title compound as a yellow viscous oil.
Yield: 78mg.

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



pyrim di n-4-yl]azetidine-I|-sul phonamde 10 OH OH NF O-~OGN :S H
N F A solution

of N [ 2- [ [ ( 3w@26lisobdses ophenyl ) met hyl ] thi o] - 6- [ (2, 2- di met hylrrchfmmbR¥An
-5- yl)methyl]-4-pyrimdinyljazetidi ne-1-sul phonam de (the product of
step ii) (78nmg) and 15 pyridi ni unpar a-t ol uenesul phonate (79ng) in

met hanol (1.8nl) and one drop of water was heated at 60C for 15m n.
The solution was cool ed and the sol veni39evapor at ed under reduced
pressure. The residue was di ssol ved in dicbl oronethane and washed

wi th 2N hydrochloric acid and water, dried (MgJSO) and the sol vent

evapor atw reduced pressure to give a viscous yellow oil
(17mg) . € agueous washings were combined, the pH adjusted to 5 w tJ}

20 aqueoN-tdidiflvorchenariihiol-Sril(LRR - hydragy-dunsthyiprenyilony lnysimidia-
The organj Ut _%]mﬂ- ried (MgS™) and the sol vent evaporated
under re%@e %#Legsure. &eé residual viscous oil was dissolved in
di chl or onet hane and the sol vent evaporated at room tenperature under
reduced pressure to give the title prodact agya white solid. Yield

62mg. MS: APCl (-ve) 459 [M1] 25 'HQWR IS (DVSO) 11.17 (s,1H), 7.44
(t,1H), 7.33 (m1H), 7.14 (m1H), 6. (sZ1H), 4.45 (s, 4H), 3.92
(t,41), 3.38 (m4H), 2.57 (d, 2O 2 125Np, 2H), £98 (m1H WO

2006/ 024823 PCT/ GB2005/ 003257 ‘g’38 Ihe 'ntse Jlategfor this

conpound were prepared as fOINOWSN”| )N
4-chloro-2-[[(2,3-difluoro nyl)lﬂethyl]thio]-
oxan-5-55 yl)nmethyl] pyrimdine A solution of O.

9- bor abi cycl of 3. 3. 1] npnane (9-BBN) 4 n .tetrah of ur. )

> ot et T Sl bR ERAY Srebte maamire B PSS ol oSy B B

- 5706) (dhsird®) mid@ge oheatidtledtsultbfirhids (158ing), Tidibelzylidennacease)igallatiom

and added b o I oD e b B 27,4 6 -tri-isopropyl-1,1-biphenyl (XPHOS) (25me),
cestum carbonate (244mg) and (2R,3R)-3-({6-chloro-2-[(2,3-difluorobenzyl)thio]pyrimidin-4-

10 yl}oxy)butan-2-0l (200mg) in anhydrous dioxane (10ml). Purification was by reverse phase

2, 2-di met hyl - 1, 3- di

HPLC eluting with acetonitrile / aq. 0.1% ammonium acetate mixtures to give title corupound

as a white solid. Yield: 79mg

MS: APCI (+ve) 461 [M+1]

I NMR: § (CDCl) 7.26-7.22 (1H, m), 7.10-6.99 (2H, m), 6.33 (1H, s), 5.07 -5.00 (1H, m),
15 4.37 (2H, s), 4.02 (4H, 1), 3.89-3.82 (1H, m), 2.25 (2H, quintet), 1.26-1.21(6H, m)

The intermediates for this compound were prepared as follows:

i (2R,3R)-3—({6-chloro-2-[(2,3-diﬂuorobenzyl)thio]pyrimidin—4-y1}oxy)butan—2-01
20 To a solution of (2R,3R)-butane-2,3-dio] (250mg) and 4,6-Dichloro-2-[(2,3-
difluorobenzylythio]pyrimidine (the product of example 1 step (if)) (427mg) in anhydrous
tetrahydrofuran (20ml) at ambient temperature was added 60% sodium hydride (33.4mg).
After stirring for 15 minutes the reaction mixture was partitioned between aq, ammonium
chloride solution and ethyl acetate. The orgauics collected, dried (MgSO4) and solvents
25 removed under vacuo to give the subtitle compound as colourless gum. Yield: 525mg,
MS: APCI(+ve) 361 [M+H']



acetate, potassium phosphate (1.16g), (biphenyl-2-yl)dicyclohexyl -
phosphi ne (0. 14g) and 10

4, 6- di chl orwe2edefo24833 di f | uor obenzyl )t bi o] pyri m di ne (1. D@/ Gd20dsfo0ss7
under nitrogen. The mxture was heated in a mcrowave at 70C, 250W
for a total of 1.5h, then 70C on a hot-plate for 2 days. The
reaction m xture was adsorbed onto silica-gel, the solvent evaporated
under reduced pressure and the residuggpurified by flash silica-gel
chr omat og;raphy eluting with 20% ethyl acetate in iso-hexane to give
a yell ow oil was further purified by flash silica-gel 15

chromat o I K hﬁﬁ?o = ﬁlhﬁm
pr oduct g’gﬁg@rf%g%ewﬂhﬁ]w[ﬁfﬁ%ﬁb VE: lgy%PCI ﬁ%ﬁﬂ?y@é&g}% 1]

N- [ 2- [ [ ( 2TBzelidinerdrsuffmampidenet hyl | t hi o] 6-[ (2, 2-di net hyl - 1, 3- di oxan-
-yl)methyl]-4- 20 pyrimdinyl]azetidinesl-sul phonam de A sol ution of
t he product of step i) (109nmg),

tri s(di benzyl i deneacet one) di pal | adi u )

azetidme-| -sul phonam de (145np),

2-di cycl ohexyl - phosphi no-2', 4' . 6 -tLi \NsopropyIF, 1, 1' - bi phenyl

( XPHCOS) (14nmg) and cesium car b&ape |12&E) in al hydr ous di oxane
(2.3ml) was heated at 100C £qr-A&m-m s A xture was
partitioned 25 between et h@!cet te lé{nd §/ater etic acid (0.2nl)
was added and the separated organic phase wa ghed with water and

brine, dried (MJSO) and the sol vent evaporated under reduced
pressurs. ThEl’tﬁlerceﬁipdt& wPermd‘ dceokdlng &ﬁqfoc&ﬂﬂrb catigel inckamapRagingphy

compound TeREe GErE BN sl (B0pEb G pegeatremo bl i) (5o
[M1] V\Dﬁgoﬁfcﬁt%ﬁﬁéxﬁl%/ 954 C&?Peﬁ-'ésB r 911 @ﬂ@ﬂyeoepHOS) 25mg), cesium

N- (2-[(2,3 2difl uorobenz th| 0 hydrox propyl ]
oxy} pyr i rﬁathoﬁa‘f&(ziﬂn)aﬁé 3]1Q{§19H35?1%1|iﬁ2 dlﬂ Kﬁ mr@éln <N
N'~ yl}oxy)butan-2-ol (ZOOmg) in anhydrous dioxane (10ml). Punﬁcauon was by reverse phase

10 HPLC eluting with acetonitrile / aq. 0.1% ammonium acetate mixtares to give title compound
as a white solid, Yield: 60mg
MS: APCI (+ve) 461 [M+1]
'H NMR: § (CDCl) 7.25-7.21 (1H, m), 7.10-6.99 (2H, m), 6.32 (1H, s), 5.07 -5.00 (1H, m),
437 (2H, ), 4.02 (4H, 1), 3.88-3.81 (1H, m), 2.26 (2H, quintet), 1.26-1.21(6H, m)

15

The intermediates for this compound were prepared as follows:

i) (25,38)-3-({6-chloro-2-[(2,3-difluorobenzyl)thiolpyrimidin-4-yl}oxy)butan-2-ol
The subtitle compound was prepared according to the procedure outlined in example 4 step (1)
20 using (25,35)-butane-2,3-diol (250mg) and 4,6-Dichloro-2-[(2,3-
difluorobenzyl)thiolpyrimidine (the product of example 1 step (ii)) (427mg) in anhydrous
tetrahydrofuran (20ml) and 60% sodium hydride (33.4mg) to give the subtitle compound as a
colourless gum. Yield: 440mg.
MS: APCI(+ve) 361 [M+H']
25



H5 The title conpound was prepared according to the procedure
outlined in exanple 1 step (iv) wusing a m xture of

azeti di ne- lweubdspaag de (150ng), PCT/GB2005/003257
tris(di benzylideneacetone)di pal ladium (0) (25 rrg)
2- di cycl ohexyl phOSphI no-2',4',6"'-tri-isopropyl - - bi phenyl ( XPHOS)

(25ng), cesium carbonate (244ng) and

(2R, 3R)-3-({6-cbloro-2-[(2,3-difluorohgnzyl)thio]pyrimdin-4 10

yl }oxy) but an- 2-ol (200nmg) in anhydrous di oxane (10nl). Purification
was by rdizamplefhase HPLC eluting with acetonitrile / ag. 0.1%

ammoni um | sol id.
Yield: 79580 e S%ﬂi%ﬁé@%@%ﬁ@iaﬁ 6R2RREBAYhfro p%‘gﬁ F o2 (1H
m, 7.10-risidppyii]-amtidicesBoxismpides) , 5. 07 -5. 00 (1H, m, 15 4.37
(2H, s), 4.02 (4H, t), 3.89-3.82 (111, m, 2.25 (2H, quintet),
1.26-1.21(6H, m The internmediates for this conpound were prepared as
follows: i) ~~_-OH

(2R 3R -3-({6-chloro-2-[ (2, 3-difluorobenzyl)tbio]pyrimdin-4-yl}oxy)b
utan-2-ol 20 To a solution of (2R 3 ﬁut‘wa ﬁ2 -diol (250nmg) and
4,6-Di chloro-2-[(2, 3- d|fluor zy)t ]p@ mydi ne (the product of
exanple 1 step (ii)) (427 ;San @Ls, et I,

anbi ent tenperature was adgedY¥ 609 sodNum §ydr| . 33.4ng). After
stirring for 15 mnutes thé™~feaction m xture was_partiti oned between
aq. ammdnium chloride solution and ethyl acetate. The organi Cs

col l ecte opRByDmethy Ve 2 Dﬂﬁfchdk 4.51d¢p-3-e
t he subt fjﬁ ggd(}%%nf)%%s%hs[(%%lqgﬁﬂ esg;g gi&g?]d " @ 4[6‘53% (+ve)

361 [ M+H gm@eﬂamm@mﬂptw@m oaysids fthe Pwéuctaf ) Pb(ﬂs?’

N (2 [ (2, el oo A ) s Sadeh b chucl itnis TRy ks 0By

mixture was stirred at reflux for 2h and then ambient ternperature for 20h. The reaction

10 mixture was evaporated, suspended in H,O and extracted with BtOAc (x2). The combined
organic layers were dried (MgSOy), filtered and evaporated. The residue was purified by
column chromatography on silica gel using DCM/MeOH (98:2) as eluent to give the title
compound as a white solid. Yield: 0.15g
MS: APCI(+ve) 463 [M+H"]

15 'H NMR: § (DMSO) 2.13 (quintet, 2H), 3.42 (m, 2H), 3.77 (m, 1H), 3.82 (¢, 4H), 4.16 (dd,
11), 4.35 (dd, 1H), 4.46 (s, 2H), 4.67 (t, 1H), 4.97 (d,1H), 6.16 (s, 1H), 7.17 {m, 1H), 7.35
(m, 1H), 7.44 (mn, 1H), 11.13 (br s, 1H);

The intermediates for this compound were prepared as follows:

20
i) 4-chloro-2-[[(2,3-diﬂuorophenyl)methyl]tlﬁo]-6-[(23)-1,4-dioxaspiro[4.5]dec-2—
ylmethoxy]-pyrimidine
The subtitle compound was prepared according to the procedure outlined in example 1 step
iii) using (28)-1,4-dioxaspirof4.5]decane-2-methanol (0.46g) and 4,6-Dichloro-2-[(2,3-

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

MS: APCI(+ve) 403/405 [M+H"]



5 The title conpound was prepared according to the procedure outlined
in exanple 4 using a mxture of azetidine-I|-sulfonam de (150ny),

tri s(di benayd badgpgaget one) di pal | adi um (0) (25 ny), PCT/GB2005/003257
2-di cycl ohexyl phosphino-2',4",6"-tri-isopropyl -1, 1 -bi phenyl (XPHOCS
(25ngy), cesium carbonate (244ng) and

(25,35)-3-({6-chloro-2-[(2, 3-di fl uor obenzyl )t hi o] pyri m di n-4-

yl } oxy) but an- 2- 01(200ng) i n anhydrous 4poxane (10m ). Purification
was by reverse phase 10 HPLC eluting with acetonitrile / agq. 0.1%
anmoni um acetate m xtures to give title conpound as a white solid.

Yield: 6 sahitots.s Infethoxy]-
(111, m qﬁ?‘fﬁﬁ[%fggiﬂ('%ﬂﬁe#? 68{%%11}114;1[%1 i s goi(%az ;rr) o]
4.37 (214 Pﬁﬁmltﬁnﬂﬂ-l-(ad&ﬂdl}les)!lfﬂﬂammﬁ 81(1H, m, 2.26 (2H, quintet),
1.26- 1. zj’iéh% S Bt}t{%c\’é_t%o@f whi | ﬁrglgaggcpéc%ﬁﬁngftg Ehetp%c%d&g gﬁfﬁﬂ&f’iﬂ"&ﬁﬁple 1 step

prepared as
(2S, 39)5 3v)(dsimgchiiawe Bf @z(eﬂdiﬁedisiﬂfummbe(mgpal)edtab@]rwg fnpatém WOy 1} oxy) b

t 2- ol t to th

br oceaur 2O PO 208 SRR e R RS fefEr ) tatdy 2 (N

g 2]§| 35) - 13116 lﬁ;ﬁje%ﬂﬁmdp]ﬂho ng’mm z.fdrﬁ]ﬂapﬂfl-@ éDprhéI?rtl QEIX{(DSJZQ@mg%, cesnzm .
| uor onenz rrmailne e ro (0] (S 11
(427 eambRHeY 64 i ety b ratiorontiay P BBBA S4BTy o 1 de
(33. 4np) (ﬁ&a 451 -a lthb ] A8 (DR in iS40 (46155 Faifikatinhad by

440ny CI tve) ] 7. 25 WO 2006/ 024823 PCI/ GB2005/ 003257
-41- Emirmlu@mchromatography on sﬂlca gel using FtOAC/isohexane (1:9 to 1:2 gradient) as eluent

N[ 2- [[(?toﬁw‘é'ﬂ?. 8L apagH (b7 Dl iR 6181620342, 3. hydrogproopyll

oxy] - 4- zet|d| onam N OH F
GN S'N NQ&SFAP(EI(We) 543 [M+ITY]

Example 7
15 N-[2-[[(2,3-difluorophenylymethyljthio]-6-[[(2S)-2,3-dihydroxypropylloxy]-4-
pyrimidinyl]-1-azetidinesulfonamide

1Y

To a solution of N- [2-[[(2,3-diﬂuorophenyl)mathy1]thio]-6-[[(4R)u2,2-dimethy1-1,3-dioxolan—
4-yllmethoxy]-4-pyrimidinyl]-1-azetidinesulfonamide (the product of step ii) (0.48 g} in

20 methanol (5 mL)/ HyO (0.1mL) was added pyridinium p-toluenesulfonate (0.12g) and the
mixture was stirred at reflux for 2h. The reaction mixture was evaporated, suspended in H,O
and extracted with BtOAc (x2). The combined organic layers were dried (MgSOsy), filtered
and evaporated. The residue was triturated with DCM to give the title compound as a white
solid. Yield: 0.30g

25 MS: APCI(+ve) 463 [M+H']
' NMR: 8 (DMSO) 2.15 (quintet, 2H), 3.42 (m, 2H), 3.77 (m, 1H), 3.90 (¢, 4H), 4.17 (dd,
15D, 4.35 (dd, 1H), 4.46 (s, 2H), 4.67 (t, 1H), 4.98 (d,1H), 6.16 (s, 1H), 7.16 (m, 1H), 7.34
(m, 1H}, 7.44 (m, 1H), 11.13 (br s, 1H);



5 To a solution

of N-[2-[[ (2, 3-di fl uorophenyl )nmethyl]thio]-6-[(2S)-1, 4-di oxaspiro[4.5]
dec-2- yl mayoasgh2420yri m dinyl ] -1-azeti di nesul f onam de peifess2éhs0653461
of step ii) (0.34g) in methanol (5nmL)/ HzZO (0.1nL) was added

pyri di ni um p-tol uenesul fonate (78ng) and the mxture was stirred at
reflux for 2h and then anbient tenperature for 20h. The reaction 10
m xture was evaporated, suspended in Ha§ and extracted with Et QAc
(x2). The conbined organic |layers were dried (MgSO4), filtered and
evapor ated. The resi due was purified by colum chromatography on

ilolrr;)gﬁngeghs a I te S%Fgéé&%% %@&e%&%ﬁ%ﬁ%&%&%ﬁfﬁvge4ggt I[ (I\a/l+l ri 15

"H NMR 8 (DMBO) 2.13 (quintet, 211), 3.42 (m 2H), 3.77 (m 1H),

Ty 4, o Euiphy S Saitubtptniied Hinia ity s neaiii ol gais

(m 1133 yl]iﬂetﬂ.&yq-lyyrmdihﬁ) The internediates for this corrpound wer e
pr epar ed

4- chl or 0- 2% %@%"WP’&%WB%W@WF‘} FrepTHine P thedrogdire suslingd ip exprople L 5pq

4. 5] dec- 3ij) ﬁ%&m yIPMR)-Ti3Cihe 1ahB 8- 1ethiriol tCﬁ‘Z@lg(? ERPYEDESoRZ-gR3F ed
accordi ng to rocedure outlined in exarrge ste i usj

(29)-1, 4- Mm&@ﬁ%@l%ﬂ@é@ﬁéﬂ@m@ﬂmﬁwn@ 4 8P ixefPOs)  THH (Sml) and

4, 6-Di chl e
o exanpl e L ) e

(39ny) 14 dX.¢igve the subtitle corrpound as a paI e yellow solid. Yield:

4;0ig| ) N%/ISAE&R+¥CE)‘)4O§H§§MHGMI-F] WD 2006/ 024823 PCT/ GB2005/ 003257

N[2-T[(2, 3- d|fluorophenyl)rrethyl]th| 0]-6-[(2S)-1, 4-di oxaspi ro[ 4. 5] de

2 e B ks A Shb iR SRR A AP
1 step 5y1]1ﬁathb!@l]ﬂgpﬁuiﬁdiﬁﬂ]&-g@éu(ﬂﬂﬁtﬂf&:ﬂﬁdb sul f onam de (prepared

according to patent WO 2004/011443, 0.25
tris( dﬁ)gﬁﬁﬁflg Bpsiprsated aretrdmeds tepspgpsiureputlined in example 1 step

iv) using a mixture of azetidine-1-sulfonamide (prepared according to patent WO
2004/011443, 0.24g), tris(dibenzylideneacetone)dipalladivm (0) (0.11g), 2-
dicyclohexylphoéphjno-Z’,4’,6’—tri-isopropyl—1,1’-bipheny1 (XPHOS) (55mg), cesium
carbonate (0.57g) and 4-chloro-2-[[(2,3-difluorophenyDymethyljthio]-6-[[(4R)-2,2-dimethyl-
20 1,3-dioxolan-4-yllmethoxy]-pyrimidine (0.47g) in dioxane (8mL). Purification was by
column chromatography on silica using BtOAc/isohexane (3:7) as eluent to give the subtitle

compound as a pale yellow solid. Yield: 0.49g
MS: APCI(+ve) 503 [M+H']

25 Example 8
N-[2-[[(2,3-diftaorophenyl)methyl]thio]-6-[[(2R)-2,3-dihydroxy-1,1-dimethylpropyl]oxy]-
4-pyrimidinyl]-1-azetidinesulfonamide



di cycl ohexyl phosphino-2',4",6'-tri-isopropyl-1,1'-bi phenyl (XPHOS)
(43ngy), cesium carbonate (0.44g) and 4-chloro-2-[[(2,

- di f 1 uor opheoybosneishy! ] t hi o] - 6-[ (29) -1, 4- PCT/GB2005/003257
di oxaspi ro[ 4. 5] dec- 2-yl net hoxy] -pyrii dine (0.40g) in dioxane (8nL).
Purification was by 10 col utm chromat ography on silica gel using

Et OAC/ i sohexane (1:9 to 1:2 gradient) as eluent to give the subtitle
conpound as a pale yellowoil. Yield: .9434g M5: APCl (+ve) 543 [ MtH+]
Exanple 7 15

N[2-[[(2,3-difl norophenyl)nethyl]thi oN-6-[[(2S)-2, 3-di hydr oxypropyl ]
oxy]-4- pyiimdinyl]-1-azetidinesulf FbO—lOONO—lFGl\I.S.H

NHS F To a sol ution

of N-N[2-[[ (2, 3- dlfluorophenyl)nethﬁt)m ]\G?P[(
i oxol an- 4-yl] et hoxy] -4 pyrl

product of step ii) (0.48g '4} B~
added pyri di ni um p-t ol uenesul on e (% he m xture was

stirred at reflux for 2h. reaction mxtur gs evapor at ed,
suspended in H2O and extracted with Et OAc (x2). The conbi ned organic

| ayers werea ﬁfsf?]eﬁdioﬁ YO SPR)[[(2f3- d:ﬂedsxeﬁhenﬂmdmhﬂmnm[eqmmmz -tiesitglé,3nas

triturated wt

) |vethet|tleco |I%_
Yiel d: 0.boglst-is1-mpshy gleth%y T-hpgripidpmily - %‘%&E&ﬁe Efog%ct om
tet,
(qU| n4e stf%ﬁ%)O@‘;r_??ﬂg%%m) W%@Zd%;?haﬁjﬂhioﬁ;&ﬁxﬂgdm@@ 616) 311316 o
1H) 7. 51 6niktare Wi stirred 34 ambignt tegdperatpresiqr éjrﬁn Jeaction r@gtv(rg)pvagdﬂq with
WO 2006/ 0%4§&'§mj rgﬁﬁﬁas Q?%él&uon ﬁ\)’t?l eIPR1dd iR PRt 8% SThe¥onibHed organic

conpound ere

4-chloro 1Ryeh[ v(v&ﬁﬂﬂeﬂ (VMg80phikeryd yudetvagdrited. (Be-resifjie( wam)pupified Hy padwmy| -
, 3-di oxol nethox
pr epar ed %EWFW?%] 5 Slica 1%%@% Eﬁ(]i%éjﬁg b% eﬁgmf%?& tx\@i%
using 2, amiloaﬁbbﬁ:l&a(sé@mﬂafaaﬁn Yietl: 0120 4- net hanol (0. 269) and
4. 6-Di chI or O- H_Z 3-
10 MS: APCl(+ve) 489 [M+H"]
'H NMR: § (DMSO) 1.41 (s, 3H), 1.44 (s, 3H), 2.16 (quintet, 2H), 3.32 (m, 1H), 3.56 (m,
1H), 3.87 (m, 1H), 3.91 (t, 4H), 4.46 (m, 3H), 4.98 (d, 1H), 6.06 (s, 1H), 7.18 (m, 1H), 7.37

(m, 1H), 7.42 (mn, 1H), 11.06 (br s, 1H)

R)-2,2-dinmethyl -1, 3-d
esul fonam de (the
H20 (0. 1nL) was

15 The intermediates for this compound were prepared as follows:

i) a,0-2,2-tetramethyl-(4R)-1,3-dioxolane-4-methanol
To anhydrous cerium (IT) chloride (8.1g of heptahydrate dried under high vacuum at 150°C
for 20h) was added THE (10mL) then methyllithium (1.6M, 11.7ml) and the reaction mixture
20 was stirred at ambient temperature for 10min. A solution of 2,2-dimethyl-(4R)-1,3-dioxolane-
4-carboxylic acid methyl ester (1g) in THF (SmL) was added and the mixture was stirred at
ambient temperature for 1.5h. The reaction mixture was quenched by a slow addition of H,O
(10mL) and then extracted with Bt;O (x2). The combined organic layers were dried
MgSOy), filtered and evaporated to afford the subtitle compound as a yellow oil. Yield:
25 0.40g.
'H NMR: & (CDCls) 1.16 (s, 3H), 1.24 (s, 3H), 1.37 (s, 3H), 1.46 (s, 3H), 3.83 (m, 1H), 3.96
(m, 2H)



di fl uorobenzyl )thi o] pyri m dine (the product of exanple 1 step ii)
(0.50g) in THP (5nL) and 60% sodi um hydride (79ng) to give the
subtitl e conpoewsd2adss a clear, colourless oil. Yield: 10cO:aBithsodds7
APCI (+ve) 403/405 [MtH'] fl)
N[2-[[(2,3-difluorophenyl)nethyl]thio]-6-[[(4R)-2,2-dhnethyl-1,3-dio
xol an-4- yl ] methoxy]-4-pyrimdinyl]-1-azetidi nesul fonam de 15 The
subtitle conpound was prepared accordiiag to the procedure outlined in
exanple 1 step iv) using a m xture of azetidi ne-1-sul fonam de
(prepared according to patent WO 2004/011443, 0. 24Q),

tris(di b ﬁgg{, ]gggn#, . R - xolan-~4-
di cycl ohexfﬁ{éﬁﬁos% M&b rﬁe@%@%]pfﬁl g(ﬁﬂ 22|2d6f]n§1r;]l§/y|1 1(3Xid:>llt—,|OS)
(55nm), delmﬂthﬂahbmianm‘ﬂ(l@@?g) and

507 3 orBepifdofleb R lERAL BELRA Bl ol CAlfled rd il

Purifi chtmnmmma-ﬂ;&-te&mmuhyﬂ @R)-drsedioxplametymetharsil (0.32g) lasd f4g-Dichloro-2-

Et CAc/i s en

bal o yel 116 a8 ety o bitifllind ot Wfiinhy sh i B AN oD
8 and 60% sodium hydride (80mg) to give the subtitle compound as a pale yellow oil. Yield:
N-[2-[[(2, 3-di fl uorophenyl)nethyl]thio]-6-[[(2R)-2, 3-di hydroxy-1|, 1-di
met hyl prcﬁﬂﬁg] oxy]- 4-pyrimdinyl]-1-azetidi nesul fonam de WO

2006/ 02482NRRT 5 @BRERT10832 3, 1.94 s, 9P;11.58 (I3bPH. §7 @1B\3.37 (&, $F; 4.09

H To a suspension

of N- [ 219 [(@d, 1BDat-BF (tot T Kby 2Bt 638 (s Kb .08-(mq 21D, 736 (3, SEyi net hyl -1, 3

d| oxol an-4-yl]-1-nmethyl et hoxy]-4-pyrimdinyl]-1-azetidi nesul fonam de
(t he pr odiiyN-[2¢((@3;3-diftegrophenylBnahglithio]-6EKINI4R 12,3 dinaethsldt 3dlioxolan-4-F1i1y

Cermper at uRETBHs Ryoma DR Bl ca W T

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

D

15 iv) using a mixture of azetidine-1-sulfonamide (prepared according to patent WO
2004/011443, 0.20g), tris(dibenzylideneacetone)dipalladium (0) (91mg), 2-
dicyclohexylphosphino-2’,4’,6’-tri-isopropyl-1,1’-biphenyl (XPHOS) (42mg), cesium
carbonate (0.49g) and 4-chloro-2-{[(2,3-diffuorophenylymethyljthio]-6-[ 1-[(4R)-2,2-dimethyl-
1,3-dioxolan-4-yl}-1-methylethoxy]-pyrimidine (0.43g) in dioxane (8mL). Purification was

20 by column chromatography on silica gel using EtOAc/isohexane (2:8) as eluent to give the
subtitle compound as a pale yellow foam. Yield: 0.43g
MS: APCI(-ve) 529 [M+H]

Example 9
25 N—[Z-{[(Z,S-diﬂuorophenyl)methyl]thio]-6-[[(2S)-2,3—dihyd1‘oxy-1,1-dimethylpropyl]oxy]-

4-pyrimidinyl]-1-azetidinesulfonamide

OH



sat. sodi um hydrogencarbonate sol ution and extracted with DCM (x3).
The conbi ned organic |ayers were dried (MgSO4), filtered and
evapor at ed. whhespespziue was purified by colum chronmat epgrays0os2s7
silica gel using MeOH/ DCM (99:1 to 98:2 gradient) as eluent to give
the title conpound as a white foam Yield: 0.20g 10 Ms: APCl (+ve)
489 [MtHH] "H NVR S (DMBO) 1.41 (s, 3H), 1.44 (s, 311), 2.16
(quintet, 211), 3.32 (in, 111), 3.56 (-#- 111), 3.87 (m 1H), 3.91

(t, 4H, 4.46 (m_ 31 4.98 (d, 1H), 6.0 , vy oo . 1

7.37  (mToafuspepsian 0% 3%—Bﬂﬁé;élﬂﬁf?g%ﬂ(&ﬂe@?ﬁ@?1%%%%%3%%&?& es
for this gomppuRdnEmehPl@RRYIEApASMidRIyI|OMEsetidingsulfonamide (the product from

a, a-2,2-tetranethyl - (4R) - 1, 3-di oxol ane- 4- net hanol To anhydrous ceri um

(111) chistapiide(0@e) Heplamyeisdied rgr (59 chlpgdr horpigiiraia efe ged thsoc
for 20h) m&%gfﬁr%ﬁgﬁgén te &me%py}%mé}h%ﬁ hifiMe wak-dfifledl vahdat,

the reaction mxture was strrred at DI ent tenperature for
| Oni n. A sediuotiydrogeficaZhhiatti sobutiny kod ekRpcted Fith D58 (68 e The eemmbipsd/grpanic

acid nmethyl ester,. LA ST, t VESin
stirred ngersa FSF#%@%%@%&%@@“&%@% rrgée]%lcettip%rﬁ rrllii1 E#Efg was
guenc ?ed)dhmx%t@grﬁp#gaﬂcbgmdagal WHingHXle OHVIGNM) (99:3do D8 praghictnr)ass ehdnid plve
Et 20 (x2). The conbi ned organic layers were dried (MgSOH), filtered
and evapdPatidscorgosnd g} v %@@b&#‘f@ 8mpound as a yel |l ow oil .

Yi el d: 25\49“4@@;(.{_\',5;4@@4@1 CDC13) 1.16 (s, 3H), 1.24 (s, 3H), 1.37
(s, 3H), 1.46 (s, % 3.83 3(rn 1H), 3.96 ((n] 2H) VO 2006{}824%?
PCT/ Q@d@W@gé@M b3 (s, 3H), 1.44 (5, 3H), 2.15 (quintet, 2H), 3.33 (0, 1H), 3.56 &m,
4-chl or 0-23q( - Finf I I 30 - digyet dy|
e i oAb, 1 SR L LBl & Lo
was pr epdpeddedr @i, 1§t bl.oh@r pridbedure outlined in exanple 1 step 5
Ii11) using a,a-2,2-tetranethyl-(4R)-1, 3-di oxol ane- 4-nmet hanol (0. 32Q)
and 4, 6-Di cbl oro-2- [(2,3-difluorobenzyl)thio]pyrimdine (the product
of exanplBhelinteirydidtés) fof thisagipotmd Wete pidpate)] as &ldw80% sodi um hydri de
(80ny) éo give the subtitle compound as a pale yellow oil. Yield:
0.439.1 11 NMR 5 (CDC13) 1.16 (s, 311), 1.24 (s, 3R, 1.55 (s, 311),

1.57 (s, $éia,2-RetBriméttsl-(453-1)3-didxdlZne-4-methanol
To anhydrous cerium (IIL) chloride (8.1g of heptahydrate dried under high vacuum at 150°C
for 20h) was added THF (10mL) then methyllithium (1.6M, 11.7mL) and the reaction mixture
véas stirred at ambient temperature for 10min. A solution of 2,2-dimethyl- -(45)-1,3-

20 dioxolane-4-carboxylic acid methyl ester (1g) in THF (5ml,) was added and the mixture was
stirred at ambient temperature for 1.5h. The reaction mixture was quenched by a slow
addition of H,O (10mL) and then extracted with Et;0 (x2). The combined organic layers
were dried (MgSOy), filtered and evaporated to afford the subtitle compound as a yellow oil.
Yield: 0.75g.

25 'H NMR: § (CDCl) 1.15 (s, 3H), 1.24 (s, 3H), 1.38 (5, 3H), 1.43 (s, 3H), 3.84 (m, 1H), 3.97
(m, 2H)

if) 4-chloro-2-[[(2,3-diﬂuorophenyl)meﬂ1yl]ﬂ]io]-ﬁ-[1-[(4S)—2,2-dimeﬂ1yl-1,3-dioxolan-4-
yli-1-methylethoxy]-pyrimidine

30 The subtitle compound was prepared according to the procedure outlined in example 1 step
iii) using a,0-2,2-tetramethyl-(45)-1,3-dioxolane-4-methanol (0.32g) and 4,6-Dichloro-2-
[(2,3-difluorobenzyl)thio]pyrimidine (the product of example 1 step i) (0.56g) in THF (5SmL)



10 (dd, 111), 4.35 (t, 111), 4.41 (s, 211), 6.38 (s, 111), 7.04 (m
211), 7.26 (m 111) iii)

N-[2-[[(2, 3vdrbdswpmsgohenyl ) met hyl ] thio] - 6-[1-[(4R) - 2, 2- ggnisavsnds:sr d
i oxol an-4-yl]-1- methyl et hoxy]-4-pyrimdinyl]-1-azetidi nesul fonam de
The subtitle conpound was prepared according to the procedure
outlined in exanple 1 step 15 iv) using a m xture of

azetidine-|-sul fonam de (prepared accogyi ng to pat ent WO

2004/ 011443, 0.209),. tris(di benzy]i deneacet one) di pal | adi
(91 20 S0 er IR GAUSHE) o b e Sagie OB SR G piemoss Sl iny |

(XPHOS) ( ), cesium carbonate (0 499) and
4- cbl or o- 2- (2, 3-di fluorophenyl %fk !lt hi olls- 6-[1- &(4R) -di net h
b 75 0) SEONMR: 349DE LS AFB] WG] S S EH 15, GO, PAS b Hne 02

et ny et G TEoheT B 4 LI T, B PR A At B O M ouna

as a pafe yellow foam Yield: 0.43g Ms: APCI (-ve) 529 [ MtH Exanpl e
9 25

N-[2-[ [ ( éﬂéNJFT[[(&ér%ﬂ'ﬁ%WP?’Wé}“WPXQW%]“ [£-1{49)-3 digpethyl:1,3-dioxoland-yll-1;

et hyl prqamhklmmb]ﬁy dind U MhietidirRsdfondmids ul f onam de OOH 00 ~N
OHF SF _N VO 2006/024823 PCT/ (3B2005/ 003257 -46dT Qe 1st '
suspensi ofhe subtitle compound was prepared according to the procedure outlined in example 1 step

Of N-[ 2- [ [(PusBspt fobQE 0P RAMMInk ¥ hdrkiBé Ghepfirddbobdrdiag tpatediwBt hyl - 1, 3

- di oxol an

4-y| | - 10 rROCHPL MR oy T2 atris(dibeseidepeapetona)dippliadinmp @) (Tomahide (t he

duct f 0 134 b |
Pl or s de SSPgrekAPhdsbhibopRaSe e Sabr AL bibin, MERPAOSPOERRet )
t enper at uaebohate (ﬂ) ng)‘Ehé 4f@@1012dﬁzﬁr&ﬂwephﬁaﬂ)m¢thlﬂtb@]ﬁr[ﬂﬁ(“s%r’? 2-djmethyl-

combi ned prganv ety iR BRI e Al Y, Pihrolfay

The resi dsecol@sn ¢Hidinhtogehphy o silicengel usihy Enmwgmlmph;e @8 te |3t7i gradieyst) as

using a MO/ DCM (99:1 to 98:2 adi e give the title
conpouthd HeTAIHTE é‘“é‘ﬂlal?t}t@.cowg?ﬁasé Pa{%é%[uow of Yl 057
MS: APCI(-ve) 529 [M+H]

Example 10
N-[2-[[(2,3-difluorophenyD)methyl]thio]-6-{2-hydroxy-1-(hydroxymethyl)-1-
20 methylethoxy]-4-pyrimidinyl}-1-azetidinesulfonamide
OH

OLOH
o “ﬁj

To a suspension of N-[2-[[(2,3-difluorophenylymethyl]thio]-6- [(2,2,5-trimethyl-1,3-dioxan-5-
yhoxy]-4-pyrimidinyl]- 1-azetidinesulfonamide (the product from step i) (0.46g) in DCM
(15mL) was added iron (III) chioride hexahydrate (0.85g) and the mixture was stirred and

25 ambient temperature for 30min. A saturated solution of sodium hydrogencarbonate was added
and then extracted with DCM (x4). The combined organic layers were dried (MgSO4),



MS: APCI (+ve) 489 [M+rH+] 10 111 NVR 5 (DMSO 1:42 (s, 3H), 1.44 (s,
3H), 2.15 (quintet, 2H, 3.33 (m 1H, 3.56 (m 111), 3.87 (m 111),
3.90 (t, 4%%p2004024821in, 311), 4.98 (d, 111), 6.06 (s, rUiriGeieok/dossm
1H, 7.36 (m 111), 7.41 (in, 1H), 11.06 (br s, 111) The

i ntermedi ates for this conmpound were prepared as follows: 15 i)

a, a-2,2-tetranethyl -(4S)-1, 3-di oxol ane-4- net hanol To anhydrous cerium
(I'1r1) chloride (8. ig of heptahydrate 4dg8i ed under hi gh vacuum at 150C

for 20h) was added TH ) then ne i um 1

the reactilise teﬁ%)rataé %rpﬁlﬁ%wa&wa% J@h?"q PB’F Lﬂgéapillzsmi Fﬁ%Fq
sol ution Qine %ﬁeg}m@w 9 1-t6 480 -ghadlerdhs oAb ghe 1 GRS RepslhCasiChElte
net hyl ester éeg% 5m.) was added and the m xture was
stirred &b i ﬂOQIégrperature for 1.5h The r'eaction ni xture was
guenched n of HZO (1 OnL) and then extracted with
Et 20 (x Z)METﬁgégg)g%l ne@kﬂﬂgam c layers were dried (MgSO4), filtered

and evapoHENBR: SEDMIr ¢4 Gﬁe3H)JBt15t(1118ntebﬁﬁbl3|ﬁ3 (8& 28)yaT3 , 3H), 3.92 (t,

(5 $12) A4 00, B RS9 g B ot ol
4-chl or o-@;{H) 2, 3-di f | uor ophenyl ) met hyl ] thi o] -6-[ 1-[ (4S) - 2, 2- di met hyl

-1, 3-di oxol an-4- yl]-1-nethyl et hoxy]-pyrimdine 30 The subtltle
conpound was prepared according to the procedure outlined in exanple

1 step lme)mﬂéﬁhmat@s,ﬁr hﬁdr%fe &hs folBwdi o0xol ane- 4- net hanol
(0.32g9) and 4,6-Dicl.>loro- 2 [(2,3 | uor obenzyl ) t hi o] pyrim di ne
(the ptdduct of exanple 1 step ii) (0 56g) in TRIP (5m) WO

give the LRy ﬁi@%@%ﬁ@% FAPHIEES Ao G LS AR oyl
NVR: 3 ( Gbcisidide 15 (s, 124(5 3H),.1.55 (s, 311), 157(5
g I ?3123 ' ( g , (s%ggtleoc%);i%pﬁlm%%% pr(eggii% &c%ébﬁn%lﬁﬁeéﬁﬁce&&%%ﬁﬂfﬁeé fn éx%mp%ﬁ) step
[2-[[(2, %ﬂuﬂ?ﬁgﬂ;ﬂ Gafitpity)-tBtdiyidat holhs frepated insPifress, 1998, pBTN0.295)3adi
oxol an 4 X 6 lDlCthl'0~2 ~[(2,3-difluorcbenzyl)thioJpyrimidine (the product of example 1 step ii) (0.51g)
in THF (5mL) and 60% sodium hydride (80mg) to give the subtitle compound as a yellow oil
Yield: 0.44g.
'H NMR: § (CDClL) 1.16 (s, 3H), 1.24 (s, 3H), 1.53 (s, 3H), 3.85 (d, 2H), 4.14 (d, 2H), 4.38
(s, 2H), 6.48 (s, 1H), 7.04 (m, 2H), 7.26 (m, 1H)
20
if) N-[2-[[(2,3-diflworophenyDmethylithio]-6-[(2,2,5-trimethyl-1,3-dioxan-5-yl) oxyl-4-
pyrimidinyl]-1-azetidinesulfonamide

The subtitle compound was prepared according to the procedure outlined in example 1 step
(iv) using a mixture of azetidine-1-sulfonamide (prepared according to patent WO
25 2004/011443, 0.22g), tris(dibenzylideneacetone)dipalladium (0) (97mg), 2-
dicyclohexylphosphino-2?,4°,6’-tri-isopropyl-1,1’-biphenyl (XPHOS) (50mg), cesium
carbonate (0.52g) and 4-chloro-2-[[(2,3-difluorophenyl)methyl]thio]-6-[(2,2,5-trimethyl-1,3-
dioxan-5-yloxy]-pyrimidine (0.44g) in dioxane (10mlL,). Purification was by column
chromatography on silica gel using EtOAc/isohexane (2:8 to 3:7 gradient) as eluent to give
30 the subtitle compound as a pale yellow oil. Yield: 0.46g
MS: APCI(+ve) 517 [M+H']



met hyl et hoxy] . 4-pyri m di nyl ] - 1-azeti di nesul fonam de The subtitle
conpound was prepared according to the procedure outlined in exanple
1 step iv)woseega2an xture of azetidine-1-sul fonam de Epiremaiedos2sy
according to patent WO 10 2004/ 011443,

0.17g),tris(di benzylideneacetone)di palladium(0) (78 ng), 2-

di cycl ohexyl phosphi no-2' ,4' ,6'-tri-isopropyl- 1,1 "'-Dbiphenyl

(XPHOS) (40ng), cesium carbonate (0.439) and

4- chl oro-2-[[§2I 3-di fl uorophenyl)nmethyl]Jthio]-6-[1-[(4S)-2, 2-di net hyl
- 1, 3-di 1yI ] - 1- met hyl et hoxy] - pyri m di ne (0.37g) in di oxane
(8nL). i[[@ﬁﬁ-ﬂﬁihdf@iéhen?!? oL B AIHLAG/dRBRY1 Bk tEItheRy)OR|  USi Ng

Et CAc/ i so exane gradient) as 15 eluent to give the

subt i t | e pyowmpdinyll-2-éhiazqlesntfogaanidew oi | . Yiel d: 0.37g MS: APCl (-ve)
529 [ M+tH Exanple 10

N-[2-[[(2, 3-dMiorophenyl ) met hyl ] t hi o] - 6= [2 hydroxy- I - (hydroxynet hyl) -
1- 20 nethyl et hoxy] - 4-pyrimdinyl]-1- sulfonam de OH OCCH

F OO G\WS-H NS F To a suspensi on

of N-[2-[[ (2, 3-di fl uorophenyl) net hyl ] -6-[(2,2,5-trinmethyl-1,3-dio
xan-5- yl)oxy] - 4- pyrim dinyl | -4vazetlj di fesul f onagjri de_(t he pr oduct

fromstep ii) (0.46g) in 85 ‘ N IfIII) chl ori de
hexahydrate (0.85g) and t Xt UHe was st| rred 25 anbi ent
tenperature for 30mn. As

hydr ogencar bonat e was added and then extracted wth DCM (x4). The

(F:> (c):qj/:) iGB(Za?ggggﬁmﬂ@gd[%g[ﬁﬁdﬁﬂgf@ﬂemﬁmﬂ]ﬁmg K_?_@ﬁbﬂﬂﬂ&ﬁﬁmyl)amino]-&l-
iltere v ate e resi
purified W%Pﬂﬁﬁ‘ﬂ: rﬁ?%@?gﬁﬁ% gﬂ"f %{a)r (@35 pfuoet %Iflﬁtcpél k@@@%&@i‘?

\(Aﬁ9 1t ]9 gﬁL%w% &d8ic@ lithina Sodhyéride (M Wiutien id"EHE] 0. nsmx:)cmﬁawmme avas
Ite oam

ield: 100ng MsS: APCl(-ve) 4 HI .5 111 NWR 2.:
143" (., ToEyS wes SEreC L ARPR: RSN fn e sapeon SR tag OGP O
3.92 (t, quenched with 0.5M HCl solution and the aqueous was extracted with EtOAc (x2). The
10 combined organic layers were dried (MgSOy), filtered and evaporated. The residue was
purified by column chromatography on silica gel using MeOH/DCM (99:1 to 98:2 gradient)
as eluent to give the title compound as a white solid. Yield: 15mg
MS: APCI(+ve) 475 [M+H']
' NMR: 8 (CDCl) 1.44 (4, 3H), 3.72 (m, 2H), 4.34 (g, 2H), 5.25 (m, IH), 5.29 (s, 1H), 6.43
15 (s, 1H), 7.03 (m, 2H), 7.17 (t, 1H), 7.66 (s, 1H), 7.98 (s, 1H)

The intermediates for this compound were prepared as follows:

i) 2-[[6-chloro-2-[[(2,3-diftuorophenylmethyllthio]-4-pyrimidinyl]oxy]-(2R)-propancic
20 acid ethyl ester

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

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

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

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

MS: APCI(4ve) 389/391 [M+H']



4H), 4.44 (s, 2H), 4.78 (t, 2H), 6.09 (s, 1H), 7.17 (m 1H), 7.36 (m
1H), 7.43 (m 111), 11.06 (s, 1H) The internediates for this
conpound wex@ :00cRPREEd as fol lows: 10 1) PCT/GB2005/003257
4-chloro-2-[[(2, 3-di fluorophenyl)nmethyl]thio]-6-[(2,2,5-trinethyl-1,3
-di oxan-5-yl )oxy]- pyrimdine The subtitle conpound was prepared
according to the procedure outlined in exanple 1 step iii) using
2,2,5-trinmethyl -1, 3-di oxan-5-o0l (as prgpared in Synthesis, 1998,

p879) (0.29g) and 15 : . .

4, 6- Di chlibr2oi2{i2,3-deenrophensdmeathylithiokod(thiazelyimifenyhamingl-dyuct of

I ]qﬁmgi zﬁ%g)‘. j 3+ d 60% sodi hydri de (80
Séag})vg the su ty:l]})fq‘ép(co oﬂirl]fgmgs a‘igﬂgﬁleg\;i\#oi | . iioe: gm 0?/4zllg. e1I(—| Ngg)
8 (CDCb) Thekbtitls, cogifpnnd wasipieparedadeordingag theprocgiyre ontligsd fupxapplel)step
4.14 (d, I(I%%)_Dumé '8.%]81){01{'6801“ Zz—hkazo@mﬂ%ngﬁide mm),? mg(ﬁiﬁeﬂlyli%gﬂgacetgnegcﬁpﬁﬁium

11f) 20

N (2118 203¢caine), Ootiomhatex) phasphin 12 41,61 iiadet o1 3 biimfl GPHOS3 (i
n-5-yl)oxyl.-4- pyrimdinyl]-1;azetjdi am de The itle
conpound SREETSP %&?@ﬁé@é@}“ﬂ ijzigét‘%jo 912"?@#%@%’8F°é’%8’ﬂﬂf@ﬁ®cuﬁﬁlﬂ}%x anmpl e

| step (ﬂﬂ&ni&&ﬁ?lﬂ&y?—%}xgw &1t a@id efhidisee (0,27 b dishait S )p reepificaidn was
accordi ng to_patent 2 004/011443 . 22Q9), ,

tris(di bgrwﬂm%%@mm% é}il?aawﬁtpgf”{og?’ﬁ?&? (1:3 o 1:1 gradient) as eloent to
di cycl ohegyl m@@&&ﬂb@emgbuﬁ& ast pald Yellbw ORI PRM: 0412 - bi phenyl  (XPHOS)
(50mg), cesium carbonate 0.529) and

4- chl ot®-MS[ APQI(Bva)iSHT henyl)methyl Jthio]-6-[(2,2,5-trinethyl-1,3
- di oxan-5-yl)oxy]-pyrimdine (0.44g) in dioxane (10nL). Purification
was by colum chromat ography on silica gel using EtOAc/isohexane
(2:8 to FEshnmplagzent) as eluent to give 30 the subtitle conpound as a

I | il.. Yield: 0.4 - APCI .
e Yo e bbenitR 206 oo B B 1
N[ 2- [ [ ( 2yz3tidinkdutfenai@ny| ) net hyl ]t hi o] - 6-[ (1R) - 2- hydr oxy-1| - net hyl et h
oxy] -4- pyrimdinyl]-2-thiazol esul fonanli_.de

A

o.,0 [ N ¥

N .:\ S{i N /ﬁ’/‘\ S /fj/ F

(] H

15
The title compound was prepared according to the procedure outlined in example 1 step (iv)
using a mixture of azetidine-1-sulphonamide (prepared according to patent WO 2004/011443,
0.11 g), tris(dibenzylideneacetone)dipalladium (0) (0.10g), 2-dicyclohexylphosphino-2’,4,6'-
tri-isopropyl-1,1’-biphenyl (XPHOS) (60mg), cesium carbonate (0.26g), 4-chloro-6-

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

solid. Yield: 70mg
25 MS: APCI(+ve) 439 [M+H']



- OH ~-NF OQ "O~NS\ NLS|I F 5 To a solution of
2-[[2-[[(2,3-difluorophenyl)nmethyl]thio]-6-[(2-thiazolylsulfonyl)amn
0] -4- pyrinvdizmglo2exy] - (2R) - propanoi c. acid ethyl ester pCirleafsmosiof
fromstep ii) (0.11g) in THE (3nL) was added |ithium borohydride (2M
solution in THF, 0.231DL) and the m xture was mxture was stirred at
anbi ent tenperature for 20h. The reaction m xture was cooled to 0C,
quenched with 0.5M HO solution and thgjaqueous was extracted with

v s B AN e A A B KA BT 11071
h t y b I ' 99:1 to 98:2 di ent
chroma otg(cngg‘g%’ifﬁgsﬂig@?lﬁ’t%, Z.gg NV Pk ROY( o] gr adi ent)

as el uen ve ound as a whHite solid. Yield: 15ng
M5: APCI (+ve) 475 [MrH+] 1H NMR 8 (CDC13) -1.44 (4, 313), 3.72 (m

211), 4. O, 2 5, 25 . .43 15 , 1H),
7.0?0, (m%‘?%(’,gfe‘?’?%‘“‘('ﬁf?r %"wgﬁdf"g‘fe%? d/“%% 5, 1H) ng K
internegliates for this conpound were prepared as follows: i)
2-[[6-chl oro-2- 2, 3-di.f I t.hvl 1t hinl-4- i.m di nyl -
(2] - pr ophfitimosemeshasn ki MR b s e Y L0 L
gcﬁoé di ngr g %M%ﬂﬁﬂc[%@ﬂ-&iﬂﬁgfobitaﬁ@}}niemyﬂw,ﬁpﬁmﬁ' magioli i) using

- r oxy- -propangolc acid e er : and. . .

2, 67 Di onl 645 POV 30 anceriamycatioRaty (§ v SRR HORGE R ecif s £y
exanpl e 1%1?@%&&5 el 3fhe ﬂe&ltﬁ?ﬁnﬁ&ﬂ%)&s Batta a6 P06eeash 2HNTAY eabhlth 1RkeB69)

to give t ubtitle conpound as a clear, colourless oil. Yield: 25
2. 85¢. 10/Bwas’ieGlefl-then)diREd/ GgHi vt dxtingded 9B FOAS The PERLTEED 5720 a5
-50 i) . . s
21 [ 2-1 [ (FtaFaPend drcd MeS s dliers e srapprassd Fuifoation 5ps PL e ahy 1 ) ani n
ol - 4- pyr iFb@boylapexod silicidel psiogp BrOA@iselekahed 18y hs eeineto Jiethswithtitke| e
conpound was prepare ,ac%or “11(9 t4o the procedure outlined in exanple
1 step compound as a white solid. Yield: 0.4g

MS: APCI(+ve) 421 [M+H']

. 15 H NMR: § (DMSO) 4.53 (s, 2H), 7.13 - 7.22 (m, 1H), 7.30 - 7.42 (m, 2H), 7.75 (¢, 1H)

ii) 4-chloro-6-(diftuoromethoxy)-2-[[(2,3-diftuorophenylmethyl]thio]-pyrimidine
To a solution of 6-(diflnoromethoxy)-2-[[(2,3-difluorophenylymethyl] thio]-4-pyrimidinol
(product of step 1) (0.4g) in 1,2-dimethoxyethane was added benzyltriethylammonium

20 chloride (3mg) and phosphorous oxychloride (0.23ml). The resulting mixture was heated to
reflux for 16 hours. The reaction mixture was cooled then diluted with H,O and extracted
with BtOAc. The organic layer was washed with H,O and dried (MgS 0Oy), filtered and
evaporated. Purification was by columm chromatography on silica gel using EtOAc/isohexane
(2:8) as eluent to give the subtitle cornpound as a clear, colourless oil. Yield: 0.35g

25 H NMR: § (DMSO) 4.54 (s, 2H), 7.12 - 7.22 (m, 2H), 7.25 (s, 1H), 7.30 - 7.42 (m, 2H), 7.81

(t, 1)

30



(iv) using a mxture of 2-thiazol esul fonam de (0. 179g),
tris(di benzylideneacetone)dipalladium 5 (0) (64ny),
2-di cycl ohexghalamsbs no-2' ,4' ,6' -tri-isopropyl-1,1'-Dbi phemdr2esiis
(33ng), cesiumcarbonate (0.34g) and
2-[[6-chloro-2-[[(2, 3-difluorophenyl)nethyl]thio]-4
pyri m di nyl ]oxy]-(2R)- propanoic acid ethyl ester (0.27g) in dioxane
(5m.). Purification was by colum chrggat ography on silica using
Et OAc/i sohexane (1:9 to 1:1 gradient) as eluent to give the subtitle
conmpound Mﬂﬂﬁéﬁe yellow oil. Yield: 0.1l g 10 Ms: APCI (+ve) 517

[ MtHF] . . 2 1«
N- [ 6- (dlf uor o gl)l<0]30ph81fy[l)elﬂ eﬂ?l!jtﬂo u6 o[r( 101%))h2e1r11§)rldlI)mrKryie':tl r?;/eth?ﬁfhg] 4- pyr hni d
inyll-1I- mvmd@nyibsiul’jmhaeﬁ ngmide.© F NF Ol:~ //ONNS S F 15 The
title conpound was prepared according to_the procedure outlined in
exanple 1 step (iv) wusing a m xture of ézet'lglli ne- 1- sul phonam de
(prepared according to patent WO 2004/ 0.11 9),
tris(di benzylideneacetone)di pal | adi um [0) (0 109),
2- di cycl ohexyl phosphi no-2', 4", 6' - tr propyl - g1 - bi phenyl (XPH%)
(60ngy), cesium carbonate (0 26@3 O4-¢hl of o- 6 20
(di fl uoromet hoxy)-2-[[(2,
(product of step ii) (0. 189g) andHi ¢ (5mL). .
Purification was by col uni mat ogr aphy on si gel using
Et OAc/ i sohexane (3:7) as el uent and the relevant fractions were

evapor a$ €l a $etion GENH2-[ [(@)3-difluormphertyl)intethyditiea] -6 (LR)- thnesthyj2-

oms, 25 NERROREFRRY ST T Dot s T Sk R e 1
-51 " H NMRoomg) MHZI(&&)(W adtlet p-tohidhesuBoi3 atifl (3 hdg))and 4ndéle (& 152 e
0-30 (s, r]ég{c]l-:zon w7as ]fhgf:n-stn'red at room temperature for 18h, The reaction was partitioned between
FtOAc (100mL) and H,0O (100mL). The aqueous layer was then further extracted with EtOAc
10 (2x100mL). The combined organic layers were dried (MgSQy), filtered and evaporated. The

residue was purified by reverse phase HPLC using a TFA (0.2%)/MeCN to give the title

'Ej-pyrim'di ne

compound as a white solid. Yield: 50mg.

MS: APCI(+ve) 496 [M+H']

'H NMR: § (DMSO) 1.13 (d, 3H), 4.30 (s, 2H), 5.06-5.12 (m, 1H), 6.0 (s, 1H), 7.07-7.38 (m,
15 3H), 7.84 (d, 2H), 8.86 (d, 2H)

The intermediates for this compound were prepared as follows:

i) 4-pyridinesulfonamide
20 A solution of 4-pyridinethione (3.33g) in ¢.HCI (22.5mL) and H,O (6mlL) was bubbled with
chlorine gas at room temperature for 3h. The reaction mixture was then poured onto ice (15g),
and the slurry was then transferred to ice-cold 0.88 ammonia (120mL). This mixture was then
stirred at room temperature overnight before being concentrated in vacuo until solid began to
precipitate. At this point the reaction mixture was cooled overnight in the refrigerator and the
25 solid collected by filtration as a yellow solid. Yield: 1.51g.
' NMR: § (DMSO) 7.73 (s, 2H), 7.75 (d, 2H), 8.84 (d, 2H)



(m 1H), 7.45 - 7.30 (m 2H), 7.79 (t, 1H), 11.53 (s, 1H) The
I nternmedi ates for this conpound were prepared as follows: 5 i)

6- (di f | uor onetdvemss232- [ [ (2, 3-di fl uor ophenyl ) net hyi | t hi opet/eB2005/003257
4-pyrimdinol To a solution of

2-[[(2,3-difluorophenyl)nmethyl]thio]-4,6-pyrimdinediol (3g) in DW
(30nL), cesiumcarbonate (4.3g) and chl orodifluoro-acetic acid sodi um
salt (1.99) was added. The resulting .s3xture was heated at 100C for
2h. The reaction mxture 10 was cooled then diluted with HzO and
ext r act edVPRh1Criphenyimetheryydrprerandler was washed with H20 and

dried ( Ngﬁ%%}usﬁﬂsioh%? ?%g%%@&g&%ﬁ&%ﬁﬂ%ﬁé&@bﬂﬂ) Wasada¥d &ghgmm

chr omat ogr aphy on si g 51 t OAc/ i sohexane (2:8) as eluent to
gi ve t he (83bili) mh@4-dgpethplamitogsridingF2me). sBisi mixtureyivas ige-cooladandst, 1,1

APCL () B ele A N M 6 G B Rea SPhecnbtcl o o 22
4- chl or®-tempatatitteifor 20tet Tiexydotidn pfiXtAre Ivad idflitad mith halngtie)thet dxplagredivah - pyr
i m di T .sol uti. f. . . .

RIS | sty R
ro g . i I M2 i
benzSI tr iLfgt ?1y|az]iln’rne)aflpioame 20 chI_Sori (fe (3nmg) and w[gihospho}rious0 oxychlu(t)?i de

(0. 23nL) . compaundeas f Whisgsohifl Yild 4as heated to reflux for 16 hours.

The reacty . d j | ' cfppd
i th B a0 (O Rl 30 R0 1R, A, M3 LG, ST [
filtertd Bt(m SRp62afedDPit fc@Di on was by col unm chr omat ogr aphy

on silica gel using EtQAc/isohexane (2:8) as eluent to give the
subtitl e conpound as a clear, colourless oil. Yield: 0.35g 25 'H NWR
S (DVBO) i) $4hlpse-2:Hp,3-diflk@rophenydinethyljthip]-6)[(1R)-Rhethyl-24H) , 7. 30 -

Exjfml(gl 1(§1|:B]ien§'ln§e]tho£yt)éth%!x_‘9]-1§y%nvlﬁnzeoo6/ 024823 PCT/ GB2005/ 003257 -52-

N[ 2- [ [ ( 2rt3-sdbditleLtoigptiahyhy prepdayd ddcbidiml +6 tHe (pidedite loydined i dxample ystept h

Xyl - 47, PUN T I | teriphdnyirmethies S el (1854) acd 4,6-Dickloro-2-[(2,3-
diftuorobenzyl)thiolpyrimidine (the product of example 1 step (i) (1g) in THF (15mL,) and
60% sodium hydride (0.18g) to give the subtitle compound as a pale yellow oil. Yield: 1.8g.

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

20 iv) N-[2-[[(2,3-difluorophenyl)methyl]thio]-6-[(1R)-1-methyl-2-
(triphenylmethoxy)ethoxy]-4-pyrimidinyl]-4-pyridinesulfonamide
A mixture of 4-pyridinesulfonamide (the product from step i) (0.21g),
tris(dibenzylideneacetone)dipalladium (0) (50 mg), 2-dicyclohexylphosphino-2’,4’,6’-tri-
isopropyl-1,1’-biphenyl (XPHOS) (50mg), cesium carbonate (0.66g) and 4- chloro-2-{[(2,3-
25 difluorophenyl)methyl]thio]-6-[(1R)-1-methyl-2-(triphenylmethoxy)ethoxy]-pyrimidine (the
product from step iii) (0.40g) in dioxane (20mL;) was heated at reflux in a microwave at
100°C, 300W, open vessel with cooling for 3h. The reaction mixture was diluted with DCM,
filtered through arbocel and the filtrate evaporated. The residue was purified by reverse phase
HPLC using a TEA. (0.2%)/MeCN system to give the title compound as a yellow solid. Yield:
30 0.21g.
MS: APCI(+ve) 711 [M+H]



OOONF I \ SSHNSF Nb5 To a solution

of N-[2-[[ (2, 3-di fl uorophenyl ) et hyl ]tbio]-6-[(1R)-1-nethyl -

(triphenyl mebheasy)ainoxy] - 4-pyrimdinyl]-4-pyrid nesul f pag/EpdashiHng
product fromstep iv). (100nmg) in McOH (1 Omn) was added

p-tol uenesul fonic acid (31ng) and anisole (0. 15g). The reaction was
then stirred at roomtenperature for 18h The reaction was partitioned
between EtQOAc (100nL) and H20 (100mi)-84.The aqueous | ayer was then

furth tract i | h i '

T SR D TPl S TR 2 B
fied h 2 th

il o Ccomponnd oa ey a T P Tt Re ]%“’5”523 Y496

[MFH] '"HNWVR 6 (DMSO 1.13 (d, 3H), 430(s 21-1), 5.06-5.12 (in,

1H), 6.0 fSum #g_cq‘, 7.07-7.38 (m 15 31-1), 7.84 (d, 211), 8.86 (d,

2H) The i ates for this conpound were prepared as follows: i)
4- pyri di MESAHKZdraifiubropivens))oethyl]thio) 6=feﬂmxmﬂr]pmmnmbb92(®mg¥0ﬂmde
c.HO (22.5nmL) and H20 (6nlL) was bubbl%\nth chl orine gas at room
tenperature for 3h The reaction m xtupe s then poured onto ice
(159), and the slurry was then transferred to ice-cold 0.88 ammoni a
(120nmL). This m xture was the ?i

bef ore being concentrated in o]

SO|Id to precipitate.

At this point the reaction/mintur c ight in the
refrigerator and the 25 saljfd cdill ected byf| tion as a yell ow
solid. Yield: 1.51g. 1HNWR 8 (DVMBO 7.73 (s, 7.75 (d, 2H),

8.84 (d, 2H) WD 2006/.024823 PCT/ GB2005/ Q03257 -53. ic{)%: ,

( 2R) - 1- (tFhegilepmpeNdo%ss Rrepasrdnsarrame o thy quss%’éﬁ%?%%e exanple 1 step iv)
(2R) - 1, 2- REODARGHIObE dzdti b -dulfoh RhisEMRphrdd Bhobrdias yro 2004/011443,
trlethylam e (8.3n) and4d|nethylamnopyr|d|ne]§3 ,
m xture v@k7g)w(dmmdmcewmlbﬁm@) (7550%)2[-‘?1!3 Qi@ﬁiaémpbleo'@gﬁ' 6’-
was ad and th

The re dti“ PR RY 1;%&@3%&%#@&%% o’luene t en - ex @act %9& [f(glg

difluorophenyl)ymethyl]thio]-6-ethoxy-pyrimidine (the product from step i) (0.26g)) in

dioxane (SmL). Purification was by column chromatography on silica gel using
EtOAc/isohexane (1:9) as eluent to give the title compound as a white solid. Yield: 0.17g
MS: APCI(+ve) 417 [M+H']

15 H NMR: § (DMSO) 1.27 (t, 3H), 2.13 (quintet, 2H), 3.90 (t, 4H), 4.34 (q, 2H), 4.47 (s, 2H),
6.12 (s, 1H), 7.15 (m, 1H), 7.33 (w, 1H), 7.42 (m, 1H), 11.11 (br 5, 1H)

The intermediate for this compound was prepared as follows:

20 i) 4-chloro-2-[[(2,3-difluorophenyl)methyl]thio]-6-ethoxy-pyrimidine
To a solution of 4,6-Dichloro-2-[(2,3-difluorobenzyl)thio]pyrimidine (0.50g) in ethanol
(5mL) was added 60% sodium hydride (72mg) and the reaction mixture was stirred at
ambient temperature for 6h. The mixture was diluted with H2O and extracted with EtOAc
(x2). The combined organic layers were dried (MgSOy), filtered and evaporated to give the
25 subtitle compound as a clear, colourless oil. Yield:0.53g
MS: APCI(+ve) 317/319 [M+H']



ammoni um chl ori de solution (x2), then brine (xl) and the organic

| ayer was dried (MgSO4), filtered and evaporated. The resulting oil
was triturayedoosiotds2d so- hexane to give subtitle corrpoum@T@m@,s)ijzgﬁ
solid. Yield: 49 1HNWR 8 (CDCb) 1.09 (d, 311), 2.34 (d, 1H, 2.
(dt, 1H), 3.15 (dd, 1H), 3.97 (m 1H), 10 7.23 (in, 3H), 7.28 (m
6H), 7.45 (m 6H) iii)

4-chloro-2-[[(2, 3-di fl uorophenyl) net hylskt hi o] - 6-[ (1R) - 1- net hyl -
(triphenyhnet hoxy) et hoxy] -pyri m dine The subtitle conpound was

pr epar ed EWLEI Adg to the procedure outlined in exanple 1 step 15

Eli i6i ?J gﬁ:j‘g‘?z ﬁ@ﬁ%f%ﬂ%&ﬁ%p%uorg@hm teﬁl&?%*ﬁ‘lhﬁ -fq%]eag(rjoduct of

exanpl e Iplpempln(esulﬁon(imgje in THE (15nL) and 60% sodi um hydri de
(0.18g) to give the subtitle conpound as_.a pale yellow oil. Yield:
1.8g. Ms. APCI (+ve) 589 [ MrHH] 20 iv)0” >

N[2-[[(2,3-difl uorophenyl)rrethyl]tbi o]l - 6- [(1R) 1- et hyl -
(triphenyl met hoxy) et hoxyl - 4- py
m xture of 4-pyridinesul fonamn h pr duct framstep i) (0.219),
tris(di benzyli deneacet one) i payT HN mN

2-di cycl ohexyl phosphi no- EIN)‘BH)B -tHi - isopropyl
(XPHOS) (50nmg), cesiumc te (0.66g9) and 4- oro-2-[[(2,3 25

di f1 uorophenyl ) pethyl I thio 1-nmet h (t.ri pheny] met hoxy) et ho
xy] - pyri ri fdetioniod 4-1H¢ ]c'*r @FQ?HP%“P&IQP?@Y]L &Tﬁzﬂg?ﬂ‘g“ﬁ di oxane (20m)

was heat %ﬂmﬁﬁdﬁﬁl&iﬂhﬁﬁo}sﬂf&yﬁlPﬁ@%ﬂﬁeﬁbox}%d@@%ﬂﬁ BthyV &% Ghe Phodhict

cooling for 3h e reaction mxture was diluted wit filtered

t hrough draraetep ihidR4ghe PEM @mlo veas atded sxibyoaceteagid Gralwandhe tseatior ed
by rever sg. Bhasss St[#Pth Faievl@& [?m'gf&&ﬁ@ﬁo?%ﬁ 'V?ﬂé\}e%h%ﬂfx&:& \gasve%alsd}ae

title conpound as a o) 30 0. 21g APCI (+ve)
[ M+H+] V\[ﬂﬁfb@ﬁﬁ@ﬁrés%oﬁﬁﬁaﬂwmmzﬁ@ﬂ thenTpairifief m/fevelse eowsEPLS: egtgmg

110y, A it dgtoiele aa T 39 difsrg@loke deid Bctns it Ryieilouy h Wi

- 1.14 (moﬁhi)YlEmamsg 14 5

N-[2-[[(2,3-difl uorophe t hyl ]t hi o] - 6- et hoxy-4-pyrimdinyll-1-aze
ti di nesul MSnARCHEve) ﬁE[MyW

'H NMR: & (DMSO) 1.28 (t, 3H), 3.18 (m, 4H), 3.44 (m, 4H), 4.36 (q, 2H), 4.47 (s, 2H), 6.05
(s, TH), 7.18 (m, 1H), 7.37 (m, 2H), 8.73 (br s, 1H), 11.33 (br s, 1H)
15

The intermediate for this compound was prepared as follows:

i) 4-(aminosalfonyl)~1,1-dimethylethyl ester-1-piperazinecarboxylic acid
To a solution of 1,1-dimethylethyl ester-1-piperazinecarboxylic acid (2.94g) in dioxane

20 (40mlL) was added sulfamide (4.0g). The reaction mixture was then heated at refiux for 24 h.
The reaction mixture was allowed to cool before being reduced in vacuo. The residue was
separated between BtOAc (300mL) and HzO (300mL) and the aqueous was further extracted
(2x300mL) with BtOAc. Combined organic layers were dried (MgSOa), filtered and
evaporated. The residue was purified by column chromatography on silica gel using

25 EtOAc/isohexane (1:1) as eluent to give the subtitle compound as a white solid. Yield: 2.03g.
'H NMR: 8§ (DMSO) 1.41 (s, 95D), 2.89 (t, 4H), 3.40 (t, 4H), 6.81 (s, 2H)



OOG\, <N NS\ F The title conmpound was prepared according to the
procedure outlined in exanple 1 step iv) wusing a m xture of

azeti di ne- lweudokonam de (prepared according to patent Wer2@®4408dhezd43,
0. 179), tris(dibenzylideneacetone)di palladium (0) (75ny),

2-di cycl ohexyl phosphi no-2',4"',6' 10 tri-isopropyl-1,1'-biphenyl
(XPHOS) (40nmg), cesium carbonate (0.40g) 4-chloro-2-[[(2, 3-

di f1 uor ophenyl ) net hyl ]t hi 0] - 6- et hoxy- pggi m di ne (the product from

tep i 0.26 i di 5m.). Purificati b |

R RN Yoo DT St i A AR M R R TR
t [ t | 3. ' bed. Yield: 0. 17 V.
Agcgl(\i\?e)ﬁgﬁl%h?’kﬂ%ﬁfﬁlﬂg G %%R@gw(%hﬁﬁﬂ (t, 3H)., 2, 13 (quintet,
21D, 3. 9(Thetsnbizleicomnonpd wesjprepared jeconding o the progeyiure ogtlined pexarmpie 1 spep1 5
m 1H), . . 42, ; A H): 1 Hhe 1

i( nt er ?e di (;V{) 21’?1%1% ?I?#%g ?:fo %}S%’ﬁg%%} 3’%? %zé{egésrb@g Ihl1 |c_ﬁ)l'év\lrg : 1t§ 8m|1e)thy lethyl
4-ch : 0 [53-63@ [thipﬁd%@tfﬂormﬂqu é??g@)ﬁ@ﬁemmﬂw&tmebﬁm@m o gﬁhe),ve
a solutiron o - OO0 25| L. - al open rLmaline
(0 200 1EBiERariospanS 7 et ot tsbocl SHREN BOREEB Y S 1
reaction d&fb@hgte@o.gg@ @il | 4-g1aekod-[[(Revhifiebiophey] sk tiyllthiv]f6¢thGly-pyTideidine

m xture was diluted wiwth HzO and_extracted w th té%c, (x2). The
combi ned @egapduct reppexample s, en ¢ xang (3 RHoZPAS &Y SPlgm

to give tdﬁ?or@%%éﬂﬂig dd s@i&%ﬁ%%@A@ﬁmﬁeﬁh@@@ toCR8 gﬂfﬁe s Blunt to give the
Yield:0.53g M APCl (+ve) 3I7/319 [ MrH+ VD 2006/ 024823
PCT/ GBY ombiiidracspound gs a pllg ik Yield: 0.25g

N[2-T[¢( %ﬂ§§?¢%ﬁ§?§‘3‘£ﬁ\@?{@m hyl ]t bi ol - 6- et hoxy-4-pyrimdinyll-1-

pi p erazines F 0"OrNSNI N SF HNJ H5 To a
solution of 4-[[[2-[[(2,3-difluorophenyl)nethyllthiol-6-ethoxy-4-
Example 16
N-[2-[[(2,3-difluorophenylymethyl]thie]-6-(2,2,2-trifluoroethoxy)-4-pyrimidinyl]-1-
15 azetidinesulfonamide

F
7Y
0,.0 \/‘I\'\ F

The title compound was prepared according to the procedure outlined in example 1 step iv)
using a mixture of azetidine-1-sulfonamide (prepared according to patent WO 2004/011443,
0.14g), tris(dibenzylideneacetone)dipalladium (0) (60mg), 2-dicyclohexylphosphino-2’,4",6’-
20 tri-isopropyl-1,1’~biphenyl (XPHOS) (30mg), cesium carbonate (0.32g) 4-chloro-2-[{(2,3-
diftuorophenylymethyljthio}-6-(2,2,2-trifluoroethoxy)-pyrimidine (the product from step 1)
(0.24g) in dioxane (SmL). Purification was by column chromatography on silica gel using
EtOAc/isohexane (1:9 to 2:8 gradient) as eluent to give the title compound as a white solid.
Yield: 0.11¢g
25 MS: APCI(+ve) 471 [M+H']
1 NMR: § (DMSO) 2.1 (quintet, 2H), 3.83 (t, 4H), 4.51 (s, 2H), 5.03 (q, 2H), 6.22 (s, 1H),
7.16 (m, 1H), 7.36 (m, 1H), 7.42 (m, 1H), 11.33 (s, 1H)



pyri m di nyl ] am no] sul fonyl | -1 - pi perazi necar boxylic acid-

|, 1-di methyl ethyl ester (the product fromstep ii) (0.24g) in DCM
(2rrL) was agldagshsbidstd uroacetic acid (2nL) and the react ppfcridotssh e
was stirred at anbient tenperature for 2.5h The reaction m xture was
evaporated, the residue was azeotroped with DCM (x2) and then
purified by reverse phase HPLC eluting 10 with acetonitrile / aq.

0.2% trifluoroacetic acid m xtures to.g"y.ve title conpound as a white
solid. Yield: 0.18g MS:. APCI(+ve) 446 [MtH] '"H NVR 3 (DVsO) 1.28
(t, 311) The intgrmedigte jppifhis comgppupdvaspippared asgfolloms: 211) | 4. 47 (s, 2H),
6.05 (s, 111), 7.18 (in, 1H), 7.37 (m 211), 8.73 (br s, 1H, 11.33
(br s, 1H) 15 The internediate for this conmpound was prepared as
foll ows: i)%- culotcam[r(a@tﬂlﬂuamp)aenymn@hyiﬁhw tzma ~trifluoroethoxy)-pyrimidine

ot or- | - PRa S RERRPTR et P RgR s e s Ble ol FRHL RN

added ssulﬂmmngez 2 a—tﬁﬂu)oroél'thmoﬂ emrﬂnnlc)mnah#ﬁtmmblom%[@tﬁen heat ed at

bei o, r edirof PG TRY Do o e Skl S50 SRORL RIS
(300n) aam% édaﬁnﬂﬁﬁﬂmb)@aﬁgb th lyBre AGELRBLME coBSond ameammmdm Yield:

(2x300m) with Et CAc. Conbined organic |ayers were dried (MSO4),
filtered %8 evaporated. The residue was purified by caolum

chromat og : 8IDMIO) U HE8! 21, mngm HF7Q§C(I igpheraqs, ﬁ%) 1)37@5, ﬁt)uent

to give the subtitle conpound as a olid. Yield

NVR: 510 DMBO) 1.41 (s, 91-1), 2.89 (t, 4H), 3.40(t, 4H) , 681(3,
211) WO 23 1' CT/ GB2005/ 003257 -56 ii)

4-1[[ 2- [ [F=Z=- | uor ophenyl ) net hyl ] t hi o] - 6- et hoxy-4-pyrim di nyl ]am n
o] sul f onyVy2-1(2,pidiftoxaphenydntedxy)lthio]- 62,224 trifloreeh dxy)-d ipiyylmidiylrl- The
subtitle gonpaound epared according to the procedure outlined in
exanpl e PB Tt%ﬁmes(q]%ﬁ ‘hg a mxture of

4- (am nosul fonyl ) - 1- pi per azi necar boxyl i c_aci lq: 1, 1-di met hyl et hyl 5
ester (the product fromstep i) (0.299];

tris(di benzyli deneacet one) di pal | adium (0) (®7ng), 2-

di cycl ohexyl phosphi no-2' , § “FBlopropyl -F 1, 1'-biphenyl
(XPHOS) (35ng), cesium car bon t*

4-chloro-2-[[ (2, 3-difluoro NIt g ;
(the product from exanpl 4 tele) (0. 23g) i
Purification was by colu

pxane (5m).

15 To a solution of 4-[[[2-[[(2,3-difluorophenyl)methyIjthio]-6-(2,2,2-triftuoroethoxy)-4-
pyrimidinyl] amino]su]fonyl]-l-pipérazinecarboxylic acid-1,1-dimethylethyl ester (the product
from step i) (0.21g) in DCM (2mL) was added trifluroacetic acid (2mL) and the reaction
mixture was stitred at ambient temperature for 4h. The reaction mixture was evaporated, the
residue was azeotroped with Bt;O (x2) and then purified by reverse phase HPLC eluting with

20 acetonitrile / aq. 0.2% trifluoroacetic acid mixtures to give title compound as a white solid.
Yield: 0.14g
MS: APCI(+ve) 500 [M+H']

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

25

The intermediate for this compound was prepared as follows:



chromat ography on silica using EtQAc/isohexane (1:9 to 1:3 gradient)
as eluent to give the 10 subtitle conpound as a yellow oil. Yield:
0.25g MsS: wetlsroys}s 544 [ MrH Exanpl e 16 PCT/GB2005/003257
N-[2-[[(2,3-difluorophenyl)nmethyl]thio]-6-(2,2,2-trifluoroethoxy)-4-p
yrimdinyl]-1- 15 azetidinesulfonamde O-F FF O OIl NF G\:S:IN N-S
F H The title conmpound was prepared according to the procedure
outlined in exanple 1 step iv) using &8m xture of

R

2-di cycl RRliheRuonyH-1-5ipeRihdchriioS Sy -
(XP:—E%;: (30ngy (#ﬁ‘%em um car%ygjn]é ép (0. 3‘{2031)‘H 4 ch%g lédﬂn eﬂgﬂ&hﬂﬁéfer
di f1 uor op fitkeetompopad vag pepared gccording tp thear @411 FHeEplse ¥hhe

o unm cromspg Suichee {f 4o HA R LA %A 7P | séﬁfé‘i%%e%‘“%é“: il
2:8 gr afli GstetrXthaprodhttérm emngﬂa/la‘.? tstep ix D409, CisMivordidesecageinig)dipalindivng(0)
Caui nt ot 3585 2B yibigihinn 324 ¢Sl LT vipubsh b gy,
1H), 7. l&sium cafbbhpte (0 49@ dpdh 4-2Hldo;2- [{(md!ﬂﬂbroml)m%ﬁwﬂﬂmﬂ% -(2422) WO
2006/ 024823, PCT| Co200%) QG251 - 81, Hhe, LOKELTEALS ¢ B b b2 TBRE
4- chl or o-Briflchon3w N By doQirRPEIR hibBRpIY 1 dilidaGkt mégmz)&cﬁsahekmqn 9eb hex

y)-pyrimdine The subtitle conmpound was prepare accordl n2q2 to the
pr ocedi? e2radient) ﬁ%@uqﬂhtoeﬁméu@%%ﬁ@m@dlaﬁ A yellpsy spfid. Yield: 0.22g
222tr|1(,[bu 6nmL) and 4,6-Dichloro-2-[(2,3

di fl uor obenz )th| o?pyrl i ne (the product of exanple 1 step ii)
(0.60g) in THE (6m) and 60% sodi um hydride (94ng) to give the

subtitle ﬁg{magag as a clear, colourless oil. Yield:
N-[2-[[(2,3-diftuoropheny)methyl]thio]-6-(1,1-dimethylethoxy)-4-pyrimidinyl]-1-
15 azetidinesulfonamide

The title compownd was prepared according to the procedure outlined in example 1 step iv)
using a mixture of azetidine-1-sulfonamide (prepared according to patent WO 2004/011443,
0.16g), tris(dibenzylideneacetone)dipalladium (0) (70mg), 2-dicyclobexylphosphino-2’,4°,6’-
20 tri-isopropyl-1,1’-biphenyl (XPHOS) (36mg), cesium carbonate (0.37g) and 4-chloro-2-
[[(2,3-difluorophenylymethyTjthio]-6-(1,1-dimethylethoxy)-pyrimidine (the product from step
i) (0.26g) in dioxane (6mL). Purification was by column chromatography on silica gel using
BtOAc/isohexane (1:9 to 2:8 gradient) as eluent to give the title compound as a white solid.
Yield: 0.28g
25 MS: APCI(-ve) 443 [M+H]
' NMR: 5 (DMSO) 1.48 (s, 9H), 2.16 (quintet, 2H), 3.92 (t, 4H), 4.46 (s, 2H), 6.03 (s, 1H),
7.17 (m, 1H), 7.35 (m, 1H), 7.42 (m, 1H), 11.05 (br s, 11



0.69g. IHNWR 6 (DVsO) 4.54 (s, 2H, 5.14 (m 2H), 7.13 (s, 1H), 7.19
(m 1H), 7.37 (m 2H) 10 Exanple 17

N-[2-[[ (2, 3vodedosomsmphenyl ) met hyl ] t hi o] - 6 (2,2, 2-trifl uetoeiBbedxsnizst- p
yrimdinyl]-1- pip erazinesulfonamde "-'"~FF ONF O, ,0;S NI
N~S HNrJ H 15 To a solution of
4-T[[2-[[(2, 3-di fluorophenyl)nethyl]thio]-6-(2,2,2-trifluoroethoxy)-4
- pyrimdnyl]am no] sul fonyl]-1-pi perazisgecar boxylic acid- 1,

1-di net hyl et hyl ester (the product fromstep i) (0.21g) in DCM (2nl)
was added trifluroacetic acid (2nL) and the reaction mxture was
stirred apheAfaiAtiatt ITREE 8bMp Sk Was Prepdie@ af RAGKEON M xture was
evaporated, the residue was azeotroped with Et20 (x2) and then
purified by reverse phase HPLC eluting with 20 acetonitrile / aq.

ol a0, 1 SRR haRabeHo ek gyl b A EpRRIPENRD Rl ¢

(in, 4H A T8asdutinnf 4G-Pichlbre2-[(%3-dEmbiobeEy)diqIgyriaidine, (the praduesof 61&11;1918

RECREEH . Rt Ry s T e

-58 i)  mixture was stnred at ambient temperature for 20h. Further potassium tert-butoxide (0.8g)

4[[[2[[(23 roph nyl ) met h t hi.o] - 222tr|f uqr get hox

4- pyri m BISAFE ’éeGFtF Wé? %E’Ee&f %5?59??@“6 for L. Ofil 1R -

acid-1,1- xﬁ’és@h@ﬂ'v@ilﬂﬂéo &ﬁ@fm&&@@ m%ohbwomﬁ@wﬁbm@::fsmm@@lwm
Y

accordlng to the procedure outlined in exanple 1 step | v) .using

ami xt ut@ weshed Wﬁh%z’ gsud doed (MeI04y; iftsredand sxaporsdy | The ¢ ofl was purified

1-di met hyllyeéolmihn chromatography on silica gel using MeOH/DCM (99:1 to 98:2 gradient) as eluent
to give the subtitle compound as a clear, colourless oil. Yield: 0.68g

I NMR; § (DMSO) 1.50 (s, 9H), 4.47 (s, 2H), 6.70 (s, 1H), 7.19 (m, 1H), 7.37 (m, 2H)

15 Example 19
N-[2-[[(2,3-difltuorophenyl)methyl]thio]-6-[[2-hydroxy-1-(hydroxymethyl)ethyllthio]-
pyrimidin-4-yl]azetidine-1-sulfonamide

OH

\
\\ li | F

A solution of N-[2-{[(2,3-difluorophenyDmethyl]thio]-6-[(2-phenyl-1,3-dioxan-5-yl)thio]

20 pyrimidin-4-yIJazetidine-1-sulfonamide (the product of step ii) (0.11g) and pyridinivm para-
toluenesulfonate (99mg) in methanol (5mlL) and H,0 (2 drops) was heated at 60°C for 1h.
The solution was cooled and the solvent evaporated under reduced pressure. The residue was
dissolved in EtOAc, washed with H>O, dried (MgSQ,) and filtered. The solvent was
evaporated under reduced pressure and the residue was purified by flash chromatography on

25 silica gel, elting with EtOAc/iso-hexane (8:2) to give the subtitle product as a yellow gum.
The gum was dissolved in DCM and methanol, filtered through charcoal and the filtrate



5 ester (the product from exanple 15, step i), 0.409),
tris(di benzylideneacetone)di pall adi um (0) (91ng)

2-di cycl ohaxghmbos@is no-2' ,4' , 6" -tri-isopropyl-1,1'-bi piigiwj]gz'{gg%’d-j%)
(48ny), cesium carbonate (0.49g) and

4-chloro-2-[[ (2, 3-di fl uorophenyl ) nethyl]thio]-6-(2, 2, 2-
trifluoroethoxy)-pyrimdine (the product fromexanple 16, step i)
(0.379) in dioxane (6nmL). Purificati o.ﬁowas by col umm chr omat ogr aphy
on silica gel using EtQOAclisobexane (1:9 to 2:8_10 gradl ent) as

el uent t GVaPaFaied HRTes gastoped E—,rew«?pa@ﬁeps@galéo%mwwnﬁer gh @ogumat 454

V5. APCI
N-[2-T]( (Ztogﬁgltfﬁﬁgﬁ‘})% op%%ﬁ%?%tﬁm]ﬁ]%t g:l%? ng(gl 1- di net hyl et hoxy) - 4- pyri

m di nyl | -MS: ABCHZ‘@iﬂlﬁﬂ*ésIﬂlfonamde k OO - NFGNSNN~St F H The

title co d

exanpl e %?@ﬁ@% Qn’aﬁgt ur e&glfe’alz{g’t I |' e- HE’? b%ﬁﬁ% 2,

( pr epared.écEotH), Ad70m, pH), Sti6 GO2HNA4/18 {4483, 0. 169),

tris(di benzyli deneacet one)di pal | adium (0) (70ng),

2-di cycl ohexyl phosphino-2',4",6" 20 tri-isopropyl- 1,1 -biphenyl
(XPHOS) (BRblsmdaeséstor 6af andtr] ere prgiredagioliogl or o- 2-
[[(2,3-difluorophenyl)nmethyl]thio]-6-(1,1-dinmethylethoxy)-pyrimdine
(the product fromstep i) (0.26g) in dioxane (6nL). Purification was

by col unmy GhCRIBES- Q-Q[(ﬁﬁtﬁiﬂﬁ@roihlzﬂﬁ)%&ﬁﬂ tuﬁq.%q(z-ﬁﬁ sgbexane (1:9 to

2:8 gradient) as eluent to give the t| e conpoun as a white solid.

Y| el d: ltbmlgwmdlwo( ve) 443 [MtH 'H NVR. S (DVBO) 1.48 (s,

o o Sl B gy 93 . fbbanef 5 el e 5o Gt

2006/ 024892@-@@1171@2—@@5@635&)3&@3@9&%@ 12m pepaedieiréing try the bisedweipound
was prep

Aot or o et Phorgt Bl o A8 FR7D i FRF P AOE SHIRRIRY FPRolS )

pyri m di fgoduct 6f Bxagiplet,ises i)¥0.12¢) was added. The reachon mixture was stirred at room

4,6-Dichloro-2-[(2, 3-di fl uorobenzyla)thl o]u% Q gt he Broduc

exar’rpl 15 temperature for 8h. The solvent was &v porated under reduced pressure and the resi ue
purified by flash chromatography on silica gel, eluting with Bt,O /iso-hexane (1:9) to give the
subtitle product as a beige solid. Yield: 0.18g.

MS: APCI(+ve) 467/469 [M+H]

20 i) N-[2-[[(2,3-Difluorophenyl)methyllthio]-6-[(2-phenyl-1,3-dioxan-5-yl)thio]pyrimidin-
4-yl]azetidine-1-sulfonamide
The subtitle compound was prepared from azetidine-1-sulfonamide (prepared according to
patent WO 2004/011443, 0.11g) and 4-Chloro-2-[[(2,3-diftuorophenyDmethyl]thio]-6-[(2-
phenyl-1,3-dioxan-5-yl)thio]pyrimidine (the product of step i) (0.17g ) according to the

25 procedure outlined in Bxample 1, step iv). The residue was purified by flash chromatography

* on silica gel, eluting with BtOAc/iso-hexane (2:8) to give the subtitle compound as a

colourless oil. Yield: 0.11g
MS: APCI(+ve) 567 [M+H]

30



| step ii) (2g) in THE (20nL) was added potassiumtert-butoxide (O.
8g) and the reaction mxture was stirred at anbient tenperature for
20h Furt herny@ojogsaisssm tert - but oxi de (0.8g) was added apg,r,bggoosmszs-,
reaction mxture was stirred at anbient tenperature for 4h

mxture was diluted with H2O and extracted with EtOAc (x3). The
conbi ned organic |layers were 10 washed with H20 and dried (MSO4),
filtered and evaporated. The resultinggpnil was purified by colum
chromat ography on silica gel using MOH DCM (99:1 to 98:2 gradient)
as el uentExamplg2§e the subtitle conpound as a clear, colourless oil.

{51, Rt R TR R gy b 670 (-

N- - [ [ ( ZpyRimiidivylle § qripanzingsutlonginideni o] - 6- [ [ 2- hydr oxy- 1- (hydr oxymet hy
) et hyl ]thr o] - pyrimdin-4-yl]azetidine-1-sulfonamde OH ZOH N O

O NJ SGNF %A solution of

N-[2-[[ (2, 3-di fluorophenyl)net hyl ]t hi ofy~B~4®Tbhenyl - 1, 3- di oxan- 5-yI )
thio] 20 pyrimdin-4-yl]azetidine-I-sulffonanide (the product of step
ii) (0.11g) and pyridinium para- tol ul fonate: (99mg) in methanol
(5m) and HzO (2 drops) was he@gegDa 60 for | h'i The_ sol ution was
cool ed and the sol vent eva gure. The residue
was dissolved in EtQAc, SO4) and filtered.
The sol vent was evapora er reduced pres eg~and the residue
was purified by flash chromat ography on 25 silica gel, eluting with

Et CAc/ i§Ol’d'le@m&ﬁm(o%42{1[21[RZQi-ddﬂudrb@eijdlbm&ﬂljdﬁhm-GC[(&R)-QaBydao:gyel-I ow gum
The gum was_ di ssol.ved | n _DCM an tere h char oa{1
and the fPethylathexyhd- %%ﬁmﬂmﬂ@r@gdﬁ Pﬁ?aéﬁ‘”‘ ¢
under re %ﬁﬂf SRR Sste Tﬁ)é{orze ﬁ@ﬂM%ﬁﬁLﬂwﬂ@ﬁd&Iﬁﬂﬁoﬂﬁé&k ablugﬁnﬂ,) The

vacuum at 40 to glvethetl e product as a white solid. Yield:
50ny reaction mixture was then stirred at room temperature for 1h . The solvent was removed and

the residue purified by reverse phase HPLC using a TFA (0.2%)/MeCN method to give the

~ —
f—FN-

10 title compound as a white solid. Yield: 77mg
MS: APCI(+ve) 476 [M+H"]
"1 NMR: § (DMSO) 1.13 (d, 3H), 3.01-3.05 (m, 4H), 3.13-3.17 (m, 41), 4.34-4.41 (m, 2H),
4.79 (s, 1H), 4.97-5.05 (m, 1E), 5.84 (s, 1H), 7.10-7.16 (m, 1H), 7.27-7.34 (m, 1H), 7.39-7.45

(m, 1H)
15 The intermediates for this compound were prepared as follows:

@ 4-[[[2-[[(2,3-diﬂuorophenyl)methy1]thio]-6-[(IR)-2-hydroxy-1-methy1ethoxy]-4-
pyrimidinylJamino]sulfonyl], 1,1-dimethylethyl esterl-piperazinecarboxylic acid
A mixture of 4-(aminosulfonyl)-1,1-dimethylethyl ester-1-piperazinecarboxylic acid (the
20 product of example 15 step i) (0.40g), tris(dibenzylideneacetone)dipatladium (0) (50 mg), 2-
dicyclohexylphosphino-2’,4°,6’-tri-isopropyl-1,1’-biphenyl (XPHOS) (50mg), cesium
carbonate (1g) and (2R)- propanoic acid-2-[[6-chloro-2-[[(2,3-difiuorophenyl)methyl]thio]-4-
pyrimidinyl]oxy]-, ethyl ester (the product from. example 11 step i) (0.40g) in dioxane (20ml,)
was heated at reflux in a microwave at 100°C, 300W, open vessel with cooling for 20min. The
25 reaction was filtered through arbocel and then separated between EtOAc (200ml,) and HO
(200mL) and the aqueous was then further extracted with EtOAc (2x200mL,). The combined



MS: APCI (-ve) 477 [MH 'HNWR 8 (DMBO 2.13 (m 2H), 3.66 (octet,
411), 3.92 (t, 51-1), 4.49 (s, 2H), 4.99 (t, 2H), 5 6.65 (s, 1H),

7.17 (m 1%gpaooéodRd m 2H), 11.18 (s, 111). The int er mpgiripdsoshfasy
this conmpound were prepared as follows: i)

4-Chloro-2-[[ (2, 3-di fluorophenyl ) nethyl]thiol-6-[(2-phenyl-1, 3-di oxan
-5- 10 yl)thio] pyri mdine Sodi um nmet hoxide (0. InL of 25 - 30%

met hanol sol ution) was added to a sol uiggon of et hyI

S- (2- phenyl -1, 3-di oxan-5-yl thanet hioate (0. 129 prepare accordi ng

to the presesuglegess weradiad hfiltesigd pnd e@e@@tedA%slve# subjilpcompoynd 45 2
THE (2m), ;@foher stirring for 15mn t he product of Exanple 1, step

ii) (0. 1% was added. The reaction m xture was stirred at room 15

t enper at u¥Y®eld 693g8h The sol vent was evaporated under reduced pressure

and the rgsi r fl ash chromat ography on silica gel,
el uting \ﬁh%ﬁ%%j,@gfﬁ% e (1:9) to give the subtitle product as
a beigessolid. Yield: 0.18g. Ms: APCl (+ve) 467/ 469 [IVH—|] 20 i)

1 ) o SRR Mt
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4- Chl or o ”éo 11E‘(I‘EIGBlel“rﬁ[W@%&%ﬂ?ﬂ’@ﬁ}éﬁcﬂﬁpﬁ%ﬂ@}ﬂ@ I(¥R)-2-hydroxy-1-
henyl ﬁﬁ’ﬁ D@ &l at
(pOe%g) acco 1%@&%533;]54}5 h%ha%ﬁﬁc{iggggﬁ?gﬁ]ou 1I [ negﬂgﬁﬂExgér IIieeli ! )st ep

iv). THe pip@azmr@axbasylmmﬁ Gmrb@uq fremistephy Mgbgrﬁﬁmﬁom v pddeg 28| |

415 P SRRy Al B g s,

2006/ 024 83n B&Eé@ﬂﬂﬂﬁﬂlﬁ@ 3RS Dmin. Ghe réaxdorphnxtZO was then quenched with 2N HCl
b E L O BRI TR b S skt Bk B A BV e
H,0 (200mL), the aqueous was then further extracted with BtOAc (2x200mL). The combined
15 organic layers were dried (MgSOs), filtered and evaporated and the residue purified by
reverse phase HPLC using a TFA (0.2%)/MeCN method to give the title compound as aclear
oil.
Yield: 0.23g.
MS: APCI(+ve) 576 [M+H']
20

Example 21
N-{6-(difluoromethoxy)-2-[[(2,3-diflorophenyl)methyl]thie]-4-pyrimidinyl]-1-methyl-

1H-imidazole-4-sulfonamide

25



OONF NS NMSF HNJ H5 To a sol ution of
4-T[[2-[[(2, 3-di fl uorophenyl)nethyl]thio]-6-[(1R) -2-hydroxy-I-
nmet hyl et hoxyb2dospyssean di nyl ] am no] sul fonyl], 1, 1-dinet Iisyﬁll-;ﬁ]ﬁydsmmzs-,

esterl - pi perazi necarboxylic acid (the product of step ii) (0.23g) in
DCM (3nmL) was added trifluoroacetic acid (3nL) . The reaction

m xture was then stirred at roomtenperature for | h. The sol vent was
renoved and the residue purified by rggerse phase BPLC using a TFA
(0.29%/ MeCN nethod to_give the 10 tjtle conpound as, a white solid.

Yi el d: 77He titlgsomgoand woeprenared aqopgding tp fhengupeedure opflines) imexgapled step (iv)

311), 3. Olus?n e A <meih ﬁrﬁmiﬁazfom é.ﬁﬁahm"aegézé%fl (m 2H), 4.79
(s, 1H), -5.05 (m 1171), 5.84 6 (m 1

7.27-17. 34n1§¢ﬂpbenaﬂ§den@c@9n®dl@alad¢m ((D mgnsz rtiqeclomlphwhmp 2416t hi s
d .

a L[z [Ptk Pk nﬁfﬂgﬁdﬁ@@ﬁ)t Sl qarbonate (0508 GO0 net hyl e
t hoxy] - ﬂ (dpiyxommeihmgybiza[rm%ﬁaihﬂud)rbphmy]pm&thiﬂmuhmm&n&@toduct of exarmple 12,

terl - d A
2= am nosTi DrRER e Rt itng (SRl Boion e By eRR® 1 ¢ aci o
(the 20 pﬂh@lﬁhﬂ!ﬂﬂM%ﬂhﬂ@wﬁiﬁ@hﬂ wak Qi with H,0 and extracted with BtOAc.
A R AL il o e
(50nm) , casbéra dil @ds FiRFattERih nRERBANTENL to give the title compound as
acid-2-[[6- chI oro 2&:{195@0“ fl uorophenyl ) nmet hyl ] thi c%]

pyri m ww@mgqhd Y ster (the product from exanple 11 step i)
(0.409) i d s heated at reflux in a mcrowave at
100C, 300]\%9 open v sel va% cooling for 20m n. The 25 reaction was

filtered HFhNMR)H EMSORS. 63 (i 3H) ditS<e 230 o 3%I(sh BE 4.6-7Et S, 100307 4G érol
H2, 0 n further extracted with Et OAc
(2x200ﬂ)%ﬁﬁ2%@?e@%5%&2§23 PCT/ GB2005/ 003257 -62 organic
| ayers were dried (MgSO4), filtered and evaporated to give the

subtitle ]%orrpoun as a clear oil. Yield: 0.93g. Ms: APCl (+ve) 618
[ MH+] 15 Example 2

N-[2-[[(2,3-diftuorophenyl)methyljthio]-6-[(1R)-2-hydrexy-1-methylethoxy]-4-
pyrimidinyl]-1,6-dihydro-1-methyl-6-ox0-3-pyridinesulfonamide

sl Ny

I
To a solution of N-[2-[[(2,3-difluorophenylymethyl]thio]-6-[(1R)-1-methyl-2-
20 (triphenylmethoxy)ethoxy]-4-pyrimidinyl]-1,6-dihydro-1-methyl-6-0xo0-3-
pyridinesulfonamide (the product from step if) (0.16g) in MeOH (10mL) was added p-

toluenesulfonic acid (50mg) and anisole (0.22g). The reaction was then stirred at room

i

ternperature for 18h. The reaction was partitioned between BtOAc (100mL,) and H,O
(100mL). The aqueous layer was then further extracted with EtOAc (2x100mlL). Comibined

25 organic layers were dried (MgSOy), filtered and evaporated. The residue was purified by
reverse phase HPLC using TFA (0.2%)/MeCN to give a white solid. Yield: Smg.



pyo2006@243y3 ] am noj sul fonyl [ -, 1, 1-di met hyl et hylcr/g2005/003257
per azi necarboxylic acid To a solution of
[ (2, 3-di fluorophenyl)nethyl]tbio]-6-[(1lR)-2-hydroxy-I-
met hyl et hoxy] - 4-pyri m di nyl] am no] sul fonyl], 1,1-dinethyl ethyl
ester-1 10 pi perazi necar boxylic acid (i#e product fromstep i)
(0.93g) in THE was added 2M LiBH4 in THE (3.Om). The
reacti on MSxOEE 4\3@ Phthéated in a microwave at 50C, 300W open

vessel w hngAOlS 09,089 111@@ s Ihey reems, Bgo ﬁ%ﬂ@ﬁ)weo hhgrequmws bed

[ (2, 3-di fluorophenyl)nethyl]thio]-6-[(1R)-2-hydroxy-I|-nethyle
[

-h('D"’-hU'I

(i
[
ho
st
-

|
[2-]
y]-4
re-p
[2-]

with 2N HO and the vol atil es "evapor at ed rési due was th

separ at ed>. b%(maelérﬁ 500k TH2004L(, Hﬁhé 9&561((29@1&)7 14Hel érq,uﬂéﬂiu%ﬁ%ﬂ (m,
then furt g%almgd wi th Et OAc (2x200nL). The conbi ned 15 organic
| ayers wer SH), filtered and evaporated and the residue

purifies by reverse phase HPLC using a TFA (0.2%/MeCN nethod to
g;\ée[m& Itllﬁ% cogﬁour{éd as O%np%l e&‘wereprepareﬁas%oqlows 23g. Ms: APCI (+ve)

N-[6 (di fluoronmethoxy)-2-[[(2, 3- d|fluorophenyl)rrethyl]tb| 0] - 4- pyrlmd

nyI]-I-rrethyI 1H i m dazqgl e-4-sul fonam de F } " (i»o/(ilo N
N-S F N MG $-dibydsobmesad-Szoxecdrpryidishsdioayy 11- ‘H@Eﬁf’ée‘%li fer carbamic

conpound y&a$ prepared according to the procedure outlined in exanple

1 step (I(\él%l using a mxture of 1-nethyl-IHim dazol e-4-sulfonam de
(0. 259}0 orosulfonyl isocyanate (6mL) was added dropwise to a solution of 2-methyl-2-propanol

(6.5mL) in DCM (75mL) at 0°C. After Smin, 1-methyl-2(1H)-pyridinone (9mL) was added
dropwise followed by N,N-diisopropylethylamine (14.5mL) also added dropwise. The
reaction mixture was then allowed to warm to room temperature over 18h. H,O (100mL) was
added to the reaction mixture and the organic layer was separated. The aqueous was then

15 further extracted with DCM (2x100mL). The combined organic layers were dried (MgSOy),
filtered and evaporated to give the subtitle compound as a pale yellow oil. Yield: 7g
'H NMR: & (CDCla) 1.45 (s, SH), 3.62 (s, 3H), 6.60-6.64 (m, 1H), 7.69-7.74 (1o, 1H), 8.21-
8.24 (m, 1H)

20 if) 4-pyridinesulfonamide-N-[2-[[(2,3-difluorophenyl)methyl]thio]-6-[(1R)-1-methyl-2-
(triphenylmethoxy)ethoxy]-4-pyrimidinyl]
A mixture of [(1,6-dihydro-1-methyl-6-0x0-3-pyridinyl)sulfonyl}-, 1,1-dimethylethyl ester
carbamic acid (the product from step i) (0.60g), tris(dibenzylideneacetone)dipalladium (0) (50
mg), 2-dicyclohexylphosphino-2’,4°,6’-tri-isopropyl-1,1°-biphenyl (XPHOS) (50mg), cesium

25 carbonate (1 g) and 4- chloro-2-[[(2,3-diflucrophenyl)methyl]thio]-6-[(1R)-1-methyl-2-
(triphenylmethoxy)ethoxy]-pyrimidine (the product of example 13 step iii), 0.40g) in dioxane
(20mlL) was heated at refiux in a microwave at 100°C, 300W, open vessel with cooling for 3h.
The reaction mixture was diluted with DCM, filtered through arbocel and the filtrate
evaporated. The residue was purified by reverse phase HPLC using a TFA (0.2%)/MeCN

30 system to give the subtitle compound as a yellow solid. Yield: 0.12g.
MS: APCI(+ve) 741 [M+H']



tris(di benzylideneacetone)di pal |l adium (0) (0.109),

2-di cycl ohexyl phosphino-2',4",6"-tri- isopropyl- 1,1'-biphenyl

( XPHOS) ( 6Gra koosgseaim car bonate (0.26g), 4-chloro-6 5 pergB2005/003257
(di fl uoronet hoxy)-2-[[(2, 3-di fl uorophenyl ) net hyl ]t hi o] - pyri m di ne
(product of example 12, step ii) (0. 18g) and anhydrous di oxane
(5m ). Purification was by tituration with nethanol/DCM The
resulting white solid was diluted wthgsRO and extracted with EtOAc

The organjc |ayer was washed with H2O ((xz%ut hen brine and drie
(NGSOH) , T NME-(DMR0) Llfrpas GnedD, 306 (6.2601 199G, S %544#@@?%{5&?

W th netha b1-6:71
Vel d 15 N Rber] S DT G\ PR 285 e S SRR
4.45 (s, EB)SSG.Ssiﬁ((nslHlH) 7.10-7.18 (in, 11-1), 730740(|n,

2H), 7.70 (t, 111), 7.82 (s, 111), 8.08 (s, 111) 15 Exanple 22
N-[2-[[(2,3-difluorophenyl)nethyllthi o]-6-[(1R)-2-hydroxy-I-rrethyl eth
oxyl - 4-5 Myl] 1, 6-di hydro 1- met hyI - 0X0- 3- pyri di nesul f onam de

1~-OH O S\ H N~

of N [ 2- | [F RS st Bitanyharien ol Grt éé#uagoﬁefﬁpmf%w 4. 20

(tri phenyﬂ,yﬁfm )y @Ry Iprépaaivic Adidlethyl éstek, 6- di hydr o-| - met hyl - 6- oxo- 3
- pyridi nesulfonam de (the product fromstep ii) (0. 16g) in MOH

(10nmL) was added p- toluenesul fonic aci él (50rrg) and ani sole (0.229).

The reaction was then stirred at room U,rre for 18h. The
reaction was partitioned between Et (1 m_) and H2O (100nL). The
aqueous | ayer was then further extrac ed th Et CAc (2x| OOnl).

Conbi ned 25 organic Iayers fiHtered and

evapor at ed. The resi due was grr |e by rever se {phas
(0.2% /MeCN to give a whi >
PCT/ GB20051003257 - 64- Pcmve) 499 T M
1.12 (d, 3H), 3.47 (s, 311) , 3.50-3.53 (m211),
5. 08- :

% HPLC using TFA
/024823
NVR: S (CD3CD)
-4.33 (in, 211),
The title compound was prepared according to the procedure outlined in example 1 step (iv)
10 using a mixture of azetidine- 1-sulfonamide (prepared according to patent WO 2004/011443,
0.61g), tris(dibenzylideneacetone)dipalladium (0) (0.15g), 2-dicyclohexylphosphino-2’,4’,6’-
tri-isopropyl-1,1’-biphenyl (XPHOS) (105mg), cesium carbonate (0.77g), 2-[[6-chloro-2-
[[(2,3-difluorophenyl)methyl] thio]-4-pyrimidiny[loxy]-(2R)-propanoic acid ethyl ester (the
product 6f example 11, step i) (0.61g) and dioxane (15mL). Purification was by column
15 chromatography on silica gel using MeOH/DCM (5:95) as eluent, followed by reverse phase
HPILC (symmetry as the stationary phase and TFA/acetonitrile as the mobile phase) to give
the title compound as a white solid. Yield: 46mg
MS: APCI(+ve) 489 [M+H"]
'H NMR: § (DMSO) 1.12 (t, 3H), 1.49 (d, 3H), 2.14 (quintet, 2H), 3.92 (t, 4H), 4.05 - 4.16
20 (m, 2H), 4.42 (dd, 2H), 5.26 (¢, 1H), 6.21 (s, 1H), 7.12 - 7.21 (m, 1H), 7.31 - 7.41 (m, 21),
11.24 (s, 1H)

25



5.19 (m 1H), 5.95 (s, 111), 6.45 (d, 111), 6.93-7.11 (m 211),
7.14-7.21 (m 111), 7.69-7.74 (111, 111), 8.39 (d, 111) 5 The

nt er medi atwg sbd@fo2dshd S conpound were prepared as follo

(1, 6-di hydro-1I - et hyl - 6- oxo- 3- pyri di nyl ) sul fonyl] - "eTB200s1003257
1-di net hyl et hyl ester carbamc add 10 Chl orosul fonyl i socyanat e
6n1_) was added dropwi se to a solution of 2-nethyl-2-propanol

6.5nm) in DCM (75n) at OC. After 5m Jye. 1-methyl -2(111)-pyridinone
(9mL) was added dropwi se followed by N, N-diisopropylethyl am ne
(14.5nL) Exampladded dropwi se. The reaction mxture was then all owed

reacti on iPe AagoBheb AR h ik T BIRIE |

t hen 15 fpyridigdinydjtl-saetidihesulfonaiidd (2x100nL). The conbi ned organic

| ayers were dried (MgSO™4), filtered and evaporated to give the
subtitle compound as a pale yellowoil.iYield: 7g 'H NVR 3 (CDC13)
1.45 (s, 911), 3.62 (s, 311), 6.60-6. Moi—h.l) 7.69-7.74 (m 111),
8.21- 8.24 (m 1H) 20 ii)

4-pyridi nesul fonam de-N-[2-[[ (2, 3-di

i
[
1,
(
(

r ophenyl met hyl ] thi o] -6-[ (1R)

-1- net hyl - 2- (trlphenylnethox@Qeﬂho yl - -pyrlnl [ Am xture of
[ (1, 6-di hydro-1I-nethyl -

1, 1-di et hyl et hyl ester Zﬁyialc acid (t gt fron1step i)
(0.60g), tris(dibenzylidenea etone)dlpalladlu (50 ny),

2-di cycl ohexyl phospbi no-2',4"',6"-tri-isopropyl-1,1'-biphenyl (XPHOS)
(50ny) ,5 CRsa sugpaiimaﬁlzom@e[(e dz%c@yl@ﬁdnﬂ}ammO]-Z-[[(Z 3-difluorophenyl)methyljthio]-

hl -2- 2 3-di f | h | t h t h 6-
E:t ri();)ﬁen X I WP%%’?&% ]lteﬁ’l'é’g]rﬁhﬁﬁ °td¥fe§§¥8ﬂﬁ¥é) éﬁog)(@p

iii), 0. 4@1@? (winrglvaasaaaeed iﬁ%am\wﬁahm@&eaﬂm ORI didpwikeHhd fHRIEY Gre
at 100C, 300W open vessel with cooling for 3h The reaction m xture
was di | utvees skired angniertitemperesareton ¥MigFbeeaion mistee wascoplefl tg 8iCand

evapor at ed Y
L
sol i d. 1¢/i RIOKc @2)1 Zhe chﬁibméﬂ’ﬁfgam@yeisélﬁer{a Maithell vidB 1AD Bed RemB@Bochloric acid
PCT/ GB2005/ 003257 . -65 r O 1.16-1 11), 3.

3 353%% rng;iafx)i wa dsl 5‘ @l}g@@rﬁl af%i exapggated. ZPhe(rggm"[;ue v?lés punged 6y
column chromatography on silica gel using FtOAc/isohexane (1:1) as eluent. The resulting oil
was triturated with DCM to give the title compound as a white solid. Yield: 0.25g
MS: APCI(-ve) 445 [M-H]

15 ' NMR § (CD30D) 1.15 (d, 3H), 2.11 (quintet, 2H), 3.54'(d,-2H), 3.88 (t, 4H), 4.36 (dd,
2H), 5.16 (dt, 1H), 6.12 (s, 1H), 6.93 - 7.12 (m, 2H), 7.22 - 7.31 (m, 1K)

Example 25

N-[2-[[(2,3-difluorophenyl)methyl]thio]-6-{(15)-2-hydroxy-1-methylethoxy]-4-
20 pyrimidinyl]-1-azetidinesulfonamide

~N F



5.47 (m 111), 6.06 (s, 113), 6.47 (d, 1H), 7.04-7.11 (m 211),
7.17-7.34 (in, 1711), 7.67-7.71 (m 1H), 8.54-8.56 (m 1H) 5 Examul e

23 WO 2006/024823 PCT/GB2005/
2-[[6-[(1-azetidinylsul fonyl)am no]-2-[[(2,3-difluorophenyl ﬁetsr‘ii’?i

i 0]-4- pyrimdinyl]oxy]-(2R)-propanoic acid ethyl ester NO H GN/S\N
Nis F The title conpound was prepared according to the procedure
outlined in exanple 1 step (iv) 10 usiggg a m xture of
azet i di ne-1-sul fonam de (prepared according to patent WO 2004/ 011443,

. 61g), t Thastits eoamppynd Henprepwedarepuingap Miedireedympufiiped inmypmple 24 using 2-

?'xﬁhéé)e' (g pesan s henfor P03 A SRR o 4yl oo
g E: I( 3, 2{ ﬁi @Shmmpﬂféﬂwl‘)aﬁ@vwwrmﬁeqimmmﬂstemﬁd (&%g)dkﬂ(&lﬂa)anpﬂb@mm
di oxane {ﬁqgﬁ%d%dgéﬁﬁf‘é@? ?’%ﬁﬂ%ﬁ‘é’h%a@ @ol uﬁ’ﬁc ﬁﬁ%ﬂﬁ &%quﬁﬁg%%lga using
silica @eEtWB@%ﬁ@B@M ¢hel5) gins tieltide ndmpdualdlas werhith olid Waglé:e). [8gas e

HPLC (sy pg(s 925 onary phase and TFA/ acetonitrile as the
nobi | e ph ‘ifb title conpound as a white solid. Yield:

46mg VB m\@&][ﬂ%ﬁ))[w&d, sﬁb W?( lfﬁltémph 615(&221@ 4. oa?etl)m) 14 4%9@& d,
311), 2.14 (quintet eé (1 (m
4. 42 (dd,2Bx 2359,21@(6;24181@) 7 52172%(111.@&[1)7 33r71é3 (m,71f§1 (m 111)
7.31- 7.41 (m 2H), 11.24 (s, 111) 25 WD 2006/ 024823

PCT/ GB2005/ 003257 - 66- Exanpl e 24

N-[ 2- [ 19 2Tz nteimerdsatopion thyis Jorepcnpd fretei rogpaged[as felowa: hydr oxy- | - met hyl et h
oxy]-4- pyrimdinyl]-1-azetidinesulfonamde AOH OOI SINF GVS:N
NS F

i) 2-[[6-chloro-2-[[(2,3-difluoropheny])methyl]thio]-4-pyrimidinyl]oxy]-(2S)-propanocic

acid ethyl ester

The subtitle compound was prepared according to the procedure outlined in example 1 step
15 iii) using 4,6-Dichloro-2-[(2, 3-difluorobenzyl)thio]pyrimidine (product of example 1 step ii)

(0.77g), THR (15mL), 2-hydroxy-(2S)-propanoic acid ethyl ester (0.40mL) and 60% sodiom

hydride (0.14g) to give the subtitle compound as a clear, colourless eil. Yield:1g

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

"H NMR: § (DMSO) 1.13 (t, 3H), 1.51 (d, 3H), 3.99 - 4.17 (m, 2H), 4.37 - 4.50 (m, 2H), 5.28
20 -5.38 (m, 1K), 7.02 (s, 1H), 7.13 - 7.23 (m, 1H), 7.28 - 7.42 (m, 2H)

ii) 2-[[6-[(1-azetidinylsulfonyl)amine]-2-[[(2,3-difluorophenyh)methyl]thio]-4-

pyrimidinylloxy]-(2S)- propanocic acid ethyl ester

The subtitle compound was prepared according to the procedure outlined in example 1 step
25 (iv) using a mixture of azetidine-1-sulfonamide (prepared according to patent WO

2004/011443, 0.13g), tris(dibenzylideneacetone)dipalladium (0) (58mg), 2-

dicyclohexylphosphino-2’,4’,6’-tri-isopropyl-1,1’-biphenyl (XPHOS) (42mg), cesium

carbonate (0.31g), 2-[[6-chloro-2-[[(2,3-diflnorophenyDmethyT] thio]-4-pyrimidinyl]oxy]-

(28)-propanoic acid ethyl ester (product of step i) (0.25g) and dioxane (10mL). Purification
30 was by column chromatography on silica gel using BtOAc/isohexane (3:7) as eluent to give

the subtitle compound as clear, colourless oil. Yield: 0.28g

MS: APCI(+ve) 489 [M+H']



H5 To a suspension of

2-[[6-[(1-azetidinylsul fonyl)am no]-2-[[(2,3-difluorophenyl)nethyl]th
i 0] - 4-pyriwbdbdglhdsexy] - (2R) - propanoi ¢ and ethyl ester, pthR§RisR6HS1
of exanple 23) (0.40g) in THE (10nL) was added 2M | i t hi um
borohydride in THE (0.82nL) dropwi se and the m xture was stirred at
anbi ent tenperature for 20h. The reaction m xture was cooled to 0C
and quenched wi th 1M aqueous hydrochlggic acid. The resulting

m xture was extracted with 10 Et QAc (x2). The conbi ned organic | ayers
were washed with 1M aqueous hydrochloric acid then brine and was
dried ( bl tered and evaporated. The residue was purified by
col um (%aphy on silica gel using EtOAc/isohexane (1:1) as

el uent. 'IZ+E[6F[(a]s-aiahﬂngr}snlﬂ:mylvmnm]-m[[{E,étchﬂimmplm@l]hteﬂwlbhm}tlt he titl e
conmpound as. adinﬁio fi d Yleld 0 25g Ms: APCI (-ve) 445 [MH 15 'H
NVR 6 ( cOSGEpidmylloxy guangide o ‘ntet. 211), 3.54 (d,.2H), 3.88
(t, 411), 4.36 (dd, 5 16 (dt, 111}, 6. 12 (s, 1H, 6. 93 - 7.12
(in, 2H, 7.22 - 7.31 (m 1H) Exanpl e 25

N[ 2-[[ (2, 3-df f 1 uor ophenyl ) met hyl ] t hi @F Bt 1% - 2- hydr oxy- | - met hyl et h
oxy]-4- 20 pyrimdinyl]-1-azetidinesulfonamde LOH O, ,ONF G\s:N
| NS F HI, W 2006/ 024823 PCT/ GB 65257 157 The title
conmpound was prepared accor dpg, o |he rocedure joutlined in exanple
24 using 2- PN
[[6-[(1-azetidi ny|su|fong:j7’n nolN 2- [l[‘l(z Hdi f bhenyl ) met hyl ]t hi o
]-4-pyrimdinyl]oxy]- (2 roparﬁ)lc aci d, et hyl er, (the product
of stepsii) (0.28g), THE (8rr1_) and 2M |ithium bo ohydride in THE

Er onc/ 1 SoRed Rt e B Lo b R RO By 2

sgl i d. i gopanof: ackbehylMBer ARGrodme pf elAﬁlpId\ZSD-I(I%higD\M?netﬁaI(@[BﬁﬂD)aﬂncﬁﬂa
. 3H), 2.23 t et 6 (d,. 2H, 4.0
215 2ebtqies PRy mspeal O TS psniing hicyt o ol i Baealgd by by

111) temperature for 48h. The solvent was evapourated under reduced pressure and the resulting

10 solid was triturated with ether to give the title compound was a white solid. Yield: 88mg
MS: APCI(+ve) 460 [M+H']
"H NMR: § (DMSO) 1.43 (d, 3H), 2.13 (quintet, 2H), 3.91 (t, 4H), 4.45 (dd, 2H), 5.21 (g,
1H), 6.23 (s, 1H), 7.13 - 7.20 (m, 2H), 7.31 - 7.43 (m, 2H), 7.59 (s, 1H), 11.17 (s, 1H)

15 Example 27
2-[[6-[(1-azetidinylsulfonyl)amino]-2-[[(2,3-difluorophenyl)methyl]thio]-4-
pyrimidinylJoxy]-N-methyl-(2R)-prepanamide

H

JSi/J\/L/k/\@

20 To a solution of 2-[[6-chloro-2-[[(2,3-difluorophenyymethyl]thio]-4-pyrimidinylJoxy]-(2K)-
propanoic acid ethyl ester (the product of example 23) (100mg) in ethanol (1.5ml.) was added



10 The internediates for this conpound were prepared as follows: i)
2-[[6-chloro-2-[[(2, 3-di fluorophenyl)nethyl]thio]-4-pyrimdinyl]oxy]-
(2S) - pr opanep esocagi@zet hyl ester The subtitle conmpound WegrTRIBIGR0EHS7
according to the procedure outlined in exanple 1 step 15 iii) using
4,6-Dichloro-2-[(2, 3-difluorobenzyl)thio]pyrimdine (product of
exanple 1 step ii) (0.77g9), THE (15nL), 2-hydroxy-(2S)-propanoic
acid ethyl ester (0.401) and 60% sodi wg® hydride (0. 14g) to give

t he subtltle conmpound as a _clear, colourless oil. Yield: Igt?Ea

APCI ( +ve) SMgosthdammeipgethanql Fyerresuismgisye wasistive in sysealefl tibe af gmpignt

3 1 1) . 30 g@mge ﬁ% fdr th.zi’ﬂe’soﬂreﬁﬂwas eQa&Qatéd L'ﬂldelzfla&ﬂoed 5re%§ne %Qmﬁcémﬁ%va@ By
2 [ [6-[ ( 1reaqreq ]pmmm (ﬁmqmﬁ th@y:tatzor[a{s(@a@ @dfﬂmdmméﬁw a)s lhghﬂpt b
i 0] -4- gpﬁ@ ester The subtitle
conpound %bgé pare ¥acco mxﬂ%t ﬁgﬁggg%g'u#ﬂ%%utllned in exanple
1 step SZHS(APpﬂasﬂﬂgmﬂmmHﬂLwe of azetidine-I|-sul fonam de (prepared

77 o oo R M SERL T B A AR et it 380 392, 443 g

di cycl ohezm')l SRESRIIENN6.23 (' THE 7- 12172 15@R 1BDy1.30L, A4 b, BEDNS.OO0 { XBHGS) 1H),
(42my) , jog arbonate (0.31g)

2-[[6- chI 2, 3-di fl uorophenyl ) et hyl ]t hi o] -4-pyri m di nyl ] oxy] -
(2S) - propanoi c aci d ethyl ester (product of step i) (0.25g) and

di oxane (10nmL). Purification 30 was by col um' chromat ography on

si | i cal@eExamplad8rt OAc/ i sohexane (3:7) as eluent to give the

PCl .(+ve) " 'plﬁlﬁ P:'znr R héiish M '-;Exarrpl e
AP ( sve) P HIRE R R b i IRER Aormih i RmethAtich
26 pyrimidinyljoxy]-(2R)- propanoic acid

2-[[6-[(1-azetidinyl sul fonyl)am no]-2-[[(2, 3-di fl uorophenyl)nethyllth
i ol -4- pyrimdinyl]oxy]-(2R)- propanamée ONH2 NOFNHSONSF 5

e U

To a solution of 2-[[6-chloro-2-[[(2,3-difluorophenyl)methyl]thio]-4-pyrimidinyl]oxy]-(2R)-
15 propanoic acid ethyl ester (the product of example 23) (0.24g) in methanol (1mL) was added

1M agqueous sodium hydroxide (Iml). The resulting mixture was stirred at ambient

temperature for 16h. The reaction mixture was acidified using 2M aqueous HC], then

extracted with BtOAc (32). The combined organics were washed with brine then dried

(MgS0y), filtered and evaporated, The resulting oil was triturated with DCM/iso-hexane to
20 give the title compound was a white solid. Yield: 0.20g

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

'H NMR: § (DMSQ) 1.49 (d, 3H), 2.13 (quintet, 2H), 3.91 (t, 4H), 4.43 (dd, 2H), 5.23 (q.

1H), 6.19 (s, 1H), 7.12 - 7.21 (m, 1H), 7.30 - 7.42 (m, 2H)



To a sol ution of

2-[[6-cbloro-2-[[(2, 3-di fl uorophenyl)nethyl]tbio]-4-pyrimdinyl]oxy]-
(2R) - propangieuepgissh et hyl ester (the product of exanplgc%%mzﬁgg§ﬂg»

i n net hanol (8nlL) amonia gas was bubbl ed through at 0C. The
resulting mxture was stirred in a seal ed tube at anbient

tenperature for 48h. The sol vent was evapourated under reduced
pressure and the resulting 10 solid waggtriturated with ether to give
the title_conpound was a white solid. Yield: 88ny NB APCI(+ve) 460
[MeH ] ' HExgomele 89 (DVBO) 1.43 (d, 3H), 2.13 (quintet, 3.91 (t,

41-1), 4. ﬁg[Z [gg G-(ﬁﬁ&&mpﬁfgy]l)%ﬁ&hyl -6|_{?11§32 ﬁ?ldm%}i)n]l_?_fglyﬁﬁloxy]h.zo (m -

2H), 7.31- 7. Exanpl e 27
2-[[6- [(1Pmmmwlhm8§‘!ﬂltesﬂﬁﬂyamdho] 2-[[ (2, 3-di fl uorophenyl ) et hylJth
i 0] -4- pyrimdinyl]oxy]-Nnethyl-(2R)-propanamde H ON~11 N OF
0%S ON-S\ F N 20 To a solution of
2-[[6-chloro-2-[[ (2, 3-di fl uorophenyl MOH hi o] - 4- pyri m di nyl ] oxy] -
(2R) propanoic acid ethyl ester (thg product of exanple 23) (100ny)
in ethanol (1.5n) was added WD 2008{024823 PCT/ GB2005/ 003257 -69 8M
met hyl ami ne in ethanol The ge l@jtlgg xture wals stirred in a sealed
tube at anbi ent terrperatureé"t)r evapor at ed
under reduced pressure. Pur<Ticmfio y e phase HPLC
(symretry as the stationary phase and TFA/ acei jrile as the nobile
phase) to give the title conpound as a white Se&rd. Yield: 60ng 5 M
APCl (+ve) 474 [MtH'] 1H NWVR 6_(DVsO 1.41 (d, 3H), 2.14 (quintet,
211), 25 5’?h6(téﬂe @mEgpoums! was preparad acpording4g thequocedueputliged i qxgmpleidf usipg 23
(s, 1H), 407 (M
0, 11, e of% {%‘[[éfg gﬂla:)ol’ph@ggleﬂlyﬁthﬂ] d«f{hei?nﬁsu]f&ly%glmnoﬁtl
2-1[6-[( 1p§amﬂmd1]u§d]£(ﬂRT-Pmbl)mqrd)<}thﬂc§tP(,BthSPmdﬁd:tw@ step BRZB I EHRYBREN

1o]-4- pyf IdrEI\Q I].I%UJJJ% ?thc(lnd%) in I@ﬁpﬁ%@&)%ﬂ%umn was by reverse phase HPLC

(symmetry as the stationary phase and TFA/acetonitrile as the mobile phase). The resulting oil

10 was triturated with toluene, DCM, then ether/iso-hexane to give the title compound as a white
solid. Yield: 0.18g
MS: APCI(-ve) 440 [M-H]
IH NMR: § (DMSO) 1.17 (d, 3H), 3.29 (s, 3H), 3.47 - 3.50 (m, 3H), 4.47 (a4, 2H), 5.09 - 5.18
(m, 1H), 5.99 (s, 1H), 7.13 - 7.21 (m, 1H), 7.29 - 7.43 (m, 2H), 11.14 (s, 1H)

15

The intermediate for this compound was prepared as follows:

i) 2-[[2-[[(2,3-diftnoropheny)methyl]thio]-6-[(methylsulfonyDamino]-4-
pyrimidinylloxy]l- (2R)-propaneic acid ethyl ester

20 The subtitle compound was prepared according to the procedure outlined in example 1 step
iv) using a mixture of methanesulfonamide (93mg), tris(dibenzylideneacetone)dipalladium. (0)
(71 mg), 2-dicyclohexylphosphino-2’,4’,6’-tri-isopropyl-1,1’-biphenyl (XPHOS) (52mg),
cesium carbonate (0.38g), 2-[[6-chlore-2-[[(2,3-diflucrophenylymethyl]thio]-4-
pyrimidinylJoxy]-(2R)-propanoic acid ethyl ester (the product of Example 23 step i) (0.30g)

25 and dioxane (10mL). Purification was by column chromatography on silica using
BtOAc/isohexane (1:1) as eluent to give the subtitle compound as an oil. Yield: 0.28g



OCOH O NOM"OS\ N- HF To a solution of
2-[[6-chloro-2-[[(2, 3-difluorophenyl)nethyl]thio]-4-pyrimd
nyl ] oxy] - ( 2R 200824820panoi ¢ acid ethyl ester (the produettaB2eseise
23) (0.249) in nmethanol (1nmL) was added 1M aqueous sodi um hydroxi de
(I'mL). The resulting mxture was stirred at anbient tenperature for
16h The reaction m xture was acidified using 2M aqueous HC , then
extracted with Et OAc (x2). The conbi nedtor gani cs were washed with
bri ne then dr ),.filtered and evaporated. The resulting oil
was trltﬁ@éésgﬁ é?% hexaneto 20 give the title conpound was
a white solid. Yield: 0.20g Ms: APCI(-ve) 459 [MH 'H NWR 6 (DWVSO
1.49 (d, 3H), 2. 13 (qui ntet, 21-1), 3.91 (t, 4H), 4.43 (dd, 2H), 5.23
(g, 114)Ex 2Us, 712-721(m1H) 7.30 - 7.42 (m 2H WO
2006/ 02484, L
| uor opheny T?[% IT@? %ﬁ Q%?Q%?ﬁeﬂ%ﬂtﬂm% %ﬁ?lg?y& - rre&% gﬁ%ﬁ%@%ﬁxﬁ] 4
pyrim ﬁnmﬂmMﬂhnbmumhﬂhaﬁmﬂ'@nqﬂld@% NF SANNLS | FO5 The
title conpound was prepared according to_the procedure outlined in
exanple 24 using a m xture of
2-[[2-[[(2, 3-difluorophenyl)nethyl]thi
pyri m di nyl ] oxy] - (2R) - propanoi ¢ aci d
step i) (0.28g), THE (8nlL) and 2M i
Purification was by reverse phas symetryFas the stationary
phase and TFA/ acetonitrile_ as ;‘gfg i | glphase). The resulting oil
N N N S

o J "
The title compound was prepared according to the procedure outlined in example 24 using a
mixture of 2-[[2-[[(2,3-difluorophenyl)methyl]thio]-6-[(4-morpholinylsulfonyl)amino]-4-
pyrimidinylJoxy]-(2R)-propanoic acid ethyl ester, (the product of step i) (0.34g), THF (8mL)
10 and 2M lithium borohydride in THF (1mlL). Purification was by reverse phase HPLC

(symmetry as the stationary phase and ammonium acetate/acetonitrile as the mobile phase) to

t hyl sul f onyl ) am no] - 4-
hyl ester, (the product of
um bonhydrl de in THE (1.3nl).

give the title compound as a white solid. Yield: 0.25g

MS: APCI(-ve) 475 [M-H]

'H NMR: § (DMSO) 1.16 (d, 3H), 3.11 (s, 4H), 3.42 - 3.53 (m, 2H), 3.59 (t, 4H), 4.43 (dd,
15 2H), 4.84 (t, 1H), 5.10 (q, 1H), 5.98 (s, 1H), 7.12 - 7.19 (m, 1H), 7.29 - 7.37 (m, 1H), 7.39 -

7.45 (m, 1H)

The intermediate for this compound was prepared as follows:

20 1) 2-[[2-[[(2,3-difluoropheny)methyljthio}-6-[(4-morpholinylsulionyl)amine]-4-
pyrimidinylJoxy]-(2R)-propanoic acid ethyl ester
The subtitle compound was prepared according to the procedure outlined in example 1 step
iv) using a mixture of 4-morpholinesulfonamide (prepared according to patent WO
2004/011443, 0.19g), tris(dibenzylideneacetone)dipalladium (0) (71 mg), 2-

25 dicyclohexylphosphino-2°,4°,6’-tri-isopropyl-1,1’-biphenyl (XPHOS) (52mg), cesium
carbonate (0.38g), 2-[[6-chloro-2-[[(2,3-diftuorophenylymethyl]thio]-4-pyrimidinyljoxy]-



10 was triturated with toluene, DCM then ether/iso-hexane to give
the title conpound as a white solid. Yield: 0.18g MsS: APCl (-ve) 440
[MH 'H NMRO 286020880 1.17 (d, 3H), 3.29 (s, 3H), 3.47pc1/B26d5088257
3H), 4.47 (dd, 2H), 5.09 - 5.18 (in, 1H), 5.99 (s, 111), 7.13 - 7.21
(m 1H), 7.29 - 7.43 (m 2H), 11.14 (s, 1H) 15 The internediate for
this conmpound was prepared as follows: i)

2-[[2-[[(2, 3-di fl uorophenyl ) met hyl ] t hi 2= 6-[ (et hyl sul f onyl ) ami no] - 4-

Compound. (PSR 8 %s@aii?a”‘) ep@%m@?é%te@aéééteabt?pgﬂéoenﬁﬁﬁé%%%pl ¢

1 step iMpmiy. MRFRatBnshal ﬁ@mﬂa gtPIP EtOAc/isohexane
tris(di beneﬁl I deneacet one) di paI | adi um ( m%))

2-di cycl of ﬁgﬁrsﬂze subtitlgeangpoung @qu;byueld %g‘ bi phenyl

( XPHOS) ( +ponat e (0. 389g),

2-[[ 6- ) i 18 C?? %grophenyl)net hyl ]t bi o] - 4-

pyrim d¥ nyl ] oxy] - (2R) propan0| c acid ethyl ester (the product of
Exanpl e 2]§ k) (0.30g) 25 and dioxane (I Q). Purification was
by colu ography on silica using EtOAc/isohexane (1:1) as
el uent twgnq&zpﬂﬂﬁmphéﬂy&)mhﬂﬂhhﬂ-63[$116)F2-hydrok§-ehﬂethﬁleﬂﬁgyw
2006/ 024823, ﬂS 005/ 3257 -7~ MS:. APCl (+ve)448 [ M+H ] Exanpl e
30 pyrimidiny. -pyrro esu]fonamlde

N-[2-[[(2,3-difluorophenyl)nethyl]thio]-6-[(1R)-2-hydroxy-I-nmethyleth

oxy]-4- 5 pyrimdinyl]- 4-norpholinesul f?onarr@ggl OH ONN~NF r

NHS ONIS\ F Qi The title conpound red according to the

procedure outlined in exanple 24 usind a m xture of

2-[[2-[[(2, 3-di fluorophenyl ) et hyl ]t k], 6-[ (4- phol i nyl sul f onyl ) am
cid eth ester, (the

i no] -4- pyrimdinyl]oxy]- (2R)O.pr Qpafoi c
product of step i) (0.349) borohydrlde

(8
in THE (1nl). Purlflcatu@\s bWHrevéJrse Phasé

10 The title compound was prepared according to the procedure outlined in example 24 using a
mixture of 2-[[2-[[(2,3-difluorophenyl)methyl]thio]-6-[(1-pyrrolidinylsulfonyl)amino]-4-
pyrimidinylJoxy]-(2R)-propanoic acid ethyl ester, (the product of step i) (0.38g), THE (8mL)
and 2M lithium borohydride in THF (1.3mL). Purification was by reverse phase HPLC
(symmetry as the stationary phase and TFA/acetonitrile as the mobile phase). The resulting oil

15 was titurated with methanol, toluene, DCM, then ether/iso-hexane to give the title compound
as a white solid. Yield: 0.15g
MS: APCI(-ve) 459 IM-H]

'H NMR: § (DMSO) 1.16 (d, 3H), 1.75 - 1.82 (m, 4H), 3.27 - 3.38 (m, 4H), 3.44 - 3.51 (m,
2H), 4.45 (dd, 2H), 5.10 - 5,18 (m, 1H), 5.97 (s, 1H), 7.13 - 7.20 (m, 1H), 7.29 - 7.42 (m, 2H),

20 10.91 (s, 1H)

The intermediate for this compound was prepared as follows:

i) 2-[[2-[[(2,3-difluorophenyl)methyl]thio]-6-[(1-pyrrolidinylsulfonyl)amino]-4-
25 pyrimidinylloxy]-(2R)-propanoic acid ethyl ester



(symretry as the stationary phase and ammoni um acet ate/ acetonitrile
as the nobile phase) to give the title conmpound as a white solid.
Yield: 0.2590bosno?e8d (-ve) 475 [MH iHNWR 5 (DVSO 1p&®/dedensddsi
3.11 (s, 411), 3.42 - 3.53 (m 2H), 3.59 (t, 4H), 4.43 (dd, 15 211),
4.84 (t, 111), 5.10 (g, 111), 5.98 (s, 1H), 7.12 - 7.19 (m 111),
7.29 - 7.37 (in, 1H), 7.39 - 7.45 (m 1H) The internediate for this
conpound was prepared as follows: 20 1)73-

2-[ 2-  3-difl henyl ) net hyl ] t bj.o] - 6-[ ( 4- hol i nyl sul f onyl
o] 4 e WG FERIRA o8 TS RS M eapre ks A Faelit P
conpound waGsiRy SRRER FACRHiBRehBohAEdO (RGAUY Rk tdBaledtwexanpl e

1 step iv) usi n(g%na m xt ure of 4-norpholinesul fonam de (prepared

accor di ng2@0¢/NadEh0.10e), tinidhemylideagacepnadippliadium (0) (71 mg), 2-
A D . . _
i cyol ohel EEARRAEhART) @ fat AL ) Lighby TP HOSE Some) it

(52n) , 5 cesshanate (838w AditecleroIBIf§2,3-diffuorophenylymethyl]thio]-4-pyrimidinyl]oxy]-
2-[[ 6-chl -2-1](. = A, f enyil LQ)l - 4- Lyn.dinyl ] oxy]
VO 006/ GORSPPFRIFesla i) B3RS B TRt 3o 3nt BHOL g s
este ][ (th@ OMdlmﬁ’bicﬁtﬁoﬂliﬁwﬁyl cﬁhﬁs& cHrexpatd %aﬁl&o&%ica@ﬂﬂuﬂ}gmm@b@iﬂa) :
Purificatj,on y colu r.omat ogr Q I.lica gel using

Et OAc/ i soJHéQé‘\Fling‘smftf? §)Veé€;n %ﬁgﬂgﬁ?owgﬁ?%%@ﬂ%tq‘%ge conpound as an
oi | . Yielws: Ar8AGv&EI75ANGIEtve) 519 [MrH 5 Exanple 31

N-[2-[£ 2, 3-di fl uorophenyl ) met hyl ]t hi o] - 6-[ (1R) - 2- hydr oxy-1 - et hyl et h
oxy]-4*VYpyiimdinyl]-1-pyrrolidinesulfonamide /OH NF ON' ON N5-S
F H10 T likkg conpound was prepared according to the procedure

outlined |l e 24 using a
N-[2-[[(2,3-difluorophenyl)methyl]thio]-6-[ (1R)-2-hydroxy-1-methylethoxy]-4-

pyrimidinyl]-cyclopropanesulfonamide

A OH

~. 7
\/ S\fﬁ] N';I\S/\©/F

15 The title compound was prepared according to the procedure outlined in example 24 using 2-

{

[[6-[(cyclopropylsulfony)amino]-2-[[(2,3-difluorophenyDmethyl]thio]-4-pyrimidinyljoxy]-

(2R)-propanoic acid ethyl ester, (the product of step 1) (0.30g), THF (8mL,) and 2M lithium

borohydride in THF (2mL). Purification was by reverse phase HPLC (symmetry as the

stationary phase and TFA /acetonitrile as the mobile phase). The resulting oil was triturated
20 with methanol, toluene, DCM, then ether/iso-hexane to give the title compound as a white

solid. Yield: 0.20g

MS: APCI(-ve) 430 [M-H]

'H NMR: § (DMSO) 1.00 - 1.10 (m, 4H), 1.17 (d, 3H), 2.93 - 3.04 (m, 1H), 3.47 - 3.50 (i,

2H), 4.47 (s, 2H), 5.08 - 5.20 (m, 1H), 6.06 (s, 1H), 7.11 - 7.21 (m, 1H), 7.28 - 7.45 (m, 2H),
25 11.10 (s, 1H)



rri xture of
2-[[2-[[(2,3-difluorophenyl)nmethyl]thio]-6-[(l-pynolidinylsulfonyl)am
i noj - 4- pyrwahebspydskPXxY] - (2R) - propanoi ¢ aci d et hyl est eperfddifys/noszs?
product of step i) (0.38g), THE (8nmL) and 2MIithi um borohydride in
THE (1.3nlL). Purification was by reverse phase HPLC (symmetry as the
stationary phase and TFA/ acetonitrile as the nobile phase). The
resulting oil 15 was titurated with nefiganol, toluene, DCM then
et her/iso- hexane to ?I ve the title conpound as a white solid. Yield:
0. 15¢g Melheperpediaty forshis pamppundiwasprrpasd epffoys:1. 16 (d, 311), 1.75 -
1.82 (m 411), 3.27 - 3.38 (m 411), 3.44 - 3.51 (in, 2H), 4.45 (dd,
2H), 5.10 - 5.18 (in, 111), 5.97 (s, 1H), 7.13 - 7.20 (m 1H, 7.29 -
7.42 (m RBH{[6-[(ReldBropfisilfonyDhiniid]e2- [ (% difiediephenflimethil]thiejetrpound

d
\éva[s[Fz)rFF?MX‘@&?E@r@%’?%‘l‘%‘i‘?ﬁ%’%ﬁ“% [(1-pyrrolidinylsul fonyl)a

m noj - 45 P qptifledodipoyhd ey brepa) a@oathaoitioe Iacwdmetdmwneési eamplB 1, step
2006/ 024823 PCT/ GB2005/,003257 -7 The Sifp.{“ tle cog{%gun swgr epar ed
accor di ngVl BSRgRIGHHE OF GYECORIAPTE idg (prepared apcording f0 PRteRt WY ng o

m xture Oioo%ragyz’rzpbud Eﬁﬁa@ﬂ@lﬂéﬁ@acéﬂéh@@ laﬁqgr(vh y,20 patent WO
2004/ 011443, O. r| ) benzyl i deneacet one) di | adi um (0) (71

ng), 2- d@lexﬁéqt@ﬁﬂn SRS PHARS’ -@l-wqprowldtlmblnh@@g%r( DSZL (Smog); Gepapy |

XPHOS u y -
(2 [[6- zzhl( orﬂg%te (??gé) QE fta%l??;ﬁény rret Eﬂ Dlﬁmn 1-]t411]10]y4r1|)yr1i‘1m(]jlldrr?§/ﬂ|](]”g>]<y]
(2R) - pi® p@ﬁbrpmpamld acid byl ester dthe (ptdtﬂgctmf Edmple 85 ser AripI30g @ dsiiangng )

0. 30
Lo oo o A8k, iR Epsidn vk oot GG AR Hea 601 I BIOAc/sherane

to give t@ﬂ)&ubhbﬁtlt@gﬁemmmdﬂ@@mmdhsan\ﬁ:lelehld @.8gg MS: APCl (+ve)

éliZ[Sz[[MfLFzTL@ éﬁ&%&%ﬁ#@ﬁiﬁﬁﬁﬂ hyl ]t hi o] - 6-[ (1R) - 2 hydroxy | - met hyl et hox

yl-4- pyrimdinyl]-cydopropanesul fonam de 0, ~/

15 Exawmple 33
N-[2-[[(2,3-diftuorophenyl)methyllthio]-6-[(1R)-2-hydroxy-1-methylethoxy]-4-
pyrimidinyl]-1-methyl-1H-imidazole-4-sulfonamide

o ﬁ &

The title compound was prepared according to the procedure outlined in example 24 using 2-
20 [[2-[[(2,3-difluorophenylymethyl]thio]-6-[[(1-methyl-1 H-imidazol-4-ylsulfonyl]amino]-4-
pyrimidinyI]oxy]-(2R)-propanoic acid ethyl ester (the product of step i) (0.28g), THF (8mL)
and 2M lithium borohydride in THF (0.81mL). Purification was by reverse phase HPLC
(symmetry as the stationary phase and TFA/acetonitrile as the mobile phase). The resulting oil

was triturated with toluene, methanol, then ether/iso-hexane to give the title compound as a
25 white solid. Yield: 0.12g
MS: APCI(-ve) 470 [M-H]



F O\ JOSA\NN'S\ F H/ 15 The title conpound was prepared
according to the procedure outlined in exanple 24 using 2-

[[6-[ (cycl apoamglzsts onyl ) am no] - 2-[[ (2, 3-di f| uor opheny b iRigaNshias0]
-4-pyrimdinyl]oxy]- (2R)-propanoic acid ethyl ester, (the product of
step i) (0.30g), THE (8mL) and 2M Iithium borohydride in TRIP (2m).
Purification was by reverse phase HPLC (symetry as the stationary
phase and TFA /acetonitrile as the nobifge phase). The resulting oi
was trityrated 20 with nmet hanol , tol uene th ther/iso- ane
o gl ve. {HANMR: PADMSRIoUHHOnah 3 6 e aHs 3187 g5, 3Dl 3 (cpiBog 0le3 14
APCI (- ve)if3 THINVRY BY50)7 17, 19 Oh- @3, d11.55
311), 2. 91:?651 &%?g%ﬂ({)n’q%lll) ,9@?’27 L 37. S%Q%)ﬁ’,ﬁnégg?,@’}lﬁ%ﬂ? 0(lls(, 2}?1),
5.08 - 5.(0%®Win, 1H), 6.06 (s, 111), 7.11 - 7.21 (m 111), 7.28 -
7.45 (in, 211), 25 11.10(s, 111) WD 2006/ 024823 PCT/ GB2005/ 003257
-74 The internediate for this conpound was prepared as follows: i)

2- [ [ 6- [X cBielingprmgidts for tlos ydnnzonnd ejas Brepfred agfollvior ophenyl ) net hyl ] t hi 0]
-4- pyrimdinyl]oxy]-(2R)-propanoi c add ethyl ester 5 The subtitle
conpound was prepared according to the procedure outlined in exanple
1, step i) FY[2F{2Bdllubtoghendméthgl] ticies-[kmetiyl-i EFiaiiael-gpr epar ed
according_to patent, WO 2003/.099274, 0.14q9), . .

tris(di b@#nylfwé}aeae&%nmtaarﬂ%ﬂﬁwﬁfmwﬁw ethyl ester

di cycl oheppl pHGHRIMPdRs P was ]ﬁr'epar&i adcbidingS ReqRYdedurd obtlinedintx@iyple 1, step
(XPHOS) (52ng), cesium car onat§.§g?%§g), i

2- [ [ 6- thitexwsing 4 fixpurs of i patisi-d Fhiay pRopemide (Q-228y r i ni diyl ] oxy]

(0. S00) SHERARL fafcbly Slcbiba GRS (o) [/iGabl SRSHoR myshaG 20 8160 1)
chr omat ogsappdpyl-dri’ dighenyl (FEHOS3 (ﬂgnﬁlc_@imC_@diﬁé?(faﬂb%w,]_?,-ﬂ[-ﬁ-chbr@&ﬁgﬁ,ﬁ-
L a0 e S By Re QHRRA IRy by 2 Sedendic 108 ot oA e B

of Bxample 23 step i) (0.30g) and dioxane (10mL). Purification was by colunmn

15 chromatography on silica gel using EtOAc/isohexane (1:1) as eluent to give the subtitle
compound as an oil. Yield: 0.28¢
MS: APCI(+ve) 514 [M+H']

Example 34
20 N-[2-[[(2,3-difluorophenylymethyl]thio}-6-[(15)-2-ethoxy-1-(hydroxymethyl)ethoxy]-4-
pyrimidinyl]-1-azetidinesulfonamide

O\/

"\

)
To a solution of N-[2-[[(2,3-difluorophenyl)methyl]thio]-6-{(1R)-2-{[(1,1-
dimethylethyDdimethylsilyl]oxy]-1-(ethoxymethyl)ethoxy]-4-pyrimidinyI]- 1-

25 azetidinesulfonamide, (product from step v) (0.79g) in THF (10mL) was added a 1M solution
of tetrabutylammoniumfluoride in THF (2.4mL) with stirring, at ambient temperature, for

A _OH
SN F
o
sl Z F



N-[2-[[(2,3-difluorophenyl)nmethyl]thio]-6-[(1R)-2-hydroxy-I-nmethyleth
oxy]-4- pyrimdinyl]-1-methyl-IHimdazol e-4-sulfonamde ,/OH N ON
%0 - N-S\ H ~Bohkooshhsbbe title conmpound was prepared accor gicigshsiofRsy
procedure outlined in exanple 24 using 2- 20

[[2-[[(2, 3-di fl uorophenyl)nethyl]thio]-6-[[(1-methyl-iHimdazol-4-yl
)sul fonyl ] am no] -4- pyrimdinyl]oxy]-(2R)-propanoic acid ethyl ester
(the product of step i) (0.28g), THE (8gL) and 2MIlithium
borohydride in THE (0.8l nL). Purification was by reverse phase HPLC.
(symet r y72s Tageeaction migiye yapaitwed witk @ And extragied vith Bt Og¢ (K e Thaoppiuic
phase). T{ge. i ' oy ]

e e her A e e 20 RO e

sol i d. Yissdtingoil wgs ngifiedrigreveyse)p @8 the@utigegy phase and

haseGHFING
567 (o B Aabios Ao foodEonate phfidraten il BonPlp B yec'ss peoilo File
7.19 (i, tolde the' ti0F compovdd af A whit@ blid. YieBD 028g 1H), 8.01 (s, 1H),

flél IEBgWS( }E&’Cf’(-x%giﬁwdl ate for this conmpound was prepared as

;1120 L1 RMR.TD @) e0s ) ey, bMkgvel, 28, (4361 3023 (ot 3,5 st b 41,
Yotor Tnodal B b A o hRl BRsEhs cdifike HRBIA G B s M rm D,
outlined 780 exaRphe1t), 78408045, M), 1?%”@?915{))”1' xture of

1- et hyl - 1H-i m dazol e- 4- sul f onam de
tri s(dit®enzyl i deneacet one) di pal | adi um (0) (71 ng),

2-di cycl YlepRas bl Rewé: ; el s -:.. 1, 1' -Dbi phenyl
( XPHOS) (E%rrgﬁ*, ce@?b’%%gé%‘? %Oéﬁ’é’t“'égwfef%a?&%?%"?hl oro-2-[[(2, 3-
di f 1 uor ophenyl ) net hyl ] t hi o] - 4- pyri m di nyl ] oxy] - (2R) - pr opanoi ¢ aci d
et hyl ester [t roduc N 0l £3:.S 1) (0.30g) and di oxane
(1on). Fﬁﬁé)f?gﬁ%gm@yg?’%gﬁﬁ l%sggwﬁ%@ﬁ?ography on silica gel
usi ng Et Chs 4 sslafaxefpe2-0inethylds 3-didxelahe-dansghane] (1152),9t Binethydfomylamide
15 (30mL), 60% sodium hydride (0.50g) was added portion-wise at 0°C then warmed to ambient

temperature. Iodoethane (3.5ml) was added to the mixture at 0°C then stirred for 16h at room

temperature. The reaction mixture was filtered then the filtrate was diluted with H,O and

extracted with BtOAc. The organic layer was washed with HyO (x2) then brine and dried

(MgSOy), filtered and evaporated. Purification was by column chromatography on silica gel
20 wusing EtOAc/Bt,O (1:1) as eluent to give the subtitle compound as clear, colourless oil. Yield:

1g _

'H NMR: 5 (DMSO) 1.10 (t, 3H), 1.27 (s, 3H), 1.32 (s, 3H), 3.32 - 3.50 (m, 4H), 3.54 - 3.62

(m, 1H), 3.93 - 4.01 (m, 1H), 4.11 - 4.20 (m, 1H)

25 ii) (25)-3-ethoxy-1,2-propanediol
A solution of (4R)- 4-(ethoxymethyl)-2,2-dimethyl-1,3-dioxolane (product from step i) (1g) in
80% glacial acetic acid (30mL;) was stirred at ambient temnperature for 48h. The solvent was
evaporated, azeotroped with methanol, ethanol and toluene then redissolved in DCM, dried
(MgSOy), filtered and evaporated to give the subtitle compound as a yellow oil. Yield: 0.55g.
30 'H NMR; § (DMSO) 1.10 (t, 3H), 3.22 - 3.44 (m, 6H), 3.54 (quintet, 1H), 4.45 (t, 1H), 4.58

(d, 1H)



conpound as an oil. Yield: 0.28g Ms: APCl (+ve) 514 [ MH*] Exanple 34

20

N-[2-[[ (2, 3vdiédsupmsgphenyl ) met hyl ]t hi o] -6-[(1S)-2-et hoxychg(dam,rgmwre
t hyl ) et hoxy] -4- pyrimdinyl]-1-azetidi nesul fonam de ~,, CH o
NHS | F To a sol ut.ion

)
I
of N-[2-[[(2, 3-di fluorophenyl)nethyl]thio]-6-[(1R)-2-[[(1,1-
met hyl et hyl ) di met hyl si |yl ] oxy] - 1- (etl’vqurret hyl ) et hoxy] - 4- pyri m di ny

I1- 1 25 azetldlnesulfon t fr step v) (0.799g) in THE

(1 ot el Gt b T S Rcti sy oA b DeRaael e [ n 111 F -
(2. 4ni) -3k I(@dod HEAI30mL
ber 0oL} BT 698 S HIBR 19 ropERST Blotid frondirol ) (0R) MAAMIs0ur)

and ext r awaeadided ten- @!1711@11@('1%29@1 qiderider(B&Re)e tricthlaming s43meldtpad 4wi t h H20

o o PSR M e iyt O

phase ap dteniﬁl%ﬁa@ &idmirﬂeﬂ ifbrel msmeheaamh imbeugehlilne) wittel,Q aid exateted with h
DCM fol |l o

et her/ i, so- hexan ve the ti tI canmpound
ot 6 sot BSAG e ket sy Wk et pie StV engriec. Ty RO 4 DR

1.06 (t, %matggrlt%‘h &i‘éﬂ&zﬁée& ughf BtCAcohexane48:8) B8 elddnt o givse B4 subtle59
(m 413), 3.91 H? 46 (dd, 211), 4.88 (t, 1H), 5.25 (quintet,
1H), 6. 1200(@011&%18&11701& 1¢1d70§%(| n, 111), 7.30 - 7.38 (m 1H), 7.40

- 745 (mg fie. sibitsof o W%ﬁ@ 9! 1R 8281 8165, FHS; AR NG

wer e prepar
4 (et hd)Qymet hyI) 2, 2- d| rret hyl -1, 3- di oxol ane To a sol ution of

2-di math -4 | B thyl fonyl am de
15 (30rrL)1 °§8&d¢@$¥yae'ﬁﬁé’h?@*'§ﬁ%ﬂgﬁ°ﬁ%ﬂéj %5& Aonvi s at 0C
t hen war nﬂdhylahbl)ﬁﬁﬂﬂlﬁ@hxy}ﬂ(ﬁhuﬁmﬁ@}eﬂrn&zﬂ ﬁyﬁnﬁxjmwas added to
the m xtu at .QC then stirred for 16h at room rature,
reaction ﬁ?ﬁ%“&?? © GRTEPAUTE (&P Bﬁfpgﬁgﬁc‘?ﬁéngfa}iol er%tf"ée% e AP ttl]eh1 it7le)
and iv) using 4,6-Dichloro-2-[(2, 3-difluorobenzyl)thio]pyrimidine (product of example 1 step i) _
15 (0.43g), (2R)-1-[[(1,1-dimethylethy])dimethylsilyl]oxy]-3-ethoxy-2-propanol (product of step
iii) (0.47g), THE (20mL) and 60% sodium hydride (67mg), to give the subtitle compound as a

colourless oil. Yield: 0.7g

MS: APCI(+ve) 505/507 [M+H']

'H NMR: § (DMSO) 0.03 (s, 6H), 0.80 (s, 9H), 1.09 (t, 3H), 3.39 - 3.50 (m, 2H), 3.60 (4, 2H),
20 3.75 - 3.81 (m, 2H), 4.49 (s, 2H), 5.35 - 5.44 (m, 1H), 6.90 (s, 1H), 7.14 - 7.23 (m, 1H), 7.32 -

7.43 (m, 2H)

v) N-[2-[[(2,3-difluorophenyl)methyl]thio]-6-[(1R)-2-][(1,1-
dimethylethyl)dimethylsilylloxyl-1-(ethoxymethylethoxy]-4-pyrimidiny]]-1-

25 azetidinesulfonamide
The subtitle compound was prepared according to the procedure outlined in example 1 step
(iv) using a mixture of azetidine-1-sulfonamide (prepared according to patent WO
2004/011443, 0.29g), tris(dibenzylideneacetone)dipalladium (0) (0.13g), 2-
dicyclohexylphosphino-2’,4°,6’-tri-isopropyl-1,1’-biphenyl (XPHOS) (93mg), cesium

30 carbonate (0.68g), 4-chloro-2-[[(2,3-difluorophenyl)ymethyl]thio]-6-[(1R)-2-{[(L,1-
dimethylethyl)dimethylsilyljoxy]-1-(ethoxymethyDethoxy]-pyrimidne (the product of step
iv) (0.70g) and dioxane (15mL). Purification was by column chromatography on silica gel



extracted with Et OAc. The organic | ayer was washed with H20 (x2) then
brine and dried (MySO4), filtered and evaporated. Purification was
by col um cphesmjee@baphy on silica gel 20 using Et OACBt 3@rfckzdosnfes7
eluent to give the subtitle conpound as clear, colourless oll. Q/ F d:
1g 1H NVR S (DMSO 1.10 (t, 311), 1.27 (s, 3H), 1.32 (s, 3H), 3.32 -
3.50 (m 411), 3.54 - 3.62 (m 1H), 3.93 - 4.01 (m 1H), 4.11- 4.20
(m 1H) 25 ii) (2S)-3-ethoxy-1,2-propapgdi ol A solution of (4R)-

4- (ethoxyneth Cg;fng 2-di met hyl - 1, 3-di oxol ane é}groduct fromstep i)
(1g) in /igphezane B) o) 30 gsalyen tagise wleé@mmmd%ﬁ@mw solid.

t enper at ug, (L 86. The sol vent was evaporated, azeotroped with
met hanol , ethanolf and tol uene then redissolved in DCM dri ed

(MS™M) , MiS: ﬂé’@(d—va)ﬁ%e[m&ﬁﬂat ed to give the subtitle conpound as a

b g i o Rl Tl o

2006/ 02.818235P b/ D200 /- 8O3 by 2H), BRA -3, 94 (m, 4H), 3.99 - 4.07 (m, 2H), 4.49 (s, 2H),

ol 3&#%%&?%%@@ 18- T, B b s el g BB T T

(0.50g) in DCM (30nL) was added tert-butyldinmethylsilyl chloride
(0.88g), triethylamne (0.43nlL) and 4- (dinethylam no)pyridine (31ng)
at 0C. ThEzamsplei3Son was then warned to anbient 5 terrperature and
stirred fQr H}W{ racted
with Et [2]@?3 %@gﬁ@%a&lﬁgﬁ%yﬁﬁi r'lne and evap%r at ed.
Puri fi ¢@tsudfenweddery col umm chromat ogr aphy on silica gel using

Et OAc/ i sohexane (2:8) as eluent to give_ the subtitle conpound as an
oil. Yield: 0.69g rH NVR S (DVSO 0.0{(3, 6H), 0.90 (s, 9H), 1.14
(t, 3H, 3.28 - 3.65 (m 7H), 4.70 (d, 1H 10 iv)

4-chloro-2-[[ (2, 3-difluorophe Nhiol 6-[{1R)-2-[[(1,1-

di mret hyl et hyl )di methy]silyllo yA, |et g yrret hyI )et hoxyl - pyri m di ne

The subtitle conpound was ﬁ Focedur e
outlined in exanple 1 ste 4, 6-D cbI -1 (2,
3-di fl uorobenzyl )t hi o] pyri d|ne product of ex 1 step ii) 15

0. 439),
g gf?)d%i{ [ {gge @tgeg%%w& ShiWed SARLBMY th¥hd (¥ karS 0B i AaRbRABRD iv).
A mixture of azetidine-1-sulfonamide (prepared according to patent WO 2004/011443, 0.15
g), tris(dibenzylideneacetone)dipalladiuvm (0) (44mg), 2-dicyclohexylpbosphino-2’4’6’-tri-
15 iso-propyl-1,1"biphenyl (44mg), cesium carbonate (0.36g) and 4-chloro-2-[[(2,3-
difluorophenyl)methyl]thio]-6-methoxypyrimidine (the product of step i) (0.23g) in dioxane
(7.2mL). Acetic acid (0.67mL) was added and the reaction mixture was extracted with
EtOAc (x3). The combined organic layers were washed with HyO, dried (MgSOy), filtered
and the solvent evaporated under reduced pressure. The residue was purified by flash column
20 chromatography on silica gel nsing EtOAc/isohexane (3:7) as eluent. The resulting solid was
further purified by trituration with iso-hexane and dried under high vacuum at 40°C to give
the title compound as a pale yellow solid. Yield: 0.29 g,
MS: APCI(+ve) 403 [M+H]
'H NMR: § (DMSO) 2.12 (m, 2H), 3.9 (m, 7H), 4.49 (s, 2H), 6.15 (s, 1H), 7.16 (m, 1H), 7.39
25 (m, 2H), 11.12 (s, 1H).

The intermediate for this compound was prepated as follows:



iii) (0.47g9), THE (20m) and 60% sodi um hydride (67ng), to give the
subtitle conpound as a colourless oil. Yield: 0.7g MS: APCl (+ve)

505/ 507 ' . S (DVBO) 0.03 (s, 6H), 0.80 (s, ,
3H) 3.3%%#%@%%%{),(3. 60)(d, 2H§S 50 5. 75 g.ssl%ﬁ%%ﬁ"f@?”g%

4.49 (s, 21-1), 5.35 - 5.44 (m 1H), 6.90 (s, 1H), 7.14 - 7.23 (m
111), 7.32 - 7.43 (m 2H) v)
N-[2-[[(2,3-difluorophenyl)methyllthiolmgb-[(1R)-2-[[(I,

di met hyl et hyl ) di et hyl si | yl | oxy] - 1- (et hoxymnet hyl ) et hoxy] 4 pyri m di ny
|1-1- 25 azetidi nesul fonam de The subtitle conpound was prepared

i . :
vt e b Schital SELS Ui O et R el hiuidthe) 1S 19\ 0
2004/ 0114ma stir@Bglytionrof 86D ivhlory 2 @shdiffoabberey ihjdbyraaii inmn(the pro@lct of

(1;?’(%?405)2'( ' ?hggf’@r@@oﬁ@' no- tﬁg@i(dt%nlét Il adée%pﬁro%é’odmmﬁydr% REgEy'

4- chl or §- Batdtwies Gred By oxmb@ﬁyh Do ythds tstired fo 5h,(H5R) added hfdlind solvents

di et hyl et hyl ) dj et hyl si I oxy -1-(et hoxynet hyl hoxy pyrim di ne
(the pr odﬁ?:‘%/’ aﬁE 875&13%7 ueaW?a egirasked %?& Pr$ washed Fith

was by cop IQEB’ % By &%t&%hd\‘@d%@ 0282 he resid
PCT/ GBZOOS% 0032 5% ZR0pRA g Et ](;)Ac/a?soﬁexanee .&%70 30 as el uent.

to give t%@ﬂ%@%@%@m@m@h&m@@@%@ﬁt@g wnh &ttia {isehexpne (GE95) to give

APCl (+ve s, 6 0.84 (s, 91-1

1. 04(- )‘ng'?’&ﬂgﬁ}’ “‘?%ﬁmg %@ Qeldg? gg 53 H) - 3.59((m 2H)?

3. 72 - 13.M3: ARCIZW), 3(3/X6 [M+3[]94 (|n 4H) 3.99 - 4 07 (in, 2H), 4.49
(s, 2H, 5.34 (s, 1H, 6.14 (s, 1H, 7.10 - 7.20 (in, 11-1), 7.29 -
7.45 (in, 213), 11.17 (s, 1H) Exanple 35

N-[ 2-[ [ ( 2Egmhblel3gor ophenyl ) met hyl | t hi o] - 6- met hoxypyri m di n-4-yl ] azeti

dine-1- ]18-[2-'fi(g,%%@uggopgeﬂylfmet%%lthio]-6~meth0xypyﬂmidin-4-yl]piperazine-1-
sulfonamide, trifluoroacetate salt

O/
=N F
C)\gp /E‘;k F
N

1,1-Dimethylethyl 4-[2-[[(2,3-difluorophenyDmethyl}thio]-6-methoxypyrimidin-4-yl
sulfamoyl]piperazine-1-carboxylate (the product of step i) (0.36g) and trifluoroacetic acid
(1mL) in dichloromethane (4ml.) were stirred at room temperature for 30min. The solvent

15

was evaporated under reduced pressure and the residue was azeotroped with toluene (3x).

20 The residual pale yellow solid was triturated with BtOAc, filtered and dried at 40°C under
high .vacuum to give the title compound as a cream solid. Yield: 0.24g.
MS: APCI(+ve) 432 [M+H]
"H NMR: § (DMSO) 3.17 (m, 4H), 3.40 (n, 4H), 3.90 (s, 3H), 4.49 (s, 2H), 6.08 (s, 1H), 7.18
(m, 1H), 7.38 (m, 2H).

25

The intermediates for this compound were prepared as follows:



/ENS'N1S I &F 1/ H/ The title conpound was prepared according
to the procedure outlined in exanple 1, step iv). A mxture of

gzigl d|g;1e lweYhdspnan de (prepared accordl ng to patent V\QC%%%OQ,]M%%
tris(di benzylideneacet one)di pal | adi um 0) (44ny), 2-di cycl ohexyl phosphi n
0-2'4"6"-tri- 15 iso-propyl-1,1 bi phenyl (44ng), cesium carbonate
(0.36g) and 4-chloro-2-[[(2,3 -80-

di f1 uorophenyl ) met hyl ] t hi o] - 6- met hoxypyri m di ne (the product of step
i) (0.23g) in BlilgkBireethfRthyhd-12-[[(%2 diflvomphehyDMmetipiithioWamethduiepyranidin-4-
the reaction m xture was extracted wth EtOAc (x3). The conbi ned
organi ¢ | By Bifen épeﬁ%zﬁ‘?eg' %I{] “E&o, dried (MgSO4), filtered and the

sol vent evaporated under reduced pressure The residue was purified

by flash colum 20 chropat ogr ag @ﬂm Et QAC/lSOfiexane
(3:7) 2 ERUBHEYS cRRpBE os PERSO AP ludmer et A-pifiney gipesgn

tritur ta% ' Qa?bdeéﬁziatb dﬂ%)prb@tibﬁﬂﬁe)@ﬁ:@ledﬁ ﬁdﬁ)ﬂr@%g) ahmmo\?@&?ann[%ts 4OC to
5P ) e -G (i e S 578 8250
4.49 (s, ,

(o 1ty Shtumeliale prbecatiet foﬂm%ﬁ %SE%%%%%%? Ri5s The ol khRr s pitedd

WO 2006/ 04883 cliRGTAGR2PLS H0 6BeHFel usrﬁQEtQAc/zsohexane (2:8) as eluent. Yield: 0 36g

4- Cbl or Odﬁg Mélévesig?b tﬁrﬁ]ohenyl )met hyl Jtri o] -6-met hoxypyrim di ne To
o]

a stirre

4, 6- Di ¢bl tH BMVER: [ﬁ(mlgnmmrmpazym $H), 614B\(r, HHY), . 9e(s( 3440 (5l 0E), 68 (s,
Exanmple 1 y nmet hanol (401) was added 60% sodi um
hydri de (%%3’% %%f?’%@%l er 5mn. The reaction m xture was
stirred for 5h, H20 added and the solvents were partially

evapor at ed. The resi due was extracted with Et QAc whi ch was washed
with HzCEzampled?( MySO4) and the sol vent evaporated under reduced

el ol ui ARe Rl G e exa%ﬁ'ﬂ?‘ﬂyb‘“@?%“%?@%’ﬁ%%%ﬂ?ﬁ*ﬁ?‘]?Pe‘s"'ﬂ*qa

conpounl sdfomamiide e solid. Yield: 4.05g. 10 MS: APCI (+ve) 303/305
[ MMHl Examul e 36

N-[2 [[(2,3-Difluorophenyl)nethyl]thio]- rrethoxypyrl m di n- 4-yl ] pi per
azi ne-| -
\\//

\n’

O

Acetic anhydride (0.78mL) was added to a mixture of N-12-[[(2,3-
Difluorophenyl)methyJthio]-6-methoxypyrimidin-4-yllpiperazine-1-sulfonamide,

trifluoroacetate salt (the title product of Example 36, 0.84g) and N,N-diisopropylethylamine
20 (1mL) in DCM (5miL). The reaction mixture was stirred at room temperature for 30min and
the solvent evaporated under reduced pressure. The residue was dissolved in EtOAc which
was washed with aqueous citric acid, HyO, dried (MgSO4) and the solvent evaporated under
reduced pressure. The residue was purified by flash chromatography on silica gel, eluting
with BtOAc to give the title compound as a white solid, Yield: 78mg.
25 MS: APCI(+ve) 474 [M+H]



sul fonam de, trifluoroacetate salt OF JNN I NS F HNJ HI / 15
1, 1- Di et hyl et hyl

4-[2-1[ (2, 3vdhbdsisdsephenyl ) net hyl ] t hi o] - 6- met hoxypyri m @icrchdokooszsr
sul f anoyl ] pi perazi ne-1 -carboxyl ate (the product of step i) (0.36Q)
and trifluoroacetic acid (InmL) in dichloronethane (4nL) were stirred
at roomtenperature for 30m n. The solvent was evaporated under
reduced pressure and the residue was azggotroped with toluene (3x). 20
The residual pale yellow solid was triturated with EtQAc, filtered

and dr{ ed FNVEDG GAES0) 148 GrSn AN BT (47D 0 B coffib rd (915
5 17 (m g e A, PRI L GO IR ST 6. 08 (s,

113), 7.18 (m 1H), 7.38 (m 2H). 25 The internediates for this
conpound f 1@ iﬁpar ed as follows: WO 2006/ 024523 PCT/ GB2005/ 003257
-sO0 i) 1, yl et hyl

4- 2- [[5ZN?{ﬂtt[(hJsummﬂf@mh}mmyntmﬁnp@heﬂtmpﬁmd:wm}mmhomae-w

sul f amoyl ] pi per azi ne- 1- car boxyl ate. The subtitle conpound was

pr epar ed ide dj net hyl et hyl 4- sul f anoyl pi perazine-1- 5 carboxyl ate
(the product of exanple 15, step i), 0.229) and 4-Chloro-2-[[(2, 3-

di f1 uor ophenyl ) net hyl ] t hi 0] - 6- net hoxypgyri m di ne (the product of
Exanpl e 35, step i) (0.25g) accordinglto the procedure outlined in
Exanple 1, step iv). The crudgyngfergal~was purified by colum

chromat ography on silica gel usy‘g QAc/i sohexan :8) as eluent.
Yield: 0.36g WMs: APCl (- B eDC13) 1.45 (s,
9H), 3.27 (t, 4H), 3.48 s, 3B, 1 (s, 2H), 6.23 (s,

111), 7.04 (m 2H), 7.22 11). Exanple 37

The title compound was prepared from morpholine-4-sulfonamide (prepared according to
patent WO 2004/011443, 0.20g) and 4-Chloro -2-[[(2,3-diflucrophenylymethyl]thio] -6-

10 methoxypyrimidine (the product of Example 35, step 1) (0.25g) according to the procedure
outlined in Example 1, step iv). The crude material was purified by column chromatography
using BtOAc/isohexane (2:8) as eluent, Yield: 0.26g.

MS: APCI(+ve) 433 [M-+H] |
' NMR: § (DMSO) 3.17 (t, 4H), 3.59 (t, 411), 3.88 (s, 3H), 4.48 (s, 2H), 6.09 (s, 1H),7.17
15 (m, 1H), 7.34 (m, 1H), 7.43 (t, 1H), 11.17 (s, 1H).

Example 39
N-[2-[[(2,3-Diﬂuoropheny1)methyl]thio]-G-meﬂ:toxypyrimidin-4-y1]methane-sulfonamide

w r, ~y

20 The title compound was prepared from methane sulfonamide (0.11g) and 4-Chloro-2-{[(2,3-
diffuorophenylymethyl]thio]-6-methoxypyrimidine (the product of Example 35, step i} (0.25g)
according to the procedure outlined in Bxample 1, step iv). The crude material was purified by
column chromatography using EtOAc/isohexane (2:8) as eluent. Yield: 0.12g.



4- Acetyl -N-[2-[[ (2, 3-di fl uorophenyl ) met hy] t hi o] - 6- net hoxypyri m di n- 4-
yl ] pi peraznme-1- 15 sulfonamde N OO NS\HN-SF -yNJ O. Acetic

anhydri de (Wo i§gledesys added to a mxture of N[2-[[(2, 3rr/gr2005/003257
Di f 1 uor ophenyl ) net hyl ] t hi 0] - 6- met hoxypyri m di n-4-yl ] pi perazi ne-1-sul f

fonam de, trifluoroacetate salt (the title product of Exanple 36,
0.84g) and N, N-diisopropylethylamne 20 (I mL) in DCM (5nL). The
reaction mxture was stirred at roomtegperature for 30mn and the
sol vent evaporated under reduced pressure. The residue was dissol ved
in Et OAc @ﬁpéﬁ?mﬁdﬁ@)ﬁ%ﬂéﬂfﬂmth aqueous citric acid, HzO, dried

(MSA) a Nﬂﬁ

resi due vva[}g puri m%lg@és%\ga hf%ng@ gg%&ggﬁﬁgq@@ ﬁgé? 17g1Ph]t}Dh7 37
with Et OAGui2H)gil.é4(hdH.itl e conpound as a white solid. Yield: 78ng
25 MS: APCl (+ve) 474 [M+H] WD 2006/ 024823 PCT/ GB2005/ 003257 -81 'H
NVR. S (DMSO 1.98 (s, 3H), 3.20 (m411), 3.87 (s, 3H), 3.32 (br d,
413), 454Bxkspleddd), 6.07 (s, 1H), 7.17 (m 1H), 7.33 (in, 1H), 7.42

N 2T ¢ Nz e ikt eyl e orem A T et ey tHror on

ol i ne-4- puidhasledisa®omidd F /) | NIS" NS | F The title conpound
was prepared fromorpholine-4-sul fonam de (prepared according to

pat ent WD 2004/011443, 0.20g) and
4-Chl oro-2-[[ (2, 3-di fluorophenyl) met hyl th| ol -6 10 met hoxypyri m di ne
(the product of Exanple 35, steg | (0

according to the
procedure \\,/ RP 3 .
/

The title compound was prepared from 1-methyl-1H-imidazole-4-sulfonamide (0.19g) and 4-
10 Chloro-2-[[(2,3-difluorophenyl)methyl]thio]-6-methoxypyrimidine (the product of Example
35, step i) (0.25g) according to the procedure outlined in Example 1, step iv). The crude
material was purified by columm chromatography using EtQAc/isohexane (2:8) as eluent.
Yield: 0.11g.
MS: APCI(+ve) 428 [M+H]
15 "M NMR: § (DMSO) 3.67 (s, 3H), 3.83 (s, 3H), 4.41 (s, 2H), 6.20 (s, 1H), 7.15 (m, 1H), 7.36
(m, 2H), 7.78 (s, 1H), 8.00 (s, 1K), 11.55 (s, 1H)

Example 41
N-[2-[[(2,3-Difluorophenyl)methyl]thio]-6-[(S)-isoxazolidin-4-yl)oxy]pyrimidin-4-
20 yllazetidine-1-sulfonamide



outlined in Exanple 1, step iv). The crude material was purified by
col utm chr omat ogr aphy usi ng Et OAc/i sohexane (2:8) as eluent. Yield:
0.269. M5 wW&Ghoewy@)s 433 [MH "H NVR S (DMBO) 3.17 (t pciBrnosdoRdr
(t, 4H, 3.88 (s, 3H), 4.48 (s, 2E), 6.09 (s, 1H), 7.17 15 (m 1H),
7.34 (m 1H), 7.43 (t, 1H, 11.17 (s, 1H). Exanple 39 :
N[2-[[(2,3-D fluorophenyl)nethyl]thin]-6-nmethoxypyrimdin-4-yl]nmetha
ne-sul fonamde O, ~N O/O/S~H NHS L§3 F 20 The titIe corrpound was
prepared fraom net hane sul f@nam de

di f | uor ophdryimeRstatiyl (P& (%@mqqgﬁwlﬂw aﬁqﬂemr?e %élﬂﬁpw Yl)of
Exanpl e SEIem?i ﬁib]bgmﬁﬁﬁ&@% E&Qécﬁidﬁﬁ-i—éhrﬁd&?ﬂa% (?IﬁegﬂH&L?ct QPJtéﬁ 0. 148

Exanple 1 ep i'v mat er i aI uri col'um
chr omat oganshift gegic E@@Q@JLE; mﬂw&dwe ) Blerecstirred \ﬂ ooy terppeygiyre for

NYRREE i %‘41?@&%39%3%%“ %ﬂs‘i@gfﬁﬂ@d Rép kg e e YiFhoeditdoed
%1_1[1)2 y [7(5 %?nth E\l/lllje(])l% §3zﬁe"r7][hafes1qmvslm Dby, iy HPEC Elsing b AGstonile
0 L2 Cota R e Rk e bt g MR 2 PRl g borr TRl

corrpound g@sg.prepared from 1-nethyl -1 H i m dazol e- 4-sul fonam de
(0.19g) and gP 10
Chl or o- 2- MS( PlGve) %r%’bﬂ%yl ) met hyl ] t hi o] - 6- met hoxypyri m di ne (the

product ofy KA ®MSO) 7.37 (m, 2H), 7.18 (m, 1H), 6.16 (s, 1H), 5.65 (bm, 1H), 4.49 (s, 2H),
10 3.91-3.81 (bs+t, 6K, 3.01 (bs, 1H), 2.13 (m, 2H).

The intermediates for this compound were prepared as follows:

i) 1,1-Dimethylethyl (8)-4-[6-chloro-2-[[(2,3-difluorophenyl)methylithio]lpyrimidin-4-

15 yloxy]-isoxazolidine-2-carboxylate,
To a stirred solution of 4,6-Dichloro-2-[(2,3-difluorobenzyl)thio]pyrimidine (the product of
Example 1, step ii) (0.25g) and 1,1-dimethylethyl (S)-4-hydroxyisoxazolidine-2-carboxylate
(0.16g) in dry THF (5mL) was added 60% Sodium hydride (0.034g) over Smin. The reaction
mixture was stirred and heated at 60°C for 7 days, HyO was added and the solvents were

20 partially evaporated. The residue was extracted with BtOAc which was washed with H;0,
dried (MgSO4) and the solvent evaporated under reduced pressure. The residue was purified
by flash chromatography on silica gel, eluting with Et;0 /iso-hexane (1:9) to give the subtitle
compound as a gum. Yield: 0.15g.
MS: APCI(+ve) 460/462 [M+H]

25
ii) 1,1-Dimethylethyl (S)-4-[6-(azetidine-1-sulfonylamine)-2-[[(2,3-difluorophenyl)
methyllthie]pyrimidin-4-yloxyJisoxazolidine-2-carboxylate.
The subtitle compound was prepared from azetidine-1-sulfonamide (prepared according to
patent WO 2004/011443, 0.22g) and 1,1-Dimethylethyl (S)-4-[6-chloro-2-[[(2,3-

30 difluorophenyl)methyl]thio]pyrimidin-4-yloxy]-isoxazolidine-2-carboxylate (the product of
step 1) (0.13g) according to the procedure outlined in Example 1, step iv). The crude material
was purified by colummn chromatography using BtOAc/ischexane (2:8) as eluent. Yield: 0. 14g



35, step i) (0.25g) according to the procedure outlined in Exanple 1,
step iv). The crude material was purified by colum chromat ography
usi ng Et CAakoseigpxans (2:8) as eluent. Yield: 0.11g. WCT/&%%JSHTV&B’/
428 [MtH] 15 1H NVR 3 (DVMSO 3.67 (s, 3H), 3.83 (s, 3H),

2H), 6.20 (s, 111), 7.15 (in, 111), 7.36 (m 211), 7.78 (s 111)
8.00 (s, 111), 11.55 (s, 1H Exanple 41

N[2-T[(2, 3- Difluorophenyl)rrethyl]thi olg-[ (S)-isoxazolidin-4-yl)oxy]
pyrimdin-4- 20 yllazetidine-1-sulfonamde NH NO SOF N NS H WO
2006/ 0248M8: AEFICH 368 FFoBb57 - 83 1, 1- Di net hyl et hyl
(S)-4-[6-(azetidine-I-sulfonylamno)-2-[[(2,3-difluorophenyl)

nmet hyl ]t hi o] pyri m di n-4-yl oxy] i soxazol i di ne- 2-car boxyl ate (the
product om_‘ﬂ_i) (0. 14g) and trifluoroacetic acid (I'm) in

di chl oro ( i

The sol vgﬁt[%\%gg) evapor ate "ﬁdzm gﬁﬁ%&é@g Q%tlﬁﬂ{“ pgs%'%as
azeot r op ed]dzetitlink- ll-sﬂljbﬁamé((ﬁx). The resi due was pur| fied by reverse
phase HPLC eluting with acetonitrile / 0.1% agueous anmmoni um acet at e
m xtures to give the title conpound as a white solid. Yield: 80ny.
M5: APCI (+ve) 458 [M+H 'H NWVR S(DIVBO)—?S?(m 2H) 7.18 (m 1H),
6.16 (s, 111), 5.65 (bm 111), 4.49 (s, :21- #El .91-3.81 (bs+t,
6H), 3.01 (bs, 1H), 2.13 (m 2H). Thegrn Haat es for this conmpound
were prepared as follows: i) 1,1-Dhnetthyl et hyl

l o
(S)-4-[6-chloro-2-[[(2, 3- d|fluoroph
5 )
PN F

|
[
yl oxy] - i soxazol i di ne- 2- car box@ e

The title compound was prepared from 1,1-dimethylethyl [(R)-2-[6-azetidine-1-sulfonyl
amino)-2-[[(2,3-difluorophenylymethyT]thio]pyrimidin-4-yloxy]propyl }carbamate (0.26g) (the
10 product of step ii) according to the procedure outlined in Example 41. The crude material was
purified by column chromatography using EtOAc/ischexane (2:8) as eluent. Yield: 0.11g
MS: APCI(+ve) 446 [M+H]
TH NMR: § (DMSO) 1.19 (d, 3H), 1.97 (m, 2H), 2.99 (m, 2H), 3.58 (¢, 4H), 4.38 (g, 2H), 5.15
(s, 1H), 5.97 (s, 1H), 7.12 (m, 1H), 7.30 (m, 1H), 7.43 (¢, 1H), 7.49 (br s, 3H).
15

The intermediates for this compound were prepared as follows:

i) 1,1-Dimethylethyl [(R)-2-[6-chloro-2-[[(2,3-difluorophenyDmethyl]thio]pyrimidin-4-
yloxylpropylicarbamate

20 The subtitle compound was prepared from 1,1-dimethylethyl (R)-2-hydroxypropyD
carbamate (0.15g) and 4,6-Dichloro-2-[(2,3-difluorobenzylthio]pyrimidine (the product of
Example 1, step ii) (0.25g) according to the procedure outlined in Example 41, step i) with
heating at 45°C for 18h. The crude material was purified by column chromatography using
EtOAc/isohexane (2:8) as eluent. Yield: 0.23g.

25 MS: APCI(-ve) 444/446 [M-H]



To a stirred solution of
4,6-Di chloro-2-[(2, 3-difluorobenzyl)thio] pyrimdine (the product of

Exarrpl e 1, wbeslobds2d 0. 259) and 1, 1-dinethylethyl PCT/GB2005/00
(S) - 4- hydr oxyi soxazol i di ne-2-carboxylate (0. 16g) in dry LI'HE ; 32?

was added 60% Sodi um hydri de (0.034g) over 5m n. The reaction

m xture was stirred and heated at 60C for 7 days, H20 was added and
the solvents were 20 partially evaporaiggd. The resi due was extracted
wi th Et OAc which was washed with H2O  dried (I\/g 04[) and the sol vent
evapor at ei hllﬂbmeﬂ@éﬁihﬂd@'%w slfosylagangad; [Hpd?-difluogophepyd | ash

chr onat ogy; @EJ& ﬁ}rhllE# mnlt'] Et 20 /i so- hexane (1:9) t
give the su e corrpoungiogg a ng 0. 15g|. VS: XPCI (Srve)) °
?g ;)/ 26[26[’md-qubt1ﬂscqmpound ta;amepm‘mj( &emragcbudme-l -sulfonamide (preﬁared according to
met hyl ]t ?Dgﬁfﬁg%ﬂ@?’hl -1 @%%@Qi@fﬂe@%ﬁi@[@;’ k 3<y Og gn[\((&'}?ﬁe
subtitl® mﬂtmop]mmm 1] el patimidire dayz earbarBatk thapmsﬂﬁkﬂ £ 0e
according to ynt % 2002/01 4 iy ﬂpmbyl] d t Ofﬂhﬂm 9
a1 Hep e Srubld HErefb v ki
(S)-4-[6- %pﬁq: %T qRr9C egurgputlmed in xamp'le ep 1v). The ¢crude mate 1was ied by

di f1 uor opsumamh diveiadstdphy adit Btmcdisbhe%aﬁg(@gyhs LIa&n agieldi ditpe- 2- car boxy
| ate (the product of ste%b . 13g) according to the procedure
i v)

out | i ned MR BR&HpYea 544 Mt The crude material was purified by
col utm chr omat ogr aphy usi ng Et OAc/i sohexane (2:8) as eluent. Yield:
0. 14g WD 2006/ 024823 PCT/ GB2005/ 003257 -84- NS APCI (-ve) 558 [ M H]
Exanpl &0 4Bxample 43

pyri o o S TR ORI o gt e PUEN i
The titl eﬁl-glmpmaptd}mstapﬁd@ar ed from 1, 1-di met hyl et hyl
[(R)-2-[6-azetidine-I-sul fonyl

am no)-2-[[(2, 3- dlfluorophenyl)nethyl]thl o]qyrlmdln 4-yl oxy] propyl } c
arbamate (0.26g) (the 10 product of Sbéph/t ording to the
crude

procedure outlined in Exanple 41. TheQ ma e rial was
/S~~

To a suspension of N-[6-((R)-2-amino-1-methylethoxy)-2-[[(2,3-

15 Difluorophenyl)methyl]thio]pyrimidin-4-yI]azetidine- 1-sulfonamide (the title product of
Bxample 42) (0.05g) in dichloromethane (10mL) was added pyridine (0.02mL), followed by
acetic anhydride (0.02mL). The mixture was stitred overnight at room temperature. Pyridine
(0.02mL) and acetic anhydride (0.02mL) were added and the reaction mixture was stirred for
a further 2h. Pyridine (1.0mL) and acetic anhydride (0.50mL) were added and the reaction

20 mixture was stirred for a further Zh. The reaction mixture was diluted with dichloromethane,

washed with aqueous citric acid, HzO, dried (MgSOy), filtered and the solvent evaporated

under reduced pressure. The residue was purified by flash column chromatography on silica

gel using 40% EtOAc in ischexane as eluent. The isolated product was further purified by

reverse phase HPLC eluting with acetonitrile / aq. 0.1% ammonium acetate mixtures to give
25 the title compound as a white solid. Yield: 55mg.

MS: APCI(-ve) 486 [M-H]



purified by colum chromatography using Et OAc/i sohexane (2:8) as
eluent. Yield: 0.1lg M. APClI(+ve) 446 [MH 'H NVR 8 (DwvsO 1.19
(d, 3H), 1.96 200802488, 2.99 (in, 211), 3.58 (t, 4H), 4.3 T;d],m%}ﬁ)my
5.15 (s, 111), 5.97 (s, 1H, 7.12 (m 1H, 7.30 (in, 1H), 7.43

1H), 7.49 (br s, 311). 15 The internediates for this conpound vvere
prepared as follows: i) 1,1-Di nethyl ethyl

[(R) -2-[6-chloro-2-[[ (2, 3-di fluorophenyg met hyl ]thio]pyrimdin-4-

yl oxy] pro%l]carbamate 20 The subtitl e conpound was prepared from

1, 1~ ot YNl (RNMFO) 51150, A0, 1) 288 (DRl .20, 485 55@@41&),434

éxgrra gml&f 9@2 el %ﬁ?gb’zés%{shc gb% I? 9%§I(ﬂf océdlfﬁlgpq}l? ned

Exanpl e 41, step i) with heatlng at 4SCfor 18h The crude materlal

was purified ol umm chromat ography using EtOAc/isohexane (2:8) as
el uent . YE@-‘B‘M 25 MS: APCl (-ve) 444/ 446 [MH WO 2006/ 024823

PCT/ GBZQOﬁl[QQE{?Q?DL&IIBEOpHehﬂ)IﬁeﬁyHﬂhJiWG AR B)L2-dimethylamino-1-methylethoxy)
[(R)-2-]6- a7e di n - am ng)-2-[[(2)3-difluorophenyl)

met hyl ]t bP 'S in-r aﬁe &W'a@‘#fﬁWB’#car bamate The subtitle conpound
was prepared from azetidine-|-sul fonam de (prepared according to
patent WO 20 04/0 1 1443, 0.11g) and 1, 1-Di net hyl et hyl

[(R)-2-[6-cbloro-2-[[(2,3 5 [L :
di f 1 uor ophenyl ) net hyl ] t hi o] pyri m di n- 4%? Qoopyl ] carbamate (the
product of step i) (0.2g) according 9o t cedure outlined in
Exanple 1, step iv). The crude nateri was purlfled by colum

chr omat ogr aphy usi ng Et OAC/l E)qh@(an 1\8) as elyent. Yield: 0. 14g

MS: APCI (-ve) 544 [MH] aipl el|43
I\I—[(R)-2-[6-[azetidine-|- oW -4
| Jtbio] pyrimdin- 4-yloxy] propyl acet amde H

The title compound was prepared from azetidine-1-sulfonamide (prepared according to patent
10 WO 2004/011443, 0.15g) and 2-[[6-chloro-2-{[(2,3-difluorophenylymethyljthio]-4-
pyrimidinylloxy]-N,N-dimethyl-1-propanamine (the product of step i) (0.29g) according to

Gor ophenyl ) net hy
OF

the procedure outlined in Exarnple 1, step iv). The reaction product was purified by reverse
phase HPLC eluting with acetonitrile / aq. 0.1% ammonium acetate mixtures to give the title
compound as a pale yellow solid. Yield: 0.30g

15 MS: APCI(+ve) 474 [M+H]
"H NMR: § (DMSO) 1.17 (d, 3H), 2.07 (m, 2H), 2.24 (s, 6H), 2.44 (m, 1H), 2.64 (m, 1H),
3.79 (t, 4H), 4.24 (¢, 2H), 5.27 (m, 1H), 6.00 (s, 1H), 7.15 (m, 1H), 7.33 (m, 1H), 7.42 (t, 1H).

The intermediate for this compound was prepared as follows:

20 '
i) 2-[[6-chloro-2-[[(2,3-difluorophenyl)methyl]thio]-4-pyrimidinyl]oxy]-N,N-dimethyl-1-
propanamine
The subtitle compound was prepared according to the procedure outlined in Example 41 step
i) using 1-dimethylamino-2-propanol (80mg), 4,6-Dichloro-2-[(2,3-

25 difluorobenzyl)thiolpyrimidine (the product of Example 1 step ii) (0.25g) and 60% sodium



0O~I0 NS\HN "3 F ~~ To a suspensi on of

N-[6-((R) -2-am no-I|-nethylethoxy)-2-[[(2,3 15

Di f1 uor ophagghboogeisyd 1t hi o] pyrim di n-4-yllazetidi ne-| - syiraisde2s7
(the title product of Exanple 42) (0.05g) in dichloronmethane (IQm)
was added pyridine (0.02nL), followed by acetic anhydride (0.02m).
The m xture was stirred overnight at roomtenperature. Pyridine
(0.02m.) and acetic anhydride (0.02nm).gpere added and the reaction

m xture was stirred for _a further 2h Pyrl i ne O&q@g acetic
anhydr i dehydside €3fme) i TE T darbe ataremmiteraper e ?ro?ﬁi tgtswm BtGermrornd ps

for a fur o m xture was diluted with

di chl ororg{jﬁﬁaer]]%bi g[ﬁgsﬁgla GQQ% aqueous citric acid, 1120, dried
(MyS04), Mt ABEH AV 4INETHol vent evapor at ed under reduced pressure.
The residue was purified by flash col um chromat ography on silica

gel using 40% Et OAc in isohexane as eluent. The isolated product was
furt her 5 pBxarhpled5by reverse phase HPLC eluting with acetonitrile /

ag. 0.1% j acetate m xtures.t.o. gi the 1itle conmpound as
awhite soTPAL: ‘Q%'T‘FBY% vlifhigs-fi %@??@W‘frﬁ}ﬁ F06/ 024823
PCT/ GB20 0k 4118y1ﬂma:n -{-2bfddinciulidhapdde

311), 1. 80(sﬁg§&5§ 1.96(n-4 2H), y$'|3 20. (m 2H), 3.55 (t, 411), 4.34

(g, 2H, 5.02 (m 1H), 5.88 (s, 1H), 7.%2 (m 111), 7.29 (m 1H),
7.41 (t, 111), 7.99 (t, 1H). Exarrple 445 OH -
N[2-[[(2,3-Di fluorophenyl)nmethyl]thig]-6= [(R S) - 2-di net hyl amino- 1| - ne

t hyl et hoxy] pyrimdin-4-yl]azetidin bﬁ_garpde O /ONS NNSF
The title conpound was prepareqd J‘CDO az sul f onam de
(prepared according to patent _$Q /0 Q-A5g) and
2-[[6-chloro-2-[[ (2, 3-diflyor phe yl)hlethﬁ]t

pyri m di nyl ] oxy] - N, N-di nmet I-p opanani ne (tReproduct of step i)
(0.299g) according to the procedure outlined in Exanple 1, step iv).
The 1 eact TR sGHh@AHSIN- Y@/H(@Wdiﬁdoﬁ%h@ﬂyl}hﬁé‘ﬂﬁﬂ]ﬂﬁo] -parp 1R 2H. ﬂ!ideﬂ:@LWBt h

acetonitrile / ag moni um acetate m xtures to give the t|tl
10 dioxolan-4- yl]ethoxy]—4—py1‘1m1dmy1] 1-azetidinesulfonamide (the product of step v1) (0. 13 2)

in DCM (5mL) was added iron (IIT) chloride hexahydrate (0.26g). The reaction mixture was
stirred at ambient temperature for 1.5h, then saturated aqueous sodium bicarbonate (1ml) was

added. The layers were separated and the aqueous material extracted with DCM (x3) and
ethyl acetate (x3). The combined organic extracts were washed with saturated aqueous
15 sodium chloride, dried MgSOy), filtered and evaporated. The residual pale yellow solid was
slowly precipitated from DCM, filtered and the resulting material washed with minimal cold
DCM (2 x 1mL) to afford the title coropound as a white powder. Yield: 64mg.
MS: APCI(+ve) 477 [M+H]
'H NMR: § (CDC) 1.33 (d, 3H), 2.27 (quintet, 2H), 2.55 (d, 1H), 3.61 - 3.70 (m, 2H), 3.74 -
20 3.82 (m, 1H), 4.02 (t, 4H), 4.31 - 4.41 (m, 2H), 5.32 (quintet, 1X1), 6.34 (s, 1H), 6.98 -7.24
(m, 3H).

The intermediates for this compound were prepared as follows:

25 i) (25,3R)-3-(Benzyloxy)-2-hydroxybutanoic acid
To a solution of (28,3R)-2-amino-3-benzyloxy-butyric acid (1.1g) in 2M sulfuric acid
(6.31mL) was added dropwise over 2h a solution of sodium nitrite (0.65g) in water (6ral),



compound as a pale yellow solid. Yield: 0.30g 15 MS: APCl (+ve) 474
ElvrrH]ll' T)NNR S (DIVBC))H)l 1:7), (78 (3H), 2.07 (m 2H), 2.24 (s, 6H), 2.44
m t, 4H, 4.24 (t, 211 ,
6.00 (s, 11‘%?%9&%23% 7.33 (m 111), 7.(42 (t, )1H?C%Z:‘P%‘SB%IOJBE§7
|nterrred| ate for this corrpound was prepared as follows: 20 i)
2-[[6-chloro-2-[[(2, 3-di fl uorophenyl)nethyl]thio]-4-pyrimdinyl]oxy]-
N, N-di net hyl -1 - propanam ne The subtitleg conmpound was prepared
according to the procedure outlined inggxanpl e 41 step i) using

é_— ]9: met h)l;]teapiing thedntprmap@mperaf80 nfjihe rebeionhebdw GY(H The fe(aQt,"Lcﬂl 1B88ture was stirred

i f1 uor oben I m t he product of Exa 1l s

(0. 250) i buvh SRR MRS S terb i o8t B cadroer et mbFE pot i
(30n) |nto-fﬂ=ﬁl wRAS)%alqueae T dieRe tixide €heh@hy? toctdle Goy SldefeTmulikiutd was

conpound as al e yel | ow gym Yield: 0.2
5 g anpl estigegd wg%rously and acl\r,iylf%d to pII-I 2 with conce9 Prate u]qunFc):c;llcg ﬂi‘ﬁ% la?rzrg vJeM+ll]

N-[2-[[4 %eﬁm%ﬁ%@&@a&@wkiwmmmmm adbtite2xB: "@héwﬁﬁmem-l -

met hyl propyl ] oxy}-4-pyrim dinyl]-1-azetidinesul fonam de i~-~CH O _,QO
N SOH G\preame xtractspyer washsd with; safmrated aqueous sodium chloride, dried (MgSOs), filtered

I

of N- [ 2- L 3afled Kk PR b ny
-1, 3- é ﬁll’r L&'ﬁ)@ &% r|m ﬁ@%@tl%@%@ﬁ]??fg&nﬁ&de
(':ﬂhe p&odmﬂuomfurﬂmlepnﬁlc)xtnémﬁélg)o84g1 DCM (5rr1_) was added iron (I11)

chl ori de X I at . The reaction m xture was stirred at
anbi ent t@ﬁb‘gféﬂ*' eeﬁflggm% , then saturated aqueous sodi um

bi car bma‘EENMRT}S)(?;&@MHzadtM) 1?131e(d1 39eB.99 w08 (eelil), dt16dd,dlT), 4.6k(d, 1H),
aqueous materjal_extr ] DCM (x3) and ethyl acetate (x3). The
conbi ned ‘bﬁ%@ﬁml@ X% gﬁim washed with saturated agueous 15

sodiumchloride, dried (MgSOX), filtered and evaporated. The residual

pal e yell ow solid was
ii) (2R,3R)-3-(Benzyloxy)butane-1,2-diol

To a solution of (25,3R)-3-(benzyloxy)-2-hydroxybutanoic acid (the product of step ) (0.79g)
15 and trimethyl borate (0.67mL) in anhydrous tetrahydrofuran (4mL) at 0°C was added
dropwise borane-dimethyl sulfide complex (3mL, 2M in tetrahydrofuran). The reaction
mixture was stirred at room temperature overnight, then further borane-dimethyl sulfide
complex (3mL, 2M in tetrahydrofuran) was added at 0°C and the reaction mixture stirred at
room temperature for a further 2d. The mixture was cooled to 0°C and methanol (10ml)
20 slowly added, When effervescence had ceased, the volatiles were evaporated, further

methanol added and the mixture concentrated again to give the subtitle compound as a yellow

oil which was used without further purification. Yield: 0.68g.

MS: APCI(+ve) 197, [M+H']

'H NMR: § (CDCls) 1.25 (d, 3H), 2.17 (¢, 1H), 2.77 (4, 1H), 3.52 - 3.77 (m, 4H), 4.43 (4, 1H),
25 4.69 (d, 1H), 7.27 - 7.39 (m, SH).

iii) (4R)-4-[(1R)-1-(Benzyloxy)ethyl]-2,2-dimethyl-1,3-dioxolane

A stirred solution of (2R,3R)-3-(benzyloxy)butane-1,2-diol (the product of step ii) (0.68g), p-

toluene sulfonic acid monohydrate (34mg) and 2,2-dimethoxypropane (0.43mL) in toluene
30 (10mL) was heated to reflux for 30min, then anhydrous sodium sulfate was added and reflux

continued for 2.5h. The reaction mixture was allowed to cool and diluted with BtOAc and

saturated aqueous sodium bicarbonate and the Iayers separated. The organic extract was



slowy precipitated fromDCM filtered and the resulting materi al
washed with mnimal cold DCM (2 x 1nL) to afford the title conpound
as a white ield: 64ng. MS: APCl (+ve) 477 [ M+H+

(CDC13) 1. %ﬂ?’%@%zﬁfﬁ\s 2.27 (quintet, 211), 2.55 (d, 1H) bepbp g
(m 2H), 3.74 - 20 3.82 (m 1H), 402(t 4H), 4.31- 4.41 (in, 2H),
5.32 (quintet, 1H), 6. 34 (s, 111), 6.98 - 7.24 (m 3H). The

I nternmedi ates for this corrpound were prggpared as follows: 25 1)

(25, 3R) - 3-(Benzyl oxy) - 2- hydr oxybut anoi c acid To a sol ution of
(2S, 3R) - 2vashothwith briap Ayied MAzH Oy filtered andevanoratgd. The rexidus (e prfifieddly d

(o asgy’ 1o et 58 o0 e Sing sROhHBBBlOSAA LTbANRD hEcens o

t he i nt ergisd theentileampeunt astamwlovelasstliqoil. Nédldw.48g. The reaction

Lempor ot uEeNOP A 1l 3 G 8D R GV ER.  Ba i T A %Eeg. .
aqueouss shgd (e, MBIy HODSi (daintel ART)E4. 64 (d, REY Wad7qd VED), Rdded.38 [hesH). xt ur e

was stirred vigorously and acidified to pH 2 wth concentrated
sul furic acid. The layers were 5 separated and the aqueous |ayer

ext ract edyyicif)- iJfﬁygly_Qrz_ghﬂ ppgmx%hﬁxgg,l]emlconbl ned organic

extracts vvere was urat ed aqueous sodi um chl oride, dried

(MySO™1) , Ammoaiadg. 50aile w&em@mﬂcﬁt B gitnte a hyee-Beslsed flask vhichlrdrhgemaven-

por e Uy RS A P Mg

(300 MHz,di@edyB),34diGbhlind, (tbSIﬁ)'qduBt etep iil). (039¢)in tettdhydrafuté (§ Fml)Hfqdinm

?2 5Rl 3 |(Q;j oI {‘%@ﬂ%‘?P&M@&?g%ﬁﬁtﬁ@ Igflcqon ﬁxtgfers%ﬁsuﬁé?kol?}ﬁ% n it was allowed to

(2S, 3R) - Swhrbenzd°Cankepty dﬁme;ﬂpuﬁaan@fo@ 18%)] dluripl wehighi ek fuirthelf sodiv@pwas)

SR L T OO R T

sul fide compb@¥m(cBbkide aﬁa b vty adaﬁﬂmfouﬁﬂ&hperah@ EGRELI08HL) wik ¥ddede
was stirred at rmmterrperature overm? then further

bor aneldifrletisd bsswer, gauticaslys] Gl AyGIR/WERe SERATRiaH gRdt e aauenys e
dded :
added at &gg@@ %{th 35%5 U6 :?.J:d bd bl gﬁ nefs%;m RE gﬂ%‘éﬁﬁraftéar

a further m xture cool e t hanol
aqueous sod1um chloride, dned (MgSO0s), ﬁltered and evaporated to give the subtitle

compound as a pale yellow liquid which was used without further purification. Yield: 0.24g.
1 NMR: 8 (CDCls) 1.16 (d, 3H), 1.37 (s, 3H), 1.44 (s, 3H), 3.67 - 3.77 (1, 2H), 3.93 (g, 1H),
20 4.00 - 4.05 (m, 1H).

v) 4-Chloro-2-[(2,3-difluorobenzyl)thio]-6-{(1R)-1-[(4R)-2,2-dimethyl-1,3-dioxolan-4-
yllethoxy }pyrimidine
To a solution of (1R)-1-[(4R)-2,2-dimethyl-1,3-dioxolan-4-ylethanol (the product of step iv)
25 (0.24g) in dry THF (10mL) at 0°C was added in portions sodium hydride (91mg as 60%
dispersion in mineral oil) followed in portions by 4,6-dichloro-2-[(2,3-
difluorobenzyl)thio]pyrimidine (the product of example 1 step ii) (0.50g). The reaction
mixture was stirred at room temperature for 48h then quenched with saturated aqueous
ammoniurmn chloride (10ml) and diluted with ethyl acetate, The layers were separated aund the
30 aqueous layer extracted with further ethyl acetate. The combined organic extracts were
washed with brine, dried (MgSO,), filtered and evaporated. The residue was purified by



20 slow y added. When effervescence had ceased, the volatiles were
evaporated, further nethanol added and the m xture concentrated
again to give the subtitle conpound as a yellow oil which was used
wi t hout further purification. Yield: 0.68g. Ms: APCl (+ve) 197, [ MHI
"HNWR S (CDC13) 1.25 (d, 3H), 2.17 (t, 1H), 2.77 (d, 1H), 3.52 -
3.77 (m 4H), 4.43 (d, 1H), 25 4.69 (d, 1H), 7.27 - 7.39 (m 5H).
iii) (4R -4-[(1R) -1-(Benzyl oxy)ethyl]-23g2- di net hyI 1, 3-di oxol ane A

stirred solution of (2R, 3R)-3-(benzy on&&but ane-1, 2-diol (the product
of step i%of cl@@gwtogpaphv@n@é:ﬁ@g@mmﬁr fdtswxm{% dp A%eErdioniis eliel

2,2-di methy %ﬁ%wﬁg mﬁ asag)afegjgwgohd??ate ~Was heated to

reflux for rou 1 um su was added and refl ux

conti nuedﬂ@rﬁ&%ﬁbﬁ)‘*ﬁg‘%g@ﬁﬁ' on m xture was allowed to cool and

diluted w th Et at ed aqueous sodi um bi carbonate and t he

oY) caoos 00Eos o0 Y IE A 13 B B2 024 W BARE en P ana

evapor at edH), Fi4 (sy 25, 508 ¢quinees 1H)/6.44 s Q)58 — .01 E@iTaHY; heeRi Qe Bphy on
silica g€l u3| ng Et OAc/ i sohexane (1:9 to 1:1 gradient) as el uent to

th
U e i
(qui nt et , YEF‘B"IYIS" -&mﬂlﬂﬂi Dsafwe(dd 111), 4.15 (quintet,
111), 4.64 (d. 111), 4.67 (d, 111), 7.24 - 7.38 (m 511). iv)

(1R) - 1- g ( mpmmremf@mémyhﬂpwﬁmﬁemm :ﬁbenylinked ean WOAROBYO] 1443, ©.20 ZHML)
ir s ed overnbeBbiidatinchduBaBundt BFOARE FHoir AR LI, £ 3 RE YR
(4R31 4-1( imyblm%mwsmm heghilim Zabonae (alimtaﬁr%/ﬁ-dﬂmﬂ-zdpdadtﬂuamﬁwéﬂhe
roauct o

gdded in is].ﬁ%flﬁao]lde[c es g(n %%%ilggﬁ?%i%ﬂ% é%&g&% %ﬁaﬁﬁ&'ﬂms

it was al Mofée) tncshoxwarﬁmlt)avas el etn@ﬂukmnnapmwa'slomﬂ:w&‘énpme'eﬁsd rwnh
1.5h, dur jdagn g/!aLm SHuchtbd § &asaﬂﬂ&mmde@.qg%wgﬁ%éﬂm@g uzmére

col our faded.” The reaction xture was quenched w excess

ammoni um BHRGH vih eyl deepte. Fhresmbisedmeamcexraripwers washesoyithbrnepdried (VeS04),
(20n) V\/aﬁlte?ed(iﬁ&'méﬁﬁt&' I @edialy wiernffied 1y Rbtinf uﬁbmaf %&%An silld Grell RAKET S

wer e separt?ted and t he aqueous | ayer extracte W t rther et her
(x3). ThePOarbrhexae 6 Hpaiise’ mlwacas@%ﬁ%ma@ﬁ@&m eompawrd 3 4 vellpw oil.
aqueous swidugn4hl ori de dried (MgSH), filtered and evaporated to
give the subtitle

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

"H NMR: 8 (CDCls) 1.23 (d, 3H), 1.38 (s, 3H), 1.43 (=, 3H), 2.25 (quintet, 2H), 3.7 (dd, 11), 3.98
4,09 (m, SH), 4.24 (g, 18), 4.37 (5, 2H), 5.30 (quintet, 1), 6.32 (5, 1H), 6.98 ~7.11 (m, 2H), 7.20
726 (m, 1H).

Exsmnple 46

N-[2-[[(2,3-Difluorophenyl)methyljthiol-6-[[(1R,2R)-2,3-dikydroxy-1-methylpropylloxy]4-
pyrimidinyl]-1-azetidinesulfonamide

o/\:/OH




conpound as a pale yellow liquid which was used w thout further
purification. Yield: 0.24g. tHNWR S (CDC13) 1.16 (d, 311), 1.37
(s, 311), 1.44 (s, 311), 3.67 - 3.77 (m 211), 3.93 (q, 111), 20
4.00 - 4.05 (m 111). v) '

4- Chl oro-2-[ (2, 3-di fl uorobenzyl ) tbio]-6e{ (1R)-1-[ (4R) -2, 2-dinethyl -1,
3-di oxol an-4- yl]ethoxy}pyrim d| ne To a solution of

1R) -1-[ (4R x] I th duct of
gt e?) |v§( 225 0%%151H Wm l'r[éff or(n ; qi}ueﬁjyﬂ%@eé\'g%g{d&%bz gﬁ“plﬁr g‘bﬁc%ﬁg’m‘m‘
sod|t um hygrl dﬁllﬁf@ﬂxwﬂwnaghr@q%eﬂﬁmmﬁnmmme proﬂﬁleﬂﬁ{s%-jn d t)
ortions z |0 r|m |ne
Br oduct of ye;ﬁadQﬁ %‘oﬁrﬁ O%di ?’%@8’ ;d ﬂ%ngg‘ ﬁ%'t‘% Mofx y)‘(‘taius'é“ﬂ/a“é ambtent
stirred at rm@ﬁ&r%tthmeatﬁrmod a@énus kndivmchiertohel( 2):M..) hmﬂddr@&qskm

aqueous ) tate. The
| ayers wer e separ at eH‘ga %if;lnd gﬁheé%%%g d’ﬁ?@ﬂ?‘%&? "W‘% h Thegombiagd
et hyl acet at eganthexreotn e |bun@>dnedamgsm9eﬁnarewm ottbell NTHY! rediial
drled(l\/gSO4 i G T urlfledb
-90- col um catltl?% rsr(iah?%ag 5“1 r\ﬁgﬁofo?aﬁggl Eg n§l§e§g %?5"6

to 1:9 gradi Wikminipal %Qémtlmllmaﬁméwnﬂmmpdamudaew!ﬁz@m&nﬂieﬁ% pa| e

yell ow solid. Yield: 0.429. 1 Ms: APCI (+vc) 417/419 [ MtH ] HNI\/R 3

(CDC13) 1.24MEAPCHHg) 436 AT s, 311), L40 (s, 311), 3.74 (dd, 111),
4.03 (dd, 1H), 4.21 (q, 111), 4.40 (s, 211), 5.28 (quintet, |H),

6.44 (s, 1H)'HMWMRS MSOH '@3 9 (5, 38y, 1 P Lhsay 15, 443 (&
i DR e bl i L il 14l by m s

m xt ure of az-gt‘;tg,dl.m%(mgmw m.I;ie (prepared 2ccording to patent WO
2004/ 011443 20 9) I'r1s(di benzyl i deneacet one) - di pal | adi um (0)

(13§rrg%)| pﬁeﬁl 11 lf%n%#%@gmcgﬁﬁt@ét ?8'05883/' and

4- chl 2-
Tethyl Tt b E]['%%f?rl?fl&)dﬂl% GRS D1 B3 et Sylosalomcy ] - py
runi di ne (ttyﬂethmg}duﬁjnﬂﬂu@n ethaiosulfddahi®®) i n di oxane (5nl..) was

heated at reflux in a mcrovvave at 100C, 300W open vessel with

cool ing for A23e %‘H(aﬁﬁ}%uk{ﬁﬂi a

the resulti Bﬁ m xtﬁirﬁg%xt ract ed H%?i ta?s %naﬁ% n@?ﬁ&a’g‘p%

organi ¢ ext Fg¥dkexyiphesphips} 46 Wi LHPrErM-he” blm}émﬁ@sm%mg)f pesimer eafhonstel

evapor at ed, (0lfag) I esiddueq-Yido-BH(d I-8iBehs ’

silica gel H’P q%;n ﬁjl sohexair’lje (1 J%Mm?%mﬂﬂg 63 %Fﬂﬁg ]13

gi ve the suffr - )Ehﬁl}% °a tlg nspdnct of cxample 45 step V) (0. 123) m dloxane
(6mL) was heated at reflux in a microwave at 100°C, 300W, open vessel with cooling for 15min,

Safurated aqueous ammonium chloride was added and the resulfing mixtire extracted with ethyl
acetate. The combined organic extracts were washed with brine, dded (MgSOs), filtered and
evaporated. The residue was purified by column chromatography on silica gel using
EtOAc/ischexane (1:19 to 3:7 gradient) as eluent to give the subtitle compound as 2 yellow oil,
Yield: 0.12¢.

MS: APCI(+ve) 476 [M+H"]

'H NMR (CDCy) § 1.23 (d, 3H), 1.37 (s, 3H), 142 (s, 3H), 3.22 (s, 3H), 3.76 (dd, 1)), 4.04 (da,
1E), 4.23 (g, 1H), 4.38 (5, 2H), 5.30 (quintet, TH), 6.23 (s, 1H), 6,57 - 7.11 (m, 2H), 7.22 - 7.28 (m,
1H).



Yield: 0,14g. MS: APCl (+ve) 517 [Mrlt] tH NVMR S (CDC13) 1.23 (d,
$11),1.38 (s, 311), 1.43 (s, 311), 2.25 (quintet, 211), 3.77
(dd,113), 3&/8%006/0?48559 (m 511), 4.24 (q, 111), 4.37 (s, P%%/)(}th'ﬁ)sﬁ&zs'f
(quintet, IM 6.32 (s, 113), 6.98 -- 7.11 (m 213), 7.20 -

| H) . Exanple 46

N-[2-([(2,3-D fluorophenyl)mothyllthiol-&[(IR 2R)-2,3-dibydroxy-1-ne
thyI propyl]Joxy]-0- pyrimdinyl]-1-azetigdlnesul f onam de N SOH F QO
~SNNSF H14 91 To a solution

of N-[2-[[ (2, 3-di fuorophenyl ) met hyl ] thi o] -6-[(1R)-1-[(4P)-2, 2-dinethyl
-1, 3-di ox yl ] et hoxy] - 4- pyri m di nyl ] met hanesul f onam de (the
product Lﬁigl_s_rﬁ']) (0.23g) in DCM (Sm.) was added iron (I11)

chl ori de Ne[ze[f(g;.‘lpmﬂaot@lﬁﬁg)mefﬁyﬂtlndaﬁ}{[(I‘lel-ﬁsﬁuhlwdm -Fuiethydpiropylloxy}-
anbi ent enperat u fo t.hen sat urated aqueous sodi um bi car bonat e
(2nl) Was‘tl Mg 57' S%E"r“@m@epar ated and the aqueous materi al
extracted vmth DCM (x3) and ethyl acetate (x3). The conbi ned organic
extracts were washed with brine, dried GMySg}}, filtered and

evaporated. The residual vyellow soli@® wag precipitated from 10% OCM
in Et30, filtered and the resulting terilal washed w th m nimal
Fto®© (2 x 1nlL) to afford the {4d othd "@H a mhite powder, Yield:
24ny. MS: APCI (+ve) 436, [ M+ 'S MR_JS (DMBOJ 1. 19 (d, 3H), 3.29
(s, 3H), 3.36.3.40 (in, 21377N3T2R"- 815 qm 4.43 (d, 1H),
4.48 (d, 111), 4.54 - 4.57 1HH, 4.88 (d. 5.16 - 5.24 (m

IH1 5,98 (s, 113), 7.12 - 7.19 (m IH), 7,29 >7.43 (in, 2H), 11.10

(0 TN 0 sotition OFAL T2 1723 ol ey RN FE (ARERAAS o3 S L1

N-12, 2 :Ilgr)ﬁ-]ﬂﬁ L ndrhilR AdcdF stép 2y @13
et hyI [I[(3dl§i{%§%h%%yﬂ%¥s oat yll] %le)ﬂyeﬁlfj%‘lgaﬁyl | - mIMﬂl%g{nogsul 1!?(S)tr1\31\,u}(ml @

m xt ure of DEMHANES was addediipa ( Cbl_p@l)ie hexahydrate (0.24g). The reaction mixture was
tris(dibe Rfi Dbk &im bicarbonate (10mL
di cycl oheé}&?/phospﬂ n&%%%hﬂ%@ﬁ% Irllﬁ?ﬁllééhopr opeq(é@&gjs SOI 1;;merllcaI TN E>ISOS% ) was

( 14ng) 10 cakledtedayronaere separated and the aqueous matenal extracted WlthD M (3 x 10mL)
and FtOAc (3 x 10mL). The combined organic extracts were washed with saturated sodjum

chloride, dried (MgSOy), filtered and evaporated. The residual pale yellow solid was slowly
precipitated from DCM, filtered and the resulting material washed with minimal cold DCM (2
x 1ml) to afford the title compound as a white powder. Yield: 45mg.

15 MS: APCI(+ve) 477 [M+H']
I NMR; § (CDCL) 1.36 (d, 3H), 2.27 (quintet, 2H), 2.34 (br 5, 1H), 2.67 (d, 1H), 3.59 - 3.65
(m, 1H), 3.67 - 3.78 (m, 2H), 4.02 (t, 4H), 4.36 (s, 2H), 5.23 (quintet, 1H), 6.31 (s, 1H), 7.00
—7.10 (m, 2H), 7.19 ~ 7.23 (m, 1H).

20 ‘The intermediates for this compound were prepared as follows:

i) 4-chloro-2-[(2,3-difluorahenzyl)thio]-6-{(1R)-1-[(4S)-2,2-dimethy]-1,3-dioxolan-4-

yl]ethoxy }pyrimidine

The subtitle compound was prepared according to the procedure outlined in example 1 step
25 (ifi) using (1R)-1-[(48)-2,2-dimethyl-1,3-dioxolan-4-yl]ethanol (prepared according to Liebigs

Ann. Chem. 1987, 7-14) (0.25g) and 4,6-Dichloro-2-[(2,3-difluorobenzyl)thic]pyrimidine (the

product of example 1 step i) (0.53g) in THF (20mL) and 60% sodium hydride (80mg). Crude



(0.149) and

4-chloro-2-[[ (2, 3-di fluorophenyl)methyl]thio]-6-[(]R-1-[(4R)-2,2-dim
ethyl,t,3 dwvoxotan4s23yl ] et hoxy] -pyrimdine (the subtitl @cp,r(;mjmmog@g;r
exarrpl e 45 step v) (0.12g) in dioxane (6nmL) was heated at reflux in
a mcrowave at 1000C, 300W open vessel with cooling for 15mn,

Sat ur at ed aqueous ammoni um chl ori de was added and the resulting

m xture extracted with ethyl acetate. W3 combined organic extracts

were washed wi.th brin e SOa), filtered a rated. The
resi due wat?5tiPh W?S&iﬂﬁ{?dg’ Mﬁ%ﬁ%ﬁ%&ﬁﬂ?ﬁﬁ%‘gw@%ﬁa{g&’%@% (:3)
Et OAc/ i sohmt folgi%tHe Qubtite &h%@hﬁﬂis)a ohsir, @blBAss b WikMeohe subtitle
conpound as a yell ow 0| I Y| el 12g. NS APC (+ve) 476 [MH ] 'H

NW ( CDCI 3 37 311), 1,42 (s, 3H), 3.22 (s, 3H),
3. 7&3 (dd, )N?ﬁ}“"%ﬁb )‘Eia’d , 2?23 (q? 113), 4,(28 (;? 214) .53?30 K
(quintet, 113), 6,97-- 7.11 (m 21-1), 7.22 - 7.28 (m

iN, W 20@61\{3{21{@33 mﬁaﬂﬁ&ﬂﬁﬂ&%’6«[(1392{(4@ﬁ"@hﬁhﬁ-}ﬁ-dioxolnn-nt—

N[2-T[¢( J,# Pg,m] h|o 6{[(1R28) 2, 3-di hydroxy-1-m
et hyl propy ?%})‘(y p‘pﬁ-pyﬁﬂ %I%)E/' e v |d| nesulfonamde OH O ON™

F GNS:N11 S F a,sql.utiqn

N-[2-[[(2 -‘a‘xf“f"u %’ﬁﬁ'&ﬁ%@ g %Iﬂ}‘i‘ej @WP*BF-W- ing-ip-petent(WS) 2004/011 630 0.4 6r)|
1,3- di oxo Qj]d]pﬂﬂda D(g?\/lm ﬂ&}@&@?’ﬁbﬁﬁﬁ&ﬁ:f oF.aqmg I‘YI he
roduct of ,t 5 ed iron

(F:) hi olrJ| de hébs'( W@‘ﬁ?%t e(sc? 66%39;17%6 Geg %‘H"Wxt@rzgg)wlaﬁid sé-ﬂllﬁred-[ﬁﬁ-
anbi ent tediﬂmrqﬂ:mylaméﬂm]ﬂhd},ﬁ [CIRFD[(%IZI#&EQQI f6HR MR, E}r&ﬁé MRt e
(1 OrrL) was (}ded T#egb&%?/ers se]_Parat ‘ed and the ous

nat eri al e&"f’r S & i °(‘§‘e>(1v§”§’ﬁ7’ cefppt pefl %a(“SGTRWW@#U)OO“CFﬁ@W
conmbi ned oocmmvesse] evith rcacking fmm\/\/a&ﬁt@!éd Whrhdhi

chl O:’I de, I?med er ed d eva ourig%%kgﬂé ‘?’ﬁses?gis?ﬁg]u%‘? “E“é‘?“e
yel | ow sol ¢ vvasw%\%%m%e hip 'WB W“FY’P#‘@(‘@H‘S&WH@H@W“
resul ting sditserdiatideydatie@Igdionh fildrai adl cvapatatid. Wéﬂucha&@hﬂﬁeﬁ%y%ﬁﬁﬁd

the titl € &%%B&Qﬁy%ﬁ snfleawgﬁ' utsx(i:ig B&%ohcxanea 'ﬂ as éfuwngo give the sabtitle compound as
ayellow oil, Yield; 0.13g.

MS: APCI(+ve) 517 [M+H1]

Example 48

N-[2-[[(2,3-difluorophenylymethyl)thin]-6-{[(1R,25)-2,3-dihydroxy-1-methylpropyl]oxy}<-
pyrimidinyl}-1-piperazinesulfonamide

A solution of rerr-butyl 4-{[(2-(2,3-diflucrobenzyl)thio]-6-{(1R)-1-[(45)-2,2-dimethyl-1,3-dioxolan-
4-ylJethozy}pyrimidind-ylamino]sul fonyl} piperazine-1-carboxylate (the product of step i) (0.23g)
in 10% trifluoroacetic acid/DCM (SmL) was stirred at room temperatare for 1h. The mixiure was
evaporated to dryness in vacuo, The resulting crade ofl was purified by




15 Ms: APCI (+ve) 477 [MtH] tH NVMR S (CDC13) 1.36 (d, 3H), 2.27
(quintet, 211), 2.34 (br s, 1H, 2.67 (d, 1H, 3.59 - 3.65 (in, 1H),
3.67 - 3. 78ybmosRidses 4. 02 (t, 4H), 4.36 (s, 2H), 5.23 (Geirkisbosnddd
6.31 (s, 1H, 7.00 - 7.10 (m 2H), 7.19 - 7.23 (m 1H). 20 The
internedi ates for this conpound were prepared as follows: i)
4-chloro-2.[ (2, 3-difl norobenzyl)thio]-6-{(1R) -1-[(4S)-2, 2-di nethyl -1,
3-di oxol an-4- yl]ethoxy}pyrimdine The.ggbtitle conpound was prepared
according to the procedure outlined in exanple 1 step 25 (iii) usin
(1R) - 1- [ ( zsyrse phasg HRCH(/P 7 tod %, restientpf 04-% pqusprramhqipvia segtalg in acetonitrile
accordi ng el el ok . and

4, 6-Di chl gér%?ézﬂ-t[ fg%%‘?ﬂl u%r engﬁ§%mt%i%éa¥%‘lﬁdia§%g'(t he product of
exanpl e 1M dPGL{Hve) SOGRGHHTIN THE (20mL) and 60% sodi um hydri de

80 . G 0. 0 Lo - t eLi
pur' 11 ed B9 R R VERPoh i Gy PRy Tor B e Al gt AT H B Rp S5 AR e
(1) S0 0 50 g s G 41 Srmpand o o e, sl s
N[ 2- 1( 2}@véiazl(g’ﬁpﬂgﬂyﬁ)lgé@h@’ﬂﬁﬁnﬁﬁ%.(ﬂ ikésfaﬁ%@d’é)@, 2di met hyl -1,
. 3-di oxol on-4- y[Jet hoxy] 4-pyx i m dinyJJ-I|-azetidi nesul fonam de A
m xture of azetidi ne-1-sul phonam de (prepared according to patent WO

2004/ 01144&8: ngerpediyte fonthiscompewnd vesdernaesdes dellopsdi pal | adi um (0)
(33ng), 2-dicycl ohexyl phosphino-2',4",6"-tri-isopropyl- 1,1'-biphenyl
(XPHOS) (17mg), cesium carbonate (0.28g) and 4-cbloro-2-[[(2, 3-

1] et hogyl g L i e (ihe produet oF sten iy (0 350, 1 dioxane
--yl]l et hoxyl,-pyriym di ne. pr . step i : i n di oxane
(Gt vt S it Lottty | open
vezselh Wi 't[helsub_fiﬂé Egnpoind 28T fhpm‘éaﬁi@gﬁl,pdnﬁmyl' O“é}hylm-ﬁﬂﬂaﬂbz%@ey%meanddeq
and the resulting  m xture_extractied wit : e canbi ned organic
extracts SEPEVRiHhepiRave; of samp L%Sfaaae@aggs @@61%‘2:’%1@9#‘%, dried
(MySH) , ﬁi&lh&l%béﬁyﬁﬂl?q]eﬁlﬂﬁﬂ?-ﬁt[@ﬁ‘)am i—@,gfﬂidﬁﬁfanpﬂglﬂé;tﬁ&@}thﬁﬁhﬁ ihe

chromat ography on silica gel using EtOArJi sohexane ( ) as eluent to

gi ve t A& pueBustof Bxaaplp dvinterds (0-3lg) ascorlipgmto|the prpegdyre qutlingd in Fgzmple 1, step
APCI (+ve) ;51 ddiybgh | Exanple 48

MS: APCI(-ve) 644 [M-H]

Example 49
20 5-(azetidin-1-ylcarbonyl)-N-{2-[(2,3-difluorobenzyl)thio]-6-[(1R)-2-hydroxy-1-
methylethoxy]pyrimidin-4-yl }foran-2-sulfonamide

SN F
0. .0
o o s ML F

To a solution of 5-(azetidin-1-ylcarbonyl)-N-{2-[(2,3-difluorobenzyl)thic]-6-[(1R)-1-methyl-

2-(triphenylmethyloxy)ethoxy]pyrimidin-4-yl }furan-2-sulfonamide (the product of step iv)
25 (0.24g) in methanol (SmlL) was added para-toluenesulfonic acid hydrate (58mg) and anisole

(0.341nL). After stirring at room temperature for 2d, H>O (5mL) was added and the mixture



3-cMuor ophenyl ) et hyl )thin] - G {[ (1R, 2S) - 2, 3-di hydr oxy- | - nmet
oxy}-4- pyrhnidinyl)l-1-piperazinesulfonamde 0O CH O ON
NwWo Zookroz488) H A solution of tert-butyl PCT/GB2005/003257

2, 3-di fl uorobenzyl )tbio]-6-{(1R)-1-[(4S)-2, 2-di net hyl -1, 3. di

4- yI]et hoxy} pyri m di n-4-yl)am no] sul f nnyl } pi per azi ne-1-carboxyl ate
(the product of step i) (0.23g) in 10%strifluoroacetic acid/ DCM
(5m) was stirred | h., The m xtur

t f
evapor at egEged 3295*3 %ég@e&%ﬁgéﬁh@o PIEARC et TSt W%@%&Pﬁfw ed
by WO 200660%; %%éd RELSO2A0R&6H 8 dporaidd td BYRI:S 51 RHAS qhkﬂf’és@uhg 51»(9;1& Solid

5% gr adi ent o] 1% aqueous anmoni um acetate in acetonitrile

el uent) twasg?uv@e# ke reverse ghess ki é@ﬁo%stoé?w@@tﬁml&a%e@mwmﬁn
APCI ( + , 5
i (3V§)1 LE}M%‘%AJWJ\%@EQ tb Qg&@% %Iejc%[:@ﬁiﬁfdé? wl%if%_gh% xgeﬁ 1008,
111), 45 3MS(APCKHys) S414M+EH] 111), 4.54 (br s, 1H), 4.81 (d, 111)

103 (s il o 2of 220 M b e Bl 2B, 0 i A6 8 B b

as fol I OWH{) 483icq, 1B 4.3PW, Y1), 4.51 (¢, 2H) 531 (d u.mtet 1H), 6.41 (s, 1H), 6.99-7.08 (m,
4-{[ (2- [(23d|f|uorobenzyél)th| ((lllli% [(48) 2, 2-dhnet hyl - 1, 3-di
oxol an-  2H), 7.11 (d, 18), 7.17-722'(m, 1 721

4-yl] et hoxy}pyrimdin-4-yl)am no] sul fonyl } pi perazi ne-1-carboxyl ate

The subtitle conpound was prepared from 1, 1-di net hyl et hyl

4- sul f ¥irsThegntsamediatessfor thiceomponyd wers peepaeed s &losms: of exanpl e 15, step

i), 0.26g) and 4-chloro-2-[(2, 3-

di fl uorobenzyl )thio]-6-{(1R)-1-[(4S)-2, 2-di net hyl -1, 3-di oxol an-4-yl ] e

t hoxy} pyri) rmeihmE [(tdmbﬂﬁlannnu)snlfoml] Eﬁmmlee 47, step i) (0.219)

accor di n he pr.oc ut | | ed..i I

0.28g M5 ‘Nb&l n&ejl%vlf Pl\(f ro Tfﬁ]{f&?% ('Fg) mDéfVFHOOm]\Q was ad‘?ietij tert-

5- (azet| obuﬂymmjﬁbqasﬁamyAﬁer%h{rﬁg[af &oarﬁm@érumwbemaws)m@m@dmsv{aé tiRre@- h

yar Oxy l ) rg?lsgﬂg.lpgctl Qto c?(e 1ep¥vralshr17111gd4v1rt]h ]%CX/I% E&EL) ﬁj[troa?eav%s evaporated to
dryness in vacuo. The resulting crude residue was purified by column chromatography using
EtOAc/isohexane (2:8) as eluent to give the subtitle compound as a foam. Yield: 2.75g.

MS: APCI(-ve) 260 [M-H]

20 ii) 5-(azetidin-1-ylcarbonyl)-N-(tert-butyl)furan-2-sulfonamide
To a solution of methyl 5-[(fers-butylamino)sulfonyl]-2-furoate (the product of step i) (2.15g)
in methanol (80mL) was added azetidine (1.15ml.). After stirring at room temperature for Sh
the mixture was evaporated to dryness in vacuo. The resulting residue was partitioned
between BtOAc (50mL) and HzQ (50mL). The separated organic layer was dried (MgSQa),
25 filtered and evaporated to dryness in vacuo. The resulting crude material was purified by
column chromatography (EtOAC as eluent) to give the subtitle compound as a pale yellow
oil. Yield: 3g.
MS: APCI(+ve) 287 [M+H]

30 i) 5-(azetidin-1-ylcarbonyl)furan-2-sulfonamide
A solution of 5-(azetidin-1-ylcarbonyl)-N-(fert-butyl)furan-2-sulfonamide (the product of step
i) (3g) in trifluoroacetic acid (90mL) was stirred at room temperature. After 18h the mixture



i~ HOO,0l \~F OSNNSTrN\ I H UTo a solution of
5- (azetidi n-1-yl carbonyl)-N{2-[(2, 3-difluorobenzyl)thio]-6-[(1R)-1-m

et hyl - WO 2006/024823 S PCT/GB2005/003257
2- (triphenyl met hyl oxy) et hoxy] pyri m di n-4-yl }furan-2-sul fonam de (the

product of step iv) 25 (0.24g) in nmethanol (5nL) was

addedpar a-t ol uenesul fonic acid hydrate (58ng) and anisole (0.34n).
After stirring at roomtenperature for.ggd, H20 (5nL) was added and
the m xture WO 2006/ 024823 PCT/ GB2005/ 003257 -95 exiracted w.th

Et OAc (3 ¥&§ @?E??ate?ﬁ%d’é’a%i‘%wuﬁr% W?@f@“\ﬂé‘ﬂ’éﬁt Sl flprd o
(Iom), d i&@%e@%é@%mpﬁﬁ&ﬁ@@h&%ﬁ&vﬁﬁﬂf ﬁt7§€ to dryness in vacuo.

The resulting crude solid was purified by reverse phase HPLC (50%to
5% gr adi eMS: 8PCH+ye) 2 dbdE ] ammoni um acetate in acetonitrile as
eluent) to give the title conpound as a white solid. Yield: 10ng. 5
MS: APCl (+ve) 541 [MtH+] rH NMR S (CDC13) 1.28 (d, 3H), 2.39

(qui nt e, ivp B-(aretidinACyl¢aibpnyiH)V-{ 23[(2,8- diftichrolidzyl) thi @ €5-{ (1 R)-1-4iethyl-24 . 33
(d, 1H), 4..3 1-1 .51 (1...21 5.3 uintet, 1H), 6.41 (s,
1H, 6. 99@‘?.1’%%Igy ‘;j“ﬂ“i%f)-“{?“,xy#! %W“"FJZI%&@“%‘?‘ in, 1H), 7.21
]gdi | 1H) 1@hf§r§ﬁ©ﬁﬂﬁﬁ(ﬁﬁpﬂﬁdl il e prepaed lﬁ’ﬂixﬁ-@@éﬂ@@ﬂ%lﬁﬂﬂfoﬁy]f@ﬁﬂ&l—ﬁﬂfoﬂ&nide {the
ol lows: i) methyl 5-[(teit-hu am jiLo on -2-furoate To _a

sol ut | on BPUHEChYID 50 (888 kg Pl Grimerep oo RO bt o
was  addedmb@Ls-(BighetlyBhetAeky§ethiFi-byritMdiR (B tpr S S & FlamtpROM, step iif) (0.41g)
tenperature for 2 days the m xture was filtéred 15 through a pad of
cel i t e 10 veespiding Witherprogsdrqepudingd @yEsampinb stapliv) Xieldy@3S&vaporated to
dryness iV . gt ting crude residue was purified by colum
chr omat oglglasfo yE&Ye}u-ggl Eﬁycli sohexane (2:8) as eluent to give the
subtitle conpound as a foamYield: 2.75g. MS: APCl(-ve) 260 [MH 20

ii) 5-(azgtidin-k-ylcarbonyl)-N-(tert-butyl)furan-2-sulfonam de To a
sol ution M@I 5-[(tert-butyl am no)sul fonyl]-2-furoate (the

product oN-(&rsPuty))-3-R{2[2,B-difluorob eyl thiok 8 (IR)-24draxycdied azeti di ne
(L5 RS e e RSB B RS abtle "

Tﬁ a solution of ethyl (2R)-2-({6-[({5-[(teri-butylamino)carbonyl}-2-furyl }sulfonyl)amino]-2-
[(2,3-diftuorobenzyl)thio] pyrimidin-4-yl Joxy)propanoate (the product of step iii) (0.25g) in
THF (10mL) was added a solution of lithium borohydride (0.6mlL, 2.0M in hexanes) dropwise
20 at 0°C. The mixture was warmed to room temperature and stirred for 18h. After cooling to
0°C, 1N HC1 (20mL) was added slowly, and the mixture extracted with BtOAc (3 x 20mL,),
The combined organic layers were dried (MgSOa), filtered and evaporated to dryness in
vacuo. The resulting crude oil was purified by reverse phase HPLC (75% to 5% gradient of
0.2% aqueous trifluoroacetic acid in acetonitrile as eluent) to give the title compound as a
25 white solid. Yield: 90mg. |
MS: APCI(-ve) 555 [M-H]



the m xture was evaporated to dryness in vacuo. The resulting residue
was partitioned between BtQOAc (50nL) and H2O (50nmi). The separated

organi c | aweo 2006624923 ed (MJSO4), 25 filtered and evapor agemsbebsiooss?
dryness in vacuo. The resulting crude nmaterial was purified by

col um chr omat ogr aphy (Et OAC as eluent) to give the subtitle conpound
as a pale yellow oil. Yield: 3g. Ms: APCI(+ve) 287 [MrH+] 30 iii)
S5-(azetidin-1-yl carbonyl )furan 2-sul forgapm' de A solution of

5- (azeti d | car bonyI; gt ert-butyl)furan-2-sul f onan de gt he

productoff 30 5 EPPL T (o =|1f441£ér CB6 (o B7y 3(66R, IERe 336, 1Hk
room-t r I 0

pCT) cBz00k Dosaty 268 g B coBTl i Galf A ot T R 2 09 0 1,

resul ti ng7.6v47.2de(m, 1H)t 2% de tiiM t h Et 20 and filtered to give the

subtitle conpound as a white solid. Yield: 1.75g. MS: APCl (+ve) 231

[ MEHH] 5 i v)

5- g} alzet 5 dTTre ihteyinedistoofoy Bis Sbrfpbubhd Hed tbfdradorn@bi®resy | ) t bi 0] - 6-[ (1R) - 1-m

et hyl -

(tiiphenyl met hyl oxy) et hoxy] pyri m di n-4-yl }furan-2-sul fonam de The

subtitle {oNTRMIsY Shaabfiril2{shfthamide
S5-(azetidin-1-ylcar onyI furan-2-sul f onam de %the product of step
iii) (O. 46g5>lu§%|of 5-formyl an-z—su]fomc acid sodium salt (2 97g), and hydroxylamine

4- chl or o- n’aeQi bk &]F%ﬂwdckﬁcbdci& fed at 60°Glor

met hyl - 2- t ny rret oxy yrimdi ne epro uct o
13, stéb Aftm) copbnglmgpom@elamrm thgsqlwnt Wes qgnmm@Uun’echﬂhﬁ pirade regidue was

N Crort - ol SpeR b0 | £ Sombh pGelBad Benlvadifin §hyd Aothe FiEHRLE DO
15 et hy aﬂﬂoxég)mm Mﬁsnnstgr%ﬂl gnggrﬁ??%sgnmmyemeﬁdeg%mm) s, he@iet] a0 |
o1 (15 [ (OB, AL cBE FUBRI FmBer s e TR TS PRI botween ice-

water (100mL) and EtOAc (100mL). The aqueous layer was separated and further extracted
15 with EtOAc (2 x 100mL). The combined organic phases were washed with brine (100mL),
dried MgS0,), filtered and evaporated to dryness in vacuo to give a crude brown oil. To a
solution of this crude oil (1.6g) in DCM (85mL) was added tert-butylamine (1.8mL). After
stitring at room temperature for 2 days the mixture was filtered through celite, washing with

DCM (2 x 20mL). The filtrate was evaporated to dryness in vacuo. The resulting crude

20 material was purified by column chromatography using EtOAc/isohexane (2:8) as eluent to
give the subtitle compound as a pale yellow oil. Yield: 1.0g.
MS: APCI(-ve) 227 [M-H]

ii) 5-(aminosulfonyD)-N-(tert-butyl)-2-furamide

25 A solution of N-(teri-butyl)-5-cyanofuran-2-sulfonamide (the product of step 1) (1.0g) in
triffuoroacetic acid (30mL) was stirred at room temperature for 24h. The mixture was
evaporated to dryness in vacuo to leave a crude yellow oil that was triturated with Et;0 and
filtered to give the subtitle compound as a white solid. Yield: 0.25g.
MS: APCI(-ve) 245 [M-H]

30 _
iii) ethyl (2R)-2-({6-[({5-[(tert-butylamino)carbonyl]-2-faryl}sulfonyl)amino]-2-[(2,3-
difluorobenzyl)thio]pyrimidin-4-yl}oxy)propanoate



[ (2, 3-di fluorobenzyl)thio]pyrimdin-4-yl}oxy)propanoate (the product
of step iii) (0.25g) in THE (1Om) was added a solution of |ithium
bor ohydri dgyé 908i34s232- OM i n hexanes) dropwi se 20 at O0C plhey h%fob&ﬁfl
was warmed to roomtenperature and stirred for 181. After cooling to
0C, INHA (20nm) was added slowy, and the m xture extracted with
Et OAc (3 x 20nmL). The conbined organic | ayers were dried (MgSH),
filtered and evaporated to dryness in _ggcuo. The resulting crude oil
was purified by reverse phase BPLC (75%to 5% gradient of 0.2%
aqueous t Ahe pubtitle sempoundavds grepared eeconding to the pmsedureeulinedtin exgmpde { biep

title co Lte ' j ' ; -ve) 555

v o BobeEaneRRts UbBeSihianti fus Bl RiadtBe (B8RS 1) 57

2 déBSI(—I)d, Tisécﬁbe(nzyﬁ@ﬁ&@cgtoﬁg)ﬁ@aﬂaﬂiumé;wj)z(gSﬁ,%)Yz—d@cxyclﬂph&@]phgséﬁh(jﬁBZ’(lﬁ,G’-hH) ,

: : .26+ 8. : r s :

o o8- v 0aPherPil P Bobvt (g o) deith cipergtd @ 3y g thhto 2.

i} (T[]e |t ﬁL e[t(mdifmos ﬁ@hf:l!}}l)ﬂhdﬂh}&]tﬁjﬁ]m;pyﬂdﬁqm;d}bﬁp}@{!@s{ﬁdp@%cfaﬁd]eﬂyﬁ esterl )
ert- -S-cyan an- 2- Qnam de solutign o L. )

5-f or nyl fﬁ%%fh@@fs@ ﬁ{%{%ﬁﬁ(‘ig%ﬁ) @WPQ%@?&"F%%@W%%%WHE

hydr ochl okl 880 gheQBnlifl i3fduha AN hirdahaaTRIG: o8¢ d (21nL) vas

heat ed at (%OC or 4h. 10 After cooling to roomtenperature the

sol vent wis: AFRGYE) 797 d. The crude residue was triturated with

Et 20 (3 x 50nmL) and dried under high vacuumto give a crude pale

brown solid. A solution of this material (3.7g) in
phosphdPuEzxmpleldri de (100n.) was heated at 60C for 18k After

cooling tg roo tare the mjx rtitioned, bet ween, i.ge-
water ( 10BSERN e iBepepr Dttt R L it RS on T e
further exifuashedulfbnmbide Et OAc (2 x 100mL). The conbi ned organic
phases were washed with brine (100Om), dried (MgSH), filtered and
evaporated to dryness in vacuo to give a cfude brown oil. To a
solution of this crude oil (1.6g) in (85 Phhas added
tert-butylamne (1.8nL). After stirringyat roomtenperature for 2
days the m xture was filtered through cektite, washing with DCM (2 x
20m.). The filtrate was evaporat€@ f® drynegss in vdcuo. The resulting
crude 20 material was purified® 8qQ| -: 0gF8 usi ng

Et OAc/ i sohexane (2:8) aﬁw Hi veM he Ssubt conpound as a
pale yellow oil, Yield: 1.0g. '

To a solution of 5-cyano-N-{2-[(2,3-difluorobenzyl)thic)-6-[( LR)- 1-methyl-2-
15 (triphenylmethyloxy)ethoxylpyrimidin-4-yl}furan-2-sulfonamide (the product of step ii)

"~ (0.15g) in methanol (5mL) was added para-toluenesulfornic acid hydrate (39mg) and anisole
(0.23mL). After stirring at room temperature for 5h, HoO (5ml) was added and the mixture
extracted with BtOAc (3 x 10mL). The combined organic layers were washed with brine
(10mL), dried (MgSOQy), filtered and evaporated to dryness i vacuo. The resulting crude solid

20 was purified by reverse phase HPLC (75% to 5% gradient of 0.1% aqueous ammopium
acetate in acetonitrile as eluent) to give the title compound as a white solid. Yield: 20mg.
MS: APCI(-ve) 481 [M+H]

"H NMR 8 (CDCl): 1.28 (d, 3H), 3.71 (dd, 1H), 3.76 (dd, 1H), 4.34 (4, 1H), 4.38 (4, 1H),
5.29-5.33 (m, 1H), 6.31 (s, 1H), 7.00-7.11 (m, 2H), 7.15 (d, 1H), 7.18-7.21 (m, 1H), 7.24 (4,
25 1H)

The intermediates for this compound were prepared as follows:



MS: APCI (-ve) 227 [MH ii)

5- (am nosul fonyl)-N-(tert-butyl)-2-furam de 25 A sol ution of

N- (t ert - butwo eobesganof ur an- 2- sul f onam de (the product eET&BEMsA)3257
(1.0g) in trifluoroacetic acid (301) was stirred at room
tenperature for 24h The m xture was evaporated to dryness in vacuo
to | eave a crude yellow oil that was triturated with Et20 and
filtered to give the subtitle conpoundgas a white solid. Yield:

0.25g. Ms: APCI(-ve) 245 [MH 30 iii) ethyl

(2R -2-({6-[({5-[(tert-butylam no)carbonyl]-2-furyl}sul fonyl)amno]-2
-[(2,3- dif lohiehahdag! | m di n-4-yl } oxy) propanoate WO

2006/ 024%%%%%%%5/ 003257 -98 The subtitle conpound was prepared
accor di ng sefutidreofg¥-trexsdutyd-Hayanofwep-2-sulforarisied the psedugt of(eketppla S0 gend

m xture < } . tert. =2z 1 2 .

1 sl bohSB FHRBEE Bis sdiry ke oA for PP mistre

2-di cyd ohmeyhpmhatedini drgneds indacks totleave aicswipryelins oil fhbt wis triteatet w(itkR4Ob)
30 , cesium bonate (0.65 and 2-11[6-chl oro-2 .

(T (225 oroE P o e ey Bk Eimin S ik o it sompomnd

aci d et hyd pssyediow dipyadaat29ef Exanple 11 step i) (0.26g) in dioxane

(1Om). Purification was trituration with Et20to give the subtitle

conmpound M8: APGHYER LN vi el d: 0. 259 MS: APCI (+ve) 599 [MrH*] 10

Exanpl e 51

5-cyano-N-{2-[(2, 3-di fl uorobenzyl)thio] - 6]-_4 (1R) - 2- hydroxy-1-nmethyl eth

oxy] pyHQ riDdf-eyapo-y{PA (% hdiflosehenayifiodd - Gmethyl20 N OS. F N H N

> tyan. N Gadfeh Al B etorpymidin -4y frpp2-cullopamide |

(tri phenyThestbtjtleccopipetinbweq prypared fom-S4cyphoffnsn-Zrsntfonamifie (e pgdugt ohgep 1)

par a-t ol dBRReted ok G0R Al BB Ngel R ¢Rip ARy

(triphenylmethoxy)ethoxy]-pyrimidine (the product of Example 13, step ii) (0.15g) according

15 to the procedure outlined in Bxample 1, step iv). Purification was by column chromatography
on silica gel using BtOAc/isohexane (1:4 to 2:3 gradient) to give the subtitle compound as a
pale yellow solid. Yield: 0.25g
MS: APCI(-ve) 723 [M-H]

20 Example 52
N-{2-[(2,3-Difluorobenzyl) thio}-6-methoxypyrimidin-4-yl}-4-pyrimidin-2-ylpiperazine-1-
sulfonamide
O/

% \/)N\ I F
NN s’\©’
S

=N
" The title compound was prepared according to the procedure outlined in example 1 step (iv)
25 using a mixture of 4-pyrimidin-2-ylpiperazine-1-sulfonamide (0.24g),

tris(dibenzylideneacetone)dipalladium (0) (60mg), 2-dicyclohexylphosphino-2’,4°,6'-tri-
isopropyl-1,1°-biphenyt (XPHOS) (31mg), cesium carbonate (0.32g) and 4-Chloro-2-[[(2,3-



(0.23nL). After stirring at roomtenperature for 5h, H20 (5nL) was
added and the m xture extracted wwth EtQAc (3 x 1 Om). The conbi ned

organi ¢ | agd soowesmzaashed with brine (10nl), dried (MpSEEB200s/003257
filtered and evaporated to dryness in vacuo. The resulting crude

solid 20 was purified by reverse phase HPLC (75%to 5% gradi ent of

0. 1% aqueous ammoni um acetate in acetonitrile as eluent) to give the
title corrpound as a white solid. Yiel d;gg?Orrg VB: APCI( ve) 481

[MtH "H NMR S (CDC13): 1.28 (d H) 3.71 (dd, 1H gd, 1I—?, ,
4.34 (d, @ﬂu@ph@ybm@dllﬂ&%&mﬂ@om g (e prpgluct gt E&aﬂe@e Sisfep ) (0:20g)

7.00-7. 1%, matEda Mrnkdik 25
1H) The |nterrred| at es’[#é this cgr%agéﬁ%g d@e&preparaelgatzgl%?h)(]%m\ﬁs WO
2006/ 024829 A(iTierat03/800 3 AsgradiegPas ghjenstogrentbé titlaesmpoynd hHmpale pellody

sol uti on tyl)-5-cyanof uran-2-sul fonam de (the product of
exanpl e Ems%%grﬁ ﬁ)%]l 0g) in trifluoroacetic acid (301L) was

sti rredsS aMSr ABCI(hreeht0gMH#EE for 24k The m xture 5 was evaporated to

& %%eZEd‘ HRE O B &P%{ﬁédﬁail Gl e e Do 47 el it gt bF

29 VB:
gAIF)\éf(tvg)@tilg?l'fka“ﬁmlrppuB)g @s1HR 7a8l(&, YBY, Baw (@idm), M. 84 s, 01)299.
5-cyan-N-{2-[ (2, 3-di fl uorobenzyl )thio]-6-[(1R)-1-nethyl -

(111 phenytuphyhoit) e iR EA P M bibpdred b fothae: 2 sul {onani de The

subtitle compound was prepared from 5-cyanofuran-2-sul fonam de (the
produciOof step i) (0.29g) and

4-chl thiol-6-[(1R)-1- et hyl - 2-
(trcl pﬁre(l’)l ﬁdﬂyﬁ%ﬂﬁj?ﬁgﬁg l%%lr%:ll/ I'ne e]he :o?oducg(of)Exagl ey13 step
ii) (0. IBg)subtiteorodipogud &as prepired mcomargmehecpmmmwmeﬁmmmplens step
t P t by .

st g £ A ﬁ&%ﬁ%&”%&fﬁd@gé*@gﬁ?%ﬁ?m@%ﬁﬁ% Gifang g3 gt e
conpound @btide cdh@cRny &4 h ahits liddyield: elodg. 0. 259 MsS: APCI (-ve) 723
[MH 20 Exanple 52

N-{ 2- [ (2, '3t PMR: GqDMB0Y .00 (h210), 363 e 2H36,68)(t, iLH),06.81 @bs,yIED; 839, 2H) di n-

2-yl pi perazine-1| -

Example 53
N-{5-[({2-[(2,3-Diftluorobenzyl)thiol-6-methoxypyrimidin-4-yl Jamino)sulfonyl]-4-methyl-
1,3-thiazol-2-yl}acetamide

O/
=N F
0, ,0
H-(S \ \NQS,@/ F
Dasg

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

20

using a mixture of N-[5-(aminosulfonyl)-4-methyl-1,3-thiazol-2-yl]acetamide (0.25g),
tris(dibenzylideneacetone)dipalladium (0) (64mg), 2-dicyclohexylphosphino-2°,4°,6’-tri-
isopropyl-1,1’-biphenyl (XPHOS) (33mg), cesium carbonate (0.69g) and 4-Chloro-2-[[(2,3-

25 difluorophenylymethyl]thio}-6-methoxypyrimidine (the product of Bxample 35, step i) (0.21g)
in dioxane (6ml). The crude material was purified by column chromatography using
EtOAc/isohexane (2.5:7.5 to 4:6 gradient) as eluent to give the title compound as a pale
yellow solid. Yield: 85mg,



sulfonamde O O Ol ~NNSNNSF NNJ HiN The title conpound
was prepared according to the procedure outlined in exanple 1 step
(iv) 25 uswvangoosrosaeast ure of 4-pyri m di n-2-yl pi per azi ne- pegigBingantae
(0.24qg), tris(dibenzylideneacetone)dipalladium (0) (60n),

2-di cycl ohexyl phosphino-2',4",6"'-tri- isopropyl-1,1'-biphenyl (XPHOS)
(31nyg), cesiumcarbonate (0.32g) and 4-Cbloro-2-[[(2,3 WD 2006/ 024823
PCT/ GB2005/ 003257 -100 ~101-

di fl uorophen hy. 6- met hoxypyri m di ne (the product of
Exanpl e 3@ &éﬁ V‘?%%&b in dioxane (6m). The crude nmaterial was

G aai ent ) v ST SFREHELY 15 93 aBt DG AR o2 ) T

Yield: 0.@00gH)5.MdLARDI (+ve) 510 [M-H] 1H NMR S (DMVBO) 3.26 (m
411), 3. 77(m 41-1), 3.86 (s, 3H), 4.47 (s, 211), 6.08 (s, 1H), 6.67

(t, 11 lélgrzﬁéalatés]%r &%rgfo%d%gpetpﬁ%mégaéﬁ}ﬂo , 8.37 (d, 211),

11.16 ( The Internediate f I's conpound was prepared as
fol lows: 10 |) 4- Pyrlmdln 2-yl pi perazine-|-sul fonam de The subtitle

co ound in exanpl e
15ms)t ep % pergil n- li/?ﬁélér%ﬁ%ﬂd? %&E@%&Q&&I fam dgp
(1.29) i rﬂ‘cda snspamw(umt(}acdtﬂatgjm}}%dmhyl-é;:ﬁbhaizd:le—Sesuﬂfpnylmﬂloalﬂeel ) iid BCM
solid. Vi

211 3.83, (t, ,
o 65 (¢, QD v Sk B e (g s g ST o ehiperaind
N-{5- [ {4 2fo£ 1, "Bhetﬂuﬁ;hu@mbaﬂztyd withiFO+Ad BRI OMAkS). 4Fhélch@Bined) Su
| fonyl]-4-methyl- 1,3-thiazol-2-yl}acetamde O . .
organic éxtracts were dried (MgSO4¥ tered and evaporated to give the subtitle compound as
a beige foam. Yield 1.1g.

MS: APCI(+ve) 292 [M+H]

15 i) N-[5-(Aminosulfonyl)-4-methyl-1,3-thiazol-2-yljacetamide
A solution of N-{5-[(tert-butylamino)sulfonyl]-4-methyl-1,3-thiazol-2-yl }acetamide (1.1g) n
TFA (10ml) was stirred at room temperature for 3d. The mixture was evaporated, redissolved
in TFA (10ml) and stirred for a further 1d. On evaporation the resulting oil was azeotroped
with DCM (x2) and triturated with EtO to give the subtitle compound as a beige solid. Yield
20 0.7g.
MS: APCI(+ve) 236 [M+H]

Example 54
2-Amino-N-{2-[(2,3-diflnorobenzyl)thio]-6-methoxypyrimidin-4-yl}-4-methyl-1,3-
25 thiazole-5-sulfonamide

\
O\\ ,,O

HN-<\

The title compound was prepared according to the procedure outlined in example 1 step (iv)
using a mixture of 2-amino-4-methyl-1,3-thiazole-5-sulfonamide (0.23g),



~F OSOi FNSHNS/ N20 OThe title conpound was prepared
according to the procedure outlined in exanple 1 step (iv) wusing a
m xture of v bdsomgisnosul fonyl)-4-nethyl -1, 3-t hi azol - 2- yt1aeeisdi:ee
(0.25g), tris(dibenzylideneacetone)dipalladium (0) (64ng),

2-di cycl ohexyl phosphino-2',4",6"-tri- isopropyl-1, 1'-biphenyl
(XPHOS) (33ng), cesium carbonate (0.69g) and 4-Chloro-2-[[(2,3 25
di fl uorophenyl ) net hyl ] t hi n] - 6- nethoxynuninidine (the product of

Exanpl e 35, st 0. 21 d 6m.). Th de rmf
puri 1 o By bemalittneseisma i BbHR ChHGE: BRSSO 3 1 5 (o

4:6 di -
Y N T L ARE L S

APCI (+v e)dlﬂiﬁioghmyl}mqﬂlyl}fbmﬂx@m@h xepaiiding (26 p(csiucmﬁ)'ixa@pkﬁ (gep B i%érg)

3.90 (s
111) 5 Tﬁ%la%ﬁ?‘“eer i a es Al S@vgs oungjz\?\fgl?%n%g}gggar apagjﬂ?mél OWs:
1) 5 EtOAcfzsahexane (2:8 to 4. 5 5 5 gradient) as eluent and trituration with Bt,O to give the title

N-{5-[(tert-But no) met hyl - 1, 3-t hi azol - 2-yl } acet am de
To a susﬁ@ﬁ’é’?‘ﬂ?ﬁiy aeﬁ‘{yﬁ%sﬁ holé E4- met hyl - 1, 3-t hi azol e- 5- sul f onyl

chlori deM@MIJ,%)m(.ﬂPM) was added tert-butylamne (0.92n)) and
the mxtyre was stirred roomtenperature 10 for 9%5531% gn(ﬁ_ﬁr,Yes
was di | ut BdNMR ﬁmoaﬁd’fze(ﬁ:t@eg 28 (§pPHh 4960652585 0-07rise i 3

organic ty r My$f¥), filtered and evaporated to give
t he subt |?t gﬁzo%%gr\ H(ji 134 (%EI §§4f oamYield 1.1g. Ms: APCl (+ve) 292

[ MrH] 116 ||) N-[5 (Am nosulfonyl) 4-met hyl -1, 3-t hi azol - 2-yl ] acet am de
A soluti

N-{5-[(te HB:e for q;%pnwtjlwis%?ﬁec}asfogow% azol - 2-yl }acet am de
(1.1g) in TFA (10n1) was stirred at roomtenperature for 3d. The

Further H-ABRBOHRERR O ER SRR | s Azeotroped

A. suspension of N-[5-(aminosulfonyl)-4-methyl-1,3-thiazol-2-yl]acetamide (the product from

15 Example 53, step ii) (0.44g) in hydrazine hydrate (1.5ml) was stirred at room temperature for
4h. The mixture was diluted with H,O and extracted with EtOAc (x4). The combined organic
extracts were dried (MgSO,), filtered and evaporated to give the subtitle compound as an off-
white solid. Yield 0.23g,
MS: APCI(+ve) 194 [M+H]

20
Example 55
N-(2-[(2,3-Difluorobenzyl)thio]-6-{[(1R,2S)-2,3-dihydroxy-1-
methylpropylloxy }pyrimidin-4-yl)methanesuifonamide

y 15\ L

25 To a solution of N—(2-[(Z,S-diﬂuorobenzyl)thio]-G-{(1R)~1-[(4.5‘)—2,2-di1:aethy1—1,3-diox01an-4-
yljethoxy }pyrimidin-4-yl)methanesulfonamide (0.23g) in MeOH (2ml) was added TFA
(0.4m1) and the reaction was stirred at room temperature for 20h. The mixture was



with DCM (x2) and triturated with Et20 to give the subtitle conpound
as a beige solid. Yield 20 0.7g9. Ms: APClI(+ve) 236 [MrH  Exanple 54
2- Am no- N- 0 bdodronssh f | uor obenzyl ) t hi o] - 6- met hoxypyri m gtmzmg,}mgs.,ne
thyl-1,3- 25 thiazole-5-sulfonamde N ~/ Oa0 ~~F HN\VINS\H N S
The title conpound was prepared according to the procedure outlined
in exanple 1 step (iv) wusing a m xture of

2-am no- 4- et hyl - 1, 3-t hi azol e- 5- sul f ongga.de (0. 23g) WO 2006/ 024823
PCT/ GB2005/ 003257 -102_tri s(di benzylideneacetone)di pal | adi umg{
(73ng), 2eHPesMdotiRedEh Bsysirated sodiuan cagbanate; soluing%m o0 retacidified {otpEFy |
( XPHOS)  ( (

di fl uor opﬁggg%a)mﬁag%%blg %1%?{):?%{]&%t r@ig%gl}m%% ne ée&%dtf’zg%%%eta vglPlHZO and
Exanpl e 3&jeddp gjveithe (il @mpound as aitrexm salid; GFiehl 0. IVEe crude material was
purified graphy using 5 Et QAc/i sohexane (2:8 to
4.5:5.5 g%dg%#@ags el uerﬁ] and trituration with Et20 to give the
title Eo DiviRt SHOMS0OEI.42 (¢ 8H),B. zemsesm, 3.06 {oRH), B62 (dibdfillef, 4¥8),) 4. 40@uintet,

% 2?“ (o7 260 & B Rortd faaf 17 gy, 1o By Goncr o Ry S5 B,

, 1H) 24480 thelrnt ermedi ate for this conpound was prepared as

lows: 1) 2-Am no-4-nethyl-1, 3-thiazol e-5-sul fonam de A suspension
of N-[ 5- (am nosul fonyl ) -4-nethyl -1, 3-thi azol - 2-yl ] acet am de (the
product fRiekBedXa i Ris 38upSir@vdsiperRa4d Bk hydr azi ne hydrate
(1.5m) was stirred at roomtenperature for 4h. The m xture was
dilutedOwith H20 and extracted with Et OAc (x4). The combi ned organic

i 5L AR AR i 308, A AR LA

yl]ethoxy }pyrimidin-4-y)methanesulfonamide

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

(iv) using a mixture of methane sulfonamide (0.25g), tris(dibenzylideneacetone)dipalladium.
15 (0) (55mg), 2-dicyclohexylphosphino-2’,4°,6’-tri-isopropyl-1,1’-biphenyl (XPHOS) (29mg),

cesium carbonate (0.30g) and 4-chloro-2-[(2,3-difluorobenzyl)thio]-6-{ (1R)-1-[(4S5)-2,2-

dimethyl-1,3-dioxolan-4-ylJethoxy }pyrimidine (the product of Example 47, step i) (0.25g) in

dioxane (5ml). The crude material was purified by column chromatography using

FtOAc/isohexane (2:8) as eluent to give the subtitle compound as a yellow oil. Yield: 0.25g.
20 MS: APCI(+ve) 476 [M+H]

Example 56
' N-(2-[(2,3-Difluorobenzyl)thiol-6-{[(1R,2S)-2,3-dihydroxy-1-
methylpropyljoxy }pyrimidin-4-yl)morpholine-4-sulfonamide

25
To a solution of N-(2-[(2,3-difluorobenzyl)thio]-6-{(1R)-1-[(45)-2,2-dimethyl-1,3-dioxolan-4-
ylJethoxy }pyrimidin-4-yl)morpholine-4-sulfonamide (0.20g} in MeOH (2ml) was added TFA



V5. APCI (+ve) 194 jM+H 20 Exanpl e 55

N-(2-[(2, 3-Di fluorobenzyl)thin]-6-{[(1R 2S)-2, 3-di hydroxy-i -

met h I propx*,bgmbmgj m di n-4-yl ) met hanesul fonami de O | Porc@hbi00S
'10i FHNS 25 To a solution

ofN—(2 [ (2, 3-difluorobenzyl)tbio]-6-{(1R)-1-[(4S)-2,2-dinethyl-1, 3-di
oxol an-4- yl]ethoxy}pyrimdin-4-yl)nmethanesul fonam de (0.23g) in McOH
(2m) was added TPA (0.4ml) and the rggqtion was stirred at room

tenperature for 20b. The m xture was WD 2006/ 024823 PCT/ GB2005/ 003257
-103 evapfﬂﬁméandﬁmwﬁ%was; mt%mﬂ@m@aﬁucﬂfﬁoaa&hadﬁwr@xw Y3 on and

Fosul t | ngtBaplelf abferER in oS AIrAL TRl BB Sndhils ShidiL NG pEEr
title conmthlgﬂacabacatlc aedm1§x¢md1g Y'ﬁhetr@bmngigildw coflR@td, washed g Faraid
5 '"H NWR @) 2 3.36 (t, 2H), 3.62
(qui nt et . d’i‘?ﬁﬁmgh e é%?‘q“’“"“&a%%ﬁ”m%e g’ %”t‘elgﬁ)ﬁfg 4, 93((d, l:[DlS)», 5. 17
(qui nt ef, MSV[APEI@-?zeXmﬂLHH] 7.17 (m 1H) 7.35 (m 1H), 7.40 (in,

-1)H) The 1 gt SAIRA Fngsb9h. 1504 SeS S ROUn e ks A 5166 o, 5! 245 g, 20
N-(2-[(2, 360 *IHPWC@%G,ZW(R S'Zt)%mﬁre{, 1 iR6:0b-(5,(45) 7.26 Gn,HHYEY BY (m,218); €. 0X

ol an- 4- yI ] et hoxy pyrimdin-4-yl) nmet hanesul fonam de The subtitle
conpound (s I@repar ed according to the procedure outlined in exanple
1 step (iv) using a m xture of nethane sul fonam de (0. 259),

tris(di benzyli deneacet one)di pal |l adium 15 (0) (55ny),

2- di cydDomwmo@QﬂmfmﬂlBCoﬂipoﬁidwﬁ-mmd@pﬁqnoﬂsl bi phenyl ( XPHOS)
(29ny), cesium carbonate (0.30g) and

4-chl oro-2-{(2, 3-di fl uorobenzyl)thio]-6-{(1R)-1-[(4S)-2, 2-

d| met hy! - ) AB(3H(2;3abidtxodobehyylythinl 6} {GUR)- 1] (dS)d 2 @hnethyl- b3ulioxob-Ex anpl e

step | l)]etﬁoxy%p%muﬁn 4-yl)morpholine-4-sulfonamide
‘The subtitle compound was prepared according to the procedure outlined in example 1 step

15 (iv) using a mixture of 4-morpholine sulfonamide (prepared according to patent WO
2004/011443) (0.15g), tris(dibenzylideneacetone)dipalladium (0) (55mg), 2-
dicyclohexylphosphino-2’,4°,6-tri-isopropyi-1,1’-biphenyl (XPHOS) (29mg), cesium
carbonate (0.30g) and 4-chloro-2-[(2,3-diftuorobenzyl)thio]l-6-{(1R)-1-[(45)-2,2-dimethyl-
1,3-dioxolan-4-yl]ethoxy }pyrimidine (the product of Bxample 47, step i) (0.25g) in dioxane

20 (5ml). The crude material was purified by column chromatography usmg EtOAc/isohexane
(1:9 to 2.5:7.5 gradient) as eluent to give the subtitle compound as an off-white foam. Yield:
0.20g.

MS: APCI(+ve) 547 [M+H]

25 E}:!ample 57
N-[2-[(2,3-Diftuorobenzyl)thio]-6-(methylthio)pyrimidin-4-yllmethanesulfonamide



di oxane (5nl). The crude material was purified by colum
chromat ography using EtQAc/isohexane (2:8) as eluent to give the

subtitle cogpapR@as; @ yellowoil. Yield: 0.25g. 20 MS;
276 [ MH | Eroruai @ PCIEERbdENEs7

N-(2-[(2, 3-Di uorobenzyl )thio]-6-{[ (1R, 2S)- 2, 3-di hydr oxy-1 -

met hyl propyl ] oxy} pyri m di n-4-yl ) nor phol i ne-4-sul fonamde OH i~ S ~N
OHF rNSH N S F 25 To a solution _1¢s.

of N-(2- [(2 3-di fl uorobenzyl)tbio]-6-{(1R)-1-[(4S)-2, 2-di nethyl -1, 3-di
oxol an- 4- AypikErhefasthane Gﬂmﬂewzmr‘@%@bemh@swef@nh@d@d(m @)g)

(0. anD) shaTEne SeRAiRty RN, S o R RRPR0S ot
ol ut] 3nmmmmw@dsgmgﬁ'ﬂ??“[m’gdﬁ"ﬁmﬁy?mmnf?hﬂdﬁ?‘éﬁﬁdﬁe
stirri ng ? ﬁf %?Wg @gé@dﬂ&k‘i’%‘a@eﬁ?‘ﬂ éﬁ@i}oq}ﬁ? ﬁﬁ%ﬂ”
dried t§ ghvepolddent lsiﬂsﬁtad(mmmmﬂnaﬁloﬁdemw aﬁldéchiﬂthhe Ms@tifly Sixdkhe exﬁadi@
'(A\ECI (2;3/6\) Stgétg%‘%/s?— 'ﬁ)ﬁ)chgNR d ogg#.\[c)wsogcts erg bfedvxfg ’sagqa%g@aqm]&oé;bg@m

5. 20 (qui pliside, dded) M C%§5 fﬁﬁ:red]ﬂ eva%oﬂa@ed( The 1‘13;1&116 WZS ﬁlﬁ]f{eﬂ "By r&@se Hhasd 3

(bs, 1H 10 The |nterrre late for thi's conpound f)are
fol | ows: }]?LC clutmg with acetonitrile / aq, O 1% TPA mixtures to gwethctlt e compmmd as a white

N- ( 2- [(2 nzyl)thl 0] - 6-{(1R) - 1- [ (4S) - 2, 2- di net hyl - 1, 3- di ox
ol an- 4- oxy |m di n- 4-yl ) nor phol i ne- 4- sul fonam de The
subtitle WGH&V@WSMﬁﬁﬂed according to the procedure outlined in

cxamLe e S48 08, ) By a0 R B

tris(di ben2id7izd¢ngaget one) di pal | adi um (0) (55nmg), 2-
di cycl ohexyl phosphino-2',4' ,6'-tri-isopropyl-1,1'-bi phenyl (XPHOS)
(29ny), cesium

The intermediate for this compound was prepared as follows:

15
i) 4-chloro-2-[(2,3-difluorobenzyl)thio]-6-(methylthio)pyrimidine
To a solution of 4,6-dichloro-2-[(2,3-difluorobenzyl)thio]pyrimidine (the product of example
1 step i) (1.54g) in THF (50mL) was added sodium methanethiolate (0.39g). The mixture was

allowed to warm to room temperature and stirring continued for 2h. Saturated ammonium

20 chloride was added and the resulting mixture extracted with EtOAc. The combined organic
extracts were washed with saturated aqueous sodium chloride, dried (MgSQy), filtered and
evaporated to give the subtitle compound as a pale yellow solid. Yield: 1.51g.

MS: APCI(-ve) 317/319 [M-H]

25 Example 58
N—[2-[(2,3-Diﬂ|10robenzyl)thi(i]-6-(meﬂ1y1ﬂ1io)pyrimidin-4-y1]azetidine—1-sulfonamide
-~
X
o.of N b

h) ’

C/N’S“H N™ s



carbonate (0.30g) and
4-chloro-2-[(2, 3-difluorobenzyl)thio]-6-{(1R) -1-[(45)-2, 2-di net hyl -

1, 3- di oxol 3f04oexbieinoxy} pyri mdine (the product of Exai;@Jf,%Bg% ofsbeP
i) (0.25g) in dioxane 20 (5ml). The crude material was purif (f

col utm chr omat ogr aphy usi ng Et OAc/i sobexane (1:9 to 2.5:7. 5
gradient) as eluent to give the subtitle conpound as an off-white
foam Yield: 0.20g. M5: APCl(+ve) 54714¢WH 25 Exanple 57

N-[2-[(2,3-Di fluorobenzyl)thio]-6. (math%ltm 0) pyri m di n- 4- nmet hanes
ul f onani démm@@fazeuds:q-ﬂﬂnﬁcgmmde(prw ewerdines ratepic/ 14893257

-105 A m e Q@mg v 40 @
tris(di bedr(é%g)l %Qgeacespﬂ Q%aé‘%}lb%g I um ?@)2@%3 jcyclohexylphosphino-2’ 47,6
2- di cycl otnieigprppydsiphiibighefy], (KPI—IDS)(t'ng)smnuw,faibonatﬁ 0. 53g) e ¢chioxPR0E)3-
17 Si u
47 Chl br o- SRRSO AR GNP o tBHns Cps st of PRSP R0 e
% Ed_llj_ (r:]t 5 lemﬁdneml{gﬁL)(@as&ﬁgtl)ad anl Uﬂl"@)fcaﬂlﬁh.('m&rﬁu)ctm\ﬁd @a&mleﬁtﬁanatsgﬁ% for
e mxture (ofo]0) and saturated amoni u
added anoaqqﬁ‘%m%r% @Vﬂﬁ?‘ﬁeé Eece dw“i}bfet%tré‘ft %@ O’I\I%I ned
or gani ¢ ee%ﬁﬁ‘rﬁﬁéd% gﬁﬁ@eﬂﬁ%@ Qb rdMvhidhed Fith bAhRdd aguReYSodnasl MBS Bhed | de,
dried (MgSH4), ered and evaporated. The residue was UI’Ierd by

reverse ) Hﬁ‘?@deﬂﬂé evangraipd: e sesidum ey pyriied by gevegse P%‘SPFPEW thl%ﬂge s

0 U B RODR, B kil il 0I5y e

(211, &),sobd7@ieldPPmg), 6.99-7. 10 (2H, m, 7.21-7.24 (1H, m The

i nt er medi | nd was prepared as follows: 15 1)

4-chl oro- @%[fx%&g"ﬁaf‘ﬁa r'obenzyl )t hio]-6-(nethyltbio)pyrimdine To a
sol gt i on ?{NMEG(@D(CB) ®2.05 22H, (q&;n%et}j%ﬁfll;(m@,TetmyHE q(ﬁflélr, 021;_ :)a]ﬂfwzH rsiggﬁ.&;le(lﬂme
product o .54qg) in was adde

sodi um’retﬁgggwgﬁa@epl e—gé‘gél)ﬂ e mxture was allowed to warmto
room tenperature and st| rring continued for 2h. Saturated amoni um

15 Example 59 .
N—[Z-[(2,3-Diﬂuorobenzy1)thio]-6-(methylthio)pyﬁmidin-4-yl]morpho]ine-4-sulfonamide

e m .y

A mixture of 4-morpholinesulfonamide (prepared according to patent WO 2004/011443,
0.39g), tris(dibenzylideneacetone)-dipalladium (0) (33mg), 2-dicyclohexylphosphino-2°,4’,6’-
20 tri-isopropyl-1,1°-biphenyl (XPHOS) (17mg), cesium carbonate (0.58g) and 4-chloro-2-[(2,3-
difluorobenzyl)thio]-6-(methylthio)pyrimidine (the product of example 57, step i) (0.38g) in
dioxane (10mL) was heated at 100°C for 18h. The mixture was cooled and saturated
ammonium chioride was added and the resulting mixture extracted with EtOAc. The
combined organic extracts were washed with saturated aqueous sodium chloride, dried
25 (MgS0y), filtered and evaporated. The residue was purified by reverse phase HPLC eluting
with acetonitrile / aq. 0.1% ammonium acetate mixtures to give the title compound as a white
solid. Yield: 30mg. ‘
MS: APCI(+ve) 449 [M+H']



20 chloride was added and the resulting m xture extracted with Et QAc.
The conbi ned organic extracts were washed with saturated aqueous
sodi um chl gghdfeosished (MJSA), filtered and evaporat eggg%ﬂﬁ%éﬁ
subtitl e conpound as a pale yellow solid. Yield: 1.51g ve)
317/ 319 [MR 25 Exanple 58

N-[2-[(2,3-Difl uorobenzyl)thin]-6-(nethylthio)pyrimdin-4-yl]azetidin
e-l1-sulfonamide O, ONF GV S\N NJS )jof. H WO 2006/ 024823 »
PCT/ GB2005/ 003257 -106 A mixture of azetidine-I|-sulfonam de

(pr epar ed Téé\%?\&@ﬁéflsbé 2%t (BH: VPO 1 L0372 4431, 1), 8. 4843, 5), 6.73 (11, 5), 7.00-
tris(diberz t al 'adi um (0) (33ng),

2-di cycl oz ﬁ phojsfag%iqn'gﬂg I-Hjhﬁ - tri-isopropyl-1,1'-biphenyl (XPHOS)
(17ng), cesium carbonate (0 58g) and 4-chloro-2-[(2, 3-

di f | uor obgnz Iit i 0] -6-(nethylthio)pyrimdine (the product of exanple
57, step Eﬁ%ﬁ%@g) in 5 dioxane (10nL) was heated at 100C for 18h

The i Xx5UNGMEBQ, %Dﬂilﬁdﬁ]ﬂibﬁiybﬁkﬂfyﬂﬂﬂd]-@{\mmpnﬁﬁﬂhﬁhbﬁﬁlms added and
the resul ti m xt yre extract onbi ned organic
extracts TSHEIRTopFHORK 4By dup ‘ﬁ?ﬂﬁﬂmgﬁ}%ﬁ%&? chloride, dried
(MgS™), filtered and evaporated. The residue was purified by reverse
phase HPLC eluting wth acetonitrile / aq. Q.1 % amoni um acet at e

m xtures to give the title conmpound asgd Wt 10 solid. Yield:
50my. MS: APCl (+ve) 419 [M+H+] iH NVR {CDCE3) S 2.25 (2H, quintet),

2.51(3H, s), 4.01 (4H t), 4.43 é ,NG\SQ;QIH,F s), 6.98-7.10 (2H,
m, 7.21-7.24 (IH m 15 Exarrple%\9
N-[2-[(2,3-Di fluorobenzyl) 1:140) ¥ti n-4-yl ] nor phol i

[
ne-4-sulfonamde S6 N F O\)O N-ISN NJ, S

To a solution of N-[2-[[(2,3-difluorophenyl)methyl]thio}-6-[(1R)-1-[(4R)-2,2-dimethyl-1,3-
dioxolan-4-yllethoxy]-4-pyrimidinyl]- 1-morpholinesuifonamide (the product of step i)

10 (0.17g) in DCM (5Sml) was added iron (III) chloride hexahydrate (0.25g). The reaction
mixture was stirred at room temperature for 3h after which time further iron (I} chioride
hexahydrate (0.25g) was added. After a further 3h saturated aqueous sodium bicarbonate
(1ml) was added. The layers were separated and the aqueous material extracted with DCM
(x3) and EtOAc (x3). The combined organic extracts were washed with saturated aqueous

15 sodium chloride, dried with sodium sulfate, filtered and evaporated. The residual solid was
purified by reverse phase HPLC (gradient 25-95% acetonitrile in 0.2% aqueous TFA) to
afford the title compound as a white powder. Yield: 23mg
MS: APCI(+ve) 507 [M+H"]

'H NMR: & (400 MHz, CDCls) 1.31 (d, 3H), 3.29 - 3.32 (m, 4H), 3.60 - 3.80 (i, 7H), 4.36

20 (YAbq, 1H), 4.36 (2Abg, 1H), 5.31 (quintet, 1H), 6.23 (s, 1H), 6.99 - 7.10 (m, 2H), 7.20 -
7.23 (m, 1H).

The intermediate for this compound was prepared as follows:

25 i) N-[2-[[(2,3-Diflaorophenyl)methyljthie]-6-[(1R)-1-[(4R)-2,2-dimethyl-1,3-dioxolan-4-
yllethoxy]-4-pyrimidinyl]-1-morpholinesulfonamide



Q) H A mixture of 4-norpholinesul fonam de (prepared according to
patent WD 2004/011443, 0.399),

tri s(di benaybhegpesset one) - di pal | adi um (0) (33nm), PCT/GB2005/003257
2-di cycl ohexyl phosphino-2',4",6'- 20 tri-isopropyl-1,1'-biphenyl
(XPHOS) (17mg), cesium carbonate (0.58g) and 4-chloro-2-[(2,3

di fl uorobenzyl )thio]-6-(nmethylthio)pyrimdine (the product of exanple
57, step i) (0.38g) in dioxane (I1Om).19¢&s heated at 100C for 18K The
m xture was cool ed and saturated _anmoni um chl ori de was_added and the

resul ti ngAiPite ef Beiphabncetr syfanimidedpreparyhecoriinedP egoWibai0¢/011443,

extracts t(gl%ngg d 25
(MgSH™) , W?%ﬁ%ﬂ%ﬁnﬁgﬂ#e? he ?@g%gg le i&%dh}zfl?%\%er se

phase HPL 4\ Qtitirisppragiyl- h,labHﬂIGWI(XPH@S) (laqlg),@esiumambomm(ﬁ

s e e R

NVR ( CDE1glet®rxy. }ﬁﬂr(lﬁidmes()he FRoBOt ¢iAimplp 45 Step i) @150g) in adhytBoys2tiyxasy |

6.73 (1H, 2H 7.2 60 5

N (o b Gt Beea b pehiocibly oy 160 30Ol onth v Rt cogfingtor 20
met hyl pr om lsaﬁﬂdtcdflaqﬁ%usfﬁnﬁhcmiﬁﬂrcﬁloﬁ@é RhOddded anthé foRalbhg enixthre efdthctdd
SCOH H. S To a sol uti on of
N-

[2 F[ [ ( zws‘-h&t%&%w@wﬂ (PEFARA PRty Ferg Maghad) with saturpted aqueous sodivgy | -

1,3- di oxghigidedaydd ﬁ&ﬂ%@ﬂmé&lﬁ}fé Ifﬂ@efiu@xa bodpo RGP IR feRBSIN AR 6
(the product of step i) 10 (0O 17) DCM (5ml) was added I'ron IYI

chl ori d@ P@myhrpa@ogwhzgg)sﬂmﬁ@ng @éé? toh naﬁdaerqqf@t@ég agd ;srhhezaanatas

roomtenp f Ff'zﬂj; (1) chloride
hexahydr a?&%géglgg%\/\sggug%éc?%%o terg;égHF Tt glrilﬁ h sa urat ed aqueous
sodi um blmwﬁmwe)ﬂ'?rﬂbﬁﬂﬁs added. The | ayers were separated and
the aqueous material extracted with DCM

Example 61
15 N-[2-[[(2,3-Diftuorophenyl)methyl]thio]-6-{[(1S,2R)-2,3-dihydroxy-1-methylpropylioxy}-
4-pyrimidinyl]-1-azetidinesulfonamide

/g\ OH F
\‘ 'f f F

To a sohition of N-(2-[(2,3-difluorobenzyl)thio]-6-{ (15)-1-[(2R)-1,4-dioxaspirof4.5]dec-2-
yl]ethoxy }pyrimidin-4-yl)azetidine-1-sulfonamide (the product of step ii) (43mg) in DCM

20 (4ml) was added iron (I} chloride hexahydrate (73mg). The reaction mixture was stirred at
room temperature for 2h after which time further iron (II) chloride hexahydrate (40mg) was
added. After 3d at ~18 °C, H20O and DCM were added. The layers were separated and the
aqueous material extracted with further DCM. The combined organic extracts were washed
with saturated aqueous sodium chloride, dried with sodium sulfate, filtered and evaporated.

25 TFA (1ml) and DCM (4ml) were added to the residue and the reaction mixture stirred at room
temperature for 2d. The mixture was partitioned between saturated aqueous sodjum
bicarbonate and DCM, then neutralised with 2M aqueous hydrochleric acid, the layers



(x3) and EtOAc (x3). The conbi ned organic extracts were washed with
saturated aqueous 15 sodium chloride, dried with sodiumsulfate,

filtered argpesgpnkat ed. The residual solid was purifi ggpl¥fS¥esse
phase HPLC (gradi ent 25-95% acetonitrile in 0.2% aqueous TFA) to

afford the title conpound as a white powder. Yield: 23ng Ms:

APCI (+ve) 507 [ MrH*] 1H NMR. S (400 MHz, CDCb) 1.31 (d, 311), 3.29 -
3.32 (in, 4H, 3.60 - 3.80 (in, 7H, 4388 20 (V22Abqg, 1H), 4.36
(V2Abg, 1H), 5.31 (quintet, 1H), 6.23 (s, 1H, 6.99 - 7.10 (m 2H),
7.20 - 7. separgd andihe aneous matsriab entercied rivh furtlics DEMp B R Meexirpste paiee d

as foll owg ' . . iy
N L2011 (2 b Paensyey e prytigole posied vitcpigigl 5ol DEMLY e
1, 3- di oxothanitld compiumias » whitd ppwdémiVitldayiling 1- nor phol i nesul f onanmi de WO
2006/ 024 R 005/ 7 -108 A mxture of

nmor phol i ﬁ%ﬁlfgﬁggéaﬁégg&ﬁepar ed according to patent WO

(2004/ ;)1&4*13%.&%39@)&:1—12, ODIIlg)iltﬁﬁ"(ﬂy:ﬁﬁl);lea@@manm){},6i549a|31.6£c{n1uﬂ1—10,(3%}68 - .
33ng), 2;dLCycC phjNo-..2' 4. 6. -trj=i ropyl -1 1'-Dbj
(S5 23Sk NCHALEON AN ot s 93 il ) RIRTEA oot 7 B RS
chl oro-2-1,48, 3:2didhl vy, obenzyl )thin]-6-{(1R) -1-[(4R)-2, 2-di met hyl -1, 3-

di oxol an-4 5 yl]ethoxy}pyrimdine (the product of exanple 45 step
vii) (0. 150g) in anhydrous dioxane (6m) was heated at reflux in a

m cr ovav eTRd inkPRdiaBORVHiOREMGASE Sote pibfalbaCRPIRE: for 20 min.
Sat ur at ed aqueous ammoni um chl ori de was added and the resulting

m xt ur &0 extracted wth EtOAc. The conbi ned organic extracts were
e, b 4P SRR e P e Sk g
col um chylfethoxygpmiinidioenn silica using a 1:19 to 2:3 nixture of EtOAc
AT S TR, T RAR R e R
N[ 2- [ [ ( 2CBerkd 19980500 5855871, DIT8S Fb&']&:ﬂ itk ufe dfldtaberedRers? ithl@!']H:jZE?(S@ﬂ)/wés- m
S D P e C and b it s aaded (m poriony sotinte Bydridd (3ome as 0% dispetsion in
| mineral oil) followed in portions by 4,6-dichloro-2-(2,3-difluoro-benzylsulfanyl)-pyrimidine
(product of example 1 step ii, 0.252 g). The reaction mixture was stirred at room temperature
for 24h then quenched with saturated aqueous ammonium chloride (2ml) and diluted with
EtOAc. The layers were separated and the aqueous layer extracted with further EtOAc. The
20 combined organic extracts were washed with saturated aqueous sodium chloride, dried with
sodium sulfate, filtered and evaporated to leave a yellow oil which was purified by column
chromatography on silica using a 0.5 to 4% mixture of EtOAc in iso-hexaue as eluent to
afford the subtitle compound as a white solid. Yield: 0.10g
MS: APCI(+ve) 457/459 [M+H"]
25
i) N-(2-[(2,3-Difluorobenzyl)thiol-6-{(15)-1-[(2R)-1,4-dioxaspire[4.5]dec-2-
yl]ethoxy }pyrimidin-4-yl)azetidine-1-snlfonamide
A mixture of azetidine-1-sulfonamide (prepared according to patent WO 2004/011443,
0.131g), tris(dibenzylideneacetone)-dipalladium (0) (22mg), 2-dicyclohexylphosphino-
30 2°,4',6-tri-isopropyl-1,1’~biphenyl (XPHOS) (11mg), cesium carbonate (0.117g) and 4-
chloro-2-[(2,3-difluorobenzyl)thio]-6-{ (15)-1-[(2R)-1,4-dioxaspiro[4.5]dec-2-
yl]ethoxy }pyrimidine (the product of step i) (0.100g) in anhydrous dioxane (5ml) was heated



HGNS\N I "~S\ F To a solution of

N-(2-[(2, 3- difluorobenzyl)thi 0] -6-{(19)-1-[(2R) -1, 4-di oxaspi ro[ 4. 5] de
c-2- yl ] et RpesYdoRpidess di n 4-yl)azetidine-1- sul f onani de ( pO®GRE R HEbs7Of
step ii) (43ng) in DCM 20 (4m) was added iron (111) chloride
hexahydrate (73ng). The reactl on mxture was stirred at room
tenperature for 2h after. which tinme further iron (I11) chloride
hexahydrate (40ng) was added. After 3giqmt -18 C, HZO and DCM were

added. The | ayers were separated and the agueous materijal extracted
with furt#eefhisdma g wasep; HOC.c00%n PBeDe‘Sﬁﬁehmtb copling fofakomes Sajyratpd

saturate QeSS REh ?%?fl#

fil teredda d&gsvaporat egﬂioghé %é Qﬁe‘rir%;d rg\fggééé(ggghé t(%%c tTﬁl%
resi due agvanhiee crrgmict extracisiwere/weshsd wnth@dumedraqmus s@iipe chlbride dfied witl.
The m xtu n ated a odi um

bi car bona{ gmﬁ ﬂt% gﬁﬁ‘?‘%"%ﬁ | sec?%yé cvﬁﬁ"ﬁ%ﬁ%‘%ﬁicﬁ SHRPgiogtaphy
aci d, theol dyersingl 209D BZﬁﬂ:&&eE&JﬂW&%ﬂs&lﬁ%ﬁ&as elﬂfﬁ@ askhen B Rlersnd
t he aque |aI ext d wth. furt extracts
vere  al IOREUHPECSEBHE %ﬁ%?&%@%@ PR FEE LR St
m ni mal c@@om@c(ﬂémgmhﬁeﬂl 4gr@g conpound as a white powder.

Yi el d: VB: AP%&we) 477 [MH] 5 rH NMR S (300 MHz, CDC13)

136(d Mﬁ)APQI(ZYG 211), 3.59 - 3.65 (m 1H), 3.68 - 3.78

(m 2H), 4.02 (t, 4H), 4.37 (s, 211), 5.23 (quintet; 1H), 6.31 (s,
1H, 6,99 - 7.11 (m 2H), 7.19 - 7.23 (m 1H). The internmedi ates for
this c e prepared as follows: 10 i)

4- Chl or o-R-1p(@#2.3 Mbﬁgﬁ@ggﬁﬁmynﬂﬁu]@m@m&ﬁﬁmﬁdﬁ@%@ﬂ 4- di oxaspi ro[
4. 5] dec- 2- ylliet hoxy} pyri mdi né "A sol ution of

(1S) - 1- [ (Phapesulipnyip Wﬁﬁr&mer]ofulf Bjwide- 2- y| ] et hanol (prepared according
toJ. Og. Chem 1995, 60, 585-587, 0.183 g of -2:1 m xture of

di astereoners) in dry THE (5ml) was 15 cooled to OC and to it was
added (in portions) sodium hydride (46nq)as 60% di spersion in mneral
oil) followed in portions by

4, 6-di cbl oro-2- (2, 3-di fl uoro-benzyl sul f I) pyrim di ne (product of
exanple 1 step ii, 0.252 Q). Theorqact onv N xture wals stirred at room

t enper at ur e (\N’S N/)\S E
A Ngr N\)

/AN

15 The title compound was prepared from 4-ethanesulfonylpiperazine-1-sulfonamide (the
product of step i) (0.31g) and 4-chloro-2-[[(2,3-difluorophenyDmethyl]thio]-6-
methoxypyrimidine (the product of Example 35, step 1) (0.25g) according to the procedure
outlined in Bxample 1, step iv). The crude material was purified by colnmm chromatography
using EtOAc / isohexane (1:1) as eluent. Yield: 0.37g

20 MS: APCI (+ve) 524 [M+H']

TH NMR: 8 (DMSO) 1.17 (t, 3H), 3.06 (q, 2H), 3.23 (d, 4H), 3.28 (d, 4H), 3.88 (s, 3H), 4.48
(s, 2H), 6.06 (s, 1H), 7.17 (m, 1H), 7.33 (m, 1H), 7.42 (t, 1H), 11.22 (bs, 1H).

The intermediate for this compound was prepared as follows:
25
i) 4-Ethanesulfonylpiperazine-1-sulfonamide



for 24h then quenched with saturated aqueous amoni um chloride (2m)
and diluted with EtQOAc. The | ayers were separated and the aqueous

| ayer extr agheshsirdghy further Et OAc. The 20 conbi ned orggg&%ﬁ@%‘%gﬁ
were washed with saturated aqueous sodiumchloride, dried wt
sodiumsulfate, filtered and evaporated to | eave a yellow oil which
was purified by colum chromat ography on silica using a 0.5 to 4%
m xture of EtOAc in iso-hexane as eluegfj.to afford the subtitle

conpound as a white solid. Yield: O, | VE: APCIé+ve) 457/ 459 [ MrHF]
25 ii) To a solution of 1-ethanesulfonylpiperazine (1.0g) in dioxane (10ml) was added sulfamide

N(2-1(2, iof | I Glos = Xl LI of de
c-2- yl] eﬁ%ﬂ%@}%@%ﬁni I ﬁ%q%ﬁ)q%%tg? ?tgillb?éc fo_r gﬁ%%%écé%h%%ﬁﬁi%%rtécﬁl
azet i di nebeforelpeing tandedbaiep repmne dlkeoesiduti way stived it Ein® foNFh200 deOhiihis,
0. 131Q9),stris(di.be [ Lflen one); d.pal d adi um(0) (22ng),

2-di cycl oﬂ%%ﬁ%t%‘%p@%ﬁ%dggt a%%%gégﬁq S{‘i&@?’sfo opyl -1, 1' - bi phenyl

( XPHOS) 5 (‘HLNWR: S0®MS0) t.al i BHj, 8.00Qt, HHY,P0oaaLH); 3.28 (¢, 4H), 6.89 (s, 2H).
chloro-2-[(2, 3-di fluorobenzyl)thio]-6-{(1S)-1-[(2R)-1, 4-di oxaspi r o] 4.
5] dec-2- yl]ethoxy}pyrimdine (the product of step i) (0.100g) in
anhydr ousggi (5m) was heated WO 2006/ 024823 PCT/ GB2005/ 003257
-110 at refTex Tn a mcrowave at 100C, 300W open vessel with cooling
for | 5ni niNSZL(2drRidluorepheapimethyl thieirg-methoxy pratmisin-ddlk3 oxeniperagne-1-
resultin ' extracted with Et CAc. The conbined organic
extracts were washed with saturated aqueous sodium chloride, dried
with 8ddiumsulfate, filtered and evaporated. The resi due was
purified by colum chromatography 5 on sjilica using a 1:19 to 3:7

m xture of Et OAc and i so-hexane as el L@ﬁt and then by reverse phase
HPLC (gradient 25-95% acetonitrile in 0. 1% ammoni um acetate) to give
the subtitle conpound as a colourle Hm Yield: 43ng Ms: APCI (+ve)
557 [MtH ] 10 Exanple 62 0, .0 F
N-[2-[[(2,3-Difluorophenyl)nethgl]t o];}irret oxypANri mpin-4-yl]-4-

et hanesul f onyl pi per azi ng=1; N'oném’ &N Q0

N

The title compound was prepared from 3-oxopiperazine-1-sulfonamide (the product of step i)
(0.22g) and 4-chloro-2-[[(2,3-difluorophenyDmethyl]thio]-6-methoxypyrimidine (the product
of Example 35, step i) (0.25g) according to the procedure outlined in Example 1, step iv).

15 The crude material was purified by column chromatography using EtOAc / isohéxane (1:1) as
eluent to give a white solid. This solid was dissolved in EtOAc and Et,O and extracted with
IN sodium hydroxide. The basic solution was washed with Et;O, acidified with dilute
hydrochloric acid and extracted with EtOAc. The organic solution was washed with H,0,
dried (MgSO,) and the solvent evaporated ir vacuo to give the product as a yellow foam.

20 Yield: 40mg
MS: APCI (+ve) 446 [M+H']
'H NMR: & (DMSO) 3.19 (s, 2H), 3.43 (t, 2H), 3.80 (s, 2H), 3.88 (s, 3H), 4.48 (s, 2H), 6.03
(s, 1H), 7.17 (g, 1H), 7.34 (m, 1H), 7.41 (m, 1H), 8.07 (s, 1H), 11.29 (s, 1H).

25 The intermediate for this compound was prepared as follows:

i) 3-Oxopiperazine-1-sulfonamide



NNSSNF NSNH O~015 The title conpound was prepared from

4- et hanesul f onyl pi perazi ne-|-sul fonam de (the product of step i)
(0.31g) andvdamboagss 2-[[ (2, 3-di fluorophenyl ) et hyl ]t hi ptr@B2005/003257
met hoxypyrim dine (the product of Exanple 35, step i) (0.259)
according to the procedure outlined in Exanple 1, step iv). The
crude material was purified by colum chromat ography usi ng Et CAc /
i sohexane (1:1) as eluent. Yield: O. 32.@1?.0 MS: APClI (+ve) 524 [ MtH+] -
"HNWVR S C_)117(t 3H), 3.06 ,323(d .413)

4H), 3.88 SN%Q comgpopgd “(aéPremffji ac‘@f‘g@ ‘6’2‘5 EFPP/‘e “173 E}iq)mp%eﬂégep
(m 1H), Fu gQonoﬁﬁmzﬁé T(@g%)(a!ﬁé sulfetide gﬁhﬁg} Lo el B1i8 OV idld 083y,
conpound Was pre ar ed ws: 251

4- Bt hanesTH Ny @13 hé (4 ZE) 3251t At S. s, 23D 67.02 48 2H), 8.04 (s, 1H).
PCT/ GB2005/ 003257 -111 To a solution of 1-ethanesul fonyl pi perazine
(1.0g) in dioxane (10nl) was added sulfam de (0.51g). The reaction
was thef Heahpldedt 100C for 24h The reaction was allowed to cool

For ah artENGoA R rbepy o Gl el et o aher AEL A i 1o

solid. Ylﬁbﬂomﬂon%ﬂ-phélnﬂé'h%ﬁna&:ﬁ%@ 1 21 (t, 3H), 3.02 (t, 4H),

3.09 (q, 2H), 3.28 (t, 4H), 6.89 (s, 2H). Exanple 63
N[2-[[(2,3- leluorophenyl)rrethyl]thl /6 rrethoxypyrlmdln 4-yl]-3-o0x
opi perazine-|- sulfonamde 10 OF OS N~S F Of jJ H
O—S /\©/
O

The title compound was prepared from 1,1-dioxothiomorpholine-4-sulfonamide (0.31g,

10 McManus, J.M. et al, J. Med, Chem (1965) 8 766-776) and 4-chloro-2-[[(2,3-difluorophenyl)
methyljthio]-6-methoxypyrimidine (the product of Example 35, step ) (0.25g) according to
the procedure outlined in Example 1, step iv). The crude material was purified by column
chromatography using EtOAc / isohexane (1:1) as elnent. Yield: 0.48g
MS: APCI (+ve) 481 [M+H']

15 'H NMR: § (DMSO) 3.24 (bt, 4H), 3.71 (bm, 4), 3.89 (s, 3H), 4.49 (s, 2H), 6.01 (s, 1H),
7.17 (m, 1H), 7.34 (m, 1H), 7.40 (t, 1H).

Example 65
4-0-{6-[(Azetidin-1-ylsulfonyl)amino]-2-[(2,3-difluorobenzyl) thiolpyrimidin-4-yl}-2,5-
20 dideoxy-D-threo-pentitol



H The title conpound was prepared from 3-oxopi perazi ne- 1

-sul fonam de (the product of step i) (0.22g) and

4- chl or o- 24y ddsB243eF | uor ophenyl ) met hyl ] t hi 0] - 6- met hoxy pyicErehs06s257
(the product of Exanple 35, step i) (0.25g) according to the
procedure outlined in Exanple 1, step iv). 15 The crude material was
purified by col um chromatography using Et OAc / isohexane (1:1) as
eluent to gi ve a white solid. This solil#3was di ssol ved in Et OAc and

vashea wi Eh Epoe sl G RR DL SRS OE A O PRRbEL S A"

extract ed pymhinhrEﬂ—@%CZ 5 'ﬂﬂhoﬁy-g &0{4Mymmn®§34ﬂﬁdadpemtho]fﬂﬂ@product

as o yel | Bt esim® sovieDE 45 wiRAeRel TREG ] apiie, b Rt mireRees o

E DNSZO)H) 3. ﬂt&rc(dsat red ¢er§pe4§:u1(efor 12H) The?teﬁﬂoﬁ ﬁllxtlgré Was re'ﬁugg igz?-)acz%"ﬁnd f#e 48
S S o]

8.07 (s5 aqsadue 16}1182@1"%1111 @%y (ﬁ@sb t%rq rﬁ@%ﬂ p’%ﬁ"e%ﬂx P Sléﬁwéund
was prepa feNss

D006, 03aB sl HRbha o iy %%L%%ﬁ%%%%ﬂ%ﬂ Ffth givo s
prepar ed tdeermpaugd epa white prlide ¥ild:S2008 | i ned in Exanple 62 step i)
using 2-o | and sul fam de (0.45g) to give a beige
solid Yid Aﬁ’?l@é%}%ﬁ@ﬁuﬁ%) S (DVBO 3.14 (t. 2H), 3.25 (t, 2H)
3.50 (s, 2{1\11\/)1{ FMMSO} 1.28H)29 (8o, GH),(1573-1.80 (m, Z)Ex 2%, 8HBAB.88-3.96 (m, 3H),

0 oxot AP oGP h 8P AR QU1 A8 @ BINGR2AR B8 1o gt g5 72s

The title und was prepared from
1, 1- di oxot hi onor phol i ne- 4- sul fonam de (0.31g, 10 McManus, J.M et at,
J. Med. Chem (1965) 8 766-776) and 4-chloro-2-[[(2, 3-difluorophenyl)

The intermediates for this compound were prepared as follows:

15 i) (2R)-2-{[tert-Butyl(diphenyl)silyl]oxy}propaneic acid
To a solution of (2R)-2-hydroxypropanoic acid (5g) in DMFE (20ml) waé added TBDPSC1
(33.0g) and imidazole (16.4g). The reaction was then stirred overnight at RT. The reaction
was partitioned between BtOAc (200ml) and H,O (200ml). The organics were recovered and
washed with 10% citric acid (200ml), HzO (200ml) and finally brine (200ml). The organics

20 were then collected, dried (MgSQO,) before being reduced in vacuo. The residue was dissolved
in MeOH (200ml), cooled in an ice bath and potassium carbonate (6.9g) in H>0O was added.
After stirring at room temperaturefor 6h the solvent was removed in vacuo and the residue
diluted with H>0 (100ml). The pH was then adjusted to pH 4 with 10% citric acid, and the
aqueous extracted three times with BtOAc (3 x 200ml). The organics were collected dried

25 MgSO, before reducing in vacuo to give the subtitle compound as a colourless oil. Yield: 7.5g
MS: APCI(-ve) 327, [M+H]

ii) Ethyl (4R)-4-{[tert-butyl(diphenyl)siiylloxy}-3-oxopentanoate

To a solution of (2R)-2-{[tert-Butyl(diphenyl)silyl]oxy }propanoic acid (the product from step
30 i,7.85g) in THF (300ml) was added CDI (4.26g) and the reaction was stirred at room

temperaturefor approximately 15 mins. In a separate flask (71.7ml) of a 1M heptane solution

was added to a solution of ethyl hydrogen malonate (9.47g) in THE (300ml) at 0°C. This



met hyl ] t hi o] - 6- met hoxypyrim di ne (the product of Exanple 35, step i)
(0.25g) according to the procedure outlined in Exanple 1, step iv).

The crude Rph Sfokmdqgy@s purified by colum chromat ograpp&TMghdagmﬁggAc
/| isohexane (1:1) as eluent. Yield: 0.48g Ms: APCI (+ve) 481 [ Mt

15 1H NVR S (DVMBO 3.24 (bt, 4H), 3.71 (bm 4H), 3.89 (s, 311), 449
(s, 211), 6.01 (s, 1H), 7.17 (m 111), 7.34 (m 1H), 7.40 (t, 1H).
Exanpl e 65 11

4-0-{6- [(Azetldln 1-yl sul fonyl)am no] - [(2 3-di fl uorobenz I)tblo]p r
i m di n- 4- §qlution %asth@@l%é@mm%'& “Thereylimidagyle solipn we transfegme

or ' 4-0-{ 6 Cascr b b meldelin P R 5hn e i 10 )

pyri mi di n%eyIff}e»lza@mmwﬁeoﬁmplﬂeﬁt@af(@lemﬂbxm&dlylbndéﬁﬁi):ﬂllbfs&trmiﬂﬁéﬁt
o1t e et L LLMITHER el el DR ThI0 PB0GEoH ThARELA!

dI’OpWI se. reac ron mX re was |rre
18b. Th§ omanits wererdried mugsmesﬁmeumﬂcfeme& ax:yiddamtbat b whichesis @meﬁed by

e
5098t CAc/ & duagagl@x@[aﬁlgs@omlmg]dmﬁé] title corrpOt(chlil/Bg)s it \é\lgl tlezgol i d.

Yleld 32, rrg@@2 APCI % 489 [ M+
1. 73H NoR(G{DMEP) 193 fm5, 9B, 1314019 (31, QHJ 3. s, 487 (g, 2ZH).¢42- 21
(t 4H) ) (. 7 .. (in, 1H), 6.32 (s, 1H),
6.99-7. 106?’?1@45%27597(%@ 72% %%m 1Hy The internediates for this
conpoud were prepared as follows: 15 1)
(2R -2-{[4& noi ¢ a To a solution
of (2R)- fjﬁaa‘? E@’Vé‘%‘&gﬁ'&?‘ ‘\@c’ﬁﬂh ?ég‘}}ﬁgﬁd%ﬁg’ffﬁw s added TBDPSCI
To a solution of Ethyl (4R)-4-{[tert-butyl(diphenyl)silyljoxy }-3-oxopentanoate (the product
from step ii) (2.0g) in THF (100ml) was added 2M LiBH; in THF (12ml) The reaction was
then stirred at room temperaturefor 18h. Saturated ammonivm chloride (200ml) was added to

15 the reaction mixture to quench any remaining LiBH,. The reaction mixture was then extracted
using BtOAc (3x200ml). The organics were recovered and dried (MgSO,) before reducing in
vacuo. The residue was purified by column chromatography on silica gel 30% EtOAc/70%
iso-hexaneto yield the subtitle compound as a clear oil. Yield: 540mg
'H NMR: § (CDCI3) 1.00-1.03 (m, 3H), 1.07 (s, 9H), 1.61-1.68 (m, 2H), 3.63-3.84 (m, 4H),

20 7.36-7.47 (m, 6H), 7.65-7.70 (m, 4H)

iv) 4-O-[tert-Butyl(diphenyl)silyl]-2,5-dideoxy-1,3-O0-(4-methoxybenzylidene)-D-glycero-

pentitol

To a solution of 4-O-[ters-butyl(diphenyl)silyl]-2,5-dideoxy-D-glycero-pentitol (the product
25 from step iii) (0.60g) and 1-(dimethoxymethyl)-4-methoxybenzene (0.30g) in DCM (60mi)

was added tosic acid (60mg). The reaction was the stirred at room temperaturefor 3h before

addition of more 1-(dimethoxymethyl)-4-methoxybenzene (0.61g) and a further 2h stirring at

RT. The reaction was worked up by reducing directly onto silica and purifying by flash

colummn chromatography on silica gel 10% BEtOAc/90% iso-hexane. This yielded the subtitle
30 compound as a clear colourless oil. Yield: 0.45g

MS: APCI(+ve) 477, [M+H']



(33.0g) and imdazole (16.4g). The reaction was then stirred
overnight at RT. The reaction was partitioned between Et QAc (200m )
and H20 (2 organi cs were recovered and washe ] 0
citric aci 2%08’3%‘)9% H20 (200m ) and finally brine (200%&%%@80@57
organics 20 were then collected, dried (MgSO4) before being reduced
in vacuo. The residue was dissolved in MOH (200nl), cooled in an
ice bath and potassium carbonate (6.9g)1sn H20 was added. After
stirring at roomtenperaturefor 6h the solvent was renoved in vacuo
and the rgs(180d-[2dA N ethaxyphenyhil 3-diogord-yllethhnolpH was then adj ust ed

i th B ot Ao A AR PSSR B et D4 B -

bef or e r eDugycego-pentitaidtie pgradugt rembisp s 00E) ih THIORROABIE ’aBAH (2.76ml). The

COR . T Teafio st RetflloRis o StETal oG IO G Lot b seer PR et e

of (2R) 52refihteartireBitt 3tltb eiliph l*éliiﬁﬁhl@m@ﬁﬁ hg6h dilicd §& 2pg0duct
from stepr 30 | %55) in TH SOOH*) was ad %C%§ hg%lG% aﬁgoot he

reaction REAIIP sgchexpne, Eb%ﬁga%%efbaﬁw@emwéeaaal@w@ syl iledd
In a sepapave flask (71.7ml) of a 1M heptane solution was added to a
sol ution of eth | hydrogen nmalonate (9.47g) in THE (300nl) at OC.
This WO ZM‘%MQ%@Z 005/ 003257 -114 sol ution was then al | owed
to warmto RT. The acyl imdazole solution was then transferred to
the flask which contained the magnesium salt and the reaction was
noni t oﬂ@dwb éfO-l{ﬁSHmntZ-[{ﬂ,S -difexobéxoy]) tisalpyriondiveds yli-dvp dideexy- 3,508 61-
quenched dt& 250rr, f sat. aqg NHAA solution. The
reaction BIGORERY i t h Et 20 (3x200nL). The conbi ned

5 organi cds-aA/Eﬂ ehwrwq(z,mdmbénzmmmﬁmmmﬂpeg di@edskiy<l, 3ioa(4cl ear
oil which §§tl;”| fl, cQl um chr omat ogr aphy on silica gel

4%t OAc/ ’gthﬁ%rpé‘l‘!tﬂle subtitle conpound as a
((30| ogr | eS'Fo Q'séluuc)ﬂ & |S)d 18% (gﬁ) A b Ry i{fqgm l@ﬁgx&%lgéﬁamﬂ-anlﬂh g 19
( |m n, 6|]’§ Jphbm- -[6%;3 nqs%thl(p]p imidine (the product of example 1 step (ii), 0. 25 g)in

4-0- [tenta@y@skg ?Hﬁft?ﬁﬁﬂ) )aﬁo'oéﬂ len%eénﬂwa%%aed%@% YSRER PG 38 Rer

solution o
(4R) - 4- { [ string fmuﬂ?]h (l:dlrpdmang{ nixtidey ak prryitioddetpeen thOqa0ml) o ladorpandEi1OAc

fromstep 18%’&3 anics Were sépara?erg fzud\ﬁ% aq%éjong y%erlésl r%—ext:racted H‘%h ﬁg&&ﬁl )

The r eact
(2x150mI) The organics collected, dried (MgSO4) and solvents removed in vacuo to give the

20 subtitle compound as a colourless oil. The residue was then purified by column
chromatography on silica gel 10%EtOAc/90% iso-hex aneto separate the two

diastereoisomers

2-0-{6-Chloro-2-[(2,3-difluorobenzyl)thio]pyrimidin-4-yl}-1,4-dideoxy-3,5-0-(4-

25 methoxybénzy]idene)-D—threo-penﬁtol
'H NMR: § (CDCI13) 1.36 (d, 3H), 1.52-1.59 (m, 1H), 1.83-1.96 (m, 1H), 3.80 (s, 3H), 3.90-
3.98 (m, 1H), 4.26-4.30 (m, 1H), 4.40 (s, 2H), 5.28-5.33 (m, 1H), 5.47 (s, 1H), 6.43 (s, 1H),
6.88 (d, 2H), 6.96-7.10 (m, 2H), 7.24-7.29 (m, 1H), 7.37 (d, 2H). Yield: 0.15g.

30 4-0-{6-Chloro-2-[(2,3-difluorobenzyl)thio]pyrimidin-4-yl}-2,5-dideoxy-1,3-0-(4-
methoxybenzylidene)-D-erythro-pentitol



‘then stirred at roomtenperaturefor 18h. Saturated anmoni um chl ori de
(200nl) was added to 15 the reaction m xture to quench any remaini ng
Li BH4. The w@agmkhoR23n Xture was then extracted using

(3x200m ). vfll'?le olpga%u cs were recovered and dried (l\/gSO4§‘E)QQ;TB(L;Orug’O03257
reducing in vacuo. The residue was purified by colum chronat ography
on silica gel 30% Et QAc/ 70% i so-hexaneto yield the subtitle conpound
as a clear oil. Yield: 540ng 1H NMR Q31{¢4.DC13) 1.00-1.03 (m 311),
1.07 (s, 911) 1.61-1.68 (in, 2H)), 363384(m 4H), 20-7.36-7.47
(m 611), HNoR7A (@O 1.32 (d BE)xY 52-1.59 (m, 1HD), 1.86-1.98 (m, 1H), 3.79 (s, 3H), 3.91-

ne) - D ol y0 g b FRBOPS U J¥0lA B R g P35l Bl SUBG R BIEY nf e

4-0- [t er t 6,88 1200)) O9GNYD (=i 2T, [7:23,6300(ng) dH),y7- 33 (| 3xe Yaeldred20gt ol (t he
product 25 fromstep iii) (0.60g) and

1- (di met hoxymet hyl ) - 4- net hoxybenzene (0.30g) in DCM (60m ) was added
tosic agi ehl)(ﬁ@%)[(AM-Q%ﬁﬂﬁﬁyl‘}@ﬁmbPE-[@lﬂ difia6robenzydAfio]pyrimidin-4-yl}-

tenperaturefor 3h before “addition of

1- (di met hbdydidearyt3)s-@-@an #Bkyﬂ@nzﬂmn@@-ﬂ!gq-mw% further 2h
stirring gty Rl of REHAFRAL{PRnNERIe wﬂ@%w&ﬂ@ﬂzﬁagﬁese@au %?ﬁﬁ&lhih @Nts0

silica and purifying by flash col um c’hromatograh on Silica

10% Et QAcing)) %dieysldhexdpkosphing2’ ¢1.@Hdgsprranyl-$ 4 hbipheryl BﬁPﬂ@ﬁbbﬁﬂm) &8sigm

20061 02465 B QeABtH g0 36 Acta o (bbb Bhadtbimidi T, 1

(1R) - 110 2diidoxlyks, mwﬂnemyxgbeﬁzﬁldam»mmm-pdn}m mmpiodi[ﬂ ofi emnhp]ﬂ ﬁi)step)ﬁ

AT AR TN R VPR e i e

added TB%&aleoo%h@oowe@éhwe@emm éobﬁﬁg ﬂﬁtaomj Ti@ rédction ﬁﬁxtﬁlﬁm
tenperaturefor 18h. The reaction mxture was_then redu qlggmlglr ctly
e

ont 0 si | i PAtiEEREd Hatveer ag @n%wnﬁhlowﬁ@#ﬁpaéﬁ%%%ﬁt%q ®5%
Et CAc/ 75"6@@%&@@@;&@& S ﬁ% tab fee :&QB@@WE@A@ (@kg@rmn The

col our |l ess~olI Yie g | (+ve) 239 [ MrH* “?ll?
2- O { 61&horgemicoedliected -diied (Mg @@equdyqﬂymﬁs smeyed wnvem@tagwe}thqs tide deoxy

-3,5-0 (4- t ar eo- penti t ol
4. O {6- g:hf ,ﬁ%%@&?@?@iﬁ %ggr?o ‘ggz‘!;?)thf)o] pyri ni di n- 4-yl }- 2, 5- di deoxy
-1, 3- 0- ( 4MS: APCI(+ve) 609 [M+H']

Example 66
20 4-0-{6-[(Azetidin-1-ylsulfonyl)amino]-2-[(2,3-difluorobenzyl)thiolpyrimidin-4-yl}-2,5-

dideoxy-D-erythro-pentitol

To a solution of 4-0-{6-[(azetidin-1-ylsulfonyl)amino]-2-[(2,3-difluorobenzyl) thio]
pyrimidin-4-y1}-2,5-dideoxy-1,3-O-(4-methoxybenzylidene)-D-eryshro-pentitol (the product
25 from step i) in MeOH (9ml) was added TRA (1ml) dropwise. The reaction mixture was stirred

at room temperaturefor 18h. The reaction mixture was reduced in vacuo and the residue



met hoxybenzyl i dene)-D-erythro-pentitol To a solution of (0.18Q)
(1R)-1-[ 2- (4- Met hoxyphenyl ) - 1, 3-di oxan-4-yl ] et hanol and 4,6 15

Di chl or o- 2~ uor obenzyl )t hi o] pyri mdine (the pr f
exanple 1 ‘{’é%m?m&%sg 0.25g) in anhydrous THE (1 OM) at ?’&E@%ﬁzﬁ)OSIOOSZST
t enper at urewas added 60% sodi um hydride (38ing). After stirring for
18h the reaction mxture was partitioned between H2O (50m ) sol ution
and Et QAc (150m ). The organics were sﬁﬁar ated and the aqueous | ayer
was re-extracted with Et OAc (2xI 50n1) e organics collected, dried
(MyS™M)  ardissalved mtBtOAen(®@imel) before/@duning in vgmaedﬂehtdy @fYo siliba and murifying by

o o o e oaitahy S siieh SRR MG 0% oo Bty € bl nd i

5r0 {dI themm'(YM& 1(% b | )t hio] d 1) did
2 0 6 [ 0-2 2 i robenzyl )t hi o] pyrinii in-4-y -1, 4- di deox
MO Q&k"ﬁbi “zl%%. dene)-D-threo-pentitol 'H NVR S (CDCL3)

% Sg (g gwlﬁaﬂm@gmmﬁﬁ()ﬁ #2-83773( ﬁr%mzﬁ%e}lz)f? 3?’8%-@ 29%1%%1,%9 3.99-

111), 5. 4%07€m, JHLY, 3768,423D(%18-52ﬂXm 116) $32((d, 1112}@99—%19@72}1307@0# 241 (m,

211), 7.2 .29 (m 1H), 7.37 (d, 211). Yield: 0.15g. 30

4-0-{6-Chl"of 0- 2-[ (2, 3-di ff uorobenzyl ) tbi o] pyri ni di n-4-yl }-2, 5-di deoxy

-1, 3-0-(4- methoxybenzylidene)-D-erythro-pentitol W 2006/ 024823

PCT/ GB200 003257 d, 311), 1.52-1.59

(m 111), e Bicrpediate (P%thlsfﬂ)’“PO‘é“dg‘ﬁés(fgePf’?{Q)an 2 4.01 (m 1H),

4264161(m 111) 440(s 2H) 535541(m 1H) 5.46 (s, 1H)

6.43 (s, 11- 96709&}] 25-7,30, (i

1H) 7.3 41)(!00 {gi@}zeﬁﬂrgiﬁlsugogﬁbamlgobﬁ[y 3- uorohenzyl)thm]pylmdm 4-y1} 2,5-
O- {61 (BtbiflL B:Orkiuthin Sy RS -yl gl | Uor obenzy!) L o] pys

|m i n-4-

1, 4- di deoAyin@tlEe gfqmtﬁmc-ﬂ@x;f@mw (Qdidgp tristlibenzalidepessetoneldipaladivm(Qr(80

of Azetid »
tris(di be[nn%l %*e%”é%h%%?%“&ﬁ 2wt WRE§PIEa PRkl (XPHOS) (50mg), cestum
2- di Cy 45 obmhorlaph@3) amk-£D: - Ciloret 2126 luapbelnzyl) thiolghiplidingd-ylj ZE+CS)

50 :

O Th. cr e D GRSk S e agmicoh Ghe prosigt of spamol g5 step i
di deoxy- 3iHzdikstefeoiRiexwhivpRENéd desel) ((20g) edoRpeB(i0mMl) wisleaed adeRix f
exanpl e 65 step vi the diastereoisoner which eluted first) (0,1459)

in di oxanBliqewseat g Gy 3% eonsn vessel Hith ¢ooling for30maisa J8e EractougRIxtuRRAps
open vessghiithtcd eARkh R dRforBficRoridd & IHRASHAN afd BIGKE(1%OS). The

20 organics were separated and the aqueous layer was re-exiracted with BtOAc (2 x150 ml). The
organics collected, dried (MgSQ,) and solvents removed in vacuo to give the subtitle
compound as a yellow solid. Yield: 0.50g.

MS: APCI(+ve) 609.9 [M+H']

25

30



partitioned between aq. ammoni um chloride solution (50nml) and Et OAc
(150mL). The organics were separated and the aqueous | ayer was
re-extract 1 QAc (2 x150 m ). The 15 organics co i.ed
(MgS™) an?p%(y)qoéﬁehﬁtgg renoved in vacuo to give the subti H@%hg@rsf%%%éﬁd
as a yellow solid. Yield: 0.45g. Ms: APCl (+ve) 609 [ MtH*] Exanple 66
20

4-0.{6-[ (Azetidi n-1-yl sul fonyl )am no] -444.(2, 3-di fl uorobenzyl )t bi o] pyr
imdin-4-yl}-2,5- dideoxy-D-erythro-pentitol OH NOHF O,..,0 GV S\H
N-S | \ FExsmpledd| ution of

I‘O‘;/?i' En .6;]“[ ﬁ] @3[&}3%&%&&;&11&%&%&&%9}1G-F(lkf-izh%ij&y'-ﬂ&%ﬂi}?&ﬁ&yﬁ-EP' o]

} -2, 5- di dpgrimiding] a-nhethypkpiperayinerizsulfodaumide D- er yt hr o- pentitol (the
product 25 fromstep i) in McOH (9m ) was added TFA (I ) dropw se.
The reaction mxture was stirred at room tenperaturefor 181. The
reaction m xture was reduced in vacuo and/it\h‘e/(DIdsi due WD 2006/ 024823
PCT/ GB2005/ 003257 -117 redi ssolved in ¥t QAc (20m ) before reducing
in vacuo directly onto silica and purif¥ing by colum chromatography
on silica 50%t QAc/ 50% i so- hex?e (?o I VENt he titl & conpound as a
white solid. Yield: 12 ng M5 Pg& +vig) 489 [ M+H4] |5 'I—l:NI\/R: S (DMSO)
1.29 (d, 3H), 1.72-1.77 ( T2 , N7 Sy 8 94 (m 2H),
3.99- 4.07 (m 511), 4.37I(s, PH, H.18-5.24 (m , 6.32 (s, 1H),
6.99-7. 10 (m 21-1), 7.2 4 (in, 111) The i ediate for this
conpound was prepared as follows: 10 i)

4- '021'{ 6- ‘Z (Tfetéldﬂéwn GENH( (% D diflupmbtnre] th] {6 2] B)- Dirkthyb2-Ghigylays)gthiviyd] pyr
I mdl n-4- -, = . . . . .

di deoxy- 15%%5P4+Wéf%&%§ﬁam%%ka3ﬁ%+dﬁwaz%‘aﬁ&ﬁr%ﬁtep R 400m@ & of
azet i di nepCMs(8 hp RaRTad@ed TRA @339? dropwise. The reaction was then allowed to stir at room

tris(di benzylideneacetone)di pal |l adium (0) (50 |, )
teniperaturefor the following 3h until complete. The reaction was then reduced in vacuo and

Ly,

the resulting residue was purified by preparative HPLC to yield the title compound as a white
10 solid. Yield: 45 mg

MS: APCI(+ve) 490 [M+H']

'H NMR: § (DMSO) 1.27 (d, 3H), 2.31 (s, 3H), 2.50 (t, 4H), 3.36 (t, 4H), 3.67-3.77 (m, 2H),

4.31-4.41 (m, 2H), 5.26-5.32 (m, 1H), 6.24 (s, 1H), 7.00-7.10 (m, 2H), 7.19-7.24 (m, 1H)

15 The intermediates for this compound were prepared as follows:

i) 4-Methylpiperazine-1-sulfonamide

To a solution of 1-Methylpiperazine (1.58 g} in dioxane was added sulfamide (4.0 g) and the

reaction mixture was then heated at reflux in dioxane for 18h. The reaction mixture was then
20 reduced in vacuo and the residue partitioned between EtOAc (100 ml) and H,O (100 ml). The

organics were separated and the aqueous layer was re-extracted with EtOAc (2 x100 ml).

Organics were combined, dried (MgSO4) and reduced in vacue to give the subtitle compound

as a white solid. Yield: 640 mg

'H NMR: § DMSO) 2.18 (s, 3H), 2.37 (t, 4H), 2.94 (t, 4H), 6.74 (s, 2H)

25
i) N-{2-[(2,3-Difluorobenzyl)thiol-6-[(1R)-1-methyl-2-(frityloxy)ethoxy]pyrimidin-4-~yl}-

4-methylpiperazine-1-sulfonamide



ng), 2-dicyclohexyl phosphino-2',4"',6"-tri-isopropyl-1,1'-biphenyl
(XPHOS) (50ng), cesium 15 carbonate (0.23g) and

4-0-{6-Chl 3 -di fl uorobenzyl )t hi o] pyri m di n-4-y|l}: -
di deoxy-1, g?gg%ﬁ@%é%sﬁoxybenzyl i dene) - D-eryt hro-penti tol L’%?’E'E?“;S’?’g?i‘&s&
of exanple 65 step vi the diastereoi sonmer which el uted second)
(0.20g) in dioxane (1Om) was heated at reflux in a mcrowave at
100C, 300W open vessel with cooling f_i)% _.30m ns. The reaction m xture
was partitioned between aq. anmmoniumc % oride solution (50m) and

Et OAc ( 158mhixtureldfel-Rthylpjperazise- iveulfonamisie(the ecbdantdirarh etep §UBOE®), | ayer

was re-extracted wth Et OAc. 15 . Jhe.. organi.cs _col |l gct, .

frted ( vyt egau et EheRGiphagin t Pd e d e bR i i

55 50 V0 2000 Dad60 s e Caa00ar Opaasy. b (ol by £ b S MR-

V(2 mogmp@sj%ﬁgﬁré&%» wﬁag}-@éﬁr@?wf@ﬂﬁyggﬁgm% I

oxy] - 4- é}aékﬂp EREb:REe (40501) fid 2BA

~Oy"N NS%HﬁI\?FSfN(J I%I%ml-%j%lb’Togsoa%?sol_uti%n ) : at, , :

of N { 2- [ (iczawgvelal YO EeF AW ) ansn s3ssg-qithiorpling fop d iy Therepgtionmyikiyte W% hox
e ) ! 1S | derit e

] on 2t eptiids JaRCM AR ALRLBE A8G, Red 08 Hlr DAL g Rolee e,

The react pwifieddy reveese phhsedIdC neing s TEALD. 27004aCI exsiran totgivecthe pubtifle

follow ng_ _3h until | et.6. <L mgaction was then reduced in vacuo

and theg?ogptﬂu{l‘i%ﬁsga§%g)%as§é§mglseﬁgg?2? ied by preparative HPLC to yield

the ti tbe' NyRWWETHI:)a.2(d, 8H), 2215838, 2.36-24 7 (m 8T8, 2443: 35ARCHILY, viedp-

490 [ MrHH#
[ La (x0, 2H), 5.42-5.54 (m, 1H), 6.26 (s, 1H), 6.93-7.08 (m, 2H), 7.18-7.31 (m, 10H), 7.37-
7.41 (m, 6H) '

Example 68 i
15 N-[2-[[(2,3-Difluorophenyl)methyl]thioj-6-[(1R)-2-hydroxy-1-methylethoxy]-4-
pyrimidinyl]-1,4-diazepane-1-sulfonamide

{ NjSt'N N”I\s F
NS H

To a solution of N-[2-[[(2,3-Diflucrophenyl)methyl]thio]-6-[(1R)-1-methyl-2-
(trityloxy)ethoxy]-4-pyrimidinylj- sulfamoyl-1,4-diazepane-1-carboxylic acid fert-butyl ester
20 (the product of step ii, 100 mg) in DCM (3 ml) was added TFA (3ml) dropwise. The reaction
was then allowed to stir at room temperaturefor the following 3h until complete. The reaction
was then reduced in vacuo and the resulting residue was purified by preparative HPLC to
yield the title compound as a white solid. Yield: 62 mg
MS: APCI(+ve) 490 [M+H"]
25 'H NMR: § (DMSO) 1.13 (4, 3H), 1.90-1.97 (m, 2H), 3.34-3.55 (m, 10H), 4.36-4.42 (m, 2H),
5,02-5.08 (m, 1H), 5.77 (s, 1H) ), 7.11-7.18 (m, 1H), 7.29-7.36 (m, 1H), 7.37-7.44 (m, 1H)



"HNWR S (DMSO 1.27 (d, 311), 2.31 (s, 3H), 2.50 (t, 4H), 3.36 (t,
411), 3.67-3.77 (in, 2H), 4.31-4.41 (m 2H), 5.26-5.32 (in, 111),
6.24 (s, 1@,@2(},6[3%23 10 (m 2H), 7.19-7.24 (m 111) 15@@@005/003257
i nternedi ates for this conpound were prepared as foll ows

4- Met hyl pi per azi ne 1-sul fonam de To a sol ution of 1-Methyl piperazine
(1.58 g) in dioxane was added sulfamde (4.0 g) and the reaction

m xture was then heated at reflux in dhygyane for 181. The reaction
m xture was then 20 reduced in vacuo and the residue partitioned
bet ween ETpintgrmediaies forskis comppund GGreapryparerhvs follayesii cs wer e separ at ed
and the aqueous | ayer was re-extracted with EtOAc (2 x100 m).
Organics were conbined, dried (MgSO4) and reduced in vacuo to give

t he subt i 1)l4eSulfampoyil gi- dmse;mnwﬁi-dnebmhb dmd‘t’élﬁhdtylﬁdﬁrng 1IH NVMR S

( D;VSO) 2. "1'0 a(ssl’utlon %i)l 4 Biazep e- -car }hc ac1d?eAr't-bg1tty1 esét"el;i)(’a" lg g)m dgo;iane w)nﬂ)

N {2-1(8, é’ﬁddaﬂfshmma@@mgj akdtheleadtioh (difdurelwisthéty heatdd (t feflly fspaghersroxy]
pyrimdin-4-yl}- 4-net h | pi perqﬁa ne- 1- sul f onam de WO 2006/ 02482%@
PCT/ GB200A¢PRIBixture ¥39 ﬁPFﬁdi%? LY VG?“OLFH%FHW% pertiippehbetwesm 50454 We

(the prody®tanfiR® GOER. Xhé Srolfi6s were separated a:|1d the aqueous layer was re-extracted
tris(di bengﬁl i deneacet one) di aI | adi um™( 0)

2- di cycl oWéhAt@Ae Ehki0Qgnb:- Oraames wergicombigerh ﬂap@g\%gaod angyredheadyi vacuo to
(XPHOS) ( o - chloro-2-[[(2, 3-

di fl uor op%ggg%e) met E# t aﬁ‘f i ﬁ?%ll?%ﬁg @P’f‘g (triphenyl met hoxy) et ho
xy] - py 10 niHINMR: ((13(1\,{[1‘30}58 pﬁt)dsuBH) dt7(bka77(3h,@m33 $2-823i(mj ¥H), 6.336834 (mm 2H),
di oxane (é%rw ﬁ?s heated at reflux in a mcrowave at 100C, 300W
open vess W cool i ng for I h. The reaction m xture was diluted
with DCM filtered through arbocel and the filtrate evaporated. The
resi due was EU{’I fied by reverse phase HPLC using._a TFA (0Q.2%/MCN

=

syst em t oyVelé-L{hEDiflpmpbenzy) okt [(1H)-kaethyld-(thfylewy) sthoxyipgigidin-4-yl}-
0.22 10 e 33-2.47
(moan § I55541‘“!}{3&1:%%ﬁ N il %e’lg%hoxﬁc%ﬁdéﬁﬂtzml it in, 1H),

6.26 (45 Apistge of3t- umnqyﬂnl 42cllaz)epane-lr3arb0}efllc @md tertroyl ester Ghe produst from,
N L2 (o5 B A ey ispssgripmaiaglodhym QySome) Zicyclherphasghin;
‘oXy] -4- 2’46 -tri-isopropyl-1,1° -blp}]enyl (XPHOS) (50mg), cesium carbonate (0.55 g) and 4-
chloro-2-[[(2,3-difluorophenyl)methyllthio]-6-[(1R)-1-methyl-2-(triphenylmethoxy)ethoxy]-
pyrimidine (the product of example 13 step iii), 0.50g) in dioxane (20mL) was heated at
20 reflux in a microwave at 100°C, 300W, open vessel with cooling for 3h. The reaction mixture
was then reduced in vacuo and the residue partitioned between BtOAc (100 ml) and H,O (100
ml). The organics were separated and the aqueous layer was re-extracted with BtOAc (2 x100
ml). Organics were combined, dried (MgSO.) and reduced in vacuo and the resulting residue
was purified by prep HPLC to give the subtitle compound as a clear colourless oil. Yield:
25 0.11g
' NMR: (CDCls) § 1.27 (4, 3H), 1.43 (s, 9H), 1.88 (quintet, 2H), 3.09-3.16 (m, 1H), 3.24-
3.30 (m, 1H), 3.34-3.53 (i, 8H), 4.28-4.44 (m, 2H), 5.47-5.54 (m, 1H), 6.03-6.11 (m, 2H),
6.93-7.08 (m, 2H), 7.18-7.30 (m, 10H), 7.35-7.41 (m, 6H)

30



pyiimdinyl]-1, 4-di azepane-1-sulfonamde O;~OH' ONF NHI N~ F
H HTo a sol ution

Of N-[ 2- [[(%W(? dBk/B%&%f ophenyl ) met hyl Jthi o] - 6- [ (1R) - 1- met By zg300s/003257
(trityloxy)e Izﬁoxy pyrimdinyl]-

sul f anoyl -1, 4-di azepane-| - carboxylic aci d tent- butyl ester 20 (the
product of step ii, 100 ng) in DCM (3 m) was added TFA (3m)

dropwi se. The reaction was then all owegsfo stir at room
tenperaturefor the follow ng 3h until conplete. The reaction was
then reduced in vacua and the resulting residue was purified by
prepar at i Ezample@dt o yield the title conpound as a white solid.

1. 50+ 1. o7y il pphetla oMl faps Suie iy guefa. L 2

5.02-5. 08pjﬁm¢ﬂﬁliﬂ)4-eﬂiy]li1péﬁm1n’h%—sulﬂmﬁﬂmfe 18 (m 1H), 7.29-7.36 (m
1H), 7.37-7.44 (m 1H) WO 2006/ 024823 PCT/ GB2005/ 003257 -120 The
internediates for this conpound were prepared as follows: 1)

4- Sul f amoyl - 1, 4- di azepane-| -carboxylic acid_t eOH butyl ester To a
solution of 1,4-D azepane-|-carboxylic idtert-butyl ester (3.16 Q)
in di oxane (40nl) was 5 added sulfamdd_(4.0 g) and the reaction

m xture was then heated at refl x/@or 8N The redetion m xture was
t hen reduced in vacuo and the resy{due a)ltloned bet ween Et OAc (100
m ) and H2O (100 m ). The @f gagrts: dt &g-anyg e aqueous

| ayer was re-extracted wlith EfOAc H2 xlOO ). CS were

conbi ned, dried (MySH) retluced in vacuo to wx€& the subtitle
conpound as a white solfd. Yield: 4.27 g 10 '"H NVWR (DvsO 8 1.40 (s,
9H), 1.50-1.77 (in, 2H), 3.12-3.23 (in, 4H), 3.32-3.44 (m 2H), 6.72

2 (2, 3 DR e ICR 2 Ca e Y PP noxy1
pyri m di nylsulfbgyl] aéﬂmwmﬂmwy]l)oxyﬂbf@mate (thefpradwer Rpantp ) (@72)xyTHE
- sul t ) b s Earldh A8 o . e et v g st dpr {8ERT
p {) odug B fsmm;ag&uollnsﬁqnﬁﬁgﬁ theh ﬁac&ﬁfio gRrZactibienede ARy 44 arthdtedhvidin
(0) (50 Bhivt G b u Snat DRSS RRO dried (MgSO,) and reduced in vacuo and the
resulting residue was purified by prep HPLC to give the title compound as a white solid.
Yield: 45 mg
MS: APCI(+ve) 504 [M+H"]
I NMR: (CDCI) & 1.15 (d, 3H), 1.24 (¢, 3H), 3.13 (g, 25D, 2.50 (t, 4H), 3.36 (1, 4H), 3.67-
15 3.77 (m, 2H), 4.31-4.41 (m, 2H), 5.32-5.26 (m, 1H), 6.24 (s, 1), 7.00-7.10 (za, 2H), 7.19-

7.24 (m, 1H)

lpar

The intermediate for this compound was prepared as follows:

- 20 i) Ethyl (2R)-2-[(2-[(2,3-diftuorobenzyl)thio]-6-{[(4-ethylpiperazin-1-
yDsulfonyl]amino }pyrimidin-4-yl)oxylpropanoate
To a solution of 1-Bthylpiperazine (1 g) in dioxane (10 ml) was added sulfamide (0.746 g)
and the reaction mixture was then heated at reflux in dioxane for 72h. The reaction mixture
was purified by loading onto SCX and eluting with (200 ml) MeOH/NHs. The eluent was then
25 reduced in vacuo to yield 4-Bthylpiperazine-1-sulfonamide as a white solid. A mixture of 4-
ethylpiperazine-1-sulfonarnide (0.289g), tris(dibenzylideneacetone)dipalladium (0) (50 mg),



2',4 ,6"-tri-isopropyl-1,1-biphenyl (XPHOS) (50ng), cesium carbonate

(0.55 g) and 4-

cbl oro-2-[ @ 4}]£3uorophenyl et hyl]thio]-6-[(1R)-1- ng%@bhz!%sﬁ)&%.fph
oxy

enyl met hoxy et pyrimdine (the product of exanple step 111)
0.50g) in dioxane (20m.) was heated at 20 reflux in a mcrowave at
100C, 300W open vessel with cooling for 3h. The reaction m xture
was then reduced in vacuo and the resigye partitioned between Et OAc
(100 M) and HzO (100 m). The organics were separated and the
aqueous | ayiyclpgexyiphosphinedt €' whtitepRpgAL 1 -DipkargO(XFHOS) GPyahcesiumer e

nbi ned, | 4t
Fostdue. " caEuEe OBERY B AIE OG- HAIBRRADBIRMERTL 00 o .
glli?r col pynimigéryloky]- (2R1)-qai‘c¢:amﬁ5 agld blhgllélstdr NIGR: p:(oﬁiih’ibﬁé:xaﬁ:p]lsﬁ stegf 9, 0.50g) in
i
3.30 (m %‘ﬁ%‘aﬂeﬁéﬁ%w%%gﬂeﬁl%éﬁryb“‘% E’é"f%i""ﬁ"f “??WQC %@9@8“'“4‘? %l %’ﬁﬁ( in,
1H), 6. §3edblihg fdrBOnR)The rbaction Hikire(wis titreduéed HvaciDandithe redidde ﬂl&s
2'935 7.4 1partq}1oneg)betweel\1/\gt(§go ?{5%213?!'153 g.r:fd I%%T él%%?l)o 5I‘/hg %?gzag.lzs W_er]ézs%parateg and the

N [ 2- [ [ (2actebhd 1hyte %BP&B&&&EEW%H BEOMNCQD x P50kt @rg&n&yv%rewmi;m&ﬁhﬂé’d eth

]-4- imdin i perazine-I|-sul fonam de ~, CH e
NSN N~S F& agg ;‘edqr@pddn gigq:mtp givedhe subtitle compound as a yellow solid. Y1e1d 0 720 g

et hyl (2R) %ﬁ_@g éi;ﬁ%_;}gﬁr obenzyl ) thi o] -6-{[(4-ethyl pi perazin-| -
am o

yl ) sul f ony pyrimdin-4-yl)oxy] propanoate (the product from
step i 10(0.72g) in THE (10 mM) was added 2M LiBH4 in THE (1.3 m).
The react ,on S, then stirred for 18h at RT. Saturated NH4CL(150 m)
was t hen Mﬁg the reaction m xture which was extracted with 10

DCM ( 3x 13&[?[1(2 3mn?nrqmen@mmdeﬂ@mmed[(lﬂg-ﬁﬂﬂdf)&n@%)eﬂﬁggﬁlémwc ed in
vacuo an t he ulL.tlLn | due Wwas 1T € y prep to glve
Uhe o o e 4 S uretg 1 Afonamtde

A~_-OH

\\ O
l/\ “N /\@,F
N =

15 To a solution of ethyl(2R)-2-[(2-[(2,3-Diflucrcbenzylthio]-6-{[(4-pyridin-4-
ylpiperazine)sulfonyl]amino }pyrimidin-4-yl)oxy]propanoate (the product from step i)
(0.72g) in THF (10 ml) was added 2M LiBH, in THF (1.3 ml). The reaction was then stirred
for 18h at RT. Saturated NF4Cl (150 ml) was then added to the reaction mixture which was
extracted with DCM (3x150 ml). Organics were combined, dried (MgSO,) and reduced in

20 vacuo and the resulting residue was purified by prep HPLC to give the title compound as a
white solid. Yield: 10 mg
MS: APCI(+ve) 553 [M+H']

'H NMR: (DMSO) & 1.16 (d, 3H), 3.37-3.41 (1, 4H), 3.46-3.51 (m, 2H), 3.75-3.79 (m, 4H),
4,40-4.48 (m, 2H), 5.11-5.17 (m, 1H)}, 6.01 (s, 1H), 7.13-7.21 (m, 3H), 7.31-7.39 (m, 2H),

25 8.28(d,2H)




Yield: 45 ng Ms: APCI (+ve) 504 [MrH4] "H NMR (CDO 3) 3 1.15 (d, 3H),
1.24 (t 3H), 3.13 (g, 2H), 2.50 (t, 4H), 3.36 (t, 411),3.67- 15 3.77
(in, m 2H), 5.32-5.26 (m 1H), 6.24 (s

7. 00- 7 10%?"%"0%?‘1” 19- 7.24 (m 1H The i nt er medi ateTF%eG]E%Z?HS@O”S?
conpound was prepared as follows: 20 i) Ethyl

(2R)-2-[(2-[(2, 3-di fluorobenzyl)thin]-6-{[(4-ethyl piperazin-I-

yl)sul fonyl ] am no} pyri m di n-4-yl)oxy] prj@gganoate To a solution of 1-E
hyyl pi perazine (1 g) in dioxane (10 m) was added sul fam de (0.746 Q)
and t he r d&eintemediata for thisgosnpohadwheprepadedas folldwaux i n di oxane for
72b. The reaction mxture was purified by |oading onto SCX and
eluting with (200 mM) MOH NH3 The eluent was then 25 reduced in

vacuo to y)iEtlhgﬂ@Jﬂi&tZlfm [Iﬂﬂeﬁﬂnhr&eﬂzy&)ﬂh‘hp&é&[(ﬁq@ﬁaﬁl-a-ylﬂiﬁéﬁzi&d-i d A

m xture of era e-1- onam d 0. 289q),
tr:(sl(Jdl beﬁ?%]f Hé’&@gﬁ%‘é‘jzﬂh‘ﬂﬁ#l j}FFP ?‘*5(() my) , gz/\o 2006/ 024823

PCT/ GB2B0T06QQ3R%ién of @gndm-df-ylp%aerazme (123 g) in dloxane (10m1) was added sulfamide
2-di cycl 02 phosphl no- 2' -tri -1, 1' - bi phenyl (XPHOS)

(50ng), ) sud theggagtion pgxi@@gw%the:d;-@zogd al reﬂux n. dloxane for 72h. The reaction
2-[[ 6-chl grigns J;Js(p%:ﬁe@bﬁ {04850 BH%'B@XE?&&M@%}P&U?@ MeOFUNH,. The eluent

pyrlmdlny oxy] - ( @} propanolic acid ethyl ester t he pr
exanpl e 5%gs 6]911#9@0 mga;uq ta yiekd éparidin{4tYipipyraviae- 1 rolfosanide ay ewhitecolid A

a mcrovayg. eé'ndﬁﬁ&)??{ %eypmgaﬂ&ta%%&g?ol ing for 30mn. The

reaction m xt ure uced I'n vacuo he residue was
partitildn amk(cbbanwhden&c@me)(di;ﬁﬂadmx)n (@N@0 b2 2- &efblaﬂeXylpHdnphinogam,&'m-i-

X150mL) pa@é@%?ﬁﬂ%ﬁ%ﬂﬂé’@ﬁﬁ@@ el S in e AR et B o
TAI?) Clgl( \-Il-\?e; [[5 €2,3diflviokd phenylyabyIhio-4-pypithid i ox9]-(21)-pYorRheic abld é291 eter NGihe

N-[2-[[ (2P% %ﬁtﬂwﬁ%ﬁﬂgﬁwmﬁﬁwﬂ Aiongued 1 Prol myas eggt sxiy in Aepiprpwayh
oxy] - 4- pyf 100CHBO0W, dpendedsdr Pivi bdhihy RirBOfiEd. e teadtidd QRANE dAs MefPldliced

15 in vacuo and the residue was partitioned between EtOAc (150 ml) and H,O (100 ml). The

organics were separated and the aqueous layer was re-extracted with BtOAc (2 x150ml).
Organics were combined, dried (MgSQy) and reduced in vacue to give the subtitle compound
as a yellow solid. Yield: 0.720 g
MS: APCI(+ve) 595 [M+H"]

20
Example 71
N-[2-1[(2,3-Difluorophenyl)methyl]thio]-6-[(1R)-2-hydroxy-1-methylethoxy]-4-

- pyrimidinyl ]-(3R)-3-ethylpiperazine-1-sulfonamide

e%....

\\I

/S'\ F

25 To a solution of ethyl(2R)-2-[(2-[(2,3-difluorobenzyl)thio]-6-{[((3R)-3-
ethylpiperazine)sulfonyl]amino }pyrimidin-4-yDoxy]propanoate (the product from step i)



C-NN N S F J 15 To a solution of

ethyl (2R)-2-[(2-[(2, 3-Di fl uorobenzyl )thio]-6-{ [(4-pyridin-4-

yl pi perazi ne)sul fonyl] am no }pyrim di n-4-yl)oxy] propanoate (the
product fromstep i) (0.72g) in THE (10 m) was added 2M Li BH4 in
THP (1.3 m). The reaction was then stirt®d for 18h at RT. Saturated
N114C1(150 n) was then added to the reaction mxture which was

extracted wi tif7 ng ned.. dried

and reduced |( %ﬂmxg@gnﬁaﬁg%zesu ?‘ﬁngﬁ?zlsfﬁm%%ﬁwﬂfq‘ '5‘;%1811
prep HPLC to BF NHE‘Flef @dﬂbb’%ﬁr@ﬂaédeé to thieaatiorsmixivek witdheld extﬂa@tcdmlth
?/Ea 4AECI1§ +Ve)%c§mx{ brgaﬁ 75-3.79 e(ﬁrgkgééﬂgﬁ'ﬂﬁi‘%)‘ﬁ”&%" "(“Fﬁ“’ resulting
211), 5.11- 5 TP Pﬂ&i&b@fﬂ’lﬂ"( LC to gipg the title eqmppusilas ¢ white3alidl Yield77034g 7. 39
(m 211), 25 8.28 (d, 21-1) WO 2006/ 024823 PCT/ G32005/ 003257 -123

The inter rredm@@ﬂr"e)tﬂﬂﬂﬂﬁﬂmound was prepared as follows: i) Ethyl
(2R -2-[(2-[(2, 3-di fluorobenzyl)tbio]-6-{[(4-pyridin-4-ylpiperazin-|-

yl ) sul fonyl ] } (DTS disy |l)28 b

L L ) e ep 0 SRl RREStA i a0 Bl SRk
sul fami de (0 % g% a(ﬁdﬁph%ﬁk%%?g{“r Eh A7 Qﬁfﬂdﬁ (lhdéi),ddwt%(m,zm,
reflux in di B3NS WETH)/LI8 (m] 119, 6.8act) i purified by

| oadi ng onto SCX and I-é)lzutl(!r?gn??\/lth (%é%@m{ﬁ?éw The eluent was

t hen reducedmer{hté{ﬁ%ﬁwbﬂﬁﬁmwaﬁmywl perazi ne-| -sul fonam de

as a white solid. A mxture’o

4- di n- 4- | f

tr1 o di benzy) PRAEO AL e Fpar R bR YpLe i S-on1-

2-di cycl Ohexlg}mmﬂfmﬂlﬁmhﬂwnmiﬂhyl]dxﬂpﬁfmbl 1' - bi phenyl ( XPHOS)
(50ng)!, cesium carbonate (0.438 g) and 2-[[6-chl oro-2-

[[(2,3-difl tmrmhmwflm Erorle(6:54) Wl didahl i %69

aci d et hyl te (t.he éﬁ% (exé(?mp le 5 Qt %"g/ %% %Q@%Sjmd

di oxane ( 102%) TEARAAD TRy ‘@F&Wﬁ“ﬁ in;dipyiape fondty Ehe mactianyoiriure3es prified

open vessel byiddingan T3 axfd@ﬂunﬁ@vdm ©60 mi] BROHARE! TIREIHOWak faen MRRed zﬂ‘%ﬂ:ua

reduced 15 |pw§%& aﬂﬁ*t he.r ulgqn v%gtl ti.oned bet ween Et OA

(150 m) and ?@66 iperazied-s @‘3‘36 F%phée‘bm%ra thul@mmc-

aqueous | ay drmlivagnide- e@i260g) e driviibdizyiiabeerird)dipkiAniy) - (50 mp), 2-
dicyclohexylphosphino-2*,4° ,6'tri-isopropylsl, 1”-biphenyl (XPHOS) (SOmg), cesiim  carbonate
(0.438 g) and 2~ 2-[[6-chloro-2-{[(2,3-difluorophenyl)methyl]thio]-4-pyrimidinyljoxy]-(2R)-propancic
acid ethyl ester ((the product of example 5 step 1), 0,350g) in dioxane (10ml) was heated at refhyx in
a microwave at 100C, 300W, open vessel with cooling for 30min. The reaction mixture was then
reduced in vacuo and the residue wes partitioned between EtOAc (150 ml) and FLO (100 ml). The
organics were separated and the aqueous layer wag re-extracted with EtOAc (2 x150tml), Organics
were combined, dried (MgSOs) and reduced i vacus to give the subtitle compound as a yellow
solid. Vield: 0.705 g |

MS: APCI(+ve) 546 [M+H']



Organi cs were conbined, dried (MgSO4) and reduced in vacua to give
the subtitle conpound as a yellow solid. Yield: 0.720 g M5:

APCI (+ve) 508 abodlolsks 20 Exanple 71 PCT/GB2005/003257
N-[2-[[(2,3-Di fluorophenyl)nmethyl]thio]-6-[(1R)-2-hydroxy-I-nmethyleth
oxy]-4- pyrimdinyl ]-(3R)-3-ethylpiperazine-|-sulfonamde A CH 011
1 ONF NS.NNSF HNHZ25 To a solution of

ethyl (2R)-2-[(2-[(2, 3-di fl uorobenzyl ) thps]-6-{[ ((3R) - 3-

et hyl pi perazi ne)sul fonyl ] am no ) pyri m di n-4-yl ) oxy] propanoate (the
product fEZsmBlEd2 i) 124 (0.71g) in THE (10 nl) was added 2M Li 13H4
in THE (1 . A i -..l]ﬁrﬂr (1. .

Sat ur at ed%ﬁ)zﬁ(ilsg%o% TEE WaE ls?ﬁteﬂgrﬁ]ﬂg de([zlﬁ{e%)ﬁt he ergalctﬁii%gﬁdﬁ‘mﬂﬁe whi ch
was ext r apyaeridipyld- ( X3 aidboethylpipechzing]-selfopandde onbi ned, dri ed
(MgS™) and reduced in vacuo and the resul.ting residue was purified
by prep HPLC to give the tide conpound as:a ite solid. Yield: 70 ng
MB: APCI (+ve) 504 [Mrl fl tH NWVR (CDClW. (t, 3H),1.28 (d,
313),1.53-1.63 (in, IH, 1.63-1,73 (iii, 114), 2,79-2.88 (m 1H),

2.95-3,08 (m 2H), 3,61-3.80 ( 41@), Rr4.05 (@ 1H), 4.08-4.16
(M6 IN), 4.33-4.44 (m 21, 5.bggo. (M 1H), 699-7.12
(m 2H), 7.19-7.24 (in, 1HYThenr

conpound was
prepared as follows: i)
di I | uor ophet ~Vnnet byl I t1 uo
ylIstilfot> yl]am nol-4-pyripdinylloxyl propanoate To a sol ution of
(3R) - 3-et hyl pi per4zinc (0.5g) in dioxane (10m) was added sul fani de
(0.3738% 29d soluhién dsmﬁszltzz_t)-m(ﬁ[w@dm&o%ﬁzynﬂat@@g@tgﬁ,tssj-s,fsl ex in
y

di oxano for 3d. The reaction m xture was purified | oadi n% ont o

SCX and efligaeihydpipgrazing)sufpngilaningipyrimidin-4-vhosyleranspeattghe pradvet fragstead)

Loy Va0 sapls 26 sy Pk lpcaeost ar (9BaTiE AR Wi
tris(di beforyBh ar¥Bdisrwered MEpE] (180 minwgsOhen Bidedy)the eaction mixture which was
extracted with DCM (3x150 ml). Organics were combined, dried (MgSOy) and reduced in
10 vacuo and the resulting residue was purified by prep HPLC to give the title compound as a
white solid. Yield: 80 mg
MS: APCI(+ve) 504 [M+H']
' NMR: (DMSO) § 1.13 (4, 6H), 3.01-3.21 (m, 2H), 3.37-3.57 (m, 4H), 4.33-4.43 (m, 2H),
4.76-4.81 (m, 2H), 4.97-5.05 (m, 1H), 5.81 (s, 1H), 7.09-7.17 (m, 1H), 7.26-7.35 (m, 1H),

15 7.39-7.45 (m, 1H)

[[(312 3-ethYi-1-

The intermediate for this compound was prepared as follows:

i) Ethyl (2R)-2-[(2-[(2,3-diftuorobenzyl)thiol-6-{[((3R,55)-3,5-
20 dimethylpiperazine)sulfonyl]amino}pyrimidin-4-yl)oxylpropanocate
To a solution of (2R,65)-2,6-dimethylpiperazine (1g) in dioxane (10ml) was added sulfamide
(0.746g) and the reaction mixture was then heated at reflux in dioxane for 72h. The reaction
mixture was partitioned between EtOAc (150ml) and H,O (150ml) and the aqueous re-
extracted with BtOAc (2x150ml). Organics were collected dried and reduced in vacuo to yield
25 (3R,55)-3,5-dimethylpiperazine-1-sulfonamide as a white solid (0.29g). A mixture of (3R,55)-
3,5-dimethylpiperazine-1-sulfonamide (0.29g), tris(dibenzylideneacetone)dipalladium (0) (50



di cycl ohexyl phosphino-2',4",6'-tri-isopropyl 1,1 -bi phenyl (3PHOS)
(50ngy), cesiumcarbonate (0.438 g) and

2-[[6-chlo di fl uorophenyl ) netltyl]tbio]-4-pyripm -
(2R) - preparr?éieggokg%;sgget hyl ester ((the product of exaon’E)r)giBg%(dg)B&?%]
0,3508) in dioxane (10m ) was heated at reflex in a mcrowave at
1000, 300W open vessel with cooling for 30mn. The reaction m xture
was then reduced to vaauo and the resjjgge was partitioned between

Et OAc (150 ml) and M20 (100 m ). The organics were separated and the
aqueous | mgpr2-dieglohexyrhospbined’ W, 6’ hiriEisauepyl-2, L bidrnyl ( h (30eng)gesiem

conpound S6SPIBRE PGS HHG A ABSRER BRI S 0y

WO 2006/ 03#8Rdiny(okFE2RP-ptdpatdio chd ethybesteX(Empkainé2of example 5 step 1), O Sg) m
N-[ 2- 2,3-Dif| h | th t hi - 2- th
Ox] -4 piPRTRECHORL) 7S RoBiegRye o S e K DO G PRV SRR RTIgT e
% hyI ZZOg) 923_}:%.? Eor@Oth Phehbs t101§m'1:xtm'5"\%s t'ﬂleﬂ'fc&ca—d)mawaﬁﬁ AHdl (B re@iiue was

[[(2, 3-di f [ uor obenzyl ) tbi o] - ((3R 55)-3, 5-
di net hyl pppttienediveiwesh Et4e [Ei0imb abdiizQ 6 nﬂ) P;&?Wfﬁ’ﬁ%ﬁﬁ&?ﬂi&t?@m(dﬂﬁ%
duct f
'Fl)'lr—E ug 9 %%&éllﬁger'w)a’sr ?%tﬁag\%gaisd’ Pqnetjrqﬂsc'g(%%%%d D m%q"h at RT Sat u%dnat ed

NH4 01( 150 (M 3Oyymad rddapedain deckatto giveahe st «zmmpwud ar aeyalivonlidaield: 0.940 g
extracted t Organi cs were conbi ned, dried (MgSO4)
and reduc ﬁ%@\?ﬁ%@gﬂf}t he resulting residue was purified by
prep HRHC to give the title conmpound as a white solid. Yield: 80 ng

MS: APCl (+ve) 504 [Mrlr] 'H NVR (DMVBO) S 1.13 (d, 6H), 3.01-3.21 (m
2H), 3.37Esmmpledd " 4H) " 4.33-4.43 (m 2H), 4.76-4.81 (m 2H),

‘11 H;W 5. 05 p B[ B0DifIRer®behsyl) thibb-[(1R) Phytirdsfy-{ Dethy b thoFy] Privhidib-d y1)-9-
methyl-3,9-diazabicyclo[4.2.1 nonane-3-sulfonamide

15 To a solution of ethyl (2R)-2-[(2-[(2,3-difluorobenzyl)thio]-6-{[(9-methyl-3,9-
diazabicyclo[4.2.1]non-3-yl)sulfonyl]amino }pyrimidin-4-yDoxy]propanoate (the product
from step ), 0.35g) in THF (10ml) was added 2M LiBH, in THF (0.6ml). The reaction was
then stirred for 18h at room temperature. Saturated NH4C1 (150ml) was then added to the
reaction mixture which was extracted with DCM (3x150ml). Organics were combined, dried

20 (MgSOQ,) and reduced in vacuo and the resulting residue was purified by prep HPLC to give
the title compound as a white solid. Yield 20mg
MS: APCI(+ve) 530 [M+H']

' NMR: (CDCLs) 8 1.27 (d, 3H), 1.32-1.40 (m, 2H), 1.65-1.80 (m, 4H), 2.54 (s, 3H), 2.91-
3,05 (m, 2H), 3.39-3.48 (m, 2H), 3.65-3.75 (i, 2H), 4.03-4.11 (m, 1H), 4.16-4.24 (m, 1H),
25 4.32-4.46 (m, 2H), 5.22-5.28 (m, 1H), 6.19 (s, 1H), 6.98-7.08 (m, 2H), 7.20-7.32 (m, 1H)



15 7.39-7.45 (m 11-1) The internediate for this conpound was
prepared as follows: i) Ethyl

(2R) -2- [(Zwﬁrégeoﬁm%ﬁ uor obenzyl) tbi o] -6-{[ ((3R 55)-3, 5 20rcpanesinoazs
di met hyl pi perazi ne)sul fonyl ] an no}pyri nidin-4-yl)oxy] propanoate 3% a
solution of (2R, 6S)-2,6-dinethylpiperazine (Ig) in dioxane (10m) was
added sul fam de (O. 746g) and the reaction mxture was then heated at
reflux in dioxane for 7211 The reactiofgym xture was partitioned

bet ween Bt OAc (150m ) and H20 (150m ) and the aqueous re- extracted
wi t h Et OATh¢ mwdreBdiate fohifemeimpoundewes preparesbasdollaws: ed and reduced in
vacuo to yield 25 (3R 5S)-3, 5-di net hyl pi perazi ne-1-sul fonam de as a
white solid (0.299). A mxture of (3R 5S)- 3,5-dinethyl pi perazi ne-

1- sul f onaiyiEthyl @R)-2€)2-[(23-di{ldorobeaxsl)ide]: 64l 2incaikeyl, P diakzalsicyubo] 4.2)1 4 drd3-

WO 2006/ 0248 PCT/ (3B2005/ 00325 -126 m
2-di cycl oﬁz'éﬁéﬁa 'gT “ﬁ ‘ﬁ“%a"a)"t‘?ﬁ’rf‘w%&pw 1,1' - bi phenyl ( XPHOS)
(50ny) , 5ces Ialsmuu@ﬂbb@mﬁﬂﬁd—@@r(ﬁaﬁbﬁ)/claﬂdz 1Jnonane (0. 56g) in 1,4-dioxane (10ml) was

2-[[6-chlo h met hyl ]t h -4-
py£ |[ i gl n ‘]‘%ﬁg}]%itééﬁ?o g#@ g?%ge‘%g %QD&W?IW%&%I%EFF%@ 1pfiwsit dyd-gipxane for
exanpl e 573 Gie kdactiéh Rekkark Rvas BLONRNS 163d38-In t&‘@@ﬂ'ﬁ@%ﬁ@m@twﬂh‘aﬁl\f NHF]/ME@{

m crowave at 100C, 300W open vessel vmth 5 coolln for 30m n.

reaction FRORmDx Shoelsentivas ednsed invagrnioyidd 8-matleylBdsi due was

tit ]Q%En [ i

32; eI s:agggg%%géyan l a eﬁ%ous I a e?g&g@%g%g%%%]{deéﬁxﬁgg%@%m&
x150m )10 @ghmabsywlelitle’l b]umhﬂnnéebulfdnawde (O My p Y dibemryliduheaetbne)dinaiadion
2Dl e o) U 300 Ao SRR 350 Y 6 B BRlobfh 1 VoSbibns PoOS) (58,
N- Ej 2-[ El 2, laesﬁ):rﬁ batbcﬁmm@mg) i(ijliﬁll23l[g@hbf&ﬂ)[f(?,ﬂlﬂfmcm@heﬁylﬁﬁtﬁsmtﬁb]ldl-xy] pyri
m di n- i azabi ane

i ~OH OlyP F:N X I\f gb Qroﬂ%n?@%"l‘%éyﬁ%teﬁ"c@&% f(?ﬁmﬁﬁeétsf‘??ll) (aezsg) m
(2R)-2-[( ?ﬂlcﬁ(%iaﬁe ?M%&@ﬁﬂédf Bt)r%ﬂt.'upﬂl a%i{:fo@s%.v@'&t mbc 308w, open vessel with

di azabi cycl o[ non- 3-yl ) sul fonyl ] am no
} pyri mldi cpoam I @Omlprﬂpamaomnﬁxtm was debnceduced imvactceqdithe regida@syls i n

THE (10 ”‘l}aa&’i@éneﬁ%‘é{%ﬁeeﬁ Wb Br¥sohtl b0 860, THE EednfR Gek QR plBRa and the

aqueous layer was re-extracted with EtOAc (2 x150ml). Organics were combined, dried

(MgSQy) and reduced in vacuo to give the subtitle compound as a yellow solid. Yield 0.35 g
MS: APCI(+ve) 572 [M+H']

20
Example 74
N-[2-[[(2,3-Difluorophenylmethyl]thio]-6-[(1R)-2-hydroxy-1-methylethoxy]-4-
pyrimidinyl 1-(3S)-3-methylpiperazine-1-sulfonamide

/\/OH
SN F
0. .0
Y\N;S;N/E;L/)\Sf\@F
) H |

25 To a solution of Bthyl (2ZR)-2-[(2-[(2,3-difluorobenzyl)thio]-6-{[((35)-3-methylpiperazine-1-
sulfonamide)sulfonyl]amino }pyrimidin-4-yl)oxy]propanoate (the product from step i)
(0.94g) in THF (10 ml) was added 2M LiBH; in THF (1.8 mi). The reaction was then stirred



then stirred for 18h at nomtenperature. Saturated NHACL(150m ) was
then added to the reaction m xture which was extracted with DCM
(3xI50mM ). 9@Rlosger e conbi ned, dried 20 (MgSO4) and i
vacuo and t‘ﬁé re)guﬁ%%i ng residue was purified by prep HPEEC‘:%@(#E@?@%:EM
the title conmpound as a white solid. Yield 20ng Ms: APCl (+ve) 530

[ MbH+] 1H NMR. (CDCL3) S 1.27 (d, 311),1.32-1.40 (m 2H),1.65-1.80
(m 411), 2.54 (s, 3H), 2.91- 3.05 (m_y34), 3.39-3.48 (m 2H),
3.65-3.75 (m 211), 4.03-4.11 (m 111), 4.16-4.24 (in, 1H), 25

4. 32- 4. A6fqerkgh at1RY. Sasuraed NIBE'] (150 nl) wis then adied ¢ the kgactic 10&iire @Bichwas
211), 7.20Q. . 640 05/ -127. The,
i o e Rl R PCM KGR Qe el volbIREN il Ve SOp) gy
(2R) - 2- [ ( 2adub 2ndBtieirédniltingabedrshdstpntrifi¢d By freh FPIEY th glive Ikttt dapbingy el 4
. 2. 1] non- 3. yl )sul,f onyl ] am no} pyt vni di n-4-yl)oxy] propanoate 5 To a
sol ution Hpt%{f(?@t Jﬁiﬁ%?‘sgﬂ%h azabi cycl o[ 4. 2. 1] nonane (0.56g) in

1, 4- di o3 apes: APOWvevioD daAed sul fam de (0.37g) and the reaction

m xture was then heated at reflux in i oxane for 72h

1, 4-d . Th
reaction H MR ACRER)GUH-6 (b aHhy GlddiHN2 S HBI3LmGEN 3292139 G ADLHETN

NH3/ MeCH r-geu ' i

o et hyl - 56 O D, 720k Pt D S0 54 oy 64 BE 1 TR S P b 13
yel | ow sof.l8(mAH xture of 9-nmethyl- 10 3, 9-di azabicyclo [4. 2.

1] nonane- 3- sul fonam de (0. 13g),

tris(di benzylideneacetone)di palladium (0) (50m),

2- di cy ¢ olmexintephedipeifioth?’ cofipoiid-wasiprépacedrag yllows: 1' - bi phenyl ( XPHOS)
(50ny), cesiumcarbonate (0.31g) and

2-[[6-cl Moro-2-[[(2, 3-difluorophenyl)nethyl]thio]-4

pyri m di W'M%d—%@ﬂ,gnﬁﬂ@dlﬁbﬁﬁwﬂﬂﬂmﬁ (?gj_r{.; (the product of

exanple 5 step i in , 4- di oxane was heated at refl ux

in a mcregdy _iHQfaEi@@E, suriymigp myripddinat-yhpxydpropaneste| i ng for 30nin.
parti £1 onmd e SN iSRRI 1) R e Mol Bk,
separ atl2d(GiHég} e thepaetgursmixiye waskien hesteshat reflox duldinikare &t 39ATh¢ Raction
(L50M). QLABRS Al SR ol i MR P S
APCI ( +ve) edwédiefl MitHBt0AQ (Exindpile Orghnics were collected dried and reduced in vacuo to yield
(38)-3-methylpiperazine-1-sulfonamide as a white solid (0.27g). A mixture of (35)-3- |
methylpiperazine-1-suifonamide (0.27g), tris(dibenzylideneacetone)dipalladium (0} (50 mg),
20 2-dicyclohexylphosphino-2’,4’,6’-tri-isopropyl-1,1’-biphenyl (XPHOS) (50mg), cesium
carbonate (0.628 g) and 2-[[6-chloro-2-{[(2,3-difluorophenyDmethyl]thio]-4-
pyrimidinylloxy]-(2ZR)-propanoic acid ethyl ester ((the product of example 5 step i}, 0.50g) in

dioxane (20mL) was heated at reflux in a microwave at 100°C, 300W, open vessel with
~ cooling for 30 mins. The reaction mixture was then reduced in vacuo and the residue was
25 partitioned between EtOAc (150 ml) and H,O (100 ml). The organics were separated and the
aqueous layer was re-extracted with BtOAc (2 x150ml). Organics were combined, dried
(MgSOs) and reduced in vacuo to give the subtitle conpound as a yellow solid. Yield: 0.940 g
MS: APCI(+ve) 532 [M+H']



N[2-[[(2, 3- Difluoropheuyl)rrethyl]thi 0] -6-[(1R) - 2- hydroxy-1-met hyl eth
oxy] 4- pyrimdinyl ]-(3S)-3-nethyl pi perazne-1-sul fonam de , SOH O
;ONF DH To a solution of Ethyl

(2R) - 2- [(2%?‘0§"0ﬁsﬁsuorobenzyl)thl 0] - 6- {[ ((39) - 3- et hyPETSer e3Pz .
sul f onam de) sul fonyl ] am no ) pyri m di n-4-yl ) oxy] propanoate (the
product fromstep i) (0.94g) in THE (10 m) was added 2M Li BH4 in
THE (1.8 m). The reaction was then st} %;ed WO 2006/ 024823

PCT/ GB2005/ 003257 -128 for 18h at RT. Saturated N 44C1(150 m) was
then added to the reaction m xture which was extracted with DCM
(3x150 m). Organics were conbined, dried (MgSO4) and reduced in
vacuo and the resulting residue was purified by prep HPLC to give the
title conpound as a white solid. Yield: 35 ng 5 Ms: APCl (+ve) 490
[MtH] "H NVMR (CDC13) 8 1.36 (d, 3H), 1.61 (d, 3H), 2.81-3.03 (in,
3H), 3.20-3.39 (in, 4H, 3.67- 3.84 (in, 211), 4.22-4.44 (m 211),

5. 29- 5. 87E&dviiple ) , 6. 18 (s, 111) 7.02-7.11 (m 2H), 7.13- 7.19 (in,
1H) 10 The Internedi ate S CO was prepared as follows:

) B Nl H%uqrelzew&)ﬂmhﬁrmb‘gﬁgwwm-me@y ooy pyrimidin-4-
met hyl p| 0@},5%,5;,9.&;( AAffdePyr nni di n-4-yl ) oxy] propanoate To a

sol ution o nmet hyl pi perazine (0.914g) in dioxane (10m) was
added sulfam de 15 (0.746g) and the reac€kion m xture was then heated
at reflux in dioxane for 3d. The reactiona n g@Hire was partitioned
bet ween Et OAc (150m ) and H20 (150nl) akd tHe aqueous re- extracted
with EtOAc (2x150m ). Organics were collectéd dried and reduced in
vacuo to yield (3S)-3-neth I |oqr;ﬁ| \FNsquona de as a white
solid (0.27g). A mxture g e
(0.27g), tris(dibenzylide eacet ne) pa Sum 0 ng), 20

2-di cycl ohexyl phosphi no- §N4' 8" -trl-i sopropyl - bi phenyl ( XPHOS)
(50ny), cesium carbonate (07628 g) and

2 [[6- chl Qie1ecd bifhtosiubgpne! btk din4-51

pyri m di nyl(?-o[ 0pr o%)ano?c C|Rbl xé't er y€oﬁy]ox|yg ]é:?l lg)l -

exanpl &0 Stegtbutylidy(aminos@dynyibnl 4-diazepane-1- carboxylate (1. 6g) was d1ssolved m DCM
(30ml) and stirred until in solution. To this solution was added TFA (30ml). The reaction was

then allowed to stir at room temperatureovernight. The reaction was then reduced in vacuo
and the resulting yellow residue purified by HPLC to give the title compound as a white solid.
Yield: 76mg

15 MS: APCI(+ve) 504 [M+H']
TH NMR: (DMSO) 8 1.04 (d, 3H), 1.14 (d, 3H), 1.96-2.02 (m, 2H), 3.16-3.24 (m, 2H), 3.41-
3.45 (m, 4H), 3.66-3.74 (m, 2H), 4.41-4.49 (m, 2H), 4.99-5.05 (m, 1H), 5.09 (s, 1H), 7.14-
7.23 (m, 1H) , 7.31-7.40 (m, 2H), 8.65-8.72 (1, 2H)

20 The intermediate for this compound was prepared as follows:

i) N-(2-{(2,3-Difluorobenzyl)thio]-6-{[(1R,2R)-2-hydroxy-methylpropyl]oxy }pyrimidin-

4-yD)-tert-butyl 4-(aminosulfonyl)-1,4-diazepane-1-carboxylate

A mixture of 4-sulfamoyl-1,4-diazepane-1-carboxylic acid tert-butyl ester (the product from
25 exarnple 68 step i) (0.541g), tris(dibenzylideneacetone)dipalladium (0) (50 mg), 2-

dicyclohexylphosphino-2’ 4°,6’-tri-isopropyl-1,1’-biphenyl (XPHOS) (50mg), cesium

carbonate (0.55 g) and (2R,3R)-3-({6-chloro-2-{(2,3-difluorobenzyl)thio]pyrimidin-4-



di oxane (20m) was heated at reflux in a mcrowave at 100C, 300W
open vessel with cooling for 30 mns. The reaction m xture was then
reduced in the residue was 25 partitioned bet

(150 m) ar%égl—?zé%o%?%o m ). The organics were separated gﬁ?ﬁ?ﬁ@@ﬁﬁzﬂ
aqueous | ayer was re-extracted with EtOAc (2 x150m ). Organics were
conbined, dried (MgSO4) and reduced in vacuo to give the subtitle
conpound as a yellow solid. Yield: 0.944).9 Ms: APCl (+ve) 532 [ MrH#]
WO 2006/ 024823 PCT/ GB2005/ 003257 -129- 5 Exanule 75

N- ( 2- [ ( 2, Bi@ivhhutan-2iobtths piptint of exgngilg 4 fepir) 0. 34 1g) drdisxane-t40mL) pras psatedost

rimdign-4: - - dj ok naw; . . \ H
(010 eyl bl HERSSNE SU BAYHSorbs FnlOe Sule
5( (1R, 2R) -ﬁndmtdl' wlax;hemé4 d;lyéd)hnwﬂcd mdyt‘I k¢ ﬁyidﬁle:rmegmdbgﬂ@een D@hﬁé&maﬁdm%dl _

- (am nos - -di azepane-| - car.boxyl at e was di s \V
oo ( 30ni0 B e st A Brens ol an e Safrobipit e it et e el
TFA (3081 x Finenly. €REiniciwete Sombined) datd QIESD,) andStetiicedtin v@NNand the resulting
t enper at uregverni ght . _‘The reaction was t%en reduced i n vacuo, n]g Lge
resul ti ngreyidng was pusdied b8 P HFLG & piye hpsetitly caﬁﬂv@mgﬁé aye ‘P"é%—oﬁﬁ urls
as a whi tl%sggb;ggw?\@oal[%ﬁng 15 MS: APCl (+ve) 504 [ MW 1H NMR

(DMSO) 5 H, 1.147(d, 311), 1.96-2.02 (m 2H), 3.16-3.24
(m 2H), 3.41- 3.45 (m 411), 3.66-3.74 (in, 2H), 4.41-4.49 (in, 2H),
4.99-5.0%@% 5.09 (s, 1H), 7.14- 7.23 (m 111), 7.31-7.40 (m
2H), 8.6553" 211) 20 The internedi ate for this conpound was

pr epar ¢0 Ng24(2,3-Ditnorbbenzyl)thio]-6-{[(1R,2R)-2-hydroxy-methylpropyl]oxy }pyrimidin-4-

0 (2102, S0 Bl R LRl A bl Fafifls 2- Mo oxy- et hyl propy!] ox

4- (am nosul fonyl ) -1, 4-di azepane- 1- car boxylzate A m xture of
4-sul fanoyl - 1, 4-di azepane-| - carboxylic aciid teyy-butyl ester (the
product from O/{/

N N™ 'S

H
HNj)

To a solution of (2R,65)-2,6-Dimethylpiperazine (1g) in dioxane (10ml) was added sulfamide

(0.746g) and the reaction mixture was then heated at reflux in dioxane for 3d. The reaction

0. .0 SN F
\f/\ )SQN/[LJ\ F

15 mixture was partitioned between EtOAc (150ml) and H,O (150ml) and the aqueous re-
extracted with BtOAc (2x150ml). Organics were collected dried and reduced in vacuo to yield
(3R,55)-3,5-dimethylpiperazine- 1 -sulfonamide as a white solid (1.05g). A mixture of (3R,55)-
3,5-dimethylpiperazine-1-sulfonamide (0.541g), tris(dibenzylideneacetone)dipalladium (0)
(50 mg), 2-dicyclohexylphosphino-2’,4°,6’-tri-isopropyl-1,1’-biphenyl (XPHOS) (50mg),

20 cesiuvm carbonate (0.731 g) and (2R,3R)-3-({6-chloro-2-[(2,3-difluorobenzyl)thio|pyrimidin-
4-y1}oxy)butan-2-ol ((the product of example 4 step 1), 0.541g) in dioxane (40mL) was heated
at reflux in a microwave at 100°C, 300W, open vessel with cooling for 20min. The reaction
mixture was then reduced in vacuo and the residue separated between DCM (200 ml) and
H,0 (200 ml). The organics were separated and the aqueous layer was re-extracted with DCM

25 (2 x200ml). Organics were combined, dried (MgSQy) and reduced in vacuo and the resulting
residue was purified by prep HPLC to give the titie compound as a white solid. Yield: 80mg



25 exampl e 68 step i) (0.541g), tris(dibenzylideneacetone)dipalladium
(0) (50 nig), 2-

di cycl ohexy|pbpgpisio-2' . 4, 6" -tri-isopropyl -1, 1" - bi phepyl,cXiREhdaksz
(50ny), cesium car bonat e (0 55 g) and

(2R, 3R)-3-({6-chloro-2-[(2, 3-di fl uorobenzyl )tbi o] pyrimdin-4 WO

2006/ 024823 PCT/ GB2005/ 003257 -130 yl }oxy) butan-2-o0l (the product of
exanple 4 step i), 0.541g) in dioxane §$Orl) was heated at reflux in
a mcrowave at 100C, 300W open vessel wth cooling for 15 mss. The
react i on M APGE@velsI SNE#'T educed i n vacuo and the resi due separ at ed

and tho aguihie opS E1ac e 3, P2 a1 h QT 3 ARGl YA %
oSl 1 g R e, yase ) £l ol by o e HPLC L6 give the SUbLitle
corrpoundg]alpg’ é’rEB .’7'?5&3{?&1/.2%&1 IoMS: APCI (gve) 604 [ M+H]

Exanpl e5 76 10

N-(2-1(2, 3- Dl\/UorobenzyI)thl 0] - 6-{[ (1R 2R) - 2- hydr oxy- net hyl propyl ] oxy}
pyri ni di rExemple{7 (3R 59)-3, 5 d| met hyl pi per azi ne-1-sul fonam de OH N

F O %0 [W H;Eg] - Frrum -
(2R, 6S) - 2156(§| et y'1 pI per %I ne (%m?ﬁﬂgl xar’fgmemcgrﬁr)op\}/'\}é]a%xy}pdeddm4
sul fam deyD)-(ipéagigy-esulfontmidecact i on mi xture was then heated at
reflux in dioxane for 3d. The reaction 15_m xture was partitioned
bet ween Et OQAc (150m ) and H20 (150m) and the_ gqueous re- extracted
w th Et OQAc (2x150mL). Organl cs were col4 ried and reduced in

vacuo to yield (3R 5S)-3,5-di rret hyl pi p raZE ne- I-sulfonam de as a
white solid (1.05q). Amxture 'ﬁcg

3, 5-di net hyl pi per azi ne- 1- sulfo 0 5419),
trls(dlbenzylldeneacetone)
2-di cycl ohexyl phosphi no- 2' 6 Hrl-lsopropy -blphenyl

( XPHOS) (50nm), 20 cesi uthé r nate (0.731 g) an
(2R, 3R)-3-({6-chloro-2-[ (2, 3-di fl uorobenzyl)tbio] pyri mdin-

3 yl'} OW%TEL(P«"E@ S‘Zdﬁiuoiﬁﬁml)ﬂﬁﬂ‘mﬂt(lmERE-XQWOEYTﬂﬁmYIWPVEOX)’QPﬁM)ﬂ 4-5)
i oxane

at refl x i.n wav e 0
o e RGP o P potRne: - cpaxp IR ah was dissotied s DAY Wi

and allowed to stir at room temperatureuntil homogeneous. TFA (10ml) was then slowly
| added and the reaction mixture stirred overnight. The reaction mixture was reduced in vacuo,
dissolved in MeOH and purified by prep HPLC to give the title compound as a white solid
15 Yield: 25mg
MS: APCI(+ve) 490 [M+H"]
'H NMR: (DMSO) 8 1.02 (4, 3H), 1.09 (d, 3H), 3.01-3.05 (m, 4H), 3.14-3.18 (m, 4H), 3.64-
3.71 (m, 2H), 4.32-4.42 (m, 2H), 4.69-4.73 (m, 1H), 4.87-4.94 (m, 1H), 5.84 (s, 1H), 7.10-
7.17 (m, 1H) , 7.27-7.34 (1, 1H), 7.40-7.46 (m, 1H)
20
The intermediate for this compound was prepared as follows:

i) N-(2-[(2,3-Difluorobenzyl)thio]-6-{[(1R,2R)-2-hydroxymethylpropylloxy}pyrimidin-4-
1) tert-butyl 4-(aminosulfonyl)piperazine-1-carboxylate

25 A mixture of 4-{Aminosulfonyl)-1,1-dimethylethyl ester-1-piperazinecarboxylic acid
(0.663g), tris(dibenzylideneacetone)dipalladium (0) (50 mg), 2-dicyclohexylphosphino-



m xture was then reduced in vacuo and the resi due separated between
DCM (200 mM) and H20 (200 m). The organics were separated and the

aqueous | ayqs 200882488 extracted with DCM 25 (2 x 200M ). p&Fa8RioStNer €
conbi ned, dri ed (MgS™) and reduced in vacuo and the resulting

residue was purified by prep HPLC to give the title conpound as a
white solid. Yield: 80nmg WO 2006/ 024823 PCT/ GB2005/ 003257 -131- MS:
APCl (+ve) 518 [MtH' ] 1H NWR (CD3CD) 81;3,2.16 (d, 3H) 1. 22 (d 3H)
1.33 (d, 6|—&,289296 i n, , 3.37-3 (in, 5 (m
111), 3. 984,604 emromyl 4bwhew GEPHGS) (éﬂy:g), seaygnsarlzgna(tq @ 731 giymd 5. 99

o {02 Broriasbbibnt B Sunbrstfhabpdiubloyait b Bobupimhe dlae |

}pyri m di product pf 9xanm"lqaé stap Dn@.-541g i dioxemei{4mlC)-wadHeatht] Bt refDex-in-althictd WevS
\' F HN\D

N (2- 1 (2, 3109%G 300 W SR Tos ok ik oroting fared- o Th resetiony st Wor PRI S0
}pyri B1 fli T&A(f:&a wihd the residue partitioned between EtOfAc ((:2aor0blgl) and H>O (200 ml). The organics

1 t-bu anni n on erazl ne-

i Cs ol v oo O e 8 Bneb s Bt Pensmarieh SR BaC o 32008, Samies
honogeneoygre caﬁ&neh QHelt ao@som@:a r&duedd ¥ vadRde divanee dubatlé @ﬁﬁkﬁc 2 1 as a

mxture stirred_overni The reaction m xture was redu in vacuo,
di ssol vedvalgwvebsy Yisld: gﬁﬁgf ied by prep HPLC to give the title

conmpound . &p 5 Yield: 25ng MS: APCl (+ve) 490 [ MtHF] 1H
NVR:  ( DVBO %2(?%1}?}109(d 3H), 3.01-3.05 (m 4H),

3. 14- 31@_8 (m 4H), 3.64- 3.71(m 2H), 4.32-4.42 (m 211), 4.69-4.73
(m 1H), 3 4 (in, 1H), 5.84 (s, 1H), 7.10- 7.17 (in, 1H) ,
7.27-7.3 , 7.40-7.46 (in, 1H 20
_N-(Z-[(Z 3-Difluorobenzyl)thio]-6-{[(1R,2R)-2-hydroxymethylpropylloxy }pyrimidin-4-
yD)-1,2,3,4-tetrahydroisequinoline-7-sulfonamide

15 N-(2-[(2,3-Difluorobenzylthio]-6-{[(1R,2R)-2-hydroxymethylpropyloxy }pyrimidin-4-yl) 2-
(triftuoroacetyl)-1,2,3,4-tetrahydroisoquinoline-7-sulfonamide (the product from step iii),
0.54g) was added to a solution of 7N NH; in MeOH (20ml), sealed and stirred at room
temperaturefor 1h. The reaction was reduced in vacuo and the resulting residue purified by
prep HPLC to give the title compound as a white solid. Yield: 180mg

20 MS: APCI(+ve) 537 [M+H"]

'H NMR: (DMSO0) & 0.98 (d, 3H), 1.04 (d, 3H), 2.95 (t, 2H), 3.30 (t, 2H), 3.60-3.67 (m, 1H),
4.22 (s, 2H), 4.25-4.27 (m, 2H), 4.78-4.85 (m, 1H), 5.63 (s, 1H), 7.09-7.15 (m, 1H) , 7.21-
7.23 (m, 1H), 7.26-7.39 (m, 2H), 7.56-7.61 (m, 2H)

25 ‘The intermediates for this compound were prepared as follows:

i) N-(tert-Butyl)-2-(trifluoroacetyl)-1,2,3,4-tetrabydroisoquinoline-7-sulfonamide



The internediate for this conpound was prepared as follows: i)
N-(2-[(2, 3-Di fl uorobenzyl)tbio]-6-{[(1R)2R)-2-hydroxymet hyl propyl ] oxy
}pyrim di nye 2006h24ee0t - but yl . PCT/GB2005/003257
4- (am nosul fonyl ) pi perazi ne-1| -carboxylate 25 A m xture of

4- (Am nosul fonyl ) -1, 1-di net hyl et hyl ester-1-pi perazi necarboxylic acid
(0.663g), tris(dibenzylideneacetone)dipalladium (0) (50 ng),
2-di cycl ohexyl phosphi no WO 2006/ 0248231KT/ @B2005/ 003257 -132

20 731" g) Thnaoiatn of 2uifiiotonceis. 1.3.9,4-tbrabydrolsoduino Be-7-Seiions] SHiotids (BB 5
(2R 3R)- D(E?@%S@H:IIP&QS Ardbd 2- &t%}lérﬂgpﬁil?%ﬁél(i Jid ?ﬂaoaéadtﬁwag Hn¥%hidwed/th b

ut an- 2- ol product of step i), I n di oxane
(40nL) wastirherost temperastteu$h Thesesstion saRastiticsed w@r@en (§003and DCM

vessel

5 vacuo apdOFfo b els BuB Sepfed SR 3k efledlsbil o eifa LRRHEREC £
(200 m ¥. 200neD). @rgmhmeremmbmsdgpﬂme&ﬂdgﬁ%dnd reducd e vazoltagive theasbtitle
re-extracted w tIOAf é Z]g %% Organics were conbined, dried
(MySO4)  afftfPhoas 3%‘6’? S5 %‘ll,lé{lF %;5 the subtitle conpound as a

el | ow solss iy @IMOL5 430 (ABED,AE851 1.0/, 805, 80/81861m, 20, BXORDGXT AED,
N-(2-[(2,3-Difl noroben;ggp%a%l I(;?-G-

[ (1R 2R) - 23Ry e¥dsny FED.I QHH'JZ))/} pyri n di n- 4-
yl)-1,2,3, 4-tetrahydroi soqui nol i ne-7-sul fonamde MOH N F O®860 H
INI~~S\HN~SIFIO~15

i\l— (2-] (1g ﬂ}I}ﬁ,BJMVJISMmhM suilfonmnie) - 2- hydr oxyrret hyl pr opyl ] oxy
pyri m |

(trifluor 5%/%%?6? (én%u%o?ce W3 ]ﬁz 3f4ot|etrah 8%"%?8 llmrlloe su (])l?‘lllajlrcrllJe (gﬂle F {oﬁmt
product . f frof skfpa)) 1i78k) was ﬂis@gﬂmﬂﬁAad@lﬁdr&imtmmhwpmfoerMheL in
Me OH (20n1) seal ed. and, stirre t m t raturefor_ 1h. The os
react i on WRSHISERTIENCE ’"vvé’f%a%tge ffﬁﬁu‘? E‘gﬁ}% Cfepaa sty 315 ﬂgr?é]:ry o siiga
prep HF’L élgo%l MO Ay %Iz&d-ﬁexféﬂm &@bﬁtléf\litl uﬁ@hs aiwhi{e @d]ﬂ Yib&ﬁmﬁg

20 Ms: | (+ve) 537 [ MrH+] % 7(
3H), 2195 'H MR (DMSQ) 389543, 022(H),2H33619 33 (m@lﬁ) Bé485 (m, 2H),’f38- 43 (m,

18), 7.64-7.77 (m, 2H)

i) N-(2-1(2,3-Diftuorobenzyl)thio]-6-{[(1R,2R)-2-hydroxymethylpropylloxy Jpyrimidin-
4-yl) 2-(trifluoroacetyl)-1,2,3,4-tetrahydroisoquinoline-7-sulfonamide

20 A mixture of 1,2,3,4-Tetrahydroisoquinoline-7-sulfonamide (the product from step ii), 0.65g),
tris(dibenzylideneacetone)dipalladivm (0) (50 mg), 2-dicyclohexylpho sphino-2’,4°,6’-tri-
isopropyl-1,1’-biphenyl (XPHOS) (50mg), cesium carbonate (0.731 g) and (2R,3R)-3-({6-
chloro-2-[(2,3-difluorobenzyl)thio}pyrimidin-4-yl oxy)butan-2-ol (the product of example 4
step i), 0.432g) in dioxane (40mL) was heated at reflux in a microwave at 100°C, 300W, open

25 vessel with cooling for 20min. The reaction mixture was then reduced in vacuo and the
residue separated between DCM (100 ml) and H,O (100 ml). The organics were separated and
the aqueous layer was re-extracted with DCM (2 x 100ml). Organics were combined, dried
(MgSO4) and reduced in vacuo and the resulting residue was purified by column
chromatography on silica 50% BtOAc/50 % iso-hexane to give the subtitle compound as a

30 clear oil. Yield: 0.54g
MS: APCI(+ve) 633 [M+H"]



4.22 (s, 211), 4.25-4.27 (m 2H), 4.78-4.85 (in, 1H), 5.63 (s, 111),
7.09-7.15 (m 1H) , 7.21- 7.23 (m 111), 7.26-7.39 (m 211),7.56-7.61
(m 2H) 25 widhewobmiaessmedi ates for this compound were prepafgs2@sossy
follows: i)

N-(tent-Butyl)-2-(trifluoroacetyl)-1,2,3,4-tetrahydroi soqui noline-7-s
ul f onam de WO 2006/ 024823 PCT/ GB2005/ 003257 -133 To a sol ution of
2-(trifluoroacetyl)-1, 2, 3,4-tetrahydroi®pdqui nol i ne-7-sul f onyl
chloride (3g) jn_ DCM (50nl) was added 2-nethyl propan-2-am ne
(1.730). tion was then allowed to stir at roomtenperature

18h. The 2, Do 18R 00 8R O(lOOnTL) and DCM
(100n). Ellﬁgqgrggom cs°3§zgl)§iég§€’gﬁ Srae

ed and t ueous | ayer was
" e- ext 1 acheprepeuRtIDetoRy BP0 4-irganiel Lildridzolbl-felnagiied
(MgS™) and reduced in vacuo to give the subtitle conpound as
colourless oil. Yield: 3.56g 1H NMR (DwvsOY8 1.10 (s, 9H), 2.95-3.02
(in, 211), 3.80-3.86 (m 211), 4.79-4.86 (i 211), 7.37-7.49 (m
21-), 7.63-7.72 (m 1H) 10 ii)
1, 2, 3, 4- Tet r ahydr oi soqui nol i ne-7-sul fonag\dte/
N—(tert Butyl)-2-(trifluoroacetyl)-1,2,@] 4-¢etrahydroi soqui nol i ne-7-s
ul fonam de (the product from step |) . 789) was dissolved in TFA
and stirred at roomtenperature%or e reacFion was reduced in
vacuo and the residue puriv col '
gel 50% Bt OAcl 50 % i so- hex
white solid. Yield: 0.65g 1 NH NI\/FH (DMBO) S 2|

.02 (m 2H),
3.80-3.86 (m 211), 4.80-4.85 (m 211),7.38-7.43Fn, 1H), 7.64-7.77
(m 21

N-(2-[ (é Jﬁhecﬁth QEPEBEhY S BERAY} 2sording fe s rocsdyry ariRsh iR TRl G rire &5

}pyiimdi 4RYDX [teri-butyl(dimethyl)silyloxy }-1-(isopropoxymethyl)ethoxy]-2-[(2,3-
2-(trifl ugﬁrgac%t a g( 'Y) y[ll gr}m(sogupnoynllene)z) -su?’]f on(am de 20 A

m xt ure ofiflgorpbegiz ﬂ!@ﬂm M-gﬁqhmeﬁm He-mpidagale-drivlfprpanide (the prodert Epm
f t ébn%? %Mﬁﬁhh%dé 50
rom 3 Spcf?wg)ﬁex g%mspgl noﬁ %idbﬁﬂ%&h-t ri- 1sopropyl-1, 1'- birﬂﬁ)g'gir?yl(

(XPHOS) (OXR8L) t@gmthntltbrcbumaumi 40 Wigte sglid. Afield(I0MBR) - 3- ({ 6-

chl or o; 2 |) t hi o] pyrim din-4-yl}oxy)butan-2-ol (the
pr oducilg %eﬁ?‘g% ﬁbﬁgﬁ( 0.432g) in dioxane (40nL) was heated
at ref | ux'H NMR:(DMEONS VESGIIG@@QGPQOQW a@@mzﬁnyassazmmw@,@mmm
for 20m n. The reactlon m xture was then_reduced vacug

resi due s@pifhted BdHhebl’ D@WG@O@W?Saﬁ&l W@h@(@ﬁﬂglﬂ)ﬂrgo&é@n cs
wer e sepa{ﬁg’p& ﬂqrfl

15 The intermediates for this compound were prepared as follows:

i) (4R)-4-(isoPropoxymethyl)-2,2-dimethyl-1,3-dioxolane

To a solution of 2,2-dimethyl-1, 3-dioxclane-4-methanol (2g), in DMSO (50mL), powdered

potassium hydroxide was added portionwise at 0°C then warmed to room temperature. 2-
20 Iodo-propane (43mL) was added to the mixture at 0°C then stirred for 72h at room

temperature. The reaction. mixture was diluted with H,0 and extracted with EtOAc. The

organic layer was washed with HzO then brine (x2) and dried (MgSOs), filtered and

evaporated to give the subtitle compound as clear, colourless oil. Yield: 2g

'H NMR:(DMSO) & 1.08 (d, 6H), 1.26 (d, 3H), 1.31 (s, 3H), 3.30 - 3.43 (m, 2H), 3.51 - 3.61
25 (m, 2H), 3.94 - 4.00 (m, 1H), 4.08 - 4.15 (m, 1H)



t he agqueous | ayer was re-extracted with DCM (2 x 100nl). Organics
were conbined, dried (MgSH) and reduced in vacuo and the resulting

resi due vvaay@wok,{mgg by colum chromat ography on sili cgcga/@%&dgg%gg 50
% i so-hexane to give the subtitle conpound as a 30 clear oil. Yiel

0.54g Ms: APCI (+ve) 633 [ MrH+] WD 2006/ 024823 PCT/ GB2005/ 003257

-134- Example 79 N-{2-[(2,3-D fluorobenzyl)thio]-6-[(1S)-2-hydroxy-1-
(i sopropoxynet hyl ) et hoxy] pyri m di n- 4-yg3s.1- met hyl -1 Hi m dazol e- 4-sul f
onanmide Y O~CH OL1O~N~N .S "HN S F5 The title conpound was
prepared accor di ng to the procedure outlined in exanple 34 using N {

b1 (1 mopPbEL Sorbh b OB AL 31 O
di f | uor obAeatyl chldvide jway ndduddiropwise/ino- dlsofmeibh pf MeBH (300hdy at @°Cowithu$tintmeador
Lot t abut ¥ SantRRRS MR- PR pb ) S o oter ) o2

conpoungl d@ct\fﬁah:t | M eE 0l B OrE added dE@mééFt@&]ﬁe'ﬁé@c)noE%ﬁxﬁMTﬂd
1H NVR: ( 0809 '1.04 (in, 611), 3.47 - 411), 3.67 (s,

311), 4. wh(t@n v Aon epripied tq aomlmeraeuwd(%mi i%)%- actiop IRIUFY Has
111), 7. 2&aporhtedlo ﬁbﬂa%ls%mue7coh%oﬁﬂda§ciéa}o¢8n@fa 6dg 1M, 11.57 (s,

111) 15 The I nternedi ates for this conpound were prepared as follows:

1) (4R) - 4*H NOOR(MSLQ) Fett 07/ ()L 6ED23 31 rd 37 iin, 4B 347 0354me 2D a sol uti on
of 2,2-dinethyl-1, 3-dioxol ane-4-nethanol (2g), in DVSO (50m),
powdered potassi um hydroxi de was added portionwi se at 0C t hen warned

tor OOIM)tﬁfg]gl)alh{[te@t-Bﬁtyl@lgnfmﬁl)s%ﬂ@%]oﬁﬁ}F&isbﬁﬂﬁbkypN@amddﬂdTL othe .
thure at t hen Stlrre or at..roo ture e re I ONn
T Xt i e gyblith ERSRAUE: W BYCRA ARSI T FF e ML Ted fRackaipibctd Sep

layer wasipasihe tsyiatifoprsiexyhioparer, naiof {7305 e potied KoM f DCMer ed

and (10mL), tert-butyldimethylsilyl chloride (1.59g), triethylamine (1.43ml) and 4-
(dimethylamino)pyridine (50mg) at 0°C to give the subtitle compound as a clear, colourless
15 oil Yield: 1.86g
"H NMR:(DMSO) 8 0.07 (s, 6H), 0.91 (s, 9H), 1.11 (d, 6H), 3.26 - 3.35 (m, 2H), 3.37 - 3.45
(m, 2H), 3.49 - 3.61 (m, 2H), 4.63 (4, 1H)

iv) 4-[(1R)-2-{[tert-Butyl(dimethyl)silylJoxy}-1-(isopropoxymethyl)ethoxyl-6-chloro-2-
20 [(2,3-difluorobenzyl)thio]pyrimidine
The subtitle cornpound was prepared according to the procedure outlined in example 1 step
iif) using 4,6-Dichloro-2-[(2, 3-difluorobenzyl)thiolpyrimidine (product of example 1 step ii)
(0.46g), (2R)-1-{[tert-butyl(dimethyDsilylloxy}-3-isopropoxypropan-2-ol (product of step ii)
(0.66g), THF (5mL) and 60% sodium hydride (80mg), to give the subtitle compound as a
25 colourless oil. Yield: 0.56g
MS: APCI(+ve) 519/521 [M+H']

v) N-{6-[(1R)-2-{[tert-Butyl(dimethyl)silyl]oxy}-1-(isopropoxymethyl)ethoxyl-2-[(2,3-
difluorobenzyl) thio]pyrimidin-4-yl}-1-methyl-1H-imidazole-4-sulfonamide

30
The subtitle compound was prepared according to the procedure outlined in example 1 step

(iv) using a mixture of azetidine- 1-sulfonamide (prepared according to patent WO



evaporated to give the subtitle conpound as clear, colourless oil
Yield: 2g '"HNW (DVMSO 8 1.08 (d, 611), 1.26 (d, 3M 1.31 (s, 311),

3.30 - 3.4 , 3.51- 3.61 25 (in, 211), 3.94

111) 4. os%vd%@i’gﬁ#r%) 111) WD 2006/ 024823 PCT/ GB2005/ oo‘éé’é’ggz({‘%“gm
.) (2S)-3-isoPropoxypropane-1, 2-di ol Acetyl chloride was added

dropvvi se into a solution of I\/EO—l (30nL) at OC with stirring for 5

mn. A solution of .136-

(4R) - 4- (i sopropoxynet hyl ) -2, 2-di met hyl -1, 3-di oxol ane (1.7g) (the 5

product 2006704 1448) (0.19)i mismnﬁ&z)(lﬂemyqtowvaﬁpdlad'ﬂdl @ 6p¥ine-to the

reaction mx The . was_ t nme ure
and sti rr‘g]‘dyclioglf’xﬂﬁh‘)s?ﬁ]@oﬂe’g s r%ﬁ?g &% enygﬁég%pgfgghﬁgp“g%@% t he
o 3ti L '1% e 289, 4le-20f [ferr %ﬁddﬁnetgsg&(ilyﬂbkﬁz‘ﬂg (isdpEhfs @)gaahﬁmfoxy]-

In i

(2R) - 1- {[Q ebl?r%f@*%hﬁ%?ﬁ%ﬁzy%ﬁimwwg ©3-i sopropoxypropan-2-ol The
subtitle Stﬁéf?fbﬁﬁ& o\f@@p%qo@g)e&dm@usﬁm @u!hﬁ@atﬁﬁl@%@wc@luﬁiﬁt lined in
exanple 3 ep iii) using_ (2S)-3-isopropox rospane 1.2-diol, (0.

80g) (t hechsomafogephy ohsilieasgsl psing B ﬁ%%wem@)zﬁ? 0270 s client, to; give the tifle

tert-buty I 59 triethyl anine (1.43nL) and

4- (di nmet %ﬂﬁ%&ﬁ%fﬁ@ ?%I)&jgg)&%t Og)to gi ve %/he subti(tle coeround

as a cl eavS: ABCIpwé)e®S [MuF'0i | . Yield: 1.86g 1H NM;: (DVBO) 3 0.07
(s, 6H), 0.91 (s, 9H),1.11(d, 6H), 3.26 - 3.35 (in, 211), 3.37 - 3.45
(m 21-1), 3.49 - 3.61 (m 2H), 4.63 (d, 1H) iv)

4-[ (1R16 ZEfdmsi88OBuUt VI (gi ][ret hyl ) silyl]oxy}-1-(isopropoxymnet h%I ) et hoxy
-6-chl org-2 i t he, subt i, t

]corrpound %ﬂ %%ﬁ%"ﬁ% )ﬂPﬂgaf@@/’h' &Q%%Wg'l gﬁ}#‘f’ﬁﬁ%?‘flﬁmﬁa’h&%
1 step i imethiAi12Biflidazéle-atiutibRaxide( 2, .

3-di fl uorobenzyl ) thi o] pyri m di ne (product of exanple 1 step ii)

(0. 469),
(2R)-1-{[tert-butyl (di methyl)silyl]oxy}- 3~ sePHopoxypropan- 2- ol
(product of step iii) (0.66g), THE (5nf) and 60% sodi um hydride
(80nmg), to give the subtitle corrpound a 25 col %url ess oil. Yield:

0.56g Ms: APCI (+ve) 519/ [ A
N{G-[(lR)-2-{[ten-Buty|(shﬁﬁe Sisi l]quqg
xy]-2-1(2, 3- /7 N

di f1 uor obenzyl )t hi o] pyri m;fi\‘n-4-yl}-1-rrethyl-l H-

de

HHI

oxynet hyl ) et ho

azol e- 4-sul f onam

The title compound was prepared according to the procedure outlined in example 11 using a
15 mixture of ethyl (2R)-2-[(2-[(2,3-difluorobenzyl)thio]-6-{[(1,2-dimethyl- | H-imidazol-4-
yDsulfonyl]amino }pyrimidin-4-yljoxylpropanoate (the product from step (i) (0.25g), lithium
borohydride (2M solution in THF, 0.48mL) and THR (6mL). Purification was by reverse
phase HPLC (symmetry as the stationary phase and TRA/acetonitrile as the mobile phase)
then titurated with Toluene, DCM and then Bt;O /iso-hexane to give the title compound as a
20 white solid. Yield: 44mg '
MS: APCI(+ve) 486 [M+H']
M NMR:(DMSO) 3 1.14 (d, 3H), 2.27 (s, 3H), 3.44 - 3.49 (m, 2H), 3.56 (s, 3H), 4.41 (s, 2HD),
5.02 - 5.14 (m, 1H), 6.11 (s, 1H), 7.08 - 7.20 (m, 1H), 7.25 - 7.43 (m, 2H), 7.92 (s, 1H), 11.44
(s, 1E)
25
The intermediate for this cornpound was prepared as follows:



30 The subtitle conmpound was prepared according to the procedure
outlined in exanple 1 step (iv) using a m xture of

azeti di ne- kg uobpagsy de (prepared according to patent YEB2005/003257
2006/ 024823 PCIT/ (B2005/ 003257 -136 2004/011443) (O. 19\/%

tris((hbenzylideneacetone)di pal |l adium (0) (O. 539) 2-
di cycl ohexyl phosphi no-2",4', 6" -tri-isopropyl-1,1"-biphenyl (XPHGCS)
(39mg), cesium car bonate (0 289), -137-

4-[ (1R) - 2- ert - but dlrrethl si | 1- thI th

1 ST ob B2 B AR BArbetzy ﬁi@]%{lfl,kémﬂg Camigdinet o
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el uent, tﬁhegswbﬂtlet tvanpound evas prepped accoskingtowhs preceslote cotlingd dif ekan 105K
APCl (+ve M+H+ 1 npl.e .. .. .

N (21 (2 SR ahms P LareeSt Eapicsel daifonic sHR eIy pyri mi
di n-4-yF} n—ik(d%enﬂyhmhéayétohﬁdipaﬂaﬂi&m () (J6mse)) 2-GiegeibhbxyPphGiphinoR2’ ,4AN6’~E- N

or ocedur SRR SioReatRT RS L en o e (o erahpro 2103

(2R) - 2- [(&mﬁ&%pﬁen@ll)ﬁahﬂ@n&b@%waﬁamgho {(tlé)lprapzdiomtciwéthﬁléstb ibareduct
- yl)sulfonyl]am no rim propanoate (the roduct from
step (i) e¢irxample 11|stepnf/m4gha%¢1%nn?@ NG Hicgtionyas by 0. 48nl)

and THE (%m%gfgé 6%%&%&@&& M&?ﬁ 2100PNB3®: 1'dPér£ﬂlén'i)Ve[£‘Eﬁieﬁt¥ tofive

t he stationary tonitrile as the nobile phase) "then
t it ur atl@dibeititle caippaved @y a DA yalew sdlidh YielR 0-25gs0- hexane to give the

H\/Lh‘e] CQWC?%@&%WG(Z"' Ie,ﬁi) e (gmgH)NB 244 f+\ée1194??n
2H), 3.56 (s, 3H), 4.41 (s, 2H),
Ezample 81 '
2-{4-[2-(2,3-Difluoro-benzylsulfanyl)-6-methoxy-pyrimidin-4-ylsalfamoylj-piperazin-1-
15 y1}-N,N-dimethyl-acetamide '

O/
N F
0..0 |
F.'
(\N/S\N N’AS
! H
0% N~

To a solution of N,N-Dimethyl-2-piperazin-1-yl-acetamide (0.51g), in dioxane (20mL) was
added sulfamide (0.29¢). The reaction mixture was then heated at reflux for 24 h. The
reaction mixture was allowed to cool before being reduced in vacue to give the intermediate

20 compound as an off white solid. Yield: 0.65g

The title compound was prepared according to the procedure outlined in example 1 step (iv)
using a mixture of the above intermediate compound (0.38g),
tris(dibenzylideneacetone)dipalladium (0) (92mg), 2-dicyclohexylphosphino-2’,4°,6’-tri-
isopropyl-1,1’-biphenyl (XPHOS) (67mg), cesium carbonate (0.49g), 4-Chloro-2-[[(2,3-

25 difluorophenylymethyI]thio]-6-methoxypyrimidine (the product of example 35 step 1) (0.30g)
and dioxane (10mL). Purification was by reverse phase HPLC (symmetry as the stationary



5.02 - 5.14 (m 1H), 6.11 (a, 1H), 7.08 - 7.20 (in, 11-1), 7.25 -
7.43 (in, 2H), 7.92 (s, 11-1), 11.44 (s, 1H) 25 The internediate for
this conpo pared as follows: WO 2006/ 024823

ber coogne) B AER RIS -) Ethyl PCT/GB2005/003257
(2R)-2-[(2-[(2, 3-di fl uorobenzyl)tbio]-6-{[(1, 2-dhnet hyl -1 Hi m dazol -4
- yl)sul fonyl ] am no} pyri m di n-4-yl )oxy] propanoate The subtitle
conpound was prepared according to thejggocedure outlined in exanple
| step (iv) using a mxture of 1,2-D methyl-4H i m dazol e-4-sulfonic
aci d ami dgh#s@ andl Bigh/acSonitrile ¢xithb ebil¢ phies) dhengitenatsy! avihaVie@QHifollgveed by DCM

(56mg), 2.di.cyel ahex Lngs2"' 4 B.ctri,- isopropyl-1,1'-Dbiphenyl
( XPHOS) (?1%%/&’?@ FW%‘%?%%M@%@E@%%@%F[ 6-chl oro-2-[[ (2, 3-

di f | uor opMSIWPOIRWEYS It IMa*1 4- pyri mi di nyl ] oxy] - (2R) - pr opanoi ¢ acid
ethyl ester (the product —of examle 11 step.i 0.249), and_ dj oxane
Coom) < PR SRONE 3 s DU B et e sl oot By
DCM / Me 4bot LA ) o), ] i nves3 19 sihe teptl e
conpoundg_gsgﬁaﬂgglalgecg’fgl% %\%4 ggélg%%m\%%ﬁ?eﬂo@%?gz?\gﬂ %gt?(givg) 3%8 )

[ MrH*]  Exanpl e 81

2-{4-[ 2- (%x%haef uor o- benzyl snl f anyl ) - 6- net hoxy- pyri m di n-4-yl sul fano
yl ]-pi perazmrt-——=15 yl}-NN-di nethyl -acetamde O O.OF WS"N N'.":
J~NJ O N F@PysridtmeHyimethybpiphiaddide-railfopic @ih[2x@;diflnoto-hénzytsalfanplde
(0.519), in,dioxane.(2 was added sul fam de (0.29g). The reaction
m xt ure MW%‘WW@E@@%&%'W?FUX for 24 h. The reaction mxture was
all owed to cool before being reduced in _\acuo to give the

internediate 20 conpound as an off Vi’]l[i solid. Yield: 0.65g The

title conpound was prepared accordi ng tathe pr oce?:ure outlined in

exanple 1 step (iv) o0 0 N
PN PR F
N N“ N s
N

g

10 N
The title compound was prepared according to the procedure outlined in example 81 using a
mixture of 1-Pyridin-4-ylmethyl-piperazine (0.53g), sulfamide (0.29g) and dioxane (20mL).
Followed by tris(dibenzylideneacetone)dipalladium (0} (92mg), 2-dicyclohexylphosphino-
2,4’ 6'-tri-isopropyl-1,1°-biphenyl (XPHOS) (67mg), cesium carbonate (0.49g), 4-Chloro-2-

15 [[(2,3-difmorophenyl)methyl]thio]-6-methoxypyrimidine (the product of example 35 step i}
(0.30g) and dioxape (10mL). Purification was by reverse phase HPLC (symmetry as the
stationary phase and TFA/acetonitrile as the mobile phase) then titurated with MeOH
followed by DCM to give the title compound as a white solid. Yield: 0235
MS: APCI(+ve) 523 [M+H']

20 H NMR:(CD30D) & 2.77 (t, 4H), 3.47 (t, 4H), 3.96 (s, 3H), 4.01 (s, 2H), 4.51 (5, 2H), 6.13
(s, iH), 7.07 - 7.24 (m, 28), 7.34 - 7.42 (m, 1H), 7.99 (4, 2H), 8.76 (4, 2H)



using a mxture of the above internediate conpound (0. 388),
tris(dibenzylideneacetone)di palladium (0) (92ny),

2- di cycl ohexyhpfzesahs no-2", 4", 6" -tri- isopropyl-1,1"-Dbi phemdstiid)
(67ngy), cesium carbonate (0 499) +4-Chloro-2-[[(2,3 25

di f 1 uorophenyl ) net hyl ] t hi o] - 6- met hoxypyri m di ne (the product of
exanple 35 step i) (0.30g) and dioxane (I1Om). Purification was by
reverse phase HPLC (symmetry as the staggonary WO 2006/ 024823

PCT/ GB2005/ 003257 -138 phase and TFA/ acetonitrile as the nobile
phase) then titurated with MeOH foll owed by DCM to give the title
compound as a white solid. Yield: 0.24g MS: APCl (+ve) 517 [ MtH+] 1H
NMM (CD30OD) S 3.00 (s, 3H), 3.02 (s, 3H), 3.41 - 3.53 (in, 4H), 3.64
- 3.80 (m 4H, 3.97 5 (s, 311), 4.29 (s, 2H), 4.54 (s, 211), 6.09

(s, 1H, E}08§ ﬁ!é.25(_m 2H), 7.33 - 7.41 (m 1H) Exanple 82

4-Pyridi n= yl - pi perazi ne-1-sul fonic acid

[2-(2, 35 du{TmM&mMﬁﬁéw&DTﬁlerm@wwﬁﬂﬁi adill @2-2,3-djfidoremi de O-

O Ol 0 N The, titl e conpound was prepared
accor di ng I\I{SEE bééﬁ‘ﬁﬂi yﬁ] le 81 using a mxture of

1- Pyridin-4-yl net hyI pi pera2| ne (0.53g), sulfamde (0.29g) and

di oxane (20n.). Followed by tris(di beng¥li deneacetone)di palladi um
(0) (92ny), 2-dicycl ohexyl phosphino 2 ,6' -tri-isopropyl- 1,1

' - bi phenyl (XFHOS) (67ng), cesi r , 4-Chloro-2- 15
[[(2,3-difluorophenyl) nmet hyI] hi~GL~0- g the product
of exanple 35 step i) (0.309) NAd NI oxXahe ‘ qyfi fication was
by reverse phase HPLC (sy trylas Hhe stationa ase and

TFA/ acetonitrile as the nmgbi ' phase) then tituratéd with McOH
followed by DCMto give the title conmpound as a white solid. Yield:
0.23g Ms: APCl (+ve) 523 | ] 20 1H NWM (CD3OD) S 2.77 (t, 4H), 3.47
(t, 4H), 3.96 (s, 311), X (s, 211), 4.51(s, 2H), 6.13

The title coropound was prepared according to the procedure outlined in example 81 using a
mixture of 1-(tetrahydrofuran-2-yl)-1-piperazine (0.51g), sulfamide (0.29g) and dioxane
10 (20mL). Followed by tris(dibenzylideneacetone)dipalladium (0) (92mg), 2-
-dicyclohexylpho spli:ino-Z’,4’,6 *~tri-isopropyl-1,1’-biphenyl (XPHOS) (67mg), cesium
carbonate (0.49g), 4-Chloro-2-[[(2,3-diflnorophenyl)methylithio]-6-methoxypyrimidine (the
product of example 35 step i) (0.30g) and dioxane (10mL). Purification was by reverse phase
HPLC (symmetry as the stationary phase and TEA/acetonitrile as the mobile phase) then
15 titurated with Toluene, MeOH followed by DCM to give the title compound as a white solid.
Yield: 0.15g
MS: APCI(+ve) 516 [M+H']
'H NMR:(CD30D) § 1.53 - 1.67 (m, 2H), 1.92 - 2.03 (m, 2H), 2.10 - 2.22 (m, 1H), 3.13 -
3.96 (m, 11H), 3.99 (s, 3H), 4.21 - 4.34 (m, 1H), 4.55 (s, 2H), 6.08 (s, 1H), 7.08 - 7.25 (m,
20 2H),7.32 - 7.40 (m, 1H)



(s, 11-1), 7.07 - 7.24 (in, 211), 7.34 - 7.42 (m111), 7.99 (d, 211),

8.76 (d, 2H) WO 2006/ 024823 PCT/ GB2005/ 003257 -139- Exanple 83 5

4- (Tetrahy yl met hyl ) - pi perazi ne-1-sulfonic a

12-(2, 3- d|s?ﬁ8&%b§§§ﬁzy | sul fanyl) - 6- net hoxy- pyri m di n- 49ﬁFanm5@mn57

N F 0-0 QNHNS | 6 The title conpound was prepared according to

t he procedure outllned in exanple 81 using a mxture of

1- (t etrahydrof uran-2-yl)-1-pi perazine (4g519), sulfamde (0.29g) and

di oxane 10 (20nl). Foll owed by tris(di benzyli deneacetone)di pal | adi um

(0) (92ny), 2- dioycl ohexyl phosphino-2',4" ,6' -tri-isopropyl- 1,1

' - bi phenyl (XPHOS) (67nmg), cesium carbonate (0.49g),

4-Chl oro-2-[[ (2, 3-di fl uorophenyl ) net hyl ]t hi o] -6-nmet hoxypyri m di ne

(the proBuohpkig4exanpl e 35 step i) (0.30g) and di oxane (|1 Om).

Purificati was, by reverse phase , HP synme ati r

bhase. and*-ERISERyHHIBpI DY PiREIEl- PRGNS [ fofaibors basRalens)-

W th Tobusﬁﬁﬁh&@ﬂﬁiﬁﬂﬂdhgwgd miideCM to give the title conmpound as a

white solid. Yield: 0.15¢g kB APCI (+ve) 516 [MrH+] "H NM | : (CD30OD) 3

1.583 - 1.67 (m 2H), 1.92 - 2.03 (in, 21y 2.10 - 2.22 (in, 1H),

3.13 - 3.96 (in, 11H), 3.99 (s, 3H), 4.21- 4.34 (in, 113), 4.55 (s,

2H), 6.08 (s, 1H), 7.08 - 7.25 (m 20 2R N (- 32 - E.40 (in, 1H WO

2006/ 024823 PCT/ GB2005/ 003257 Img() pnple 84

4- ( 3- Di et hyl ami no- pr opyl ) - pi R
iy

[2-(2, 3-di fluoro-benzyl sulfa
01, .0 I \NF '\?l\)

n-4-yl]-amde O

/N\\
The title compound was prepared according to the procedure outlined in example 81 using a
mixture of N, N-dimethyl-3-piperazi-1-ylpropan-1-amine (0.51g), sulfamide (0.29g) and
dioxane (20mL). Followed by tris(dibenzylideneacetone)dipalladium (0) (92mg), 2-

10 dicyclohexylphosphino-2’,4’,6’-tri-isopropyl-1,1’-biphenyl (XPHOS) (67mg), cesium
carbonate (0.49g), 4-Chloro-2-[[(2,3-difluorophenyl)methyl]thio]-6-methoxypyrimidine (the
product of example 35 step i) (0.30g) and dioxane (10mL). Purification was by reverse phase
HPLC (symmetry as the stationary phase and TFA/acetonitrile as the mobile phase) then
titurated with Toluene, MeOH followed by DCM to give the title compound as a white solid.

15 Yield: 0.14g
MS: APCI(+ve) 517 [M+H']

'"H NMR:(DMSO) 8 1.85 - 2.00 (m, 2H), 2.48 - 2.53 (m, 10H), 2.78 (s, 6H), 3.02 - 3.11 (m,
2H), 3.90 (s, 3H), 4.49 (s, 2H), 6.12 (s, 1H), 7.13 - 7.22 (m, 1H), 7.30 - 7.44 (m, 2H)



NNNSI1T j F J/N The title conpound was prepared according to
the procedure outlined in exanple 81 using a mxture of N,

N- di met hyl <35 pi i -1-yl propan-|-amne (0.51g), sulfa

and dioxaR@O%@gﬁ{ . Fol | owed by Hbﬂ%&&%y&%%%
tris(dibenzylideneacetone)dipalladium(0) (92mg), 2 10

di cycl ohexyl phospbi no-2" ,4' ,6'" -tri-isopropyl- 1,1 '-biphenyl
(XPHOS) (67ng), cesium carbonate (0.4??%,

4-Chl oro-2-[[(2, 3-di fl uorophenyl ) net hy bi 0] - 6- net hoxypyri m di ne
(the product of exanple 35 step i) (0.30g) and di oxane (I O).
Purification was by reverse phase HPLC (symmetry as the stationary
phase and TFA/ acetonitrile as the nobile phase) then titurated with
Tol uene, MeOH followed by DCMto give the title conpound as a white
solid. 15 Yield: 0.14g Ms: APCl (+ve) 517 [MtH+] '"H NVR (DVSO) 8 1.85
- 2.00 (in, 2H), 2.48 - 2.53 (in, 10H), 2.78 (s, 6H), 3.02 - 3.11 (m
2H), 3.90 , 4.49 (s, 21-1), 6.12 (s, 111), 7.13 - 7.22 (in,
1H), 7_%0E$§gg%gg(n] 211) WD 2006/ 024823 PCT/ GB2005/ 003257 -141- 5
Exanpl e SBiperayineakd-disulfonicgicisd i2f @3-diftayochenzylsulfanyl)-6-methoxy-pyrimidin-4-
[2-(2,3-djf] O- L sl fanyl)-6-nmet hoxy-pyrimdin-4- yl]-am de
dinethyla%ﬁ%éﬁﬁfgﬁﬁi NS NN'SF 0.NJ HThe title conpound was
prepared by addi ng di nmethyl sul fanoyl ch
[2-[[(2,3-Di fluorophenyl)nethyl]thin]-6-
i ne-|-sul fonam de, trifluoroacetate s
36) (0.25g) in DCM (5nL). Purifi®

(symretry as the stationary{pﬁ“aq@'
phase) then titurated wigh olugne,
title conmpound as a mﬁbQ%r j

ride to a solution of N 10
t hoxypyri m di n-4-yl ] pi peraz
[ heprmwctfromexmmle

s| by reverse Ehase HPLC
T e
I 1 Sned @

s the nobil e
Yield: 0.11g

20 to give the

-~ N\
The title conpound was prepared by adding dimethyl sulfamoyl chioride to a solution of N-
10 [2-[[(2,3~Diﬂuor0pheny1)méthy1]thio]~6-methoxypyrimidin—4-yl]piperazinc—l-su]fonamide,
trifluoroacetate salt (the product from example 36) (0.25g) in DCM (SmL). Purification was
by reverse phase HPLC (symmetry as the stationary phase and TFA/acetonitrile as the mobile
phase) then titurated with Toluene, DCM followed by B0 to give the title compound as &
white solid. Yield: 0.11g
15 MS: APCI(+ve) 539 [M+H']
I NMR:(DMSO) 82.73 (s, 6H), 3.16 - 3.30 (m, 8H), 3.88 (s, 3H), 4.48 (s, 2H), 6.07 (s, 1H),
7.11 - 7.20 (m, 1H), 7.29 - 7.45 (m, 2H), 11.28 (s, 1H)
Example 86
{4-[2-(2,3-Diﬂuoro-benzylsu]fanyl)-6-methoxy-pyﬁmidin-4-ylsu]famoy1]-piperazin-l-yl}-

20 acetic acid



15 Ms: APCI (+ve) 539 [MrH+] 'H NWVR (DMBO) 52.73 (s, 6H), 3.16 - 3.30
(m 810, 3.88 (s, 311), 4.48 (s, 2H), 6.07 (s, 1H), 7.11- 7.20 (m
1H), 7.29 5 2H), 11.28 (s, 111) Exanple 86

14-12- (2, S)E;ﬂ%%g}%ga-sbenzyl sul f anyl ) - 6- net hoxy- pyri m di nFﬁTlngsogfl?Og%rsgyl
]-piperazin-1-yl]- 20 acetic acid OLONF NS\NI NS\ F N H HOXO
WD 2006/ 024823 PCT/ GB2005/ 003257 -142 The title conpound was
prepared by adding 1M NaCH (InL) to a _ggj ution of {4-[2-(2,3-

Di f 1 uor o- benzyl sul fanyl ) - 6- met hoxy- pyri m di n-4-yl sul fanoyl ] - pi perazin
- 1- yl ] - acBisi titleaoimpoumt Wed pregatrat by addagpidd HaOH fmbiriesa egiution of §4-32-63,34 n

J. _ Chpou 28 o _
00T (o L LR B BN s DR T ok T 0
titurat Sdgt}i@lkht\j\:ﬂ Q hdlﬁﬁt . gt(l)clt {Bng;t(?ﬁei{ g)lﬁg) bLMEDHQIiS%I).gngcdth gia'stbbr e?:versi

n S | . . . T
T2 gy LS Gty g Sty PRGN A/ ptony e g e 1hObye phastl

4H) , 3. P2nbSiitudild with Féluedes; DAL Bilowed ﬁg Et,® to bide. the/ ti@compburdtas( 4RvhiteH)

7.35 (t, 1H) 10 The intermediate for this conpound was prepared as
fol | ows: gojid. Yield: 85mg

{4-12-(2, | - | fanyl ) - 6- met hoxy- pyri m di n- 4-yl sul f anoyl
]-pi perazﬁﬁ%%ﬁ?- a@?@g&ggi d ethyl ester 15 The subtitle conpound
was pr epaFENMR:(GaRDRYS 80%- SdFi iy 8r3%ds 2H), 3.48¢3.5p (nt 4FOnHid3 &, BH), 4.47
sol ution of

N-[2-[[( A3 BrL0&% AT § Tt 93DnT 33 s et hoxypyri ni di n- 4-y1 | pi per
azine-fp sulfonamde, trifluoroacetate salt (the product from exanple
36) (0.53g) .and ethyl 2 bronpacetate (0. G"Ezgpi n THE (1 OmL). The
react i on hesdatsriEediats fof; this comPRYT T7asPEsPIE 2 BPFSct ed with Et OAc. The
organic | ayer was washed with brine and evaporated to give the

i) {4-[2-(2,3-Difluoro-benzylsulfanyl)-6-methoxy-pyrimidin-4-ylsulfamoyl]-piperazin-1-
yI}-acetic acid ethyl ester '

15 The subtitle compound was prepared by adding 60% sodium hydride (0.18g) portionwise to a
solution of N-[2-[[(2,3-Diftuorophenyl)ymethyl]thio]-6-methoxypyrimidin-4-yl]piperazine-1-
sulfonamide, trifluoroacetate salt (the product from example 36) (0.53g) and ethyl 2-
bromoacetate (0.36mL) in THF (10mL). The reaction mixture was diluted with H,O and
extracted with EtOAc. The organic layer was washed with brine and evaporated to give the

20 subtitle compound as an oil.

MS: APCI(+ve) 518 [M+H']

Example 87

4-(2-Hydroxy-ethyl)-piperazine-1-sulfonic acid [2-(2,3-difluoro-benzylsulfanyl-6-
methoxy-pyrimidin-4-yl}-amide

HO
25
The title compound was prepared according to the procedure outlined in example 24 using a
mixture of {4-[2-(2,3-Difluoro-bepzylsulfanyl)-6-methoxy-pyrimidin-4-ylsulfamoyl]-



20 subtitle conpound as an oil. Ms: APCI(+ve) 518 [ M+Ht] Exanple 87
4- (2- Hydr oxy- et hyl ) - pi perazi ne-1-sul fonic acid

[2-(2, 3-di wélgfog)mggﬁzyl sul fanyl)-6- nethoxy-pyrim din- 4Pé’+/};B?d%lﬁlﬁzsq
“ONF NSNI NtSF rj H25 HOL The title conmpound was prepared

according to the procedure outlined in exanple 24 using a m xture of
(4-[2-(2,3-Diiuoro-benzyl sul fanyl ) -6-nmet hoxy-pyri m di n-4-yl sul fanoyl ]
WO 2006/ 024823 PCT/ GB2005/ 003257 - 143144.per azi n-1- yI }-acetic acid

et hyl ester (the product from exanple 86 step i) .31g) lithium
bor ohydr i IdBel‘@Zimlsﬁd}-a@ﬂt@ rcidrethikiggter((the pradpct frory sy § SteﬂDl) (9Bl dithien

NORL/ i aRrRe P bl SUTE 260 AETH orkl ¥Rt BACSF1PAe phace
Tol uene, MRGEI(fymivhetwyed theystiddhtyphgs e\mde,OWclabaommipamﬂld ngdilephdse)ttben
S TR SRR B G sy
6.14 (s5 ‘ﬁbﬁj};{gﬁg04 - 7.19 (in, 2H, 7. 35 (t, 1H) 10 Synthesis of

exanpl es 88-107 Exanpl es 88-107 were synthesi sed using the follow ng
pr ocedur eMSTéPQI(%?)&%IﬁW* ]the al dehyde (0.2 mmol) in NWP (0.8 nL),
N-T2-[ (2

Di f1 uor opheny ?T'ED?F]OIP 8%52 281 ﬁ%%(’sg;r(f#‘l 365 (tyz?’ggégsaglﬁ)ﬁgﬁ-(% 2IHP’
onani de 4.i4 (slli[d}ﬁdléet7al%(nsal'1),7(351@ Idhoduct from exanpl e 36) (65nm)
was added as an NWP solution 15 (0.4m) followed by resin bound
cyanobor ohydri de (88ng) and acetic acid (1.8L). The reaction m xture
was agmasmhmo%&amplessmo filtered to renove the resin foll oned by

i rect od DRPRFLA it erpr et s B RO g BRCe. and
anmoni a/ apeh edhiidn dfehe@ddtyae (P in@Ih aReD (0. ®mll) e-[2hE2,8i tl e
Difluorophenylymethyl]thio]-6-methoxypyrimidin-4-yl]piperazine-1-sulfonamide
trifluoroacetate salt (the product from example 36) (65mg) was added as an NMP solution
15 (0.4ml) followed by resin bound cyancborohydride (88mg) and acetic acid (1.8uL). The
reaction mixture was agitated for 48 h, then filtered to remove the resin followed by
centrifugal evaporation to dryness. The product was purified by LCMS directed purification

(XTerra as the stationary phase and ammonia/acetonitrile as the mobile phase) to give the title

compound,
0..0 [ °N F
S A A F
(\ N N s
rN\)
20 R
Example Rxample R M/Z
number [M-+H]
88 N-{2-[(2,3-Difluorobenzylthio]-6- _("' 512
methoxypyrimidin-4-y1}-4-(1H- &/\N
imidazo)-2-ylmethyl)piperazine-1-
sulfonamide
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net hoxypyr iwodaoadsyd }-4-(1H [ fAN
-2-yl met hyl ) pi perazi ne-1- sul fonam de WD 2006/ 024823
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The title compound was prepared according to the procedure outlined in example 15 using
tert-butyl 4-[({2-[(3-chloro-2-fluorobenzyl)thio]-6-methoxypyrimidin-4-
yl}amino)sulfonyl]piperazine-1-carboxylate (the product from step ii) (0.26g), trifluoroacetic
acid (0.5ml) and DCM (10mL). Purification was by reverse phase HPLC (Symmetry as the



yl }nmethyl) phenoxy] acetam de 107 N-{2-[ (2, 3-Di fluorobenzyl)thio]-6-
-0 540 nethoxypyrimdin-4-yl)-4-[(3,5- dinethylisoxazol-4

yl ) met hyl ] L ae-1-sul fonam de Exanple 108
N-{2-[(3-Ch @?@%i-“?fjuor obenzyl )t bi o] - 6- net hoxypyri m di n?ﬁT’ﬂ’f"ﬁﬁ’B"éﬁ%{’zi

ne-1- sulfonamide OF OCGACl S NN SrNH 5 HNJ The title
conpound was prepared according to the procedure outlined in exanple
15 using tert-butyl 4- 147-

[ ({2-[(3-chl oro-2-fluorobenzyl)thio]-6-mnmethoxypyrim din-4-

yl } am no) satichaeryydbhgwi and (TEA/seetdniteilerds dheyrhetile phadepthen tituatedfwitnVs®Hp i)

(0. 260), Lfl uor tic CJ. 0.5 and . . ) an PuUrification
was by 1 elripuet BAB0 e B oty e A R it OB 0

PCT/ GB200 1035 {-ve) 448/[Me+Ht])i onary phase and TFA/ acetonitrile as the
nmobi | e phas then triturated wth M- | | owed by Btz 0 glLye
the t1t] e L oMBMISRD o Tam et o4, S46 uh 48 Cmll, Wb tapts. Gdy Jales 10
[MEH '] s ; & 1b : 4 3.36 - 3.48 (m 4H),
3.02 (s g%&,ﬁ’}@%@?@’&zﬁ,ﬁ%’:?gf%ﬁié’%?(s’l{%); 7.22 (t, 1H), 7.49 -
7.63 (m 2H), 8.74 (s, 1H The internediates for this conpound were
pr epar ed h : . ]

o Ghi or o- 2y pi e ) s comeqund erspreper s ollowes o1 i 1 i ne 10 The
subtitle conmpound was prepared according to the procedure outlined in
exanple 3

4, 6-di chl F%@%@R?hfﬂ@"?’@%@?ﬁ?&?%@@%?ﬂ?ﬁ%ﬂ%ﬂ”f%‘ﬁ%e (pr epar ed
accor diggThesupaflee®mpitn@ G4 p2pdréd acofdinghd 1ig) procedtuandined GndxamplrB5EISH
sodium (i) using 4,6-dichloro-2-[(3-chloro-2-fluorobenzyl)thio]pyrimidine
(prepared according to patent WO 2004/011443) (0.65 g), methanol (8mL) and 60% sodium
hydride (88mg). Yield: 0.57g. |
'"H NMR:(CDCls) 3 3.93 (s, 3H), 4.41 - 4.43 (1, 2H), 6.43 (s, 1H), 6.99 - 7.05 (m, 1H), 7.25 -

15 7.32 (m, 1H), 7.40 - 7.46 (m, 1H)

ii) tert-Butyl 4-[({2-[(3-chloro-2-fluorohenzyl)thio]-6-methoxypyrimidin-4-

yl}amino)solfonyl|piperazine-1-carboxylate

The subtitle compound was prepared according to the procedure outlined in example 1 step
20 (iv) using 4-chloro-2-[(3-chloro-2-fluorobenzyl)thio]-6-methoxypyrimidine (the product from

step 1) (0.26g), 4-(aminosulfonyl)-1,1-dimethylethyl ester-1-piperazinecarboxylic acid (the

product of example 15 step i) (0.23g), tris(dibenzylideneacetone)dipaliadium (0) (73mg), 2-

dicyclohexylphosphino-2’ 4’ ,6°-tri-isopropyl-1,1’-biphenyl (XPHOS) (53mg), cesium

carbonate (0.33g), and dioxane (8mL). Purification was by column chromatography on silica
25 gel using BtOAc/isohexane (2:8 to 3:7 gradient) as eluent to give the subtitle compound as a

white solid. Yield: 0.26g

MS: APCI(-ve) 546 [M-H]



hydride (88nmg). Yield: 0.57g. rH NVR (CDC13) S 3.93 (s, 313), 4.41-
4.43 (m 214) 6.43 (s, 111), 6.99 - 7.05 (m 111), 7.25 - 15 7.32
(m 111), (m 111) ii)

t ent - But yl 4- ??0510{481 -cbl or o- 2-f1 uor obenzyl ) t bi o] - 6- et hox%ﬂ/gyzmsm -
- yl}am no) sul fonyl ] pi perazi ne-1-carboxylate The subtitle corrpound
was prepared according to the procedure outlined in exanple 1 step 20
(iv) using -148-

4-chl oro-2-[(3-chl oro-2-fl uorobenzyl )t %i 0] - 6- net hoxypyri m di ne (the
product from step i) (0.26g), 4-(am nosulfonyl)-1, 1-di met hyl et hyl
ester-1|-piperazinecarboxylic acid (the product of exanple 15 step i)
(0.23g), Iris(dibenzyli deneacet one) di pal l adium (0) (73ny), 2-

di cycl oheRxambRIO0i no-2' ,4' , 6" -tri-isopropyl-1,1'-bi phenyl (XPHOS)
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(2: 8 tos53snifomaaident) as eI uent to give the subtitle conpound as a
white solid. Yield: 0.26g Ms: APCI (-ve) 546 [MH WD 2006/ 024823

PCT/ GB2005/ 003257 -148- Exanple 109 -

N-{2-[(2, 3-Di fl uor obenzyl )t hi o] - 6- met hgxypyri m di n-4-yl } - 3- hydr oxyaze
tidine-1- 5 sulfonamde 0 OS NeJ F H HOTﬁnetitIe conpound
was prepared according to the rﬁl.oc@d re tlinedjn el>:<arrpl e 34 using
3- {

[tert-butyl (di phenyl)silyl]oE !i' % d“z 3R f1 benzyl )t hi o] - 6- net
hoxypyrim di n-4- yl }azeti di sul f onam de (th&yproduct from step
ii) (0.29g) and 1M sol utik@ of 10 tetrabutyl anmoni unf | uori de i n THE
(5m). Purification was by reverse ase HPLC_ (synmmetry as

stati onar ?hfpﬁtéf's“é’na}?ﬂﬂdl‘ﬁﬂé’ E‘é@‘%ﬁﬂ?‘i"ﬁ"ﬁ@ tg@qm@ceﬁggpp@n%wmphéﬁ using 3-

triturat ey, i B DGl WL VRSl 3 Rl RSt A HRA6T-6-Breliok FpsiBdinid | €
conmpound g[er V\/Ei(t sgl)i . Y{’}ell d@ " §- ok§p
yl}azetidine-1-sulfonarnide (the product from step ii) (0.29g) and 1M solution of
10 tetrabutylammoniumfluoride in THE (5ml,). Purification was by reverse phase HPLC

(symimetry as the stationary phase and TEA/acetonitrile as the mobile phase) then triturated

4

with MeOH, Et;O followed by iso-hexane to give the title compound as a white solid. Yield:
40mg
MS: APCI(+ve) 419 [M+H']

15 H NMR:(DMSO) & 3.70 (t, 2F), 3.86 (s, 3H), 3.97 (t, 2H), 4.29 - 4.39 (m, 1H), 4.46 (s, 2H),
5.79 (d, 1H), 6.16 (s, 1H), 7.10 - 7.18 (m, 1H), 7.32 (g, 1H), 7.41 (t, 1H), 11.23 (s, 1H)

The intermediates for this compound were prepared as follows:

20 i) 3-(fert-Butyl-diphenyl-silanyloxy)-azetidine-1-sulfonamide
The subtitle compound was prepared according to the procedure outlined in example 15 step
(i) using 3-(tert-butyl-diphenyl-silanyloxy)-azetidine (prepared according to patent WO
2003/072557) (0.93g), dioxane (20mL.) and sulfamide (0.34g). Isolation was by filtration to
remove excess sulfamide, the filtrate was then reduced in vacuo to give the subtitle compound
25 as a brown oil. Yield: 1.2¢g
MS: APCI(-ve) 389 [M-H]



40mg Ms: APCI (+ve) 419 [MtH] 15 "H NWMR (DMSO S 3.70 (t, 211), 3.86
(s, 3H, 3.97 (t, 2H), 4.29 - 4.39 (m 1H), 4.46 (s, 211), 5.79 (d,
113), 6.16 7.10 - 7.18 (m 111), 7.32 (q, 111)

111), 11. 2:3:6(?200&)6%82%% i ntermedi ates for this conpoundPS\gerie!zgogélg%ésﬁed
as follows: 20 i)

3-(tent-Butyl-di phenyl -sil anyl oxy) - azeti di ne-1-sul fonam de The
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(iv) usings )mxdl cohekyl hosphmo—Z 4 6’-tr1—zsapropyl—1 1’~b1pheny1 (XPHOS) (24mg),

4- Chl or o- 2 i dlfluoropheny)mth¥lll thoyyrlmdlne
(the pr ocﬁ?é‘imtﬂm&@étﬁﬁpé @Bangtdgnﬁmpg (8{[:@, at1on was y co chromatography on
3-(tert- I-eﬂﬁsr;e.hgemdAc?asJﬂﬁeﬂxﬂeqm)to @@%a&eﬂiﬁasl cluehtHolpprani %uﬁéb@n ound
product from st ep 1 (1 , tris(dibenzylideneacetone)dipalla

(0) (5Bmyg)a yellow 011 ield: 0. 12g

2-di cycl X , 6" -tri-isopropyl-1,1'-biphenyl (XPHOS)
(24ny), %Qgs‘:dtjmﬂ%g 5931}4%}](8 16g) and di oxane (8mL). Purification
was by col um chromatography on silica gel using EtOAc/isohexane

(1:9 to 2E8 grlai':!fnt) as eluent to give the subtitle conpound 10 as
a yell ow e+d: 0.12g MS: APCl (+ve) 657 [ MH+] Exanple 110
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The title compound was prepared according to the procedure outlined in example 1 step (iv)
using a mixture of 4-Chloro-2-[[(2,3-difluorophenylymethyllthio]-6-methoxypyrimidine (the
product of example 35 step i) (0.35g), N-[2-(dimethylamino)ethyl} -N-methylsulfamide
20 (prepared according to procedure outlined in Org.Letts 2004, 6 (16), 2705-2708) (0.18),
tris(dibenzylideneacetone)dipalladium (0) (73mg), 2-dieyclohexylphosphino-2°,4°,6’-tri-
isopropyl-1,1’-biphenyl (XPHOS) (53mg), cesium carbonate (0.39¢) and dioxane (20mL).
Purification was by reverse phase HPLC (symmetry as the stationary phase and
TFA/acetonitrile as the mobile phase) then titurated with MeOH followed by Et,O to give the
25 title compound as a white solid. Yield: 0.12g
MS: APCI(+ve) 448 [M+H']
'H NMR (DMSO) § 2.84 (6H, s), 2.86 (3H, s), 3.33 (2H, 1), 3.57 (2H, 1), 3.93 (3H, s), 4.53
(2H, s), 6.05 (1H, 8), 7.16 - 7.24 (1H, m), 7.32 - 7.45 (2H, m)



The title conpound was prepared according to the procedure outlined
in exanple |I step (iv) wusing a m xture of

4- Chl or o- 24, f | uor ophenyl ) met hyl ] t hi o] - 6- net hoxy

(the produc‘%é&?/&e“g&gnpl e 35 step i) (0.35Q0), P&f/bﬁlﬁb/ﬁ'ﬁzﬂ
N-[ 2- (di met hyl am no) et hyl ] - N-net hyl sul fam de 20 (prepared accordi ng
to procedure outlined in Og.Letts 2004, 6 (16), 2705-2708) (0.189),
tris(di benzylideneacetone)di pal |l adi um{4). (73ng),

2-di cycl ohexyl phosphino-2',4",6"'-tri-~ isopropyl-1,1'-biphenyl (XPHQOS)
(53ngy), cesium carbonate (0.39g) and di oxane (20rL). Purification
was by r se HPLC (symmetry as the stationary phase and
TFNaceth the nobil e phase) then titurated with MeCH

f ol | owed N;(Z-Etmi)iﬂuogoh@zyh‘ém]%{[(m,m) Shydeoxmoicthylpropyiloxy pxsfrnidin-4-

Yield: O. H NVR (DMSO 8 2.84 (6H, s),
2. 86 (3H,§‘£'?%§y'§f’§§%$%',“ %‘%‘“ 3.03 (31-L s), 4.53 (2H,
s), 6.05 (111, s), 7.16 - 7.24 (1H m, 7-32 - 7.45 (2H mM WO
2006/ 024823 PCT/ GB2005/ 003257 -150- Exaphl e 3l
N-(2-[(2, 3-Di fluorobenzyl)thio]-6-{[(1%" ) - 2- hydroxyrrethylpropyl]o
xy}pyrimdin-4- yl)-(2S)-2-nethyl pi per | nez | - sul f onani de , OH
QO SOl NS F HNH5N-(2[(Z)3d)fuor benzyl ) hi o] - 6-{
[(1R 2R) - 2- hydr oxynet hyl pro ridg din- 4 ) Ftert-butyl

4- (ami nosul fonyl ) pi per azi ng- 1 - (%lyl Me (8he frodfict from step
i1),0.65g) was dissolvegyyn I8nl) and all ewed'to stir at room
tenper ag ureuntil honogeneous” T (15n) was then slowy added and
the reactjon mxture stir ere |on ture
reduced i< %&%&%ﬂ?@i’ éﬁ"cf]né{ ﬁ@@ﬁﬁ%&hﬁ P?‘W {#‘E‘B’ d%‘"@ﬁ
the title rtﬂﬁfs}?ﬂl{ﬂﬁzﬁé‘mlﬁ) %}p@&ﬁﬁ@l@ﬁ%%ﬁtﬂ%?ﬂadﬁ& Ratef DAGEY ) Svas

1.04 (d, 311} 1. 14 91 (m 111),
2.97- 06d1sso ved in DC (151:01) and allowed to stir at room temperatureuntil homogeneous. TFA

(15ml) was then slowly added and the reaction mixture stirred overnight. The reaction
10 mixture was reduced in vacuo, dissolved in MeOH and purified by prep HPLC to give the title
compound as a white solid
Yield 105mg
'H NMR: (DMSO) 8 1.04 (4, 3H), 1.14 (4, 3H), 1.27 (d, 3H), 2.82-2.91 (m, 1H), 2.97-3.06
(m, 1H), 3.19-3.27 (m, 2H), 3.36-3.44 (m, 1H), 3.67-3.77 (0, 2H), 4.14-4.21 (m, 1H), 4.41-
15 4.50 (m, 2H) , 4.98-5.05 (m, 1H), 5.91 (s, 1H), 7.14-7.21 (m, 1H) , 7.31-7.41 (m, 2H), 11.28
(s, 1H)
MS: APCI(+ve) 504.1 [M+H"]

The intermediates for this compound were prepared as follows:

20
i) tert-Butyl (35)-4-(aminosulfonyl)-3-methylpiperazine-1-carboxylate
To a solution of (25)-2-methylpiperazine-1-sulfonamide (0.5g) in dioxane (40ml) was added
sulfarnide (0.288g) and the reaction mixture was then heated at reflux in the microwave at
100°C, 300W, open vessel with cooling for 4% in dioxane. The reaction mixture was

25 partitioned between DCM (100ml) and H0 (100m) and the aqueous re-extracted with DCM
(2x100ml). Organics were collected dried and reduced in vacuo to give the subtitle compound
as a clear colourless oil (745mg)



(m 11-1), 3.19-3.27 (m 2H), 3.36-3.44 (m 1H), 3.67-3.77 (m 2H),
4.14-4.21 (m 1H), 4.41- 15 4.50 (m 2B), 4.98-5.05 (m 11]), 5.91

(s, 111), E%(%ﬁﬁfg,[, (m 1R, 7.31-7.41 (m 211), 11.28 Pé@G\]/;\eJUr]Jébos%:

APCI ( +ve) ] The internediates for this conmpoun

prepared as follows: 20 i) ten-Butyl

(3S)-4-(am nosul fonyl ) - 3- net hyl pi peraZ2i ne-1-carboxylate To a sol ution
of (2S)-2-nethyl pi perazi ne-|-sul fonam.gg.(0.5g) in dioxane (40nl) was
added sulfam de (0.288g) and the reaction m xture was then heated at
reflux in the mcrowave at 100C, 300W open vessel with cooling for

4h in di . [ It it t )
(Toom ) B PHRSEHLER St s 130, 280305 i MENSRE A o
(2x100m ) 1IHOBF8+H.93s(mua HR, €80 (se2i)ed dri ed and reduced in vacua to give
the subtitle conpound as a clear colourless oil (745nmy) WO

2006/ 024823, P 03257 . - ' ' 1.1 e
140 (s, B rHagoa s st RNy i ety v+
3. 78- 3. Dyli-rort-Thit}) (35548 Bmpsosulidniyl)-3-njethylpiperazine-1-carboxylate
N (2 (2 geDut] uorobenzyl i ol 6. CIR 2805 2. Iy pxyretig pr.opud 1 0xy
3S) - 4- (app fovep § 0%%? b@RyREnBRelon§aipamaayira e (S0 Mg ur e of
'Eer%- bu'g %?%%%4-(ar:1)inosu %gﬁgf)?%?net hylepinf))e?azi ne- It(?(garft%iyl ate
((the préensdalierylphasghiap 2).¢’,6’origsopgipyl-1,1°-biphenyl (XPHOS) (S0mg), cesinm
tris(dib [ [ | el W E - . a4
oo SRR B St ring
(50ny) 10 cd$exypbutaa?-obifthe praqdocug8xghpla ddtep 1), 0.361g) in dioxane (20ml) was heated at

2R, 3R) - 3- - chl - 2- i ‘ L gl
Vi oy buEATE B o fondridol SpBn e i Bp gLt Fgf g yeblion
di oxane (1ABudk} wastheh estuedd iatvacuoednt] the residee separatodbhstereat BEIOXGC20Q 00)\Vahd
| with | i f 1.5h. T ti i xt t.h
Bduceq Qo e ofoied me ePiraid od A Sanbhiafe Bt X BRE IR ang
H20 (200 ®iOAc (BRe20DA DR DrEpiceRiete GRitided] @ibdqMbSUIPardGE@RES i RYRY toVi%

re-extracted wth EtQAc (2 x 200mi). Organics were conbined, dried
( MySO4¥5 athe sttiglg cempoundiag @ yellawsefidve 15 the subtitle conpound as a

yel | ow Soﬂeﬂitﬂifé d 0. 65g
MS: APCI(+ve) 604.5 [M+H"]

Example 112
20 N-[2-[(2,3-Difluorobenzyl)thio]-6-(2-hydroxyethoxy)pyrimidin-4-yllmethanesulfonamide

A mixture of methanesulfonamide (0.228g), tris(dibenzylideneacetone)dipalladium (0) (50
mg), 2-dicyclohexylphosphino-2’,4’,6’-tri-isopropyl-1,1’-biphenyl (XPHOS) (50mg), cesium
carbonate (0.585 g) and 2-({6-chloro-2-[(2,3-difluorobenzyl)thio]pyrimidin-4-yl}oxy)ethanol

25 ((the product step i), 0.400g) in dioxane (20ml) was heated at reflux in a microwave at 100°C,
300W, open vessel with cooling for 30 mins. The reaction mixture was then reduced in vacuo
and the residue separated between DCM (150 ml) and H>O (100 ml). The organics were



M5: APCI (+ve) 604.5 [MH ] Exanple 112 20

N-[2-[ (2, 3-Difl uorobenzyl )t hio]-6-(2-hydroxyet hoxy) pyri m di n-4-yl ] nmet
hanesul f ongpd dfosdszs OH KN F O ,OH NLS F A m xture of

met hanesul f onam de (0. 228g), tris(dibenzylideneacetone) nggPﬁ(gsP‘Bﬁ?
(0) (50 nm), _ N _

2-di cycl ohexyl phosphi no-2',4' ,6' -triisopropyl-1,1'-biphenyl (XPHOS)
(50mg), cesium carbonate (0.585 g) angs2-

2- ({6-cbl or o- 2- 3-di fl b 1) t hi i ni din-4-yl t hanol
35 (1 ho (SpiFaied g e ansous Gyaome ek aeDEYOA » 1300 s e
reflux i ncRnpieal @MaV@IFS0,) 3 Geducdd WWachP 8k 148 SaBkinYhdsitiue Rk Hrehidi®y (ﬁf;

mns. The reaction m xture was then reduced Iin vacuo and the resi

separ at edIBEE e give deNitlerompmmd asigvhipeolid 3Geldi 102mgThe or gani cs were
e AR [ i i S A, B3

| ayer was Tre-ext I'ned,
dried (3voo03s, 8y 7risdlt®edn, I)yAB16.4a106h, 2Hp 1£.¢3 W, UFNg r esi dué was

purified . HPL C t i.ve the title conpound as a white solid.
Yield: 1 ﬁgﬁ’ﬁ?(mm#?ﬂ\lg@%% 3.28 (s, 3H), 3.63-3.68 (m 2H), 4.29
(t, 2H), 4.47 (s, 2H), 4.87 (t, 1H), 5 6.03 (s, 1H), 7.13-7.19 (in,

1H), 7.31-7.43 (m, 211),, 11.12 (s, 1H) Ms: APCI (+ve) 391.9 [ MtH+] The
inter mdi%@%ﬁlﬁP@r@ﬁﬁms preepsd aytolleweol | ows: 10 i)
2-({6-Chloro-2-[(2, 3-dfl uorobenzyl ) tbi o] pyri m di n-4-yl }oxy) et hanol To
a solution of 4,6-dichloro-2-[(2,3-difluorobenzyl)thio]pyrimdine

((the pi ddd<{6-Chlarenlf?,3-difluarpbenzylthio]ggpimidiu-deylioxy, ycol

1.517q) A . . : . . i
st hon T ST R ok, 28R ot BhicToiiitind e ook 3G B0
then part étep ii))6g) detetiedencBlyAL(1(5108) inTTHF(160) @af A0RANFI (1 Bgpslowly and
ot Dh Er S TR Ao St TR RERE T DK Feea Lk et o
reduced igrinasd@ beh@ed BROACROD bilhdEBS @08 A ThorghhicEelerd Yepatdiedand the

chromat ography on silica gel 10% EFt OAc/ 90% i so-Hex to give. th
subtit i%g@@%dmr Has @-extrgacted withOEtOAc (2 x2000m1). Organics Werg combinedef dried

(MgS0y) and reduced in vacuo and the resulting residue was purified by column
chromatography on silica gel 10% BtOAc/90% iso-Hex to give the subtitle compound as a
clear oil. Yield: 2.4g
MS: APCI(+ve) 332/334 [M+H']

20 H NMR: (DMSO) & 3.90-3.95 (m, 2H), 4.42 (s, 2H), 4.45-4.48 (0, 2H), 6.48 (s, 1H), 6.98-
7.10 (m, 2H), 7.24-7.30 (m, 1H)

Example 113
N-[2-[(2,3-Difluorobenzyl) thic]-6-(2-hydroxyethoxy)pyrimidin-4-yI] piperazine-1-
25 sulfonamide
o 0 | =N F

To a solution of N-[2-((2,3-difluorobenzyl)thio]-6-(2-hydroxyethoxy)pyrimidin-4-yl] tert-
butyl 4-(aminosulfonyl)piperazine-1-carboxylate ((the product from step i), 0.70g) in DCM



clear oil. Yield: 2.4g MS: APCl (+ve) 332/334 [MrH+] 20 'H NMR (DMBO
S 3 90-3.95 (in, 211), 4.42 (s, 211), 4.45-4.48 (m 211), 6.48 (s,

6. 98- £11), 7.24-7.30 (m 1H) Exanple 113
N- [ 2- [(2,3 %Oﬁhuoroéenzyl )t hi 0] - 6- (2- hydr oxyet hoxy) pyri %Ca{%zglqsgyﬁzjzﬂ
pi perazine-1- 25 sulfonamde ",OH NF O/ ~O~-NS\HNS F HNJ To a
sol ution of
N-[2-[(2,3-difluorobenzyl)thio]-6-(2-hygs.oxyet hoxy) pyrimdin-4-yl]

tert- butyl 4-(am nosul fonyl)piperazine-I|-carboxylate ((the product
from st ep(30mD) waszaggyd THA m&mﬁﬂm@mm@wm owsR (erpesaturefor 4 8/,
(20m) wagy 2dda, U dA0Ahdced Hfc i PR3 atBfaSh KOG, MO

tenperature reacti on was then reduced in vacuo an
resi due darsksirned dt fonmni7 MnieBhive @t lalzmhﬂll)eacﬁandvas then reticat irnoom and the

f . d . h
et aue. piee it vyied RBEE 9 gg g i RR-pR G il R 2B e

solid. ¥ MIAPERRyepIOMAPT (+ve) 462 [M+H+] IH NVR (DVBO) S

> 01 3. 05&;&%%@3@@} %gl(si&sc%,& s f%gn,ﬁ@%?é%]é“%ﬂbﬁlﬁﬂrﬁ% (étﬁl)
7 26 7. 354 6RYm 1) 4.78- (é”iﬂﬁ 487 és' e, 7%}bﬂ7137Q Then, 786 85 dh2ir®, 7171483,

conpound vvas prepar ed ‘as

N-[2-[ (2, BHDi f | uor obenzyl )tbl o] 6- (2 hydr oxyet hoxy) pyri m di n-4-yl ]
tert-butyl 4- (am nosul fonyl)pi perazi ne-1-carboxylate A m xture of

4- (am nosul fonyl ) -1, 1-di net hyl et hyl ester-1-pi perazi necarboxylic acid
(t he 130pThdintrmbdismfentaispbmpdindsy eyprépared@s 63iBgk:;

tris(di benzyli deneacet one)di pal | adi um (0) (50ng),

2-di cycl ohexyl phosphino-2',4',6"' -tri-isopropyl -1, 1 -bi phenyl (XPHOS)
(50ny), CHWN-[2Y(2,3-Difluorobenzyl)thio]-6-(2-hydroxyethoxy)pyrimidin-4-yl] teré-butyl 4-

(aminosulfonyl)piperazine-1-carhoxylate

A mixture of 4-(aminosulfonyl)-1,1-dimethylethy] ester-1-piperazinecarboxylic acid (the

15 product from example 15 step i) (0.637g), tris(dibenzylideneacetone)dipalladium (0) (50mg),
2-dieyclohexylphosphino-2’°,4’,6’-tri-isopropyl-1,1’-biphenyl (XPHOS) (50mg), cestum
carbonate (0.385 g) and 2-({6-chloro-2-[(2,3-difluorobenzyl)thio]pyrimidin-4-yl Joxy)ethanol
(the product from example 112 step ii), 0.400g) in dioxane (20ml) was heated at reflux in a
microwave at 100°C, 300W, open vessel with cooling for 30 mins. The reaction mixture was

20 then reduced in vacuo and the residue separated between DCM (150 ml) and H,O (100 mt).
The organics were separated and the aqueous layer was re-extracted with DCM (2 x 150mi).
Organics were combined, dried (MgSOy) and reduced in vacuo to give the subtitle compound
as a yellow solid. Yield: 0.70g
MS: APCI(-ve) 560 [M-H]

25 'H NMR: (DMSO) § 3.28 (s, 3H), 3.63-3.68 (m, 2H), 4.29 (t, 2H), 4.47 (s, 2H), 4.87 (t, 1H),
6.03 (s, 1), 7.13-7.19 (m, 1H), 7.31-7.43 (m, 2H), 11.12 (s, 1H)

Example 114
N-[2-[(2,3-Difluorobenzyl)thio]-6-(2-hydroxyethoxy)pyrimidin-4-yljmorpholine-4-
30 sulfonamide



carbonate (0.385 g) and
2-({6-chloro-2-[(2,3-difluorobenzyl)thio]pyrimdin-4-yl}oxy)ethanol
(the produG{ghégmaxanpl e 112 step ii), 0.4009) in di oXgpfchdTbizHas
heated at reflux in a mcrowave at 1000C, 300W open vessel wth
cooling for 30 mins. The reaction m xture was 20 then reduced in
vacuo and the residue separated between DCM (150 m ) and H20O (100 -
m). The organics were separated and -ifd aqueous | ayer was
re-extracted with DCM (2 x 150ml). Organics re conbi ned, dried
(MgSO™4) and reduced in vacuo to give t pﬁl e conmpound as a
yellow solid. Yield: 0.70g Ms: APClI (-veg) 560 [M1f] 25 'H NVR (DMVSO
8 3.28 (s, 31-1), 3.63-3.68 (rq? 225, 2R (t, 2HE, 4.47 (s, 211),
4.87 (t, 1H), 6.03 (s, 11]), .x‘é -7.|19;]Q1 11-1) 7.}3_1-7.43 (m 2H,
11.12 (s, 1H) Exanple 114 “USNT N7 s

N-[2-[(2, 3-Di fl uorobenzyl )it hi o] - 6- H2- hydr oxyet pyri m di n-4-yl ] nor
phol i ne-4- 30 sul fonam de 006/ 024823 PCT/ GB2805/ 003257 -154 -
SOH NF ANS NNSF of HA mxture of norphol ne-4-sul fonam de

( pr epar edAauiswreidfirgorpholinatiesvifon@nide (aeprrdadargording t@pgent, WO 2004/011443,

b cvel SR eaaREELAReL L Aol AR (ORI digyclohexyiohoshingr o
O B e mo (t e
e S 1o 2 e e e R T S ot SRS i cfeie

heat ed at11ehidix, 0.206k)H CHRANRV20rD who Bated D MMYux 109 aficry@aeedt 100%03) 300W,

cooling for 30 mns. The reaction m xture was then reduced in vacua
and the oRsaivaesel witlyenoding doni0rmise N hpesactiammizpyrs wan thepypeducadyy vaguo angthe
or gani cs ; Ve lofs |

D (2% B e B O e ey e Rparel &l
in vacuo tndqudess lgeasiragxtrastidduits BGM @ixet50y)- Praqyiosmes ewnbinededuidde
tithe 16 n&\&é&i) %hd %dl%dtir? vc?c?:lolagd thlrgMi.nngs}ﬁ%g pwﬁfiedﬁ?y%rgﬁ' 220040 %ive the

[ MeHH]

title compound as a white solid. Yield: 0.15¢g
MS: APCI(4ve) 463 [M+H"]
YH NMR: (DMSO) § 3.18 (t, 4H), 3.60 (t, 4H), 3.66 (t, 2H), 430 (t, 2H), 4.47 (s, 2H), 4.88 (s,
1H), 6.10 (s, 1H), 7.13-7.20 (m, 1H}), 7.31-7.38 (m, 1H), 7.39-7.44 (m, 1H)
15

Example 115
N-[2-[(2,3-Difluorobenzyl)thio]-6-(2-hydroxyethoxy)pyrimidin-4-yl}-azetdine-1-
sulfonamide

o.,0 [ N F
Gﬁ“@
H

20 A mixture of azetidine-1-suifonamide (0.33g, prepared according to patent W02004/011443),
tris(dibenzylideneacetone)dipalladium (0) (50mg), 2-dicyclohexylphosphino-2’,4’,6’-tri-
isopropyl-1,1°-biphenyl (XPHOS) (50mg), cesiwm carbonate (0.585 g) and 2-({6-chloro-2-
[(2,3-diflnorobenzyl)thio]pyrimidin-4-yl }oxy)ethanol ((the product from example 112 step ii),



"HNVR (DMSO 3 3.18 (t, 411), 3.60 (t, 4H), 3.66 (t, 2H), 4.30 (t,
2H), 4.47 (s, 2H), 4.88 (s, 111), 6.10 (s, 111), 7.13-7.20 (in,
111), 7. 315 , 7.39-7.44 (in, 1H) 15 Exanple

N[2-T(2, 3- Og@?o%g%%yl )t hi 0] - 6- (2- hydr oxyet hoxy) pyri m %tﬂ:ﬁ!(}gzooflfoszs'i
dine-1- sulfonamide O-,,,,0H NF sSNNSF H20 A mxture of
azetidine-|-sul fonam de (0.33g, prepared according to patent
WD2004/011443), tris(dibenzyli deneacejssue)di pal | adium (0) (50ny),

2-di cycl ohexyl phosphino-2',4',6"'-tri- isopropyl- 1, 1'-Dbiphenyl
(XPHOS) (G54g) In diewang f30sel) Wewheated(a0Teflon inyg migrom e H00% ;pipen vessel

1 om exanp o HBE S RSN Byl Fadunt v B BB s g Rt

0. 400g) isepatited herveét2DEM (Mol eed FO (250ml fThexrganica mefecepatated and the

rlnog tC ur 20\%\&% ?“ﬁ 4 e}f/g'%%’gee%‘tﬁaﬁte@ggtﬁ?dg@gz {(E Irélgs@gzecs ‘geerpglr;%?ﬁ%d %de\een

DCM (1% lr[Mgmyl ald7@ ¢k Griigcuo Thethe kgalting gmsime puﬁfmrﬂ;ﬁmqﬂ{ahﬁ t0 pige the
agueous a e-extrac 2 x 150 Organi cs were
conbi ned, tt EE’OBH Hrfehie ﬁi&‘d’%ﬂ&u@é in vacuo and the resulting

resi due QMSIAP@R.;_@% _n, Cto give the title corrpound as a \/\hi te
solid. Vi eI d: 0.13¢g APC +veh)433 IVHrH+] 'H NWR é]é)
(qui nt et , "TONMR: @MS@ @813(@\1111@# 3. 613.68 (m.L2H)13.91 4, (4{30@2H1)447 (s,

4. 47 1 /.

7. 30- (7.8382}@_7]%'91%’ %9'( AL Z'%}%%A)((?“’ 1%13(%%%@,1 ﬁﬁ'mgﬁ%{ 16
N-{2-[{®,13-13 (s) 1¥Dr obeuzyl )t bi 0] - 6-i1 sopropoxypyri m di n-4-yl }azeti di ne-
1-sul fonamde gI'~ N

Example 116
N-{2-[(2,3-Difluoroberizyl)thic]-6-isopropoxypyrimidin-4-yl}azetidine-1-salfonamide

15 A mixture of azetidive-1-sulfonamide (0.327g), tris(dibenzylideneacetone)dipaltadium (0) (50
mg), 2-dicyclohexylphosphino-2’,4’,6’-tri-isopropyl-1,1-biphenyl (XPHOS) (50mg), cesium
carbonate (0.585 g) and 4-chloro-2-[(2,3-difluorobenzyl)thio]-6-isopropoxypyrimidine (the
product from step i), 0.400g) in dioxane (20ml) was heated at reflux in a microwave at 100°C,
300W, open vessel with cooling for 30 mins. The reaction mixture was then reduced in vacuo

20 and the residue separated between DCM (150 ml) and H20 (150 ml). The organics were
separated and the aqueous layer was re-extracted with DCM (2 x 150ml). Organics were
combined, dried (MgSQs) and reduced in vacuo and the resulting residue purified by prep
HPLC to give the title compound as a white solid. Yield: 0.18g
MS: APCI(+ve) 432 [M+H")

25 H NMR: (DMSO) §1.31 (4, 6H), 2.26 (quintet, 2F), 4.02 (t, 4H), 4.41 (s, 2H), 5.33 (septet,
1H), 6.32 (5, 1H), 6.98-7.10 (m, 2H), 7.18-7.28 (m, 1H)



O- OGN S\N N'S 15 A m xture of azetidine-I-sulfonam de (0.327g),
tris(di benzylideneacet one)di pal | adium (0) (50 ng)

2- di cycl oheyyhdpesiy no-2', 4", 6" -tri-isopropyl - - bi pbefr2do3TiIEH)
(50ny), cesium carbonate (0 585 g) and

4-chl oro-2-[(2, 3-di fl uor obenzyl )t hi 0] - 6-i sopropoxypyri m dine (the
product fromstep i), 0.400g) in dioxane (20m) was heated at reflux
in a mcrowave at 100C, 300W open vesdel wth cooling for 30 m ns.
The reactjon mxture t hen duced in.v a 20 and the residue
separ at ed eptgEEs \M(it%ﬁﬁm’n“?‘? WSWFQ%T)&’MPYS The organics were
separated and the aqueous layer was re-extracted with DCM (2 x
150n) . ]éganl cs were conbined, dried (MgSO™) and reduced in vacua

and t he ridChlpreZ4@s}- e@emmheml)éhwbﬁ ISAPEQPOXFPYRINANG i ve the title
conpound m%ﬂ@f c%' Sé()gfcﬂlgf%\(t ‘Ed% u&@genyﬁgmﬁ%ﬁlﬁﬁﬁé &(ﬁ%?prLMH'gﬂ exgtﬁﬁle

"H NVR (
(s, 2113,1 e138), Bgkintpeopan-21$1)(2016D) 32s e@dedi\laﬂ (0at3gBslawly rod (hﬁremn was then

7.18-7.28 /
it or meai 2paer B e OeARE S0 O B CRE0RE A0 fpefidl efeen nCb
4- Cbl or o- @e@@aﬁqumﬂmmzmjebrgmm}; wﬁrelsqunatecpmdyquuebuﬁ lager Vs -

| ut f 4, , 3-di fl b
o oduct | dFTaREh B D2 2 0B Sréeiy WPk SBRBGk S5e VESh p raetie
NaH (0. 43gkysicuibe/thd Bebtitk@ompaeid 82 paRSelidw BolidlvliaddveiRg 0 stir
over ni ght, at The reaction m xture was then partitioned bet

( 1007 NV dDMEO) A be6d, SEFHA s BRI 2332 &ms B O 8 %Hoﬁ %‘h%?? (o,
aqueous I e 3\ tracted with DCM (2 x 100m ). Organics were
conbi ned,ﬂéfl'em@b%@and reduced in vacuo to give the subtitle
conpound as a pale yellow solid. Yield: 1. 8¢ 10 rH NVMR (DVSO S
1.26 (d, 4 (s, 211), 5.23-5.32 (m 1H), 6.77 (s, 1H),

7.14-7. 2%’“—“’%@, 7.31-7.39 (in, 2H) Exanple 117
(3S)-3- Arrqsspsmlﬁﬂmmq;z?zfmaﬂrmhﬂmzﬂ)tm]-s}mahmqimmm-m}ﬂymumye-npy

rroli dllgle | - 15 sul fonam de 01'

sulfonamide

To a solution of tert-butyl {(38)-1-[({2-[(2,3-difluorobenzyl)thio]}-6-methoxypyrimidin-4-
yl1}amino)sulfonyl]pyrrolidin-3-yl }carbamate (the product from step i), 0.75g) in DCM
(10ml) was added TFA slowly, The reaction then stirred at room temperaturefor 18h. The

HN

20 reaction was reduced in vacuo and the residue purified by prep HPLC to give the title
compound as a white solid. Yield: 70mg
MS: APCI(+ve) 432 [M+H']
'H NMR: (DMSO) §1.89-2.02 (m, 1H), 2.07-2.20 (m, 1H), 3.30-3.56 (m, 4H), 3.74-3.81 (m,
1H), 3.82 (s, 3H), 4.43 (s, 2H), 5.89 (s, 1H), 7.12-7.20 (m, 1H), 7.28-7.43 (m, 2H)

25
The intermediates for this compound were prepared as follows:



NH H2N To a solution of tert-butyl
{(39)-1-[({2-[(2, 3-di fl uor obenzyl )t bi 0] - 6- met hoxypyri m di n- 4-

I ' l'i di n-3-yl bamat th d
) o 7o AR 0 ' s Bdted TRA st owl . The. rcR6PKRAMSRERT

stirred at roomtenperaturefor 1Sh. The 20 reaction was reduced in
vacuo and the residue purified by prep HPLC to give the title
conpound as a white solid. Yield: 70ng1$: APCl (+ve) 432 [MH*] rH
NVR: (DVBO) 51.89-2.02 (m 11-1), 2.07-2.20 (m 1H), 3.30-3.56 (m
41-1), 3.iyferBBatyl (@5)-1-{dhinoSulBihy)pyridliflin-¥yB@&rbapaeH) , 5.89 (s, 1H),

7.12-7.2 in, 1 7. 28- . 5 .The internedi f thi
conpound Q%é? édlf)‘l“g?pdfrt %%agzﬁﬁ?ﬁ&éhf%ym?ﬁ %gf 'Bé}j‘} ’%% gﬁ&%ﬁ%@“‘
-157 i) tRiamBlet(1)555)  2d)khelrebdivn RS Bkt 1) 07T ool 818 Mhe LeaptidiCalaarate
To a solution of tert-butyl (3S)-pyrrolidin-3-ylcarbamate (1.3g) in
di oxane (tempartitiensd detrecsn {Mﬁzﬁé?%whwgm&%mm d and
heat ed at tl: ' |- one gl
bet weert L ATSB s iy PSP RGG R DOV 0 X BORER OrdalRs oREY CormifActhied
5 the aqu@dglO4) aydreduwzd in eacarta give the swptitie coORPUR a8 aPBBEllow Gplifh Yidd:

wer e conbi' ggd, dried (MgSO™) and reduced in vacuo to give the
subtitle € rﬁoound as a pale yellowsolid. Yield: 1.44g 111 NWR

OIS0, 5 AT ool YL 07 D, R, e
(111 586543 Frobiny & 15732 (mEgs 405 35 i 1% 3980 by g 5 221
{(35)-1g[({2-[(2, 3-dMior obenzyl ) t hi 0] - 6- met hoxypyri m di n-4-

yl }am no) sul f onyl ]{pyrrol i din-3-yl}carbamate A mixture of tert-butyl
[ (39) - 1- (iDrtemtPuyH{6H)1 - [{3-H(3 P dillworsbenzyb Briolfrinethosypeimidiadct from
step i), ' | I 'ﬂgﬂ&g@% one) di pal | adi um (0) (50 ng),
2-di cycl ﬂéﬁ%ﬁ%ﬁ‘%@@éﬂ -td-1sopropyl -1, 1' - bi phenyl
(XPHCS) (AGniginre afgei-bntyt BB Holhéanang @deﬂsﬂ)pg)ro&iinl&@l]carbamate_ (th_a p_roduct from
T oauer 14t 0%55g), AR demefGet ¥ hpalibadthin 00 B0 B RALY b e I phll-
15 2,4 ,6'-tri-isopropyl-1,1°-biphenyl (XPHOS) (50mg), cesium carbonate (0.429 g) and 4-
Chloro-2-[[(2,3-difluorophenyl)methyljthic]-6-methoxypyrimidine ((the product from

example 35 step i), 0.400g) in dioxane (20ml) was heated at reflux in a microwave at 100°C,

300W, open vessel with cooling for 40 mins. The reaction mixture was then reduced in vacuo
and the residue separated between DCM (150 mi) and H2O (150 ml). The organics were

20 separated and the aqueous layer was re-extracted with DCM (2 x 150ml). Organics were
combined, dried (MgSOs) and reduced in vacuo to give the subtitle compound as a yellow
solid. Yield: 0.75¢g
MS: APCI(-ve) 530 [M-H]
Example 118 |

25 (3R)-3-Amino-N-{2-[(2,3-difluorobenzyl)thio]-6-methoxypyrimidin-4-yl}pyrrolidine-1-
sulfonamide '



exanple 35 step i), 0.4009) in dioxane (20ml) was heated at reflux in
a mcrowave at 100C, 300W open vessel wth cooling for 40 rains.
The reacti ' was then reduced in vacuo and the '

separ at ed g’{é}?%éﬁr)lﬁ (150 m) and H2O (150 m ). The oragﬁ@?g&bg\@}%ﬁzo
separated and the aqueous |ayer was re-extracted with DCM (2 X
150m ). Organics were conbined, dried (MgSO4) and reduced in vacuo
to give the subtitle conpound as a yel_iﬁy solid. Yield: 0.75g M5
APCI (-ve) 530 [MH Exanple 118 25

(3R) - |3_- Q\rﬂ‘ma) lsdlht{oal-c[ff(té}t-&_l@l {%ﬂp&%ﬁ?qﬁﬁﬂubm]sbeﬁynﬂﬁd]eﬁémpﬁnmpzdhﬁdmI }
rrolidine-1- s onam de..O,_, AN. P

D006/ 0243 s P HEsE 0SS 51 Pwbamys (0738 PCHR B wrt ity JFA lom

{ (3R - 1- [didwlly T1ze r8adtiohikiarsaled ditborh NeberBonaTé IRy P reditidh Rvad reduced in

yl }am no) sul ?on | ] pyrrolidin-3-yl}carbamate (0.75g) in DCM (10ml) v,\?s

added TFAacuw)the xisigip puritideby e HPLG 19 gy thesphtitepompopsosn 2 white solid.

terrperaguivigfdob.léyéh. The reaction was reduced in vacuo and the

residue purified”by prep HPLC to give the subtitle conpound as a -
whi t e sol HONMRS (WMSIQ):31(R9-2102(nd, HENE07-2.2VE0) 1151 380-3560m, ¢H),3.74-3.81 (m,

2.07-2. 20 B0 3. 4 vt 3y A5 3. ( 2 (s,
311), 4. )&-?ig?ﬁi 246, ?@ 55 £5 H‘%‘ A ﬁ‘}én’?l#? gbrozs%ﬁ@”’%ﬁl%? 43
(m 2H) NBs: ARCI(¢vo)eiB1 HIM-EH| MrH] 10 The internmediates for this
conpound were prepared as follows: 1) tert-Butyl

[ (3R)-1- (am uosul fonyl ) pyrrolidin-3-yl]carbamate To a sol ution of

t ert - b Yine(ABmddifiEObot Hidcodpshi@HBR P Rredad fo3Bwsi N di oxane (50m )
was added sulfam de (1.559) and the reaction was heated at 110C for
18h. The reaction m xture was 15 then partitioned between DCM (100
m ) and 1 Thes | BS VB SinSe nd the aqueous

| ayer ms'#a?gﬁ%ﬁ&} gﬁg%%é-@l\ﬁfﬁ (ngﬁm%gﬁ@éﬁ.ggﬁﬁcs wer e conbi ned,
dried To a solution of feri-butyl (3R)-pyrrolidin-3-ylcarbamate (1.3g) in dioxane (50ml) was added

sulfamide (1.55g) and the reaction was heated at 110°C for 18h. The reaction mixture was
15 then partitioned between DCM (100 ml) and H,O (100 mi). The organics were separated and

the aqueous layer was re-extracted with DCM (2 x 100ml). Organics were combined, dried

(MgS0,) and reduced in vacuo to give the subtitle compound as a pale yellow solid. Yield:

1.69g

'H NMR: (DMSO) 8 1.39 (s, 9H), 1.68-1.76 (m, 1H), 1.98-2.07 (m, 1H), 2.82-2.87 (m, 1H),
20 3.06-3.13 (m, 1H), 3.15-3.22 (m, 1H), 3.29-3.35 (m, 1H), 3.92-4.00 (m, 1H) , 6.72 (s, 2H)

ii) (35)-3-Amino-N-{2-[(2,3-difluorobenzyl)thio]-6-methoxypyrimidin-4-yl}tert-butyl
[(3S)-1-(aminosulfonyl)pyrrolidin-3-yllcarbamate
A mixture of fert-butyl [(35)-1-(aminosulfonyl)pyrrolidin-3-ylJcarbamate (0.525g),

25 tris(dibenzylideneacetone)dipalladium (0) (50mg), 2-dicyclohexylphosphino-2’,4’,6’-tri-
isopropyl-1,1’-biphenyl (XPHOS) (50mg), cesivm carbonate (0.429 g) and 4-Chloro-2-[[(2,3-
diffuorophenyl)ymethyI]thio]-6-methoxypyrimidine (the product from example 35 step 1),
0.400g) in dioxane (20ml) was heated at reflux in a microwave at 100°C, 300W, open vessel
with cooling for 40 mins. The reaction mixture was then reduced in vacuo and the residue

30 separated between DCM (150 ml) and H>0 (150 mi). The organics were separated and the
aqueous layer was re-extracted with DCM (2 x 150ml). Organics were combined, dried
(MgS0,) and reduced in vacuo to give the title compound as a yellow solid. Yield: 0.77g



(MgS™) and reduced in vacuo to give the subtitle conpound as a pale
yellow solid. Yield: 1.699g 1HNWR (DWsSO) S 1.39 (s, 9H), 1.68-1.76
(m 111), - m 1H), 2.82-2.87 (m 111), 20 3.Q6- '
111), 3. 15?"58202%?%”(111), 3.29-3.35 (m 111), 3.92-4. OOQ?F’%?’%‘%E%S”QV
6.72 (s, 211) ii)

(3S)-3-Am no-N-{2-[ (2, 3-di fl uorobenzyl ) tbi o] - 6- met hoxypyri m di n-4-yl }
tert-butyl [(3S)-1-(am nosulfonyl)pyrig.idin-3-yl]carbamate A

m xture of tert-butyl

[ (3S) - 1- (M ABSU-1A9? Iy ol i di n-3-yl ] carbamate (0.525g), 25
tris(di benzyli deneacet one)di pal | adium (0) (50mg),

2-di cycl Iletﬁéphi no-2',4',6'-tri- isopropyl-1, 1'-biphenyl

( XPHOS) (%—m, sium carbonate (0.429 g) and 4-Chlaro-2-[[(2, 3-

di f | uor op(38)sa-AmbidN-{2t[2,8difhaorebdnzylythio]i Gandthosy)frimidpa-d ilipyrfolidine-1-
exanpl e BSJgteB'ie)’ 0.400g) in dioxane (20m) was heated at reflux
ina mer 100C, 300W open vessel wth cooling for 40 m ns.
The reaction m xture was then reduced ip-vacuo and the residue 30
separated between DCM (150 m) and H2& (150 m ). The organics were
separated and the aqueous |ayer was re-extracted with DCM (2 x
150m ). Organics were conbi ned,Qdri NgSO4) anB reduced in vacuo
to give the title conmpound as agyell w solid. Yield: 779 WO

2006/ 024823 PCT/ GB2005/ 0?3?5 “JitR [MH Exanple
119 O

(3R) - 3- Ami no- N-{2-[ (2, 3-Mif or.obenzyl )t hi o] - 6- xypyrimdin-4-yl}

oA ?Liuf'; S; komtiorat 1233 &0 Q- Lo B ohsiRndyy N ]-6 Qi Pbtichid - £

(3R) - 4- [ (f1Rahid)satistiyl]-3 aietytnigathriid] -0drb6xyiame (WXIeh s DAMI{10mB)-was added
yl }am no) sul f onyl ] - 3- met hyl pi, per azi pe-| - car boxyl at eﬁtgolgl?% i n DCM
(10m) wabtagtseh slerly. Thersartien G SredRETo0Ry, ENRSTRNTREH 1 €4 iThp Bgetpn was

room t eFPRARH" R b0 hBP the ToGal-§RGKEDBY ]\Eﬂéﬁ HPR.C18 Qe anh fitle d6AGOnERt Wiie
residue purified by prep HPLC to give the title conpound as a white
solid. Yielid YBlP93785: APCl (+ve) 446 [ MrH*]

MS: APCI(+ve) 446 [M+H']

'H NMR: (CDCl) 8 1.43 (4, 3H), 3.07 (¢, 1H), 3.15 (d, 1H), 3.26 (d, 1H), 3.33 (4, 1H), 3.60

(t, 1H), 3.86 (d, 1H), 3.95 (s, 3H), 4.30-4.37 (m, 1H), 4.42 (s, 2H), 6.01 (s, 1H), 6.99-7.10 (1,

15 2H), 7.19-7.22 (m, 1H)

The intermediates for this compound were prepared as follows:

1) tert-Butyl (3R)-3-methylpiperazine-1-carboxylate
20 To a solution of (2R)-2-methylpiperazine (1g) in THE (10ml) was added di-fers-butyl
dicarbonate (1.45g). The reaction mixture was allowed to stir at room temperaturefor 18h.
The reaction mixture was then partitioned between DCM (100 ml) and H,O (100 ml). The
organics were separated and the aqueous layer was re-extracted with DCM (2 x 150ml).
Organics were combined, dried MgSOs) and reduced in vacuo to give the subtitle compound
25 asaclear oil. Yield: 1.1g
'H NMR: (DMSO) § 0.92 (d, 3H), 1.38 (s, 9H), 2.57-2.70 (m, 1H), 2.76-2.81 (m, 1H), 2.87-
2,99 (m, 1H), 3.66-3.74 (m, 4H)



rH NVR (CDC13) 5 1.43 (d, 311), 3.07 (t, 1H), 3.15 (d, 1H), 3.26 (d,
1H), 3.33 (d, 1H, 3.60 (t, 1H), 3.86 (d, 1H), 3.95 (s, 3H),
430437( 4.42 (s, 2H), 6.01 (s, 1H), 6.99-7

7.19- #’(2500%}4)8 The internmediates for this corrpollj)é@dﬁ%osm&3§57
prepared as follows: i) tert-Butyl
(3R) - 3-net hyl pi perazi ne-1 -carboxyl ate 20 To a sol ution of
(2R) - 2- net hyl pi perazine (lg) in THE (19¢d.) was added di-tert-butyl
di carbonate (1.45g). The reaction m xture was allowed to stir at room

t enper at UdEgB 3R)-4+(emi1m§ulf¢w -frimetipipgrasivetletrrpasilate; oned
bet ween DEM, Q&Qt@crﬂﬁf)teﬁ %q?tgs@)—(slﬁ&hﬂp@gﬁzrﬁ@—l &f%ﬁ%’l‘aﬁs((fﬂ@%ﬁﬁ& RREAGH),

and t he aqueous layer wa e‘extra
Or gani cs Weg)dn dlmthe(ﬁdml)dwasmddc(d\@mea(h%g)e\ddu trededction wesibeated agil {(&2C

3 Sﬁbﬁh‘r‘orim"f%%@dgn%gﬁ?v%s Feefiors e o Pongh M i

2.87- 25 aﬂéﬁ)wer@ s%ﬁ:ﬁecﬂﬁsd(ﬂiﬁ aq%kﬂusﬂ@e?@%ﬁe&&&&&&i with DCM (2 x 150ml).
PCT/ GBZOOS/ 257 -16 tent-Buty
(3R) - 4- ( a@f&%@& FrifpmbisdnriedMesHist 9519.1?@1@(1 warendy 1giiedhersybtitle empRaUad

of tert-byt }Lalgf‘élﬁ))w%m - 1 p%eram ne- 1-carboxylate ((the product
fromstep |e§/ i n di oxane (60nml) was added sul fam de (1.06Q)

and t he rﬁ%dm}ﬁhﬁ@&, A1), 11390 s, $Hs 3.08-311 1 The 3 37 Al (2D £63-

was t hen e ) and H20O (150mL). 5 The
organi cs W t}“’sféﬁaﬁg?'g?ﬁ@%qﬁﬁgﬂa%ﬁe s layer was re-extracted with
DCM (21x 150m ). Organics were conbi ned, dried (MgSO4) and reduced

in vacuo #ipsi-Beaty tBR)saumz t(izs-:nﬂm@umhyl)&ﬁo]es-mumxypﬁhmm4 Yi el d:
1.44g 'H NVR . (DVBO) °S_1. 359?1(45‘El 3.00-3.11 (m
31-1), 3. ﬂh@ns!:ﬁ“%fmlﬂkﬁometbﬂwe@wlﬂﬁ te 3.79-3.87 (m 1H), 6.79

SR 41 L : -1-carboxylate ((the
(3R -4 [ o e et fary e

yl } ami no) mrathiab frpi step- ive A G481 pregedtensdip @wm(o)rﬁ@trg&)e%f
et St RN By v e bl
tris(di beamdmmegnsag g mcﬂet}-dhload 24K(2 em@yop@ml)mmylmgs6-mcthoxypyrmdme

?:58?/,;; © he@gq }g’ﬂﬁ? SJ? g'logloexample 35 step 1)d 0. 4%85 O%Yoxane’ &Omﬁlvpag %eé’ted St%gﬁ@& a

microwave at 100°C, 300W, open vessel with cooling for 60 mins. The reaction mixture was

then reduced in vacuo and the residue separated between DCM (150 ml) and H,O (100 mi).
20 The organics were separated and the aqueous layer was re-extracted with DCM (3 x 150ml).

Organics were combined, dried (MgSO;) and reduced in vacuo to give the subtitle compound

as a yellow oil. Yield: 0.75g

MS: APCI(-ve) 543 [M-H]

25 Example 120
(3S)-3-Amino-N-{2-[(2,3-diflnorobenzyl)thio]-6-methoxypyrimidin-4-yl}-(2S)-2-

methylpiperizine-1-sulfonamide



carbonate (0.429 g) and
4-Chloro-2-[[ (2, 3-di fl uorophenyl ) net hyl ] t hi o] - 6- met hoxypyri m di ne

(t he produ%?%ﬁogm&féiﬁpl e 35 step i), 0.4009) in dioxang. @&IHO}QM§‘7

heat ed at ux In m crowave at 100C, 300W open vessel

cooling for 60 wins. The reaction m xture was then reduced in vacuo
and the residue separated between DCM (150 m) and H20 (100 m). 20
The organi cs were separated and the aqggrus |ayer was re-extracted
W th DCI\/I%S X 15om(?} yganl cs were conbined, dried (MgSOH4) and
reduced iho ¢atutdon of rgmpatl RS)<clbi2i(2-3-dileprhentyDthiel-GrpdiokgRyT aifin-4-

En?,gl) d3 g\n{ lﬁ @f&ﬁﬁ@( %\ﬁ%)d}y?ﬁgr eér;!lz-gﬁgéﬁ%?m%\% oxypg vgjasr? dcéll‘adyl }
-2 g g 2 6348’l235&m0rph) p]elgil% }'Iicl)ng @;3@:1 Wiﬂfﬁ_‘m glizre®anropm Nﬁ@tamf@oﬂ ShiNFhew@action
(39)- 4.1 (FRIFCo° Mo rt e T Rt B HELClo five o diepibound s
(1bm) e et LTFAC10ns Slonly The reaction was ihen stirred at
Eoo_md% emnggs ?\gﬁg(f'ﬁ? W"%\i reactiybn was reduced in vacuo and the

Wh e sl g B 0 B (& T ém“‘?ﬁ% ity

1.43 (d, @it),3.860% 1@;32514813}1) 93954?(‘7 m, 1H),, @(2 Hel6-01 k9 1@3\9\9’(3—)0(131,
1H), 3. 6022%518]%,%3%31}@6 (d, 1H), 3.95 (s, 3H), 4.30-4.37 (m 111),

4.42 (s , 6.99-7. 10 (m 2H), 7.19-7.22 (m 1H) 10
The i nt@rnedi ates for this conpound vvere prepared as follows: i)

tert-Butyl, (3S sul f on - pi azine-| -carboxyl ate
To a sol uh“‘ %‘Peqlét?g}oﬁgql I’(‘@éﬁl‘l?e’??rﬁr eFS]I 2&%’% She- 1- car boxyl ate 15
(0.5g) in di oxane (40nTL) was added sul fam de (0.29g) and the reaction

was heated at_11
i) tert-ButyI (SS) 4-(aminosulfonyl)-3-methylpiperazine-1-carboxylate

To a solution of fers-butyl (35)-3-methylpiperazine-1-carboxylate

15 (0.5g) in dioxane (40mil) was added sulfamide (0.29g) and the reaction was heated at 110°C
for 18h. The reaction mixture was then partitioned between DCM (150 ml) and H,O (150 mi).
The organics were separated and the aqueous layer was re-extracted with DCM (2 x 150ml).

Organics were combined, dried (MgSOs) and reduced in vacuo to give the subtitle compound
as a pale yellow oil. Yield: 0.66g

20 H NMR: (DMSO) 8 1.10 (4, 3H), 1.40 (s, 9H), 3.00-3.11 (m, 3H), 3.26-3.34 (m, 2H), 3.63-
3.71 (m, 1H), 3.79-3.87 (m, 1H), 6.79 (s, 2H)

ii) terz-Butyl (35)-4-[({2-[(2,3-difluorobenzyl)thio]-6-methoxypyrimidin-4-
yl}amino)sulfonyl]-3-methylpiperazine-1-carboxylate

25 A mixture of tert-butyl (35)-4-(aminosulfonyl)-3-methylpiperazine-1-carboxylate (0.372g),
tris(dibenzylideneacetone)dipalladium (0) (50mg), 2-dicyclobexylphosphino-2’,47,6’-tri-
isopropyl-1,1’-biphenyl (XPHOS) (50mg), cesium carbonate (0.286 g) and 4-Chloro-2-[[(2,3-
difluorophenylmethyI]thio]-6-methoxypyrimidine ((the product from example 35 step i),
0.373g) in dioxane (20ml) was heated at reflux in a microwave at 100°C, 300W, open vessel

30 with cooling for 60min. The reaction mixture was then reduced in vacuo and the residue
separated between DCM (150m1) and H,O (100ml). The organics were separated and the



for 18h The reaction m xture was then partitioned between DCM (150
m) and H20 (150 m). The organics were separated and the aqueous

| ayer was Kggexkhasird W th DCM (2 x 150ml). Organi cs ppyRgs 639§,d
dried (MgSO4) and reduced in vacuo to give the subtitle conﬁo@%

a pale yellow oil. Yield: 0.66g 20 rH NV\R (DvsO 8 1.10 (d, 3H),
1.40 (s, 9H), 3.00-3.11 (m 311), 3.26-3.34 (m 2H), 3.63- 3.71(m
11-1), 3.79-3.87 (m 111), 6.79 (s, 21ig.fl) tert-Butyl
(3S)-4-[({2-[(2, 3-di fl uor obenzyl hoxypyri m di n

yl } ani no)2SUPTUSARIIeT WS FReeHRFigT a@#@ﬁﬂé qéﬁrﬁa&w%werws&bwwm of
t ent - but yhyds %aﬁr&aﬁeea%y&éuew%a»e e AL B @ﬁ:ﬂ@s@eyehme@csmmwto%sg
(0.3729), di benz%/ll i deneacet one) di pal | adl um (0)

t
2-di cycl dﬂéx#PﬁKd@bﬁﬂ BMAL] 4" 6 -tri- isopropyl- 1, 1 b| phenyl
(XPHOS) (50nmg), cesium carbonate (0.286 g) and 4-Chloro-2-[[(2, 3-
di fl uor ophenyl ) met hyl ] t hi 0] - 6- met hoxypyri m di ne ((the product from
exanpl & FExam@pl2), 0.373g) in dioxane (20ml) was heated at reflux

inamecr t 1 300 ve.ss. Py Ii for 60m n.
The reactlﬁiﬁm@?ﬁg @a@h géﬁhym n—i—gg%zegl Eoggm&ije
separated between DCM (150nil) and HZCM 100m ). The or gam CS were
separated and the WD 2006/ 024823 PCf) GB2005/ 003257 -162 aqueous

| ayer was re-extracted with DCM (3 150mL) . Organjcs were conbined,
dried (MySO4) and reduced in v gi ve the Nt | e conpound as

c
a yellow solid. Yield: 0.650 IAPCI “ve) 544 5 Exanpl e 121
N-[ 6- Met hoxy- 2-[ ( 2- phenyl et $)N }
ni di n-4-yl]azetidine-I-su am-|de OsN/ OAS; \ rNHI NSA
solution of N-[(4-nethoxy nyl ) met hyl ] - N
[6-rrethox-21§}.(§2- _I hI h' N 6 (. .
by 1 o kA TR RSO R, (e g Cenpigyticl
0.179) inmp Jﬁlmjz]]amﬁdina' PAulfd@m(idndthe p«a:sctef stepr Big0. a?g)rmmﬁl\ﬁéhpbmi 1137
for 181, T soI vent was evaporate uced ressur
| osi du) VT Bt P el Ty POt i TG SOIHEY SR TG P edioEd o
product pressure. The residue was recrystallised from EtOAc and iso-hexane to give the title product
as a white solid. Yield: 'SOmg.
MS: APCI (+ve) 381 [M+H] .
Iy NMR: § (DMSO) 2.12 (quintet, 2H), 3.00 (m, 2H), 3.35 (m, 2H), 3.91 (t, 7TH), 6.13 (s,

15 1H), 7.23 (m, 1H), 7.29 (m, 4H), 11.04 (bs, 1H).

The intermediates for this compound were prepared as follows:

i) N- [2-[[(2,3-DiflnorophenyDmethylithiol-6-methoxypyrimidin-4-yl]-N-[(4-

20 methoxyphenyl)methyl]azetidine-1-sulfonamide
60% Sodium hydride (0.42g) was added to a solution of N-[2-[[(2,3-difluorophenyl) methyl]
thio]-6-methoxypyrimidin-4-yljazetidine- 1-sulfonamide (the product of Bxample 35) (3.82g)
in anhydrous DMF (38ml) stirred at 0°C under nitrogen. The reaction mixture was stirred for
a further 15min when 4-methoxybenzylchloride (2.98g) was added dropwise over one min

25 followed by potassium iodide (1.66g). After stirring at room temperature for 18h. the
reaction mixture was partitioned between EtOAc and H,O. The aqueous layer was separated
and further extracted with BtOAc (2x). The combined organic extracts were washed with
H,0, dried (MgSQy), filtered and the solvent evaporated under reduced pressure. The residue



as a white solid. Yield: 50ng. Ms: APCI (+ve) 381 [MtH 1H NVR S
(DIVBO) 2.12 (quintet, 2H), 3.00 (m 21-1), 3.35 (m 2H), 3.91 (t,

6.13 ¥, 7.23 (m 1H, 7.29 (m 4H, 11.0
The |nterne(V§d0 ?Jﬁ/ﬁz‘%or this conmpound were prepared as fo?F%@?OO%@%"

[2-[[(2,3-Di fluorophenyl)nethyl]thio]-6-nmethoxypyrimdin-4-yl]-N[(4-
20 met hoxyphenyl ) met hyl ] azeti di ne-1| -sul f onam de 60% Sodi um hydri de
(0.42g) was added to a solution of N-[.264.[(2, 3-difluorophenyl)

met hyl] thio]-6-nmethoxypyrimdin-4-yl]azetidine-I-sul fonam de %t he
"product ovaspeaifistl by SByh ¢durgp ghromatozeanhy oft Hlier ool FeingBiR)c/ise-hexane (58) BC

under nit nﬂﬁ% %f:i{m rdhgr

when 4-ne ‘ony exﬁl&[urﬁﬁ |g gagywas a dﬁg)ropvﬁrs@l%d\]/her 0 el]é r%
25 foll ovBﬂMﬁgmlmxam(ﬁ@ms leludntde give theaBbitle produet ast white mdaﬁherldld’rﬁg

t enper at action m xture was partitioned between

Et OAc angl{&%égbﬁ‘% a#;ﬁﬂ?ﬁfayer was separated and further extracted
wth Et@Ac (2x). The conbi ned organic extracts were washed with HzQ
dried (MgS™). filtered and the solv aoated un d

ot essur 6 i mmgummmas%%‘f g4 i
purified jym ngghiémmabz EtfHiTRe-0GhRRRMIAS Silica gel usi ng

Et QAc/ i so- hexane eluent. The product was further purified

by flash 4®tisfuee @ﬂthemﬂwpégﬁp DdA.3g) mﬁe%%% (L) DODERES siFrd el From

(0 4;0 as %&g@@{mi( fr8h @%&bﬁm%@&éwmgm with afuedll Sna@iichurat el d:
N-[2-[ 1@ ZSoﬁltibnf(iB udﬂanphdﬁgup@mi)mqﬂ]a@mrfm] HEO,reeied g Qn)i amil diltered - Fhe -
e e dE e e S T
t enper at uygid: @risggh. The reaction m xture was washed w th aqueous

sodi umthi osulfate lution (3 x 100m ; 15g/100m ), aqueous
NaHCQ3, :xgpfé‘kd’e%g@%&?ﬁtnd filtered. The solvent was evaporated
under reduced pressure to give the subtitle product as a yell ow foam

Yield: 3. 18gI MS: APClI (+ve) SSS&MFH] ] e
15 iii) N-[(4-MethoxyphenyD)methyl]-N- [6-methoxy-2-[(2-phenylethyl)thio] pyrimidin-4-

yI]azetidine-1-sulfonamide
60% Sodium hydride (29mg) was added to a solution of the product of step ii) (0.36g) aud 2-
phenylethylthiol (0.1g) in anhydrous DMF (4ml) stirred under nitrogen. The reaction mixture
was stirred for 18h., diluted with BtOAc and washed with H,O. The separated organic

20 solution was dried (MgSOy), filtered and the solvent evaporated under reduced pressure. The
residue was purified by flash column chromatography on silica gel using Bt,O/isohexane (3:7)
as eluent to give the product as a white solid. Yield: 0.17g.
MS: APCI (+ve) 501 [M+H]

25 Example 122
N-{6-Methoxy-2-[[(pyridin-4-yDmethyl]thio]pyrimidin-4-yl}azetidine-1-sulfonamide



15 iii) N-[(4-Methoxyphenyl)nethyl]-N

[ 6- met hoxy-2-[(2-phenyl ethyl)thio] pyrimdin-4-

yl Jazeti di am de 60% Sodi um hydride (29mg) wasg

sol ution o?ﬁoﬁ(je@g%% uct of step ii) (0.36g) and 2- phenyFeﬂﬂﬁﬁs{g

(0. Ig) in anhydrous DMF (4m ) stirred under nitrogen. The reaction

m xture was stirred for 18h, diluted with Et OAc and washed wi th HzZO. .
The separated organic 20 sol ution was gg4.ed (MySO4), filtered and the
sol vent evaporated under reduced pressure The residue Wgs purlfl ed

by flash ks tiffcommognhreyprspirgd SemdH @Gagethaypheny hyetty HoY |

ﬁ/g 7?AP q E[@yﬂ?ﬂ%%iﬁ‘?gﬂhmthﬁd; %y%ﬁ]@&iﬂ Qtylﬁﬁetﬁui@hl' -Eftfofiathidd (thpRiadet 2 st@ﬁ 9
N- 16- Met h@omg2by fhepyodedung-catliped mlﬁmrlp le 1210 Ty eiude diaterial yas purided 8y ne- |

T e e

[ 6- met hﬁ)xgheﬁtle b{o(dpwasdlwmé-sphc) n¥tehdy B1topi o]

pyri m di ul fonam de (the product of step i)

(46ngy) b hélpb?g hg{iiﬁ\g%?f. ned in Exanple 121. The crude nmateri al
was puri fireshvey: § @O 200 vist, BB 34 039 8RNV 610 QoS UEBAG .45 (bf) 2H),
0. 5% of 7N NH3/ I\/e(g%Mas; el ugﬁtn'ttl)g gi Sﬂé&hﬂg@% he t&?t | e prongt@gs a (\llj\ﬂl tH()a
solid. Vi®&AgMs3gdly. Ms: APCI (+ve) 368 [MrH] 1H NVR S (DVSO 2. 09
(bt, 2H), 3.84 (bm 711), 4.39 (bs, 2H), 6.11 (bs, 1H), 7.47 (bs,

2H), 8.48 (bs, 211). 10 The internediate for this conpound was
prepar éd Fse herinediste for) thiscpingo st waspyerared\k followiay | ] - N-

[ 6- met hoxy-2-[[(pyridin-4-yl)nmethyl]thio] pyrimdin-4-yl]
azetidine-|-sul fonam de 60% NaH (27ng) was added batchwi se to a

sol ution PiN- ﬂ4maﬂ16xylﬂiehynmbﬂiquthdnahhtmi[mpyﬁmﬁ-4eﬁ@ngt)1y1]ﬂﬁo}

anhydr ous DIF, 2ml) St , rreg er trogen. After 30mn. the subtitle
product oP p’“&"?‘“(‘gieZg) was added. The reaction

m xture vagy ENa'.[—f (rZ?ﬁlﬁf @hs Adbq bhioBFisd Bh sondfieh BE4-pfidBethyRshicidgamcabtde

after 30m n. furt uantlt of KO Ba (40ng) was added.
15 (60mg) in anhydrous MF(Zml stirred under nitfogen. ~ After 30min. the subtitle product of

Example 121 step ii) (0.2g) was added. The reaction mixture was stirred for a further 18h.
KOtBu (40mg) was added and after 30min. a further quantity of KOtBu (40mg) was added.
After 10min, KOtBu (40mg) followed by 4-pyridylmethyl bromide hydrobromide (96mg)
were added. The reaction mixture was stirred for Smin., diluted with EtOAc and washed with

20 H,0 and aqueous NapCO;s. The separated organic solution was dried (MgSOa), filtered and
the solvent evaporated under reduced pressure. The residue was purified by flash column
chromatography on silica gel using BEtOAc/iso-hexane (7:3) as eluent fo give the product as a
yellow gum. Yield: 46mg.

MS: APCI (+ve) 488 [M+H]

25

Example 123
N-{2-[[(2-Cyanophenyl)methyl]thio]-6-methoxypyrimidin-4-yl}azetidine-1-sulfonavside



After 10mn, KO Bu (40nmg) followed by 4-pyridylmethyl brom de

hydr obr om de (96ng) wer e added. The reaction mxture was stirred for
5m n. diI t OAc and washed wth 20 H20 and aq

The separ at eg org%Jr%lz% solution was dried (MgSO™), fil te?gg}&%ﬁ@&%%%
sol vent evaporated under reduced pressure. The residue was purified
by flash colum chromatography on silica gel using EtOAc/i so-hexane
(7:3) as eluent to give the product asigs. yellow gum Yield: 46ny.
Ms: APCI (+ve) 488 [M+H] 25 Examul e 123

N-{2-[[(2- Cyanophenyl ) et hyl ]t hi 0] - 6- hoxypyri m di n-4-yl }azeti di ne-
| -sul fonam de WO 2006/ 024823 PCT/ GB20pS5/ 003257 -f65- ON O ,ON SN
Ni g The title conpound was prepare ﬁ

[ 2-[[ (2- cyanophenyl ) net hyl ] t hi 0]

pyrimdin-4-yl]-N[(4-nmethox 9
(60ng) (the product of st [ pr e” Oyl i ned i n Exanpl e
121. The crude nmaterial wa uri 1 ed by 5 prepa e plate

chromat ogr aphy usi ng Et OAc/TSohexane (3:7) as e to give the
title product as a yellow gum Yield: 31ng. Ms: APCI (+ve) 392 [ M+H]
1H NVR: Snﬂewﬁ@o ﬂrﬂdﬁﬁﬂ:ﬁﬁ:@éﬂ freh- Nl-)[z [Rza%nbgmenibﬂmhﬂ]&%](eslm@b&y
6.15 (s, 1H), t, I—%P 11.13

15 10 Tk A e ek isitratdis Lsh Bppsmts el (i rmauct
i) ed

{2- [[(2 St B e P PP e T8 e hosy y ot eyt e Mt ho
Xy- pheﬁypr)emutimp}lm ehrpmawaphwsmg;ﬂmwhﬁsmﬁ(é 73 aprlnant g @H@J

was prep anple 121 step ii) (0.20g) and (2-
cyanophe2]§/(ﬁil“rrcfvgta'fgg}'éﬂ%l o%'i&ge El%%ﬁ‘fnggy the procedure outlined in
Exanpl e 1M8: APED (+ve) 3ThPV+H]
H NMR: 8 (DMSO) 2.12 (quintet, 2H), 3.90 (m, 7H), 4.59 (s, 2H), 6.15 (s, 1H), 7.47 (t, 1H),
7.66 (t, 1H), 7.84 (m, 2H), 11.13 (bs, 1H).
10

The intermediate for this cornpound was prepared as follows:

i) N- {2-[[(2-Cyanophenyl)methyl]thio]-6-methoxypyrimidin-4-yl]-N-[(4-methoxy-
pheny)methyl}azetidine-1-sulfonamide

15 The subtitle compound was prepared from the product of Example 121 step ii) (0.20g) and (2-
cyanophenyl)methyl bromide (78mg) by the procedure outlined in Bxample 122 step i). The
crude material was purified by flash column chromatography on silica gel using
EtOAc/isohexane (3.5:6.5) as eluent to give' the product as a gum. Yield: 60mg
MS: APCI (+ve) 512 [M+H]

20

Example 124
N-{6-Methoxy-2-[(phenylmethyl)thio]lpyrimidin-4-yl}azetidine-1-sulfonamide



crude material was purified by flash colum chromatography on silica
gel using Et OAc/isohexane (3.5:6.5) as eluent to give the product as
a gum Yielq; . APCI (+ve) 512 [M+H] 20 Exanpl e

N-{ 6- Met ho%{/‘? gg%ﬁﬁ%ﬁyhnet hyl )t hi o] pyri m di n-4-yl }azeti %gﬁlgpfzqoglﬂ?sﬁ%’na
m de WD 2006/ 024823 PCT/ GB2005/ 003257 -166- ON O N N ~S~I The
title conpound was prepared from

N-[ (4- met hoxyphenyl ) net hyl ] - N-[ 2-[ ( phepggl et hyl )

t hi 0] - 6- net hoxypyri m di n-4-yl] azetidine-I|-sul fonam de (the product
of step i) (46ng) by the procedure Cbl-‘t/ri ned in Exanple 121. The
crude material was purified by preparptive plate 5 chromat ography
usi ng Et OAc/i sohexane (3:7) as eluentsto give the title product as a
™H 1H NVMR S (DVBO) 2.04

gum Yield: 18ng. Ms: APCI (+ve)~3

(quintet, 2H), 3.74 (t, 4aH),Os.& . %il), 4.36_ (s, 21-1), 6.02 (s,
1H), 7.23 (m 111), 7.30 N*?IN), NAS (g 24 0 The
intermediate for this conpgund whls prepared as qwWs: i)

N-[ (4- Met hoxyphenyl ) et hyl =N [ 6- net hoxy- 2- [ ( piegyAret hyl ) t hi o] pyxi m

di n-4- yllazetidine-1-sul fonam de 15 KO Bu (46ng) was added to a
M xture ofhelthe cBipeted wa prEpeaéhem MR[Y4-SleeRxiphenyPmeBgl)-NaT2o[ (phenylmethyl)
phenyl et h;/elthicof@( 50%), .Il)n DMF (3ml) sti rrglcb:l u%lglgr %Ii]trogélr)]. yAfter
2.5b, 609G metheppysiidin-4-lyaet sylfonapids (thePsodustot HiEE DIFFRe)dy the
for a fur il BRghtl 11 ERRACu iR e ot Ti€ pla
separ at e(fhg(%g‘ei%?%msngiihﬂagn gﬂdried ﬁgsoi), fi tere_dyan a?alhe P
sol vent5 edaportogrephyursing BtOAdlisnbgxane é33) aseluehie givestheltide pradugsas # gV
by flash gﬁdu 0 chromat ography on silica gel using EtQAc/isohexane
(2:8) as ué ‘0 give the product as a ,

MS: APCI (+ve) 367 [M+H]

'H NMR: § (DMSO) 2.04 (quintet, 2H), 3.74 (¢, 4H), 3.81 (s, 3H), 4.36 (s, 2H), 6.02 (s, 1H),
7.23 (m, 1H), 7.30 (m, 2H), 7.48 (d, 2H).
10

The intermediate for this compound was prepared as follows:

i) N-[(4-Methoxyphenyl)methyl]-N-[6-methoxy-2-[(phenylmethyl)thio]pyrimidin-4-
yllazetidine-1-snlfonamide

15 KOtBu (46mg) was added to a mixture of the product of Bxample 121 step ii) (0.20g) and
phenylmethylthiol (50mg) in DMF (3ml) stirred under nitrogen. After 2.5h, 60% NaH
(12mg) was added. The reaction mixture was stirred for a further 18h., diluted with EtOAc
and washed with HoO. The separated organic solution was dried (MgSOy), filtered and the
solvent evaporateci under reduced pressure. The residue was purified by flash colunm

20 chromatography on silica gel using BtOAc/isohexane (2:8) as eluent to give the product as a
gum. Yield: 45mg.
MS: APCI (+ve) 487 [M+H]

Example 125
25 N-{6-Methoxy-2-[[2(-pyrazin-2-yl)ethyl]thio]pyﬂmidin-dl-yl}azeﬁdine-l-mﬂfonamide



gum Yi el d: 45ng. Ms: APCl (+ve) 487 [MtH] Exanple 125 25

N-{6- Met hoxy-2-[[2(-pyrazin-2-yl)ethyl]thio] pyrimdin-4-yl}azetidine-
| - sul f onami 6/ 024823 PCT/ GB2005/ 003257 -167- O]

SHNSN ?ﬂ‘gz‘%{}gpﬁg%conpound was prepared from PbT"G%\mOQO&%”
N[ (4- met hoxyphenyl ) net hyl ] - N- [ 6- net hoxy- 2- [ 2-

[ (pyrazin-2-yl)ethyl]thio]pyri mdin-4-yl]azetidine-|-sulfonamde (the
product of step i) (44ng) by the prog re outlined in Exanple 121.
The crude nmaterial was purified by flash 5 col um chronat ography on
silica gel using EtOAc/isohexane (7: as eluent to give the product
as a white solid. Yield: 15ng. M Cl (+ve) 383 [MtH "H NWVR S

(DVBO) 2.12 (quintet, 211), 3.22 (tJ2H), 3.43 (t,N2H), 3.72 (t, 4H),

3.80 (s, 3r), 5.98 (s, 1H), 8.49 sSN11), 8.58%s, 1H), 8.63 (s,
£ s orIBQnd was pr\epaa ed as fol |l ows:

N

1H). 10 The internediate fdPs
i) N N o8 .
N-[ (4- Met hoxyphenyl ) net hyE—?\l— [ B- met hoxy-2-[ (pyrazm 2-yl et hyl )t bi o] py
rimdin-4- yl] azetidi ne-I=Sul ffonam de 15 The subtitle conpound was

prepared t ﬁﬁ%ﬂw l Sphehil)mé: 6-BoRy-2-[2-
(pyrazin- -e;.lcmeect%ﬁ}gﬁet |g§IPr( a%%?%heg(ﬁ%ﬁgcedu%’% ou%’ i nIed in %yx%r[rpl e
124 st ep l(yrazine-yDethyleiotpyrmidan-4yilazetiding {1 etfopymide (he prodnetghstep 1

chr omat ogy,aphy, on _silica . Usi : [ Sielidi wds RSified HENish

o gi ve (HangY whfleBrocefifte St nlthontl 8 ThRORUERRTAL s FITAEY HEML

20 Exanp| @ldchromatography on silica gel using BtOAc/isohexane (7:3) as eluent to give the

l:: I{ ZSE“( 1‘20%8 cgl@}éjg‘r,vgll%eeg()%l. )§191391511?§.mt hoxypyrimdi n-4-yl]-1, 4-di azepan
MS: APCI (+ve) 383 [M+H]

' NMR: 8 (DMSO) 2.12 (quintet, 2H), 3.22 (t, 2H), 3.43 (t, 2H), 3.72 (¢, 4H), 3.80 (s, 3H),
5.98 (s, 1H), 8.49 (s, 1H), 8.58 (s, 1H), 8.63 (s, IH).

’

10
The intermediate for this compound was prepared as follows:

i) N-[(4-Methoxyphenyl)methyl]-N- [6-methoxy-2-[(pyrazin-2-ylethyl)thio]pyrimidin-4-
-ylJazetidine-1-sulfenamide
15 The subtitle compound was prepared from the product of Example 121 step if) (0.20g) and 2-
(pyrazin-2-yl)ethanethiol (57mg) by the procedure outlined in Example 124 step i). The
crude material was purified by flash column chromatography on silica gel using
EtOAc/isohexane (1:1) as eluent to give the product as a gum. Yield: 44mg.
MS: APCI (+ve) 503 [M+H]

20
Example 126
N-{2-[(2,3-Diﬂuorobenzyl)thio]-6—methoxypy1imidin-4-yl}-1,4-diazepane—1—sulfonamide
e
>
0 N F



0O"O IN/AN.SN FI NJ-S|I F 11U W 2006/024823 PCT/ GB2005/ 003257
-168 A sol ution of

tert-Butyl 47(% Qio@m{&z?& 3-di f1 uorobenzyl )t hi o] - 6- met hoxypy piicgh 5/(}03257
u

yl }am no)s onyl -1, 4-di azepane-| -carboxyl ate (the product of step
i, 0.229) in 1:1 TFA nmethanol (6ml) was stirred at roomtenperature
for 3h then the volatiles evaporated and 7M ammoni a i n net hanol

(5nl1l) added to the residue. The sol utigga was stirred for 30m n then

5 the vol ati| ted and th | ti hed,_wi th
ot hano & BEOR R B ES] 4 SR R e - P BT AR

Klﬁ/g)ogng Iﬁ%g?n&ﬁ&%&yﬂ%ﬁ{az?H @Jl%b%iﬁﬂte?fﬁ ﬁﬂa@t(ofﬁﬁg 1,4)4@% Y 36

(2H, t, ghappl)(6ml)3yasStifredat momempesat@rerfm% therrthe yalptiles pvapgrated and
2H, s 1H, .

(7. 37(1?—| r?)li&?mﬂf%mf{ %%ef]ﬁnn{lejm}%e I nter rre%’du? 7[’]:%%01’11 gasc%megtf%r Onnnthen

prepar e3l ths vilatilboewmpodajed and the resultmg sohd washed with methanol DCM dn:methyl

tert-Buty I h|o [0)¢ i in-4-yl}la

m no) sul f%ﬁ#ﬁia‘%ﬁ%’%% Qgﬁ’éﬁg ﬁtgpgwger %/(Ee\r(({e % 2 a

tert - But )MS4AP@I(I+{A? bRy - 1d4bd| aszane | - car boxyl ate (the product

of example 75 ris(dibenzyl.i et

(a5mg) - SHAVE S ARISON bRBS SHERGE D, 31748y < 60 hoha LB 2T 8
XPHOS @?F , 19 (1H, m), 7.28 -

El- chl oz Of%-[ itqﬁfgﬁ%%ﬁg?t&fﬁt hyl ]?s?)r?u%]r@}sl ?;ez I:‘ll]é)lepyrcl mm ine 20

(t he pt®OJLET (18, mOxBADF &.48% 15{1@}3 i, 0. 15g) in anhydrous di oxane (6nl)
was heated at reflux in a mcrowave at 100C, 300W open vessel with
cooling for 15m n. Saturated aqueous amonium chloride was added and
t he resul Thenigtermodiate foraluis campaumdwias prepei@Aes follhws: conbi ned or gani c
extracts were washed with saturated aqueous sodi um chl ori de, dri ed
with sodiumsulfate, filtered and evaporat ed. The residue wa

puri fi ed ibgereButpr-[(RI3diflpozphepzaiithin -bsnetheynysimidingd-y ]@mqis'éfmﬂ-
Compoutt LRSS, 75 S50 10 9 ve the swiile
A mixture of tert-Butyl 4-(aminosulfonyl)-1,4-diazepane-1-carboxylate (the product of
example 75, 0.277g), tris(dibenzylideneacetone)-dipalladium (0) (45mg), 2-
dicyclohexylphosphino-2°,4’,6’-tri-isopropyl-1,1’-biphenyl (XPHOS) (24mg), cesium
carbonate (0.242g) and 4-chloro-2-[[(2,3-difluorophenylymethyl] thio]-6-methoxypyrimidine
20 (the product of example 35 step i, 0.15g) in anhydrous dioxane (6mi) was heated at reflux in a
microwave at 100°C, 300W, opén vessel with cooling for 15min. Saturated agueous
ammonium chloride was added and the resulting mixture extracted with BtOAc. The
combined organic extracts were washed with saturated aqueous sodium chloride, dried with
sodium sulfate, filtered and evaporated. The residue was purified by column chromatography
25 on silica using a 1:19 tc; 3.7 mixture of BtOAc and iso-hexane as eluent to give the subtitle
compound as a yellow oil. Yield: 0.223g
MS: APCI(+ve) 546 [M-+H']

Example 127
30 (3R,SS)-N-{2-[(2,3-Diﬂuorobenzy1)thio]-6-methoxypyrimidin-4—y1}-3,5-dimethy1piperazine—
1-sulfonamide



M5: APCI (+ve) 546 [ M+H+] Exanple 127 30

(3R 55)-N-{2-[(2,3-Di fluorobenzyl)thin]-6-nmethoxypyrimdin-4-yl}-3,5-
di net hyl pi L NEm,-1- SUl f onam de WO 2006/ 024823 PCT/ GB

169 N F g’%g‘ﬁF@f“fﬁéN NS AR B RN A mixture of PONRBbARLsT
(3R, 5S) - 3, 5-di net hyl pi perazi ne-I|-sul fonam de (the product of exanple
72, 0.26g), tris(dibenzylideneacetone)-dipalladium(0) (61ng),

2- di cycl ohexyl phosphi no-2',4',6'- triwjggopropyl -1, 1' - bi phenyl (XPHOS)
(32ny), cesium carbonate (0.32g) and 4-chloro-2 5
[[(2,3-difluorophenyl)nmethyl]tbio]-6-nm{4ioxypyrim di ne (the product
of exanple 35 step i, 0.20g) in anhydrijous di oxane (8ml) was heated
at reflux in a mcrowave at 100C, 300Wxy
15ni n. Saturated aqueous ammoniQm,Ghilpri

wer e added, followed by His?/{ S .

organic |layer extracted wih O i | ayer was

di scarded and t he conbi neldN ous extracts exhawgtf vely 10 extracted
with further Et OAc. These exfracts were conbi ned, washed with
saturated aqueous sodium chPforide, dried with sodi um sul fate,

filtered Aamxteeai3R583,5 Hiecthdpipkiarine L solfouimides(thapre st ofixempled, t o

afford t Ltl. onpound as a | {.€-50ld Yi.el, d;; s ' 40 &
APCI ( +ve)) 2080 FREEE A n%ﬁ?%?“%‘%@%@'ﬁ?@ﬂﬂ% b%?ci’gb%%‘,]”%’%%%hmff Q8-
i. Z % (i n,uéiiibzﬁpr%p}gg,a’-bipiﬁﬁ (ﬂHC)’fﬂSZn%),icgsiuﬂfmgﬁbddate g):BZZQg) Bnd;&gﬁ]sro-m—l) :
Tiay, 5 R8s aBiosarneyD ey Ieiel gr usioBarisibip (e qeoaue of extinple 35 ep
|2_ [ ( |2% 3- ¢ 0oy Bl AGABUL doRiR](8H:) s MeayDM réMixth B réiciohava oDl 366W, open
~st Onifrgsselewith cooling for 15min. Saturated aqueous ammonium chloride (5ml) and BtOAc (5ml)

and the

were added, followed by HzO, The layers were separated and the organic layer extracted with

H,0 (x3). The organic layer was discarded and the combined aqueous extracts exhaustively
10 extracted with further EtOAc. These extracts were combined, washed with saturated agueous

sodium chloride, dried with sodium sulfate, filtered and evaporated. The resulting solid was

washed with F,0 to afford the title compound as a white solid. Yield: 0.111g

MS: APCI(+ve) 460 [M+H']

11 NMR: § (300 MHz, DMSOQ) 1.15 (4, 6H), 2.44 - 2.51 (m, 2H), 3.08 - 3.23 (m, 2H), 3.57
15 (dd, 2H), 3.78 (s, 3H), 4.43 (s, 2H), 5.84 (s, 1H), 7.12 - 7.19 (m, 1H), 7.29 - 7.38 (m, 1H),

7.45 - 7.50 (m, 1H).

Example 128
3-Amino-N-{2-[(2,3-difluorobenzyl)thic] -6-methoxypyrimidin-4-yl }azetidine- I-sulfonamide

.O/
| N F
A} (4 F
LI
H
H,N

A solution of rert-butyl {1-[({2-[(2,3-difluorobenzyl)thio]-6-methoxypyrimidin-4-
yl}amino)sulfonyl]azetidin-3-yl }carbamate (the product of step ii, 0.48g) and TFA (2ml) in

20

methanol (6ml) was stirred at room temperature for 1.5h then the volatiles evaporated and 7M
ammonia in methanol (6ml) added to the residue. The solution was stirred for 2h then the



0 0,,0I ~-NF~NS\NNS 201 F H2N/ A solution of tert-butyl ({
1-1({2-[ (2, 3-di fl uor obenzyl )t bi 0] - 6- met hoxypyri m di n- 4-

yl }am no) suld omyhigset i din-3-yl }carbamate (the product ebriESRsidsnsy
0.48g) and TFA (2ml) in nethanol (6m) was stirred at room
tenperature for 1.5h then the volatiles evaporated and 7M ammonia in
met hanol (6nl) added to the residue. The solution was stirred for 2h
then the WD 2006/ 024823 PCT/ GB2005/ 003287 -170 vol atil es evaporated

and the residue purified by colum chromatography on silica.usin
28 9 i velatos CHRPORREH AR FeRidBe RItIGRd WO RO Ar e AP G psiog o 3-
reverse R geuhRleEnicdi-ad] BTCMURI B FEflePPirdficd vy révers ph¥eAIPIRO i adient

amoni um acetate) to afford the title conpound as a_white solid.
Yi el d: 73095 % apmpnitaion O-l/%)aqueacss prppripgo acefaig) e afford Suditiycempewpdey a
3.64 (dd, tjells}h %@,73 83 (m 1H), 3.79 (s, 311), 3.90 (t, 21-1),
4.43 (s, - % (s, " 1H), 7.12 - 7.19 (m 1H), 7.28 - 7.38 (m
1H), 7.5%3MS: APAR+¢E)d18 IMpH'TThe i nternedi ates for this conpound were

pr epar ed | ‘ (O - Byt )

[1- (ani nS%bﬁWdPM@ﬁﬁégb%hﬁ@ P83 10307 & 8330 G20
azeti di n-43/0sCZHHEIBYSE IMYIT.0ThY.09 el H)pT.2pav o8 (mctidy, Aiddg 7148 (4, 1H).
Anti biot. 1986, 39, 1243-1256, 0.755 g), Proton-Sponge (0.85g) and

sul fam de (0.42 g) in dioxane (23nl) was heated at reflux for 48h.
The resi %M@ﬁ%&ﬁ%@%ﬁﬁ@@&e aRlds AMoFEOAC, and the agueous
wth fu

| ayer then extracte ther Et (x4). The conbi ned organic
extract®d were washed qui ckly with 2M aqueous hydrochloric acid (x3)

then wit H) tzaButyl Ho(anygoadionybazetidin hylcarbypaiee,. H20 and sat ur at ed

agueous s,ggsmsrf ¢9,rt.'rbq§»1 asbiiags Wichiasad hifocistideAbRpalkl hét@tk B
evaporated to afford the subtitle conpound as a pale brown powder ..
Yi el d:  0.Antibipt. 24936+ MNRE3-623630.05 Wk Prowastyonge 36 S(%g) a@lsy}fﬂmaf, e@ 42 g) in

2, 3.8 2di<gJEahe ag)nﬂ) FodRedted }élu.(x%r 48 The residue was partitioned between HpO and
15 EtOAc, and the aqueous layer then extracted with further BtOAc (x4). The combined organic

extracts were washed quickly with 2M aqueous hydrochloric acid (x3) then with saturated
aqueous sodium bicarbonate, HO and saturated aqueous sodium chiloride, dried with sodium
sulfate, filtered and evaporated to afford the subtitle compound as a pale brown powder.
Yield: 0.44 g

20 H NMR: § (300 MHz, DMSO) 1.38 (s, 9H), 3.55 (¢, 2H), 3.82 (¢, 2H), 4.09 - 4.18 (m, 1H),
6.87 (s, 2H), 7.53 (d, 1ED).

ii) tert-Butyl {1-[({2-[(2,3-difluorobenzyl)thio]-6-methoxypyrimidin-4-
yl}amino)sulfonyljazetidin-3-yl}carbamate

25 A mixture of feri-butyl [ 1-(aminosulfonyl)azetidin-3-yIJcarbamate (0.50g),
tris(dibenzylideneacetone)-dipalladium (0) (0.12g), 2-dicyclohexylphosphino-2°,4°,6’-tri-
isopropyl-1,1’-biphenyl (XPHOS) (63mg), cesium carbonate (0. 65g) and 4-chloro-2-[[(2,3-
difluorophenylymethy]thio]-6-methoxypyrimidine (the product of example 35 step i, 0.400g)
in anhydrous dioxane (17ml) was heated to reflux in a microwave at 100°C, 300W, open

30 vessel with cooling for 15min. Saturated aqueous ammonium chioride was added and the
resuliing mixture extracted with BtOAc. The combined organic extracts were washed with

saturated aqueous sodium chloride, dried with sodium suifate, filtered and evaporated. The



6.87 (s, 211), 7.53 (d, 111). ii) tert-Butyl {

1-1({2-[ (2, 3-di fl uorobenzyl ) t hi o] - 6- met hoxypyri m di n-4- yl } am no)
sul fonyl ] 2yl } carbamate 25 A mixture of ter

[ 1- (am nosu %dng %azetl di n-3-yl ] carbamat e (0.509), %CP)(';tBX&usmoszs'f
tris(di benzylideneacetone)-dipalladium (0) (0. 129),

2-di cycl ohexyl phosphi no-2',4",6"-tri- isopropyl- 1, 1'-biphenyl
(XPHOS) (63ng), cesium carbonate (0. ) and 4- chI oro-2-[[(2, 3-

di f 1 uor ophenyl ) et hyl ] t hi o] - 6- net hoxypyri ni di ne (the product of

exanpl e &6s1&ie@1aasmur1ﬁemﬁﬁ)gc)lumnmhm;c¢raph§sonlslhxaumga]?rw}o v snikiseetadd t o

e

resul ti n(MS!XP(DI(@v@MSMEﬂ] with Et OAc. The conbi ned organi c extracts
were washed with saturated aqueous sodiumchloride, dried with

sodi um sul fate, fi | tered and evaporated. The WD 2006/ 024823

PCT/ CBZ@(E%%E -171 resi due was purified by colum chromat ography
on silica :19 to 3.7 mxture of EtQAc_and iso-hexane as, _
el uent tdvxjw@,%ﬂélwgquléthwrﬁ;mﬂmm fyll-¥rhydrogy Srgethylazefidine-

VB:  APCI ( MtH' ] 5 Exanple 129
N-{2-[(2, ]3@ P?ihgr%benzyl )t bi 0] - 6- net hoxypyri m di n-4-yl }-3-hydroxy- 3-

nmet hyl azeti dine- 1-sulfonamde O 0 '"CN/S\NNSF HHO A
m xture of 3-hydroxy-3-nethyl azeti di ne- sulfonam de (0.25q)
(prepared according to 10 patent WO 11443)

tris(di benzyl i deneacet one) - di patbl aOI (13rrg) 2

di cycl ohexyl phosphi no-2', 4’
(10mg), cesium car bonat e

hi pRrenyl ( XPHOS)

st eat d a sol ution of

4-Chloro-2-[[(2,3-difl uo% I)rre hyl] thi o] ~g-g#t hoxypyri m di ne

(the product of exanple step i) (0.4g) in dioxane (10m) and the

‘l’JVhO: a t heg nhaateast salydr@fyl 3eltglazsdiine -stiRuhiie 1.2 5 Baprepaies eecomligoraed
Y 10 patent WO 2004/011443), tris(dibenzylideneacetone)-dipalladium (0) (13mg), 2-

d_icyclohexyiphosphjn0-2’,4’,6’-tri-isopropy1—1,1’-bipheny1 (XPHOS) (10mg), cesium.
carbonate (0.68g) was treated with a solution of 4-Chloro-2-[[(2,3-difluorophenyl)methyi}

thio]-6-methoxypyrimidine (the product of example 35 step i) (0.4g) in dioxane (10ml) and
the whole then heated at reflux for 30min. HO (10ml) was added followed by 1IN

15 hydrochloric acid solution (5ml) and the resulting mixture extracted with EtOAc. The
combined organic extracts were washed with saturated aqueous sodium chloride, dried
(MgSOy), filtered and evaporated, The residue was purified by colwm chromatography on
silica gel using EtOAc/DCM (1:4) as eluent to give the subtitle corpound as a white solid.
Yield: 0.5g.

20 MS: APCI(+ve) 433 [M+H'], APCI(-ve) 431 [M-HT]
'H NMR SDMSO): 1.28 (s, 3H), 3.70 (d, LH), 3.80 (d, 1H), 3.85 (s, 3H), 4.30 (s, 2H), 5.70
(s, 1D, 6.10 (s, 1H), 7.18 (m, 1H), 7.35 (dd, 1H), 7.43 (t, 1H), 11.20 (bs, 1H)

Example 130
25 3-Amino-N-{2-[(2,3-difluorobenzyl)thio}-6-methoxypyrimidin-4-yl}-3-methylazetidine-1-

sulfonamide



15 hydrochloric acid solution (5m) and the resulting m xture
extracted with Et OAc. The conbi ned organic extracts were washed with
saturat ed iumchloride, dried (MySH4), filtg

evapor at ed%ﬁ@ Irﬁze‘té%ue was purified by colum chromat ogra)q;h]ﬁ'%gm03257
silica gel using Et OAc/DCM (1:4) as eluent to give the subtitle
compound as a white solid. Yield: 0.5g. 20 Ms: APCl (+ve) 433 [ M+tH ],
APCl (-ve) 431 [MH 1H NWVR $(DVSO): 1.428.(s, 3H), 3.70 (d, 1H), 3.80
(d, 11-1), 3.85 (s, 3H), 4.30 (s, 211), 5.70 (s, 1H), 6.10 (s, 1H),
7.18 (m 111), 7.35 (dd, 1H), 7.43 (t, A441), 11.20 (bs, 1H) Exanple
130 25

3-Am no-N-{2-[ (2, 3-di f|l uor obenzyl )t hi et hoxyp
t hyl azeti di ne-1- sul fonam de V\ﬂDZO@G/ 24 3 PCT/ GB

ONHNSI \ F 2N I~/NSH N?]&m =
of N-{2-[ (2, 3-di f 1 uor obenzyNJf hifd] - @ metMoxyPyr | " 4-yl) - 3- hydr oxy-
3- net hyl azeti di ne- 1- sulj rantde (the product f xanmpl e 129, 0.29)

in THE (5mLl) was treated with diisopropylethyl ane (0. 45nm) and
met hanes ul §amydncdinRi3-ge E(—@ﬂﬁoﬂoﬁénkﬁytﬂﬁﬁfﬁ—m&hﬁybﬁﬁﬂﬁlh -4KNp3uhalogy-8as

stirred at room tenperafure f

solvents were th por at ed
in vacuonethylerelidiaed -siHgnapide (the prodect foamraapis 12R, @‘Rg)dﬁﬂﬁll: (Sm?
et hano] tllhi@ishfiGH0Rghahe 0ANSER L EhaEsRGh Hloride (ol okl tilkr

The vol at1T€s were e orate In vacuo and the resi purified
by sil ixaigedenchr omat ogr aphy eluting with 10% net hanol in DCMto give

the subt i'ltflgeg"f}f]ﬁ-’g& ! O%ﬁg éa? Both t%]%é& %?4?9 sai%lﬁs thdnl &Fﬁ&ﬁt@@in‘” th

Bt 20 and t'ures an tere etit roduct
as a whi tygcsololdiyn ez(s #iddthe Fe@idge trddfed vﬁﬂﬂlﬁﬁnm)onﬂﬁ n@dtmy Gm@ﬁ@ﬁ(thanél)‘:ated

YIS ?@égeﬂ%%e%ei%’@fm% T gt oae ] g epStpgh et sty

(m 211) pirvified by silica gel chromatography eluting with 10% methanol in DCM to give the subtitle

yrimdin-4-yl}-3-ne
ZOOEE__/ 003257 .172 0

10 product as a colourless gum. This was triturated with Bt;O and iso-hexane mixtures and
filtered to give the title product as a white solid. Yield: 50mg.
MS: APCI(+ve) 432 [M+H'], APCI(-ve) 430 [M-H]
I NMR § (CDCL): 1.45 (s, 3H), 2.90 (bs, 2H), 3.80 (q, 4H), 3.94 (s, 3H), 4.40 (s, 2H), 6.30
(s, 1H), 7.10 (m, 1H), 7.20 (m, 2H)

15

Example 131
N-{2-[(2,3-Difluorobenzyl)thio]-6-methoxypyrimidin-4-yl}-3-methyl-3-
(methylamino)azetidine-1-sulfonamide

\%N;';J\i)\f@,

20 A solution of N- {2—[(2,3-djﬂuorobenzy1)thic)]-6-methoxypyrimidin—4—y1}-3-hydroxy-3-
methylazetidine-1-sulfonamide (the product from example 129, 0.16g) in THE (8ml) was
treated with diisopropylethylamine (0.5ml) and methanesulfonylchloride (0. 113ml) under

nitrogen.



Exanpl e 131

N-{2-[ (2, 3- DMuor obenzyl ) t bi 0] - 6- met hoxypyr bAdi n- 4-yl } - 3- et hyl - 3-
(met hyl am | dine-1-sulfonamde 0""0 N ~N S\H N~S

50 A 2ol ut I'?;g(% %?Mﬁisn pb1/GBR00s35L7
N-{2-[(2, 3-di fl uorobenzyl )t bi 0] - 6- met hoxypyri m di n-4-yl }-3- hydr oxy- 3-
met hyl azeti di ne- 1-sul fonam de (the product from exanple 129, 0.16q)
in THE (8nl) vvas treated with diisopr.gpyl ethylamne (0.5nm) and

met hanesul fonyl chl oride (0.113m ) under nitrogen. WO 2006/ 024823
PCT/ GB200Eh & Was stiregl af meorvirauperaig fos il Ok T maixtureowen thetprented with 33%r

(o) anie e RabhplbEB IS helthbded il YecklEd R B A0C1H: A0 ERD
vo: :’;u(:: ; I ezwlvcylfﬁ?sowae ﬂm:i\acaﬂmra‘:e@di o aclihe mod/uet jnmf;eﬁgwdﬂsa geirchfanesdiogosphy
The. subt: CPEEPEn LB oL RGNS slferth SRR o fdlomien £ Jiives
Tt s e et . et
S( DVBO) %éél’f%(w?)l—%“ [%’1*%1 ng %W)H%’[%éﬁ%d 2H), 3.80 (s, 3H), 3.85
(d, 2H), ?{ﬁ%é%(mgb?qﬁg%ﬁ)szam 3y, 336d (@l 3.88 s, 30,3085 ) 26 M40

7.40 (m

N-{2-[(2, G;Mlé&@lﬁ%rlﬂ)ﬂ1@1(10,]1fo71:§@(1@><1@;/?#97(!¢| WD4-yl }-4-gl yeyl pi pera

zine-1- sul fonam de, hydrochloride salt O N NNSF HHZN 00~y NOD O

A solution of tert-butyl

(2-{4- 10{Exdmh@le332li f | uor obenzyl )t hi o] - 6- met hoxypyri m dm 4
N-{2-[(2,3-Difluorobenzyl)thio]-6-methoxypyrimidin-4-yl }-4-glycylpiperazine-1-

sulforamide, hydrochloride salt

A

IZ

HN’ﬁ]’

A solution of tert-butyl (2-{4-[({2-[(2,3-difluorobenzyl)thio]-6-methoxypyrimidin-4-

15 yl}amjno)su]fonyl]piperézin- 1-y1}-2-oxoethyl)carbamate (the product of step ii, 0.19g) in
10% TFA/DCM (5mL) was stirred at room temperature for 3h. The solution was evaporated,
and then redissolved in 4N HCl in dioxane (2mL) and MeOH (8mL). Evaporation gave a
crude residue that was triturated in Bt,Q, filtered and dried in a vacuum oven at 40°C
overnight to give the title compound as a white solid. Yield: 140mg.

20 MS: APCI(-ve) 487 [M-H]
1 NMR (DMSO) & 3.20-3.27 (4H, m), 3.41-3.46 (2H, m), 3.53-3.58 (2H, m), 3.86 (24, 5),
3.88 (3H, s), 4.48 (2H, s), 6.09 (1H, s), 7.13-7.21 (1H, m), 7.37-7.44 (2H, m), 8.06 (2H, br s),
11.26 (1H, br s)

25 the intermediates for this compound were prepared as follows



15 yl }am no) sul fonyl ] pi perazi n-1-yl }-2- oxoet hyl ) carbamate (the
product of step ii, 0. 19g9) in 10% TFA/DCM (5nmL) was stirred at room

t enper at ur 9dosBi4s23l Ne sol ution was evaporated, and t
redi ssol ve é|)n AN HO in dioxane (2nL) and MeOH (8ml). \@}2/&&2%},{5;;0(())3257

gave a crude residue that was triturated in Bt20, filtered and dried
in a vacuum oven at 40C overnight to give the title conpound as a
white solid. Yield: 140ng. 20 Ms: APCI, -Mge) 487 [MH ] 1H NVR ( DVMSO)
6 3.20-3.27 (411, m, 3.41-3.46 (2H, , 3.53-3.58 (2H, m, 3.86 (2H,
? ), - ‘;’ ig) (CI2-[[&)3- Dﬂlwﬂlﬂmﬂyl)m)ethyﬁltﬁﬁll-ﬁl-h;t;hﬁayﬂmib 'ﬁn;‘l-ggl(itnﬁ,aziﬂ)kl-
r-s e

i nt er medi ﬂé&%?ﬁ?&%ﬁg‘éﬁﬂg were prepared as follows WO
&)0 g/ 0 248‘23013@?'1{ 6BRGDJ[(B) Qﬁﬁﬂﬁoropﬂfilﬂfﬂm)athylj thio]- 6r-1methoxypyrmndm—él-yl]plipergzm&

yor ophen t t hi net rinm -4-yl| ] pi per
Nt oo LA R S Pt dic: SEeratgp oot bgrn AN FiCTdio e
N-[2-[[4 ?(Qﬁﬂ.l?aﬁd anqnaﬁnyw)lm{r&nlal io@hpckmﬁermmi(mm 'Dh@eﬁﬂﬂn@’é&ﬁﬁn@i@ﬁ
azine- 1l-sulfonamd trifluoroacetate salt (the product of exanple
36, 0.6g)wasfilpre /t%ni@ﬁ i P duted I VACHR-O R 2 Q%ﬁﬂh%"%ﬁm pybsige ot

roomterrpc%&lﬂ% PLntOa; viERE ofsgul ting suspension was filtered
resi ds:|e il Y1 05%%

and the In a vacuum oven at 40C for 2h to give the
subtitle MSOA:BGI[&MC):;@ZMﬂ e solid. Yield: 0.55g. MS: APCl (+ve) 432
[ MFH+] 10 ii1) tert-Butyl

(2-{4-1({2-[(2, 3-di fl uorobenzyl )t hi o] - 6- met hoxypyri m di n-4-

y:c } ﬁ}n‘l( {I@)iﬁ)ultz)rft?mﬂ](m{ﬁé({af[m;?-ﬂiﬂdorel&gm?hmﬂmdhnmdﬂé adg oljlut1 i gn
0 ert-but oxyecar hon YCi : n was adde , 3-
Di cycl oheﬁ%’é‘?’ﬁﬁﬁ q&’éz?‘)@%n ﬁ&ﬁaa‘iiﬁf é‘yﬂ%ﬁ’m enzotriazol e hydrate
(94nmg) . AR @Eo1§ﬁdﬂdflmg¢maiud @ﬁb@@@ﬁgbﬁ&m e1d) @ DMR (16mBp kwd hdited af3-
N[2-T[(2,3-D fl uorophen &%rrethyl thi o] -

met hoxy pyPichelheryeartyd é‘“‘e ) gmrp%%o&@zohw%wgpg}j@ftggﬁnmg
(the pr Og&eg%%ﬂgeng;e?ﬁmb for 1, 2 EMhiGHSF YR DIIRS kA Bndif i dhio}-8- DMF

(5nm) wa ropwi se and stirring continued at room tenperature
for 24hs ﬁnehm»wnmedmsyl}mpwml-smfmm@evhsﬂwmm palt {tikpeprodyct o Hend,

evapor at he hy

on 0i1 1o gie 1 KRRl A UOUE AL P af BB B4 2R D

subtitle mﬂnmdradrcam endpemmrd foel2dh. TheAdigture was filtered, rinsed with DCM and the
filtrate evaporated. The crade material was purified by column chromatography on silica gel

using BtOAc/isohexane (3:2) as eluent to give the subtitle compound as a foam. Yield: 0.24g
20 MS: APCI(-ve) 587 [M-H]

Example 133
4-[3-Alanyl-N-{2-[(2,3-diﬂuorobenzyl)thio]-G-methoxypyrimidin-4-yl}piperazine-1-
sulfonamide, hydrochloride salt
-
B
0] 3 ,,0 l N F
H
I N
25 O

The title compound was prepared from fert-butyl (3-{4-[({2-[(2,3-difluorobenzy])thio]-6-
methoxypyrimidin-4-yl }amino)sulfonyllpiperazin-1-yl}-3-oxopropylcarbamate (the product



20 Ms: APCl (-ve) 587 [MH Exanple 133
4-p- Al anyl -N-{2-[ (2, 3-di | | uorobenzyl ) t hi n]-6-rrethoxypyrimdin 4-yl } pi

per azi ne- | “ﬁibﬂ{s {)‘ i de, hydrochloride salt O O | FW ?—o%f/})osgs’!

HZNNJ 25 O € conmpound was prepared fromtert bu
4-1({2-[(2,3-difluorobenzyl)thio]-6-

met hoxypyri m di n-4-yl }am no) sul f onyl ] pi per azi n- 1-yl

}- 3- oxopropyl ) car bamate (the product 006/ 024823 PCT/ GB2005/ 003257
-175 of step i, 0.22g) according to the ‘procedure outlined in exanple
132 to gi wéstapm&ﬂg) sa@brding to Yheprdcedreldmt]ined/ii exbRPle(182a) g0 3 WHilelstifd.' H
NVR (DI\/ISO%}IG1 202? (2H, t), 2.98 (2H, q), 3.19-3.26 (4H, nm, 3.45-3.49
(2H, m igd g354(2H, m, 3.88 (3H, s), 4.48(2H, s), 6.08 (1H,

M Y 5 O 70T (T
or epar ed o NUR| Q)ngafgrq 2881, o) 3.19:336 @ 1y, 5 s K O o, 551

(3-{4- [ 6{ 2:9a(Brs 3f émfp@emazl(iﬂl%%@osﬁaﬁeé)h%ww m{t dinf) 741 7.39 (1

yl }am no) sul fonyl ] pi perazi n- 1- oxopr opyl ) carbamate” The su t|t
conpound 7p4‘€ , 88 T-75 AL (br&tll%ﬂcﬂegﬁw)r bonyl ) (3-al ani ne (0. 129)
according to the procedure outline in exanple 132, step ii). The
crude material was purified by colum chronat ography on silica gel
usi ng Et OAbe iderihedatedof Sitongousl warprepasedgsellawse 15 subtitle
compound as a foam Yield: 0.22g Ms: APCI(-ve) 601 [MH Exanple 134
N-(2-{(2,3-Difluorobenzyl)thio]-6-nmethoxypyrimdin-4-yl)-1,2,3,4 20

t et r ahyllr Hirao-ButylaBH{44{2-[Q3-UiinriskazyY)thio]-6-methoxypyrimidin-4-

yl}amino)sulfonyl]piperazin-1-yl}-3-oxopropyl)carbamate

The subtitle compound was prepared from N-(fer¢-butoxycarbonyl)p-alanine (0.12g)

according to the procedure outline in example 132, step ii). The crude material was purified

by column chromatography on silica gel using BtOAc/isohexane (3:2) as eluent to give the
15 subtitle compound as a foam. Yield: 0.22¢g

MS: APCI(-ve) 601 [M-H]

Example 134
N-(2-[(2,3-Difluorobenzyl) thio]-6-methoxypyrimidin-4-yl)-1,2,3,4-
20 tetrahydroisoquinoline-7-sulfonamide

fi

N-(2-[(2,3-difluorobenzyl)thio]-6- methoxypyrimidin-4-yl) 2-(trifluoroacetyl)-1,2,3,4-

tetrahydroisoquinoline-7-sulfonamide (0.805g) was added to a solution of 7N NH; in MeOH

(20ml), sealed and stirred at room temperaturefor 2h. The reaction was reduced in vacuo and
25 the resulting residue purified by prep HPLC to give the title compound as a white solid. Yield:

70mg
MS: APCI(+ve) 479 [M+H]



O~OHIN( SSHN-S I F N (2-[(2,3-difluorobenzyl)thio]-6-

met hoxypyrimdin-4-yl) 2-(trifluoroacetyl)-1,2,3, 4-

t et rahydr oi ol j.ne-7-sul fonam de (0. 8059) was added ut| on
of 7N NH3 @8%@@? % Orﬂ) seal ed and stirred at roomtgh'ﬂgr'% PR
2h. The reaction was reduced in vacuo and 25 the resulting residue
purified by prep HPLC to give the title conpound as a white solid.

Yield 70mg M5 APCI (+ve) 479 [MH ] 006/ 024823
PCT/ GB2005/ 003257 -176 'H NVR. (DVBO) “8°3.01-3.08 (m 2H), 3.35-3.42

(m 2H) 31—1&3M(R$ 191!5)0843@133086@,1&8%3%1@ ﬁl %msﬂ?)z;sm%(&,sm),

111) 09 113) H) 44-7
T 2 B A ) 6 066 06 BT B, BSR40 ST 3D G TEDT 28787

conpound 9 | ows: i)
N(2-1(2, gﬁlﬁ]ﬁ?uo genzélf% i 0] - 6- nethoxypyrim din-4-yl)
2-(trifluoroacetyl)-1,2,3,4- tetrahydroisoquinoline-7-sul fonam de A

mi xt ur e 0 @@gﬁeﬁm&efoignmn%@gqa?p&ew}saZsﬂ%ﬂé fgnam de (the product
tris(di benzylideneacet one)di pal | adi um (0) (50 rrg)

(2 58;;3’0' oo Al b‘txgyg%@ aat Ceth oD Plikdin d yl}z-(&ﬁﬂ%ﬂa’cety(l)xﬁ'if@
Chl or o- 2- [t{;teﬁly’ﬂrdigigimﬁﬁ]ﬁn;trﬁmf&ﬁﬁﬁawl ]t hi o] - 6- met hoxypyri ni di ne (the

product from exa 4g) |n di oxane (20m ) was heated

D Orer | ux A TR e Gy ireabyoioty BSOSOt fomssRrrly 76 siep
3h. Theyy ¢agi numais fhd%éac%ﬁé)drpaﬁéaﬁ&e of gsty%%i@ cﬁé}@l&h@ﬁyl%ﬁﬁgﬂh@ 15

partiti oned between and H20 wer e

THe or
Separ at od zaﬂdﬁ’tthlelsom@médds-hllélﬁéﬂ (KBHOSs (ke ettt ontonaDEIE) aad, &

T

APCl (+ve) 35 %fsp[l NZH@]m 2D xihea Pk wh8 Beated at reffux in a microwave at 100°c 300W, open

V(212 GO oL QRER e b ol Qe QORI il hd 3% Bt

di met hyl p|
15 partitioned between DCM (150 ml) and HyO (150 ml). The organics were separated and the

aqueous layer was re-extracted with DCM (2 x 150ml). Organics were combined, dried

{MgSQ;) and reduced under to give the subtitle compound as a yellow solid. Yield: 0.81g
MS: APCI(+ve) 575 [M+H"]

20 Example 135
N-(2-[(2,3-Difluorobenzyl) thio]-6-methoxypyrimidin-4-yl)-(2S,5R)-2,5-
dimethylpiperazine-1-sulfonamide

il

Z\ /,O
(D\\

Z o
-
\ 2

T
n

To a solution of (2R,55)-2,5-dimethylpiperazine (2g) in dioxane (100ml) was added sulfamide
25 (2.5g) and the reaction mixture was then heated at reflux in dioxane (100ml) for 72h. The

reaction mixture was partitioned between EtOAc (150ml) and HO (150mi) and the aqueous

re-extracted with BtOAc (2x150ml). Organics were collected, dried and reduced in vacuo to



F 010 ~-NHNS F HW\ J To a solution of (2R 5S)-2,5-

di met hyl pi perazine (2g) in dioxane (100m ) was added sul fam de 25
(2.59) and&gg rﬁﬁgglon m xture was then heated at reflux in dioxa
(100m ) for 996 3 reaction mixture was partitioned bBFR&@ﬁﬂﬁﬁP%&?
(150m) and H20O (150nl) and the aqueous re-extracted with EtQAc
(2x150nt). Organics were collected, dried and reduced in vacuo to WO
2006/ 024823 PCT/ GB2005/ 003257 -177 qi v§7

(2S, 5R) - 2, 5- di net hyl pi perazi ne-1-sul fon frde as a white solid (1.29).

A ni xt ure gife (zgsmafs)ala;emyﬁn 4iyd- phlfnanidees ivﬁﬁtbfsélﬂf(mzé? A Dixd@8 bt

tris(dibe e aI
2- :an ((:yl:l o%@?gﬁg%@%ﬂ’%} Pﬂ 'S‘ﬁéoiﬂ E&%ﬁ%ﬁ%w 1, 1' - bi phenyl ( XPHOS)
50 ask 5] uﬁil@ | YA Gt
Eil f Fgér oghen(;z/llfﬂ)eﬁrr%i1 h&{la&eﬁ?]f)ﬁg n'e1 hox) pf?rn%)n gjldnggbﬁé 1’ijhré%l%ilﬁum(?t2 f4rg o
exanpl e 35°FERYH)L qegm&rﬁrhfomte ﬁ%ﬁ@@ﬂét"—@wmt&[[(&ﬁ-
o I
fencti oﬁ@vﬁ%‘?ﬁﬁ%ﬁaggmﬁﬁglﬁiﬁ%uc HESpFtmidihd dhelRdeP %%a*ﬂeﬂe 33,

partiti ondddn d@memlwmytedmweﬂmmaMavﬁhw ROOVE Dpeeveaasel

separ at ed xtracted with

158ml) Orvgiﬁ‘fot:ogg for%g'ﬂ‘c , r| ed’ ﬁ%@@ﬁ? N ?%@%&S}dﬁs vacuo
to give a ﬁpﬁltiouvd sartvesh DCEM (SSGmB gl E, Q& K5 0ntle ﬂh@dfgaﬁfcﬁdeﬂmepﬁi-ﬁaicauéﬂ]tﬁé.)c
to give the title un as. a. APCI (+ve
460" [ M H+ TUSGURRET VNS %Ctid‘aghw@&ﬁ@j 1Acpiny rgouicssyefy combigesy deied (
1H), 2. HQ{MgS@ddﬁdr&&@ced B Wikno © dide 4 yallodlsdlid. T&us7r331ﬁ§a watthen plrthed b$ prep
211), , 24-7.47 (m 2H) 15 Exanpl e

, ,7.07-7.21
136 N-( 2@@@@’%@%% %H%Pa’jbltesqilaét X@J@ﬁgﬂgbm di n-4-yl)-4-
(am nonet M@Wag@mm de F di NI S I \ NH2 .
'H NMR: (DMSO) 8 1.05 (d, 3H), 1.23 (d, 3H), 2.58-2.67 (m, 111), 2.72-2.80 (m, 1H), 3.01-
3.54 (m, 4H), 3.77 (s, 3H), 4.40 (s, 2H), 5.83 (s, 1H), 7.07-7.21 (m, 1H), 7.24-7.47 (m, 2H)
15
Example 136
N-(2-[(2,3-Diflnorobenzyl)thio]-6-methoxypyrimidin-4-yl)-4-
(aminomethyl)benzenesulfonamide

\

O, ,O

\ [4

F

NH

2

20 A mixture of 4-(aminomethyl)benzenesulfonamide (0.37g),
tris(dibenzylideneacetone)dipalladium (0) (50 mg), 2-dicyclohexylphosphino-2’,4°,6’-tri-
isopropyl-1,1’-biphenyl (XPHOS) (50mg), cesium carbonate (1.0g) and, 4-Chloro-2-[[(2,3-
difluorophenyl)ymethyl]thio]-6-methoxypyrimidine (the product from example 35 step i),
0.25g) in dioxane (20ml) was heated at reflux in a microwave at 100°C, 300W, open vessel

25 with cooling for 3h. The reaction mixture was then reduced in vacuo and the residue
partitioned between DCM (150ml) and H,O (150mi). The organics were separated and the



20 A m xture of 4-(am nonethyl)benzenesul fonam de (0. 37g),
tris(dibenzylideneacetone)dipalladium(0) (50 ng),

2-di cycl ohgﬁy%‘ﬂpﬁfg |no 2',4",6"-tri- isopropyl- 1, 1 p?f@%g’“ms’

(XPHOS) (5 CE8um car bonat e (1.0g) and, 4-Chloro-2

di fl uorophenyl ) et hyl ] t hi o] - 6- net hoxypyri m d| ne (the product from
exanple 35 step i), (0.25g) in dioxane (20ml) was heated at reflux
in a mcrowave at 100C, 300W open vesslell8 25 with cooling for 3h. The
reaction m xture was then reduced in vacuo and the residue

parti ti onadudoas hsvemwmwle@ftmcdh)nﬂaﬁﬁil\[-m (il Organidzevare ganbiasl, dEEE

ted VD, 2006/ 024823 . PCT/ 200 3257, -1
ayer was (PESOR P Rule P LR B Soeibn Rtic L sahn ves e BB Prsen
dried (MJEM)toagwlaﬂheﬂueeﬁtupmaaswmt@sﬁdvmemnaingow solid. This

solid was ur|f| rep HPLC to givethetitle corrpound as a
whi t e sol Jdveflégg[h%éﬂmm(we) 453 [M+' "] 5 'H NWR' (DVBO) 8

3.83 (s, )
7. 09- (7822 (m %Mg%ﬁggw%% 469%)4%%‘72%)13?5 (%@ é@*%g%”ﬁ 22 (m,
8. 16- 8. 24 1y 7.311.58 Koadhl), 3.6, 2H), 7.98 (d, 2H), 8.16-8.24 (m, 2H)

N-{2-[[ (3- Fl uorophenyl ) net hyl ] t hi o] - 6- met hoxypyri m di n-4yl}azeti di ne-
| -sulfonamide O rrO. ,OLISHNLSF N 10 The title conpound was

prepared Examphé I3 [[(3-fl uorophenyl)nethyl]thio]-6-

DL it oIS PR St P 3

Exanpl e 121. The crude material was purified by preparative plate
chr omat ogr aphy usi ng Et OAc/i sohexaneQ(4:6) as eluent to give 15 the
title product as a gum Yield: 22ng. |MS: APCl (+ve) 385 [MtH 'H NWR
S (DMsO) 2.10 (quintet, 2H), 3.87 N{Ll), 4.41 (s, 2H), 6.12 (s,
1H), 7.07 (m 1H), 7.33 (rrO%L—,P 1.1% (bs, 1H). |

~ F
N
10 . '

The title compound was prepared from N-{2-[[(3-fluorophenyl)methyl]thio]-6-

methoxypyrimidin-4-yl }-N-[(4-methoxyphenyl)methyl]azetidine- 1-sulfonamide (the product

of step iv) (42mg) by the procedure outlined in Bxample 121. The crude material was

purified by preparative plate chromatography using BtOAc/isohexane (4:6) as eluent to give
15 the title product as a gum, Yield: 22mg.

MS: APCI (+ve) 385 [M-+H]

"H NMR: § (DMSO) 2.10 (quintet, 2H), 3.87 (m, 7H), 4.41 (s, 2H), 6.12 (s, 1H), 7.07 (m,

1H), 7.33 (m, 3H), 11.11 (bs, 1H).

20 The intermediates for this compound were prepared as follows:

i) N-[(4-MethoxyphenyDmethyl]-N-[6-methoxy-2-[[ (2,3,4-trifluorophenyl)methyl]
thio]pyrimidin-4-yljazetidine-1-sulfonamide
The subtitle compound was prepared from N-[6-Methoxy-2-{[(2,3,4-

25 tifluorophenylymethyl]thio]pyrimidin-4-yljazetidine-1-sulfonamide (the product of Example
146, (5.1g) by the procedure outlined in Example 121 step i). The crude product was purified



20 The internmediates for this conpound were prepared as follows: i)
N-[ (4- Met hoxyphenyl ) net hyl ] - N-[ 6- net hoxy-2-[[ (2, 3, 4-trifluorophenyl)m

ethyl] thi Lm.di n-4-yl]azetidine-1-sul fonam de Th '
conmpound vval"Gs)(l g&rééllﬁ%?%d fromN-[6-Methoxy-2-[[(2,3,4 25 BeBlBhldbhfiasr

trifluorophenyl)methyl]thio]pyrimdin-4-yl]azetidine-I|-sulfonam de
(the product of Exanple 146, (5.1g) by the procedure outlined in
Exanpl e 121 step i). The crude productyyas purified WO 2006/ 024823
PCT/ GB2005/ 003257 -179 by flash col unm chromat ography on silica gel
usi ng Et Gcflashenbaxardurqmatggraphy i siliqatge} wingi BtOActibpepme d8) assiueantogiive.

Yield: 4. e AR ( . [MtH 5 i)

N-[(4- I\/bt%g%/%tndél rl?llelt %ﬁ?fﬁg%% met hoxy-2-[[(2, 3,4-trifluorophenyl)m
ethyl]  sMISt ARG [4pe) B4l INLRHH- yI ] azeti di.ne-1-sul fonani de The subtitle
conpound was prepared from

N-[ (4- Met hoxyphenyl ) net hyl ] - N- [ 6- net hoxy- 2-

[[ (2, 3, 3-HrN{ {4MetpzepinyDbiedyi]-N-[6-methoxy-2-[[(2,3,4- triflnorophenylymethyl]

t hi o] pyri in-4-yl]azetidine-1-sul fonami de (the subtitle product of
step i), @‘gﬁg&mﬁﬁ%ﬁpﬂmgﬁuﬁww% n Exanple 121 step ii).
The cr uderHQuBk OVAS wRb'prehired b rﬁi{(?%etﬁ@;é H%h@ﬁ%egﬁ}gjm%fﬁ%bx?&-

silica gel using EtOAc / isohéxane (1: as € Ive the

product ad¢Ced - defrittuorgrbemslmetieyihthidpwinidipet-ylimejidine-fsylfomgride i suptitly

N-[ 6- Met -k lad i iyl - - | h tidi
o1 15 agictol P e pale bR BN kB b 68 1 1 1
{\Ii E (2 4ékﬁtmg§4¥cpwemy¢?]fmtmﬂa]sh delfudan whiohwsogrdphy on silica gel using BEtOAc / isohexane

, 3, 44T or enyl.) me . .
Sl fony ! 100 Pre S RO B0 b e s foPB TR 3 e subti ¢
product GMISSARQI {4ivk) ST3OMAE) and stirred in water (I m) under

nitrogen at 95C for 45nun. NaSH (40ng) followed by DMF (im) were
added. The reaction mixture was stirred for a further 20 1.5h at 95C,

cool ed, &) Ni[GiMethokyD-tHidpykitn tﬁi@dy{ﬂ‘l‘ nefiokfishetlylmetlyiiretidlii1-
separ at ed }orga_ni cwg%l ut idcl))n was was eé% th wa eﬁybdri ed (MSHH) ,
filterby suHemampideso| vent evaporated under reduced-pressure to give

E fl\l/ﬁ H]subt kst RIOREY Gas At 16 b EHticH dN-Ia MibthoxdBhhy Hien IS 16k ox? D
[[(2,3,4-trifluorophenylymethyl] sulfonyl]pyrimidin-4-yl}azetidine-1-sulfonamide (the subtitle
product of step ii), (0.10g) and stirred in water (1rnl) under nitrogen at 95°C for 45min. NaSH
{40mg) followed by DMF (1ml) were added. The reaction mixture was stirred for a further

20 1.5hat 95°C, cooled, acidified with dilute HCI and extracted with BtOAc. The separated
organic solution was washed with water, dried (MgSO,), filtered and the solvent evaporated
under reduced-pressure to give the subtitle product as a clear oil.

Yield: 90mg
MS: APCI (+ve) 397 [M+H]
25 .
iv) N-[2-[[(3-Fluorophenyl)methyl]thio]-6-methoxy pyrimidin-4-yl]-N-f (4-methoxy-
phenyl) methyl]-azetidine-1-suifonamide
60% NaH (8mg) was added to a solution of N-[6-Methoxy-2-thiopyrimdin-4-yl]-N-[(4-
methoxyphenyl)methyl]azetidine- 1-sulfonamide (the subtitle product of step iii), (90mg) in
30 anhydrous DMFE (1ml). After stirring under nitrogen for Smin (3-fluorophenyl)methyl
bromide (42mg) was added. The reaction mixture was stirred at room temperature for a
further 18h and then diluted with BtOAc. The separated organic solution was washed with



25 iv) N[2-[[(3-Fluorophenyl)nethyl]thio]-6-nmethoxy

pyri mdin-4-yl]-N[(4-nmethoxy- phenyl)

met hyl ] - azgl;h daaRR5.45-sul f onam de 60% NaH (8ng) was added 0N
of N-[6- I\/E?%%%/O-@g%‘%ﬁisopyr i ndi n- 4-y1] - N-[ ( 4- PR chafiShbshir
met hoxyphenyl ) net hyl ] azeti di ne-I-sul fonam de (the subtitle product of
step iii), (90ng) in 30 anhydrous DVF (Im). After stirring under
nitrogen for Smn (3-fluorophenyl) net hyiggbr om de (42ng) was added.

The reaction n xt s stirred at roomtenperature for a further .
18h and t HE¥T e&msm’ Iﬁtﬁeéﬁﬁ‘gth?ﬁ ven spnorales Widgraeiieced pregeure nThgesude
washed W el #ROMIrdR4A d1dR ) j :

(MgSM), filter edﬁgﬁd t magaﬁ-ent g%gggr at e%y 3%%%%%%3%%%3%%2?@%?&6
The cr ude G:ihtseiyegt ogive thapradueides Bypum Ageldcdimem chr onat ogr aphy on
silica geM\g{msz{@g%i[ﬁﬁ_ xane (3:7) as eluent to give the product
as a gumYield: 47ng o APCI (+ve) 505 [M+rH 5 Exanple 138

N-{2-[(2, 3-Di fl uor obenzyl ) t hi o] - 6- met hoxypyrinridi n-4-yl}-4-pyrrolidi
n- 1-yl pi peldi - sulfonamde NF O ,OSNNSI F N v ~ 10 The
title co %& &e‘ds prepared according to the procedure outlined in
exanpl e 1AQ{ZJEE,ﬂg)iﬂuorobenzyl)thio]-6-methoxypyﬁmidin—4-yl}-4-pyn~o]idin-1-ylpiperidine-1-
4- Chl or o- 2%]%({[ 2..3-di fl uorophenyl ) net hyl ] t bi o] - 6- net hoxypyri m di ne

(the prodﬁ 3‘fm§<anple 35 step i) (0.30),

tris(di benzylideneacetone)-dipall adium (0) _£20nmg), 2-

di cybl ohexyl phosphino-2',4",6'-tri-isoprogyl-1,1'-bi phenyl (XPHOS)
(15mg), cesium carbonate (0.70g) and
4-pyrrolidin-1-ylpiperidine-I-sul fongm e\(' he proddct fromstep i),

15 (0.4g). The resulting crude wat &gl al lwaslpurified usipg silica gel
chr omat ography el uting V\ﬁth}@th ol 'Nn D8M anf turation with
d

Et20to give the title cqnpo a ite solid. | d: 0.27g
N

10 The title compound was prepared according to the procedure outlined in example 129 using
4-Chloro-2-[[(2,3-difluorophenylymethyl]thio]-6-methoxypyrimidine (the product of example
35 step 1) (0.3g), tris(dibenzylideneacetone)-dipalladium (0) (20mg), 2-
dicyclohexylphosphino-2’,4’,6’-tri-isopropyl-1,1°-biphenyl (XPHOS) (15mg), cesium
carbonate (0.70g) and 4-pyrrolidin-1-ylpiperidine-1-sulfonamide (the product from step i),

15 (0.4g). The resulting crude material was purified using silica gel chromatography eluting with
5% methanol in DCM and trituration with Bt;O to give the title compound as a white solid.
Yield: 0.27g
MS: APCI(+ve) 500 [M+H"], APCI(-ve) 498 [M-H]

"H NMR §(DMSO) & 1.60 (m, 2H), 1.90 (bs, 4H), 2.10 (d, 2H), 3.10 (m, 5H), 3.70 (d, 45D,

20 3.90 (3, 3H), 4.50 (s, 2H), 6.05 (s, 1H), 7.20 (m, 1H), 7.40 (m, 2H)

The intermediates for this compound were prepared as follows:

i) 4-Pyrrolidin-1-ylpiperidine-1-sulfonamide
25 A mixture of 4-pyrrolidin-1-ylpiperidine (0.67g) and sulfamide (0.46g) were heated at 115 °C
in dry 1,4-dioxane (30ml) for 16h. The solvents were evaporated in vacyo and the residue

partitioned between EtOAc (containing a little methanol) and Hz0. The organic phase was



MS: APCI (+ve) 500 [ M+H+], APCI(-ve) 498 [MH 'H NVR S(DMSO) S 1.60
(m 211), 1.90 (bs, 4H), 2.10 (d, 2H), 3.10 (m 511), 3.70 (d, 4H),
20 3.90 (3. O (s, 2H, 6.05 (s, 1H, 7.20 (m 1

2H) The int e‘?%’% |%t%s for this conmpound were prepared algl?:pcﬁﬁ@%g(fs%i)
4-Pyrrolidin-1-yl piperidine-1-sul fonam de 25 A m xture of
4-pyrrolidin-1-yl piperidine (0.67g) and sul fam de (0.46g) were heated
at 115 C in dry 1,4-dioxane (30nm ) faygilék The sol vents were
evaporated in vacuo and the residue partitioned between EtOAc

(cont ai ni ﬁ@leateﬂﬁﬁqweaﬂﬁ@mmpaﬁah@wwteﬁw@%%w Preseoanhiped opgenic

2006/ 0248§%€9§B&1§§%@ﬁ( 9%310%5%7)4) an&ﬁﬂF b RGAR TN Ak DicRd wae Hfuda 4 Hith

further he conblne organi ¢ phases
col | ect edEtzﬂkané@ltéwgsmg;veahﬂﬂbW@Ierodhmema@m;ﬁohéﬂédld OH3g r esi due was

bei g ol 11, 4F SERASE) R ok B T e 5 T2 e

411), 1599601‘@211)1)340%:1?5}13{ w70k 2.50 (m 211), 5 2.60 (m 211),
3.40 (m 411), 6.70 (s, 211) Example 139 _
N-{2-[(2, 3-Di fl uor obenzyl )th| 0] - 6- met hoxypyri m di n-4-yl }-3-nor phol i n-

4-yl azeti gich\Bnle-13§ul fonamde F 0, "0 NS\H~NJS/ | F /EJ 10 Q) A
solution o~

N-{ 2- [ ( 2, B l(2,3dHiBuenebonaylhio]-6-geteoxypyappidined-yli-3-morphplin-diflapetidipale
tidi ne- 1sadfonfmideri de (the product from exanple 109) (0.28g) in DCM
(10m ) was treated with triethylamne (Q«8m ) and

nmet hanesul fonyl cbl oride (0.9 m) under njtrogen. After heating the

m xture at 50C for 16h the reaction m was paIFtitioned bet ween
DCM and aqueous 15 NaHCC3. The obDgafi c extjfacts werje dr| ed (MgSO4),

filtered and the sol vent evapor gt.e8l r éﬁiueo s

solution of the resulting resild i (I ) nDrphollne

(8ml) K2CB (0.19g) was addedl;§L heated at 80C fx _46h. The reaction
N

m xture was then (\
O\)

A solution of N-{2-[(2,3-difluorobenzyl)thio]-6-methoxypyrimidin-4-yl }-3-hydroxyazetidine-
1-sulfonamide (the product from example 109) (0.28g) in DCM (10ml) was treated with
triethylamine (0.8ml) and methanesulfonylchloride (0.9 ml) under nitrogen. After heating the
mixture at 50°C for 16h the reaction mixture was partitioned between DCM and aqueous

15 NaHCOQs;. The organic extracts were dried MgSQy), filtered and the solvent evaporated under

10

reduced pressure. To a solution of the resulting residue in MeOH (10ml.) and morpholine
(8ml) KoCOj3 (0.19g) was added and heated at 80°C for 16h. The reaction mixture was then
partitioned between BtOAc and H>O The organic extracts were washed with brine, dried
(MgSOsy), filtered and the solvent evaporated under reduced pressure, The residue was
20 purified by reverse phase HPLC (symmetry as the stationary phase and NH4OAc/acetonitrile
as the mobile phase) then titurated with BtyO to give the title compound as a white solid,
Yield: 15mg
MS: APCI(+ve) 488 [M+H']
11 NMR §(DMSO) 2.23 (s, 4H), 3.00 - 3.08 (m, 1H), 3.51 (t, 4H), 3.76 - 3.81 (mn, 4H), 3.87
25 (s, 3H), 4.49 (s, 2ZH), 6.10 (s, 1H), 7.12 - 7.19 (m, 1H), 7.29 - 7.38 (1, 1H), 7.44 (t, 1H)



partitioned between Et OAc and H20O The organic extracts were washed
with brine, dried (MgSOH), filtered and the sol vent evaporated under
reduced prg@gu({qgf The residue was 20 purified by reverse &)hase HPLC
(symretry £9080%PLY onary phase and NH4OAc/ acetonitri PET/GR200p/RB257
nobi | e phase) then titurated with Bt20 to give the title compound as
a white solid. Yield: 15ng MS: APCl (+ve) 488 [MtIfl 111 NVR 5(DVBO)
2.23 (s, 411), 3.00 - 3.08 (m 111), 3&% (t, 4H, 3.76 - 3.81 (m
411), 3.87 25 (s, 311), 4.49 (s, 211)7%6.10 (s, 111), 7.12 - 7.19
(m 111), pfamples 140 3845 i n, 111); 7.44 (t, 111) WO 2006/ 024823

PCT/ GB200 3257 -%382- Exanpl es 140 - 145 Exanples 140 -145 were
synt hesi sE@RREHO-AS Pore Wﬁ%ﬂegPﬂﬁé%@ow%BroF?W@ “conmpounds,
tabul at ed’[tﬁ@iit@%on%hﬁds? EDRRIADelot) et e aRAITRIN 1R B prépfidth D-thio substituted

substitute

N- [ ( 4- met Nelk4-pledeyypheay bppthy I-B-methersxd-tclpyiwidn 41 yiiaeatiding- lysujfonamides
azetidi ge - M AR t | :
proced u?ec%ﬁrpﬁwé% in I%ggfrptqsgn&lc%%ﬁe %e cru gg%g%e:l??allﬁsm \%;élfl %ﬁgtgﬂ?]f Fviereed
by mass dpurifictiédy mpass diréated pwificat®n. ~-N O OS; i R S ~-NHH
Exanpl e Example R M Z Nunber [MH 140

N-[2-[[ (2-Fl uorophenyl) net hyl ]t hi o] -6- metjﬁxy 383
pyriniidin-4-yl]azetidine-I-sulfonamde /| F 141

N[ 6- Met hoxy-2-[[ (pyridin-3-yl)nethyl ]t N(\/ 366 pyrimdin-4-yl]

azetidine- | -sulfonam de N 0] |
o\ ‘p
N AL R
O A AN
|| A
Example Example R’ M/Z
Number [M-H]
140 N-[2-[[(2-Fluorophenyl)methyllthio]-6-methoxy 383
pyrimidin-4-yljazetidine-1-sulfonamide (;\I/}(
F
141 N-[6-Methoxy-2-[[(pyridin-3-yl)methy]]thio] > 366
pyrimidin-4-ylJazetidine-1-sulfonamide [
=
N
142 N-[6-Methoxy-2-[[(pyridin-2-ylmethyl]thio] / 366
pyrimidin-4-yl]azetidine-1-sulfonamide |
N
143 N-[6-Methoxy-2-[[(thiazol-4-ylymethyl]thio] 372
pyrimidin-4-yllazetidine-1-sulfonamide
I
S
144 N-[2-[[(4-Cyanophenylymethyl]thio]-6-methoxy 390
pyrimidin-4-yl]azetidine-1-sulfonamide /@/}4
NC




142 N-[ 6- Met hoxy-2-[[(pyridin-2-yl)nethyl]thio] 366

pyri mdin-4-yl]azetidine-|-sulfonamde ' N 143

N-[ 6- Met ho azol -4-yl)nmethylJthio] 372 pyrim -

azeti di ne- )Wogqok %%4%%&1 de ds\ 144 9%,4;3%0;/003257
N-[ 2-[[ (4- Cyanophenyl ) net hyl ] t bi 0] - 6- met hoxy 390 pyrim di n-4-yl]
azetidine- | -sulfonam de NC WD 2006/ 024823 PCT/ GB2005/ 003257 -183
145 N-[2-[[(4- Met banesul f onyl phenyl ) mel;igy] ] - 443 t hi o] - 6- net hox
ypyrimdin-4-yllazetidine-1- sulfonam de_/ S\ The internmediates

for corrp und4> 14|0N- [ME(%M?@J%@S@{@&F]@EDEBH&@M]@\AB i ) Thi o-substiy it ed43

N- [ (4- Me{ hoxyph rggﬁjg% t@]%%( hi o] plyri ni diAi-

yl ] azeti @i ne- 1- sMnam egpgh%l@umt ola e (30rrg was padded to T
sol ution|of N[ (/4sulfetdratdgphenyl)nethyl]-N[6- .- \S

met hoxy-2-[[ (2, 3, 4-trifl uorophenyl ) net hyl] 4

sul fonyl Jpyrim i n- 4- yl ] azeti di ne-1-sul f onam de (tRe %roduct of
Exanpl e 137 step ii) (O. 159) stirred in anhydrous DVBO under

nitrogen.  —After 30mT M, the appropriate bromde or chtorrde (see R
in the table below) (0.81mVW) was 10 added. The reaction m xture was
stirred f@he mtdroedires f@Goinpoudis|14d ddS wierdpreparet asdolowshe  pr oduct
extracted wiwth Et OAc. The separated organi c solution was washed with
water, dried (MgSO4), filtered and the sol vent evaporated under

reduced pfyeRfossshstifined N-[(dpihogyiticyl)neth $11OV [ - inefitbxP:2-fhi s ritinan

chr omat 3gr ghédﬁﬁélsl |.j ca g&s using m xtures of Et OAc/isohexane as

el uent oyg o ’fﬂlt%'&gg S Exanples 140 i) - 145 i), tabul ated

bel ow. O Nodium thiolate (30mg) was added to a solution of N-[(4-Methoxyphenylymethyl]-N-[6-
methoxy-2-[[(2,3,4-trifluorophenylymethyl] sulfonyl]pyrimidin-4-yl)azetidine-1-sulfonamide
(the product of Example 137 step ii) (0.15g) stirred in anhydrous DMSQO under nitrogen.
After 30min, the appropriate bromide or chloride (see R* in the table below) (0.81mM) was

10 added. The reaction mixture was stirred for a further 30min, diluted with water and the

product extracted with EtOAc. The separated organic solution was washed with water, dried
(MgSO0,), filtered and the solvent evaporated under reduced pressure. The crude products
were purified by flash column chromatography on silica gel using mixtures of
BtOAc/isohexane as eluent to give the products, Examples 140 i} - 145 1), tabulated below.

-~
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% (l\s":‘

15 0

Example Examiple R’ M/Z
Number [M+H]

140(1) | N-[2-[[(2-Fluorophenyl)methyllthic]-6-methoxy 505
pyrimidin-4-y1]-N-[(4-methoxyphenyl) methyl]- (;E?’\
R

azetidine-1-sulfonamide




Sol R NNNS- LJ ~\ 15 O Exanple Exanple R M Z Nunber [M+H|
O(i) N-[2-[[(2-Fluorophenyl)nethyl]thio]-6-nethoxy 505
rim di n%&‘ilé‘k N-[ (4- met hoxyphenyl) neth | azetidine-|-sul fonam de
WO 2006/ 0 GB2005/ 003257 - 184 141(1) PCT/GB2005/003257
(4- Met hoxyphenyl ) et hyl ] - N-[ 6- net hoxy-2- 488
yridin-3-yl)methylJthio]pyrimdin- 4-yl]- (
I di ne-l-sul fonamde N 142(1)

S e e O e
[ oxyphen ne OX}

hi azol - 4-yl &S’P:ilg Fﬁileﬂiyﬂ]iﬂ?’r‘i’ éV’l’lmil“{? ﬁ]t azeli
(i) M[Z-[[Ma@fﬁmhﬁmahmﬁehyutm o] - b et by 3
pyrim dijn-4-y1] {N-[ (4-met hoxy phenyl ) met hyl ] -aze{i di ne-1|-sul f onam de

p

; -

(4- Met hoxyphenyl ) met hyl ] - N-[ 6- net hol(‘%/ - | 488
1

t

Rz — el

[
(
e
[
(p
(
4

265

NC \ 145(T [ 2 Méthb nyT - 4
t hi o] - 6nle 1t4r%g?<ypyf| #ﬁzé%\!ﬁé}ﬁ@ i He&? %x R @(}( 88
t el
i di n- 4-

pheny!’) niet hyl ] - ai[épxr@mw&yi)n@enﬁlén%lmmdg-ey Exanpl
N-[ 6- Metihoxy- 2- | [ { Zuadedrtdibhhdpeophenyl ) met hyl ] t hi o]

etidi ne-|l -

yl | az

143(D) | N-[(4-Methoxyphenyl)methyI}-N-[6-ethoxy-2- 494
[[(thiazol-4-yl)methyl]thio]pyrimidin-4-y1]- E {
/

azetidine-1-sulfonamide

144G | N-[2-[[(4-Cyanophenylymethyl}ithio]-6-methoxy 512
pyrimidin-4-yl]-N-[{4-methoxy- /@/}(
phenylmethyl]-azetidine-1-sulfonamide NC

145() | N-[2-([(4-Methanesulfonylphenylymethyl]- 565
thio]-6-methoxypyrimidin-4-yl] N-[(4-methoxy ‘ m
phenyDmethylj-azetidine-1-sulfonamide ~ S

F/AN
8)
Example 146
N-[G-Methoxy-z-[[(2,3,4-!1‘iﬂuorophenyl)methyl]ﬂﬁo]pyrimidin—ci-yl]azeﬁdine-l-
sulfonamide
~
0]
BN
N F
05 ° |
S. ~ F
- “)\Sﬁ
] H
3 F

The title corpound was prepared from 4-Chloro-6-methoxy-2-[[(2,3,4-
triffuorophenylymethyl]thiolpyrimidine (the subtitle product of step i) (7.2g) by the



sulfonamde O tNl O~;SFHS5F The title conpound was prepared
from 4-Chl oro- 6- rrethoxy 2-[[(2, 3, 4-

trifluorop (g % IIthlo]pyrlmdlne(the subtitle product of ste
iii) (7.29) g“ 2006/ 024823 PCT/ GB2005/ 003257 -1§%T’&P6‘E9EJHQ§F¥
outlined in Exanple 1 step iv). The crude material was purified by
recrystallisation fromisohexane/Et OAC to give the product as a
yellow solid. Yield: 5 1g. Ms: APC % 421 [M+H 1H NVR S ( DMSO)
S 2.13 (quintet, 2H), 3.88 (a, 3H), 3 (t, 4H), 4.46 (s, 2H), 6.15

(s, 5 lljjocedursduitinefl idBxbiipletsiop ivy . Thd crudé pderalivad phirifiell bykdcristallishbhn
The internedi ates for this conpound were prepared as follows: 1)

2-[[ (2, 3, FomisghegglefHRas o ﬁﬁ’ﬁﬂﬁﬂrj’@ﬁéﬂ WistiheYiglds Sd8ol 10 The
subtitle gaRYPE ed from 2-thiopyrimdine-4,6-diol (80.0Qy)
and (2,3, 4- trlfgﬁ)ﬁggﬁenjﬁ}l met hyl brom de (125g) by the procedure
out | ined iHNMRNHIEMSO3DEH3i(Guinteli28N B.881GRH), 3.00 MR, 3.46INEE), 613G,

51,36 o )Wg 7%%[1( %@?’i}fjﬂ'?ﬁﬁgﬁéﬂh@;ﬁ‘d@h ({n bi éﬂ)yri r1n'5d: In)e The

subtitle corrpound was prepared fromthe subtitle product of step i)

(150g) by e ced re outlineg in Exanple 1 step ii). The crude
mat eri al mfﬁH%F’ 1Pt€§i Qg hif ForappUD I“@Fﬁfreﬁﬁ?do?ﬁ?wsaphy on silica gel

usi ng Et QAc/i sohexane (3 7) as eluent to give the product as a white
solid. Yield: 70 20 "H NWR S (CDCI3) 4.37 (a, 211), 6.91 (m 1H),
7.06 (s, DR[CA.SErifiworonkenyhmethylithio]pyrimidine-4,6-diol

4- Chl orpg- Iﬁ%fj]]ﬁ] ﬁﬂJbﬁﬁiﬁh v 1t i i ne
The subt i '? %@%gﬁéyo ﬁ%ﬁp;ée gﬂ;eg?jo rom t'he s% ??Idégl(?%g%]%aé?bgt ep
ii) (25. Ogjﬂupwpﬁlma’l)nmmémmée Gaﬁg)b?@uepmcﬁumxpit@cﬁu Exapplb)l.steifh)e
crude mat ll(fllwggs purified by recrystallisation 25 fromisohexane
to give t & prodtct as white crystals. Yield: 16.4qg.

'H NMR: § (DMSO) 4.41 (s, 2H), 5.22 (bs, 1H), 7.30 (m, 1H), 7.49 (m, 15D).

15 ii) 4,6-Dichloro-2-[[(2,3,4-trifluorophenyl)methyl]thio]pyrimidine
The subtitle compound was prepared from the subtitle product of step i) (150g) by the
procedure outlined in Bxample 1 step ii). The crude material was purified by flash column
chromatography on silica gel using BtOAc/isohexane (3:7) as eluent to give the product as a
white solid. Yield: 70g.

20 H NMR: § (CDCL) 4.37 (s, ZH), 6.91 (m, 1H), 7.06 (s, 1H), 7.26 (m, 1H).

iii) 4-Chlore-6-methoxy-2-[[(2,3,4-trifluorophenyl)methyl]thio]pyrimidine

The subtitle compound was prepared from the subtitle product of step ii) (25.0g) by the

procedure outlined in Example 35 step i). The crude material was purified by recrystallisation
25 from isohexane to give the product as white crystals, Yield: 16.4g.

MS: APCI (4ve) 321/323 [M-+H]

Example 147
N*-2{2-[(2,3-Difluorobenzyl)thio]-6-methoxypyrimidin-4-yl}-N-methyl-N-(1-
30 wmethylpiperidin-4-yl)sulfamide



M5: APCI (+ve) 321/323 [M+tH Exanpl e 147

N -2{2-[(2,3-Di fluorobenzyl)thio]-6-methoxypyrimdin-4-yl}-Nnmethyl-N
-(1- 30 ne iLperjdin-4-yl)sul fam de WO 2006/ 024823

PCT/ @2005%%@%’@2@“1%- ONpOI ~-NF NS N1F I HKXSBHYPE e
conpound was prepared from :

N- et hyl - N- ( 1- net hyl pi peridi n-4-yl)sul fam de (the product of step i)
(0.26g) and 4-chloro-2-[[(2, 3-difluoro Egnyl ) met hyl ]t hi 0] - 6-

met hoxypyri m di ne (the product of Exarfg ¥ 35, step i) (0.259)
according to the procedure 5 outlined in_Exanple 1, step iv). The
crude material was purified by colum romat ogr aphy using Et OAc /
MOH (9:1 to 8.5:1.5 as eluent. Yield:)0.17g Ms: APCl (+ve) 474

[ MPFH 1H NVR S (DMSO 1IN50 “jbdg 2 B (m 2H),F2.02 (t, 2H),
2.20 (s, 311), 2.67 (s, 31, |2. 8400 111), 3.82 (s,

%o 2H), 3.63 (
3H), 4.44 (s, 2H), 5.90 (SY"11 "R I(I , g, 1H), 10
7.41 (t, 1H). The internedi ate|for H hi s conpodund N qr epar ed as
follows: i) N Methyl-N-(1-nmethyl piperidin-4-yl)sk i

ari de 15 A
sol ution of 1-nethyl-4-(nethyl am no)piperidine (2.67F) and sul fam de

(4.09) in L ) /t 1l 1.8hy. :
reaction %ﬂ?ﬁ%%&e iigs %ggggﬁ?&? %\gélglgf \% n Ig{/gé%%%%%gnéﬁggﬂspgﬁggéme
pressur e productiofstep 8i(A36g)dind dedhlozor2i [(21tadiBuorofiiveyigetbplithiod 6t ut i on was
extracted_w.th Et.OAc which sh Lth a volune of
oht ur at e find b Briia o BRAGH: 15, 8ta") (el B Boprapedare
u nflfar r edfm!daﬁqun@lscmple 1t, stepivy e Thdr@rubervhietihloras Ipﬁﬂﬂﬂi( by aﬂul_ll.’;iﬁ cﬁ'oﬁlaio(@gaphy
yel l ow solid._Yje C 1H - 6 3 80 (m 4H), 2.04 (dt,
2H), 2. 27“%%%5%3’%@&63%& Bsﬂg@ aﬁ%‘%%?%‘?l%’zq{@'{g 3.74 (quintet, IM
4. 44 (bs, MEHAPCECRREHUEL IMBH]

'H NMR: § (DMSO) 1.50 (bd, 2H), 1.66 (m, 25, 2.02 (t, 2E), 2.20 (s, 3E), 2.67 (s, 3H), 2.84

(bd, 25D, 3.63 (m, 1H), 3.82 (s, 3H), 4.4 (s, 2H), 5.90 (s, 1H), 7.14 (q, 15), 7.33 (g, 1H),

10 7.41 (t, 1H).

The intermediate for this compound was prepared as follows:

i) N-Methyl-N-(1-methylpiperidin-4-y)sulfamide

15 A solution of 1-methyl-4-(methylamino)piperidine (2.6g) and suifamide (4.0g) in 1,4-dioxane
(30ml) was heated at 110°C for 18h. The reaction mixture was cooled, the solvent evaporated
under reduced pressure and the residue dissolved in water. The aqueous solution was

extracted with BtOAc which was washed with a small volume of saturated aqueous brine,

dried (MgSO4) and the solvent evaporated under reduced pressure to give the subtitle product
20 as a pale yellow solid. Yield : 1.5g

'H NMR: 8 (CDCls) 1.80 (m, 4H), 2.04 (dt, 251), 2.27‘ (s, 3H), 2.79 (s, 3H), 2.91 (bd, 2H),

3.74 (quintet, 1H), 4.44 (bs, 2H).

Example 148

25 N-{2-[(2,3-Diflnorobenzyl)thiol-6-methoxypyrimidin-4-yl}-4-morpholin-4-ylpiperidine-
1-sulfonamide



25

N-{2-[ (2, 3-Difiuorobenzyl)tbio]-6-nmethoxypyrimdin-4-yl}-4-norpholiin
-4-yl pi peridine- 1-sul fonam de WO 2006/ 024823 PCT/ GB2005 87
O 0~~0 1 %?O%Waf\é F HJ Sodiumtriacetoxyborohydri d%éfg%%@gﬁosﬁé
added to a solution of N{2-[(2, 3-

di f 1 uorobenzyl )t hi o] - 6- met hoxypyri m di n-4-yl } - 4- oxopi peri dine-|-sulfo
nam de (the product 5 of step ill) (Q4249g), norpholine (0.2n) and
2M agqueous acetic acid (0.5nL) in DCM (12nmL). The m xture was stirred
at roomtenperature for 18h then 2M aqueors sodi um hydroxide (I Or)
added to the residue. The m xture was shakKen vi gorously then
acidified to pH 8 with 2M aqueous_hydrag ric aci ¢ and extracted
with ethyl acetate. The conbined Qar,éan c extracts re washed with
sat urat ed aqueous sodi um chl ot Ful f at e,
filtered and evaporated. The ueﬁ/a uri Bi ed | umm

chromat ography on silic 2 3.7 to 1:0 m xt ethyl acetate
and i so-hexane as el uerfa,t\ en precipitated slowy from nethanol,
filtered and washed wi O fdrther nmethanol to afford the title
compound as a pale yellow solid. Yield: 53ng Ms: APCI (+ve) 516
[I\/HrH+] 15 1H NVR. 5 (300 MHz, DMSO 1.26 - 1.41 (m 21-1), 1.76 -

.83 (m g&'&m%&%toﬁ%bor&%ﬁhd a)é%)vvagacfd@dédﬁsdﬂtibhyofaﬁ@ﬁgﬁ% 2H), 3.52
(s,

- 3.58 41 , 4. 49 11
(s, 1H), ( mdnﬂmqmbenzybt@q]rﬁ mmyxmrrgt{dm-# sd}r‘t(qaﬁ)plgmdm iré )%meaw%wt

for thi I
1,4-D oia- - zagg)l%l)%? gi@ecaﬁg) u@hg’%@ &gacg%c %ftldi((?nsmlf')mDCM
1, 4- di oxac1gmdy STephixtyred wad ﬂmedrabm(ogl teperairiet fou | Shethem2M aguasg podivm

b o B0 SFRE e e 54 ik Bl NG PRI

Yi el d: 3.4l 8 with 2M aqueons hydrochloric acid and extracted with ethyl acetate. The combined

organic extracts were washed with saturated aqueous sodium chloride, dried with sodium

10 sulfate, filtered and evaporated, The resitiue was purified by column chromatography on silica
using a 3:7 to 1:0 mixture of ethyl acetate and iso-hexane as eluent then precipitated slowly
from methano], filtered and washed with further methanol to afford the title compound as a
pale yellow solid. Yield: 53mg
MS: APCI(+ve) 516 [M+H']

15 H NMR: § (300 MHz, DMSO) 1.26 - 1.41 (m, 2H), 1.76 - 1.83 (m, 2H), 2.28 (t, 1H), 2.41 -
2.44 (m, 4H), 2.83 (t, 2H), 3.52 - 3.58 (m, 4H), 3.68 (d, 2H), 3.88 (s, 3H), 4.49 (s, 2H), 6.07 |
(s, 1H), 7.14 - 7.21 (m, 1H), 7.31 - 7.47 (m, 2H).

The intermediates for this compound were prepared as follows:

20
i) 1,4-Dioxa-8-azaspiro[4.5]decane-§-sulfonamide
A solution of 1,4-dioxa-8-aza-spiro[4.5]decane (2 mL) and sulfamide (1.65g) in 1,4-dioxane
(28mlL) was heated at reflux for 48h, then the volatiles were evaporated to afford the title
compound as a pale yellow solid. Yield: 3.4g

25 H NMR: § (300 MHz, DMSO) 1.71 (dd, 411), 3.08 (dd, 4H), 3.91 (s, 4H), 6.77 (s, 2H).



25 1H NV\R 5 (300 MHz, DVMsO 1.71 (dd, 4H), 3.08 (dd, 4H), 3.91 (s,
411), 6.77 (s, 2H). WO 2006/ 024823 PCT/ GB2005/ 003257 -188 i)
N-{2-[(2,3-Difl uorobenzyl ) t bi o] - 6- met hoxypyri m di n- 4- yI}’ 4- di oxa- 8-
azaspi r o[ 4 V6] #86/93482538_ sl f onani de A mixture of CicB20081305257
1, 4- di oxa- 8-azaspi ro[ 4. 5] decane- 8-sul fonam de (the product of step

i ), (0.29g), tris(dibenzylideneacet one) di pal  adium (0) (61m),

2-di cycl ohexyl phosphi no-2", 4", 6" -tri g opropyl -1, 1" -bi phenyl
(XPHOS) (32 ng), cesium car bonat e (0. 3%? and 4-chloro-2-[[(2, 3-

di f | uor oplieNy(2)[@3-Mifldarbbeizybthiel-Grnefloxy pyminiidie-4¢ i hé,dpdioxhs8+ of
exanple 35 ste n.anhydrous di oxane (8nlL) was heated at
reflux in ?W&J%‘ggzgﬁg@ﬂa OW open vessel with cooling for
15mi n. SaAlmﬁﬁﬁdoﬂnmm Wo%ﬁ]ﬂbéa&é—ﬁd&lf&@@@(dﬁbraﬁcbt bheep i), (0.29g),

ot 1 act & EIPEEHERE B P r Lt T oS LU ERF O o i o

wi th sogli wapﬁay 1fm "Ehij Rﬁdnkrl @mlbsyr(dz mgm@mmdrbonia@ 3@ bﬂm-‘-c]d!@ﬁ) 2-[1(2,3-
purified by colum_c ronatograp y on siljca using

m xt ure ofiflugtophenyREsthyil Ehiglfrmo o RS AHng &l praavRt of 6’13@41%35 ﬁ%? i,0.20g)

[Sll\J/I?-H-l-i le ﬁloa:ﬁplﬁ&l‘ﬂgs @Sxdhe YGhLPWad R0 atedhfin a RickdBavlBi 1RPE] éUbW)opélgg

N-{ 2- [(2 @s&lmmmommuym Sptugtateagnenyy pyariondugi ¢hlaridg| wasaddedopmd e i d
i ne-| -

N2 (o B b exracesd it ot sooate The combined orgspie xcagts erg washed,
azaspi o[ Mtﬁ]saiexamdaqué})us sbdiom @hiodde, (Griad with goidicm soffats, tfdipradi apd @@ap@ﬁiyf)d
was heate OC|na ture of .2M aqu S dro ori

Sy b fimsgas v nititin b oGt cr AR o <03a YEE RT1M006 25 ABhte ot
room t enpehftadetetang frocickatiead elehito@ifithe abEl@éBuponi® ad Ayslow foam. Yield:
separated_and the organic material washed with saturated aqueous
sodi um bi Q‘gﬂmnate wat er, saturat ed aqueous sodium chloride, dried
Wi th sodi gy apchi@ie) 4dol ﬁ{-@d and evaporated to afford the subtitle

conmpound as a yel l'ow oi | ield: 0.83g 25 MS: APCI (+ve) 445 [ MrH+]
Exanpl 85149 N-{2-[ (2, 3- DMuor obenzyl )t bi 0] - 6- net hoxypyi

b midin-4- % b 4548 3008 Ve RIS b methoxypyrimidin-4-yl}-4-oxopiperidine-1-

sulfonamide

N-{2-[(2,3-Difluorobenzyl)thio]-6-methoxypyrimidin-4-yl}-1,4-dioxa-8-azaspiro[4.5]decane- A
8-sulfopamide (the product of step ii) (0.85g) was heated to 50°C in a mixture of 2M aqueous

20 hydrochloric acid (17mi) and THF (17mL). After 24h, the reaction was allowed to cool to
room temperature then diluted with ethyl acetate, the layers separated and the organic material
washed with saturated aqueous sodium bicarbonate, water, saturated aqueous sodium
chloride, dried with sodium sulfate, filtered and evaporated to afford the subtitle compound as
a yellow oil. Yield: 0.83¢g

25 MS: APCI(+ve) 445 [M+H']

Example 14

N-{2-[(2,3-Diftuorobenzyl)thic]-6-methoxypyrimidin-4-yl}-4-(4-methylpiperazin-1-
yDpiperidine-1-sulfonamide



yl) pi peri di ne- 1- sul f onam de WD 2006/ 024823 PCT/ GB2005/ 003257 -189 O
00 NNNN-~"SF HAsolution of 1-nethyl-piperazine (0. 13nL) in
DCM (2nl) ed to a solution of acetic acid (0.03nL), and
N-{2-](2, 3\-6%??‘1%%@44 enzyl ) thi o] - 6- net hoxypyri m di n- 4-yl }19@932005/003257
oxopi peri di ne- 1-sul fonam de (the product of exanple 148, step iii)
(0.1Qg) in DCM (2nmL). 5 The solution was stirred at roomtenperature
for I'h then sodiumtriacet oxyborohydri_gg _(0.24g) was added in
portions. The m xture was stirred at r ?nterrperature overni ght then
t he DCM was evaporated and 3M aqueous sodi yprhydroxi de (6nlL) added to
the residue. The m xture was shaken vigorgusly then acidified to pH
8 with 2M aqueous hydrochloric acid and racted with ethyl

acetate. The conbi ned organic extréﬁ%@ re shed wifth water, 10
sat ur at ed aqueous sodi um chl ori lLe i soel um-sul SRt e,
filtered and evaporated. The fesilNue %/as Muri B ed

HPLC (gradient 25 - 95% topitride in 0.1% aqueo
acetate) to afford the tfitl & conmpound as a white powder. Yield: 22ng
MS: APCl (+ve) 529 [ MFH . N.IH/NVR 3 (300 MHz, DVMSO) 1.26 - 1.42 (m
2H), 1.75 - 1.78 (m 2{1),, 2.25 - 2.77 (m 15 11H), 2.27 (s, 311),
3.63 . (d, : L R 2M oG =7 .
(m ity SyShyodobficiyl Bikayibe161380) RPUTAD 1 20 o fobupp bt achi
N-{ 2- [ ( 2, &G0y cipd Az {3~ B diflugobemeyikiph ¢ rethakiypyrimidin-4-41h¢-dr oxypi p

eridine- 15, pibefitinb INAFoAftnies Nnb proBud Meeli®: fas, Hep i) (0.109) m DCM @mL).

5 The solution was stirred at room temperature for 1h then sodium triacetoxyborohydride

ever se phase
DNi UM

(0.24g) was added in portions. The mixture was stirred at room temperature overnight then
the DCM was evaporated and 3M aqueous sodium hydroxide (6mL) added to the residue. The
mixture was shaken vigorously then acidified to pH 8 with 2M aqueous hydrochloric acid and
extracted with ethy! acetate. The combined organic extracts were washed with water,

10 saturated aqueous sodium, chloride, dried with sodiumn sulfate, filtered and evaporated. The
residue was purified by reverse phase HPLC (gradient 25 - 95% acetonitrile in 0.1% aqueous
ammonjum acetate) to afford the title compound as a white powder. Yield: 22mg
MS: APCI(+ve) 529 [M+H']

i NMR: § (300 MHz, DMSO) 1.26 - 1.42 (m, 2H), 1.75 - 1.78 (m, 2H), 2.25 - 2.77 (m,

15 11H),2.27 (s, 3H), 3.63 (d, 2H), 3.84 (s, 3H), 4.46 (5, 2H), 6.01 (s, 1H), 7.13 - 7.20 (m, 1H),

7.31 - 7.40 (m, 1H), 7.43 - 7.48 (m, 1H).

Example 150

N-{2-[(2,3-Difluorobenzyl)thiol-6-methoxypyrimidin-4-yl}-4-hydroxypiperidine-1-
20 sulfonamide

O\\/

O/
0 f N F
i
/O/S\N N')\S/\©,F
H
HO



HO WO 2006/ 024823 PCT/ GB2005/ 003257 -190 Fromthe crude materi al
obtained after work up to prepare N-{2-[(2, 3- difluorobehzyl)thi 0] - 6-
met hoxypyr i d| n 4 I} 4- nor phol i n-4-yl pi peridine-1-sul fonam d

(Exampl e 1 ond product was al so isol ated. Thi gcyggzqﬂﬁ(pqsgpé(r
purified by rever se phase HPLC (gradient 25 - 95% acetonitrile in

0. 1% aqueous anmoni um acetate) to afford the title conpound as a
white 5 powder. Yield: 33ng Ms: APCI(ﬁ@_) 447 [ M+11+] 1H NMR & (300
Mz, DMSO 1.33 - 1.44 (m 211), 1.70 -"1.76 (m 2H), 3.00 - 3.08

(i n, 211) FronBthg trudg napgerial obhtaipdd dfier Sro87up to:i)rﬁme(hh{%[@ﬁ difRoBeifay])thio]-6-

I WO TEOR ) S ST N (e

4 Azet i di ﬁoﬂu@tlwabla.’{sa1e{o¢a2e£gﬂisfv&auﬁﬂﬂi&ﬁpﬂ;ﬁe)imlpira]ersﬁ-phﬁeﬂﬂ?mwﬂdﬁrd 0f1- 4-
i peridjne-1- e SINF

KoLt B neSh G emirts LT PisSenss pmonismAgratey satiosd the gk coFpalgies @ white

acid (050 R Bsxh

[(2,3-dif uorobenzy | 0] - 6-met hoxypyrim din-4-yl}-4-oxopi peridi ne-|
- sul f onantMde d%"][m&f exanpl e 148, step iii) (0.10g) in DCM

(4mL). They mt&lts @nom HNgoeant 1a@amﬁ)ea:fﬁsr @wm 319y, 3'0'@ %ft%ftm, 26D,

sodi um tri acet oxybor ohydride (0.24g) was added portion

m xture waél sﬁ#Br(@dZH), 3r560rﬁ| ﬁﬁmpé}&tlﬁﬁb(ssoﬁﬁr ﬁ#@)fﬁ, 2thf75im4 H@ué@&ﬁs, 1H),
sodi um hy. X 6 t The m xture was
shaken wgggozgﬂ&t@ aci ?d%e@dbﬁ%f ﬁelg'?égsmgh 2M aqueous

hydr octidoric acid and extracted wth ethyl acetate. The conbi ned
organic extra were concentrated then nmethanol (InL) was added and
t he resul ension filtered. The solid was washed with water,

met hanol - and . f4:.-yER GRS bt by iifor b hb oS RNt 251 Biperidine-1-

sulfonamide
11 R t ,
)‘s’i F
C/N

15 Azetidine hydrochloride (0.11g) was added to a solution of acetic acid (0.025mL) and N-{2-
[(2,3-diflnorobenzyl)thio]-6-methoxypyrimidin-4-y1}-4-oxopiperidine-1-sulfonamide (the
product of example 148, step iii) (0.10g) in DCM (dnlL). The solution was stirred at room
temperature for 1h then sodium triacetoxyborohydride (0.24g) was added in portions. The
mixture was stirred at room temperature overnight then 3M aqueous sodium hydroxide (6mL)

20 added to the residue. The mixture was shaken vigorously then acidified to pH 8 with 2M
aqueous hydrochloric acid and extracted with ethyl acetate, The combined organic extracts
were concentrated then methanol (1mL) was added aud the resulting suspension filtered. The
solid was washed with water, methanol and ethyl acetate to afford the title compound as a
white powder. Yield: 47mg -

25 MS: APCI(+ve) 486 [M+H"]



white powder. Yield: 47rrg 25 Ms: APCI (+ve) 486 [ MtH+] WO 2006/ 024823
PCT/ GB2005/ 003257 -191 "HNWR S (300 MHz, DVMsO 1.15 - 1 26 (m
211), 1.69 - g 2.01- 2.09 (m 2H) 2.47 - g"& I—Q
3.83 (s, 3%02036’%‘ 2H) 5.96 (s, 111), 7.13 - 7.20 FﬁT’GE" /03257
7.30 - 7.39 (m 111) 7.43 - 7.48 (m 1H). 5 Exanple 152

N-{2-[(2,3-D fluorobenzyl)tbio]-6-nmethoxypyrimdin-4-yl}-4-(ethylamn
o) pi peridine-1- sulfonamde Ol~~ F NSH HEthylamne (0.56mnm
of 2M solution in methanol) was added f0 a solution of acetic acid 10
(0. 025nL) "EANMR: & (300 MHz, DMSO) 1.15 - 1.26 (m, 2H), 1.69 - 1.78 (m, 2H), 2.01 - 2.09 (m, 2H),

ne. 1 suffonamian Pihe s Gttt 447 (R B Al LI A g B AR TN

DCM (4mL) (m,TH), 368 u748tmyeE). stirred at roomtenperature for 1h then
sodi um tri acet oxyborohydride (0.24g) was added in portions. The

m xture was stirred at roomtenperature overni ght then 3M aqueous
sodi um shpgimsleds2(6nL) added to the residue. The m xture was shaken
vigorously then acidified to 15 pH 8 with 2M aqueous hydrochloric
aci d and AXqRrez;3-Diflwéroberiyl)tiop6-aictlicxypyriidio-ayI padethglagdns)pipRidiRct-S
wer e concSﬁ#0 then met hanol (1nlL) was added and the resulting
suspensi on ered The solid was washed with water, nethanol and
ethyl acetate to afford the title conpoupd as a very pale yell ow
powder. Yield: 52ng Ms: APCl (+ve) 474 [Mtrl 20 "H NVR S (300 MHz,
DMBO 1.17 (t, 3H), 1.41 - 1.52 (1y ¥R6 - 2.0 (m 21-1), 2.57

- 2.61 (m 2H), 2.94 (g, 211), 3.08&% 3|08/m 1H), (d, 211),
3.74 (s, 3H), 4.40 (s, 21-1),8 8N T g7, (m 111),
7.28 - 7.36 (m 111), 7.44 - [7.49 (mH111). Exanpl
PN
H

Bthylamine (0.56mL of 2M solution in methanol) was added to a solution of acetic acid

10 (0.025mL) and N-{2-[(2,3-difluorobenzylthio]-6-methoxypyrimidin-4-yl}-4-oxopiperidine-
1-sulfonamide (the product of example 148, step iif) (0.10g) in DCM (4mlL). The solution was
stirred at room temperature for 1h then sodium triacetoxyborohydride (0.24g) was added in
portions. The mixture was stirred at room temperature overnight then 3M aqueous sodium
hydroxide (6mL) added to the residue. The mixture was shaken vigorously then acidified to

15 pH 8 with 2M aqueous hydrochloric acid and extracted with ethyl acetate. The combined
organic extracts were concentrated then methanol (1mL) was added and the resulting
suspepsion filtered. The solid was washed with water, methanol and ethyl acetate to afford the
title compound as a very pale yellow i)owder. Yield: 52mg |
MS: APCI(+ve) 474 [M+H™]

20 H NMR: § (300 MHz, DMSO) 1.17 (&, 3H), 1.41 - 1.52 (m, 2H), 1.96 - 2.01 (m, 2H), 2.57 -
2.61 (m, 2H), 2.94 (g, 2E), 3.00 - 3.08 (m, 1H), 3.55 (d, 2H), 3.74 (s, 3H), 4.40 (s, 2H), 5.84
(s, 1H), 7.11 - 7.18 (m, 1H), 7.28 - 7.36 (m, 1H), 7.44 - 7.49 (m, 1H). |

Example 153

25 4-(Cyclopropylamino)-N-{2-[(2,3-difluorebhenzyl) thio]-6-methoxypyrimidin-4-
yl}piperidine-1-sulfonamide



25 4- (Cycl opropyl am no)-N-{2-[ (2, 3-di fl uorobenzyl )t hi o] - 6- net hoxypyri
ni di n-4- vyl }pi peridine-1-sul fonam de WD 2006/ 024823 PCT/ GB2005/ 003257
-192 0 | F H A solution of cyclopropyl am ne . i
DCM (2 nl) vﬁ%gﬁg@%g@ to a solution of acetic acid (O. 05@%§%3£)’
N-{2-[(2, 3-di fl uorobenzyl)thio]-6-nmethoxypyrimdm4-yl}-4-

oxopi peri di ne- 1-sul fonam de (the product of exanple 148, step iii)
(0.10g) in DCM (2m.). 5 The sol ution go.Stirred at roomtenperature
for I h then sodiumtriacetoxyborohydride (0.24g) was added in

portions. The m xture was stirred at roonntenperature overni ght then
3M aqueous sodi um hydroxi de (6mnL) added t® the residue. The m xture

was shaken vigorously then acidifie N8 wth ZFM aqueous
hydrochloric acid and extracted w \h et yl cet ate.| The conbi ned
8 &% s sodium 10

organi c extracts were washed
chloride, dried with sgtNum splfafe, ﬁ”t red and prat ed. The
crude material was puri verse phase HPL gFadi ent 25 - 95%

acetonitrile in 0.1% aqueo anmoni um acetate) to afford the title
compound as a white powder. Yield: 21ng MS: APCl (+ve) 486 [ MW 'H
NVR. 6 ( SQQoM:ian oDyBOprofyldidine (008IL) [ DCMHD) mLPwDadded t(ﬂzﬂscﬂtitfb;n 02 kbetic

1.53 - 1.92 (in 2.40 2.48 3H)
3.21 (d %‘} @5&@ ‘”Vl %ﬂ)bgzﬁ’fi 1‘(‘5’”’*5% 0}- é%{?‘ oxgpyTimifin-4-g ”7‘? 6 84
(m 1H, éx endﬁeﬁ'a’su(tfoﬂamﬂdb&the productof gxaha)le( 143, stdfritii) (f1agzh ©CAS B ml),
el R R
perazin

a sol utio Sadey ]lia]omo he meture was stirred at room tem)?erature ove: émght then

4- ({{2-]( 3 d| Iuoro 6- (3- hydr oxypr opoxy) pyri m
3M aqueous sodium hydromde (GmL) added to the residue. The mixture was shaken

vigorously then acidified to pH 8 with 2M aqueous hydrochloric acid and extracted with ethyl
acetate, The combined organic extracts were washed with water, saturated aqueous sodinm
10 chloride, dried with sodium sulfate, filtered and evaporated. The crude material was purified
by reverse phase HPLC (gradient 25 - 95% acetonitrile in 0.1% aqueous ammonium acetate)
to afford the title compound as a white powder. Yield: 21mg
MS: APCI(+ve) 486 [M+H'] .
H NMR: § (300 MHz, DMSO) -0.02 - 0.17 (mn, 4F), 0.90 - 1.04 (m, 2H), 1.53 - 1.58 (m, 2H),
15 1.85-1.92 (m, 18, 2.40 -~ 2.48 (m, 3H), 3.21 (d, 2H), 3.48 (5, 3H), 4.10 (s, 2ZH), 5.63 (5, 1H),
6.77 - 6.84 (m, 1H), 6.95 - 7.03 (m, 1H), 7.07 - 7.12 (m, 1H).

Example 154
N-[2-[(2,3-Difluorobenzyl)thio]-6-(3-hydroxypropoxy)pyrimidin-4-yl]piperazine-1-

20 sulfonamide
Jf(i A
HN\) H

To a solution of ters-butyl 4-({[2-[(2,3-difluorobenzyl)thio]-6-(3-hydroxypropoxy)pyrimidin-
4-yl]amino }sulfonyl)piperazine-1-carboxylate (the product from step ii), 0.83g) in DCM



4-yl]am no) sul fonyl) pi perazi ne-I|-carboxylate (the product fromstep
ii), 0.83g) in DCM WD 2006/ 024823 PCT/ GB2005/ 003257 -193 (591) was
added TPA &mel[? slowy. The reaction was then stirred at roo

t enper at ur YOPHEZ The reaction was reduced in vacuo gﬁycpﬁtg»smoszs’!
residue purified by prep HPLC to give the title conpound as a white
solid.Yield 160ng Ms: APCI (+ve) 476 [MtH+] 5 rH NVMR (DMSO) S 2.52
(g, 211), 3.19 (t, 4H), 3.44 (t, 4H :i 2(t 2H), 4.38 (t, 211),
4.49 (s, 2H), 4.59 (s, 111), 6.07 (s . 6.99 (s, 111),
7.14-7. 24(5(1,5@ whﬁddea T¥A- (Enﬂlﬁsldmy 'Elhé)reidﬁﬁn lwlaé ﬂfeﬁm&aitaesod@rteﬁlﬂs&r&urefor
corrpound ar.ed as foII d%

3- ({6- onl 5% %ztl@ WP B%Wym B Tssifue RTST- by ByeR BRYC 80 sfyarhe -

ol To a Sﬁhé'&d ulfl as a white solid. Yield 160me.
4, 6-di chl or o- 2- 3-di fl uorobenzyl)thio] pyrimdine (the product of

exanpl e MSSAR éﬁ"?ﬂw&ﬁa propane-1, 3-diol (1. 1g) in THE (50mL)

Sttt DNV, S3 381 28, f4 Reubeaat Lommpas 9l A AEem! Reo G,
partiti on2H),desovie,c DM (<1 PaN) 9%z 114-12d 1fin) I}I)Thelmm,mv\er e

separated and 15 the aqueous | ayer was re-extracted with DCM (2 x
150m). Organics were conbined, dried (MySO4) and reduced in vacuo

to give tm@eﬁe@healh@sﬁﬁmm@wﬂp@@aavaypiebmd@dfoua(wl d 2.99 M
APCI (+ve) 347/349 [ MtH+] 1)

tert-Butyl 4-({[2-[(2, 3-difluorobenzyl)tbio]-6-(3-hydroxypropoxy)pyrim

1 (am Boe] Tl e ol A oL st

4- (am nos fgﬁ erazi necar boxyl i'¢ ester
(the pr omg@tsolim@m erdishiora-8-1(%3 é@um)obmﬂ)@l)w]pmdme (the Product of example

L A L8 50 O ot o
( 50ny), ctsireationwpdibombliowdd.td 3idy) at aowin temperaturefor 18h. Thc reactmn mixture was

hi 2- i fl -
e
heat ed 18t the@fjhdbis iafetw s r6lfeattt&] with D@M)@ x BSUoy. m@aﬁcsms edmbihdd) drled

cooling for 3h. The reaction mxture then reduced in v
the resi dd¥eSan4rdTeducaddr Hea toale (et t}e SOmpORphRs Ao il $eld 2 8¢

organi cs gy (ﬁ@g@jﬁﬂgm}i e aqueous |layer was re-extracted with
DCM (2 x 150%13 Or‘gani cs were+ﬁ1 conbi ned, dried (MgS™) and reduced

in vacua to give the subtitle compound as a yellow 30 solid.Yield
0.830 i) ters-Butyl 4-({[2-1(2,3-difluorohenzylthio]-6-(3-hydroxypropoxy)pyrimidin-4-
20 yljamino}sulfonyl)piperazine-1-carboxylate
A mixture of 4-(aminosulfonyl)-1-piperazinecarboxylic acid-1,1-dimethylethyl ester (the
product from example 15, step 1), 0.4g), tris(dibenzylidencacetone)dipalladium (0) (50 mg), 2-
dicyclohexylphosphino-2’,4’,6’-tri-isopropyl-1,1’-biphenyl (XPHOS) (50mg), cesinm
carbonate (0.43g) and 3-({6-chloro-2-[(2,3-difluorobenzyl)thio]pyrimidin-4-yl}oxy)propan-1-
25 ol (the product from step i), 0.4g) in 1,4-dioxane (40ml) was beated at reflux in a microwave
at 100°C, 300W, open vessel with cooling for 3h. The reaction mixture was then reduced in
vacuo and the residue separated between DCM (150ml) and HoO (150ml). The organics were
separated and the aquéous layer was re-extracted with DCM (2 x 150ml). Organics were
combined, dried (MgSO4) and reduced in vacuo to give the subtitle compound as a yellow
30 solid.Yield 0.83g
MS: APCI(+ve) 576 [M+H]



M5: APCI (+ve) 576 [ MrH+] WO 2006/ 024823 PCT/ GB2005/ 003257 -194-
Examul e 155

N-{2-[(2,3-Di fl uorobenzyl)tbio]-6-nmethoxypyrimdin-4-yl ¥8iperi di ne- 4-
sul fonam d&YO9&PBB SOH INS 1 F HNg A m xture of T/GB2005/003257
pi peri di ne-4-sul fonam de (0.339g),

tris(di benzylideneacetone)di palladium (0) (50 5 ng),

2-di cycl ohexyl phosphi no-2',4"' , 6" -tri-i _slgg_ropyl -1, 1" - bi phenyl (XPHOS)
(50ny), cesium carbonate (0.43g) and,

4- Chl or o- ExhinpR IF5di f | uor ophenyl ) net hyl ] t hi o] - 6- met hoxypyri m di ne

(the prod examl e Step. i 0.4Q9)..in d]iéﬁixgan. was

heated at UG DTNt ia B o themeita sy MR detpp e
cooling for 2h. The reaction m xture was.4 hen reduced in vacuo and
the residue partitioned between DCM (10fnl) and HzO (100m ). The 10

organi cs were separated and the aqueousy] ayer was re-extracted wth
DCM (2 x 100m ). Organics wer & co@bi gad,Ndried (MySHM) and reduced

in vacuo and the resulting | 08~ r 98] purkified prep HPLC to
give the title conpound as{a wjiteNol iN. Yeld

V5. APCI (+ve)
431 [ MtH+] 1H NVR (DMSOHN.1.74-1.36 (m 21-1), 0-2.10 (m 2H),

2.73-2.85 (m 21-1), 3.24-3.80 (m. 15 3H), 3.73(s, 3H), 4.40 (s,
211), 5. 7} hfrurd %ﬁ%iger?diﬁe‘h-ém%cﬁlaﬁuﬁﬁe (éB)jn%), ?ﬁsg(ﬁﬁe%zﬁﬁaeﬁéﬂcet%hﬁ)dig%hl%fng \(,@?50

(m 1H) The inter rates for this conpound was” prepared a
20 i) Bénmg).L-diayaletesylphespiinp 3 456'Hdi-isepropyddiIbdipheatl €XPHOR) C¥Img)i agpium

of 0.88 N Q’ﬁﬂ I [ i i dina-
car boxyl alf;%bél%g‘{?o)attﬁg??%dgg"r eae. F%giééat'?lpﬁée;@iﬂ%g ?ﬁ%{q?@%ﬂ%%ﬁ I Eg’%’ action
was then ék¢padiadron examp3d (&}, I04ph in diCkge2tml) wes keateicn vefluadn a
dried (MgSO4) and r I.,h vacuo to.give the, . suybtitle caonpound as
i ear  oeTowith 1 19055 300 opeitiel BiiEkopias forgn: Resorcn SR was
1. 97- 2. 03rdifbeddflvacid Bd i 8dddd PartRidhed Bot@derD ORI (100m1) kil B8 (Q00nd). 12e
(m 2H), 5.07 (s, 2H), 6.77 (s, 2H), 7.28-7.40 (m_ 5H WD 2006/ 024823
PCT/ GB2009vzanigpwere separated and the aqueous layer was re-extracted with DCM (2 x 100ml).
Organics were combined, dried (MgSQy) and reduced in vacuo and the resulting yellow
residue was purified prep HPLC to give the title compound as a white solid. Yield 13mg
MS: APCI(+ve) 431 [M+H']
'H NMR: (DMSO) § 1.74-1.86 (m, 2H), 2.00-2.10 (m, 2H), 2.73-2.85 (m, 2H), 3.24-3.60 (m,
15 3H), 3.73 (s, 3H), 4.40 (s, 2H), 5.71 (s, 1H), 7.09-7.18 (m, 1H), 7.25-7.36 (m, 1H), 7.42-7.30

(m, 1H)

The intermediates for this compound was prepared as follows:

20 i) Benzyl 4-(aminosulfonyl)piperidine-1-carboxylate
To a solution of 0.88 NH; (50ml) was added benzyl 4-(chlorosulfonyl)piperidine-1-
carboxylate (4g) and the reaction stirred for 72h at RT. The reaction was then extracted with
DCM (3x150ml). Organics were recovered, dried (MgSOy) and reduced in vacuo to give the
subtitle compound as a clear oil. Yield 3.3g

25 H NMR: (DMSO) §1.40-1.52 (m, 2H), 1.97-2.03 (, 2H), 2.81-2.92 (m, 2H), 3.01-3.09 (m,
1H), 4.07-4.12 (m, 2H), 5.07 (s, 2H), 6.77 (s, 2H), 7.28-7.40 (m, 5H)



-195- ii) Piperidine-4-sul fonam de Benzyl

4- (am nosul fonyl) pi peri di ne-1-carboxylate (the product from st ep i),
3.3g) was 39 sso ved in MOH (20nl). To this solution was

acetic aci J( #$233nd a catalytic amount of Pd/C. TthT’é;%?”P’B??zs"
m xture was subj ect ed to a pressure of 5 bar under an 5 at nosphere of
hydrogen gas for 18h at RT. The reaction was filtered through celite
and the filtrate was reduced in vacuo give the subtitle conpound
as a white solid. Yield 1.7g 1H NVMR. (DMBO) 51.46-1.57 (m 2IT),

1. 91- 1. 98iiY Piperidhder4-sulfohamide’ (m 211), 2.85-2. 93 (m 1H), 3.05-3.

10 2 71 .1 1 56
N (2m[ 5 Sewt et BnalEpmtingtigiicct-Sirbenlae hoPRItH oty Rt piep oxy)
pyri m di ndidsoryed)in Hedord (el T Whik anacﬁe]ﬂ@as a@ﬁlad é)aeu&dld {8.$m1) ¥ DedbiPhic> F

H A m xture of azetidine-|-sulfonamde_ (0

tris(di bef2gu a&ﬁ@%@bw&stmnﬁ%%weﬁﬁumyfe@%a PrEsSUFRyYE 5 bar under an

2-d I
( SOhg)ycs g&etgiléﬁé# Cm& gas4for @sgh) dt ?ﬁj ITRORGL AR ok fikterdditRHAGEY Lerit XRIIGR)

(trans) - 2filt@teckidsgeduced fx WCBO thi givebe @B@ﬂzybr)lptmnd]apy mibitie dolid. Xield 1.7g

et heat odt SOF (PN 8L ES) o BB, TOTR i trd ot o b HBcar 2 e

cool i ng fm),BM-STm(m,%nti.Bm(mm,lﬁm (wagpt hen  reduced in vacuo and
the residue partitioned between DCM (150nml) and H2O (150mL). The 20
organi cs were separated and the aqueous | ayer was re-extracted with .

DCM (215 ER8ffk 1560 gani cs were combined, dried (MgSO4) and reduced
under vacuo _an e resul ting residue purlfl ed by prep HPLC to g_lve

the titl eNc@rifoirRifluarobengsDiliok e [(rnsyRaiydraxyegclopsntyl jocy fpsyiyi

MrH  1H 84 41-1), 2.02-2.18 2 2.26
Eq,H]211) JM%S?&?@ i%fg’”ﬁ%d%l 2(5m4 18 (Zn 111), 4. 38(?15, |2-|)I—|),
4.98-5.03 (m 111), 6.34 (s, 111), 6.98- 711 (m 211), 7.17-7.24 (m
1H) WO 2006/ 024823 PCT/ GB2005/ 003257 Q

""OH

A mixture of azetidine-1-sulfonamide (0.27g), tris(dibenzylideneacetone)dipalladium (0) (50
15 mg), 2-dicyclohexylphosphino-2’,4°,6’-tri-isepropyl-1,1’-biphenyl (XPHOS) (50mg), cesum.
carbonate (0.43g) and (trans)-2-{6-chloro-2-[(2,3-diflnorobenzyl)thiolpyrimidin-4-
yl}cyclopentanol (the product from step 1}, 0.50g) in dioxane (20ml) was heated at reflux in a
microwave at 100°C, 300W, open vessel with cooling for 1h. The reaction mixture was then
reduced in vacuo and the residue partitioned between DCM (150ml) and HzO (150ml). The
20 organics were separated and the aqueous layer was re-extracted with DCM (2 x 150ml),
Organics were combined, dried MgSQ,) and reduced under vacuo and the resulting residue
purified by prep HPLC to give the title compound as a white solid. Yield 74mg
MS: APCI(+ve) 473 [M+H']
' NMR: (DMSO)3 1.61-1.84 (m, 4H), 2.02-2.18 (m, 2H), 2.26 (q, 2H), 4.01 (¢, 4H), 4.11-
25 4.18 (m, 1H), 4.38 (s, 2H), 4.98-5.03 (m, 1H), 6.34 (s, 1H), 6.98-7.11 (m, 2H), 7.17-7.24 (m,
1)



-196 The internediate for this conmpound was prepared as follows: (i)
(trans)-2-{6-Chloro-2-[(2,3-difluorobenzyl)thio]pyrimdin-4-yl}cyclop

entanol 5 on of
4, 6-di chl o-reg(-) -0?@24% / -di fl uor obenzyl )t hi o] pyrim dine (t heCWGB(%‘)OS"O032?"r

exanple 1 step ii), 2;3g) and (trans)-cycl opentane-1, 2- d| ol (1g) in
THE (50m ) was added NaH (0.30g) slowy and the reacti on was then
allowed to stir for 18h at RT. The reagb on m xture was then
partitioned between DCM (150m ) and H2 %100rﬂ). The organics were
separated and the aqueous |ayer was re-extracted with DCM (2 X
150ml) . (fpaimiameditedoriismompdyndivasgalepb@ed(avii@®dys: and reduced in vacuo
and the resulting clear oil was purified by colum cbronmat ography on

clenr cofb e GRuIeReE e aherofatolBub brsdsia dyBet gt 15
WO 20065024 &33mf6d 6@3@&@(@@32{@27 3-dﬂ'ﬁ3rob@z@¢)ﬂﬁ3]§ymﬁadﬁ@f(ﬂié'{ﬂ6ﬁu@f of exm:nple

f |
Lo oun, ol LheB -2 ighoed (rarm)-slapenigi- LA 418 THELSORD Rish fdea Nk (0.308)

C2- 6al kynyibwly aaehéteBetionSy 8 iRIARIb Fe®i &P R l18Y atRP SttelrtcBbn Rifxtdre whs Men
3 substi tuents i ndependentl selected fromfluoro, nitrile, -OR4,
Wﬁwﬁﬁm

-NR5RB, - HO4/%00m0). Boxraatics wegpsmRsRe and the

o Soar s o L 1R i OO 0 BT R SR g

sel ect éd Mp¥PH)ahdreduyeino, vamotau:@ the-r&mlting-clear oil was punﬁcd by column
chromatography on silica gel BtOAc/iso-Hexane (2:8) to give the subtitle compound as a clear
colour]ess oil. Yield 0.94g
MS: APCI(+ve) 373/375 [M+H']

15



NR5R6, - CONRGR6, - COOR7, -NR8COR9, -SR10, -SO2R10, - SO2NR5RS6,
-NR8SO2R9, Claal kyl and trifluoronethyl; X is -CH2-, a bond, oxygen,
sul phur, sul phoxi de, or sul phone; 15 R2 is C3.7carbocycl yl,
optionally substituted by 1, 2 or 3 substituents independently
selected from !luoro, -OR4, -NRSR6 - CONRGR6, - COOR7, - NRBCOR9,
- SR30, - SO2RIQ 2008@AKRSR6, - NR8SC2R9; or R2 is a 3-8 muigRznasdosei’ng
optionally containing 1, 2 or 3 atons selected fromO0, S, -NR8 20
and whereby the ring is optionally substituted by 1,2 or 3
substituents i ndepedently sel ected flrﬂ%q] Ct-3al kyl, fluoro, -OR4,
-NR5R6 - CONR5R6, - COOR7, - NRS8COR9, - , -SO2R10, - SO02NR5RS6,
- NR8S02R9; GLARMS| s phenyl or heteroaryl, each of which is optionally
substituted by 1, 2 or 3 substituents independently selected from
hal o, cyano, nitro, -OR4, -NRS5R6, -CONRSR6, -NRSBCOR9, 25 SO02NR5RG,
- NR8SO2R9, Ct4a|4<§ﬂml’a‘|*ﬂ§°ﬁqrﬂlﬂﬂﬁorret byl; or R2 is a group selected
fromC-sal kyl, C2.6al kenyl or C2.6al kynyl erein the group is
substituted by 1, 2 or 3 substituents i ndently selected from
hydr oxy, am no, Cl.6al koxy, WO 2006/ 024823 PCTI GB2005/ 003257 198-
Ctsal kyl am no, di (G sal kyl)am no, N-(C | kyl') - N- (phenyl ) am no,
N-Ct - 6al kyl car bamoyl, N, N-di (§l sahkyl noyl ,
N- (d sal kyl ) - N- ( phenyl ) car bamoytg”car heneg@ycar bonyl ,
-NRBCOR9, -SO2R1, -SM2NRSR ; a ;. R3is
trifluoronethyl or a group- NRSR6 g or R3 i s phenyl, napthyl,
nnnocycllg or bicyclic heteroaryl wher 5n a heterorlng may be
partially or fully saturated and one of‘ nore rlng carbon at ons

P

form a car bwheyéin §f saptoup sriectofifendisradaeslyh Fertyl éaﬂfét‘léla’éﬁéhyﬂk!@‘ybup

I s optional Were"ih'ﬁ:% o k%gn&xuylmbs%m@gdb? 1533 dubdtBIdhS mdbﬂ%%ﬂﬁﬁﬁﬁa&d y
sel ected from hal o, c ano, hitro, hy! he,terc%ﬁ{(o SR‘ -J\IR5R6

_CONRSR6,  fremfipero, nitrilecGRIQNR

]:soz ERSRG bm R&gssﬁm’l phchylwgn@mﬁb Wohefélin @enﬁaﬂdwem[afwirr ﬁth}W g
urther s 1T ut or ubst i tuents 1 Nn en nt. ecte

from hal 88 %‘@ﬁﬁ‘ﬁ"de'ﬁl ¥813 ’%@ﬁﬁé’* tl }yfro %&g ?—‘?“g trol 0K, -

- CON: t 18R1INRRERLDOEIY, ce@dzmm“consm ma | NRLBRUSRNR'S@RENy | or

nonocycl i c ar

1-salkyl and trifluoromethyl;

X is -CH,-, a bond, oxygen, sulphur, sulphoxide, or sulphone;
15
R? is Cascarbocyclyl, optionally substituted by 1, 2 or 3 substituents independently selected
from: {luoro, -OR*, -NR*R® -CONR’R?, -COOR’, -NR*COR’, -SR", -SO;R™®, -SO,NR'R’,
-NR!SO:R’;
or R? is a 3-8 membered ring optionally containing 1, 2 or 3 atoms selected from O, S, -NR?
20 and whereby the ring is optionally substituted by 1,2 or 3 substituents indepedently selected
from Cysalkyl, fluoro, -OR?, -NR*R® -CONR’R’, -COOR’, -NR’COR’, -SR™", -SOR™*,
-SO,NR’R®, -NR*SO:R’;
or R*is phenyl or heteroaryl, each of which is optionally substituted by 1,2 or 3 substituents
independently selected from halo, cyano, nitro, -OR%, -NR’R®, -CONRRS, -NR®COR’, -
25 SO.NRRE, -NRSO;R’, Cgalkyl and trifluoromethyl;
or R? is a group selected from Cy salkyl, Cagalkenyl or C salkynyl wherein the group is
substituted by 1, 2 or 3 substituents independently selected from hydroxy, amino, C.salkoxy,



bicyclic heteroaryl, wherein a heteroring may be partially or fully
saturated; and wherein each phenyl or heteroaryl group is optionally
substituted by 1, 2 or 3 substituents independently 15 selected from
hal o, cyano, nitro, -OR20, -NRSR6, -CONRSR6, -COR2'-COOR2, -NR8COR9,
-SR10, -SM2R10, -SO2NRSR6, -NR8SO2R9, heteroaryl, G salkyl

(optional |y fwiiddee2as2substituted by 1, 2 or 3 substi t uenteB200s/003257

| ndependently selected from hal o, cyano, nitro, -OR20, -COOR20,
-COR20 -NRt8Rt9, -CONR18R19 -NR BCOR 9, -SM2R20, -SO2NRIsR19

NR BSO2R19 20 or R3 is a group selected from C3acarbocyclyl,

Ct-sal kyl, C2sal kenyl and Cz6al kynyl ™&reby the group is optionally

Pl o, R e Ry P B Bl - 2Bl 0

alo, -OR .- - - < - | - - :

Scohesro, M%@%M%Wﬁ%@%&%ﬁ@%wc% PR RELH IO,

wherei n a hetrRcor?,rgomls -beNRIRT RS G:ROMIECONR R at ur at ed; and

wherei n eacﬁnign?,ﬂ¥$F&gylgpgg$¥%ﬁ%eor bi cyclic heteroaryl 25 group is
stituted by 1,

optionally sub or 3 substituents independentlz

sel ect ed §raR’ isahenyl, nenthyh, manpeyeks orbigRelic hetNREFGVhercmENSHging may be

- COR2' - %iaﬂWmﬂé%@one'égﬂﬁ carbo%%@ﬁ? d’ormwm%lﬁ&oup, and

Cl. 6al kyl, or trifluoronethyl; Ris, hyéro en or a grou sel ected from

O sal kyl anthesicsich PLRHOF B4 §ToyP b\ PBHqnalipybSHBHRY IO | 2 CFEEHRERRd by

1 gr 2 subshidptiRBits skiBdamcien, bg;ans,e.itfbcdgﬁdyl,fﬂeﬁmﬂsmm‘, PNFER; LCONITR®,

an 30 NR1L 3 an Are. 4ndep Y. C s0up

sel ected fri S’Eﬁ%/r"d% pﬁlg% q%’n%ﬁ t%‘%}é;?t fﬁ%ﬂgﬁabﬁ%ﬁpg{:

het er oar yb , triftivesmedtiyl ar Gebleyl Goptingpliréyrtheresulssinuted &Y 1,\2 oo B sibglithentss at ur at ed;

WD 2006/ 024 (gg)@%ﬁ - wher ef e g BURTIS 19
éﬁg@%&%ég%%o : ; Zyan :Lgr% - s -é@Oﬁ A CORPURNR'&®R

optional I'y SUBSTIT] ) Za%r substi t'uent's i ndependent I
sel ected f-CONNK o;NB [, -SORF: -SONR SR1.QR pheny Gyl or
_NR15COR16, pieyefidiRioaryl, wel bR RAfing By D phaRiy s blly sttirated; 8 wheidin Bith
together with the nitrogen atomto which hgy are batt ache‘? f arm a 4-
to 7- menbelew! enltrnL BohRt aPEEgE PR gy ﬁt’éﬁ‘i‘ SRR
cont ai ni g slefted 618 halbl@y b Oftkd) FORS BNRIR o d SORTOOORSENRIGOR wWher e
n =20, 1 or_2)s it sat o | % | L it 1 onal Iy
substi t ut ed'sé‘y' %&5 Ofgcgﬂg Sfﬁﬁgghﬂt &cﬁ%(ﬁ%?jecfﬁ gﬁ”"g&ge]ﬁec ed from
phenyl , betsabsiated by 1,2 or 3 substituents independently selected from halo, cyano, nitro, -OR™,
-COOR™, -COR®, -NR¥R", -CONR®R”, -NR"*COR”, -SO:R”, -SO.NR"*R”,
NRSO,R.
20 or R’ is a group selected from Cs.scarbocyclyl, Ci.sakyl, C2salkenyl and Caealkynyl 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"", -SOR™®, -SONR'R",
-NR®SO,R’, phenyl or monocyclic or bicyclic heteroaryl, wherein a heteroring may be
partially or fully saturated; and wherein each phenyl or monocyclic or bicyclic heteroaryl
25 group is optionally substituted by 1, 2 or 3 substituents independently selected from halo,
cyano, nitro, -OR?, -NRR?, -CONR’R’, -COR™-COOR’, -NR’COR’, -SR'", -SO,R",
-SOzNRSRG, -NR!SO,R’, Crealkyl, or triflucromethyl;
R* is hydrogen or a group selected from C, salkyl and phenyl, wherein the group is optionally
substiruted by 1 or 2 substituents independently selected from halo, phenyl, -OR™ and -
30 NR"“R";
R and R® are independently hydrogen or a group selected from Cy salkyl and phenyl and
monocyclic or bicyclic heteroaryl, wherein a heteroring may be partially or fully saturated;



-OR14, -COR20, -COORla -NR15R16 - CONR15R16 - NR15COR16 - SO2R10,

- SO2NR15R16 10 NR15S02R16 or Cl-6al kyl (optionally further
substituted by 1 or 2 or 3 substituents independently selected from
hal o, -NR15R16 and - ORl7 or cyan, nitro, -OR20, -COOR2D, -COR2c,
-NR18R 9 CONRLI8B8R 9 -NR18COR 9, -SO2R20, -SO2NR18R 9

NR1sSO02R19gr oupsiigo24240 i s hydrogen or a group sel ect eTiaBaes/ 003257
Cl- 6al kyl or phenyl, wherein the group is optionally substituted by
1, 2 .or 3 substituents independently selected from hal o, phenyl,
-OR17 and 15 NR15R16; and each of R7 , R9, Rt1l, R12, R13, R14 R15
R16 R17 is independently hydrogen, C19 al kyl or phenyl. R18, R19,
and e are hyhsreigen goop B ogticnally sbdtiendddd 12 orh sWstiBedtdipdependetilytseeatslr y |

(wherein a heIile1 enég ORY. rpfgslpar(t:bg#hy B&Rfsﬂl"l WAt AR at §62R2’®r

phenyl, wher r SE |s opt’i © substitute

substi tuent%O Qz&el ect ed from hal o, nitro, CN -ORe, 20
NRSR9, - CONRSRO, CCR?' - - NR8CCR9 - SR10, - SO2R10 - SO2NRBR9,

- NRBSQ2R9, Cl. 6al.kyl or het eroaryl har maceut i caI I cceptabl e

salt, sol vaReadR® F%anWhFRFd*‘B’ﬁ%%‘tﬂ‘@ hey aygaparged fogn Xﬁ " onpound,

phar WﬁCGUt | T&lem¥eraraRpkainberosylit ringSspitaia bRiofdllyicontahivga fuytber Gbtyre stk e

ester 25 th f accordi to .clai rei.n Rl is Gi.8alkyl. .

subst it ut edse%tegﬁ%lﬁﬁfy%l gﬁ“ﬂi’ g‘"hgf?tri (r)%‘él(’\f/%} amgﬁl%g%e?? fia-hn B@gﬁ%ﬁgﬂng&? 3

subst i t uent sptiondig sestdietad by, Sk 3 atbgtitudntsdnvepdndrptlp selected Gpw phdnyhhateroaryl,

met hoxy, ~meldpu é&@ot&b&uormmy&%ﬁ “RIA SRTPORNsoRR (GRRRUKICAl | y
r

accept abl e sa f, sol’vate of in vivo ol ysabl e ester 30 thereof

accor di ng0t NREPGIRY] or Crielleyd(oRtionally fuetler é‘l’f’f’%e‘f Wohfr 2D substitnggisn g - oxygen
anld sul plhur maepBftienty selé\:t&@ﬁﬁ?@h’d‘tﬁ Fmgfwi 2RNORYES Sybod, Gidol, ;olvé‘t;ceobn*ﬁl e
salt, solvate i Py est.er o

claiml V\he'rc@ﬁ% ”13% Cfo Ryi *B“p 81[19:11 zg'u%@ﬁht%gt 62% ggm’ 7 3
subst i t uent 8iy13eREMAR 8 kloMp mhlec frexdl Cf falkiyl &iph6igl, boryin tHa)gchuplGPPmlldﬂy

nggigatom%ﬁt‘gﬁq’é’g ??o HBS% 8ts g n&%&ﬁﬁ%i\%ﬁﬁé%ﬁ%@h&?ﬁ%ﬁ?ﬁ or 3
opt i onal lig NRERY] nditeti obk’, RE;MR'gR RERIDREARS, Rpham#me@mtgfd:aﬂrp;cn

accept abl e sal e or in vivo hydrolysable ester thereof
accordi ng té c'}kgloriﬁe\é&her ein R3 is C3 7carbocyclyl, Cl.8alkyl

_NR5R6, pheR{IRY, andRiderp bydregen pr pgreuperFeedamt salkylior hatrspanyl (whprein a
heteroring ﬁ%fmlﬂﬁ nﬁ? bt a1y opﬁmf Shkdrded B¢ phe Sfhedne @A iOdptiomilg i ng
carbon ato ngubggtltcd b%rlmZ (851' 39 safﬂr:ostitue%(ts m%ép%gcpently selec tV\fpg eLﬂQO,%l%I%P—C?J? Wl, Jor
20 NR°R®, -CONR’R’, -COR”-COOR’, -NR'COR’, -SR", -SO,R', -SONR'R’,
-NR*SO,R’, C..salkyl or heteroaryl
or a pharmaceutically acceptable salt, solvate or in vivo hydrolysable ester thereof:

2. A compound, pharmaceutically acceptable salt, solvate or in vivo hydrolysable ester
25 thereof according to claim 1 wherein R! is Cy.salkyl substituted by phenyl which is optionally
substituted by 1, 2 or 3 substituents independently gelected from fluoro, chloro, bromo,

methoxy, methyl and trifluoromethyl.

3. A compound, pharmaceutically acceptable salt, solvate or in vive hydrolysable ester

30 thereof according to claim 1 wherein X is selected from -CHy-, a bond, oxygen and sulphur.



heteroaryl group is optionally substituted by 1, 2 or 3 substituents
| ndependent|ly selected from cyano, heteroaryl, -OR4, -NR5RG,

- CONR3R6, - COR7-, -COR20, -NRBCOR9, -SOZR10, -SM2NR5R6, C1-6al kyl
[optionally further substituted by 1, 2 or 3 substituents

i ndependently selected from-0OR20 , 20DR20, -NR BR19, -CONR 8R19,
phenyl or nonocyclic or bicyclic heteroaryl, wherein a heteroring

o orearr oAbl bSO e A SRR N Rhle ey
N e es Lot o ot 0r 3
o bet | b desaeeT SR ot GO By SRS sty O

N-[ 2- [ [ (R2.i$a Gi6f thetabeps apydptibRdlly)cohtatting] 1, 6-of 2 hétvdtemy séledidty im0y BRNRY|

)et hoxy]-4- pyrimdjnyl]-]-azetidjnesul f’ongm’ de or a pharmaceutically
accept alsnd whaieby thesingas eptigpallyrsubstifgfed by PRl ysabl e ester thereof. 7.
(R S)-N[2-([(2,3-difluorophenyl)nethyl]thio]-6-[3,4-di hydroxybutyl]
pyrimdin-4- yl]azetidine-lI -sul phonam de or a pharmaceutically
accept afk e s&l tompasind.apharppcentically\asceptapliy sally sobvpte Wsineriva hydralypablegester

N- [ 2- -di t R 0l - 6-
TS Gt ey il el Lot cnh e
phar mac endnocwililcor dixyelixt héttroaryhivhereimnad heatrerimg may be partislih g fublly\ss@ipated and
ester thereof.

9. . .
N- ( 2- [ (20895 PP HML SIS Plomsoay form reashenyl sy, 34, hersin, 837k RRSWYI
oXY} pyr ingicfbabyl gfoupl ik @Edrially sebsfituted! Byon @erdesubktitaenihindepzadeitly Gelbtyd from
acceptal o s Aeteron, R NSk CoNIHY QB! SRS NRIGLRS! 5O,
N-(2-[( Zséﬂ{;d}y@;@hsm%aﬁﬁohm’!whﬂﬁa{ bbbSui®)by21t, My dF Gxéirhhtitﬁaitd"ﬁidﬁﬁﬁdﬁ@éfkll(

oxy}pyrim yl) gzetidi ne-1- syl fonam de ‘or a pharnaceuti cal g )
accept astlectediifrom sORvat eCOR™, TNRi Wo » @R yR abpleenyle §F enonogyslis ofr, bigyclic

oy - 4. oGt SRRl bl o sl bk, dnd LB EICUPEAN o
acc eE)t alhbtercinq.}l tglroupdb \bﬁﬂicmaby smt;stimltedday_ h ﬂfhr‘cﬂ &;&atth@tsemfiqiend&wv seJected] from
Siiee e g e

phar maceufubgakdnit indepenieatly seleakdtfrom gahy,a0Rr in vivo hydrol ysabl e
ester thereof.

6. N-[2-[[(2,3-difluorophenyl)methyl]thio]-6-[2-hydroxy-1-(hydroxymethyl)ethoxy]-4-
pyrimidinyl]-1-azetidinesulfonamide or a pharmaceutically acceptable salt, solvate or in vivo

hydrolysable ester thercof.

7. (R, S)-N-[2-[{(2,3-difluorophenyl)methyl]thio]-6-[3,4-dihydroxybutyl]pyrimidin-4-
yljazetidine-1-sulphonamide or a pharmaceutically acceptable salt, solvate or in vivo

hydrolysable ester thereof.

8. N-{Z-[[(2,3-diﬂuorophenyl)methyl]thio]-6-[3-hydroxy-2-(hydroxymethyl)propyl]
pyrimidin-4-yl]azetidine-1-sulphonamide or a pharmaceutically acceptable salt, solvate or in

vivo hydrolysable ester thereof.

S. N-(2-[(2,3-difluorobenzyl)thio]-6- {[(1 R,2R)-2-hydroxy-1-methylpropyl]oxy} pyrimidin-
4-ylyazetidine-1-sulfonamide or a pharmaceutically acceptable salt, solvate or in vivo

hydrolysable ester thereof.



13.
N-[2-[[(2,3-difluorophenyl)nmethyl]thio]-6-[(IR)-2-hydroxy-i-nmethyleth
oxy]-4- pyrimdinyl]-2-thiazol esul fonam de or a pharmaceutically
acceptable salt, solvate or in vivo drol ysabl e ester thereof. 14.
N-[2-[[(2,3-difluorophenyl)nmethyl]thi 0%16 [ (1R) - 2- hydr oxy-1| - net hyl et h
oxy]-4- pyrimdinyl]-4-pyridinesul fonam de or a pharnmaceutically

accept a I X r .
PG 1 5 e BB By R R i e g
oxy] - 4- )p)azetrduth-hyﬂl]‘onam;qglOpemhmwbalmmpwlﬁﬁaltasmCmmem?lh&'@rblmble
accept abl{a a solvate or in vivo hydrolysable ester thereof. 16.
N[ 2- [[(eéeéﬁ’(ﬁ[ Fuor ophenyl ) met hyl Tt hi o] - 6- [ (1 R) - 2- hydr oxy- | - net hyl et h
oxy]-4- pyrimdinyl]-

phar macedlt o2 Pl ere AR R Db AR BSERS M Blalbraodion b o

ester thetiaidin l]a-ivazetxdlnesulfonamme or a pharmaceutlcaily acceptable salt, solvate or in vivo
N[ 2- [[(2 3- dl&| uorotP1 en%/ll)mathyl]thl 0]-6-[(1R) - 2- hydroxy | - met hyl eth
oxy] - 4- YeRpfe fsten thergolaz ot i di nesul f onami de or a pharmaceutical ly
accept abI e salt solvate or in vivo hydrolysable ester thereof. 18.

MEINEET HIr i EVARTOR et

ag cept a%&hﬁ&hbxy}%#ﬁﬁlﬂmﬁm l-dzetidin@ulfénaghide ¥6 ab pRarmateaticdllye a@eptabl2 Gdlt,
1

N- [ 2- [ [ (sevatecr £ vive bysiedisablefistenthereehi o] - 6- [ (1 R) - 2- hydr oxy- | - met hyl et h
oxy]-4- pyrimdinyl]-4-norpholinesul fonam de or a phar maceut i cal | y

N (51 (5 3 e PO Dl o aBb BBt vy et

oxy] - 4- Eﬂla}‘h ![QMHazd]esQMBﬁa@Alﬁéj b @SpHabhfatticBRy che@taphasauaeelume il ih wivo
acceptable sal solvate or in vivo hydrolysable ester thereof. 21.

N-[ 2- [[(@d@lﬁiablpsﬁﬁrdbmtﬁfy|)rret hyl ]t hi o] -6-[ (I R)-2-hydroxy-1-nethyleth
oxy]-4- pyrimdinyl]-cyclopr opanesul fonam de or a pharmaceutically
acceptable salt, solvate or

ahl e este er
N-[ 2- [[(124 3- &- E2rﬁﬁ@r%?}ﬂewypl)%&)mqhﬂ]ﬁ}%f [6”1)( T%J’Hy’aF‘EWR’P ﬁ'e‘{'hw eth
oxy] - 4' ﬁhﬂ;ﬁ;ﬁ%ﬁaﬂnemﬁﬁﬁldé Wi | AhilanNeBtidig Web bl stat, Qblvate or in vivo

phar mac cept abl
hydroiysable ester thereof.

15.  N-[2-[[(2,3-difluorophenyl)methyl]thio]-6-{(1R)-2-hydroxy-1-methylethoxy]-4-
pyrimidinyl}- 1-piperazinesulfonamide or a pharmaceutically acceptable salt, solvate or in vivo

hydrolysable ester thereof.

16.  N-[2-[[(2,3-difluorophenyl)methyl]thio]-6-[(1R)-2-hydroxy-1-methylethoxy]-4-
pyrimidinyl]-1,6-dihydro-1-methyl-6-oxo-3-pyridinesulfonamide or a pharmaceutically

acceptable salt, solvate or in vivo hydrolysable ester thereof.

17.  N-[2-[[(2,3-difluorophenyl)methyl]thio]-6-[(1R)-2-hydroxy-1-methylethoxy]-4-
pyrimidinyl]- 1-azetidinesulfonamide or a pharmaceutically acceptable salt, solvate or in vivo

hydrolysable ester thereof.

18.  N-[2-[[(2,3-diflucrophenyl)methyl]thio]-6-[(1R)-2-hydroxy-i-methylethoxy]-4-
pyrimidinyl]-methanesulfonamide or a pharmaceutically acceptable salt, solvate or in vivo

hydrolysable ester thereof.



solvate or in vivo hydrol ysable ester thereof. 23.
N-[2-[[(2,3-difluorophenyl)nethyl]thio]-6-nmethoxypyrimdin-4-yl]azeti
di ne-1- sul fonam de or a pharnmaceutically acceptable salt, solvate or
in vivo hydrol ysable ester thereof. 24.
N-[2-[[(2,3-difluorophenyl)nethyl]thi A%26-met hoxypyrim di n-4-yl | pi per
azi ne-1- sulfonam de or a pharmaceutically acceptable salt, solvate
or in vi h fio1-6- 2. -1- R

N2 (2 g‘??ﬂ&%?@ﬁﬁ?%?h??’?ﬁﬁ?ﬂﬁ ghr-2 B e o - 1- e
t hyl - | Bpyrimidigu}-dtreophalinesulfeanmde opre phammrgeuisalblaccenishly szl selpatalor ér vivo
salt, s I I hydrol ysabl e ester therecf. 26.
N-[2-[[?§¥§ﬁﬁ?@%3%%8% %ﬁ@l)nnthyl]thio]-6-{[(1R,2R)-2,3-dihydroxy-l-
met hyl propyl ] oxy}-4-pyrim dinyl]-1-azetidi nesul fonarii de or a

phar mac oyl | Cal U 1ACL SiRhaRbReny Blnkinyl M6 )Y hyldRory! I eyRiiRkySRP! ©

ester thereof. ,
N- [ 2- [ [ (Brigriding]-dqpyoplidingsu) founiigé bt hipbirmRedufi¢allRy, 2Eptadle3salt, boldatory il vivo

met hyl pr,0 -4-pyrim di nyl ] - net hanesul f onam de or a
pharxagéUﬁﬁ%%ﬁﬁénggﬁé?%g}e sgll, solvate or in vivo hydrol ysabl e
ester thereof. 203 28.

N-[ 2- , 3-qi £l Lar envl ) et h i Q-6 1R 29).-2. 3-di.hydr pxy-| -
et hyl prapyl [ PR e SRR R
phar mac q;;ﬁhﬁ?hyljzﬁsﬁﬂmm@bwfoﬁaﬂm or 8 @harataceuticallymcuéprablyalty edlysabl & vivo
ester thereof. :

N-[2-] %ﬁﬁﬂ?‘f‘?ﬁ%ﬁ&bﬁ&?& ynmet hyl ]t hi o] -6-{[ (I R 2S) -2, 3-di hydr oxy- | -

met hyl propyl ] oxy}-4-pyrim di nyl]-1-pi perazi nesul fonam de or a

phar maceyt | ca) by, ACCER! ARG FAbhyBa) 4t SnyaRed 14y EAGLYSAD! ©

ester tHereof”

5-(Azet iﬁi‘iﬂricﬂinﬂ—q?«'ixliéﬂ%mdHinNdz[zBie[-t(-aslﬁm&hfdb uer abaikanhacedtically GadcéptdBle Zaln,
ydroxy-|-_ et hyl et hoxy] pyrj m di n-4-yl }furan-2-sul fonam de or a

phar mac &atvaesr f’y"’“éﬂ:'&@%/‘f]& egigf teregh) vate  or in vivo hydrol ysabl e
ester thereof. 31. A conpound, or a pharmaceutically acceptable salt,
sol vate qr in vivg hydrol ysable ester_ thereof acgordi t.o. any one
of oiar @ 1 fesAB el el B Eak ey o st Sof T

phar mac %Uffbrfa?diJébr%%ﬁﬂﬁa%@ﬁtﬁ:aﬁﬁh&cept?&E Y, Soltdte driin Yivy ﬁ%d})ﬁ@’sdﬂlé/é‘sﬁéﬁ WiRreof,
ester thereof according to any one of clains 1 to 30 for use as a

medi canent for the treatnent of asthma, allergic rhinitis, COPD,

i nf Iham@u.or Y NRVPRR, 30 A 65t8 phenihaf A this) Girh@hoxgpjrRmidnr Sl Siperazifie timat oi d
arthritis, or SOori asi s.
sulfonamide or a pharmaceutically acceptable salt, solvate or in vivo hydrolysable ester thereof,

25.  N-[2-{[(2,3-difluorophenyl)methyl]thio]-6-methoxypyrimidin-4-yl]-1-methyl ~1H-
imidazole-4-sulfonamide or a pharmaceutically acceptable salt, solvate or in vivo hydrolysable

ester therecf,

26.  N-[2-[[(2,3-difluorophenyl)methyl]thio]-6- {[(1R,2R)-2,3-dihydroxy-1-
methylpropylJoxy}-4-pyrimidinyl]-1-azetidinesulfonamide or a pharmaceutically acceptable salt,

solvate or in vivo hydrolysable ester thereof.

27.  N-[2-[[(2,3-difluorophenyl)methyl]thio]-6-[[(I R,2R)-2,3-dihydroxy-1-
methylpropylJoxy]-4-pyrimidinyl]-methanesulfonamide or a pharmaceutically acceptable salt,

solvate or in vivo hydrolysable ester thereof.



33. A conpound, or a pharnaceutically acceptable salt, solvate or in
vivo hydrol ysable ester thereof according to any one of clains 1 to
30, for use as a nedicanent for the treatnent of cancer. 34. The use
of a conmpound, or a pharmaceutically acceptable salt, solvate or in
vivo hydrol ysable ester thereof, accd0ding to any one of clains 1 to
30 in the manufacture of a nedicanent for the treatnent of human
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or (iv) In any order: removing any protecting groups; ii)

converting the corrpound of formula (1) into a further conmpound of
formul a36l) A compound, or 2 pharmaceutically acceptable salt, solvate or in vivo hydrolysable ester

thereof according to any one of claims 1 to 30 for use as a medicament for the treatment of
asthma, allergic rhinitis, COPD, inflammatory bowel disease, osteoarthritis, osteoporosis,

rheumatoid arthritis, or psoriasis.

33. A compound, or a pharmaceutically acceptable salt, solvate or in vivo hydrolysable ester

thereof according to any one of claims 1 to 30, for use as a medicament for the treatment of

cancer.

34. The use of a compound, or a pharmaceutically acceptable salt, solvate or in vivo
hydrolysable ester thereof, according to any one of claims 1 to 30 in the manufacture of a
medicament for the treatment of human diseases or conditions in which modulation of

chemokine receptor activity is beneficial.

35. The use of a compound, or a pharmaceutically acceptable salt, solvate or in vivo
hydrolysable ester thereof, according to any one of claims 1 to 30 in the manufacture of a
medicament for the treatment of asthma, allergic rhinitis, COPD, inflammatory bowel disease,

irritable bowel syndrome, osteoarthritis, osteoporosis, theumatoid arthritis, or psoriasis.



iii) formng a salt iv) formng an in vivo hydrol ysabl e ester; 205

or (b) treating a conpound of forrmula (2b): L ~ IN RO-"S~110 N N
SR PG (2b) wherein R and R3 are as defined in forrmula (1), Lisa

| eaving group and PG is a protecting group or hydrogen, wth

al cohols HOR2 or thiols HSR2 respectiVv#¥y wherein R2 is as defined in
formula (1) in the presence of a suitable base and sol vent, and
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38. A process for the preparation of a compound according to claim 1 or a pharmaceutically

acceptable salt, solvate or in vivo hydrolysable ester thereof, which comprises the steps of:

(a) treating a compound of formula (2a):

XR

7N
I 1
Sng R

(2a)

wherein R!, R? and X are as defined in formula (1) and L is a leaving group with a

sulfonamide of formula R*SO;NH, where R? is as defined in formula (1);

and optionally thereafier, one or more of steps (1), (ii), (iii) or (iv) in any order:

i) removing any protecting groups;

ii) converting the compound of formula (1) into a further compound of formula (1)
iii)  forming a salt

iv) forming an in vivo hydrolysable ester;



wi t h anot her pharnaceuti cal agent.

205

or

(b) treating a compound of formula (2b):

L
O“s”o/@\ R’
R \ll\l N~ ~s”

PG

(2b)

wherein R' and R? are as defined in formula (1), L is a leaving group and PG is a protecting
group or hydroger, with alcohols HOR? or thiols HSR? respectively wherein R? is as defined in
formula (1) in the presence of a suitable base and solvent,

and optionally thereafter, one or more of steps (i), (ii), (iii)or (iv) in any order:

i) removing any protecting groups,
it} converting the compound of formula (1) into a further compound of formula (1)
iii)  forming a salt

iv)  forming an in vivo hydrolysable ester.

39. A compound of the formula (2a)

XR?
fL'N
1
L \N*S’R

(2a)



206

wherein R, R? and X are as defined in formula (1) and L is a leaving group, provided that when
R! is benzyl, X is oxygen, R? is methy! then L is not chlorine or when R! is benzyl, X is a bond,

R? is propyl then L is not chlorine.

40. A pharmaceutical composition which comprises a compound of formula (1) or a
pharmaceutically acceptable salt, solvate or in vivo hydrolysable ester thereof, in conjunction

with another pharmaceutical agent.





