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SULPHONAM DE DERI VATI VES AS CHEMOKI NE RECEPTOR

- MODULATORS The_presentl aventi on -

relates_to _certain. heterocy_clic conpotinds, procei sses

edi afes used in their preparati on,
a\ﬂgg@gfgéﬁ cal conpositions containing themBTERE005/003257
the|r use in therapy. Chenoki nes play an

important role in imune and inflammatory responses in
various diseases and disordgrs, including asthma and
al l ergi c di seases, as well as autoi mmune pat hol ogi es
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pot ent ttractant .and activator of mcro lia.,n
the ceTFter‘»ﬁEDﬁ i”QfB?fF’{‘ agtiragiants obygongeytes and
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strated that the actions of th
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receptors designated
MOCHY). CCR5, CCR6, CCR7, CCR8 CCR9, CCR10 and CCR11
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acvat@-of nficzngliayin thklsenel nawep syten (5 eswell aspd ownecateyel eells,
Nf(%lls Hgnagte\éﬁ+ oprment since agents which nodul ate these
receptors woul'd be useful in the treatnent of
di sor d&m@esahade déngmstsaed thatctie aamms lobgie cmpwkinead mebioted by

sugpam%loeg of 821:‘;'0%%131?9'3 1@@%8%’ Ogrgoz mc% are the receptors designated CCR1,
CCR2, CCR2A, CCR2B, CCR3, CCR4, CCRS5, CCR6, CCR7, CCRS, CCRY, CCR10 and
CCR11 (for the C-C family); CXCR1, CXCR2, CXCR3, CXCR4 and CXCRS5 (for the C-X-C
famnily) and CX3CR1 for the C-X5-C family. These receptors represent good targets for drug
development since agents which modulate these receptors would be useful in the treatment of

disorders and diseases such as those mentioned above.
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di scl osed ami no-substituted pyrim dine sul fonam des

for use as nodul ators of chenoki ne receptors.

The present i nventi on now provi des a conpound of

formul a or a pharmaceutitally acceptable s

sHPAt642 F in vivo hydrol ysabl e ester thereo?cnﬁBﬁQ”mBkﬂ
0"01\11 " R'NSR (1) 10 wherein RI is a group sel ected
from C3_2carbocyclyl, Cral kyl, C2.6al kenyl and

C2. 6al kynyl ; wherein the grogp is optionally

substituted by 1, 2 or 3 subftituents independently

sel ect @&dodrP@N HatenOapplicabit? W1 2(84/01 CEABIREMRGscIOMFRBLEIRD substituted

2Ri 0 SO2NR5 8S02R9, n or
PRSI AP foE T R UIEoL 1 OB Aok
opt i onghé yrembﬁwmluﬁ a6k pyovilles chﬁtpo&@dfb@inuw{en bga

PhSBEAC keS8 5, Sohe T 3t B et~ O
R 0o, S02R 0, _S02NRstc NR8S02R9, Cl4a|ky| and
trifluoronethyl; Xis -CH2-, a bog oxygen, sul phur,
sul phoxi de, or sul phone; 20 R2 |E{C3 2car bocycl yl
optionally substituted by I, Xor 3 substituents
I ndependent |y sel ected front f uoro, -NRS5R6 - CONRSRG,
-000127, -NRBCOR9, -SR', -S SO2NR5R6, - NR8S02R9;
or R is a 3-8 nenbered()ln ptP%naIIy containing 1,2
or 3 atons sel ected PEQUIO S 8 aml whereby the

ring i s optional | yR¥Gbst N uteiNDy 1§2 or 3
substituents i ndepedentl selected 25 NR5R6 _coNRsks,

)

wherein R’ is a group selected from Cascarbocyclyl, Cy zalkyl, Cs salkenyl and Cs.salkynyl;
wherein the group is optionally substituted by 1, 2 or 3 substituents independently selected
from fluoro, 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?, -
NR’R®, -CONR’R®, -COOR’, -NR®COR®, -SR'°, -SO,R'®, -SO,NR’R?, -NR*SO;R’,
C1salkyl and trifluoromethyl;

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

R? is Cs scarbocyclyl, optionally substituted by 1, 2 or 3 substituents independently selected

from: fluoro, -OR?, -NR’R® -CONR’R®, -COOR’, -NR*COR?, -SR¥, -SO,R"?, -SO,NR’R?,
!SOR?,

or R? is a 3-8 membered ring optionally containing 1, Z or 3 atoms selected from O, S, -NR®

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'®, -SO,R",

-SO,NR'R®, -NR®SO:R?;
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from Ci sal kyl, fluoro,-0001:27, -NR8COR9, -SR',

- SO2R16, -SO02NR5R6, -NR8SQ2le; WO

20061 024823PCT/ GB2005/ 003257 -3- or R2 is phenyl or -
het eroaryl, each of which is optionally substituted by

substituents i ndependently sel ect f -
hjwa?g""g@zﬁgzﬁo i troc 0120, 128126 - con o 2ta s 0nsr

- NR8COR9, SO2N125_126, 2NR8S02R?, Ci -sallcyl and
trifluoronethyl; _or R2is a group selected
from G . 2al kyl , C2 Olkenyl gf. C24al kynyl wherein the
group is 5 substi t ut ed by 1,2 or 3 substituents
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-CERY, -cBRY) QQRISR’SOZJW%(” mseoamom%nso N.‘R“R"-’
Nﬁgggc%lgl ic or bicyclic heteroaryl, wherein a

et’&foring may be partially or fully saturated; and

wher ei n each phenyl or nonocyclic or bicyclic

het.eroaryl
or Re'" isa grou%)/ selected from Ca.scarbocyclyl, Cy.zalkyl, Cpsalkenyl and G, galkynyl whereby

the group is optionally substituted by 1, 2 or 3 substituents independently selected from halo,
-OR*, -NRR®, -CONR’R’, -COR’,-COOR’, -NR®COR®, -SR*, -SO.R", -SO,NR°R?,
SSOZRg, phenyl or monocyclic or bicyclic heteroaryl, wherein a heteroring may be

partially or fully saturated; and wherein each phenyl or monocyclic or bicyclic heteroaryl

- %e carbanmoyl’ .
-S%N‘H‘-&,QERS;Q;R Yhyaden basntoflhoromethyl). - sal. kyl)=N-_- .
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WD 2006/ 024823PCT/ GB2005/ 003257 -4- group is
optionally substituted by 1, 2 or 3 substituents
i ndependently sel ected from hal o, cyano, nitro, -OW
- NR5R6, - CONRS5R6, - COR7'.-COOR7, -NR8COR9, - SRi1,
02NR5R6, - NR8SO02R9, Ci _sal kyl, or
ﬁﬁmgg thyl; 5 R4 is hydrogen or a grouppggFg%pggmm7
fronrO . sal kyl and phenyl, wherein the group is
optionally substituted by 1 or 2 substituents
i ndependent |y sel ected from pal o, phenyl, -ORl1 and -
NRI 2R13; it and R6 are independently hydrogen or a
ggrp i;p)ps'@ra@rc swtifured by Chderd kgpbstamadtspmbmddelahcrelwed from halo,
| 4 j6C he Q 9 A qplo 10
1fryﬂ{}erorrtn)g ?rﬁa?? wﬁﬁdl §ko?é¢‘b?| y sa(?%irgét gg » “SOR™,
salkylagrtmﬂumdnmgthﬁubstltut ed by 1, 2 or
3 substltuents i ndependently sel ected from hal o,
Phenyl - OR14, - NR15R16, - COOR14, -CONR15R16,

Nm&ﬁmﬂﬁ a gﬂﬁ@%ﬂbﬂfzd ﬁﬁﬁ NRézﬂiB’l ﬁlﬁﬂﬂnﬂﬂ:]ﬁﬁﬂtﬂe @roupfis ddbionally
qRufRe P ot £ S net b ndpd sl T R DSy TR gna -

NRé’Ré? ocyclic ring system optional I y cont aining a
further het er oat om sel ected from oxygen, -S001- (where
n =20, 1or 2) and nitrogen atons, in which the ring

Rf sndcnﬁar@maéﬁeymub hydrrsgm eda @muﬂselefbtea frodh GiLealk Yl and @Ektrt;rl and

o P o S - PR b e Y il Seiseds
whereid RieOgroursie dpiiinally dubstitated HRY, 290 BBt inentChdEmhisnkly sclected
et Pita O GF &y b OCK + OONEERY, HBEeRBE SR s
SONR R and NRH8psRIflent | y sel ected from hal o, - -00R20,
oF NRI 8R19, - CONR18R19, -NR18COR19, -S02R20, _so2NR 8Ri 9
R® and R® together with the nitrogen atom to which they are attached form a 4- to
7-membered saturated heterocyclic ring system optionally containing a further heteroatom
selected from oxygen , -SOy- (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¥R¢, -CONR R, -NR*CORY, -SOR ", -SO,NR"RS,
NRSO,R' or C;-salkyl (optionally further substituted by 1 or 2 or 3 substituents
independently selected from halo, -NRR'® and -OR" or cyano, nitro, -OR*, -COOR?,
-COR®, .NR"™R", -CONR™R", -NR'®*COR", -SO,R?, -SO,NR®R", and NR¥SO,R"
groups).

R is hydrogen or a group selected from C, salkyl or phenyl, wherein the group is optionally
substituted by 1, 2 or 3 substituents independently selected from halo, phenyl, -OR'? and -
NR™R'S; and each of R?, R, R®, RY, R™2, R”’, R" RS, R’®, R" is independently hydrogen,
Ci.¢alkyl or phenyl.

R R, 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, -OR%, -



, groups). 25 Rl is hydrogen or a group selected from
Cl.6alicyl or phenyl wherein the group is optionally
substituted by 1,2 or 3 substituents independently
sel ected fronhal o, phenyl, -0ORl7 and - NR15R16; and

, Rs, Rs, RR% RI2, R13, R4 RI5 R -- 17
igﬁggoolglfﬂﬁ?ﬁendently hydr ogen, 0. 6al kyl or ph [CB24Q5/003257
R18, R19, and R2 are hydrogen or a group selected from
Cmal kyl or heteroaryl (wherein a heteroring may be
partially or fully saturate or phenyl, mherein t he
group is optionally substltuted by 1,2 or
NE R sGaNRS ? Rf sCORAPRARE NNRICER], e8REA-50:B/ h%(Dzbl;Rshl tro,

RS AP, oo sozr . _soaisi rro

@mpiinds.af. foymulmfl) leetcepabberof kxisting in sterecisomeric forms _ ]
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raphically herein
grap The prgsent?nventmn relates to the compounds of formula (1) as hereinbefore

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

include hydrochlorides, hydrobromides, phosphates, sulphates, hydrogen sulphates,
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formula (1) and salts thereof 20 can exist in solvated
as well as unsolvated forns such as, for exanple,
hydrated fornms. It is to be under st ood that the

i Ion,enconpasses all such sol vated for cinnans
Tﬂ’éelﬁ“é@@ﬁ% invention relates to the corrpougggﬂgpmo’mmﬂ

formula (1) as hereinbefore defined as well as to the

salts thereof. Salts for use in pharnmaceutical

conpositions will be pharmacgutically acceptable

salts, but other salts nmay be useful in the production
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HidMRAtiben further relates to an in vivo hydrol ysable
ester of a conpound of formula (1). An in_vivo
hydr ol §%‘5?Bleé°hé‘%‘taé‘?“tlé‘i‘nya“%ﬁ?&l?&ﬁ‘&méf’f Bygropry fngludg joopganicigsters
ﬁ %Eﬁa%s&%r(ﬂgiﬁ}{mg hoWS RS R Rl stefs) akdi- a@ﬂ@ﬂﬂmkﬁl thers
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a:tdrelahad Fempaynd awhlnlaas fb@dgh of thepn vide byirelpss gighegster ér,ealeﬂow to
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Ci zal kanoyl oxynet hyl esters for exanple

pi val oyl oxynmet hyl , phthalidyl esters,

Cs. ocycl oal | coxycar bonyl oxyCi . oal kyl esters for
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T



_____<<r°é S e e ML SR e e

Sui t abl e pharmaceutical | y-acceptable esters for

hydr oxy i nclude inorganic esters such as phosphate

esters (includinmg phosphoranidic cyclic esters) and

a- acyl oxyal kyl ethers and rel ated conpounds which as a
f the in vivo hydrolysi$s of the ester

b&ég{]&ﬁ/g 2% 0 give the parent hydroxy group/ stCTESEBRI5YIA%RST

of a-acyl oxyal kyl ethers include acetoxyrnethoxy 30

and 2, 2-d i net hyl propi onyl oxynmet hoxy. A selection of
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car bon rlng atons wherein a - g can optlonally

ety leamiioaets ammepmlué@t)mo buyyleminsl aad mﬁwlmgpyémmo Examples of
i@ L RPN méﬁ!& d&‘ﬁ{e@}}lﬂ&ﬁjﬂ@w mefhyIGV- Qﬂ?l%}ﬂo ; diethylamino, N-

cyclobuty , cycl ohex cycl ohexenyl
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I"es “of koxy"" 1 ncl ude net ho

Epa:m;p@)of “M(@o@ﬂ@bw@ﬂmm{’tayﬂ I@Sangethyb@tbalyloﬂxiy~ethylcarbmnoyl and N-(2-

1- et hyl propoxy and hexyl oxy. Exanpl es of

" Cl6al kyl am no" incl ude net hyl am no, ethyl am no,

propyl am no, butylam rm and 2-net hyl propyl m no.

Exanpl es of "di (G al kyl)am no" include dinethyl am no,

N- net hyl - N- et hyl ar ni no, di ethylam no, N 30

propyl - N- 3- net hyl but yl am no. Exanpl es of

"N (Cl4al kyl ) - N- (phenyl ) am no" i ncl ude
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et hyl but yl car banoyl . Exanpl es of

"N (C2. 6al kyl ) - N- (pbenyl ) car barroyl " i ncl ude

N- et hyl - Nphenyl car banoyl, N-butyl - N-phenyl car bar noyl

a - et hyl pentyl) - N- (phenyl ) car banoyl . |.es N
o%'%@a@?m. 6al kyl ) car banoyl " i ncl ude %)&% B2005/003257
N, N- di net hyl car banoyl, N-met hyl - Net hyl car bar noyl and
N—propyl N- ( 2- net hyl but yl ) car banoyl . Exanpl es of
"CL6al kyl thio" 5 include netfQylthio, ethylthio,

propyl thio, butylthio and 2-fethyl butylthio.
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ls@xaﬂsryahumm,,ﬂusmqmm ot linda BBy 10ANyi siiyitated heterocyclic rings inchide

h hol h hol
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hémspIs Ryl iﬂa%oﬁﬁbig 1y9- ﬁmplas Oldfagabloycid[402. 1ﬁoﬂi191@d
sel ected _fromO NR8" i ncl ude oxet anyl ,
tegrdrQpyHdipyL benzodlazolyl pyrrolidinyl,

t et r ahpgirgfi@lorny -8 m&a%ﬁ dptishbiy contammg 1,2 or 3 atoms selected
tetrahydroghloﬁhenyl tetra ydropyrani/yip plper|d|nyl

framge gepresaulo ARFHAINHpboRrsligzaly, pymolidinyl
tekrBhyARFHLRIN 1bdk‘zi£ohd|n|}l RhyERGhiopbeny1l re&iﬂh}dﬁ)pyl%ﬁyl piperidiny],

t hi onor p ho inyl-1, 1-di oxi de, oxazi nanony
PigERRAnY plawrﬁz}monyh i i tipFpTPhelnyL, ﬁ‘@%‘%@b@kﬂyh%‘ioﬁlﬂﬁ
tHiSEhdrAEATIO0] - Qi /1Y Lox@ﬁ@ﬁeﬁﬁs;ugiucu@nﬁ hoh@F&,efmﬁﬁ%@d
satufated heterocyclic ring system inc
hemenipegzinyl tetfp%dfqglquamﬁyﬁxampi‘?ﬁﬁﬁz 8K @iTrpembasqreiraitthy | |
hitbBBYcRE HY éysteﬁi’ Fﬁ?c‘i\ﬁé 'aﬂsfﬁﬁiﬁk P%ﬁﬁoﬁ&’ihyl piperidinyl,
t hi nmmor phol’i nyl , thi onor Flny I oxid
pipbriEgiAY)r PipRsRineRYL, !normomme@mb thigrrerpholaib ﬂwmorphohnyl 1-oxide,

J}P&J L ﬁtﬁ%\ﬁ

subs [ thhgn{wghg?fggcdr%gis%%ﬂ% i géﬁg%h? oup s it is
to be WAewroptionsdsubstuentsre chossn frim b or A2 gt@&@ﬂsltﬁltcrbe

uﬁ%ﬁ‘f‘t}odttﬁh‘?ﬁﬁssdehﬁi'hﬁﬁ’ m%Ex@@s% shb PR eilf ¢ IL SﬁJ 6@.98 spemﬁed
-9- groups or e substituents being c ose rom-t
or nore of the specified groups. An anal ogous
convention applies to substituents chosen from"1 or
2" groups. _ Convenient values of Rl,.R2,12.3, and X
are.as follows. R is CL.salkyl, wherein the group is
substituted by phenyl optionally substituted by 1, 2
or 3 5 substituents independently selected from
fluoro, chloro, bronp, methoxy, nethyl and
trifluoronmethyl. X is -CH2-, a bond, oxygen, sul phur,
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R2 is C 4al kyl wherein the group is optionally
substituted by 1, 2 or 3 substituents independantly
sel ected from Cl. 6al koxy, hydroxy and fluoro; or 10 R2
is a 5-6 nenbered ring optionally containing 1,2 or 3

Bﬁ}g&g@ﬂgﬂﬁ_ selected fromO0, S, - NR8 and \Ag’%frgéﬁzﬁolg 03257

ptionally substituted by -0124. R
Cntar bocycl yl, Chsal kyl, -NR5R6, phenyl, nonocyclic or
bi cyclic heteroaryl wherein a heteroring may be '
partially or fully saturateg_ and one or nore ring
carbon atons may form a carbonyl group, and wherein
greupsier Big spiptitugpts gﬁémgeq‘lﬁsmﬁongmv@@p mioze o thei speeafiedygroups. An
[ 1 U nj pendent |y
ool ol Farabplenty MeaRient RUOR Wolg I &
- QOR7."Convewien galuesigRBEBRER’, B0 Rireas follyBNRS- 6, - - . . -

R GRS SR S B sty T2
subQiNRAG, indejyrRiignt BERIRLIRY Som fihemythloage, treman owthoky, cnethyl and

B he heteroaryl, wherein a heteroring nay be
‘“@3@%?’?‘5/ or fully saturated; and wherein each phenyl

X ¢ -Chilet, e bored; phyggn ouiphius swptoxideadrlsyiplmbst i t uted by 1, 2

DL ~3 4 1 S | I I 0
RO e GG S oiids bORBRRNHGRNA 78, 261 Fholiills
indeppidantiaselegtefl tiomHarsalbortys bydrosyedd fiyord; or2 or 3

substd i . _
R R S 1 B RERRE i 761 Shedsb RS pomo. s,
NRY/ahdvgerbydhe 181, iS oyt blgilly, subdbitdRs tyr@R% are a group

selec I 6 4 S t with, .
RoR ot otk 3R el By B Rl d Bt Jrpen
hetegorihgrmeaytiemediaBponfnlly @dirited 21d ooy cl mare ring carlognt atcomsarhdyyform a

I_nj.ng a L. t eteroatom sel ected.from

cof R Tl She et R S PR B B0 G s Bong R By 1,2
orRIsbbstiREGts ifdtPpendertlyiseldapbinte ngahy, Hetertroge OR?, ENREKRS| JGONRIR®,
i nyl N¥REU . wes -R2 .a s foLl ows:

R QIS I NECE SERN OB Shang Bofelf paBuvsduce
byl 2@k R ptbs(impits mdegehdenfly sddsed foubOR™T, uCOR*pINRIREROTONR R Y,
PR QSRS ST RAR R SliReoRE Ty P iy
safsated) ambwhdtiR each-ph&iPd12heteroalyCiiRu is, optiGidR ¢ €HiSlitated by 1, 2 or 3

7 CH3 - ). whereip the gr |.S s SsUhsts-fdb ed b
RO Be DR S ERE Bohatiea iy RS TG By,
Crsalegl (optiomall sfurthetesplestitheddttly)l, 2 et Paiba tludnrsimlepéndently selected from
cﬁ$&96ﬁml8enzyl is particularly preferred.
Convenient values of R*-RY are as follows:
R* is hydrogen or Cy¢alkyl;
R® and R® are a group selected from C) salkyl or R® and R® together with the nitrogen atom to
which they are attached form a 4- to 7-membered saturated heterocyclic ring optionally
containing a further heteroatom selected from oxygen and nitrogen atoms.
R, R, R%, R, R, R, R RY, R'S R are independently hydrogen, Cy.salkyl or phenyl.
Convenient values of R'8-R are as follows:

R RY and R? are hydrogen, phenyl, heteroaryl, or C,salkyl (optionally further substituted
by NR'R?).

NR5RE,
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particularly preferred. R2 is Cl4 al kyl, such as CA
al kyl, .wherein the group is optionally substituted by
1 or 2 substituents independently selected from

Gvoqarhkl¥y (such as nmethoxy, ethoxY, cycl 0p58ﬁ(&b%é§003257
or |sopropyloxy) hydr oxy and fluoro, hydroxy

particularly preferred; or R2isa5rrerrberedr|ng
optionally containing a heteroatom selected fromO or
-NR8 and 10 vvherby the ring.jgs optionially substituted

by -QWV R3 is Cl. Ssuch as _nethyl, ethyl,
i soprPG?fVFEddi"’l”éﬁ%ﬁ%pBo%'laP & mﬁﬁ@ﬁﬁwfsuch as
Ra?s@ﬂgéikﬁﬂuch E’é’—[(fljl L d(G’I-Yl})y- -feaLph ObHQ(lng) Rk F@PH(@H{)EJHQ Y wherein

I perazinyl) or enyl or _a nonocyclic or bicyclic

thﬁ sf@\pehﬁuwmg%hbppl\csﬂ @ntlta@ﬂnsqmthty@ b!fri Fef 31 sypstiggents
m@c&ngénﬁ? wé@tédrﬁ-dilﬁ‘ﬁﬁﬂrb' ;ﬂd ch?cfr@f ﬁé}:&ﬂ s Yaidt@R1yPre irdd, R17

are as ydrogen, or G . al kyl " (such
X8 -Gt w;hond @@cmﬁp; oréylehu;p Desmﬁm mpaniwglﬂﬂv OERIEARS and 126
a 0 :
RIS Ry s SECEEIGR VIERR b o) £ bproralty fo BB Y br2
Sl@ﬁ@mm@ndﬁpbmnitlm@}ccwd éroatffla@lh@d/ (bush s methoxyt, othoxy,

AR RSP SO ARG o1 OB AEHhIol DI B prfomd; ox

RctsmSamﬁmbﬁgedernfgmptwmﬂy bentdnioga betevetbmctleded frmncbwyyan and
wheti§ h]e @{Pﬁ%ﬂf%{)gm&& gy tg@gen (such as. 20

r%ﬁperaz R12, RI3, Rl14 Rl 5 RI16,
RRis Cratlieyl i(svdle premethyit ettlwlhycwm]vgbw cydoprapylat WRR {uchasas

oY IOy iy 6y 220l of ksl For B tfeyetc o
biCyshic ihetarplatyy group (shar assltrb@hirltmd@dlybgr lmém)hyhmw
val Ugse By, Re PislqumAaleerag g,goprl ate with any of the

defl nitions, ains or e ment s defi ned
R ishadmpet or@ s@lkyll{srcéiaﬂalﬁ@nelr ¢thyl, cyclopeapy’ ariogropgl npounds

RN O Fs SRR ey Py PRI R R e Y et
with theatyagen &tomd0 Which theg are attached form a 4- to 6-membered saturated
R SR el S L BB P gl popaining
fupdienietapatanmsetticred 4ropi Grygat (subhae torphblptydramitthgen Gneh as .
P‘ﬁ%’ﬂ"(lb 3-di 1 uor ophenyQnet hyl i t hi o] - 643- hydr oxy- 2- (hy
RAMSXB nﬁflh&ﬁl?\'&y:ﬁ;f RZpR¥iRY ek itd4pendently hydrogen, or Cy.z2lkyl (such as
m%ﬁi?fdr% hnﬁ. 1- sul phonam de

Preferred values of R'®-R? are as follows:
R'®, R" and R*® are hydrogen or Cy.salkyl (optionally further substituted by NR*R®).

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

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



_ Nr(24(2, 3-difluorobenzyl)thio],

W R, 2R) =2, hydr oxy _t Ilnethylpropyl] oxy)

ypazeti di ne- 1- sul fonam de: and 5

N-(21(2, 3-di fl uorobenzypt hi o] - 6-

OSB3 e 91000 ) T B

N12-[[ (2, 3-di fl uor ophenyQret hyl it hi o] - 64(25) -2, 3-di hyd

roxypropyl ] oxy]-4-pyrimdinyl]-1- azetidinesul fonam de

N42-{[ (2, 3-di fl uorophenyl)m Lhyl]thio]

- 6[ 2- hydr oxy- 1- (hydr oxyrnet hyl ) - 1- net hyl et hoxy] -4- 10
N3 [(H3-diflgrbphebyBrrety IHhin6-(3-hysinauyi Hehydroxymethyl)propyl] pyrimidin-

S L o] aopyrim iyl ] 2

. N{(hi(@ Balidemd fenzydtiiales- (IR, 2R)E%-Bydsexy: inethylprohdioxl. )wahﬁtlilh ]4
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h 1-tnet hyl et h
yl}-aﬁ‘?“%%/”regﬁ%“gﬂl ‘ﬁ%ﬁ% i oyt i di nesul f onani V15 a2 [
N{Z-B23-ddilforetencytiaciyd- )[(E A5y hydrhkys ] -nfseHy(pidpyHexyh yyt ingidip-41

| et 4-pyrimdinyl 1- pi per azi nesul f onam de
Y\ ‘dﬂy"(’z "%Ol&%}l?%o%phenyl )?/re% hyl ] Itohloo] 6-[ (1R) - 2- hydr o
N- Xy{[thBl dﬂﬁomphcnyl)mcthyl]ttng] -6- [[l(?.S) -2, 36d1téydirqoxgpropyl]oxy]~£||-1-pyrmé1dmy1] -1-
ne t ho -4-pyrimdin -1, 6-di ro-1-net hyl-6-ox
“89‘“59%81?‘1“65”%]3u| fgﬁam' de NZZ] [ d d
N{Z K(BB diﬂhbmplianplbtﬁﬂyﬁmel 6:2-hydadg} - GydrodyietB Dy chebyly thdxy]-4-
rnet 1&»; gﬁ | rni di nyfi 1-azeti di nesul f onam de
‘F{ f“ﬂfS i¥eny! ) met hyl ]t hi o] - 6- [ (1R) - 2- hydro
N- )EQL[[Q}B aﬁluorophenyl)methyl]tluo] 6-((1R)-2-hydroxy-1-methylethoxy}-4-pyrirnidinyl}-

hoxy] - 4- pyri m di nyThret hanesul f onam de N42-
2 F‘Faf'gﬂé%ﬂa ﬁ%‘)r ophenypr oet hyl ]

NAR{[@,3- Sﬂmﬁbhe’ﬂywanﬁ}tmoﬁs{@&mihyadrngy}neﬂayxaumﬂmpﬁmmyu

nor i ngsul fonam de . N42
4F3[r{di’]°gqg’F?IP‘§8r ophenyl ) et hy1] thio]-6- [(1R)-2-hydro
N-)KZL{[QZ; ﬁfl?gﬁoghdﬂ?%%mﬂ}tﬁw -6-0(18)-2-Mydkdxy-1-methylethoxy]-4-pyrimidinyl]-

TG SR 7 s Db (YR s .
th}iletH@iyﬂLMl;@hhﬂKﬁéﬂl]- A6-ashy et 1dine {1} 6-oxo-3-pyridinesulfonamide

ane on
MR oS SOR e B BRIERY SR iprdrer bpretylethoss] 4 pyimidiny1)-
1- i&mﬂ]ﬁismfor%ﬁﬁgm pacmm (ﬂﬁﬁﬁ&%&hﬁﬁﬁaﬁﬂ]ﬂnﬂyﬁ -[(MR)E-Bychey-1-
- - 1H- |

e P O Op R PRy | |
N—%%[[Eﬂi_j-ﬁﬂlﬂ&bbﬁaﬁy]m&hm tRib P64 R)-2 AR biydi -BRthtefidk ) OPEHnEEiny1)-
4- F‘?‘T[h["élfs?éf"wdﬁor ophenyl ) met hyl ] t hi o - 6- met hoxypyrj r ni

NAR- q(zﬂs uiﬂh&b n 1) thioB e[ (IRN2KYEExy- 1-methylethoxy)-4- idinyl]-
N12- [ pl%r?\]3oftf)i);oheny()mat hM},thlyo] 6- r);et ho&yp@yrnlmmlgy

1- PHTQPd?ﬂ“JfTD% fiyl -1Hi m dazol e4-sul fonami de WO
N@@ﬁ@ﬂﬂ@&ﬁ@éﬂ%&ﬁﬁ&ﬁﬂﬁh@ﬁ@@éﬁ) 2-hgdroxy- 1-methylethoxyl-4- pyrmudmy]]—
cyclopropanesulfonamide

N-[2-[[(2,3-difluorophenyl)methyl]thio]-6-[( 1R)-2-hydroxy- 1-methylethoxy]-4-pyrimidinyl]-
1-methyl- 1 H-imidazole-4-sulfonarnide
N-[2-[[(2,3-Difluorophenyl)methyI]thio]-6-moethoxypyrimidin-4-yl]azetidine-1-sulfonamide
N-[2-[[(2,3-Difluorophenyl)methy1]thio]-6-methoxypyrimidin-4-yllpiperazine- 1-sulfonamide
N-[2-[[(2,3-Difluvorophenyl)methyl]thio]-6-methoxypyrimidin-4-yl]- 1-methyl —1H-imidazole-

4-sulfonamide
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R 2R) - 2, 3-di hydr oxy- 1- et hyl propy] ] oxy )-4-
i mdinyl]-1-azetidinesul fonarnide N~ [2
(2,3-Difluo rophenyl) net hyl ]

- 6 1R 2R) -2, 3-di hydroxy- 1 -
t%]%@f)lrﬁcgapyl ] oxy] -4- pyrim di nyThnet hanesul FEHERT Q0BT
N [2-[[(2,3-Difluorophenyl)nethyl] thio]-6- { [(1R 2
S) -2, 3-di hydroxy-1 -nethyl propyl] oxy ] -4-

pyrim dinyl]-1-azetidinesul jgnam de N-[2-[[(2, 3-Difluo
rophenyl )nethyl] thio] -6- {1 [ (1R, 25) - 2, 3-di hydr oxy-
NH2+1H62,BaRlitlecoppbeivdmetByl]thio]-6-{ [(1R,2R)-2,3-dihydroxy- 1-methylpropylloxy}-4-

o |l - Qkperazi nesul f onam de

P’@{‘E‘g{%ﬂéﬁilgﬁ\%‘%‘f‘@eﬁ‘@%ﬁ%ﬂ@%yl)-N { 2- [(2,3-
Ndﬁﬂz[ﬂ(mﬁiﬁﬂmnmiel t' I)ﬁljmiesﬂy%]ﬁﬁcgfﬁ(-[llfifﬂﬂ)ﬁﬁzeﬂﬂhvdw' lfﬁ-l-mggylpmpylloxy]-4-
met. [ i m. di n-4-yl }furan-2-sul f onam de
pﬁggﬁ%ﬁﬁ-q@ﬁ:ﬁ%ﬁ%@gﬂﬁ%mi oned conpounds and the
Ni2Al(28-TeiMdrophlenwhnaayd Hicl- (1562 5)-2, 3-dibjdvadyelsmethy lpropyll axy ] -4-
hé%rol%sigblteﬂ. est.ers Idherepf, taken individually is a

Py otz RESEEP Mt he i nventi on. The
Nii2-€& B BDiflworephicnyd)metiyt|tHi r6- {[(IR2PEB-dhypkaxgels sethglprophoxy }-4-
pr egar ion of clﬁﬁ_no‘gouﬁds 15 of fornmula (1) as defined
PARRVEY W BP0 PT88%Y€ (3) treating a conpound of
Si(mﬁﬂjh-a-}q?ﬂ:)anﬁm{Z%M-Hﬁhbﬁgéﬁﬂ)tgﬁ{}émm)efhyaﬁ?yand X

a s defin or ..an is a | eaving group
nghik e RaPREE RS Bohaindics (rosoon) where RS

i ﬁ &aclfii of theishve mehinsdiédngotnds aad the@pirimacsatkitally acceptable saits,

ereafter (I I,v), or (V). In any. Qrdger.. |

SRS Hor Ay SPERE freRebise e aken ot Bl s tlas e e
meatpeund of fornmula (1) into a further conmpound of

formula (1) 25 iili, oymng.a salt i formng a

b 00 P B REO Y P R gt J 5 TaoReliiaf of compoads

of forrnula (1) as defined above which comprises:

(a) treating a compound of forroula (22):
XR?

£
1
pQw:

(2a)

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

-



di gl yne.. 5 Preferably. 1, 4-di i d. . Th o
e b e S
pot&Guanithiba(dz, soditigf Mo preferailly. COAm cdivonnta insed) Suitdblet salvbsts. ... . ..
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Reaction of conpounds of fornmula (2a) wherein R, 122
and X are as defined in formula (1) w th sul fonam des
(R3S02NH2), where R3 is as defined in fonma (1), can
be WD 2006/ 024823PCT1GE20051003257 -13- carried out
n the ﬁresence of a suitable base, solvent and -

[
P38 Reat ed thermal |y or by ni crowaves. RETHRIPIEQ03257

of suitable bases include nmetal carbonates such as
those fromcesium ' potassium [|ithiumor sodium
Most preferabl y-Cesium car b_ggat e is used. Suitable

solvents _ . include toluene¥and ethers such as

cantiidsmt i, thd peseadeyod b efitabl ase L solvedi £nd amelyst dibatedrhamellly or by

. catal ysts i.nclude.a suitable palladi um0) soyrce ch

ing B0l irm et e AR PesuRBan BO o hesh: 1 wRcoB .

PreRetR(y0h4 ) 1Bkaneqs uskd:t The teriyseratinp BEIMY kdabviraeh beepatotradibdfReen

PSR bl ot Bt ot S ML ERGR ) il e

pzﬂlﬁdiQm(hﬁ) m@(ﬁc@ﬁmmﬁme&ﬁw@&m&ﬁ ipaitaaiy(0) (B8y(dba),),
0 | ne an 0s) ,. Or . . .

o BRSO T AP R B ORI SO R e

pl’gs_,cﬁcfc olEa suitablle Iigﬁﬂd Sll;l:l as (9g-dil:zlcth%ff(—anﬂlene-tl,s-diyl)EE{diphgpyl—

I ¢cycl ghexyl - phesphi np-2', 4", 64r| - ropyl, 1, 1. - bi phe
BRI BB O Dt Ao 0 IO i T AR o oo o1 2-
di€yephetdphysphine-264 ﬁiltﬁ%pﬁlgfmi. Naiphedyl (XPHOS) (either in 0.01-0.5 mol
eqt}\lﬂgvllaﬁgts)l. ee ZrXblhl;t ggg’ta Ssettcglgg' glog?sl tlng( }bglrxrzgvgaengai?:gt%gg?igz)dl%di)um@)
o oL 8 ] aop petiany oRRyis &okos)n
0 4PBSH R RADE 1 g et 0O THCA B R s B

150r (&)(b)treatid d@ndotardstialaqbb)f or mul a (2b): (2b)
wherein RI and 123 are as defnmed, in fornula (1), L is
a | eaving group such as hal ogen, PG is a conveni ent
protecting group or hydrogen an ere X i s oxygen or
sul phur, 20 with al cohol © HWR[or jhiols HSR2
respectively wherein R2_ksSa & i formula (1) in
the presence of a sui ta@l e b@se nd %ol vent, and
optionally thereafter (i), (P®),(iv), or (v) in any

or der: i) renmoving any pr o%ﬂ?ti ng groups; i)
converting the conmpound of for a (1) into a further
conpouwbkreifi Rf and iR ze §s)defiRGfin fominnig (B, 5 4 leiving grauprsicigsa

hdid) gglq,r#tgis\é)cogv%lru%tnpgotgcreinig Ero\ﬁlia \olrohyla}é)%{alg) Swal]%l'ee)( %So&%eh or sulphur,
with alcohols HOR? or thiols HSR? respectively wherein R? is as defined in formula (1) in the
presence of a suitable base and solvent,
and obtional]y thereafter (i), (i1), (iii), (iv), or (v) in any order:
i) removing any protecting groups;
i) converting the compound of formula (1) into a further compound of formula (1)
jii) forming a salt
iv) forming a prodrug
v) forming an in vivo hydrolysable ester,
Examples of suitable bases include the alkali metal hydrides such as Na or K, or metal

alkoxides such as Li, Na or K-tert-butoxide, alkali metal hexamethyldisilazides such as Li, Na



Exanpl es of suitable bases include the alkali netal

hydri des such as Na or K, or netal al koxides such as

= Li, Na or K-tert-butoxide, alkali netal -
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hexanet’hyl di sil azi des such as Li, Na WO
231 TT/ GB2005/ 003257 - 14- or
ﬁgﬁg ﬁ% iy di si | azi de, or metal carbonates SGtfBHL003257
Na, IC, Cs. Suitable solvents include

N, N- di net hyl am des, 1-nethyl-2-pyrolidinone, toluene

and ethers such as ani sol e, 4,et rahydr of uran,

1, 4-di oxane, glyne and digl yms Al so, conpounds of
of thnmﬂ(}/l@lsﬂmw o metbeachoRBesuch assNal & Chedhifablefsolvenys igclude

MH-dime hezﬁrP s, {n%%ﬁ i‘gyrgﬁcﬁﬁb%estg lile%%d DALAYG Jcij&ag(ﬁﬁi“sdlé a

convenl group rogen
teGeRydrafnras, lbfbmdz.ane,agiymmm@m@d from corrpounds of

08 R B R D M, 5
leavieg groop sigh anigllogey, (REG rseacn“emnntﬁmtebtmg grosp OSyydrazeh imd Xis-

8 1133 36 Sui 26C .
b 8 SR et 1 soffpottds Bt Rt LR e R S b Hinea n
formelat 1 )y ‘tm@umémt wﬂna;suithwgiﬁ;otcbae Qlkeﬁunmé’rlﬂeﬂpaﬁﬁmagg Sy, reaction

99-10100.

o o fat 200 S de BaR LU0 ik s Sy prb G bS50 66 or
esmfx‘du:lﬁtﬁl“S?‘E.ﬂmt conpling? h@fz _t’?bﬂomrcgif;ﬁdm‘(\?fgc hgﬁt b2 1, pp9550-9561,
K5 0l B 123, VPO SR ITI00 T Bie sERSEIR OER e palebT oy e
seﬂtt bse dndmheyﬂ wuiaﬁaaﬁedraﬁer))dmmiehmy um(0) (Pd2( dba) 3),

oot SR RIS PR, Bty Shat e pRIFHGR SRl S e ana

scié&n&iﬂ:lhﬁ&&ﬁdlbf]t&bh&ﬁcebdoﬁb)ﬁpdllﬁflﬁﬂiﬁ) QP@(dbah) or palladium dj-
| ana .so S |1 NnC
i AR St e RETeRR IR0 s ampagomepjoride;

atidSsazeskihclude i a- b odgphihe\6rsdi-iso pad pyl bhglad fne Said tséllvéres include N,N-
al.l adi um S salts, bases and
dﬁ‘ﬁ'wzfd’f[%m?l qu}h{\é]c{% li’yéﬁ’sgiﬂgd? “acetate; with |igands
t rl mtdsmmy}pﬁbomhg@exm@ﬂes of suitable pa]ladlum catalysts ligands, salts,
I S-di C) hi no bi
b%ﬁas %ﬁa v%ts %LFIIB ﬁ%%m%@l a cﬁﬁtep Wét%rlllﬁndé rﬁetcyagl?exy]rfbosthc or

2puﬁ$‘dilpfw:ﬂ'ﬁivl-lpﬁ¢spmnbh 133lphenybort aﬁlsbuﬂgmlphbkpﬁmbatle biphenyl or tri-t-
sol vent s

o{alPPRR A GGl DTS o s B acoP D0 57 PSRl Byt o sgpts
td‘n@hnyaraﬁBﬁ)mMmﬁm n R, and R2 are as defined in

T e nBhingSe At Y B B o S BE PR B o

X ifloty@eti salphds) cad Bélprepdrsd fforh e@ﬁpdﬁgdsgffmum(sjwwﬁmm R'is as

ety 1 Bl e oL BT 2 D v

HIORE 3¢ ilids BSRawhdtkit R listas afHRd dfdnSalh Y19 A4 the presédde of a suitable

base and solvent,
L
fl\)llq\
1
> R
L N S
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Exanpl es of suitable bases include the al kali netal

hydri des such as Na or IC, or netal al koxi des such as
Li, Na or _K-tert-butoxide, alkali netal
hexamnet hyl di si | azi des such as Li, Na or
K—hexanet@yldisilazide, or-nmetal carbonates such as -
NEO 2867044823 )i t abl e_sol vent s i ncl ude_ PCT/GB2005/003257
N, N- di net hyl am des, 1-nethyl-2-pyrolidinone, ethers
such as tetrahydrofuran, 1,4-dioxane, 5 glyne and

di gl yme. Preferably sodiun1§¥gride i n tetrahydrofuran

at anbient to reflux tenperature i s enpl oyed.

Al s @Examplepofimilsblobasésinaiudeabe( alica)i nudeed hgdriveganb afida ar k6, cametal

onIs-hesrmdily|disi ez ide) of metal tatbofatds sachths INa| K, Gs. | Snirablagpgphn igzlude.

h as, hal ogen treatment wWith. a sui ly 10 )
R R T A R e R
glgma dnd digipme.( Byefekabiyt sodddi3dridecin Betgapydichdean dfldhienoto refhixh

a sui tabl ratected boronic acid or ester under
temgff?iﬁlﬁlsg%e} Y$ng" type reaction conditions (JACS,

19994.133 Oo%élbhgdst&ErﬂiaQ@ﬁlyheﬁﬁfﬁa?@Qﬁm _a@deﬁlﬂai in frinrlmugx_ (1), and
R - In the presence Sul t al_hadl um
KO e b g Pregaed BoOROBPGe SPUBHE P DHE IR 1A
deFinedrinfoDmda/@) RS is A deavilh ERup siches Kaloded 1 tfeaididhi WilSa suitably
pSRAIRLES, O SulL abl e pal L adl U cat el del Syl 3o, ¥ 193
1136) & witHoesuiytly froReRe 66:0mie heli podster dhder($hzuki CoiePeg s reaction

or,, pal ' | acat at P - add sal i ncl ude
copen B S 2L, PSS AL S e e o ki 1 e
préRdcd T8 6itdbJallslifurh Edtalst Nighivd, 84l, Bse @hd solvent with thermal or

di -i sg&r opyl et hyl anmve; and sol vents i ncl ude
TOGTNR ‘formam de or N-met hyl - pyrrolidin-2-one.

Pr effet &Hébck" & baglingy) &k m Ié@@)ﬁdi.lﬁable_y\be%lqlbcgﬁ@cbtaﬁﬁs, salts, bases and

etra-n-butyl ammoni um chl oride, wt e ) )

so¥epts P pislaibtey opnes e pe P iomi) (e @ibr opralindiem
acffe (Pa(OER); QM. salsihclude pothéditm LHORder RtRni HigSamowoainpLasride;

of sui.tabl e, gabl I fndl,um catal ysts, |igands, salts, J)fﬁﬁs
ang hases g frn iy amine 95 di-isapiPRisthylariEeand solvapsipplude NN-
dilre @9 Feknainfide-o2 WoERFPOyHBIGSR1ind Preférably palladium di-acetate, with salt

2, 2" bi s-di cycl ohexyl - phosphi_nag- 1t - b,i$ enyl or
‘eH?'-“tb-“B’ﬂPPWQ%‘H%QB‘Pﬁ o¥ih P“—%P’BH%‘H%““B mgsphvent NN
diletny trRRSIR 4095°C\k &bipl§yt S pot assi um phosphat e

(1G3PO4) or potassiumtluoride in solvents i

t et riEoh 7 tpg FOURngS, Bxamplss of ghitabe ppliad g Gptalysts) Liggrdmsalts,
badbs A8 R819d1is Wklhde Jall B dPacdtakdh #ith ligands tri-cyclohexylphosphine, or

di cycl ohexyl - phosphi no-1, 1' - bi gihen | wi t)f'w_ salt_. .
2.3&53@@{(:[9#?% gﬁ?ﬁ%}?‘él’(lkl%‘ﬂ)@yl N Stdqu%;é-ﬁ}gospMno-l,l -biphenyl or tri-t-
b&cgbﬁébmdé;inm%@rboéafssiﬁrﬁgh&phak@cmﬁogwﬁ&aésﬁmqm}i@a/;ﬁqehems

mpounds of formula (2b) wherein R and R3 are as

tegratpdrrderan or k. brierang Xrafprably palladivm dicecptatgwiivdiegrdtip Psuch
di@ﬁ:l&lﬁkﬁ%&pﬁ%—lﬁﬁbtp‘ﬁe@l Shiltsal b&ad@.fuﬁhﬁﬁ&ﬂhﬁﬁ (RIPDPinWlvent

hal ogen ‘'may be prepar€d by reaction of conpounds of
teprahydrnliaray grefluxtterppersfurpis mpleysd.def i ned in formula (1)

and j I j ueh,ass hal 4t .

Ul (e PR (N MER IS ndR. R8T R e (1, Lisa
leg G 0nR 82l pORloesr aWs) (b § 3 28iRblejgotecting group or halogen may be

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

and L is a leaving group such as halogen with sulfonamides (R*SO,NEPG) where R is as



defined in formula (1) and PGis a suitable protecting
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group or hydrogen, in the presence of a suitable base,
sol vent and catal yst heated thermally or by .
m crowaves. and optionally thereafter (i) or (ii) in

2‘%\%@6}3%% i) addi ng any protecting groups; f*gbiﬁ%ﬂoﬁ%olazy

rting the conpound of fornmula (2b) into
compound of formula (2b) Exanples of suitable bases
i nclude the al kali metal hydrides such as Na or K, or
nmet al al koxi des such as Li,_jNa or K-tert-butoxide,
al kal i netal hexanethyl di silazides such as Li, Na or
defink indfpremis/ (19 aesi FQGuisiaduitablsy prote¢ting gop oo hysregen s te pagsence of a
i i Fncl.ud nitrile,
ool S oL hnh Ry RO Bt P M ABRGEIAT e e
artderppienadly threecafiér () lve (i) o enyareder:on can be perfornmed
en nd 120C. Exanpl es of suitable catal ysts

i) gg&]_‘\{\galé/ p}gtgctﬁ

inc a sul F%)IuES;pal | adhun(0) source such as

iiY ehveatingsthe coyyeayd piifosyi (28piatd afdithamcdRe(ua 8) #ymaa (2b)
tri dib li.d t i | i adi 0), .cPd2(,dba) 3
PRGSO SRR T O T
mj(:l_ﬁl eﬂkcddidﬁetﬂt%]as Bi] Na»al;ﬁttbve—heroﬂid& -atkiali ekl B xelinptheldisilazided Syzh as
e (Xant phos)..., 0r, 2- .
Lig N8 St KRB e o sl cabauetgt b sy &5 G el sy
ing]hdeﬁaddioml?]b ,_(Ibl@hydlroﬁ:l‘ams p,mdliuiane_il. plyme a?d di)g(lyme. The temperature of the
' ' otrl-l 0 L, 1 - Dl n . )
reBep i SR EPTPTR ReRE 105 i LA ETAPetel SE s oty fpelnde a

sufitablephliadfuiy0)abtkcé stch adwairageriphemyiphaspHiieppitidaen (PACEN;).) or

tn%@:lﬁ%ggyglq%rf?geéc{@rd%uail%ng’qbb%?e@%gIJ%ﬁac:ﬂ?qs%scggF E{ éuri]tgﬁe i]igand such

LY

asl_;_(ﬁ]Q@Qﬂm&ayl!-g}gxmm-msm)b@b‘édéﬂbﬂﬁl@lﬂﬁmﬁﬁ @Qﬁ;ﬁ@hm,rdrdfe.
. regcCti1 on, arried.out .1 n.t resenc 0 .
Ay R PRS-l i Diensr o g iSO B F e
2’ggx’-wml_sbﬁbpyéﬁej1Lb%5erg5(xm{%s)ed in forn}JI a (1) and é is]c
X ' - .be, pre ed, from.c 0
o SpraponadR ot ) Tetei] Bs Beaed oo (1) 2ot L % hafdgen
maji wlbrhgdm'Addm_ écalm)mdfm Ecﬁn:th ; a (B pwinseigl T is?@ deﬂ';gd i:of_bfﬂ:hla(l) and
n S nalogen 1n e presence .or a ul e
L Dot it St B ak o Pk BT R ey o BB HRHEG
reh&t?nalhalyebb ikc):arﬂ&i &lt i:hmdﬁmdndegmﬁacdmaﬁylbﬁméd\amm. t( l or
net a carnon es as . . , .0 nme
acet “%45&2% “él% "I\]Efe‘qlgklo’ls atﬁ"itj’éﬁ?‘r’]ﬁ%‘l’%l& ép &%ﬁ &L

such as Li, Na, K tert-butoxide. Suitable solvents
i ncl ude water, N, Ndi nethyl am des,

1- met hyl - 2- pyr ol i di none, €Ns such as

t et rahydrof uran, 1, 4-di oxaqe, lglyme WO

2006/ 024823PCT/ GB2005/ 00325N~ "SH

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

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



-17- and diglyme and al cohol s such as net hanol ,

et hanol and tert-butanol or acetonitrile. Preferably
sodi um acetate in acetonitrile and water at 40C
tenperature i s used. Conpoi nds of fornulae (4)
am®d mod/dzegzscommerci al |y avail abl e, are wel |l |lpg@ap008/003257
the literature or may be easily prepared usi ng known
techni ques. 5In each of the process variants outlined
above for preparation of conpounds of the formula 1 or

a pharnmaceutical |y acceptabld7salt, solvate, or in

Mé U AlyRakk smﬁ% SEmbie e Iﬁ%}d asét:ept ﬁaftatanb% oAk,

con or sultable mater reac

Rr@fm@bhlsgmmraemtesremmme v atercy AO°Catndpematgneumd
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:gjg?ecfi%%mgg ose 4&%@%%%@% auﬁnr{{iﬂflﬁl T8 el g inthe

literatorsas amy bk etmle Pppessé nsinglowommyeshtiiass. cert ai n
fu nci% %Q?Ef gk i’b‘&éss et NG R bor Qe RTLAR of%é&ﬂ

t he rting eagen S or Tnternedi aterconp
formandi T or Hphapmaseuticallyl adegptphlosalictoiwaty, grio wie hydiblysablet drmr thereof,

egéhe&%easttét r{]co%gelﬁgl‘f of é?ﬁ[%i% t%fﬁ; 01f 2 rrllgll!l g%nﬁ% ons reénfesegﬁs an

nvol ve, an appropriate
mﬂmdmi en@dastu@ttm oijﬂaeppsent :‘ﬁlwmtpnot ect i on and

d de bed

o A5 g hed bEhAR g B BP eSn W ke SES TR Ry
Jﬂv eniivn @rtammalai gmupﬂwh anhy@ro@br (ﬂ:ﬂﬁ@‘oupﬁ frckhe startlng reagents
'P ive ' ' h nd ,
oS5 P8P R S A9 i 0 e 58
pt<bafidn of the compoundstof forpinkad 1 obayciomtes) | aemt app@aniste gage the

d t b
PSSt By BL 0 i bf IR H 0B el o eI Bt ona
gpotiph iss’hlé,sdddsm't@ﬂﬁmrPdotunw Grwipt in Gipeds ChatinEtdita0Bs). W, F,
. incl ud | t d.t
Mg blem i Bre 085 o TEBI B RuBlS  OrRbp B st g e, T
WrGregne & P. G. ML %ts;mgumérsokncfeﬂ%n a (1) may be
t d of 1
C o BRIt PR i BT e prsan Mty Batbooks
sﬁcﬂi‘qa SOnghnief CHeariismy!’ by (ctiafhaid@lagdearet Elaﬂ)ubitﬁhéﬂd oy Oxford IlImarersny
tion e s r
PR 5% LB B TaRart PRV B BV LE PR Hiipecs, swh s

cﬁbhﬂélﬁmﬂréféﬂrm;ea@igogpﬁpryl ation, aromatic hal ogenation
2 At 0 0 FLSRSaR S B B
(SR8 hicbrHilng. ofﬁdrhﬁlar(%)ln‘sl@by. prepXed rbmh@ csmpsﬁﬂdtdﬂ Euinglai(Zb) by
R e N e

a?_s}lé.t{&é r&Eéﬁ@d}ylaM h&latBh,SulhordAeH, phb@ﬁbi?&ﬁoﬁ, @.ﬂﬁﬁaln@ﬁﬂo eflation
ylL e 0 er cCo

n%bsynds of formul a and fornul a
apdeqypling trartpns. ssorsagiooomaphysd &@é BEY SEpsuents arsto

existing substituents. Alternatively, existing substituents in compounds of formmla (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 formmla (2b)

tespectively.



Conpounds of the formula (2a) 1:12 N,R L N S (2a)
wherein Rl, R2 and X are as defined in fornmula (1) and

L is a leaving group such as 5 hal ogen, provided that
when Rl is benzyl, X is oxygen, R2 is nethyl then L is
Qo fobd/udage or when RL is benzyl, Xis a boncfcrﬁ?nzbo%moszs'r
propyl then L is not chlorine, represent a further

aspect of the invention. The conpounds, of

fornmula (1) above may be converted to a

pharmaceutically acceptable gglt, solvate or in vivo
hydr ol ysabl e ester thereof, as discussed above. The

sal t Gogpeyndsod fherfopmla @ahasi ¢ addition salt.

The conpounds of formula (1) ha ﬁzactivity as

phar maceuticals, i.n particul ar @s nodul at ors -of
chenoki ne receptor (especiall ) activity, and

may be used in the treatnent thaégpeu¢ic or

prophyl actic) of conditions Q §/$n human, and
non- human ani mal s whi ch are exacerbated or caused by
excessive or unregul ated productegn of 15 chenoki nes.

Exanpl. es. gch_condi t.i ons/dj seas i pcl.ude (each
ko RPEPR AR ] 6 g5 o aefied it oot (1 £ 7 e o such o
5 Ha{)o@éﬁ, prc;vﬁﬂ%&tt]iﬂ ;whbn/g’ @ibgn@ux iﬁib:%%aﬁ( coﬁ%& ik ﬂﬂth hétdL rshfﬁom&im or
sthuctiv u nar i sea ;..asthma, such as
HEBRLH ‘%ﬁn,zﬁaﬁﬁ%% : %3 R tﬁ@% L é%ao% FHe ApreRfRk ¢ urther aspect
oAthelinwmntip@rti cul arly chronic or inveterate asthma

(e.g,.late asth an [ rways 2 i
by porbh e S pageye (b SRy Prcontetsddo = sharmegptical
aabdptblal salt,r olvaielor  WIChyaitLREBIE estétithbirdof Sas diRGdskdi dBve. The salt is
rbgnLti§)QaSﬁﬁﬁ$,$£ypertrophic rhinitis, rhinitis

10" profrrable qibgsic h$% sicca and rbinitis medi canent osa
Menbr antiésopdpbitids bSfoteh (Y hB@ A0H AR Pharmhédtital) HSpattitdlar as
Igse domepr anpus rh|n|t|s,afqﬁ§§#5fouLous thinitis;,
LT Pt R P EoPRien (ERaPHY Yy i3Sy Srd ey (s ed n the
theM@4n) (t@i‘ﬁbe\iﬂﬁﬁgﬂ% Pilabdt) Bf Ghaditic RV GRba4e § Mmah @ASD-Fman
lung and rel ate iiseases, fibrqid lung and idiopathic
apipngls WP TP ST IRE QREAReS, Dy CRIeS BBt R varFaulpisH Rroguction of

15 ch&BMHRdsO Eiladh e shétBoonSBHRNRGAlek Rlude (each taken independently):
spondyl oart hr opat hi es (i ncl udi ng ankyl osi ng
spondylitis, psoriatic arthritis and Reiter's
di seasq)y aReRehkory thict SaRGuctwb G048 IReR¥ HERER: SRhic
system ¢ _sclerosis; WD 2006/ 02482 PCT/GBZOOS[O%BZS? _
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
including rhinitis caseosa, hypertrophic rhinitis, rhinitis purnlenta, thinitis sicca and rhinitis
medicamentosa; membranous rhinitis including croupous, fibrinous and psendomembranous
rhinitis and scrofoulous rhinitis; seasonal rhinitis including rhinitis nervosa (hay fever) and
vasomotor thinitis; sarcoidosis, farmer’s lung and related diseases, fibroid lung and idiopathic

25 interstitial ppeumonia;

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

Behchet’s disease, Sjogren’s syndrome and systemic sclerosis;
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-system ¢

-19-.(3) skin - psoriasis, atopical dermatitis, -.
contact dermatitis and other eczmatous dermti des,
seborrhoetic dermatitis, Lichen planus, Perophigus,
bul | ous Perophi gus, Epidernolysis bullosa, urticaria,
aggigﬂ@%mpg, vasculitides, 5erytlaenas, cutangQSiiosooszsr
eosi nophilras, uveitis, AlopeC|a areata and verna
conjunctivitis; (4) gastrointestinal tract - Coeliac
di sease, proctitis, eosinopilic gastro-enteritis,
mastocytosis, Crohn's diseasgg.ul cerative colitis,
indetermnate colitis, mcroscopic colitis,

i nflammatory bowel disease, irritable bowel syndrone,

non- i(BY SR GlsEuiadishtSpicah @amatit@Q etk Rt Bir@etitRlah@ bk R zmatous

Muchhww_afmnsremﬁef;omihe

mi gr ai ndernifides; sebrhogtic depatiis, Llc](-f’S‘)P%’é'%?\? P‘&gh&‘ﬁdbuuous

per i phepainphighs] Bple®\bHsRMulloshlo i, %gﬁ&é:ﬁiaé \oﬁscmldes,
di seases and 15denenti a dlsorders . 9. Al zhei mer’

di seas e SPLIRIEErWiEPus Fosinophifias BYeéth%ﬁ?Pﬁ‘%l argqth apd Wﬁtabr
neuron dbgeaEReis; Cr eut zf el dt - Jacob' s di sease and ot her
prion di seases, encephal opat hy (Al DS denenti a

conpl ex), Huntington's di sease, frontotenpora

demendy @asthaubéstang &aﬁ‘@'@ﬁh&c&h@ﬂé@ | @5inS8HE Pslrd enteritis,

pol yneuropat hi es, e. cui I | ai n- arr6 s ndrione;

chroni c I‘Fﬂﬁ‘i"Pﬁﬁ%p&?b}a sxinsatey deeratiye ol indeterminats colitis,

pol yrad hﬁ&b%ﬁiérc@ﬂﬁt ﬂM&mﬂth!oI‘j ﬁo%?ﬁlséﬁ&t %aﬁﬁ%&@@&ﬂﬂ’ome n0n-
pl exopat hi es; " CNS_denyel i nation, e.g. nultiple

scl eros F@aﬂa&mré digrrhese Frodaeleted Alleasien whielyfiage effects remote from the
encephalpmygl, ifidriine, 3Rt WhAGWSa: SCl er osi ng

panencephslltls neuromuscul ar di sorders, e.g.
nyast heni a gravis and Lanbert - Eat on syndrone spi na

di or def) SentPal@mdt &; eRBhGAl 0t AR jsterh 2 NRRBEGRhetative 'aﬁeases and

stiff-rman 25syndr one: paraneoplastlc syndr ones,

cer ebel femenge g@w@praﬂ o A LgReE A ispAvR AoHp PTG lterabplsrosis and
traums, Lrlﬂel sease I %er n &2 718k J%E(;Begdﬁé %ﬂépﬂ'londlseases,

erosi s, Acquire

InnunodETVéﬂ@ﬁ@?ﬂ@ﬁwdABH%¢¥¢WMQ£Oﬂmhﬂhdﬁm@nyphédﬁﬁ@%us
system g, oraf’&nfe Eg??ﬁ&ﬁ}!ﬁ eFiRSl Q) dcmenj:la

thyr0|d|t|s nep rotic syndr

eosi nopmlmearorpa@mtnguﬁweBam prdsgme) chyppic mflqmm@mous
| eprosyge gﬁg}aﬁhc&ohaﬁ%&g%ﬁ&%m %Wo%athy,

post - oper |ve sl ons epsi's
20061 02¢ga3PdiRsEId @@ﬁ@g@‘@ﬁ, e.g. muluple sclerosis, acute

disseminated/haemorrhagic encephalomyelitis, and subacute sclerosing
panencephalitis; neuronmscular disorders, €.g. myasthenia gravis and Lambert-
Eaton syndrome;' spinal diorders, e.g. tropical spastic paraparesis, and stiff-man
syndrome: paraneoplastic syndromes, e.g. cerebellar degeneration and
encephalomyelitis; CNS trauma; migraine; and stroke.

(6) other tissnes and systemic disease - atherosclerosis, Acquired
Immunodeficiency Syndrome (AIDS), Iupus erythematosus, systemic lupus,
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.
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follow ng, for exanple, transplantation of kidney,

heart, l|iver, l-ung, bone marrow, skin and cornea; and
chronic graft versus host disease; 5 (8) cancen -
espesdogddypznon-smal | cell lung cancer (NSCLCO)perigr2005/003257

mal i gnant nel anoma, prostate cancer and squanous
sarcoma, and tunour netastasis, non nelanoma tin
cancer and chenopreventi on netastases; cl1l0(9) diseases
- in which angi ogenesis is aggociated wth raised
CXCR2 chenokine | evels (e.g. NSCLC, diabetic
retinopathy); (10) cystic fibrosis; 15(11) burn wounds

& chr@yiatioghalirejtei®i Sdcutebdd chrérié RUURingyRr g @S Gensplantation of

- -for. exanpl e disorders_.of —ovul ation, nstruation-and. ... .
i npl ant Miﬂﬂ?’&yﬂeﬁ'ﬁﬁbaw%ﬁgaﬁﬁ FqrRes; and aft versus

re-perf wSit@ikehsdj Ury - in the heart, brain, periphera
| i mbs and ot her organs, inhibition of atherosclerosis.
Thus, the present invention provides a conpound of

f or m¢kya chdders Odspétially nBhShsIB&HHhinipCoahdey QIR Ablighaft@hdlanoma,
solvate or an in vivo hydrol ysabl e ester thereof, as

25 her eiPFst&saRce andhiggapsys sereems, and REjogppetastasis, non melavoma

Pref er algkiy chiter SATAGHAISeRon! Rastdident i on are used to
treat diseases in which the chenokine receptor bel ongs

to the CXC chenol dne receptor subfam |y, nore

pr ef eoyalaid¥aded £intvHigoine HRAIFBK isRSsobRE8 Rlitraiked AXNERIMEREKine
receptor. articular_ conditions which can

be t r eatVEls\§-MNIHEC, AbptEusaor#hy) he i nvention are 30

cancer, diseases in which angi ogenesis is associ ated
wth raised CXCR2 chenokine |evels, and inflammtory
di se4iQ&ysdigdibrads;ast hnm, allergic rhioitis, COPD
rheumatoid arthritis, psoriasis, inflamatory bowel

di seases, osteoarthritis_or osteoporosis. W)
2006 /b0 by Feyrdss? ghpmisplinicers;

(12) reproductive diseases — for example disorders of ovulation, menstruation and
implantation, pre-term labour, endometriosis;

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

inhibition of atherosclerosis.

Thus, the present invention provides a compound of formula (1), ora
pharmaceutically-acceptable salt, solvate or an in vive hydrolysable ester thereof, as
hereinbefore defined for use in therapy.

Preferably the compounds of the invention are used to treat diseases in which the
chempkine 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
cancer, diseases in which angiogenesis is associated with raised CXCR2 chemokine levels,
and inflammatory diseases such ag asthma, allergic rhinitis, COPD, rtheumatoid arthritis,

psoriasis, inflammatory bowel diseases, osteparthritis or osteoporosis.
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-21- As a further aspect of the present

i nvention, the conpounds of fornmula (1) may have
utility as antagoni sts of the CX3CRLl receptor. Such
conmpounds are expected to be particularly useful in

t Reo dbgedigent of disorders within the centr alp@Eiska005003257
peri pheral nervous system and ot her conditions

characterized by an activation of mcroglia and/or
infiltration of 5 | eukocytes (e.g. stroke/ischem a and
head trauma). In particul ar,-2he conpounds are

indicated for use in.the treatnent of

nour odedeh Pt BEeh Pebs Belb R omep g P uma ) may
Thave nwlitpat antagoadstsaif g CRICR 1 Maepton) efch eothpouhys aré Bgpected to be
compounds ar.e..indicated for use_.in the treatment_of . . .
SRR S 8 Rt iiost hioat tp L Ao eegrous

dyﬁtéiﬁ&;ﬂl _SﬁxﬁméonﬁiﬂioﬁMfﬁal_itexﬁﬁeﬁlbﬁl o Q{(tivmnfb.f rﬂiﬁ&g!liﬁﬁhﬂﬂoﬂinﬁltration of
arthritjs, osteoartluitls str , at IQscl er osi.s an
iR ST ARSR e R, CoRgtriiEh DB AU 5 tdcated
fohese E]mmﬁmdnﬁm ﬁlﬂmuﬁidsgbnaeti\tbﬁﬂd)gdefs dr Ei@t&j(elﬁhtﬁig&ﬁ&ssei iflmammals
Whi t he enol.ci ne receptor. bel.ongs.to the CCR

ol e oSt BBt E Y RSP 6 K0 8 s etrament of
tmltigle Eclﬁb?mhﬁm;fom Bfr?QIso iflichib® toBeigdful e @8 Rbbinent of pain,

n a further aspect,, t p__'esent I.nvent| on rovjges a .
o0 PHLES 150Kk oo SRS e BHEPRa) FyFral typercasion
accept ateeofipbinds SOihY diventdh mak aléh YOl &S Ry SREIsEs iR ShRA the
SRl L5 LK SR ot s
tﬁg@lﬁ&?ﬁoﬁﬁﬁlﬁaﬁﬂuﬁﬂs fBE QORJB fectpis. Iulse of a coglpound of

ormu ,. OF aparmaceutlc_a cceptabl e ,salt,
sol vat Ztug}?“i“i‘?rﬁf\% ?E‘?B’P%qﬂy%"@“ E’}é/‘?@FS 2 grd °f§§fm“la (1), ora
iRl ARRAIDS fKcelRiilnal, Jobitelbs 8 ko Bydfbethble BREHihdréYr, ds hereinbefore
trea{g?nt of human di seases or conditions in which

e AT P61 BFEHER ne receptor activity is
benef i ciyalsti @lrtheRaspédt, the fridchiiRfendsiPR6 s hCuRbe & &Isﬁpouna of

i nvention provides the use of a conpound_ of formnula

formula ), of 2 pharrpaeically aggepipblg sels ,5%%? & g yive hydeglygableestsr

thétedf] AheR¥ibe oy SHRbE1R 8det a b8l RAnt [ IhRIRhAPS 1B diseases
defined for use as a nedjcanent for the treatnent of

o5 spwlitons i Yhich medylation of chemaking seceptorestipty i enrfigiabi d

ar t hri tiy Sl $@HeP fpsot, théfirbRMTER=Afidn ROVRLs (B4 838 £ Sompound of
osteoarthritis or Osteoporosis. 25ln a further aspect,

forralalaos arharmpermticaly ageeptablasalt, spheate sinaivo dyde ter
tsﬁtgriegf%s'ﬂéfe%h@:?e}c dHned ol N HBGRBIc hbéH: kot tﬁec&e%a%%%%sﬁaa} allergic

ol vate or_in vivo hydrol ysabl e ester thereof, as
hipitisi eppesr oF ePethpyreaioid arthriis, nearasisainflammatery pwel diseases,

#ﬁﬁérﬁgf;‘iﬁﬂfo&& Mg in therapy. In a still

aspect, the present invention provides the use

of a cdmpdunier aspestoibprpiesent nyentiop provishuihengecofeicompoupd of

: [ s
e S N R L
thérect; asdheiednbefont ddfiped inHbe mamufactmesnt aghedinament fof wse istberapy:
condi ti 4 ' u ' . C [
Soti vi t]@ﬁfsgﬂ E‘éﬁ@f f&@?cg,l%le ]]\)%tehtqﬂveg{lon NEFRY dHSude 8 B Pound of
20064 (12,48 2 PRETaGREICAYy/a0@PRBIE salR Bolvate or in vivo hpdralysdbid dster

urther _as t resent -1 nvent i on. V]

e e RS ol S By S0 i B e bbfment of
Tploan disesert orcahditiomdx ehich odulstitntof chamhokirteeeq@ptor activity s
hﬁ%{o ysabl e ester thereof, as hereinbefore defined in
¥ nuf acture of a medi canent for the treatnent of
asthma, allergic rhinitis, cancer, COPE), rheumatoid
arthritis, psoriasis, inflammatory bowel 5 diseases,
osteoarthritis or osteoporosis. In the context
of the present specification, the term"therapy" al so
i ncl udes "prophyl axi s" unless there are specific
indications to the contrary. The terns "therapeutic"
and "t herapeutically" should be construed accordingly.
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The invention still further provides a nethod of
treating a chenoki ne nedi ated 10 di sease wherein the
chenol ci ne binds to a chenol dne (especially C) CCR2)
receptor, which conprises admnistering to a patient a

t Iveo sgogutaszal |y effective amount of a conmpoungGégleesinoazsy
formula , or a pharmaceutically acceptable salt,

solvate or in vivo hydrol ysabl e ester, as hereinbefore
defined. The invention also provides a nethod of
treating an infl arrmatory di sé@se 15 especi ally

ast hma, ﬂétﬂr%tﬁe rese mBH querJf'l &.{:&md of
soriasl s t oF d| sea eoart hr
grrmdg { Bocprcﬁnif@nsacemmaléy @a@pt@iﬂsak,wbrveueuon i mwadmirodysaﬁe ester

sl e SN 56035 R OURE | BER. AU RLBLRL o7

e patient a erapeu ectrve anoun
@@%Mi@tMﬁ,mH@r COED, dwmaqoidauﬁmtm pédriagib, ligflammatory bowel
t Sl]ﬁﬁl or in vivo hydrol ysable ester
e%%gofb&o er%f’%%dg}é%%% defi ned. 20For the
above- nirthé conégit ofrbe prosent speclﬁ@asn,ttﬁras:e:dm%thg@y“ also includes

Sl Vo SRR B SR
ddsthemgewically sbowld b@ccmenruedraehonmgsd | The

o, gk e, DAALTRSESGPL b s
dighereherdie ﬂz@mm"bmm d clemokine (aspaiatily SCKCRA) rdceptor, which

r al | f f
SRAFE et SAT T B PrLith $fercS MrPpe g compound of
foomgie perdy Iﬂzatmdcsuxim’ﬂy mbeptaw saltsolvate@r ingvosaidedgspble sstéras

SQC | th a pharmaceutically acceptabl e
1%§ DSD\‘/':'%O% d%?}lef\imuent or carrier. Depending on the node of

ad m ni sThedtvemtion Ialhcegpimﬂmmﬂhﬁd of aleating rap defl atvinGatorwidistase,

L e T S e e R L

Webdﬂa@&‘sﬁdﬁﬁédaythlﬁﬂm&ed;ﬁrdsﬁ d @ piient aﬂﬁnﬁ@ﬁm&ﬁ abfke>f, said

refergjﬁ%ﬁ?from 0,10, Fe 50 ]Wﬂ?&g%g tép‘éﬁnc{aﬁ?gﬁecuveamoumofa

BIPP RS dfiferionla M@ o2 @@ﬁﬁﬁﬂ&&&ﬂlﬁl ﬂdo@ﬂl@d 955(16'?] €53 or-id Bivo I
sent t| on 0 ovj des a pharnmaceutica

%’Bﬁ‘ﬂ%@? F%?f ?Sﬁeﬁ’ EQOCFFEEB‘?Eind of formula (1), or a

ﬁh gr WHCEit&ltgelﬁéblobeﬁmaﬁtﬁtﬂm mbﬁ ﬁahiea tl&@lloyagé fedaﬂms(tjaﬁ%demgof course,
ydr o] ysstbl e este s. her ei nbef ore define
OAL Ry St S téﬂﬂ?%ﬁ?@qﬂ%s?w the freatmpaidpced and the
.ﬂgjrde{amgateaj | uent or carrier. 5The invention further

provi des a process. for tZﬁ pre aration_of a

phar macBiftPERP s 3h SRRy PGPl tafs, solvates or

R QTR Hy &R Bys 01X ks &cﬁé@ffﬁwmlsai ol tBENBRADUtIWill gllerAy be
pharmaceutically acceptable _salt, solvate or in vivo

5pd Abibe formy of @ PhaResstical senapasitiap fyEhish forgalei(hed,
WidpBuR/ A6 RRERE! @ative YopAGkeaD tisHalabso Bielid /@it a mﬂm@ﬁﬁcﬁy

or “carrier. The pharmaceutical conpositions my bhe
aseprablesadfivant, ilspicorcpsyiey. dDepending qurbe MpgePTAdmmdstration, the
;ﬁ:!afu‘%&ﬁncglrco&dbohﬁ@n §i11 o\,fefa &rl:gmf)xli’s% Hotd 0P 9@%\# {ehe B by

suspensi ons, “hepta uoroa ane aerosols and dry po mder

we;ghm Imore m@rabbr fr@;t@toé e & fomy stillmere prpfergflyfrom 0.10 to 70 %w, and
B e o0 L T R et oS oy weight
mwe@ma@tﬂmrﬁmmﬂm form of solutions or

suspensi ons, or by subcutaneous adm nistration or by
rectal admnistration in the form of suppositories or
transdennal ly. Preferably the conpounds of the
invention are adm nistered orally. 15In addition to
their use as therapeutic nedicines, the conpounds of
formula (1) and their pharnmaceutically acceptable

salts, solvate or in vivo hydrolysable esters are al so
useful as pharmacol ogical tools in the devel opnent and
standardlsatlon of invitro and in VIVO test systens

o o o - o " Y Y e o
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The invention further relates to conbination theraples
~wherein a conpound of fornmula (1) or a

phar maceutical ly acceptable salts, solvate of in vivo

hydr.ol ysabl e ester thereof, or a pharnaceutica

conposition or fornulation conprising a conpound of -

Vo0 padb/a24628) i s adm ni stered concurrently or PCT/GB2005/003257

sequentially with therapy and/or an agent for the

treatnment 25 of any one of asthma, allergic rbinitis,

cancer, COPD, rheumatoid arthritis, psoriasis,

i nfl ammat ory bowel disease,~23-rritable bowel syndr one,

T e D ——— LT
compewndenf tfﬂrdtuhr(lh DI 4 pmrmqasmfca]@&tcseptabiefshhmnte oy inbdvae |

act:retabter&umaﬂ dnlutﬂtoaﬁﬁérs such as TNF-cc 30 inhibitors

such ant nonocl.onal antj bqdi es
ot o b e e R SL Do, Bl B9 PP e TR
mpmiuimgil fdhuhwmmmhmetulégipr(;aumhhmgs comifuad bﬁ@n)mla (1), ora
nonsel ect i nhi, bi t (suc
PR SHERIN aEhPiAbls Bl 70 L BB b B able S fhedat, asfpgeinbefore
deREMICHQR 4 PRI GO Q&{eﬁlﬁﬁa Ecﬁuvaﬁt‘} dlhlbapcﬁr@iﬁi&r The pharmaceutical

f I ub r of egﬁeg eno er of enwzéé%t@wquﬁa ﬂ bu@;ggretgthe skin) in
théféli'rhBﬂiﬁﬂutloaﬂa&@&ﬁmn@,%ptimmc%%?@&soﬁﬁﬁ@b rpysbzbatf@z:mnﬁons
sal | G ates .suc S. aSplrin - nhi bi tors such
or SRR OEa PRI o R 5 bl ERRS, By wders or
graiules, o 0¥ plpntkeRVadiiesieriBh Rohé ﬂ)ﬁﬂbﬁsolﬂtﬁﬁympé&mns or by

ci cl esoni, de; hydroxychl uj ne, peni_al | am ne,
sulH g BN T oY ST P UP A ign e KB of AYFPRTIRHE Ay
traBesBhal i iPQe’:IéIr@blilﬂﬂ cbﬁtfjtbttudb&;fﬁhebiﬁ%holﬂms adseRistera drilgl
sal azi ne and_  5- ASAs

convenj e agents include sy

opt cap iy Sk s bR P s o GRRE L BrAl (D
andl EHEH (PRErmAPEUtie A5 a0 EcptabRBEIsDIONateCst in IPORIdRIYsable 8dléls are also

afyé‘tl - ntegrl ns. The ﬁlgfsent i nvention still {urtherd
usgha) agphamagolpgieal iolsn fgde vlpparentand § {¢ptih ok ip girpgnd in vivo
test B)&EIMsifoxthé @.gxﬁiah@fof\thet d¥fed; df Ghtfdkinke AdEuRIGASAH VLS I batory

| nh| bi t or i po‘iytgenase (5- LC% I, nhi bi tor or

ani503ly gk 9@@%@%&8&@? FPIHEY SpRRESBY FICEFISRBY o4 HE At fag new
Qri@gpedis] eut on; ABT-761; fenleuton; tepoxalin;
Abbot t - 79175; Abbot t-85761,
N- ( 5- sThsdrvertiRneasther pelaigiie sembinasion (herapier FheRinfompound of
fortala @lb of £ mxﬁé&ﬂtﬁcﬁﬂﬁi&éptm@{aﬁ? Q6Y84ie or in vivo h% | sable ester

nmet oxyte rahydr opyrans such as Zeneca ZD
R rRIABC oY CaMPRSHoR AT L latipompritiaga corpound of formula

(1¥is GYARRBARNYRAIRAGy SOBRRHRNS withheray a.lad!oﬂ-a:a.‘t a 3[% f&]@a treatment

2- cyanoqui nol i ne conpounds Such as L-7 53 i ndal e
of gpiong af dsiunnalergiesbianiesasiss CQFD, meneg@ld FNOBY GSOTARY

inPi¥mato t%t%@el disease. mmﬂl@%o@él%&%?ﬂmé BY&IAk RS G\!Bktledpoms%s

further relates to the conbinati on of a conpound

the i rlv@nthp'&ﬁr,f%gl@ttwe@em qfﬁheanﬂaé@emrmdlsaﬁ@ aigid prgritis,
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X 7195. The present invention still further
relates to the conmbination of a conpound of the 25
i nvention together with a PDE4 inhibitor including
i nhibitors of the isoform PDE4D. The present invention
still farther relates to the conbination of a conpound
of the |nvent|on together mnth a antlhlstantnlc H




| orat adi ne, desl orat adi ne, fexof enadi ne, astem zol e,

16

15

20

30

azelastine, and chi or pheni rambae: The

present invention still further relates to the

combi nation of a conpound of the 30 invention t oget her
with a gastroprotective H sub2. receptor antagonist.

TIHO 39p@024538 i nvention still further rel ates toridpeoss/n32s7
combi nation of a conpound of the invention together

with an cc.subl.- and u-sub2.-adrenoceptor agoni st
vasoconstrictor WD 2006/ 024823PCT/ GB2005/ 003257 - 25-
syrrpat honai netic agent, sucBdas propyl hexedri ne,
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onptalodt bedtapbrfRuniosnles Sin S, S8R0, daf CoBdunct anas
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irsﬁ&'a's&%%?'%%?isk),(%hy X 7195.
The present invention still further relates to the combination of a compound of the
invention together with & 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 preseut invention still further relates to the combination of a compound of the
invention together with a gastroprotective H.sub2. receptor antagonist.

The present invention still further relates to the combination of 2 compound of the

invention together with an o.subl.- and o.sub2.-adrenoceptor agonmist vasocomstrictor



col | agenase-2 (MW-8), collagenase-3 (MWP-13),

strornelysin-1 (1viMP-3), stronelysin-2 (MW-10), and

stromel ysin-3 (MW-11) and MWP-12. The present -

invention still further relates to the conbinati on of

a conpound of the 25 invention together W|th ot h

NMQWPEE2828 of chenoki ne receptor function sdf ’%“05’0"3237

CCR1, CCR2, CCR2A, CCR2B, CCR3, CCR4, CCR5, CCReb,

CCR7, CCR38, CCR9, CCR10 and CCR11 (for the CC

famly); CXCRL, CXCR3, CXCR4_and CXCR5 (for the CGX-C

famly) and CX3CRLl for the "€3X3- C famly.
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Val ant . 20061024823PCTI GB2005/ 003257
The prae@mseRtAReRtInoHLdwihier refasesip dhe corbingtion of g cpppound of the
bR ReHelRN wifh RateRORBMRT agthnst Qﬁh'a@vgﬁ%ﬁ&nt &%ﬁﬁd&e tiotropium
wi t h cardijovascu] ar, agents such as cal ci um channel
brpyidescasteopiom. Bogidephisnrspncagd ielenzepith as st atins,
fibratgg, réasataﬂdah%&%n%mép?exat&% Eietc%ﬁmatﬁ‘ﬂgﬂfgtcgﬁﬁéxﬁa #f the
recept or ant agoni sts and pl atel et aggregation
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NK. suh).. and N1Csub3..rece r ant agonj sts sel ect
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(TACE); (xxii) induced nitric oxide synthase
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r ecept or - honol ogous nol ecul e expressed on TH2 cell s,
(CR1112 ant agoni sts). The conpounds of the
present invention nay al so be used in conbination with
ost eoporosi s agents such as rol oxi fene, drol oxifene,
| asof oxi fene or fosomax and 30 i mmunosuppressant
agents such as. FK—506 rapanyC|n cycl ospori ne,

oy o o
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conpounds of the inventi on may al so be used in

conbi nation w th existing therapeutic agents for the
treatnment of osteoarthritis. Suitable agents to be

used in  conbination_include -
HQHYEPIRENn- st er oi daLant hi nf | anmat ory agent & CHGB05/003257
(hereinafter-NSAM - - such as piroxicam diclofenac,
propi oni ¢ aci ds such as naproxen, fl ubiprofen,

fenoprofen, 5 ketoprofen an% I bupr of en, fenamates such

as nmefenainic acid, indonet gbin, sul i ndac, apazone,

pyr az olmesseslintention goiidimyhe ndlazn ehe combinatidnaifaosipotnd of the

..as .aspirin X-2  inhibitors such as cel ecoxib -
infEBEREEBr Y aloil ol 2eftet PR o S SRR loskges. ipi
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hyal .ur onj ci ds such, .hyal gan and synvi sc and P2X7 .
m?%%ﬁﬁ?&?iéﬁ?ﬁb%ﬁ“@?§?”%®*ﬁ§“cgnpounds gf the invention

c ﬁn al vl ﬂi&eﬁtiﬂ@nﬂidhf stmrfhxlﬂrea'h td1Es tWtEeftoﬁ?inSrlidrﬂg’ a compound of the
. therapeutjc age or the treatment o ancer . . .
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Perkihsoddh i dpiigR| (buich fadt déptedyd ML-HER0 Re@BH, MiraPex 03 A@Binhibitors such as

conbi nations thereof, .as used in nedical qncol ogy,.
selegig and raspgiine, el mhihiREsssugh e%Tmmﬂ-i Ihititopy, dppdsnine reuptake
inBBItEQP NMID A, an€ag6di R NREBHRI TagltRists] TDdPatnlce 90nRldShAl thhibitors of

el halan,_chloranbugllh yusul phan ‘and. nitrosoureas
“eH-Pf’t“B]rFE't"'ﬁBé}dF pathase) And apthalsheiment drags such as dogepeziacrine, COX-2

infibi46Hs Gdfeh @F,Mid @8 meickBnde.f | UOr ouraci | and tegafur,
raltitrexed, nethotrexa cyt osi ne arahi nosi de,
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mb BB Ers 'ﬁ_i:ludi%? VAl bitb gt S (VRARIMESids] Qi) PLAP R Re
_vinca alkaloids |like vincristine, vinblastlne
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B k#h201:6deBtbr artdpdni@NR) SHRuASRnls VY, RbolRe e (k) kaftKiadBkiBase
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beYiromhhd; Cxid0R ok th hoHdhe d6crétifdpBRS i) G8RTorfri ) erE¥ ARG

t anoxi fen, torem fene, ral oxitfene, droloxifene and

(TGEE (Y driglet-dsaved zenyesh factas SRGP): Gofibrablist spwthdaqerpe.g., basic

. | Vo s '
SRR Bl P EOR) kv RreRb AR RAR: (oI s PHABA Efacor
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SR N s AR QTR B 2 b i
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g A R R AR Al o8y ke sl

(IMABYtr (kxifi) dhemozswartaat regepitdr-Homploghesmglécyle eapmasspd en TH2 cells,

i nase inhibitors |Iike marimastat and
(qgﬁﬁ%#gﬁég&gf ur oki nase pl asm nogen activator receptor
f unct i 'Ge) compiErda @ aliecOpr4 $:26 PEICB Y HIQ0B2@%d P gembifidtigh with
i.nhihi.tor f ow h r fu i an, .eX I h
oS RpbBl} chad, sl ol Y SRR s (R ToRHER ano
infracbeuppressap hgentsasuch b dFES06,f cpamydmpdyelospoeingn tiattdorring, and
gﬁt&bopy trastuzumab [Herceptinng and the anti-erbb
| ?l%%ﬁy cetuxi mab [ C225]) , fanesyl transferase
inhibitors, tyrosine |cinase inhibitors and
serine/threonine kinase inhibitors, for 5 exanple
inhibitors of the epidernmal growth factor famly (for
exanpl e EGFR fam |y tyrosine |cinase inhibitors such
as N-(3-chl oro-4-fluorophenyl)-7-nmethoxy- 6-(3-
nor phol i nopr opoxy) qui nazol i n-4-am ne (gefitinib,
AZD1839), N-(3-ethynyl phenyl)-6, 7-
bi s(2- met hoxyet hoxy) qui nazol i n-4-am ne (erlotinib,

~ra —— A



10 inhibitors of the platelet-derived growh factor
famly and for exanple inhibitors of the hepatocyte
growt h factor famly; (v) antiangi ogenic agents such -
as those which.inhibit the ‘effects of vascul ar

endot helial growth factor, (for exanple the

wadoesasiel ar endot helial cell growt h fact oPCHEBIBHM257
bevaci zumab [ Avasti nThg, conpounds such as those

di sclosed in International Patent 15 Applications WO
97/ 22596, WD 97/ 30035, WO 97/32856 and WO 98/ 13354)

and conpounds that work by “$ther nechani sns (for

exanpl e cbipdtindeos the thvelis sy Qéo b Us&Bh ebmBih bR Jith existing

function and angi ostatin) vi) vascul ar damagi ng
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sk pironigaT, WGWOWMWGS spahi gs Pamqﬁefbmfﬁhé‘rr@pioé@?
kefo‘ﬁfof@ﬁ‘ﬁﬂﬁ%u‘ﬁr&éh??eﬁmﬁﬁés%ﬁ gf‘is%éién%&?cta%ﬂl horhdifac AEGRAR,
i sted above, such as , an anti-ras
apa'welf: arselones Sushias yhegélh@tamersawlm Ivcbae hpyin, COH2dbibgors
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SUQIgaswert@mtmﬂe@bdémlyxmcmds gheh gs PBleai endagypiscaapd PAXE rregptor
an%# @S those using cytosine deaninase, thynmidine
ki’nase or a bacterial nitroreductase enzyne and
appr oaldkesmponinefitkeaiyeention ¢aamniso b hisd dneombingtion with existing
t ..
o T, B ol A o T Ao Bmbinarion
ingdpder oaches, including for exanple ex-vivo and in-vi vo
t
OMBEIRER bl SRR LA M DAAPRILE Yl BLRT
ong@ogis sichasalkderingiagers (forrxanple cik-phatis, o@nboplatm cycbphosphalmde
t 0 I ;
i B0, BRI POARTES, Ao Tl b RbLARal il lerabotics o
exampla ghtfelatee suchasfewremtiingdinngdike S4luo@gracil and tegafur, ra]titre:lccd,

A A Y T O T E SR
antigimogr antibioti¢sdfarieyquipte zntiradyclities Hke Agiampdn bleemgein, doxorubicin,

caRn, BNEH R RO BRI Sbl el KRTRARREWh SfatEiner

and variations
antifbétotr agents (for exa@plepyinics akdloid s ik ammistines @utasting vadesie and

vu!\or% .aggnq’.l Ja:%l&)iﬁl Hﬂ PP&Bte g%tu& \é8'§0mer%n'%ﬁurbetrc1}s‘°(for eﬁaémple

ers or steps. erenc L orart
epqqoé@phyummﬂlkmesnpnMe anémm;@hduladzsmne b@oteadnand gamptathecin);

(ugcyitosrtaQWa %s ﬁggs ant eSt?tfg\é]{lsn&Jr a(?nn‘lfgpog' H%g;;{hé D, @Erufe%a'i'%]s)gfcﬁe

drolnxifens mlzdalbdcacy&ne)amstrmgeh eetcep tonr dossohi regwlamm (for dxbmple ﬁhve;trant)
or ar(i§ coul ﬂ as be exn ect % te fat)

aofciee S CordReile P ETAARR, dhuRat 1PGEHE M Capiomre 7o)

LEDe¥ anagaibstsd dr EH@RHagohiets Bivt eMple goserelin, leuprorelin and buserelin),

o OBk B R2005! Q0RR T, BURSARR) BLGR o221 2

anastrozole, letrozole, vorazole and exemestane) and inhibitors of 5c-reductase such as

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

marimastat and inhibitors of urokinase plasminogen activator receptor function);
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Amersham UK with a specific _ activity of

2,000G /mnol. Al other chem cals were of analytical
grade. High levels of 5 brCXCR2 were expressed in HEK
293 cells (human enbryo ki dney 293 cells ECACC No.

9%0 2060233523 Lee etal . (1992) J. Biol. Chem Z§A/GB2005/003257
ppl6283-16291). hr CXCR2 cDNA was anplified and cl oned
from human neutrophil naRNA. The DNA was cl oned into
PCRScript (Stratagene) and clones were identified

usi ng DNA The codi ng sequen@@ was sub-cloned into the

@L&E@W&@ &B%A@Mﬁrfé’c‘é&'f&}{&ub’@ R Ruarfi M idhiitoL s iRG&IR)erowth factor
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uhgn&q&% tf?éfeeaﬁlm?mné al{cﬁrmomﬁﬁh}ves Ry [@izs})h farnesyl

%sest expressi ng | one were

a5 phEbithisf Yrosiag k@aseu lﬂéblmﬁuduswm@breomtwsv;nmbmrs, for
iR G @6@@&5@6 Celchchtﬁ R ﬁuﬁg%\)&x gﬁe%@g& %{@gggsme

5mn resuspen

et wa
k@@aedlglﬁtmﬁgs@?h asdY- i(?oﬁﬂtkref“f&mtpilmm H@)E@%@@ 7.4), 1nM

ERERRRE rich e 00RO By

blﬁ@gﬂtrﬂl@wtb@amﬂmna ammh (emloumb. O&rﬁ?ﬂb@dzﬁaﬂmmo N-(3 -chloro-

Qb B0l 71 G SRl ot ARG M6k @2 18, Akl

mbrbetparoéthﬁ phtelpgdenved grptth ficips fanglyamhm xamagllefintybigers of the

honogeni ser and cell nenbranes
h{%{o&ﬁ%&%g&ggﬁkﬂﬁ ugation (45 mi nutes, 100, 000g,
(V) @ptiangihgensreagbmta sish ps thpservehi¢hoinhibia the sffeqteof vasculay @othalial

sS3RRS, 0L 9 Rl SR Bl da i |

b@/aql@i(mdb\[)ﬁ\@eh’a‘ﬂ,l qempoiehds e9gas thpseglisgideedoh International Paggnt

0 Spm
A S W 1055 O Sy pAs M S R
cemopouads tha mgowthar sietHanima (idr enamipledinemide eighibisers efintegtn
.assay buffer [Tyrode's salt
“"&fgf’g‘é’ﬁ a@“ﬁ‘l’ﬁ ")étr?wts fed with | O nM HEPES (pH 7. 4),
(V1) Gnddlar GaGigig dgaity suchvhCIl@mbrdtag@ gy all chmpoindadisclosad th

SO IEN O S st HEROM G s

Wmmdmﬁmmm/so and added to reach a final

T S A AT PR DAL

asrlsmmemeinatrasraﬂnsehﬁa menbr anes were harvested by

R e PRSPt e Pl R BT P SFP A S ecmes
sivhab hbepantpp3 orl: eitErrhﬁ(B[RlOM d? (BRCAWGBEPE (geuedirédtalnent fise pro-drug

L TS —

ni@@lfbﬂﬂcctla/s.c emyfie@nd appro achels to fhbiease @Eﬂﬁﬂtﬂﬂaﬁan?é tofcgérﬂdnthﬁa;(yl or
ccording.to the Exanples 1 - 156 were found to have
ragolisEPoy SYRT S TUI-GPE OB SRS PEFPS B v
(%aﬂﬁﬁnil @am&amb | fﬁ%@&&ﬂﬂﬁ@fﬁ?eﬂﬁﬂ;b ekRivoame id- wh@approaches to
ci um Mobi |1 sat uman neut na
INGETE B EEAPCE AT B e BER RS R OB chges such
AP RYbESE, Yntamlﬁmhﬁ GrenBotte-Blaétbphafd &chy shﬁmﬁa@gﬁfabter
Enzynol o 287 70-'72), in stoQrage buf(l;
2PPRYARS e cgfﬁfetT‘ ﬁgérﬂperfé‘?‘ﬁ%ﬂ%tﬂm g W‘%@éfeﬂsc?“‘ihﬁﬂ
NaH2PO4) suppl enented with 5. 7nM gl ucose and 10nM HEMS
(pH 7.4)]. The chenoki ne GRGa (human,
reconbi nant) was purchased from R&D Systens (Abi ngdon,
U K). Al other chem cals were of analytical grade.
Changes in intracellular free cal ciumwere neasured
fluoronetrically by |oading neutrophils with the
cal cium sensitive 10 fluorescent dye, fluo-3, as
descrl bed previously (l\/brrl tt et aI (1990) B| ocI aem

NS N =~ A M\ o s




15 bottom 96 wel-l mcro plates (Costar, Boston,

U S A) and centrifuged (200g, 5 m nutes, room
tenperature). | A conpound: of fornula (1)
according to the Exanples was pre-dissolved in DVBO
and added to a final concentration of 0.1%v/v) DVSO
Assays were initiated by the addition of an A50
concentration of GROO and t{be transient increase in
fluo-3 fluorescence 20 (XE, “=490nm and ?Lam = 520ni n)
nmoni tored using a FLI PR (Fl uoronetric I nmaging Plate

Re §ddine-rpsirad Aendrtioests arpioachey nipg (iagkine-ranpfesied ymonr ¢eRl lines and
Theppesaspasinctat-Aoyhiosmatdas, (1 ) according to the Exanpl es
were tested and found to be antagoni sts of the CXCR2

I € Q@ RdeDRercknl exiipFRAtRre AR bR i otherwice, the term “compHeé® and variations of: -
inyention wll. nowbe illustrated by-the-fo '[geﬁ‘é%'&%uﬁe b

no 1T PR CRERBE & sOPHSDE A FERTSH nfe8Y Ty

ot héfitnss-empodnisyibiepas gisien Nucl ear Magneti ¢ Resonance
(NVR) spectra were neasured on a Varian Unity |Inova

30 Referencsho Gnylptit a8 peleisyec fmtion fs.not)4hd dodiist Watken a5, 3n glamivkdrment,

in r I ' ' ' :
or &t 8 o kel &8 U B o 1Pl AR BBl i
t epERietaRyPY Pl uisiqivi T Sat Bin DPoT ey soulp reoathlysbegexpected 1o be
30 adedrizihdip SMmdened t i@ MRrded ( MShelGRe Chy au Werked R U hire Ckhed Maxt,
a Finnigan Mat SSQ7000 or M cronmass Platform
spectrometer. WD 2006/ 024823PCT/ GB2005/ 003257 - 32-
(iii) the title and sub-titled conpounds of the

Exanpl es and net hods were nanmed usi ng the ACD/ Nane
program (version 4.55) from Advanced Cheni cal

Devel opnent I nc, Canada. (iv) Normal phase col um
chromat ogr aphy and normal phase HPLC was conducted 5
using a silica colum. Reverse phase H gh Pressure

Li qui d Chromat ography (HPLC) purification was

performed using either a Waters Mcromass LCZ with a
Waters 600 punp controller, Waters 2487 detector and

G lson FCO24 fraction collector or a Waters Delta Prep
4000 or a G lson Auto Purification System using a
Symmetry, NovaPak or Ex-Terra reverse phase silica
colum. 10(v)The foll ow ng abbreviations are used:
AcOHacetic acid CHCh chl or of orm DCMIi chl or onet hane
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DVFN, N- di et hyl f or mam de 15DMSO-di et hyl sul f oxi de
Et 20di et hyl ether EtOAcethyl acetate My504 magnesi um
sul fat e NVP1-net hyl pyrrolidi n-2-one =
20THFt et r ahydr of uran H20wat er NH3ammonia WO

HR4B23PC FI GB2005/ 003257 -33- Exanpl e RCT/GB2005/003257
N-(21(2, 3-di fl uorophenyl ) net hyl | thio]-642-hydroxy-1-(h
ydr oxynet hypet hoxy] - 4-
pyri m di nyl kl . azeti di nesul fonamde OH5 To a
suspensi on of -30-

PhAT-! 2;| !5 ¥E3 di fl uor ophenyOnet hyl ]t hi o] - 6-[ (2- phenyl -
LiydaBihdi ﬂg@gﬁyn1d|nyl] 1- azetldlnesulfonan1de (the

pro step iv LN no | wat er

i&ﬁifsf E&Hll@%‘}z}ff’ﬁ od a%fgih%ﬁ &Hipgppecific

acfrﬁly cﬁrzdaobdmnﬂsbxtm SrthdyaSersichls rvs;e ofhnafiBil @ftde ! ENERAQERISWTE
for 1.5 hour, then_at reflux or 20 hour._ The reactlon

briKCRa merepiaed SEBK A eells (uwnep mbryel KIdReY 228 &5 ls i CC No.

8582060 Lk W, mswsfmelma@@mam 2283- 14291 % ORBXORECDNA was
ani ¢ | ayers vvere drie magnesi um sul fat e

o o lom T P TR NAe SR A 9P P TRSyri

(SERhdeAT) aﬁmémmﬁr@ahﬂemmg IDNAC arhe 8 di nét W seb-cloned into
m xture of nethylene chloride and nethanol as el uent

the eykayQie eﬁpréSStOPt"PCéOf&f&EfB‘{;ﬂav taegeR). WiFpmid L was prepaggdpsing
Quliddh Mgaprep 2500 and transfected into HEK 293 cells using Lipofectamine reagent (Gibco

BRL). Cells of the highest expressing clone were harvested in phosphate-buffered saline
containing 0.2%(w/v) ethylenediaminetetraacetic acid (EDTA) ana centrifuged (200g, Smin.).
The cell peliet was resuspended in ice cold homogenisation buffer [10mM HEPES (pH 7.4),
1mM dithiothreitol, 1mM EDTA and a panel of protease inhibitors (ImM phenyl methyl
sulphonyl fluoride, 2pg/ml soybean trypsin inhibitor, 3mM benzamidine, 0.5g/ml leupeptin
and 100pg/ml bacitracin)] and the cells left to swell for 10 minutes. The cell preparation was
disrupted using a hand held glass mortar/PTFE pestle homogeniser and cell 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 sotation (137mM
NaCl, 2.7mM KCI, 0.4mM NaH;POy), 0.1%(w/v) gelatin and 10%(v/v) glycerol.

All assays were performed in a 96-well MultiScreen 0.45um filtration plates
(Millipore, U.K.). Each assay contained ~50pM [*®I)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 MgCls, 0.125mg/mi bacitracin and 0.1%(w/v) gelatin]. In addition,
a compound of formula (I) according to the Examples was pre-dissolved in DMSO and added
to reach a final concentration of 1%(v/v) DMSO. The assay was initiated with the addition of
mermbranes and after 1.5 hours at room temperature the membranes were harvested by
filtration using a Millipore MultiScreen vacuum manifold and washed twice with assay buffer
(without bacitracin). The backing plate was removed from the MultiScreen plate assembly,
the filters dried at room temperature, punched out and then counted on a Cobra y-counter.

The compounds of formula (I) according to the Examples 1 - 156 were found to
have pICsq values of greater than (>) 5.0.
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MS: APCI (+ve) 463, [M+H1 15 II1 NVMR (DVMSO 32.13
(quintet, 211), 357 (m 4H), 3.89 (t, 4), 4.44 (s,
211), 4.78 (t, 211), 5.13 (quintet, 1Hy, 6.15 (s, 1H),
7.17 (dg, 111), 7.36 (dg, 111), 7.45 (dt, 1H), 11.11
(W3 2004/473823The i ntermedi ates for this conpouP§TiGEzeds/003257
prepared as follows: i)
2-[(2,3-Di fluorobenzyl)thio]pyriinidifte-4,6-diol 20
To a slurry of 2-nercaptopyrimdine-4,6-diol (55.6Q)
in water (735m) was added -3bdi um acet ate (47.49) wth
stirring formng a conplete solution over 20 m nutes.
A solution of 2, 3 di fI uor obenzyl brom de (80g) in

In I t hen added dropwi se over 15

M Nigh@Hn Ferdp mw&égk berdtOrdTh KDY ArHRA njgaﬂ;haral 14&(& aﬁ:&mﬂy o

stirring for 1811 After cooling to anbient tenp ture

desqibeq Qialy ¢fich ¢1997 LMpthpdsin E%@loem a8 pr70t72), é'bISt%rﬁSP lwﬁgmed
'I‘Moﬁ@ s Eﬁpso(ulllaﬁ (1%5111913&5{'5192 ?thM' K, b.BrNARULPal) s@@ﬁgnénféd with

ford the subtitle conpound as a creamsolid. Yi el

51@@5@086 and 19myEHBEESERN ] GB2005/ 003257 111( DVB0)
7.74 ( e ch 0k11|¥c| (?190& aﬁmiéﬁ, rgc%}n-{;ma% wad Ia&chaZed]ﬁ%n{I%&b mtems

4.48
(Mnr@d@ BKor o Ethelzchgmctals Metsrog beshytighll rsie o Chyngbsnin dtitraee ] ikar free

LB Db LA, LG O By
flioresdenpdydi, flwd- &@iﬁ@bh@d@re(vﬁﬁﬂm@femagt @d1e20) Pixbghdr 269, pp513-

51@%}’@% UekedGaded WM noANg F?%\%‘é g&%ggggﬁ? ?sgc‘inrgg% ffven&lé iy

e reaction was a
gebiopentapimpsie flus3 Mmrowam \we!rleadummmndnhema@mpendcd in

G 201 ’DW@TQP : 0. wa gclear
boé*?%%ﬁ%eﬁ%%ﬁ?é@%aﬁéﬂr T e

temperanee).ogr aphy (4% Et OAc / i sohexane) to yield the

31 i b BB y ibis b el gf i

DMSQSBDU 2ddsd (ol Hfinalrpondent@ti¢Odf D, 1 %(y/v) DMSQ. )Assays were Initiated by the
- [ O 2
sl 5 5 S kAl Sr RO GRRERN IR MR oo i AP
(x&-qmam badA3=di20manmbriored(iBd Al THR(Faotombtritigaging Plate
tetr dr of ur a 10ml was added 60% sodi um
Rﬁgﬂr% cuigr| %‘?‘Yﬁ’f &Hﬂ“yt ﬁgﬁrﬁ%ﬁjr e was heated to refl ux
f or 25T conibesds ol o) wgorting &bt Exanplssiveatested and found to
terrperatu chl or.0- 24
%?‘B%{éﬁiéf(?#%f%%’? HPTB%%@“WFW@S product of step
(i) (THe inwpntivwesilpacede aRstrddichy we fdlloding2idninsitidpeB@les in
to reflux for a further 90 m nutes. The reaction

whicl, ppless Siatd othergifed to cool, diluted with water and
eg r acihiad ginzénhNeéI&ylM@@atoaRaoﬁaﬁBa QIR sp&&bhi&ﬁdmeasured on a

or gani svver r|e w_t h magnes | f

fil teri%r té@aoaasg‘%d M%z PREET Wﬁ% Fﬁrt? &dluatgdmthe
col unMiogh bPderk Q@lﬁésﬁbymsaer Ghgub&ir pestbidggifenda pared ger 8l1id(ppm)
m xture, of iso-hexane and et hyl acet ate_as eluent to

gi ve tKkte8- eTamedyisilans sTMe) aaSéﬂ perpalstendast i 4. viel d:
380y MassMpectdiifetr{ tMS) sptbtta fwife fehsured on a Finnigan Mat SSQ7000 or

Micromass Platform spectrometer.
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N[2-[[(2, 3- d|f|uorophenypnethylﬂtblo] 6- [(2 pheflyl- 1
3 di oxan- 5- ypoxy] - 4-

r|n1d|n¥ ]-1-azeti di nesul fonai nide A m xture of

aYORIN0ES - sul phonani de (420ng), 30 PCT/GB2005/003257
tris(di benzylideneacetone)di palladium (0) (71 ng),

2-di cycl ohexyl phosphi no-2',4",6"-triisopropyl -

, I - bi phenyl ( XPHOS) (37ng) ceS|un1carbonate (380ng)

and 4- chl or o- 24(2, 3-

Pid Uuothe ahemal s)iﬁﬁﬁllétb/dohgwbﬁxﬂls ofsmé Ezarg&lwa 1kethddevers RAm&t using
y 5 - 35-

| oxy] - pyri m dine (3 anhydrous di oxane
(8nm) “RaSHY N Pquraﬂéfwﬁm 453 R AsERFe Se migpiDevelopment
300W mppeatuny@ssel with cooling for 10 mnutes. The
reaction mxture was diluted with nethyl ene chloride,

f (Y er Nermah phiisg ol shesmatagerphi aag permek phase BPASoY e cogducted
The r RS SHRS CBMfIfﬂf ' Rgvef%‘é éﬁl Bl UATEhCHEQIR! 0 HiR ¥ oBography

silica u3|ng a_80:20 to m xture of iso-hexane

and et Glrgﬂ Ca@éﬂ%qaéoraya@eéﬁowﬁtustn@ eifherea Watersd¥iistomuagy WCZ with a
g grlrpfmm sEcXmam];I @onieherd“)ra}@r@b@afz 8408 a5t FEOTY Paction
N124[ (lscten 9r|a] aterﬁlwhgfﬁfﬁéwrﬂ(ﬁm@y Agtq Brificetion fystesayusing
RU?O/: IJ?u %ﬂﬁﬂb@ Rodapa¥ bl BLeltel e phast Wik 081ash de 15
NE2- [ [ Tie folieivipg a@myﬁﬁl@m\wﬁyl ] thio] - 642- (2, 2-di net hy
11, 31§&9§°'@%

ethyl]-pyrimdin-4- yflazetldlne 1- sul phonam de (the
produC@gﬁh st@$ﬁﬁﬁhy (43ng) and

pyri diyg arﬁdh §§ulphonate (43i ng) in nethanol
(1nml) and one drop o wat er was heated at 60C for

1.5h. BME sol N-dmethgormawided and t he sol vent
evaporg un pressure. The residue was
dISSO|VM§QJ %ﬁ£ﬁ§§g§%§?hane and washed wi th water,
dried E@O(fseﬂQQﬁM¥wand t he sol vent evaporated under
reduceg, CSSULR ac e residual yellow solid was
purifie y preparat|ve pl ate chromat ography el uting
wi t h eM§iDs acepznesiumPiéatd sol at ed product was di ssol ved
in dicﬁiﬁwoneigggg 2§gxﬁygoﬁglvent evaporated at room
tenperature un P uced pressure to give the title
productHBs a tetrilydrofsid d. Yield 20nmy. MBS APCl (-ve)
459 [I\.h]d zsl\wi & (DVBO) 11.18 (s, 1H), 7.44 (t,1H),
4

7.33 (q,1H) (m1lH), 6.66 (s,1H),
NH ammonia




4.57(d,1H), 4.51 (t,1H), 4.45 (s,2H), 3.93 (t,4H),
3.41 (rn,1H), 3.26 (m1H), 2771 (rn,1H), 2.65 (m1H),
2.12 (p,2H), 1.82 (rn,xH), 1.53 (rn,1H). WO

2006/ 024823KT10320051003257 -36- The intermedi ates for
%vgéqsﬁjggggund were prepared as follows: i )PCTIGBZOOSIOOI!ZS'I
4- Cbl oro- 24( 2, 3-di f hi or oPhenyOnet hyl ]t hi 0] - 642-( 2, 2-

di met hyl [ 1, 31di oxol an-4-y1)- vinyThpyrim dine 5 A

m xture of

4, 6-di chloro-24(2,3-difl uorr%3enzyl )t hi o] pyrim di ne
(product of exanple 1 step ii) (0.59),

tr| §(f| benzyl i deneacet one) di pal | adi un(0) (45rng),

10

15

20

25

rnet hyl-4-vinyl -1, 3- -di oxol ane(630ng), -

'N-{z-[[ mmmmmm&ﬂn}ml OBIh b £A1-rydr ayhre D Bihisky)-4-

chl. ydr ous N, N-di net hyl f orr nar ai de
Pypgﬂgflﬁﬂﬁ\ﬁ%f %%ﬂ 90C for 3h then stirred at room
tenperature overnight. The re ion m xture was
partitioned between ethyl acetate and 10 water. The
organi ¢ phase was washed wj Kr and brine, dried
(MyS™) and the sol vent evaporated under reduced
pressure. The residue vva rified flash silica-gel
chronmat ogr aphy el uDi n@ h 0% di ethhyl ether in

i so- hexane to gi Ehg:ﬁg # urd as a yel |l ow
viscous oil. Yi &3“ PCl @

(1S

4- Cbl oro-2-a(2, 3-di fl uorophenyl ) net hAt hi o] - 642-( 2, 2-di

Tomaukgeha[;dn A BH A, 3aﬁ1ﬂzﬂerymhmtﬁd&ayl]mym]iﬁq[(E@ihamgl h3gokat-5-on
of .t of . sl.e 9

g R5aR RN T bR ghdiad (o BBl B o i) Wbkl

(5 atlyresphéx eml) onas add2d ﬂmmmﬁlplctbluercslnfoaﬁte mﬂ)rmg)»mﬂ the (Iﬁﬂmg)was

AR e O P G LD B 8 e o i

was |eizatperaead, :(u@‘@nﬂtcb)l wated artdwmrﬁatéd witt @hyd uepoe G2p dI‘ha Ro®bined

orbt 568 W€ Bretloin MAERatis St PG VAl dbh ftue was

pueifibiEty aoium:sc_:hrdfrﬁat@q)hy on Giliveged hdngsa9g:2 nmdtme obhifabyled caBride
anggm‘éhﬁﬁ:o? ‘é{ss’g)?én't to gt bt oulhs a Wit sty Gleid? Podg "t |
MBULR(I+(v2) &3 B gr ophenyl ) met hyl i t hi 0] - 612- (2, 2-di neth

i S SR I 0,301 (7 A 20 B SAG ADATS (21

5. BOguihieQ MHY 6. 1518, 191,08 OfED) SA. B0, 4H), 95, (de, 1H), 11.11 (bs, 1
Ir?fxtsil(dl ben?yllgengnacemg)g?pal gl El)m(O)( ﬁ%), (bs, 10

The intermediates for this compound were prepared as follows:

i) 2-{(2,3-Difluorobenzyl)this]pyrimidine-4,6-diol

To a slurry of 2-mercaptopyrimidine-4,6-diol (55.6g) in water (735ml) was added sodium
acetate (47.4g) with stirring forming a complete solution over 20 minutes. A solution of 2,3-
diftuorobenzyl bromide (80g) in acetonitrile (73.51nl) was then added dropwise over 15
minutes and the resulting mixture heated at 40°C with stirring for 18h. After cooling to
ambient temperature the resulting precipitate was then filtered and washed with H,0O (11)
before drying in vacuo at 100°C to afford the subtitle compound as a cream solid.

Yield: 101.5g.
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30 azeti di ne-| -sul phonam de (62i ng),
2-di cycl ohexyl - phosphino-2',4" ,6"-tri-isopropyl,1,1

bi phenyl (XPHOS) (6nmg) and cesium carbonate (52ing) in
anhydrous di oxane (1nml) was heated at 100C for "45m n.

n mxture was partitioned between_eth
a@g)tzgﬁﬁzﬂg}sﬁg -37- water. Acetic acid (0.2m)7T Wg[&%{:ﬂﬂ%m’"
and the separated organi c phase was washed with water
and brine, dried (MJSO) and the sol vent evapor at ed
under reduced pressure. The jresidue was purified by
flash silica-gel chronatogr&%hy eluting -wth 40%

"NV SDMS)E?. 14(1H S0, TENahi2 (2H, @), 7e21t- e 5 LH-h), v,l4s(2H s).
conmpound as a yellow viscous oil. Yield: 46wg 5
APCl (+ve) 501 [ Mtl) Exanple 3
N4 8-1hitHlero2- Hzfiidlm{omﬁfﬂljtﬂlﬂﬁiy%hhbl 0] - 6- [ 3- hydroxy- 2-
(hydroxynEth g
T W sine o B Bl e 1 Aol i Beceplteioylampoonsum

c]ﬂ&lldét(B @ 19f1 ,2-dimethoxyethane (550ml) was added phosphorus oxychloride (70ml)
2-11 dlflqorophe%prrethllthlo] 6-[ (2, 2-di net hy
aqd the gmﬁq.rs)g C for 5h. The reaction was allowed to cool and solvents and

emasgwa §¥bius dzyRKIbHdE Wérd yémoaa@hl vilbddRsfors pHritbana HetRed &
ct of ste 78ngy) and

a@‘mq arhic eI s aﬁrp YRS H@E“Lﬂeﬁﬂi@)‘ﬁhw therdsieg (M ROnOr&8ISS |
cdnbertfilell iRNEku0 RePIfOBe SHhdd\b&let %3S até%\ﬁgo@&m@ﬁ) Co1fied on

15m n. The sol uti on was cool ed and the sol vent

stardingoTht Eadepiadict vesquete! Brcobamn dromptesrinby (1 EtQRR/ iso-

héalaaﬁé;% xeﬂ th&ugﬁtﬁ%&@&matab a%t@wildw%iaedo th 2N
gm%c oric acid and -water, dried ’é]ﬁ% and the
! (OBSIGH Hh @B nelr 7 $ o B0 LGB BUAE, %46?3\0?@ 8)

Vi scous yellom10|l (17nmg). The aqueous washi ngs were
conbi ned, the pH adjusted to 5 with 20 aqueous sodi um

i) i4mgﬁd{@ﬁahalqmzh¢ne&mmﬂ@w]xﬁ-[t(}rp@tmymm&eﬂ)owﬂe

QLG solution was dried (MJSOX) and the sol vent
pevaporated under reduced pressure. The residua

Ty ipselbtien ofi2 phepd- 1 Fr dieisrdeal (484mg) Eranbydoonstieteshydrofiean( Hunl) at
0% O Y&l EIRP YA dRlle (19 tasarnﬁrnawe%g rﬂx@&éd &g@kﬁﬁg@x 25

pressure to give the tit pro uct as a white
mipugsd Cpzfigwing/) copto ambigay tEmB@JafPM4| §-Dizglonot2-{2IVR:

d%ﬂ%&%ﬂ}l@&?@(’%ﬂdﬁ@ (th4& pioéﬁcé{;f S%EQJJ) é‘?S 1%@) Ny aah@d anz tﬂe‘l‘eactron

washeqtdd to flgy fo(r d ﬂ,t_rm)ar QOZm;_\gteg pmacng_n ggm(rwgs,.gllowegglcool
d%ﬁﬂﬁ it &r&@?gid%k@éteﬁQ.ﬁthte'iﬂyﬁac%&fgo@kﬁn YRS b aeR SR aRSs were

dlzinde\hilﬂomwn@sxptp(s@fase» dltérediandmyhponiied. e mssidue wiappurdied pp column

cﬂ?ﬁgi%grl\klgﬂ% gt}lg:'g %ﬁg;? %5% deﬁd"fbtr@%g%ééé’fr éo“ﬂg‘i %@%@e&?ﬂ ddleh Qs

eluent tagiyeltho Sulr-ttfe opm@om@my wiingisolid. Yleld 350mg
t hyl ene- 1, 3-di oxane (Tet. Lett.
@1@5@@@%@?*@303- 5706) (1.3g) was heated at 45C

for 18h The sol ution was cool ed and added to m xture

W BNl en PR B G S RE BRI Sl R

pyrimidinyl]-1-azetidinesulfonamide

A mixture of azetidine-1-sulphonamide (420mg),
tris(dibenzylideneacetone)dipalladium (0) (71 mg), 2-dicyclohexylphosphino-2’,4°,6’- tri-
isopropyl-1,1’-biphenyl (XPHOS) (37mg), cesium carbonate (380mg) and 4-chloro-2-[[(2,3-
difluorophenyl)methyl]thio]-6-[(2-phenyl-1,3-dioxan-5-yl)oxy]-pyrimidine (350mg) in
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10 4, 6-di chl oro-24(2, 3-di fl uorobenzyl )t hi o] pyri m di ne
(1. Sg) stirred under nitrogen. The  m xture was heat ed
in a mcrowave at 70C, 250Wfor a total of 1.5h, then
70C on a hot-plate for 2 days. The reaction mxture
gked onto silica-gel, the solvent e ed .. .
mé@aﬁzg%ced pressure and the residue puri }/P?‘ngﬁ%@oa 03237
flash silica-gel chromatography eluting with 20% et hyl
acetate in iso-hexane to give a yellow oil. The oil
was further purified by flafh silica-gel 15

chr omat ogr ag@% eluting with dichloronmethane to give
anhydeous digxeret( Heatad toeeflux in aoigtesvaws 4t 108 1Ce BYW, bpemygssel

wilfRpgig s | g@%&%ﬁ%}%@% fdn mixubd s qilujed with methyjens chjoride,

ﬁl'?ﬁted. trGughiachoas] 2@l mMVﬁmtﬁQ (Ohe residue was purified by column

e _ i bRl - ) Luti
ch{&#ﬁeloﬁag%éﬂ J.%%‘%éfflgs%lﬁ)’z& {ol@gwgoqfﬁg RAUAS xR aHE LB Qeare as
eluent tg ¢ tve Bersaly hiflaempaoet asreyhdte pelld adi ur n(0) (14ng),
gaghbg]gne | - sul phonam de (145ny),
1 ohexyl - phosphino-2',4',6'-triisopropyl, 1,1)-hi
M&hﬁf@(ﬂ'@)ﬁ?&m}ﬁmr@) and cesi um car bonat e (120ng) in
anhydr ous di oxane (2.3ml) was heated at 100C for
45m' n. The reaction m xture was partitioned 25 between
Exetipiel2 acet ate and water. Acetic acid (0.2nl) vvas added

3 B PR AR TR BB il

yl]umidrneﬂexﬂmdamldessure The residue was puri f| ed by
flash silica-gel chromatography eluting with 40% et hyl
acetate in iso-hexane to give the sub-title conpound
as a yellow viscous oil. YiLekd.OMng. 30 Ms: APC
(-ve) 499 [M11 -39- Exa
N-(2-[(2, 3-dilluorobenzy o] g 2R) - 2- hydr oxy- | -
met hyl propyl ] oxy} p@uﬁ”n %‘j F
yfl azeti di ne-1- ] e L4
prepared accord n tlined in
exanple 1 step (TV) using a m xture_g
azeti di ne-1-sul fonam de (150np),
tris(di benzyli deneacetone)di pal | adium (0) (25 ng),

A G RPN B Sbaen b SRS St 2

ety BigyRRjdiB4{y[jazetidine- 1-sulphonamide (the product of step iii) (43mg) and

G6-.chlor o- 2- dif1l hen r mi - 10
YRR s b RO n8  Feher) SEb i g Gt ! repirss
hedted atf60¥ ot QBh.)I\T.BISe éamgbﬁww@ele@ Bab@e kebt Slapdrit@uitiei fduced

acet Itri]e Y mactatem tures t
i THe e ot Binve i S Pt Ets e WA P WS,
(M@§GL) ahd'llﬁ)so](lﬁll c{rdigfbﬁi]e]i under reduced ul:e NIR residublGe8dw solid was

26-7. 22 (1H 7.10-6.99 (2H, m., 6.33 (IH,

pugf 5Dy PEERgEH rcq]p]ate ﬁ*:romf@g@p@vﬁh(tm wxg'n)ethyhacGQte( xsp fazw product
w23 dfiShived @R dicHibFonidihane?and thel séident @Vapdtdd)at mbmﬁémﬂer&%%éer

m The internediates for this corgoound wer e prepared
redyged PFESHGAL gq:e) the title product as a white solid. Yield 20mg.

Mg 2@;@8),5)3,5@;@ 1ghl oro-2-[ (2, 3-di fl uorobenzyl ) thi o] pyri m

o din-4- é XY ut an- 2- ol

HNMR S(B/M 0) 11.18 (s,1H), 7.44 (1, 1), 7.33 (q,1H), 7.14 (m, 1H), 6.66 (s, 1H),
4.57(d,1H), 4.51 (t,1H), 4.45 (5,2H), 3.93 (1,4H), 3.41 (m,1H), 3.26 (m,1H), 2.71 (m, 1H), 2.65
(m,18), 2.12 (p,2B), 1.82 (m,1H), 1.53 (m,1H).
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20 To a solution of (2R, 3R)-butane-2,3-diol (250ng)

and 4, 6-Dichloro-2-[(2, 3- )

di fl uor obenzypt hi o] pyri m di ne (the product of exanple

1 step (ii)) (427mg) in anhydrous tetrahydrof-uran

nbi ent tenperature was added 60% sodi um

S\gﬂl‘%ﬂéﬁ? g Ang). After stirring for 15 ni nutt&d/GB3e5/003257

reaction mxture was partitioned between aq. anmoni um

chl oride solution and ethyl acetate. The organics

collected, dried (MgSOH4) ang sol vents 25 renoved under

vacuo to give the subtitle grrpound as colourless gum
Thé inledtnedfBds fyy. thiVBompetl (vereqrepafed af flidwd] WO '

20061024823PCT/ GB2005/ 003257 -40- Exanple 5

N-(21(2, 3-di fluorobenzyl)thiol-6-{[(1,5, 25)-2-hydroxy-

i) hﬂmmmammsld ltaieffﬂlnwmghehyl)rn%hyl]tthl?ll -6-[2-(2,2- ;

ne- S 0 m Qe e | e corrpoun was
d'ﬁ“bﬁéﬁég‘ﬂ Q?Pﬂe“”&“l‘fcedure out | i ned in -
Ammfdcﬁ% diﬁﬂdi@-%[(m-&m%ﬁb@fzylmjﬂyﬂhﬁlﬁn Défaaﬂird{ﬁe 1 step

11)n(8)5 g)n%‘zs(cht I nzy (dglllegc:ee?c%r%é)élpa% um(%t) ?4%%)gsj,l2%acllnlnc Iyllll4rt]vmy 525

dlaxcf.lauéwsbﬁgﬁ ik lﬂﬁ@&ﬂﬁher(erozng) 4nd @ira-kbutyl SHRRIARY J:lﬂ&ruﬂa 4$Dmg)
phen g\%’ ﬂaﬁ ”%%1 esi um car bonateé244
b ppatise fESmawePraicH B60 @b%%ﬁwmt
rodinrle erdthre OX&miBhd afe Fea@ion (AR asl pArtABAbe ity SthPPEadete and

Purification was by reverse phase 10 1-11PLC

W@%ﬂﬁ@r@m PhasrwdsorAshad With Yaterpnd briney driga Sl and dhesobyent

dﬁ:ﬂd& e5del RaGHel 9re§du}é em;eémqwds ﬁm@a Wik s8RhJgbl.
(+ye) 461 1Mr11 111/ NI MR s

cb(%emié"jlphrng@nawz& 1% ﬂle‘hﬂ ether n G0 @S {opive thy Subgtlgompound
as(a O\SMSC&HQE vieldO$knigl H, rn), 4.37 (211, s), 4.02
88-3. 81 (1H, m, 2.26 (2H, quintet),

M% égcﬁ(*?@(@gﬁ"”% 15 The intermediates for this
conpound were prepared as follows: i)

(25 325& °o§<'6 ehl oro-2-[(2, 3-di fl uorobenzyl)thio] pyrim
11 @5 Yook T P Ao pD vy S -2 oty s Gtoxorac.
491)&93%?993:&9%@' ng to the procedure outlined in

exanpl e step (i) 20 using (2S, 35} but ane- 2, 3-di ol

A colgtiopyf Wc@c@afge@m 8p.8mg) F@@a@l (10ml) was hydrogenated over
pl%ﬁuw&qggﬂg)/ﬂ@@hﬂc}sfﬂeﬁ'és'@vg‘ Ty LR A8 heh RfdeQXRAD vas

step (ii (427mg) i n anhydfous tetrahydrofuran
aqd‘e@ﬁ@)thewat@w&% bc—xé‘ daypt Stagrgpheses; Hde catalyst
w§§’ﬁl¥elréd éee@@gm %qil@ﬁe @vagaalae@ GhRP fedBtMprethued. dihe 4GB was

pu.nﬁed by flas smca-gel chromatography eluting with 10% diethyl ether in iso-hexane to
give the sub-title compound as a viscous oil. Yield: 33mg.
MS: APCI (+ve) 401 [M+1]

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

A solution of the product of step ii) (47mg), tris(dibenzylideneacetone)dipalladivm(0) (61ng),
azetidine-1-sulphonamide (62mg), 2-dicyclohexyl-phosphino-2°,4',6’-tri-isopropyl, 1,1°-
biphenyl (XPHOS) (6mg) and cesium carbonate (52mg) in anhydrous dioxane (Iml) was

heated at 100°C for 45min. The reaction mixture was partitioned between ethyl acetate and
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e WO 2006/ 024823PCT1GB20051003257 -41- Exanple 6
N12-[[ (2, 3-difluorophenyl)nethyl]thio]-61[(2R)-2,3-dih

ydr oxypropyl ] oxy] - 4- -
pyrim dl nyl]-1-azeti dinesul tbnanide 0" p ON'N N S

gy i on of RCTIGBS 003257
ﬁ%Zﬁfﬁf%?g 3-di fl uorophenyOnet hyl Jthi o] -6-[(25)-1, 4-di ox

aspi ro[ 4. 5] dec- 2-
yl met hoxy] - 4- pyri m di nyll- 1- azeti di nesul fonam de (the
product of step (0.34g) in.gethanol (5nL)/ H20

i nL) s, added (ﬁyn di ni um p-tol uenesul f onat e

WRSFHAIHC AL e RLA RS BPich bRt P e washedrith water
and@Bflnd, DA QIESIOR Ynd HREBRER VARt mdQ RedlBe fr&aGL.1 PR rdfdue

m xture was evapor-at ed, suspended-in H20 and-extracted —
wagipprifigd: Ry Alesh %lzaa—sdr#@%%ﬁﬁ%}mm@p@&ﬁh 0% &l epergisimpiso-hexane —=
to grvhq@sﬁmmmp fuhd ats%rﬁﬁbvanﬁco%ya@%aa% The residue
urified col urm chr omat ogr aphy on silica gel
M% (Wﬁ%@itl](QS 2) as eluent to give the title
conpound as a white solid. Yield: 0.15g Ms: APCI (+ve)
463 [MtH 15 1/1 NVR 8 (DMSO 2.13 (quintet, 2H),

Exampled my 2H), 3.77 (n, 1H), 3.82 (t, 4H), 416(dd

NPT e phicpdof 6Lyt oy luicypbiebbi
pyrimisiin-4ylagetidine-1-ppiphomamidg (br s, 1H): The

internmedi ates for this conpound were prepared as

follows: 20 1)

4-chloro-2-[[(2, 3-difluoroph ) et hyl Jthio]-6-[(2.5)

-1, 4-di oxaspi ro[ 4. 5] dec- 2- yffi necgi_rlwxyl pyrim di ne

Q9 N F
Y

A solution of N-[2-[[{2,3-diflnoropheny)methyl}thio]-6-[(2,2-dimethyl-1,3-dioxan-5-
yl)methyl}-4-pyrimidinyljazetidine- 1-sulphonarmide (the product of step ii) (78mg) and
pyridinium para-toluenesulphonate (79mg) in methanol (1.8ml) and one drop of water was
heated at 60°C for 15min. The solution was cooled and the solvent evaporated under reduced
pressure. The residue was dissolved in dichloromethane and washed with 2N hydrochloric
acid and water, dried (MgSOs) and the solvent evaporated under reduced pressure to give a
viscous yellow oil (17mg). The aqueous washings were combined, the pH adjusted to 5 with
aqueous sodium bicarbonate and then extracted with ethyl acetate. The organic sofution was
dried (MgS0O,) and the solvent evaporated under reduced pressure, The residual viscons oil
was dissolved in dichloromethane and the solvent evaporated at room tempcerature under
reduced pressure to give the title product as a white solid. Yield 62mg.

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

"H NMR: § (DMSO) 11.17 (s,1H), 7.44 (t,1H), 7.33 (m, 1H), 7.14 (m,1H), 6.65 (s,1H), 4.45
(s,4H), 3.92 (t,4H), 3.38 {m,4H), 2.57 (d,2H]), 2.12 (p,2H), 1.98 (m,1H)
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The subtitle conpound was prepared according to the R
procedure outlined in exanple 1 step using

(25) -1, 4-di oxaspi ro[ 4. 5] decane- 2- net hanol (0.46g) and
4,6-Dichloro-2-[(2,3- 25

diviol 20@r0efaenzyl ) t hi o] pyrimidine (the product efT&saiEb®2sy
1 step (ii) (0.75g). in THF (gnL) and 60% sodi um

hydri de (39ng) to give the subtitle conpound as a pale
yel l ow solid. Yield: 0.70g. Ms: APCI(+ve) 403/405

[ MFH+] WD 2006/ 024823PCT/ GB8005/ 003257 - 42-

NA2-[[(2, 3-di fl uurophenyl)nmethyl]Jthio]-6-[(28)-1,4-dio
xaspi ro[ 4. 5] dec- 2-yl met hoxy] -

THe-ipterhediaths Myl this dorapmbhd deresyphicd aafslices: The subtitl e
conmpound was prepared according to the procedure
outlined in exanple 1 step 5 iv) using a m xture of

i) aztmldrd%?gi Bﬁgﬂ&g&ggymetﬁmmﬂm@,mﬁmﬁymm -HRxpRsLNt

yQWW tay |deneacetone)d|palladlun1(0) (83nmy), 2-

Adblayed &@wb%&sﬁumg 32 |nchanefD-HBBN)h &&m (Y. 12&11)&!3:1

cesi um car bonat e

2,3 Rt oy s S b an6 (s A O RS STl S0 (he) was
heatbd af4 R &SABKOTHE s'é]u@teﬁ was dolERahOaMbd @mmedéfrgﬁuéd@uﬂ(@g)

i n di oxaue i cation
sce i MO AR (] Ge) P o b oicyoRe Rty ToeiaedRd4e) snd
4,6Hiclok 02 123- aﬂﬁﬁb&mﬁotﬁ@pﬁﬂﬁﬁnﬁ: Y@qf;ggtmd LhRr ﬂ&%ﬁéﬂ | 'The

conmpound as_ a pale y og10| %1 o
mixhire (J:ﬁ,]@fi ed ja Fm;qsﬂavg_ 5t 70°C, 250W for a total of 1. 511, en 70°C on a hot-plate

fobM2 days[ (Be Radlich lnumnma raaaoﬁres bl lsiibApdi; the ¥hvoht dvagor@lel R¥der
dr oXYPr oPYI | oxy] -

reswﬁi Prspsyreripd FLCI@%@@ Progfisieny flashysiliear asbchromatppraphy sivting giith 20%

] acctate m iso-hexane to give a yellow oil. The ofl was further unf ed by ﬂash 5111ca- gel
2-[ 3- dlfluor0ﬁlenyl)neth I]th|o ]-6- di
0

Chqg{lqﬁg,gap_py slugipg with dighloromethane to give the sub:title proc[uct as a wscous oil
Yékyhkﬁﬁgthoxy] 4-pyrimdinyl]-1-azeti di nesul fonam de
roduct of step (0.48g) in 20 nethanol (5 nL)/

'M&iéﬁc€©wﬁﬁﬂ [Midé added pyri di ni unp-t ol uenesul f onat e

(0.12g) and the m xture was stirred at reflux for 2h
The reaction m xture was evaporated, suspended in

a2 Hf(%? difiperephenydomthydithio) 60 2, 27dime @dhbﬁﬂ’é%ﬂari‘gﬁ}ﬂl@hyl] -4-

&r uﬂ[llﬁﬁle filtered and evapor at ed.
he reS| ue was |turated with DCMto give the title

Agolpionaf dhegsoductgisteg D(@PGrer), toip(dibapzylidengrsetone)dipalladium(0)
(14mg), azetidine-1-sulphonamide (145mg), 2-dicyclohexyl-phosphino-2’,4',6'-tri-
isopropyl,1,1’-biphenyl (XPHOS)(14mg) and cesium carbopate (120mg) in anhydrous
dioxane (2,3ml) was heated at 100°C for 45min. The reaction mixture was partitioned
between ethyl acetate and water. Acetic acid (0.2ml) was added and the separated organic
phase was washed with water and brine, dried (MgSO,) and the solvent evaporated under
reduced pressure. The residue was purified by flash silica-gel chromatography eluting with
40% ethyl acetate iu iso-hexane to give the sub-title compound as a yellow viscous oil.
Yield: 78mg,.

MS: APCI (-ve) 499 [M-1]
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25 Ms: APCl (+ve) 463 [ MtH+] 11-1 NVR 5 (DWVSO)- 2. 15
(quintet, 211), 3.42 (in, 211), 3.77 (in, 111), 3.90
(t, 411), 4.17 (dd, 1H), 4.35 (dd, 1H), 4.46 (s, 2H),
4.67-(t, 111), 4.98 (d,1H), 6.16 (s, 11-1), 7.16 (in,
Majoosa®s 111), 7.44 (in, 111), 11.13 (br <LCTER)05/003257
VD 2006/ 024823PCT1GB20051003257 - 43- The i nter nedi at es
for this conpound were prepared as follows; i)
4-chloro-2-[[(2,3-dilluororthenyl) net hyI]th| 03-6-[{(4R
)-2,2-dinmetlayl-1, 3-di oxol a¥#-4- 5

yl ] met hoxy] - pyri m di ne The subtitle conpound was
prepared according to the procedure outlined in

Examplet e 1 step iii) using

§2 @1 %dﬁﬁf Of 0- %ﬁﬁ‘ffgﬁ(gh’? Fﬁb%n %39 T&ﬁﬁﬁﬂ?&ﬁ?ﬁ?ﬁ) Aah4-

yDazetidinerIoshlfonaofdeexanpl e 1 step ii) (0.50g) in THE
(5m) and 60% sodi um hydride (79ng) to give the
subtitle conpound as a clear;, colourless oil. Yield:
10 0.47g. Ms: APCI(-i-ve) , EMEH. J i)
N42-[[ (2, 3-di fl uoroplienyl])naet hyl]thi o] - 6- E4R) -2, 2-cl
i met hyl - 1, 3-di oxol an-.4- F .
yl ] met hoxy] - 4- pyri R nyflL] - 1+ azet i dijnesul f onami de 15
The subtitle co , e
procedure outlifed i nHexanple 1 stv) using a
m xture of azetidi ne- 1-sulfonam de~#prepared
according to patent WD 20041011443, a240,
The fifle ¢IPRABAG RS RIEHSEH @esosHEg \ithrarooedira ardined in gxamplp 1 step (iv)
us®p smt&la%mem?ﬁf? PR Radide 41506 )tﬂié(dlbéﬁ?Sdéﬁééletan épfmhcﬂtﬂm

? 5nmg), cesi Um car bonat g1
(0)42% FEh Rdlicyc ohcxylphospl’uno-Z’ 4’ ,6'-tri-isopropyl-1,1’-bipheny| (XPHOS) (25mg),

cesn%n Hrﬁc?na?e (Q ﬁ%-br(ﬁ E}}iér]atzfr(ﬂ afrubiof &?%Jygfnfﬁl -4

oxo an-4 0oX pyrimdine
ylloriy)émeﬂcawé (@@m) in anhydrws@wtmm{mmg Ryyifieasion igs by reverse p Rase
4
HIL ! ARl AR MR, Pl R iR S AAASRARN A frud ol EbrrBund
as § pfhitejsolig; ¥1eh1 T9ng9g MS: APCl (+ve) 503 [MEH.] 25 -
(Sua61 1y

(2;3-difluorophenyl)nethylithial-64(2E)-2, 3-dihy
ldeMRyé (CDCi 72T 230155 wp V) 10e6v90-2H, m, 6.33 (1H, ), 5.07 -5.00 (1H, m),

s 5O BB GLBH b e RLOE A GRS, 198 121(68, m)

The intermediates for this compound were prepared as follows:

i) (2R,3R)-3-({6-chloro-2-[(2,3difluorobenzylthio]pyrimidin-4-yl }oxy)butan-2-ol
To a solution of (2R,3R)-butane-2,3-diol (250rng) and 4,6-Dichloro-2-[(2,3-
difluorobenzyl)thio]pyrimidine (the product of example 1 step (ii}) (427mg) in anhydrous
tetrahydrofuran (20ml) at ambient temperature was added 60% sodium hydride (33.4mg).
After stirring for 15 minutes the reaction mixture was partitioned between ag. ammonium
chloride solution and ethyl acetate. The organics collected, dried (MgSQOs) and solvents
removed under vacuo to give the subtitle compound as colourless gum Yield: 525mg,
MS: APCI(+ve) 361 [M+H"]
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- 44- Rp.l irlr'N S To a suspensi on of
NA2-1[(2, 3-di fl uorophenyQOret hyl ]t hi ed-641-[ (4R)-2, 2-di _
nmet hyl - 1, 3-
di oxol an- 4-y1] - 1- et hyl et hoxy] - 4-pyrim di nyli-1-azetid
i woddsfoarsaami de (t he product from step 0.349g) rcwcBeivk0032s7
(9m) was added iron (I11) chloride hexahydrate
(0.61g) and the 5 mixture was stirred at anbi ent
tenperature for 35m n. The reaction m xture was
diluted with sat, sodi um hydfogencarbonate sol ution
amg g%t ract ed vvlth DCM (x3). The conbi ned organic

were dried (Mg304), filtered and evapor at ed.
NJ(IZQ(Z ?r-ﬁndmbeml;ﬂmﬂm {[(SRSh2-hydtovysl-mtthelped myblozy)pyrimidin-4-

éﬁp ? usi n? MeOH/ DCM (99:1 to 98:2 gradient) as

e-Ysulfonammde, o it | e conpound as a white foam
Yield: 0.20g 10 MS: APCl (+ve)y 489 [M+1l-14) 11-1 NWR 5
(DVMBO) 1.41 (s, 3H), 1.44(s H@ 2.16 (quintet, 2H),
3.32 (m 1H), 3.56 (m 11- Him 111), 3.91 (t,
414), 4.46 (m 3H), 4.98 ( , 6.06 (s, 111), 7.18
(in, 1H), 737(In01tj) . (m 1HF, 11.06 (br s,
1H) 15 The inter madlg’t es I oLt hi s_cofpoupd were
prepared as foll N~ S
a, a-2, 2-tetranet (4 ) - 1, 3- di oxollaned 4- met hanol To
anhydrous cerium (I11) chloride (8. 19 of heptahydrate

T B P SO s

e bf antidinet -swlfon2@ideaki0gig), tris¢dibengy lslbs acarone) dipgladinm(P)e(25

m%?% dég/m e @Fﬁ%&}%'}?ﬁ Sé)f '1308{05#1 1’-bi hen%l O(XZPFIOS) 8251%), cesium
caviimhty (2452 and RGP SH- I (BHlilofSR{ (P m@mwmnoﬂpml@dm 4-
TS IO B o ATRLERL IOEPEL B LBl e

reac fure’was quenc
HBLC le€ing & Ohrhdetcanitcllet/ lagr{). Wi mmmornieth apétith niEt@6s (o@Ye titlElvermpound

Co@le@%ﬁd er]%@ggogngl ayers were dried (MySH), filtered

evapora afford the subtitle conpound as a
M‘SeAPGiI\(we)L%Yl[MMI] 25 0. 409 NVR: 5 (CDCl 3) 1. 16 (s,

}fﬁ%@ %f@ ,(35337'6%}7)(%(?%%% 950“655')(2H N 35 trer, 350073538 (11, ),

4,37 (2H, s), 4.02 (4H, 1), 3.88-3.81 (1H, m), 2.26 (2H, quintet), 1.26-1.21(6H, m)

The intermediates for this compound were prepared as follows:

i) (28,35)-3-({6-chloro-2-[(2,3-difluorobenzyl) thio)pyrimidin-4-yl}oxy)butan-2-ol

The subtitle compound was prepared according to the procedure outlined in example 4 step (i)
using (25,35)-butane-2,3-diol (250mg) and 4,6-Dichloro-2-[(2,3-

difluorobenzyl)thio] pyrimidine (the product of example 1 step (ii)) (427mg) in anhydrous
tetrahydrofuran (20m]) and 60% sodium hydride (33.4mg) to give the subtitle compound as a
colourless gum Yield: 440mg,

MS: APClI(+ve) 361 [M+H']
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WO 2006/ 024823PCTI GB2005/ 003257 - 45-

4-cbl oro-2-[[ (2, 3-di t hw ophenyl ) net hAt hi 0] - 64%- 1(4R) - 2

, 2-di met hyl - 1, 3- di oxol an- 4-

y é 1-met hyl etli oxyl -pyrim di ne The subtitle conpound.

Wal 209p8§8%3ed according to the procedure out IRCAETF2005/003257

exanple 1 step S iii) using

a,a-2,2-tetramet hyl - (4R) -1, 3-di oxol ane- 4- et hanol

(0.32g) and 4, 6-Di chl oro- 2-

[(2,3-difl uorobenzyl ) t hi 0] vrl m di ne (the product of
Exawpied e 1 step (0.56g) in THE (511F) and 60% sodi um

t-h it oun al e

Nt o ety gD g a1 &
pytinidiB$1) 1-azétidhes(Monaditdd , 1. 55 (s, 3H), 1.57 (s, 311),

3.87 (dd, 111), 4.02 10 (dd, 111), 4.35 (t, 1H), 4.41°

(s, 2H), 6.38 (s, 111), 7.04 (m 2H), 7.26 (m 111)

N4A2-1[ (2, 3- difluorophenyl|ﬂﬂ\Jath|o] 641-[ (4R -2, 2-d

i met hyl -1, 3-di oxol an-4-yl1}-1- :

nethylethoxy] 4- pyr|n1d| 1- f\azetldlnesulfonan1de

The subtitle conpo Pbpa

procedure outlined . e l5H V) using a

m xture of az ez;fl f ofar ai pr epar ed

according to pat 2004/01144 ~.220Q9) ,

tris(di benzyli deneacet one)di pal | adium (0) (91ng), 2-

Toth 0 JeibobEN-Y3- Hm&ﬂhﬂhcﬁ@p}x@nylﬁn&ﬂ@ﬂm&]w (3P, Dy Aasgirold. SjaeP

s o R OpRGR Ty Rattny P 150 B0 AR B [ (4

mea_)agal (Rmﬂ]é mﬁﬁgrw 1&83@5 aami @rﬂgﬁLﬂMﬂ.ﬂ-gﬁmﬁf&hHM{a&i mw]an@ )Hei
. n r
R RGN PP BB AP OT: FpealE G A T fozodon

miktnfbACdsieSPOEXAN Suspehdsd) in FSO @R @dﬂltactb@wﬁh E@A&@z)s Utk kdrhigned
org onﬁ%ylé{r}g’jef%%dt gﬁ?@;ﬁﬁp@@ ggpgélte?ll The reséuegwas purified by

comﬁﬁcb{oﬁﬂto@raﬁhf wﬁnarghmm@rnmmwdﬂ (98 @) a6dedbio-pve Ihetitlay
dr oxy- di net h‘y @ ‘??ﬁ [ oxY1-
H‘P‘i}#aﬁ?ﬁpﬁ?ﬂ 1% nesul f onani de AN OH GN\:
MS: APCI(+ve) 463 [M+H']
'H NMR: § (DMSO) 2.13 (quintet, 2H), 3.42 (m, 2H), 3.77 (m, 1H), 3.82 (t, 4H), 4.16 (a4,
1HD), 4.35 (dd, 1H), 4.46 (s, 2H), 4.67 (t, 1H), 4.97 (4,1H), 6.16 (s, 1H), 7.17 (m, 1H), 7.35
(m, 1H), 7.44 (m, 1H), 11.13 (br s, 1H);

The intermediates for this compound were prepared as follows:

i) 4-chloro-2-[[ (2,3-difluorophenylymethyljthio]-6-[(2S)-1,4-dioxaspiro[4.5]dec-2-
ylmethoxy]-pyrimidine

The subtitle compound was prepared according to the procedure outlined in example 1 step
iii) using (25)-1,4-dioxaspiro[4.5]decane-2-methanol (0.46g) and 4,6-Dichloro-2-[(2,3-
difluorobenzyl)thio]pyrimidine (the product of example 1 step (ii) (0.75g)-in THF (8mL) and
60% sodium hydride (39mg) to give the subtitle compound as a pale yellow solid. Yield:
0.70g.

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



0O1F .1.c.".% NS WO 2006/ 024823PCT/ d 32005/ 003257
-46- To a suspensi on of

N42-[[(2, 3-difl uorophenyOTethyI]thi ol -6-(1-[(45)-2, 2-d
i rnet hyl -1, 3-

e op2004/@ns24- y1] - 1- met hyl et hoxy1- 4-pyri ni di ny PEIGERHE00ES7
i nesul fonam de (the product fromstep (0.37g) in DCM
(10nm.) was added iron (I11) chloride hexahydrate
(0.66g9) and the m xture was stirred at anbi ent
temperature for I'b. The rea@ion nixture was dil uted
wWith sat. 5 sodi um hydrogencar bonate sol ution and
extracted with DCM (x3). The conbined organic |ayers

i\ R:3- é@ww@wl)mﬁhﬂlt@pb&[@ﬁhl,é\ﬂmmr%@ﬂdwa,-ylmethoxy]-
Emlwgz‘mﬂgﬁém fhalYaeco! urm chr omat ogr aphy on
I ca gel using a MeOH/ DCM (99:1 to 98:2 gradient) as
The sybtitle compgundevas peeperied pesordingio the @ragsduge oulined ixepamgle 1 step
5 i)k k0 B PN Bl decHsidflo . ©
(s, 311 1.44 ( 1) UI nt et
20211/_0} 1443, Q;%Sa)ms(iuhpmy@des@cﬁme)qlpgﬂad@nﬁ@) Qﬂﬁmg)l gy, 3.90

cipepyBooleifh 418, g2 oy B0 Sy g el i

caghondte (). 44gH end ﬁﬁlépwé&ji[@t%@ﬂmwph?wmnmﬂﬂ@@rﬁﬂ(WF led-

I
CHRERBIEATE? TR IR O ey dore Gl Pafpeiopoves
10 ¢ Oémydumommhytoanﬂﬁ gdl)lsmmE@AQmolqesamqlﬁfto Mm@ eradieptima tlaent

' v, Jar h) was added THE
ol i 43P “’Jm?rf{fgﬂlﬂ RS ap gl 00 e
MSeéB@I(ﬁW)ﬁﬂ&[MH‘ was sti rred at anbi ent t enperat ure

for |Orniu. A solution of 2,2-dinmethyl- -(43)-1,3- 20

di oxol ane-4-carboxylic acid nethyl ester (1g) in THF
Exzmple¢ 7was added and the m xture was stirred at anbi ent

15w ERRE M SRy G i BT B1E

pywivpidiniyl |20 agetidinesvilfonamidebi ned or gam c layers were dried

(MgSAH), filtered and evapor te afford the
subtitle conmpound as a yel Yleld 0. 75g. 25
111 NVR. 8 (CDC13) 1.15 (s ,124(s 3H), 1.38
(s, 3H), 1.43 (s, 3@1)(3-3 a3 |nOEHH)F397(|n 211)
i)

4-chloro-2-11(2, |f| oroN en@pln |th|o) 6-[1-[(4
5) -2, 2-di net hyl - xolan 4-

y1] - 1- met hyl et hoxy) pyI i mdi ne

To a solution of N-[2-[{(2,3-difluorophenyl)methyl]thio]-6-[[(4R)-2,2-dimethyl-1,3-dioxolan-
4-ylJmethoxy]-4-pyrimidinyl}-1-az¢tidine sulfonamide (the product of step ii) (0.48g) in

20 methanol (5 mL) HaO (0.1mL) was added pyridinjum p-toluenesulfonate (0.12g) and the
mixture was stirred at reflux for 2h. The reaction mixture was evaporated, susperded in H,O
and extracted with EtOAc (x2). The combined organic layers were dried (MgSQs), 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 DM+H"]
'"H NMR: § (DMSO) 2.15 (quintet, 2H), 3.42 (m, 2H), 3.77 (m, 1H), 3.90 (t, 4H), 4.17 (dd,
1H), 4.35 (dd, 1H), 4.46 (s, 2H), 4.67 (t, 1H), 4.98 (d,1H), 6.16 (s, 1H), 7.16 (m, 1H), 7.34
(m, 1H), 7.44 (my, 1H), 11.13 (br s, 1H);
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30 The subtitle conpound was prepared according to the
procedure outlined in exanple 1 step using -
a,a-2,2-tetramet hyl - (45) -1, 3-di oxol ane- 4- et hano
(0.32g) and 4, 6-Di chl oro- 2-
W@2085/34%25 uor obenzypt hi ol pyri nai di ne (the pPEHGEI0YI03257
exanple 1 step (0.56g) in THE (5n) WO
2006/ 024823PCT/ GB2005/ 003257 -47- and 60% sodi um
hydride (80ng) to give the subtitle conmpound as a
colourless oil. Yield: 0.37% 1H NV\R 6 (CDC13) 1.15
(s, 3H, 1.24 (s, 3H),.1.55 (s, 3H), 1.57 (s, 311),
3.88 (dd, 1H),.4.02 (dd, 1H), 4.35 (t, 111), 4.41 (s,
Theyipterngzdigigs fog thig qompourd e pigparedasyfollowspg (rn, 1H) 5 hi)
N-P-1[(2,3-clifluorophenyhnethyl]thio]-611-[(45)-2,2-d
_inethyl -1 3-dioxol an-4-y11-1. o
1) flshloyd-2{ kb difluergphenyhirasthyliliol-6-H4R) 250 -dmaath i d Jatipepian-d-
yﬂﬁﬂﬁh pb}ﬁ sconpound was prepared according to the
procedure outlined in exanple |I step iv) using a
Theisppriflesopovag srep piepared acgordins foghaprp ehduieputiped n@xample 1 siep

g Bl P Dl ARG 0] mn D0 S oro 223
difherghenabiigipyrinidjshithe pRiva of @arple il stpiiby50e) in THE (Sml) and
6dé%':n§ hPGR%be GIRER)zive HY Wil CERpAHIH 684 PRl FoufPss 489 eld:

0-‘ilﬁllge:bl_oro-2-a(2,3-dif|uoropbenypm‘sthylithio]-611-[(48)-
M% %P%ﬁ(}%%%nkoi[gﬁ?]l nmet hyl et hoxy] - pyri m di ne (0. 37Q)

in dioxane (Sat). Purification was by col um

(G PGRGRTN A0Sl QR[] 22 UGL L SoFsRR.
Yibugth oxy]-é-poonpdiolitl agetidingsplngmideow oi | . Yiel d: 0.37g
pEE s g R Ben kbl e SRR e Plcedpreopyoy mesemnie L pep
vy ehingeymisturgdfazetiding(l -sulfonamide (prepared according to patent WO
20&% bdda8 08 ke faiBet e SlaPidnbsalpafz il e RE T fnam de OH
dicyclohexylphosphino-2’,4",6’-tri-isopropyl-1,1’-biphenyl (XPHOS) (55mg), cesium
carbonate (0.57g) and 4-chloro-2-[{(2,3-diflnorophenyl)methyl] thio ]-6- [[(4R)-i,2—dimethy1-
1,3-dioxolan-4-ylJmethoxy]-pyrimidine (0.47g) in dioxane (8mL). Purification was by
column chromatography on silica using EtOAc/jsohexane (3:7) as eluent to give the subtitle
compound as a pale yellow solid. Yield: 0.49g
MS: APCI(+ve) 503 [M+H"]

Example 8
N-[2-11(2,3-difluorophenyl)methylthio]-6-[[(2R)-2,3-dihydroxy-1,1-dimethylpropyl]oxy]-
4-pyrimidinyl]-1-azetidinesulfonamide
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To a suspensi on of
b/42-[[(2,3-diﬂ|uorophenypnethylIthio]-6-[(2,2,5-trixn
et hyl -1, 3- di oxan- 5-

ypoxy] - 4 pyri m dinyll-3-azetidf nesul fonam de_(t he
PYQO9eP243Bom st ep (0.46g) in DCM (15nmL) was Pef(oréfélﬁo?sfogﬁsv
(I'11) chloride hexahydrate (0.85¢g) and the m xture was
stirred and 25 anbient tenperature for 30mn. A
saturated sol ution of sodluqhhydrogencarbonate was
added and then extracted wt DCM (x4) The conbi ned
organic layers were dried (

2006/ 024823PCT/ GL32005/ 0032 -4§n+flltered and
evapor at ed. The resi due wa purlfled by col um

chr omat ogr aphy on S|I|ca a MeOH/ DCM (99:1 to
98: 2 gradient) as t to |ve eFtitl e conpound as

a white foam Yi d le e).F475 EN%FH 5
111 NVR 6 (DVB 43N(s, N3H)3 2. ui nt et
3.63 (dd, 2H), (dd 211), 3.92 411), 4. 44 (s,

oH), 4.78 (t, 211), 6.09 (s, 111), 717 (m 111), 7.36
Té H‘sus%énl‘}on of N43-[f(2, Bqdﬂﬂllﬂa)phcnjﬂbm@@yﬂ&o] Ji[)- [(-ﬁhfﬁiZ 2-dimethyl-1,3-

intermedi ates for this conpound were prepared as
dxpmlqub@'vgl] llxgetp;lethoxy]-dl pyrimidinyl]-1-azetidinesu namlde (the product from

stép Sihb. 94%)112ﬁb@[2£9§ﬂ§ nfa m&m&wammm&hﬂ gbte 006

ri meth 3-diogxan-5-y r|n1d|ne The sub |tIe

m&i‘i‘i‘?ﬁ&’&ﬁ&“ﬁéé‘ 'ﬁ?‘éﬁ’éfe@a’ fyoa ﬁ?f@m Jh¢ FFactiop seEyTsreas diluted with

s, %&hﬂ@@db@aﬁmte%ol]dtéﬁ 81 dxirboedhFikHIGCM (x3). The combmed organic
2, 5- trlrnegy$ 3-di oxan-5-0l (as prepared i

lam f’?ﬁl@éﬂfﬂgd M fgtsrpg)anq angg@tf.d -a Fiee rgsidue was punﬁed by column

clﬂ?lﬁ%tg%’? 4 g‘l}g]?,ﬂ%a &éel?(lg%a ﬂigﬂlﬂlgétfgf;@?q chgé;l Qm?aﬁi}éﬁlg?_lﬁg éilﬁe‘ﬂﬁto g)we the

powBcsag @i vhite A O288y) to give the subtltle

MSORP m@;aggﬂu¥ﬁ+IOM/0|l Yield: O. 44g NNR 8
et 41 311), 1. 24( 311),

'@Nygz ( de\@@)l 4145 BHD.(TA4 (313D, 2 Gxguiptet, 2§1’313)2 (me 112113 3(5§ (m,
'm0 4l
s o (LA TRt A T a6 P78 e
(ffl’ﬂgﬂﬂrﬁ 204 15} 06 (o ki) - 4-
pyri m dinyl]-1-azelidinesul fonam de The subtitle
conpound was epared according to the procedure
Tha ipterpedintesfortiis spinpound geespregaced agfalays:a mi xture of

azetidine-|-sul fonam de (prepared according to patent
D Y:\?z-z,z-tetramethyl-(dR)-1,3-dioxolane-4-methanol
To anhydrous cerivm (IIT) chloride (8.1g of heptahydrate dried under high vacuum at 150°C
for 20h) was added THF (10mL) then methyllithium (1.6M, 11.7mL) and the reaction mixture
was stirred at ambient tcmperature for 10min. A solution of 2,2-dimethyl-(4R)-1,3-dioxolane-
4-carboxylic acid methyl ester (1g) in THF (5mL) was added and the mixture was stirred at
ambient temperature for 1.5h. The reaction mixture was quenched by a slow addition of H;O
(10mL) and then extracted with Et;O (x2). The combined organic layers were dried
(MgSQOy), filtered and evaporated to afford the subtitle compound as a yellow oil Yield:
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)
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25 20041011443, 0.229),

ni s(di benzyl i deneacet one) di pal | adi um (0) (97ng) 2-

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

enyl ( XPHOS) (50ng) ceS|un1carbonate (0.529) and

éﬁﬁﬁ& fhane-[[(2,3 dlfluorophenyl)nethyl|th|p@m63@@am&hv
trinmethyl -1, 3- di oxan-5-yDoxy]-pyrimdine (0.449) in

di oxane (10mL). Purification was by col um

chromat ography on silica gel using EtO0Ac/isohexane

(2:8 to 3:7 gradient) as el4gnt to give 30 the

subtitle conpound as a pale yellow oil. Yield: 0.46g

MS: APCl (+ve) 517 [N%ll] WO

ii) a&aﬁfra.aqﬁz:samc@ma ia]491-[ L fmdthy 1-1 3-dioxolan-4-
%%{2 3- dlfluorop enyl thyl]t I 0] - 64(1/) 2- hydr ox e
gl me thulea roi _

Thm/g_\ulwmrb Gd)r_Erl;Yolﬂad Jad ;B}bp”h%é?i a@@&h.ﬁg RARE Sl6ceBur outtified th eRhnhieS] step

a solutio

i) nsing s} %@‘@maﬁhvlr%)r éﬁrﬁéwlay%waml K9-248) gnd 4. 6-Dighioag-dt
[2y3- %hcﬁx@ﬂéﬁﬂﬁ)’&uﬂ%:ﬂndlﬂéy(melﬁdﬁh&)bk‘ Laxple (2R u)re@ 9%9'5191‘1%( mL)

acid ethyl ester (the product fromstep

andrfifpo gﬂﬂyhm%@eé%@d 1q Bive,th; pbEES empgrRdRs a(pz yglécwat"? aﬁeld
043? THE, 0.23nmL) and the m xture was m xture was
|

rred at anbient tenperature for 20k The reaction

HHMRUP CRfdY 1ei6dh 8D+ 02406, 3 ue oDt i BB Bdd, 1H), 4.02

(d@qh;;u tfﬂllg 441Qs, 29 03(s V@S, B0 (hASHRY, 2\@(1&“11@ 0Ac

conbi néd organic |ayérs were dri
(MgSAH), filtered and evaporated. The reS|due mas

iﬁ)%ﬁ[%%g@h@g& 1@2&?@%@” Qﬂdﬁhéthflﬂ S &oxdiSh- ﬁ%l]-l-

as eluent fo give t

methylethowdriopyriaidingll=l-ageti leessl&lbmmdm el d: 15ng ME:
Théglgtiﬁé'\é&épﬂé wL%%ared accordméti]o]th dire b ina_:‘gf;%ﬂ% ggtep

5.25 (1 n,

w)(@mg 3mtureepf wtmeflsculfqmdexp@mdﬂcccm)lg toypatent

2084821443, PR, Bris(atehd ylidbncdBidmd)diphtildinm ©) 9 1mg), 2- -
dicyclohexylphosphine-2’,4°,6’-tri-isopropyl- 1,1’-biphenyl (XPHOS) (42mg), cesium
carbonate (0.49g) and 4-chloro-2-[[(2,3-difluorophenyl)methylithio]-6-[1-{(4K)-2,2-dimethyl-
1,3-dioxolan-4-yI]-1-methylethoxy]-pyrimidine (0.43g) in dioxane (8ml). Purification was
by column chromatography on silica gelnsing BEtOAc/isohexane (2:8) as eluent to give the
subtitle compound as a pale yellow foam Yield: 0.43g

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

Example 9
N-[2-{[(2,3-difluorcphenyl)methylJthio]-6-{[(25)-2,3-dihydrexy-1,1-dimethylpropylloxy]-
4.pyrimidinyl]-1-azetidinesulfonamide

N OH F

8 1
C/N’S“ N//LS/\©/ F

I=
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The internediates for this conpound were prepared as

fol | ows: i)

24[ 6-chloro-2-[[ (2, 3- diIIuorophertypinethyl]tbiol-4-py
rimdinylioxy]-(2R)-propanoic 20 acid ethyl ester The
swig dobde4menpound was prepared according to tPR§yGR200s/003257
procedure outlined in exanple 1 step iii) using

2- hydr oxy- (2R) - propanoi ¢ acid ethyl ester (1.45nL) and
4,6-Di chloro-2-[(2,3- difluorobenzypthio] pyrim dine

(the product of exanple 1 sdép ii) (3g) in THE (40nl)

Qi S A R R R LR R

dlMi'lanAQﬁ!—(ldﬂdﬁi 16388y B4 byfitviadil] 11 -azEtidi€2 sulfonamide (the product from

2006 02482 05/ 003257
st ) G Y 3 DS Fio P35 ARG Ry L i et 40 66 e
mikhsal lvspm‘rlea & nibitnt @mpeaiudd B Y| 'i‘HéWa]cn&nZIR)mﬁé aswamea with sat,

acid ethyl ester The subtltle compaund _was Eared
sodBErgEaREPoRRoR T e STt Pith BGM (3b i Bbiped pragi

layerd/werd ahag(m%m% uEred e ezralsdaataz oh@&ealcfuem lﬂmeﬁ ij td6n
tris(dibenzylideneacet on@]ﬂagal | adium 5

choorgtegranby RB SiFHird uHng aile Me(99: g 98; %@rﬁqhﬁmﬂ&eiu e%zt togive

thP R mpodkid v Hir3 30M) viek@Di14pn car bonate (0.34g) and
ng‘[HQG chI or - 24] 2 3-di fluorophenyl ) methylithiol-4-

(2R) propanoi ¢ acid ethyl ester

lmmmmmog*uamﬂgﬁﬁm)(s 3By fsi éﬁﬁhﬂe mn@%a*@m, o), 98@(111,
chromat o g@ﬁf(y on silica usi é%i exane é
1H), 3.8 maditBm 90 Gty 1t 8H). G Jpddi B, GOthesi He7 ¢ (ﬁbo@ﬁcﬁ 36
I%QI%@[';EIQQLM Ilp%gjrls jgfi el d: 0.11g 10 Ms: APCI (+ve)

1

N-[6-(dill uorgprret hoxy) - 21[ (2, 3-di | | uor ophenyl ) net hyl ] t

THY kb RYes P it Boigoutd we phdpiieAgSpubppam de  /LOF S A

i) a,0-2,2-tetramethyl-(45)-1,3-dioxolane-4-methanol

To anhydrous ceriurn (IIT) chloride (8.1g of heptahydrate dried under high vacuum at 150°C
for 20h) was added THF (10mL) then methyllithium (1.6M, 11.7ml) and the reaction mixture
was stirred at ambient temperature for 10min. A solution of 2,2-dimethyl- -(4.5)-1,3-
dioxolane-4-carboxylic acid methyl ester (1g) in THF (5mL) was added and the mixture was
stirred at ambient temperature for 1.5h. The reaction mixture was quenched by a slow
addition of H2O (10mL) and then extracted with Et;0 (x2). The combined organic layers
were dried (MgSQy), filtered and evaporated to afford the subtitle compound as a yellow oil,
Yield: 0.75g.

'H NMR: 8§ (CDCls) 1.15 (s, 3H), 1.24 (s, 3H), 1.38 (s, 3H), 1.43 (s, 3H), 3.84 (mm, 1H), 3.97
(m, 2H)

ii) 4-chloro-2-[[(2,3-difluorophenyl)methyljthio}-6-[1-[(45)-2,2-dimethy)-1,3-dioxolan-4-
yl]~-1-methylethoxy]-pyrimidine

The subtitle compound was prepared according to the procedure outlined in example 1 step
iii) using a,u—2,2-tt?tra1ncthy1-(4S)-I,3-djoxolane~4-methanol (0.32¢g) and 4,6-Dichloro-2-
[(2,3-diflucrobenzyl)thio]pyrimidine (the product of example 1 step i) (0.56g) in THF (SmL)
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NS 15 The title conpound was prepared according
to the procedure outlined in exanple 1 step (iv) using
a m xture of azetidine-|-sul phonam de (prepared
according to patent WD 2004/011443, 0.11 g),

o Beezmenzyl | deneacet one) di pal | adi um (0) ( BCLGH)005/003257
2-di cycl ohexyl phosphi no-2',4',6' -
tri-isopropyl-1,1'-biphenyl (XPHOS) (60ng), cesium
carbonate (0.26g), 4chloro-6- 20

(dlfluoronethoxy) 2-[{(2, 3--#1-f | uor ophenyl ) met hyfi t hi o]

BM‘% sH&h dl(uﬂr(@@%tt? Ecaﬁfeg&tﬁlg J@@)m %Eda H%WIQJSQHSY ield:

|oxane tion was
U%hronatography on silica gel using Et0Adi sohexane

e vdeasz) rghe gracktd :
HE) s RGP | PP A0 SO ST et iR g 0. 400
(dd}i 18D 35 ©tIEB K 4losHERahes (sollgi 13 tnh @1, %t A6eme bifpound as
a white solid. Yield: 70ng 25 Ms: APCl (+ve) 439 (M+l1l1ll
-51- 1H NVR: 8 (DMSO) 2.13 (quintet, 2H), 3.93 (t,
AN 2-1142, Hdiflroghedy m@h@AThiod-§-[ 1 H)*S) %2-Binethyi- 1] dipnglar-Hy)l-1-

A W ST MR RERL
ThHeahtitilsomringl was prepared according to the procedure outlined in example 1 step
oo ShURLOIRLION) - S hdooctal bl 2 SR WY B WO i o
2024![)[ 1(4_23 3. 1dg), Itmaﬁdqumh}ﬂm;mtdmpbdlpalﬂadm}m@)ﬁ?mg) B4 di nedi ol
e T, e
carhoieel (0. %Ewdebdﬂdro-ﬁd[(%mﬂuomphml)he&y&tﬂl@ﬁ [10@6)-2 Brdimethyl-
1, gQIOXD zpne4—ry -metgﬁet'l:ﬂ:)xyt] pyrumdme (0.37g) in dioxane (8mlL). Purification was
by column chromatography on silica gel using EtOAc/isohexane (2:8 to 3:7 gradient) as
eluent to give the subtitle compound as a pale yellow oil, Yield: 0.37g

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

Example 10
N-{2-[[(2,3-difluorophenyDmethyl]thio]-6-[2-hydroxy-1-(hydroxymethyl)-1-
methylethoxyl-4-pyrimidinyl}-1-azetidinesulfonamide

OH

\
ij
To a suspension of N-[2-[[(2,3-difluorophenyl)methyl]thio]-6-((2,2,5-trimethyl-1,3-dioxan-5-
yDoxy]-4-pyrimidinyi]-1-azetidinesulfonamide (the product from step ii) (0.46g) in DCM
(15mL) was added iron (II) chloride hexahydrate (0.85g) and the mixture was stirred and

arobient temperature for 30min. A saturated solution of sodium hydrogencarbonate was added
and then extracted with DCM (x4). The combined organic layers were dried (MgSOs),
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10 was cooled then diluted with 1320 and extracted

with Et0Ac. The organic | ayer was washed wi'th H20 and
dried (MgS™4), filtered and evaporated. Purification

was by col um chromat ography on silica gel.using
EwdAcdsiossbexane (2:8) as eluent to give the sobGetlegos2s7
conpound as a white solid. Yield: 0.4g Ms: APCl (+ve)

421 [MtH 15 "H NVR 8 (DVMsO) 453 (s, 211), 7.13 -7.22
(m 1H), 7.30 - 7.42 (m 211), 7.75 (t, 111)

4-ehl oro-6-(di fl uoronmet hoxy¥82-[[ (2, 3-di fl uorophenyl ) m

| 1.t hi vk m di.ne _To a. ut i.on -
b PR hS SOE wSRaRe b b Bhomstomgty cpicg
usingWeGHAMCM (9% broddtcgradiént sdsefneit)to £0e thg Yitle pompound as a white
1. 2.din oxyet hane was added benzyl tri et hyl ammoni um
o3 YT

G (3nmg) and phosphorous oxychl ori de
MSOAPGK ok) 475ThB-Hlesul ti ng m xture was heated to refl ux

R ST 4255 A3 e BP0 e IR L 2 22
418), 434 (< 2HRYa8 (YRIS), 6aS lte dHWTL 1T (th] 2X9), 286l (rdly I 7 43V QH), 11.06
| tered and evaporated. Purification was by col um

f

G HPonat ography on silica gel using Et0OAchsohexane
(2:8) as eluent to give the subtitle conpound as a
cl.ear, dcoI url.ess oi Id Yi el d: 8 3? 25 111 NVR 8
Therpieeedjptas Jorthis compond yerp prepargs 2§°gﬂﬁ"s-211), 7.25 (s,
1H), 7.30 - 7.42 (n, 211), 7.81 (t, 111) WD

D Rty el G BN AR i & o py R 3 Aimpar oo
pyrj.[_.i_imid']y| Iet thiO)(%] o? pyrinddi nyTh 4-pyri di nesul f onam de
Ths e c5Rme AT Brear AP TR e prarP e ey gxsalinl fep
i asipg 2,2,5-trimethyl-1,3-dioxan-5-ol (as prepared in Synthesis, 1998, p879) (0.29g) and
o e e
in(TE0Misn yasi sl edivgn kydride (805i) fopiNethatibetly BAFEIndx3d yellow oil.

Yan'_ ole (0.15g). The reaction was then stirred at room
fegil‘ﬁéﬁ%(t ure for 18h. The reaction was partitioned

lI-FNME eracﬁtg)ﬁa 14 gspmj,).za(u;l t31=1§2 Qis(a (g@@n%,)hs.sgtf%f}g% BDES2H), 4.38
er S urther extr ed wi c
(S(%ﬁl@dﬁ% “EDTﬁ@“ néa"eﬁﬂlg%ﬁi c layers were dried
(MS™M), filtered and evaporated. 'The residue was
Wpurifie reverse phase HPLC using T 0. 2% [ Me
i S tboraph P Bt 0 ST P ot glosi- Sy -
p RSy MazefBGehrifopdmiRE [ M-HL i1l Nv 8
DV60Q) 1.13 (d, 311%‘, 4. 30, (s, 21%, 5.06-5.12 (in
w}aﬂ%. cgirpguad fag prepige pccordig tp e p e%*{iﬁl}ﬂmﬁdw%a}lﬂe I step
(iHhbing a8niftfre(of azeBdihe- 1Tshﬂoﬂa&ﬁ@r(Fﬁgéxat &SordPE td Pitént WO
0

compound were prepared as follows: 1)
2@4@}%} O 228 Fis(cibegzy lideneacetone)dipalladivm ©) 97mg), 2-

dicyclohexylphosphino-2',4°,6 -tri-isopropyl-1,1’-biphenyl (XPHOS) (50mg), cesium
carbonate (0.52g) and 4-chloro-2-[[(2,3-diflucrophenyl)methyl]thio]-6-[(2,2,5-trimethyl-1,3-
dioxan-5-yl)oxy]-pyrimidine (0.44g) in dioxane (10mL). Purification was by colunmm

chromatography on silica gel using EtOAc/isohexane (2:8 to 3:7 gradient) as eluent fo give
the subtitle compound as a pale yellow oil. Yield: 0.46g
MS: APCI(+ve) 517 [M+H']
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20 A solution of 4-pyridi.nethione (3.33g) in

e. HC1(22.5n) and .1120 (6nlL) was bubbled with chlorine

gas at roomtenperature for 3h. The reaction m xture

was then poured onto ice (15g), and the slurry was

t Werrasi0z48z¥ erred to ice-cold 0.88 ammoni a ( 1aOmtB2005/003257

This mxture was then stirred at roomtenperature

over ni ght before being concentrated in vacuo until

solid began to precipitate. At this point the reaction

m xture was cool ed overnigh#9-in the refrigerator and
Eﬁgﬁ!gﬁ solid collected by filtration as a yell ow

Yield: 1.51g. LHNW 8 (DMSO 7.73 (s, 211),

NZ-[¥ dlﬂumn)len@mﬂw@lﬂnom-ll(mh@hydroxy-l—methl’lethoxy] -4-

%ﬁgﬁ“% [,003257 -53- ii) S
PJ%%&? ?ﬁ?frl pheny (e)xy) 2-propanol To a suspenS| on

of (2R)-1,2-propanediol (1.9gl) in toluene (20nL) was
added triethyl am ne (83nlL) d. 4pgi et hyl am nopyri di ne
(32ng). The m xture was icg-codled and 1,1',1"-

(chl oronet hylidyne)tris-b Rzene (6.69) was added and
the m xture stlrred‘.)qo affoi edit 5 tenperature for 20h.
The reaction m xgur svva di Lt ed OF uene then
extracted with ni uaw chNori 8e s§ on (x2), then
brine (xl) and organic | ayer ! ied (MJSOY),
filtered and evaporated. The resultifg oil was

Totardotu%@bieﬂ[[w[q(@3Jd§ﬁofb%ﬁe’ﬁ9§m&:ﬁy1§mé?6-‘fﬁbbﬂd gﬂsug%fg}%ﬁﬁi)] -4-

t
Pygu%@gﬂxﬂlelxy %@)qprzp@&m@ald e&lzllester gtheprodygt from siep u13<0115s igdHF

(3%:1:94 s m8e7d mmunibld}ohyé&ebra?sol(zh&h in 31, 0.7388) nBheGiRtre was

ml&tuawwrsaumt @Elbgndpmp%we BTl Fheseanyien mitee was gqoieye §°C,
quesBREWith @ sMHtE) semﬁaa/sﬂa%mé/&@wagmac@a/mm@mxﬁh The

subtitle conmpound was prepared according to
copbpedeRgrEc Byt MeEdried féterpd apdsgyapozated. Tbﬂ rwﬁ gas
puhﬁ@ la]coﬁlﬁﬂd &P&wéég??hp QX Yilic LocPh SRAMEOHEN wid) 1 é@@ 2 gradient)

chl oro724 di fl uor obenz | ).t hi o] pyri m di ne
aseiuhré %Ew%ﬁltlﬁﬁor@@%ﬁé whitg(selid. (%i6ld: 16mg) i n THE (15nL)
MENKp &R PO [ W?/drl de (0.18g) to give the subtltl e

ellowoil. Yield: 1.

Hﬁg?g%géM(m 32 oy RH), 4.34 (g, 2H), 5.25 (m, 1H), 5 29 (s, 1HD), 6.43
(S’?@Liﬁ(ﬁx 3usli7t fuenapR Ry, L iR gl & il o] - 6- [ (1R) - 1- et hy

(triphenylinethoxy)ethoxy]-4-pyrimdirtyl]-4-pyridines
Tﬂé',ﬁtgﬂﬁ&’*aggfd%m egn%ﬁnﬁerégﬁgf&édjésm o onami de (the

pr o romstep i)
tris(di benzyli deneacet one) di pal I adium (0) (50 ny),

. i | | ' ' it o 1! - i 1.
D FUG AR BT PRGN e byt BRUABY L oro e
acghéthylesteri[ (2, 3- 25 difluo ro phenyl Yme thyl] chic)]

i S e e e aendine s RS st fn gl e
iipsing Peltydfonprt2 ) ppiadoid 8y ethpl edﬁeoédaﬁﬁmuz 26i.4§-Dichkrdréai2cd
diftlorStehdyithidi ByrniTlng (BB Buckbe example 1 step i) (3g) in THF (40rmL) and
60% sodium hydride (0.55g) to give the subtitle comnpound as a clear, colourless oil. Yield:
2.85g.

MS: APCI(+ve) 389/391 [M+H']
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100C, 300W open vessel with cooling for 3h. The

reaction mxture was diluted with DCM filtered

t hr.ough arbocel and the filtrate evaporated. The

residue was purified by reverse phase I PLC using a

TWA 2002937 MeCN system to give the title conBelF§2A%005257

yellow solid, Yield: 30 0.2 Ig. Ms: APCl (+ve) 711

[ MH1-11 -54- 111 NMR 5 (DMSO) 8.85- 8.76 (in, 213),

7.83 -7.73 (m 211),7.26 -7.17 (m 1811), 6.03 (s,

111), 5.44 - 5.35 (m 111),-8:29 (s, 213) 3.08 - 3.01

if ).T[[ZQ 23 dlliuo%é)pheﬁyﬂrﬁ t t%i'tﬁ-)ﬁ @%E’ onyd amino]-4-
-dlfluoropheny nethyl t hi o] - 6- et hoxy- 4- pyr

by ]°F¥]1(28)ZENP@P91ﬁ aeidethyhestirde t AV NS The title

TROSBRE GBS d RR2 E@Qd%&%ﬁfuﬁ 1B Shel odelhfe BlREQOH E)?amplel step

outllnedln exanpl step iv) using a m xture of

(lwzemge.wqﬁammmq@r@&me@s @@waiiwgaqe@n@dwmdmm

et optiey & B B rAROD Cone>
ciug] ceshondh %bms}saﬁiﬁr@:ozo 24102 ,edxﬂupgaphenyl)memymmo} 4

p%gfgghgg%?%)h%‘aémﬁﬁgg o?%i- ef%f(faﬁ m(cﬂ’%ﬂé éSI:ﬁﬁ.S Pﬁﬁﬂcation was

byi¢ il ngroshoprhasegraphiy oinyellice hiing Bl Aetitnbsoany (1§ wi ld] gradi¢nthas eluent to
. ) ane (5nL).
£ %?ﬁg%lﬂ% E%ﬂﬁ(ﬁﬁﬁ sté gd%fellﬁn@%%lh}(%{#a lgga hy on silica
N@bﬂPﬁgwaSEIUﬁtﬁﬂsohexane (1:9) as eluent to give the
title conpound as a white solid. Yield: 0.17g M5
APCl (+ve) 417 (M+H+) 15 1H NMR : 5 (DVMSO) 1.27 (t,

Egimde 122 13 (quintet, 211), 3.90 (t, 411), 4.34 (q,

it pyblotayy £yt idbodd b Budiaa - 2

azentlmrsﬁdnanniefor this corrpound was prepared as
follows: 20 i)
4-chl oro-241(2, 3- d|f|uorope/ﬂzl)nethyl]thlo] 6- et hoxy-
pyrimdine To a sol ution
4,6-Dichloro-2-[(2, 3-difl robgnzyl)thio]pyrinidine
(0.509) in ethanol (5nmnlL) added 60% sodi um hydri de
(72ng) and the reagtion i re was sfirred at ambient
tenperature for 6k‘ e up z i
extract ed MAthégng 2), NTheStonD
were dried (M ffltered and evig
the 25 subtitle conmpound as a clear,

YI tletle compoun% was prepared according to the procedure outlined in example 1 step (iv)

organi c | ayers
:ted to give

using a mixture of azetidine-1-sulphonamide (prepared according to patent WO 2004/011443,
(.11 g), mis(dibenzylideneacetone)dipalladium (0) (0.10g), 2-dicyclohexylphosphino-2',4’,6’-
tri-isopropyl-1,1’-biphenyl (XPHOS) (60mg), cesium carbonate (0.26g), 4-chloro-6-
(difluoromethoxy)-2-[{(2,3-difluorophenylmethyl]thio]-pyrimidine (product of step ii)
(0.18g) and anhydrous dioxane (5mL.). Purification was by colurmmn chromatography on silica
gel using EtOAc/ischexane (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

MS: APCI(+ve) 439 [M+H*]
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MS: APCI (+ve) 3171319 [M+H] WO
2006/ 024823PCT/ GB2005/ 003257 -55- Exanple 15 NJ[2-[]
(2,3 - difluorophenyl)nethyl] thin) -6- ethoxy- 4 -py

i ol di 1- pi perazinesul f onam de "5 To L ut
%%%EQ%%(Z 3-di f I uor ophenyQmet hyl i t hi o] - 6%?%%%@3’)&03257
pyri m di nyliam noi sul fonyl1l-1-pi perazi necar boxylic
acid-1,1-dinmethyl ethyl ester (the product from step
(0.24g) in DCM (2nL) was agﬁgd trifluroacetic acid

(2mL) and the reaction m xture was stirred at anbi ent
'HGVReS ANSS) 24 (Quiset, 2H)|;13193 éaD)i 650 i 3680 @atd), 7.19 - 7.12

t d with DCM (x2

a3 30 oy R PR L P R PRl el Ui g L0

with acetonitrile / aq. O. 2%tr|fluoroacetic acid
T e el By B mapba (o BP0 "R 6

(DI\/BO) 1.28 (t, 3H), 3.18 (m 4H) 3.44 (in, 4H), 4.36
. ‘or 2 1H),
D b tugibedbi) g Shbgrobepdmhilon duypptdhon
To}ila&lolIﬁhen ofip- E(Zﬁe@lﬂ&hreplfeﬁ{l%mdnlm]t}ﬁ@)]rm@pﬁﬂniﬂmsd@l[ ﬁpar ed as

ol am nosu | e .
CELp I g e R b o p R e Pl o gm s

(1.8g)wadiatitRid Tyt dayting @ik @fewes medwraazomecfa;rmm re&tigCintkture
(2. 94 ha di oxane

was coolc then diluted with H»O and extracted with EtOAc. The organic layer was washed
with H2O and dried (MgSOy), filtered and evaporated. Purification was by column

chromatography on silica gel using EtOAc/isohexane (2:8) as eluent to give the subtitle

compound as a white solid. Yield: 0.4g
MS: APCI(+ve) 421 DM+H}
'H NMR: § (DMSO) 4.53 (s, 2H), 7.13 - 7.22 (m, 1H), 7.30 - 7.42 (m, 2H), 7.75 (t, 1H)

ii) 4-chloro-6-(difluoromethoxy)-2-[[(2,3-difluorophenyl)methyl]thio]-pyrimidine

To a solution of 6-(difluoromethoxy)-2-[[(2,3-difluorophenyl)methyl]thio]-4-pyrimidinol
(product of step i) (0.4g) in 1,2-dimethoxyethane was added benzyltriethylarnmoniumn
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 HO and extracted
with EtOAc. The organic layer was washed with HyO and dried (MgSQs,), filtered and
evaporated. Purification was by column chromatography on silica gel using EtOAc/isohexane
(2:8) as eluent to give the subtitle compound as a clear, colourless oil. Yield: 0.35g

'H NMR: § (DMSO) 4.54 (s, 2H), 7.12 - 7.22 (m, 2H), 7.25 (s, 1H), 7.30 - 7.42 (m, 2H), 7.81
(t, 1)
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20 (40rnL) was added sul fam de (4.0g). The reaction

m xture was then heated at reflux for-24K The reaction

m xture was allowed to cool before being reduced in

vacua The resi due was separated between Et0Ac SBOOrTL

AYR208R@442300nL) and the aqueous was further FEUHGEIREE2S7

(2x300nL) with Et0Ac. Conbi ned organic |ayers were

dried (Mg504), filtered and evaporated. The residue

was purified by colum chron?t ography on silica gel

u3| ng 25 Et OAc/i sohexane (1 as eluent to give the
Esaihpletiie corrpound as a white soI id. Yield: 2.03g. NVR

El 2.89 ,. 413 t, 411)
Nd%@?? Johel e binki6o i R ismistioraba- 1 | )
prididnyl]- Q%,ygrdﬂiegd]ﬂﬁg,Menyerret hyl ] t hi o] - 6- et hoxy- 4- pyr

I tnidinyl]am no]sul fonyl]-1- piperazinecarboxylic
acid-1,1-di methyl ethyl ester iThe subtitle conpound was
prepared according to the E’GQQL(DH outlined in
exanple 1 step (iv) using m xt ure of

4- (am nosul f onyO- 1- pi per azi ar boxyl Lc

aci d- 1, 1- di net hyl et Byl, 06 (the oduct from step
0 (0.299), Ws(ﬁiz i Fadi um (0)

di cycl ohexyl ph Fno-2',4" ,Ctri-i pyl-1, 1'-bi phe

nyl (XPHOS) (35ng), cesium carbonate (0.36g) and
Td a sdlihtiomef N-@[[{(Z.B&iﬁtio&d»phm@phdxyﬂ ﬂmﬂ{GIO&IR)t]hin@t}lyl&— et hoxy-

e I G A S BB U Budha T Bl from e

(16Bmgnia MrgFR (LY was added prtaksinemy fE#i0 Acd 631X amiean(megﬂ %g). The
' t . itle

re%ct%n gn[ag ejg gtii%edaa§ @%@%ﬁﬁr&&@?ﬂgﬁ?h ﬁ]%ééﬂ%tﬂﬁ%@gg ﬂb@l{)lﬁ;ielaetween

Em ([lMEh]L) and Ebsfa l(rtﬂﬁml.lGIhe aqueous layer was then further extracted with EtOAc

e e et S o i e
reﬁﬂu@washﬁﬂﬁ&dbjﬂlﬁ&rseﬁtﬂsdﬂﬂ@mﬂmﬁmdl%mp@ﬁ pagieithe title

re outlined in exanple 1 step
coalw uégésﬁnag‘v%%r%gg L}féégﬁgngzeti di ne- | - sul f onam de

MS}DAEﬁwa 486 pdsdilng to patent WD 2004/) 11443, 0. 14g),

lé . ' @%;}%ﬁ ?ﬁfﬁg@é)ﬂﬁ%@é 845 4 49) 6.6 00T, 7.07-7.38 (m,

3H), 7. 84 (d, 2H), 8.86 (d, 2H)
The intermediates for this compound were prepared as follows:

i) 4-pyridinesulfonamide

A solution of 4-pyridinethione (3.33g) in c.HC1 (22.5mL) and H;0 (6mL) was bubbled with
chlorine gas at room termperature for 3h. The reaction mixture was then poured onto ice (15g),
and the slurry was then transferred to ice-cold 0.88 ammonia (120mL). This mixture was then
stirred at room temperature overnight before being concentrated in vacuo until solid began to
precipitate. At this point the reaction mixture was cooled overnight in the refrigerator and the
solid collected by filtration as a yellow solid. Yield: 1.51g,

'H NMR: 8 (DMSO) 7.73 (s, 2H), 7.75 (d, 2H), 8.84 (d, 2H)
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20 tri-isopropyl-1,1'-biphenyl (XPHOS) (30i ng) cesium
carbonate (0.329) 4 chloro-2-[[(2,3

di fl uorophenyenet hyl Jthio]-6-(2,2,2-trifluoroethoxy)-p
yrimdine (the product fromstep i) (0.24g) i_n di oxane
(Wolzdos/oBgea fi cati on was by col um chr omat ogr g@iys 063003257
silica gel using EtOAc/isohexane (1:9 to 2:8 gradient)
as eluent to give the title conpound as a white solid.
Yield: 0.11g 25 Ms: APCI (+ve) 471 [M+11+4] 1H NWVR 5
(DVMSO 2.1 (quintet, 3583 (t, 4H), 4.51 (s, 211),

DR &%za%etkﬁy%ow [ 1l w1 e
ToZO@Sléeﬁﬁd;SQﬂE’Ié)Tl CRROATID0 m)-lﬁ%ﬁeﬂ'h(éﬂinhl wrsvadédtiethflamine
1 i =1 PN
L B B o RS R o Rt e e reooled it o005,
(chlonoﬁie(h@ﬁd)etjmﬁs@e_):zqm (616g) ivrae addaé agltbé inixtige Etﬁfﬁd@_undnms
e BR300 The remiton oty e o S5SSEHh Bhbbn B sniagd wiv
di f.lu ro%rzd:;tc’ﬁn&i g me?bﬂ?jf(ﬂﬂxaad&eorgmcdiyter ‘;?S dé;t:g(MlgSeo“)’
e S R A AT L 2 R
coﬁ@éxﬁﬂ)ash@hgev@dt Weel&ulgt i t 1 e conpound as a cl ear,
Y] O
RSG5 s o 3 2 S el ) ot .

7%@3%7%1@6@753% 17

N-[2-[[(2, 3-di nuorophenyl ) net hyl ] thi o]-6-(2, 2,2-triffu

or oet hoxy) -4-pyri m di nyl] - 1- pi perazi nesul fonam de 15
il @clﬂoﬁm-L[(Z,sxﬁlmﬁrophenyl)methyl]tluo]-(. [(1R)-1-methy)-2-

441 24 d|f| or o %ﬂ}ll)nethyl]thlo] 6-(2,2,2-triflu
(tripheny Jethoxy]-pyrina

T}:[B:)éﬁbtmedbﬂﬂgddnﬂ Riak p;:epa:}r:]cf aoyrdhp 1cpﬂh@pxbmeﬁxamb@méxhﬁp1e 1 step
et est er (0] te
S o R o) 2 et ey i bort b
dlﬂlﬂiﬁwcn@ﬂbﬁmﬁ]bﬁ'lrbﬂﬁﬁt(ﬂl@ proﬂ’hdtbﬂfx@mpﬁ& s&?l(ﬁ)f(egb iprHErt e tand
e r | oNn m/X
o0k s rpice {ride) @ givadie LT o Bor e sl THIoR 0 Yieks Se
ManaPtIoen) peeriM+Bd by reverse phase HPLC el uting with

20 acetonitrile / ag. 0.2%trifluoroacetic acid
m xtures to give title conpound as a white solid.

w)YNfEt-ﬂ’(Z @-dﬁﬂﬂrd}ﬁenﬂmtﬂﬂ}iﬁﬂ)] -50QR)-Vindety 1-2- NVR: S ( DVSO)
(“Zlihef;’lm“éh".t‘?) e(hyxyh‘trynm@lgéllzrpnég%lfﬂffo 5** 8. gzo? or

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

MS: APCI(+ve) 711 [M+H"]
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The internediate for this.conpound was prepared as
follows: WD 2006/ 024823PCT/ GB2005/ 003257 -58- i)
41[.2-[[ (2, 3-difl uorophenyl )nethyl I thiol -6-(2,2,2-tril

uor oet hoxy) - 4-

pyo zeosd4a3sl | am noi sul fonyl ] - 1- pi per azi necar bR GB905/003257
acid-1, 1-di nethyl ethyl ester The subtitle conpound was
prepared according to the procedure outlined in

exanple 1 step (iv) using a m xture of

4- (ami nosul fony1) - 1- pi per azidfecar boxyl i c

RME: 5 dMbioTRIBY ke 't%lbzx-go’ﬂ%i 4 74 bR & HORUGt1 71018, 6.03 (s,

exanpl e 15, “step 1), ),
159 56 1 B3 Ry D PRALBDOAES e P (on LIDUREA-0) 1 @IH)
2-di cycl ohexyl phosphi no-2',4",6'-tri-isopropyl-1,1'-Dbi
phenyl (XPHOS) (48ng), cesium carbonate (0.49g) and
Exerople 84 o0- 24( 2, 3-di f | uor ophenyl ) met hyl ] t hi ol -6-(2, 2, 2-

W Rt T Bk Rl N Rl famice
by col um chr omat ogr aphy oR~s+lica gel using

Et OAci i sohexane (1:9 to 2:8 10 gradient) as eluent to
give the subtitle conpou 8 ayellgw solid. Yield:

0.22g MS: APCK-ve) 0599 [ HI)\ExarrpI e118

N-[2-[[(2,3 N/S\N N F

-di | I uor ophenyl )@\ hyf@t hi 0] - 6-( 1, @ et hyl et hoxy) - 4-
pyrimdinyl]-1- 15 azetidi nesul fonasiz@e The title

conpound was prepared according to the procedure )
Ths titleicamgoynd wag prepired accendiag 9 thy praspdvee eitlingd ingx@mple 1 step iv)
tidine<d - sl f.onand _ . : :
uff 2%%1%%#1&@%&8{ %%@m&@(p%ya de AREY o PRt WORBESH 1443,
0.1 78) sttie(dibenrylidencrsprone)dipghadingti (9h(715me), BrAiqyolphexpiphasphino-2',4°,6'-

2 A L ghes i ' 44 - . )
i 1 A GRRI e b cBorase 0.0m) ¢ ooz 2.3
difuerbpheaymgthy1Bhe)) 6-etheix y4pyeimidine (the product from step i) (0.26g)) in

. -di f iol.- i et hox
clpying ) TSP S BTELEN Srolklariind bn ) BELMe ¢
B Askisahexzu8 (1:9). asBluenithd giae the fitlerupppn e 4 wite solid. Yield: 0.17g

hr, L silica gel using EtOAc/isohexane
?ﬁiég&?%nggpwggﬁent ) as eluent to give the title
H MR @iBMEO) 4. 27166, 818), 3dBi(qhintat, ) 3.90 (264, 284 KE2H), 4.47 (s, 2H),
v : 48«(s, 911),
T L) o g e T g il = )

6.03 (s, 111), 7.17 (m 1H), 735 (m 1H), 7.42 (m
T E’! . d ] F!h 006/ PCT/ GB2005/ 003257

- Een%éaq?%% gésrr% ate #a\é\?feﬁﬁﬁgg Bsg%rﬂr%%%nd was prepared

as follows: i)
w4- 1 al d:&.23oxdi f eny.C I hol.- 6- (1, 1-di
PR TSl
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 HyO and extracted with EtOAc
(x2). The comnbined organic layers were dried (MgSOy), filtered and evaporated to give the
subtitle compound as a clear, colourless oil. Yield:0.53g
MS: APCI(+ve) 317/319 [M+H']
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5 To a solution of _
4, 6-Di chloro-24(2, 3-di fl uorobenzyl )t hi o] pyri m di ne
(the product of exanple 1 step (2g) in THF (20nL) was
siumtert-butoxide (0.8g) and the N .
?n@gtﬁgorsfeéﬁ’l\gs; stirred at anbient tenperature fo‘?ﬁ%ﬁ&%‘an”
Further potassiumtert-butoxide (0.89) was added and
the reaction mxture was stirred at anbi ent
tenperature for 4h. The m xggire was diluted with H20
and extracted with Et OAc (x3). The conbi ned organic
Exapple 5 iere 10 washed with H20 and dried (MySO4),
N3 tttﬁ smuafh%hsmm@ﬁﬂo] GemokRa Ry bilnfindj-1- Was
puri, fied by col’'umm chr onat ogr aphy” on si |ca gel using
piperasipeslienagyde t o 98: 2.gradient) as eluent to give the
subtitle conpound as a cl ear},\ol ourless oil. Yield:
0.68g 111 NVR 5 (DVSO 1. (s, 9H), 4.47 (s, 2H),
6.70 (s, 1H), 7.19 (m 111 .37 (mF211) 15 Exanpl e
19 0.
NA2- [[ (2, 3- dlflu op ’n | ne,;,lqyfu
- (hydr oxynet hy 1t HVo] -N
pyri m di a-4-yld ze di ne-1- sulfona A sol ution of
N12-[[ (2, 3-di fl uot ophenyQOret hyl ]t hi cd=6-[ (2- phenyl -1, 3

To éjdo%aiﬂoﬁzr diflfbrophenylmethy]]thio]-6-ethoxy-4-
pyrimd E{@-qb 2£z;jz-etl dr?%gny )néeulyf]oncgm %Ieox the product of

Y lominpyliamd - byriarireahpEHS poM criepTIoHk csiel G gyduc
frdnmsteﬁ)f(@ a@é) i ﬁm a9 W fhged trﬁruf&éanc LISt (ﬁﬁé}taﬁg tRtre£6n

The sol uti on was cool ed and t he sol vent
mléwpwét%ﬂ i aerbient tegpreabre forcksdy rlle repptionmpixtues peas fyaporated,

thé&leSiaQ! VAR GzdRropdddfith DERIS RS dndteR plidtia vy kdvele g,ﬂéa.%i:ic 2Rfhog

filtered. The solvent was evaporated under reduced
wiyasetanjfrde Hage 02 Frarifleaspasetic agidomigtvrgstte aiye tie qomparnd as a white

soBRadigtegLaphy on 25 silica gel, eluting with

Et OAci t so-hexane (8:2) to give the subtitle product as

Mg fSPéFI(*d\ﬁ) HotM+HE gum was di ssol ved in DCM and

il id dyreat
oD s b S SN A ML R 36 (2K 447Gt 605

(SriERu B A By &7 dm, ile 8.73 SirdudD), 5033 Gr v dri ed under

hi gh vacuum at 40C to give the title product as a
white scilid. Yield: 50ng Ms: APCl (-ve) 477 [M 1-1]
The internyeiatedor thiyeanpound yag prepapepias folowes (octet, 411),
3.92 (t 5E1), 4.49 (s, 211), 4.99 (t, 2H), 5 6. 65 (s,
1H), 7.17 On, 111), 7.36 (in, 2H), 11.18 (s, 1H). The
i) #Mnmsﬂ:owlbé,lfcbmeiﬂlmeﬂlybmdmemecaphmm aud as
d £1,1- byl pster- - 2.94g) in dj
o PRS- pRegtyl e e e A R B
(46l Wasdrds e (410).yihe hdaofiqmynik e asdhen heated at reﬂux for 24 h
The reaction mixture was allowed to cool before being reduced in vacuo. The residue was
separated between EtOAc (300mL) and H,O (300mL) and the aqueous was further extracted
(2x300mL) with EtOAc. Combined organic Jayers were dried (MgSO,), filtered and

evaporated. The residue was purified by column chromatography on silica gel using

hi ol- 6-f [ 2- hydr oxy-1

EtOAc/isohexane (1:1) as eluent to give the subtitle compound as a white solid. Yield: 2.03p.
TH NMR: 6 (DMSO) 1.41 (s, SH), 2.89 (t, 4H), 3.40 (t, 4H), 6.81 (s, 2H)
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Sodi um net hoxi de (0.1nmL of 25 - 30% net hanol sol ution)
was added to a solution of ethyl
S- (2- phenyl - 1, 3- di oxan- 5- ypet hanet hi oate (0. 12g;

cording to the procedure in Chem pehaiBines/in03257
B poags © e (5), p694-707) in THE (2mL). After
stirring for 15mn, the product of Exanple 1, step
(0.12g) was added. The reaction mxture was stirred at
room 15 tenper ature for 18hsghe sol vent was evapor at ed

iop o airoBh a3 ipe S idion s pe R bR o 1
pipbraembeXBNGI¢ dcidll, ltdinﬂtﬂ{f&tﬁﬂlﬁst&llb““ e product as a

eige solid. Yield: O, 18g. M5 APCI (+ve) 467/ 469
'I'lrel\ﬂp tlt}e compound was prepared according to the procedure Outlined in example 1 step

(1?Q1M§a&1h£r2m%f QL (fainﬁﬁﬁtﬁﬁlaﬂwghﬁ%&%drﬁdim& a1 § 2uRienshyl
I oxan 511 th gg;rl m

esier (the Bt HPHE enl)s(m niidghenzpiidensaastone)Xipakaginse (h &6 tres 2-
C l f Cce 1\.'!1]1
HATEA BB S A R A et o
contrane 60850 1 Rationd-HIA FseRmy e RItRE I fios:-pyrimidine
(RSOt éen?ieﬁweam Qef/i)é fsgselnoamaﬂaghﬁ. 8. PhAR aR5PEAYy Bfumn

step i) (0.17g accor r ocedur e

c@mwmﬂw Of SJER%WE@@AC@P exapg/4l:9 e Mh@n@m elygrt to give the

suBHﬁéédnﬁﬂuMasﬂ SHRQOBtREH,aPhy on silica gel,
eluting w t OAci | so- hexa#e (2:8) to give the

M§UMC¥(+V@§,‘H@B@Hd as a colourless oil. Yield: 0.11g
MS: APCK+ve) 567 (MrH WD
2006/ 024823PCT/ GB2005/ 003257 -61- Exanple 20
Exammie 16 213- di f | uor ophenyl ) net hyl Jt hi 0] - 6-[ (1R) - 2- hydro

NS oo iRtath ety fifo) Bl S A toroethogy - pymicimicl:

aqetldmeglﬁrgargldgm ution of
4-[[[2-[[(2, 3-difluorophenyQuet hgl ] t hi o] -6-[(1R)-2-hyd
roxy-1- methyl et hoxyl - 4- py@1 mis( nyl j am no] sul fonyl I,
1, 1-di met hyl et hyl esterl - piper g#f necar boxylic acid
(the product of stgp @ 3gYNi n DCM E3nl) was added
trifluoroacetic aC|d 3 ~JThe.readgtigp m xture was
then stirred at m th’penslat ube The sol vent
was renoved and i due purifié reverse phase
HPLC using a TFA (O. 2%/ MeCN ret hod T give the

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)dipalladinm (0) (60mg), 2-dicyclohexylphosphino-2'.4’,6'-
tri-isepropyl-1,1°-biphenyl (XPHOS) (30mg), cesium carbonate (0.32g) 4-chloro-2-[[(2,3-
difleorophenyl)methylJthio]-6-(2,2,2-trifluoroethoxy)-pyrimidine (the product from step i)
(0.24g) in dioxane (5mlL). Purification was by column chromatography on silica gel using
EtOAc/isohexane (1:9 to 2:8 gradient) as eluent to give the title compound as a white solid.
Yield: 0.11g

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

'H NMR: 3 (DMSO) 2.1 (quintet, 2H), 3.83 (t, 4H), 451 (5, 2H), 5.03 (g, 2H), 6.22 (5, 1H),
7.16 (m, 1H), 7.36 (m, 1H), 7.42 (i, 1H), 11.33 (s, 1H)
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10 title conpound as a white solid. Yield: 77nmg Ms:
APCl (+ve) 476 [MrHL 11-1 NMR 5 (DVMSO) 1.13 (d 311),
.3.01-3.05 (m 411), 113-3.17 (nn, 4H), 4.34-4.41 (m
211), 4.79 (s, 1H), 4.97-5.05 (nn, 111), 5.84 é -
WORNGARZD- 7. 16 (m 1H), 7.27-7.34 (m  11- 15CT/GBL005003257
7.39-7.45 (rn, 111) 15 The internediates for this
conmpound were prepared as follows: (i)
4-af 21[ (2, 3-di t| uor ophenyl )Hft hyl ]t hi o] -6-[ (1R) - 2- hydr
oxy-1-net hyl et hoxy] - 4- pyri‘mdi nyl ] am neul fonyl],

The, iitethhedrtefy) hiskyinp&al @/ak plepe @ztibesar boxylic acid A
m xture of 4<am nosul fonyl)-1, 1-dirnethyl et hyl
ester-1-piperazi nebarbonilie acid (the 20 product of

i) mm-z-[ﬁtiﬁimmﬂnﬁﬂarﬂ&ﬁm thio]-6-(2,2 z-mﬂuoroethoxy)-pynmjdme
tris(dibenz |deneac one) di aIIadl um (0),

Thi s teecfﬂ@aviﬁﬂﬁﬁ%gwm L spcorgiog g the proc me&mple Ttep

iif) B EN Y rifluSFoskER) o1 (G O51ED) and € SinRRIGa20ENat € (1g) and

dlﬁmrab%f SeRpRiging (e pduct 9f ampled st (:¥%eh iy TH(GHL) and
60% BdRiniThydiiBy {4msY bpive@hd Wibtit®RTh RpokddRE a BEAJHISur k&M Yield:
géanpl e 11 step i) (0.40g) in dioxane (20rrL) was
ated at reflux in a mcrowave at 100C, 300W open
'VRESEE (BMB0) 29014, M, 5, ma:@@m 1713 T4 8HE 7. DGAC IHONINAS, 2H)
filtered through ar bocel and then separ at ed bet ween
Et OAc (200nmL) and H20 (200ni) and the aqueous was then

E,f;j.ﬁ]%mﬂ extracted with Et0OAc (2x200nL). The conbi ned
[ 024823PCT/ GB2005/ 003257 -62- organic | ayers

N2 3o Berqpbgaxbmethylfthiokf 682 2teiflaarapsbean dopyrian ginyli-1-
pibBazinbRitbidi@igeonpound as a clear oil. Yield: 0.93g.
. APCI (+ve) 618 [MH -r] 5 (ii),
tF-t hi 0] - 6- [ (1R) - 2- hydr

4-[[[21(2, 3-di fl uorophenyl)

oxy- | -met hyl et hoxy] - 4- pyriy di ?énandno] sul fonyn-,

1, 1-di et hyl et hyl esterl - &az necaﬁboxyllc acid To

a sol ution of o, .0

4-E2-[[ (2, 3-difl ﬁpﬁe % 6-F(1R) - 2- hydro

xy- 1- rrethyletthy] 4- ppgri mdin I]asulfonyl],

1, 1- di net hyl ethiy ter-i- 10 pi per azizfecar boxylic

acid (the product fromstep i) (O. 939) in THF (20n)
Tovasohaihd eﬂ4-zﬂm-L[(B441ﬂhoroﬁ1thylﬁxﬁetﬁUﬂﬂ)m] -& tﬁeZ Z-Q'aﬂnbi‘ocmhoxy) -4-

pﬁ. X%ﬂglgaénsjm%ﬁsuﬁp?ﬂ]-g-gﬁeﬁe%lae blpxgpbz %?l esg’er %g product

fruim xtbpl iHe0. ﬂ@ it DEM ( anla.m ehedided ﬂrﬂuﬁbbdﬂ@ﬂmdi(ﬂﬂnlt) lamd the reaction
Bl PR AR b 5501 8 R PR e o

remﬂﬁh widsereotopddheith BQ (Y treitthant pukifiéd @Aeveﬁ'@)ph%ﬂ—fﬂlp elidiing with

ac%%%’.tjﬂg ?adq. 0.2% trifluoroacetic acid mixtures to give title compound as a white solid.

Yield: 0.14g

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

'H NMR: § (DMSO) 3.17 (m, 4H), 3.50 (m, 4H), 4.51 (s, 2H), 5.06 (q, 2H), 6.17 (s, 1H),

6.96-7.42 (mn, 3H), 8.82 (br s, 2H)

The intermediate for this-compound was prepared as follows: =
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15 organic layers were dried (MgSO4), filtered and
evaporated and the residue purified by reverse phase -
HPLC using a TEA (0. ZWQ/NECN nethod to give the title
conmpound as a clear oil. Yield: 0.23g. Ms: APCIC>ve) )
SAB200¢Wead 20 Examul e 21 PCT/GB2005/003237
N16- (di | I uor onmet hoxy)-2-[[(2, 3-di fluorophenyl) nmethyl It
hi o] - 4- pyri m di ny1] - 1- net hyl 1H i mi dazol e- 4- sul f onam de
-63- The title conpound was Erepared according to the
procedure outlined in exanpP8 1 step (iv) using a

) momezg[(g 3ra§nuﬂer6fmeﬁ§aiméthlymmm2@,h%ﬁlinﬁuéoﬁﬁaaﬂ%ﬂ

adi um (

ri.s dlbenzy | deneaset one dlfa||
Iammo]s onyl]-1-piperazinecarboxylic acid-1,1 dlmethylethyl ester

Tl?e ﬁbi]@&h%@lﬁfﬁw.rag gﬂ:ﬁgﬁgﬁ RQogiingdo tH chEddré&Rﬁﬁ%@Xﬁ exbmple Pitep

phenyl ceS|unmcarbonate 3
(iv)-ushni @rr@xtgre of 4-(armnosu1fony1) 1-piperazinecarboxylic acld 1 1-dimethylethyl

ki gL st 45 GBI
(%m) érﬂﬁyelom Pé@&vivaﬁ@ 5Ly iSopTRpYIF 1, l:ahll’J]@ﬁYl ) (4 mg),

d

oephlrHgoh Rl Mok L SROR N St ARt bt 620
trﬁhﬁg@nﬁh@xw@y@ndméthmm@ froimt sxagl 16,62 it BSABYIR divaaner{(grml.).

o B e L B o e i EOR T (1 Plo 28
gr@élngb@ﬁféneasto Bye shaghbtitle conppund aya g¢lipw soBil ngiele.22g

P 111 NMR. 5 (DVMBO) 3.67 (s, 311),
Mz%%@f@‘% %9%%{ .I';]s (s, 111), 7.(10-7?18 (m(lH), )
7.30-7.40 (m 211), 7.70 (t, 111), 7.82 (s, 111), 8.08
& ) 15 Exanple 22

2, 3-di fl uorophenyl ) met hyl ]t hi 0] - 61( 1R) - 2- hydr ox
Ny[24[(?3diffuoxephonyl)methy Rthia) 6l didiptthylethespi hpyriwidinyl]-1-

%ﬂgﬁfg%éngm@ %0- 3- pyridi nesul tonam de To a sol ution of
|f|uorophenyl)nethyl]thlo] 6-[ (1R) - 1- et hy
| -2- 20

(triphenyl nmet hoxy) et hoxy] - 4- |n1d|ny1] 1, 6-di hydro-1

- net hyl - 6- ox0- 3- pyri di nesyl fonarni de (the product
fromstep ii) (0.16g) in H (10ni) was added

pt ol uenesul fonic a@.dd>5 |ng and anFsoIe (0.22g). The
reaction was the LSL rafure for 18h.
The reaction wa rt| ion OAc (100ni) and

1120 (100nL). Thé“aqueous Iayer ma n further
extracted wth EtO0Ac (2x100nL). Conbined 25 organic
Thcatytwcsampem vehis ipmﬁar(s&@r.‘safﬂ)ng th metpafcedimamdhmﬂ apeaaipid, step iv)

The residu ur reverse se
st PRSI OB g R s Er SRgDbAGees
0.269) bt A b8 2y REZhA B3 0€) Bip A VDY (0B dFOmg), 2-dicyclohexylphosphino-2’,4’,6°-
tri-isopropyl-1,1°-biphenyl (XPHOS) (36mg), cesium carbonate (0.37g) and 4-chloro-2-
[[(2,3~difluorophenyl)methyl]thio]-6-(1,1-dimethylethoxy)-pyrimidine (the product from step

i) (0.26g) in dioxane (6mL). Purification was by column chromatography on sitica gel using
EtQAc/isohexane (1:9 to 2:8 gradient) as elvent to give the title compound as a white solid.
Yield: 0.28g

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

'H NMR: § (DMSO) 1.48 (s, 9H), 2.16 (quintet, 2H), 3.92 (t, 4H), 446 (s, 2H), 6.03 (s, 1H),
7.17 (m, 1H), 7.35 (m, 1H), 7.42 (m, 1H), 11.05 (br s, 1H)
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M5: APCI (- Fve) 499 [ M F1-1] MAN.: 8 (CD30D) 1.12 (d,

3H), 3.47 (s, 311), 3.50-3.53 (in, 211), 4.30-4.33 (m’

2H), 5.035.19 (n, 1H), 5.95 (s, 111), 6.45 (d, 111),

6.93-7.11 (in, 2H), 7.14-721 (n, 1H), 7.69-7.74 (m

SdreoB2488 (d, 111) 5 The internediates for gy Spaousn0szsy

conpound were prepared as follows: 1)

[ (1, 6-di hydro-1-net hyl - 6- axo- 3-pyridi nyl )sul fonylj-,

1, 1-di net hyl ethyl ester earbaraie add 10

Chl orosul fonyl isocyanate (L) was added dropw se to

a solution of 2-nethyl-2-propanol (6.5rnL) in DCM

(75m.) at OC. After 5min, 1-methyl-2(1H)-pyridinone
THe koAt fatdr do &B&Mﬁﬁprﬁﬁ&éﬂﬁm Ko

N, N-di i sopropyl ethyl am ne (14.5n) al so added

dropwi se. The reaction m xture was then allowed to

0 mmm&-ﬁlmmmﬂuem%ﬁsﬁﬁme%ﬁ}tﬁw &%ﬁl.d&ﬁaﬁylétmﬁmp ritfdine

he reaction mxture an he organic | ayer

T‘Wa%’l"é’éﬂ ar? ‘éﬁ &¥chlororg- [%@8\!@0'99&%‘!‘}¢%e}9ﬁ1@dﬂﬁ (thp @roduct of example
1%&)@@@%@%5 .@Waé zaal@ uhBe-beeRAE (Esd) B8 ebetion

| ayers were dried filtered and evaporated to
migiugew asreirred A tambieat te@yﬁsﬁurﬁéora?ﬁhaFwﬁleepcy@FlrJWrbbmomde (0.8g)

waX'aQ:heg ang the Halndﬂ'\ﬁxmigél\gr_%%g@ at %mﬂém( tﬁmsve%t‘aﬂe ’foxglh.G &’hé ﬁnxture
wa(s;,dﬁuteq H}th PeOjagd extrg(]:tcd w1t]21 EtOAc (x3) The (combmed orgamc layers were

wa‘éhéay\h'ﬂﬂ'l{@éﬂ' élemmﬁ; Rﬁ@reh bdPevapdthitd, VAL QRORAY bil WRE flfied

thi o] - 6-
by (ob Rl rBARET b g) SEcEyieing NSPHARCH (B9 1o AB Rigsadien apghuem:
to %i(vl- fe- sgﬁtméQBQFoﬂad ges byl - 8100905 3P i 'Or&%) sul fonyl] -

) é { ester’ carbam c acid g r oduct
Hfm §@%MS ) LEQ(se¥) 447 (s, 2H), 6.70 (s, 1H), 7.19 (w, 1H), 7.37 (m, 2H)
tris(di beraylideneacetone)dipalladium (0) (50 ng),
2-dic clohexylphosphlno 2',4 ,6"-tri-isopropyl-1,1'-bi
3 (XPHOS) (50nm), ceS|un125 carbonate (1 g) and

K ARG DTN R e

Pﬂ@@ﬂﬁhwﬁy=F¥h¢phéﬁymﬁ@ﬂwgk ) et hoxyj - pyriinidine (the
product of exanple 13 step0.4@g) in dioxane (20n) was
heated at reflux in a mcrowave at 100C, 300W open
vessel with cooling for 3h. IThe action m xture was
diluted with DCM filteredthrsugh arbocel and the
filtrate evaporated. The ¢ S|due was purified by
reverse phase HPLCcuaDng E (0.2% / MeCN 30 system
to give the subtltlg @[Qa a yell gw solid.
Yield: 0.12g. Mg N(Pd +vé§ T VO
2006/ 024823PCT/ 005/'003257

A solution of N-[2-[[(2,3-difluorophenyl)methyl]thio]-6-[(2-phenyl-1,3-dioxan-5-yl)thio]
pyrimidin-4-yljazetidine-1-sulfonamide (the product of step ii) (0.11g) and pyridininm para-
toluenesulfonate (99mg) in methanol (5mL) and H20 (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;0O, dried (MgSO,) and filtered. The solvent was
evaporated under reduced pressure and the residue was purified by flash chromatography on
silica gel, eluting with EtOAc/iso-hexane (8:2) to give the subtitle product as a yellow gum.
The gum was dissolved in DCM and methanol, filtered through charcoal and the filtrate
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30

-65- 'H NWR S(DI\/SO) 116123(m 3H) 3.06 (d,
21.1), 3.35 (s, 3H), 4.33-4.41 (in, 211), 5.39- 5.47
(in, 111), 6.06 (s, 110, 6.47 (d, 1H), 7.04-7.11 (in,
211), 7.17-7.34 (m 17H), 7.67-7.71 (m 1H), 8.54-8.56
( o bidozds2ixanpl e 23 CT/GB20
2-[[6-[ (1- azeti di nyl sul f onyl ) ani no] - 24[ (2, 3-di 11 UorOph
enyl)net hyl Jthio]-4- pyrimdinyl]oxy]-(2R)-propanoie
acid ethyl ester po-r O The title conpound was
prepared accordi ng to the p.so.cedure outI i ned in
exanp ste i V) u3| a mxture

o

evaaeatrﬂawﬁlsf red E?ﬁ%\lfﬁ c?‘ehe £55 @ﬂé?%we@éeﬂ am?@htga VRt 40°C

eaﬁ&ﬂfe%ﬁéﬁis aQuiftd Gdlid. Yield: 50m
tr| Sédl benzyl i deneacet one) di pal Igadl um (0) (0. 15q),

MB: APl -Bhosphi no- 2", 4'

‘1 NMR: 808 m@géﬁoﬁ 219 @B@w&a, @ﬁ&f@@@)a, 61 A (s, 22654997, 2H),
car bonat e ém 6-chl or o-2- o
6.6 (saLh 7-17) eh¥d VLB &) 4- pyri mi di nyl | oxyl - (2

R) - pr opanoi ¢ aci d et hyl ester (the product of exanple
11, step |) (0.61g) and di oxane (15nL). Purification

Thmtewd@éﬁsmﬁ&hlisowmﬁ@@r@mabﬂeﬂws i ca gel using
MeOH DCM ( 5: 95) as eluent, followed by reverse phase
HPLC (symmet as the st atl onary phase and

) lare 916 fusrephenylanetbyl] this]-pH@sphenylol, Fidiaxan{§e
v} C:I gund as a white solid. Yield: 46ng MG

AP +ve?ﬂ4 fIZAJ NVR S (DVBO) 1.12 (t, 3H),
S@w:gm(e@oxxgq(p) 1n1120 ~ 3% metbanol syhition) WasgAdgd to a4;9,_l];91011 of ethyl
S-gl—%n # 319102@ &Y ) 1ﬂ§£fﬂztzh10 te‘tgléﬁdgre}zé; %Qcord'ilg%é ﬂ{eflb rockduré in
cmrharm Bald., 200, 48 (5), pAATY o@m‘z@wpcaﬂeeszo@g;m@mwhe
oA pISGRLY, ) g s, T iy ey S
tewemhmqqgﬂhemy@nwas syaporiedivnger keduced pressure and the re51due
plﬁ‘iﬁ%& E} f]gs!h %ﬁl%&ﬂato%{ﬁ%ﬂ} gl?silica gel, eluting with Et20 /iso-hexane (1:9) to give the
subtitle product as a beige solid. Yield: 0.18g,
MS: APCI(+ve) 467/469 [M+H]

ii) N-[2-[[(2,3-Diflaorephenyl)methyl]thie]-6-[(2-phenyl-1,3-dioxan-5-yl)thie]pyrimidin-
4-yltazetidine-1-sulfenamide

The subtitle compound was prepared from azetidine-1-sulfonamide (prepared according to
patent WO 2004/011443, 0.11g) and 4-Chloro-2-[[(2,3-difluvorophenyl)methyl]thio]-6-[(2-
phenyl-1,3-dioxan-5-yl)thio] pyrimidine (the product of step i) (0.17g ) according to the
procedure outlined in Example 1, step iv). The residue was purified b} flash chromatography
on silica gel, eluting with EtOAc/iso-hexane (2:8) to give the subtitle compound as a
colourless oil. Yield: 0.11g

MS: APCI(+ve) 567 [M+H]
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0011 Th NICINS 5 To a suspension of
2-[[6-[(1-azetidinyl suwnyl)am no]-2-[[(2,3-difl uoroph
enyl ) met hyl Jthi o] - 4-pyrim dinyl]oxy]-(2R)-propanoit
acid ethyl ester, (the product of exanple 23) (0.409)
[ m.) was added 2M Il it hi um bor ohydri 1N THE _
(‘805584% ropwi se and the m xture was sti rrePg’J%‘é(JiBZO(}SIOOSZaT
anbi ent tenperature for 20h The reaction m xture was
cooled to OC and quenched with 1M aqueous hydrochloric
aci d. The resulting mxturecqpas extracted with 10
Et OAc (x2). The conbi ned organi c layers were washed
Examiiile 20 aqueous hydrochloric acid then brine and was

R et e
pysimidinyHt D-pipersriresdfonemide: 1) as el uent. The resulting
oil was triturated with DCMto give the title conmpound

as a white solid. Yield: 0.25§ MS. APCI (-ve) 445 EM Hi
15 111 NWVR 5 (CD30D) 1.15 (g« SEHHQH2A 1 (quintet,
211), 3.54 (d, 2H), 3.88 (ty 411), 4.36 (dd, 2H), 5.16
(dt, 1H), 6.12 (s, 1H), 6 q 7-12 (g&n, 21)), 7 22 -
7.31 (in, 1H Exanmpfe_0C N i
NA2-[[(2,3-difl heny J15
thio]-6-[(1S)-24hydfoxyHl1l- net hy eth 4- 20
pyrim di nyl] - 1"-"212&4 di nesul fonam de™~&H 0,0 || G\N
NCONS -67-
To a solution of 4-{{[2-[{(2,3-diflucrophenyDmethyl]thio]-6-[( 1LR)-2-hydroxy-1-
methylethoxy]-4-pyrimidinyl]amino ]sulfonyl], 1,1-dimethylethyl esterl-piperazinecarboxylic
acid (the product of step i) (0.23g) in DCM (3mL) was added trifluoroacetic acid (3mL) . The
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
title compound as a white solid. Yield: 77mg
MS: APCI(+ve) 476 [M+H']
'H NMR: § (DMSO) 1.13 (d, 3H), 3.01-3.05 (m, 4H), 3.13-3.17 (m, 4H), 4.34-4.41 (m, 2H),
4,79 (s, 1H), 4.97-5.05 (m, 1H), 5.84 (s, 1H), 7.10-7.16 (m, 1H), 7.27-7.34 (m, 1H), 7.39-7.45
(m, 1H)
The intermediates for this compound were prepared as follows:

(@) 4-[[[2-[[(2,3-difluorophenyl)methyl]thio]-6-[ (1 R)-2-hydroxy-1-methylethoxy]-4-
pyrimidinyl]amino]sulfenyl], I,1-dimethylethy} esterl-piperazinecarboxylic acid

A mixture of 4~(aminosulfonyl)-1,1-dimethylethy] ester- 1-piperazinecarboxylic acid (the
product of example 15 step i) (0.40g), tris(dibenzylideneacetone)dipalladium (0) (50 mg), 2-
dicyclohexylphosphino-2’,4",6’-tri-isopropyl-1,1’-biphenyl (XPHOS) (50mg), cesinm
carbornate (1g) and (2K)- propanoic acid-2-[[6-chloro-2-[[(2,3-difluorophenyl)methyl}thio]-4-
pyrimidinyljoxy]-, ethyl ester (the product from example 11 step i) {0.40g) in dioxane (20mL)
was heated at reflux in a microwave at 100°C, 300W, open vessel with cooling for 20min. The
reaction was filtered through arbocel and then separated between EtOAc (200mL) and H,O
(200mL) and the aqueous was then further extracted with EtOAc (2x200mL.). The combined



The title conpound was prepared accordlng to the

10

15

20

25

procedure outlined in exanple 24 using 2-
[[61(1-azetidinylsul fonyDam nol-2-[[(2,3-difluoropheny
[ )methyl] thio]-4-pyrimdinylloxyk (25)- propan0|c
id.ethyl ester, (the product of step ii) (0.
%gig@b?ﬁ@ﬁ{sﬁ and 2M It hi um bor ohydri de-i nTHP peficHiosioszsy
(0.57m.).-Purification was by colum chromat ography on
silica using 5 EtOAc/isohexane (2:3) as eluent to give
the title conpound as a thﬁi solid. Yield: 0.15g Ms:
APCI (-ve) 445 [MHL 11.1 N 6 (CD30D) 1.27 (d, 311),
oﬁgmﬁslayqa mateatried ¥R SO.3, fBBrefl dud HMaporadd @Ogivet the sibfijle cotnpbBnd as a
o oﬂ 5.28 (q, 111), 6.24 (s, 111), 7.05 -7.23 (m
?% 7 33 -7.43 (ro, 111) 10 The internedi ates for
Yield: ©.98gnpound were prepared as follows: i)
- chl =241 (2, 3-di | | uorophenyl ) net hyl it hi ol - 4- pyr
hﬁ%é%&ﬁyY@%&@Pﬁféé)-propanoic acid ethyl ester The
subtitle conmpound was prepared according to the

off BB A otopEenab e PR Rydimet ekl -0

pﬁmwknﬁﬁu]amﬁpl]e 1,1-dginepylethyy éger] -pigdradudéeaiboxylic acid

R A AR oS A g

meEDRBMhoRY]-48 61|njEl§?d’mmcq aimuyu agsdifkthyletfiyBdstti-14 g MV5:

APC'HS %)%hg éﬁlﬁ PL@'* *@‘&szftefﬁ%g)ﬁo(f%ﬁ%ﬂ) ‘zlta?%aéééd ™M

L{BI-R m 'Z'HF (3.0mE8 18O reabriod8nif tide vﬂdﬁ)then?ne&é?d 0%, midddhwave/at 56°C, 300w,

oty 1[“(15!1 Sou k@m&ﬂ%mm %{2’95 Hn(@eschaﬁl PR ANSH!
andehiy/VolarBdshey hordiedd Thelresipys wa¥itRbn3yparRed/ et ked8 ELORE Qpemm &hd

RS BT o S50 5 Db e SR ATER PP AS D BL Tht pbined

orgbni€ layors Wefeliiied (MESOL) ftefell ad¥ &lab6Hatee atd heltckidbapiritied by

PR e LA LT %f%ﬂmﬁmv%qﬁﬂv? ése‘%flsg?@soﬁ%%saclw

omlcyclohexylphosphlno 2", 4 -tri-isopropyl - - bi ph
éXPHCS) (42rng), ceS|un1carbonate (0. Blg)
Yfi%é’-? &l or 0- 2- [[ (2, 3- di f | uor ophenyOnret hyl i t hi 0] - 4- pyr i
M$: APCY(:v6)sys IMEBS) - pr opanoi ¢ aci d ethyl ester (product
of step i) (0.25g) and di oxane (10ni). Purification 30
was by col um chromat ography on silica gel using
Et OAc/ i sohexane (3:7) as eluent to give the subtitle
conpound as clear, colourless oil. Yield: 0.28g Ms:
E e) 489 [M+111l -68- Exanple 26

N2l &hﬁ&m&m -DYi (3,8l difRivy Rylith{ol-43rydindilisgn aphietyl-
12[' )( th th,"gi %}fk pyri m‘gﬁny{l?iéity i(i.%%gir ogj;ﬁgm de Y

-su]fonannde
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GNN N S 5 To a solution of

24[ 6-chloro-2-[[ (2, 3-di fl uorophenyl ) met hyl ]t hi o] - 4- pyr

i mdinylioxy]-(2R)- propanoic acid ethyl ester (the
product of exanple 23) (103nag) in nethanol &SITLB% )
AN Y4Yds was bubbl ed through at 0C. The rESABRIONGO32T
m xture was stirred in a seal ed tube at anbi ent
tenperature for 48h The sol vent was evapourated under
reduced pressure and the regulting 10 solid was
triturated with ether to give the title conpound was a

Thehitlt eorsmiundl wadprepasked B&irdjingvs: theﬁﬁ’ﬁﬂaﬁme)lthéﬁﬁn [:Mhilﬂd 1 d&dp (v)

osp sy Y Tl gl iR, (O 0

tn%iib?n;yhﬂm&fetbm)diﬁﬂbadluﬁ[(ﬁﬂ(g;ﬁgﬂ?»d(cmlowlphe'éﬁlﬂnc(-S’,A’JSH)ri-
. . - e .
isopr 1A ol GRS (ke i pestenste (9780 A-E0P Gor ophe

(difyibjorethbyy)i2- {i{2c8- difluorophenyl)methyljthio]-pyrimidine (product of example 12,

RO ) el R o o e ob g R rpe i

m&hdnbVBOML. Theérefittidgohite UbIR] vods daolad Galith H,© aResxdatte @ witOELOAC.

1613.. The sol ve or at ed [
TH Dl e B VR MO0 B s Srb e A0 prlered and
evé;s)yﬁaatme/re;\?uﬁgtﬁl ﬁds)&ﬁt:.lﬁtba wmpﬁveal&ﬁt A ?mrcM x & pke gfe@ige tdrhgolnd as
ase 0 lve e | e CO oun as a
aﬁietsgfdsg;lf‘?q{‘fﬁ?@el d: 60rrigg 5 NG: APC1(+ve;r274 [ MF111
Mml\ﬁc@vem@cpmml (d, 311), 2.14 (qui nt et, 2H) 2.57

iun®blonior 5 b 3 4l il g8 58 10585, By F B 00 o,

zrﬁ;moa&mo?sﬁ(spﬁi)(m(slﬂb 11.18 (s, 1H) 10 Exanple 28
2-[[6.[(1-azetidinylsul fonyl)am no]-2-[[(2,3-ditluorop
henyl ) net hyl ]t hi o] -4- pyri andi nynoxy] - (2R)- propanoic

Eﬁ Ie 0 a solution of

or o- 2- [ 3-difl oro henyl ) met hy] ].t hi o) - 4- pyr

NG F g eephets s hipl ARG B ot T ebe b (e

pymrﬂdu@l] - AiBY AFEPL- el §)-6- 6%-?-fgghdﬂnamueﬁ-.{iﬁael (1m) was
added 1M aqueous sodium hydroxide (1nL). The resulting
m xture was stirred at anbi ent‘ tenperature for 16h.
The reaction mixture was acj i e®Hisi ng 2M aqueous
HC1, then extracted with EtQAc (x2). The conbi ned
organi cs were washed with then dried (M304),
filtered and evapor &ed? esul ting oil_ was
triturated with 5 pyefthe title
conpound was a itg solyd. i : V5. APCL(-ve)
459 [ M 11] 0PN

st

f'D

To a solution of N-[2-[[(2,3-difluorophenyl}methyl]thio]-6-[(1R)- 1-methyl-2-
(tripkenylmethoxy)ethoxyl-4-pyrimidinyl]- 1,6-dthydro-1-methyl-6-0xo-3-
pyridinesulfonamide (the product from step ii) (0.16g) in MeOH (10mL) was added p-
toluenesulfonic acid (50mg) and anisole (0.22g). The reaction was then stirred at room
temperature for 18h. The reaction was partitioned between EtOAc (100mL) and HO
{100mL). The aqueous layer was then further extracted with EtQAc (2x100mL). Combined
organic layers were dried (MgSO,), filtered and evaporated. The residue was purified by
reverse phase HPLC using TFA (0.2%)/MeCN to give a white solid. Yield: 9mg,

-~
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111 NMt: 5 (DVSO) 1.49 (d, 3H), 2.13 (quintet, 2H),

3.91 (t, 4H), 4.43 (dd, 2H), 5.23 (q, 1H), 6. 19 (s,

111), 7.12 - 7.21 (in, 111), 7.30 - 7.42 (11, 2H WO
2006/ 024823PCT/ GB2005/ 003257 -70- Exanple 29 N

Wb foo¢/R24@3di T | uor ophenyl ) met hyl it hi o] - 6- [ ( 1 RCTLRIYG083257
y- 1- met hyl et hoxy1-4-pyrinlidi nyl] - met hanesul f onam de

5 The tide compound was prepared according to the
procedure outlined in exanple 24 using a m xture of

21[2-[[ (2, 3-di fl uorophenyon,ff‘hyl ] thio]-61(methylsulfon
Nmegpm(mof]) -449 (Ryghm di nyl i oxy] - (2R) - propan0| c aC| d

e% est er N{the roduct of step i) (O. 28%%)

P (GRaODM 17 (P o P0G ﬁ3r(mﬂﬁ)6 gra;)(m, 2H), 5.08-
5, E’9‘E:h,f1'}faa§ boOR, Wehm TP 63 PNIRE A GalENTHR Y 726.7.74 (m,
st at1 onary phase’ and TPA/a foni'trile as

1%@139@ gHase) . The resul ting 0|I 10 was trlturat ed

with toluene, DCM then ether/ire-hexane to give the
title conpound as a white solid. Yield: 0.18g Ms
ThPgeimedigtesfaothfsopmpedad MereNpvrpared ag folls®y: 1. 17 (d, 3H),

3.29 (s, 3H), 3.47 - 3.50 (in, 3H), 4.47 (dd, 211),

5.09 -5.18 (rn, 111), 5.99 (s, IH), 7A3 -7.21 (m 1H),
1) T(1 adiby droi3methyl-6-019-3-pyridingl) sudfongll) 1,15limpthylethyl ester carbamic
Lptermedi ate for this conmpound was prepared as

ol lows: 1)

ChiafosulfonyDis:yeliets (Gl phicatg €hisopryisd 1of solution effembiylprbpmol

QPR DM 7585 oA e bt PR BRBACI 9B E S was adced
dapese f:ﬁ]]nged by Nh\Edﬁopromduhﬁarmne (lidrradl ) iatso esdedpiopwise SThep
n rnet

re \r/t|°’§ e nzy :Ele&eaﬁ PAT e 0 r;llg’jl IBO Iﬁ %egaqg%?e%(lg% ﬁ’g(,mom]‘) was
addedl toa;ae: teecttem)uhmh@&m ttmmg%m,cdéypﬁt:ast separatgd (Ihe pytleends, vias iciep
ro) St it DY ORloum ok BB lak o Yo e s,
fijoored adaivapordtedkig Bive ﬂﬁ)sumitbpampmmdae b galeyélipw @l Weeld: (s he
PR B SATRL At 2L kSRR BB AR BB
824 (thcidDusi ng Et OAdi rohexane (1:1) as eluent to give

the subtitle conpound as an oil. Yield: 0.28¢g
ii) 4-pyridinesulfonamide-N-[2-{[(2,3-difluorophenyl)methyllthio)-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-isepropyl-1,1’-biphenyl (XPHOS) (50mg), cesium
carbonate (1 g) and 4- chloro-2-[[(2,3-difluorophenylymethyljthio]-6-[(1R)-1-methyl-2-
(triphenylmethoxy)ethoxy]-pyrimidine (the product of example 13 step iji), 0.40g) in dioxane
(20mL}) was heated at reflux in a microwave at 100°C, 300W, open vessel with cooling for 3h.
The reaction mixture was diluted with DCM, filtered through arbocel and the filtrate
evaporated. The residue was purified by reverse phase HPLC using a TFA (0.2%)/MeCN
system to give the subtitle compound as a yellow solid. Yield: 0.12g.
MS: APCI(+ve) 741 {M+H")
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-71- MS: APCl (+ve) 448 [ M-HL Exanpl e 30

N42-[[ (2, 3-di fl uorophenyl )nethyl]thio]-6-[(1R)-2-hydro

xy-1-met hylet hoxy]-4- 5 pyrimdinylf -

4-mor phol i nesul fonam de The title conpound was

prepared according to the procedure outlined in

/84823, using a mi xture of PCT/GB2005/003257

24[ 2-[[ (2, 3-di fl uor ophenyl ) net hyl ]t hi o] - 6-[ (4- nor phol i

nyl sul fonyl ) am no] -4- pyrim di nyl ] oxy3-(2R) - pr opanoi c

acid ethyl ester, (the product of step i) (0.34g), THF

(81nL) 10 and 2M It hi um boﬁjhydri de in THF (1nl).
"HRWNRE b CRHISON 1.16.9.2B Ym! B1es.6€PRRS 8.35 (B1B), 433 iy 2185 5.39-

t he statjgnary phase and ammoni um acetate/acetonitrile

5471, HED. bl (F-é}{%'tﬁa@e()i: ¥, 5P4e 11 e 20471 U téhive Uil 4 $74.71 (@, -
' haiEpYi el d: 0.25g MS: APCI ( - 475 [ M 111 -

1%5&%3?%5? I1?16 (d, Sl%), 3.11 (g,vdef)ll), 3.[42H]- 3.53

(rn, 211), 3.59 (t, 4H), 4.43 (dd, 15 211), 4.84 (t,

Exhlnbte 29 10 (g, 1H), 5.98 (s, 111), 7.12 - 7.19 (in,
Iﬁér /.29 - 7.37 (m_1H), 7.39 - 7.45 (in, 1H The

2-fl6ri A raretidimylenliopyD amine]-2- b dilgonsabenylas thylithiekd-

. o A0y I

p’zgi-h%’k‘%???%i R K LS B 1] t hi cd- 6- [ ( 4- mor phol i n
y)stil fonyhandno] -4- pyrim d nyl | oxy]-(2R)-propanoic
acid ethyl ester The subtitLA coo‘wd was prepared

1 ned” i

according to the procedur®ou n exanple 1 step
iv) using a rnixture of 4-Jporphol i nesul fonam de

(prepared accordipg t t 20047 011443, 0.199),
tris(di benzyliden &gt o )di/]%ll | adi um (0) (71 nmy), 2-
25 IS g F

di cycl ohexyl phhsghi noH2' , 4" , 6" -tri - opy1-14' - bi phe

nyl (XPHOS) (52ng), cesium carbonate£4. 38Q),
2-[[6-chloro-21[ (2, 3-dif] uorophenyQ net hyl ]t hi o] -4-pyr
Thenitld icpmpquad yas prep 602 wehamordae2ouisedin3zamle ¥ siep (iv)

- (Wl ( |_ . DL
o DU e 5 i 810 0 s
0-¢1.ifis(diherizplidenesetoge @mgmmdw(am)oédhm@heﬁﬂpmspm? 4,67
i J8prdby L GRAT CERRS Mt el g 1 77ed MUBIGSY
(@ Bodiflnarefhebmeiyittayl-4-pyrimidmyJoxyl-(2R)-propancic acid ethyl ester (the

- i . . thi Ql-- 6- - r
o odckn 1.0 QAN BB P .l flch (b i
chpympsitegraphp i pilida gojvsing MaPHEN {590 @6 eleent, followed by reverse phase
HPLC (symumetry 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, 2F), 3.92 (t, 4H), 4.05 - 4.16
(m, 2H), 4.42 (dd, 2H), 5.26 (g, 1H), 6.21 (s, 1H), 7.12 - 7.21 (m, 1H), 7.31 - 7.41 (m, 2H),
11.24 (s, 1H)



10 The title conmpound was prepared accordi néw‘t'o t he

procedure outlined in exanple 24 using a m xture of
21[ 2-[[ (2, 3-di f Luorophenyl )nmethyl Jthio]-6-[(1-pyrrolid
i nyl sul f onypami no] -4- pyrimdinyll oxy]-(2R)-propanoic

' ester, (the product of step i) (O THE _
?\gbﬂﬁ‘?}"g‘% 2M I'i t hi um bor ohydri de in TBF (1.%%@%?‘2"“”“””
Purification was by reverse phase HPLC (symetry as
the stationary phase and TFA/ acetonitrile as the
nobi | e phase). The resulting.oil 15 was titurated with
nmet hanol , toluene, DCM then ether/iso-hexane to give

Exdmaole 24| e conpound as a white solid. Yield: 0.15g Ms:

S AR i
pYrimidiy1]i I ;azetidihesGiichani?dd , 5. 10 - 5.18 (in, 1H), 5.97
(s, 1H, 7.13 - 7.20 (m 1H,k 7.29 - 742(n 2H), 20
10.91 (s, 111) The internedi ate for this compound was

prepared as foll ows: 1) ~~CH
24[ 24( 2, 3-di f | uor ophenyl ) thylithio]-64(1-Pyrrolidiny
| sol f onypam no] - 4- 25 ﬁl nyl ] oxg] - (2R) - propanoi ¢

acid ethyl ester gr Tes tltleonpound was
prepared accordi g oGt Fned in
exanple 1, stepll uang a mxtur @

1- pyrrol i di nesul fonam de (prepared ordi ng to patent

WO 2004/ 011443,
5 Tqagpspensiop of %nl%éﬂzwl%ﬂ%fe@fl)ﬂﬁéeod12d£ﬂ2|3ackﬁlwr(heeylxmﬂwlltmol-

ﬁﬁ')mdﬁnyl]oxy] (2R) -propanoic acid ethyl estcr (the product of example 23) (0 40g)nm
d|clyclohexy£o hi no- 2 6r - tr|-|soproy -

exlirglym h@@w@rmesn CHF R el vass:geynd the mhixture
whs s[n[T@a Maf Rubbhiireordd Yo/ ARREAYRITRL bul Lddsth ol R

i mdinyfloxy]- (2R)-propanoic acid ethyl ester (t
qusrched etithdM wmwerns hpdrochlaricepid; The(@s@dg)mixtme ‘mswmceed with
10 E%Q@ T‘E]U E%Jéllﬁi%ﬁtd T gﬁgﬁ g)ﬁ}ﬁ%% w&Hﬁﬂg%Le gcl?%{ch‘i’d?ic acid
thei bf?eletdn u@ﬂqut(mS@dnﬁmwﬁnésvmrmd Thﬁ(reeidule W@ BEfed/y

oL S Sl S e Ao AP s e o T lgpe o
was- tritomasedyite DAbkipgive the title compound as a white solid. Yield: 0.25g
mi%)/ﬁb&i(q}ef‘ﬂs‘ﬂ(ﬁh‘ipr opanesul fonamde ANO " O |

15 'H NMR § (CD30D) 1.15 (d, 3H), 2.11 (quintet, 2H), 3.54 (d,2H), 3.88 (t, 4H), 4.36 (dd,

2H), 5.16 (dt, 1H), 6.12 (s, 1H), 6.93 - 7.12 (m, 2H), 7.22 - 7.31 (m, 1K)

Example 25
N-[2-[[(2,3-difluorophenyl)methyl]thio}-6-[(15)-2-hydroxy-1-methylethoxy]-4-
20 pyrimidinyl]-1-azetidinesulfonamide
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NS 15 The title conpound was prepared according to
the procedure outlined in exanple 24 using 2- [][6-
[ (cycl opropyl sul fonyl )am no]-2[[ (2, 3-di fl uorophenyl) ne

m&*%ﬂ ] 4-pyrimdinyl] oxy] - (2R)- prOp%‘i‘_IGﬁéﬁgfﬂgzw

ester, (the product of step i) (0.30
(8rrL) and 2M ['ithium borohydride in THE (2rrL)
Purification was by reverse phase HPLC. (synrnetry as
the stationary phase and TEgy./ acetonitrile as the

nobi | e phase). The resulting oil was triturated 20
Thyiti I coREPTAA 3185 PrepAresaceordipeiy) the prasrdureiqaitingdsis e aspine? wséng 2-
[[%Y-%ﬁihﬁﬁ%ﬁ;%ﬁl)%ﬁfﬂoy%@z ﬁalﬂﬁoo/d- e%zﬁ)rﬁé?hy Ss/"is oM- E}rﬂmdﬂiﬁ&%]
(2 rpropenoeiy acid,etyl gsier, (Gejprodpct 9fstep i) (@ZSK)fﬂHli ) 3udi2M lithium
bo?bﬁ?@n&er&i }?I_H)(o Sﬂnﬂ)7Pﬁ.1§ticaa&p7wasgbyQ§}uéﬁ £k fngﬂo?égﬁy ongsﬂ% (1§ing
EtQ4c/isphyxans/3: @@@@n@zmwm wmgmwimte sodid. Yigld: 0. 15g

M? Aﬁﬁﬁxgg@ As¢mi@] this conpound was prepared as
"HIYB: (@@I@b} Dol Fhh 2 ahgnu)nenh?ﬁﬁ] 3.66- (@[ D, B0QI(t{ 4ot Hpildd,

LS 0 st et et s

accordi ng to the procedure outlined in exanple 1, step

[ ' r w o | f onam de
T et B G BLBRECB) 000274, 0. 140)
tris(di benzylideneacetone)di palladium(0) (71 ng), 2-

) S'L@%{%%BW@@% Pia 1m§m ﬁ 1@"4 rg@ﬁ%?@%é Lt priAlic

acitl ethyl@bflenr o- 2- [ [ ( 2, 3- d| fI uorophenypmst hyf| t h| ol 4- pyri

U Al BEQURER Bt PR Vi
iii)(u_smgm)ﬁ Di@hlom—%@t 3- dxﬂluwabedayl)tbn]mmld@rler(mdmmf cxpmmpledrstep i)
i, ; . 1 ¢ _
S e e N e

hyAREs (OAde) to g8 thelubiitle tEmBxuandps &cI88, colourless oil. Yield:1g
ngl‘gl:lélke‘%%;?ﬂ%%% 4henyl )methyl Jthio)-6-[(1R)-2-hydro

HOyMRB YDYSD) i try3H)1L K51 ¢d, 3K 8198 - 4-13 (10 DBt 4180 (mn, 2H), 5.28
- 5.38 (m, 1H), 7.02 (s, 1H), 7.13 - 7.23 (m, 1H), 7.28 - 7.42 (m, 2H)

ii) 2-[[6-[(1-azetidinylsulfonyl)amino]-2-[[(2,3-difluorophenyl)methyl]thio]-4-
pyrimidinyl]oxy]-(25)- propaneic acid ethyl ester

The subtitle compound was prepared according to the procedure outlined in-example 1 step
(iv) using a mixture of azetidine-1-sulfonamide (prepared according to patent WO
2004/011443, 0.13g), tris(dibenzylideneacetone)dipalladium (0} (58rag), 2-
dicyclohexylphosphino-2',4’,6’-tri-isopropyl-1,1’-biphenyl (XPHOS) (42mg), cesium
carbonate (0.31g), 2-[[6-chloro-2-[[(2,3-difluorophenyl)methy]]thio]-4-pyrimidinyl]oxy]-
(28)-propanoic acid ethyl ester (product of step i) (0.25g) and dioxane (10mL). Purification
was by colurmn chromatography on silica gel using EtOAc/isohexane (3:7) as eluent to give
the subtitle compound as clear, colourless oil. Yield: 0.28g

MS: APCI(+ve) 489 [M+H"]
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The title conpound was prepared according to the
procedure outlined in exanple 24 using 2- 20

. [[2-[[(2,3-difluorophenyl)methyl]thio)-6- [[(1-rmethyl-1 i

Rvbdaz@ls 4-y! ) sul fonyl Jami no) - 4- PCT/GBI005/003257
pyrirnidinyl]oxy)-(2R)-propanoic acid ethyl ester 2t e

product of step i) (0.28g), VIP (8rd..) and 2M lithium
borohydride in TIM (0.8 Iit). Purification was by
reverse phase |1 PLC (symretky. as the stationary phase
and TFAJacetonitrile as the nobile phase). The
resulting oil was triturated with tol uene, nethanol,
Eﬁ%eggherliso-hexane to give the title conpound as a
Ite solid. Yield: 0.129 M5: APCl (-ve) 470 [M1-11
26 Borpstidingied impaminpb 3413 3ilypraphenyDmegudi thig1-dp\s0)
21-1), 3.67 (s, 3H), 4.39 (t,
p’]"rm“{ oxsiiR- %"ﬂﬁ%ﬁ‘mde 6.17 (s, 1H), 7.09 - 7.19
(|n 1H) 7.27 - 7.42 (|n 2€), 7.80 (s, 1H), 8.01 (s,

1H), 11.55 (s, 1H) 5 The i nLé wirpte for this
conpound was prepared as f I/I&;f I)

21[2-[[ (2, 3-dif|uorophenyu ]thio]l-6-[[(1-nmethyl-
arino] - 4- pyki t ai di nyl ] oxy] -

H i m dazol - 4- yI) @
hy' | e compound

(2R) - pr opanoi c aC|

e%gr The slibt i
was prepared a §h~g¢ o~fffie™p S

: tlined in
exanple 1, ste ivHusing a rrixt
1- met hyl - 1Hi m dazol e- 4- sul f onam de 99),
tris(dibenzylideneacetone)dipalladium (O) (71 mo),
Toa gileonlof Hég%qugﬁﬁﬁ Aglifior erwi)mihvﬂtb@ﬂrﬁdpmdm@bﬂﬂk@m

6-chlo
&mWfals bkdrbéqdh@nygh)aﬁﬁ’ffh b tdamlw]:g wixpyre wad dimag 0 seglpd (BRpt gorbjent

' h def .
ARt A R T
soflig wais trivmmated Bith bthertagog ﬂaephly compainl wasa gbite spdidngield: 88mg
h@gﬁe{&%ﬁ %‘i 1 1) as eluent to give the subtitle

n

conpo 0|I Yield: 0.28g Ms. APCI (+ve) 514
"H NV 5@313@)&43@, 3H), 2.13 (quintet, 2H), 3.91 (t, 4H), 4.45 (dd, 2H), 5.21 (g,

1H), 6.23 (5, 1H), 7.13 - 7.20 (m, 2H), 7.31 - 7.43 (m, 2H), 7.59 (5, 1H), 11.17 (s, 1H)

preg{ino{c)g 1@@%1 ésﬁef @9%,0&&@31* am@&w@irﬁg)(,,@méﬁ%l (8mL) ammonia

Example 27
2-[[6-[(1-azetidinylsulfonyl)amino]-2-[[(2,3-difluorophenyl)methylithio]-4-
pyrimidinyl]oxy]-V-methyl-(2R)-propanamide

f;\ Ny

To a solution of 2-[[6-chloro-2-[[(2,3-difluorophenyl)methyl]thio]-4-pyrimidinylloxy]-(2R)-
propanoic acid ethyl ester (the product of example 23) (100mg) in ethanol (1.5mL) was added
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NA2-[[ (2, 3-di fl uorophenyl ) net hyl ] t hi o] - 64( 1. 9- 2- et hoxy
- 1- (hydr oxynet hybet hoxy] - 4- )

pyrim dinyl]-1-azetidi nesul fonani de To a sol ution

&?QOOEIP?EES di f Luor ophenyl ) r net hy1] t hi o] - 6- [RCTR28%{0p3p57

d| met hyl et hyl') di met hyl si |yl ] oxy] - 1- (et hoxynet hypet hoxy

]-4-pyrimdinyll- 1- 25 azeﬁ:dl nesul f onam de, (product

fromstep v) (0.79g) in TI (10nmL) was added a 1M
8M plethyy laime i ethadtoll. dthe teghlangmmixiture whi smmed d:ea seaied e §t2ombieh)

ety it BB POpubER B, £l el Eiign was o

reverse iphase HEAS (syrhrodteychs thetskacibitoy ﬂmde @xtTFA¢dcetnintlé fs the Déile

x2)..T Qf gani c l.ayer vvas th H20 then brine
eosgsfioigivedfe MRl R e TRE0al 0 ca The
ME:erUT{H#vapd i M-S purifi ed by reverse phase 11PLC

1 t ati.gnar S d,.TF etaonitril.e

AR RSP 14D B0F iR it PADSE aBpeth SBE Mol v st

2H)y5. 24 (QetH), 6.03 (XN E.13 - .21 ghVIaD! N80 1 7.4le(nt; GHRSW00d 8307 (&, 1H),
nglt jc,ol id. Yield: 0.28g Ms: APClI (-ve) 489 [MH]

1L %/EFIS (DIVISO 1.06 (t, 310, 2.13 (quintet, 2H),

3.36- 3.46 (in, 211), 3.54- 3.59 (in, 4H, 3.91 (t,

4 .46 (dd, 211), 4.88 (t, 1H), 5.25 (quintet, 1H),

E . 1H), 7.12 -7.19 (in, 1H), 7.30 - 7.38 (m

2- [I[ﬂa-azetﬂﬂnylsﬂfoﬂﬁ)a(mao] A l2,3-dittudrbphény)) dddhhyh hidibe

t, t d d
py:ug*l&lagﬁoxy_fe%am)_opanmcaugorrpoun wer e prepared as

4- (et hoxyrnet hyl) -2, 2-di et hyl 4, 3- di oxol ane To a

sol ution of 2,2-di met hyl-1, 3- di@’g‘ol ane- 4- et hanol
(1.59), in dirnethylfonyl rl (30m.), 60% sodi um
hydri de (0.509g) was added portbon wi se at OC then

war med to ambi ent tena | odoetghane (3.5n) was
added to the m xt (\e, pCt en stintjd for 16h at room
tenperature. T OB i+tered then
the filtrate 'ﬁlluhed th%ZO xtracted with
Et OAc. The orgamic | ayer was washedw 1120 (x2)
then brine and dried (M304), filtered and evaporat ed.

To%blufnbﬁ af 2-[8-chRo-PY(ZP b opikth B RIIREIY. pRRniSink ] 8- (2R)-
prgpanmc acid ethyl ester (the product of example 23) (0.24g) in methanol (1mL) was added

1M aqueous sodium hydroxide (1nal). The resulting mixture was stirred at ambient
temperature for 16h. The reaction mixture was acidified using 2M aqueous HC), then
extracted with EtOAc (x2). The combined organics were washed with brine then dried
(MgSO0y), filtered and evaporated. The resulting oil was triturated with DCM/iso-hexage to
give the title compound was a white solid. Yield: 0.20g

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

"H NMR: 5 (DMSO) 1.49 (d, 3H), 2.13 (quintet, 2H), 3.91 (t, 4H), 4.43 (dd, 2H), 5.23 (g,
1H), 6.19 (s, 1H), 7.12 - 7.21 (m, 1H), 7.30 - 7.42 (m, 2H)
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subtitle conpound as clear, colourless oil. Yield: Ig
11-1 NMR 5 (DVMsO) 1.10 (t, 311), 1.27 (=s, 3H), 1.32

(s, 31-1), 3.32 - 3.50 (in, 4H), 3.54- 3.62 (in, ‘1H),
3.93--4.01 (in, 1H, 4.11 - 4.20(m 1H)25|£’F )
(99)200600848kbxy - 1, 2- propanedi ol A sol ution of P&F/SP005/003257
4- (et hoxymet hyl ) - 2, 2- di net hyl - 113- di oxol ane ( product
fromstep i) (1g) in 80%glacial acetic acid (30nL)

was stintd at anbient tenpergture for 48h. The sol vent
was evapor at ed, azeotroped W't h nmet hanol, ethanol and
Bxahplep® then redissolved in DCM dried (MySO4),

A S BRI it b ™

pirnﬁﬁh:ﬁi’rl] -méibbhesnforanigé. 44 (in, 611), 3.54 (qU| ntet,
1H), 4.45 (t, 111), 4.58 (d, 1H) WO

2006/ 024823PCT/ GB2005/ 003237 77 ill) (2R)-

1-[[ (1, 1-di nmet hyl et hyDdi ne Oryf | oxyl- 3- et hozy- 2- pr
opanol To a solution of ( S)- - et hoxy-1, 2- pr opanedi ol
(product fromstep (0.50 in DCM (30nmL) was added
tert-butyl di met hy /n?yl ride (0.B8g),

triethyl am ne. (0.48
(dlrrethylamno)pyr’la‘ e }af
then warned to anbient 5 tenperat d stirred for
16h. The reaction m xture dil uted H20 and
extracted wth Et 0OAc. The orgﬁml c layer was washed

TRe fitle smoRendaps ResParsa eerosding 1pihe rpcedt onlipgiin 5¥2eRl¢ Fhvsing @
nﬁﬂh&'@h@@ﬁ?@@dxﬂﬁbr%ﬂeﬁﬁﬁnﬁﬁhmﬁ@L&Emﬁh?l@ﬂfdﬁﬁﬂﬁﬁﬁépﬁ

(2: d) as eluent to give the subtitle conpound as
paupidiny|leryd-2R): m@nqw@d Ritad estsT, (1b/ayoptuca of7sterst) (48, THE (8mlL)
ald %ﬁ h%lgum %&r&hyd:ée %g"n({i: (1.3, PifRion whs®Y révilse pldkt HPLC
(Wd rabﬂlzst[amr@r:@ﬂaﬁerana&Eéﬁe@ﬂwalmtbﬁmmﬁ Rhgscy-The 19gylting oil
was bdtkrdted with toleene, DCM, then ether/iso-hexane to give the title co und as a white

d| met hqvil et hybdi net hybl 'yl ] oxy] - 1- (et hoxynet hyDet hoxy] -

Olé2 The subtitle conmpound was prepared

mg@rgj {7@4&@%&]}{3] procedure outlined in exanple 1 step

Di chl 2-
NN QOO PHOD) 379 (38 347 ¢ BB BN 42 K65 89 - 5.18

15'
O1#39hs
G {3 (900 a1 (IR TE DIV G IO

2- propanol (product of step iii) (0.47g9), 'FRE (20ni)
RO heFRARAiR0 &r Wik M@Q@wsﬁ&é@&h 'a$ Ifd?longe the subtitle

conmpound as a colourless oil. Yield: 0.7g Ms:
APCI (+ve) 505/507 [ MrHL

i) 2-[{2-[{(2,3-difluorophenyl)methyl]thio]-6-[(methylsulfonyl)amino]-4-
pyrimidinyl]oxyl- (2R)-propanoic acid ethyl ester

- ,
e sol ution was

The subtitle compound was prepared according to the procedure outlined in example 1 step
iv) using a mixture of methanesulfonamide (93mg), tris(dibenzylideneacetone)dipalladivm (0}
(71 mg), 2-dicyclohexylphosphino-2’ ,4’,6’-tri-isopropyl-1,1’-biphenyl (XPHOS) (52mg),
cesium carbonate (0.38g), 2-[[{6-chloro-2-[[{2,3-difluorophenylmethyl] thio] -4-
pyrimidinylloxy]-(2R)-propanoic acid ethyl ester {the product of Example 23 step i) (0.30g)
and dioxane (10mL). Purification was by colurn chromatography on silica using
EtOAc/isohexane (1:1) as eluent to give the subtitle compound as an oil. Yield: 0.28¢
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111 NMR 6 (DMBO) 0.03 (s, 6H), 0.80 (s, 911), 1.09
(t, 311), 3.39 -3.50 (ro, 211)° 3.60 (d, 211), 20 3.75
- 3.81 (m 211), 4.49 (s, 211), 5.35 - 5.44 (iii,

ﬁ#loggﬁm?z@v)(s’ 1H, 7.14- 7.23 (m 11i), 7. 3grcaledtoszs?
N12-[[ (2, 3-di fl uorophenyl)nethyl]thio]-6-[(1R)-2-[[(1,
1-

dinethylethdeinethylsiInypgy]-1-(ethoxynethyDethoxy]
rimdin Ih-l? 25 azeti di nesul fonam de The
M@uﬁ&%&ﬂﬁﬂééﬂ%é Ad was prepared according to the
procedure outlined in exanple 1 step (iv) using a

m xture of azetidine- 1-sulfonam de (prepared
ng to patent WD 2004/ 011443, 0. 299), . —_

4 2-
Nﬁ [[%}::;Ijgiﬁg phosphl 0- @W%R&R?b-??@o@%é@Pm
PFlﬂml npjﬂe%ylorzb@pm;for(mﬂﬁg) cesi um 30 carbonate

(0.689),

4-chl oro-24[ (2, 3-di fl uorophegypnet hyl Jthi o] -6-[(1R) - 2-
[[(1,1- o~ O

di met hyl et hyDdi met hyl si | yf foxy] - 1- (et hoxymet hypet hoxyk
pyrimdine (the product g N/\g iv) (Q.70g) and

di oxane (15nL). PL@{fO: |on s by cblum

chr omat ogr aphy sS|c - 78~_using
Et OAC/ | sohexa,(e\.:(ijN 73/\A'j’0 BU as | ueo gi ve the
title conpound_asla te solid. Yie 0. 22g Ms:
APCI (+ve) 605 [WF11+] 1H NVR 8 (DKVBO) 0.02 (s,

Th? litd e 05%1 8da %i%%%%l}ed a§cog<§u% b ﬂ]ré'pr iﬁ?ﬁ&%ﬁ%ﬁd_%ng%ﬁpl%ln%@sing a

Mz, of 2 [gzsutzss Qlﬂlutérpphenﬂ}ﬁ)lethﬂlﬂ@@]-ﬁ-[(4:n®37‘p1(01im'r1§u1@hﬂl)auﬂm49-

L e
and\2 M- lifpin@-toiohlydride an HER Y1 e Pirifl chiidn wis-bg revetst phasp HPLG1 di
(s;%ﬁécjw\]aiﬁ%%esut%%f P]?HS? Qng aﬁﬁ&oﬁnﬁ%ﬁpeg?e/agctoﬁtrﬂé %’Hw mobﬂa phase) to

e conpound was prepared accor
giteghe firke qompoedias @ white balidedieldn0.@8%@npl e 1, step iv). A
di ne-| - sul fonam de (prepared according
My: ’\@d SOLEN 9 011443, 0.15 g),
‘HtMMR( amma@yu 16l 3) 810 (e ¥H), Ba- 3cﬁ3lﬂm D) 3.6%4H), 4.43 (dd,

p 0 t
E'{;}E P’?@w{l L‘%pg'e%)[}f 11%)42%8) 7.1 éSI u 7(:2a9r b7o:;’17 %m) 7:39-

7. A(S(Insﬂslj) and 4-chl oro-24(2, 3-

di f1 uor ophenyOnet hyl j t hi oj - 6- met hoxypyri m di ne (the

product of step i) (0.23g) in dioxane (7.2nlL). Acetic
Thedntermiediate for this waspaudd eds greghrddres follast | on m xt ure was

extracted wth Et0OAc (x3). The conbi ned organic | ayers

were washed with H20, dried (MgSO4), filtered and the
i) z-g]zqma,ta-:ﬁmopzﬁhgnh]emﬂ%w]aq(mﬁﬂrmmﬁaﬂmmnmmubpu due

PYVI'\PTDSldi?ll?Iﬁ (IDIYH -??R)p]}/roll;:lm%lschaado etqunester

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

iv) using a mixture of 4-morpholinesulfonamide (prepared according to patent WO
2004/011443, 0.19g), tris(dibenzylideneacetone)dipalladium (0) (71 mg), 2-
dicyclohexylphosphino-2’ 4’ ,6'-tri-isopropyl-1,1*-biphenyl (XPHOS) (52mg), cesmm
carbonate (0.38g), 2-[[6-chloro-2-[[(2,3-diflucrophenylymethyl]thio]-4-pyrimidinyl]oxy]-
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.CR)-ropaRads ig ¢t

20 chromat ography on silica gel using EtOAc/isohexane

(3:7) as eluent. The resulting solid was further

purified by trituration with iso-hezane and dried
vacuum at 40C to give the title c

““}%2 "ésm%/%ﬁ owsolid Yield 0.29 g. M5 APC ?‘g%?%ﬁ%@m

[ MtH] "HNWR 5 (DMSO 2.12 (m 211), 3.9 (tri,

7H), 4.49 (s, 211), 6.15 (s, 111), 7.16 (m 1H), 7.39

25 (m 2H), 11.12 (s, 111). .- he intermsdi ate for this

conpound was gre pared as fol -79- i

i
V2 egero[ﬂfelpmﬂﬂ@pﬁﬁxﬂ}l@iﬁmﬂi] ] Kﬂ)-iﬂg) andriianaes y

f.
LD, B o S P e tp Ay o s e wing KiOfilisoherane
(ICBheelpm thugive of subtilerpdrapotnd sstappili Yl)sld( Bxg}g in.dry
M?E%p? Qlwc)(si‘&[)ﬁﬁl“]v\'as added 60% sodi um hydri de (0. 68g)
"bat’chw’'Se” over "5min. The reaction m xture was
stirred for 5h, H20 added and the solvents were
E%% Lgily evaporated. The residue was extracted with
ich was washed with 1120, dried (MgSO4) and
NE[M[(QBJW@&BW@M&MMQQMW -Bethylethoxyhé-
AN flash chromat ography on silica
pﬁrﬁﬁld%ﬁ]ﬁitqaﬁggﬂ‘s’ “'E?%lell so- hexane (5:95) to give the
subtitle conmpound as a whiteszsolid. Yield: 4.05g. 10
MS: APCl (+ve) 303/305 [ Mr11] iExa e 36 N
[2-[[(2, 3- Dlluorophenyl)nﬂ/h?f*‘}’ |o] 6- et hoxypyl i m d
I n-4-yl | pi perazi ne- 1 sul f ojam de tri fI uor oacet at e
alt 0 15 14- Di r Ri
[2[[(23d|fluo II hyI]th|]-6-
di a-4-yl sulf % \
product of ste 569) and%r acetic acid
(I'roL) in dichb thane (4mL) were Fred at room

tenperature for 30m n. The sol vent was evaporat ed
Thmntdtlercompoundedhs prepasd aonlng td the proesduwiktieutlveed im@moiple@dading a

mi¥eded of 243G 3 brophenylymethyl]thio]-6-[(1-pyrrolidinylsulfonylamino]-4-
pyrimidinylloxy]-(2R)-propanoic acid ethyl ester, (the product of step i) (0.38g), THF (8mL)
and 2M lithium borohydride in THF (1.3mL.). Purification was by reverse phase HPLC
(symmetry as the stationary phase and TFA/acetonitrile as the mobile phase). The resulting oil

i
S
4-
i

|J_:nst hoxypyri m
ate (the

was titurated with methanol, toluene, DCM, then ether/iso-hexane to give the title compound
as a white solid. Yield: 0.15g

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

'H NMR: § OMSO) 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 (n, 1H), 7.29 - 7.42 (m, 2H),
10.91 (s, 1H)

The intermediate for this compound was prepared as follows:

i) 2-[[2-[[(2,3-dilvorephenyl)methyl]thio]-6-[(1-pyrrelidinylsulfonyl)amine]-4-
pyrimidinyljoxy]-(2R)-prapanoic acid ethy] ester
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20 The residual pale yellow solid-was triturated with
Et0Ac, filtered and dried at 40C under high vacuumto
give the title conpound as a creamsolid. Yield:

0.24g. MS: APCl (+ve) 432 Del+li] 1H NMR 5 (DVBO 3. 17

@ 3.40 (m 411), 3.90 (s, 311), 4.49 (s, 211

6‘1."@%"“?@4”1?11), 7.18 (in, H), 7.38 (in, 211)1’.‘3(%%‘32%’833257

internedi ates fer this conpound were prepared as

follows: WD 2006/ 024823PCT/ GB2005/ 003257 - 80-

1) 1, 1- D net hyl et hyl 3.

442-11 (2, 3-di fl uorophenyl ) net hyl ] t hi o] - 6- met hoxy
Theywelititls icerppugd was prepArédearesyiing iopbe pro¢edarel cutlimedineydraple], step
YN i1l f
) B0e S RO RYRS bl BB & dlibg o ot WO

2064P bl Celtd@), trisdibapeliflemspcetdne)dipaliplien (05 (Tsnep24 ),

SRR U8 Gis bl QL I biphen] (KPHOS) (52me).cesfum
capbouatei) 38¢¥, 2HiGeehire- 2 B2, 3slifbrophenyDmeSy) thind-derydmitinyiloxyl-

hned | | V) . . Th
e SoBeRE Sy UL bR TR o B it e
(1emL)s Phrifeatigpeasiby icnlymi tBrdmaiog@blexarsilich 2e18sing Et@AcBsitexane

Yi 0 v -ye OJM11]..Lk0 JI-1 NVR 6
“'ZQ:%(’?%?}“ o E38 “5‘%“"@?%°,‘“P§“P§??%‘i?‘{' yllﬁjl& L (t, 411),
MS:. ARCI(we) FDIM+H] 40 (s, 211), 6.23 (s, 111), 7.04 (in,

211), 7.22 (m 111). Exanple 37

4- Acetyl - N-(2-W2, 3-di fl uor ophenyl ) net hyl t hi o} - 6- ni et ho
Exaupda 3271 di n-4-yl i pi perazi ne-1- 15 sulfonam de rN #S 0

N-ﬁf-ﬁ@,ﬁf?@?%%ﬂie:%‘f)n{e%iﬂ]%ioo]':n}-[(%?}ﬁ?gr%%—ﬁgneafhmri%(tnyy §.of

pydindiHingl-eptiepryfiinesiijdohinideo] - 6- met hoxypyrim di n-4-yl ] pip
erazi ne-1-sul fonam de, trifl uoroacetate salt (the
title product of Exanple 36: 0.84g) and
N, N- di i sopr opyl et hyl ami ne 20~ lH in DCM (5nL). The
reaction m xture was sti rPed at roomtenperature for
30m n and the sol vent ev rated under reduced
pressure. The respdu@ wls Nssol ved Fn Et 0Ac which was

washed wth aqueou\ Litnic 1 d,~1120, diFed (MgSH)
and t he sol ven apoNat e under r d pressure. The
O

resi due was purMied lEly flash chrofgat ggraphy on silica
gel, eluting with EtOAc to give the tl e conpound as
a ite solid. Yi

The title compound was prepa?édd afcco?rt%ggfo the procedure outlined in example 24 using 2-
[[6-[(cyclopropylsulfonyl)amino]-2-[[(2,3-difluorophenyl)methyl] thio]-4-pyrimidinyl] oxy]-
(2R)-propanoic acid ethyl ester, (the product of step i) (0.30g), THF (8milL) and 2M lithium
borohydride in THF (2mL). Purification was by reverse phase HPLC. (symmetry as the
stationary phase and TFA /acetonitrile as the mobile phase). The resulting oil was triturated
with methanol, toluene, DCM, then ether/iso-hexane to give the title compound as a white
solid. Yield; 0.20g

MS: APCI(-ve) 430 [M-H1]

'H NMR: § (DMSO) 1.00 - 1.10 (i, 4H), 1.17 (d, 3H), 2.93 - 3.04 (m, 1H), 3.47 - 3.50 (m,
2H), 4.47 (s; 2H), 5.08 - 5.20 (m, 1H), 6.06 (s, 1H), 7:11 - 7:21 (m, TH), 7.28 - 7.45 (m, 2H),
11.10 (s, 1H)



10

15

20

25

25 MB: APCl (+ve) 474 [Mr11l WO

2006/ 024823PCT/ GB2005/ 003257 -81- 'H NVR. 6 ( DVBO) g
<1.98 (s, 311), 3.20 (in, 411), 3.87 (s, 3H), 3.32 (4x

d, 4H), 4.48 (s, 211), 6.07 (s, 1H), 7.17 (m 1H),

3§% 6W2f8§3:ll[1(1)2 .42 (6, 1H, 1118 (s, 111) PCT/GB%smosm

34: 80t hi t ophenyl ) met hyl ] t hi o] - 6- met hoxypyri m di n-4-yl ]
nor phol i ne-4- sulfonanmide 0 00 o NNS H The title
conmpound was prepared from ﬁ?r phol i ne- 4-sul f onam de
(prepared according to pate WO 2004/ 011443, 0. 209)
Tlaenidte duedfivtcofoo thiis chidpaundi-velis plepared o ikyperet hyf i t hi o) - 6- 10
met hoxypyrim di ne (the product of Exanple 35, step i)
(0.25g) according to the procedure outlined in Exanple

i) :13,[[ﬁs[(amdpvopylsmnﬂyauﬂﬂo]w(e;idihnmish Dindettad thiy]-4-0l um

PYRB SRR PR 60y 88 [ 1) 11 MR
TR sﬁ.ﬁhﬂ(ﬁ@bn@iﬂlﬂ vds,prepirkd accordfy t6 the pﬂdclﬂure SutBied(is exadiple) 1, step
S

1 1 H) , . (m
wmmg e ot cyfl(%fscw%iulffm%e Zpieffseﬁ Seceig & rgat WO
2033[099:{7[4( @.14p)) Mﬂﬁéﬂ?h@ﬂ&d&tﬂﬁ)ﬁyéﬂaﬂiﬂhﬂm G mxyprimd
%Xl | met hang onanai ?I?
dlcyclo exylphosphino- 6'-tri~isopropyl-1,1°-biphenyl (XPHOS) (52mg), cesimn
carbonate (0.38g), 2-[[6-chloro-2-[[(2,3-dﬁ‘luorophcnyl)methyl] thio]-4-pyrimidinyl]oxy]-
(2R)-propanoic acid ethy] ester (the product of Example 23 step i) (0.30g) and dioxane
(10mL). Purification was by column chromatography on silica gel using EtOAc/isohexane
(1:1) as eluent to give the subtitle compound as an oil. Yield: 0.30g

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

Example 33
N-[2-[[(2,3-difluorophenyl)methyl]thio]-6-[ (1R)-2-hydroxy-1-methylethoxy]-4-
pyrimidinyl]-1-methyl-1H-imidazole-4-sulfonamide

AOH
SN F
o, 0
. \S,_\~ /&‘\SUF

The title compound was prepared according to the procedure outlined in example 24 using 2-
[[2-[[(2,3-difluorophenyl)methyl]thio]-6-[[(1-methyl- 1 H-imidazol-4-yl)sulfonyl]amino]-4-
pyrimidinylJoxy]-(2R)-propanoic acid ethyl ester (the product of step i) (0.28g), THF (8mL)
and 2M lithium borohydride in THF (0.81mL). Purification was by reverse phase HPLC
(symmetry as the stationary phase and TFA/acetonitrile as the mobile phase). The resulting oil
was triturated with toluene, methanol, then ether/iso-hexane to give the title compound as a
white solid, Yield: 0.12g

MS: APCI(-ve) 470 [M-H]
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0 20 The title conmpound was prepared from net hane

sul fonam de (0.11g) and 4-Chloro-2-[[(2, 3--

di fl uorophenyl ) met hyl ] t hi o] - 6- net hoxypyri m di ne (the

product- of Exanple 35, step i) (0.25g) according to

tWie 296/68Bure outlined in Exanple |, step i HCT/GRIB05/003257

crude material was purified by colum chromat ography

usi ng Et OAc/isohexane (2:8) as eluent. Yield: 0.12g.

-82- Ms: APCl (+ve) 362 [N%F% 111 NVR. 8 (DMSO 3. 28

(s, 3H), 3.87 (s, 3H), 4.497%s, 2H), 6,03 (s, 1H),
IHngﬂﬁ‘{: 6 mbdIh.14 (4, 35),63M6 (&), 357 &44619), 4301, 21%), B20PL & (m,
LR 817 {s¢ PR 7-00 £ 49 fropiBn? ) methim, ]ZHhi’f@p(s 1Rt S IYD: 1S5

$ﬁﬁ 4-y1]-1-nmethyl -111- imclazol e-4-sul fonam cle

e title corrpound was prepared from
1 rret hyl - 1Hi rni dazol e- 4- sul fonam de (0.19g) and 4- 10

| It %ﬂ‘«f\l rtilsq &ﬁg%ﬁgﬁ%ﬁ%ﬁ%}sg%ﬁd‘,}shl ol - 6- net hoxypyr i

e pro step i) (0. 259q)
accordlng to the procedure outlined in Exanple 1, step

o b ¥, e [ r
b Bt GRCREAAm IR LB R PRl
yDsuléong1latnivio] - pyiiBnidiaPbxy @ R)-hdPaidiel adif] eth$l estdrNVR: 5
4

Tt ik oo ﬁr’eﬁ%ﬁ%ﬁ%? 2 hocegyg halyB prehdmo i Fer
ivBuslig AraixtuieH)f, 1-thathBH H-Bniddzble- 4-suEmwarpdlee(04$g)

. X ~ AZ0
s folbipSendscPohbHBRBRISIN LT bR A PO MRk,
isop®@pyl-1,1°-biphenyl (XPHOS) (52mg), cesium carbonate (0.38g), 2-[[6-chloro-2-[[(2,3-
difluorophenylymethyl]thio]-4-pyrimidinylJoxy]-(2R)-propanoic acid ethyl ester (the product
of Example 23 step i) (0.30g) and dioxane (10mL). Purification was by column
chromatography on silica gel using EtQAc/isohexane (1:1) as eluent to give the subtitle
compound as an oil. Yield: 0.28g
MS: APCI(+ve) 514 [M+H']

Example 34
N-[2-[[(2,3-difluorophenyl)methyl]thio]-6-[(15)-2-ethoxy-1-(hydroxymethyl)ethoxy]-4-
pyrimidinyl]-1-azetidinesulfonamide

j’o\w//

;‘si( /ET\)\ /-\@,

To a solution of N-[2-[[(2,3-diflnorophenyl)methyl]thio]-6-[(1R)-2-[[(1,1-
dimethylethyl)dimethylsilylJoxy]-1-(ethoxyrmethyl)ethoxy]-4-pyrimidinyl]- 1-
azetidinesulfonamide, (product from step v) (0.79g) in THF (10mL.) was added a 1M solution
of tetrabutylammoniumfluoride in THE (2.4mlL) with stirring, at ambient temperature, for
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1,1-Di et hyl ethyl (S)-4[6-(azetidine- 1
-sul fonylam no)-2-[[ (2, 3-di f|l uor ophenyl)
nmet hyl ] t hi o] pyri m di n-4-yl oxy]i soxazol i di ne- 2- car boxyl
ate (the product of step (0. 14g) and trifluoroacetic
ae0doog/dzekds i n di chl oronet hane (2nl) were stiPCRGEB205/003257
roomtenperature for 30m n. The sol vent was evapor at ed
under reduced pressure and the residue was azeotroped
5 with toluene (3x). The residue was purified by
reverse phase HPLC eluting wWith acetonitrile / 0.1%

L tiﬁ@fé%ctﬁﬂ'ﬁﬂﬂhfé@a@%ﬁﬁt@:? i éﬁm@ gﬁ@&nfa&e&a%{dﬁ ;%t)t 'rﬁe grganic

onpound as a white so
Iay,ggva[s Iwiepled with HafQvhen tsine madsinied IMB30Qi fnlter@md evapgg@te(dn’rhe

roitfle o yifpfied b leyerse sl elihinbyy & PyiRonacy bhasesila

Tﬂ‘h/@ceit@meﬁmdhm@ﬂefpbasﬂ thi:n;tirumtwp o’dtth@Mrfcdlowé b3 etheh/ias hexane

e e copraings RTS8 neny1 ) et ny1 1 ¢ i o]y

MiSi ARCH}ve) 439 [M}HSJ/ oxyI -i soxazol i di ne- 2-car boxyl ate. To

{ ror |
TN BRI e €308 2 e B A6 A B DN 8 o 48D
3.01 kie4Kl), 446 (dd, B, ESAGpI), 1,25 Squapet( D64} (satid), 7.12 - 7.19 (m, 1H),

1. di
7'%%5 7% h@’glltr}git/f%sgi!észg?’ilgp’nléllf-(%a%%oxyl ate (0.169g) in
thy THF (5nL) was added 60% Sodi um hydride (0.0349)
er.5m.n, Jhe. ti t t d d heated
i SRt 10r a0 R R4S B8 Ehe sol vent o ver o
20 partially evaporated. The residue was extracted
Wit LBt OAC i ch with 1120, d d S
')%'?E'é g’?@&@h@"é@%ﬁ%ﬁ?‘ﬁﬁﬁﬁ@fw? educedr:o?esgh/?e 2I'he

Te e soluttit of@2- cﬁmemjdi-led ~dinkofaherd hnetlmn o5 gy majnsthylforsyldmida

Bt DB G0 it ongt e b et ez g apbien

EYattBe Idd¥trhdde é? Smi} %aﬂad@eﬁo"iﬁgrﬁﬁh@é ﬁ)ObC then stirred for 16h at room

-416-(azeti di ne- 1-sul fonyl am no 2, 3-difluoroph
tegipgrature. The reaction mixture was filtered then the trate was diluted with H,O and

eﬂﬁ%@& hdich (BR QAP YITHE BigEhhid ta@erwéawhﬁea%&mb @)&% iRk R

The subtitle conpolnd prepared from
(M&Sé?ab itsees |20 eN2perated Ryafie a@% ryai bﬁdcoamﬂwn@ozrapl}mpéﬂva gel
Qﬁ%ﬁ%ﬂﬁ 4};3 gs gi_n?n@ & zgﬁentﬂe dublinObdTRiotid &tcMl, colourless oil. Yield:
1$i| f I uor ophenyfi nmet hyI ]thio] pyrimdin-4-yl oxyki soxazol i
16 NRAR: %‘@@EMWME 81, tm (B1308)! Llféz @fs}ﬁtm 'e)sd(]Qm bag)s. 54-3.62

accordi ng procedure outlined in step
(oD, 3 ‘b%@é 1f'&t4elr1| - 2005 18Lr i fi ed by coI umm

chr omat ogr aphy usi ng Et OAc/i sohexane (2:8) as el uent.

Yield: 0.14g WD 2006/ 024823PCT/ GB2005/ 003257 -84- ME:
N8)-B-ethoxy-3 Beprpaniol

A solution of (4K)- 4-(ethoxymethyl)-2,2-dimethyl-1,3-dioxolane (product from step 1) (1g) in

80% glacial acetic acid (30mL) was stirred at ambient temperature for 48h. The solvent was
evaporated, azeotroped with methanol, ethanol and toluene then redissolved in DCM, dried
(MgS0Q,), filtered and evaporated to give the subtitle compound as a yellow oil. Yield: 0.55g.
'H NMR: & (DMSO) 1.10 (t, 3H), 3.22 - 3.44 (m, 6H), 3.54 (quintet, 1H), 4.45 (t, 1H), 4.58
(4, 1H)
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Exanpl e 42

N464( R) - 2- ami no- 1- met hyl et hoxy) - 2-[[ (2, 3- Di f | uoropheny

[)nmet hyl ]t hiol pytintidin-4- 5

yvilazetidinel-sulfonanaide Q,0 S% NN S_The title.
R% E(h’c?g s prepared from 1, 1-di rnet hyl et hﬁCT’GBZBOS}OM%”

[ (R)-246-azeti di ne-1-sul f onyl

am no)-2-[[(2, 3-di fl uorophenyl ) nmet hyl I t hi o] pyri m di n-4

-yl oxy] propyl i car bamat e (O._;i;_g) (the 10 product of

step ii) according to the procedure outlined in

HilF (2l - H(M&dlﬂd@lﬁhﬂt&ﬁmnﬁwbﬂylwxy]Ah-sthpxyr-ﬁ-fprqdnbly col um

G R R

“'ﬂ& ﬁ&d(td’f-b%‘wmhﬂilﬂ ehloriel)0. Bﬁ)ﬁﬂetﬁﬂmna@‘ﬁ!’ﬂﬂa) B 41 -

o 1H) .. 7. 12
(ehdevepting)Pyidhan ST ot B b Sapuglives i frafiea 48 et
teﬁlbaramﬂe&g& hﬁtc:cdﬁfwfrﬂﬁfﬂjeaéa%ﬁoﬁ Bilxtdrd Bt GOMEOYTandRkacted with
re as 0 OWs

E JBRIIPET &a%*"ﬁhechws*h éﬁﬂﬁ%@?@ﬁﬂéﬁg 1%“1‘?@{"%59!1}”13?1%?%““
cmdmm @aﬁgy 4n sihtOpet hﬁﬁgdmt]{dmﬁm}mbﬂﬂal d(zes) t%ﬁellﬂﬂtf rt]og%iw thé hbtitle
oun epared from I me e
P{pgg“dfsﬁ?mﬁ%‘glb@ ) carbamate (0. 153) ané
'HINORPS ChMS 09 024 (% 68), @Igbl(y OHR a2y Bij, Bi28} B (] THD, 880 (4, 1K)
(the product of Exanple 1, step (0.25g) according to
the procedure outlined in Exanple 41, step i) wth

ivhe-ahloRE2-R(2, #-'afmfoﬂfphwl)memﬁ]tﬁibllﬁht(mﬁnﬂ(l al was

B dokhe bt TrSh -G e Moot 25 v

nﬁ%ﬁb te\Emnpduirdl/vid Brebive ddinp td thd pRlcEmRt a le 1
t{2t46 %Illzpetl di n@reb ﬂcco di]]Famt np 24[A(N62&md¥ifﬁxlilglr)gphsgp

whwag ePrlore-fi 6‘—} Wﬂuﬁﬁo&?q@mrhymw%f@wde‘ap sxamplec! step i)
(0H3E), IR 1- t[t1e1 &%ﬂ@l&ﬂf}l aﬁ&t@!sﬁﬂ?d,@}isfeﬂ@m 2-propanol (product of step

azetidine- red accordi ng to, patent

itig- @@bwﬁﬁm@ &Dé ﬁﬁ%g*?dla'ﬁa%ndf Cﬁmﬁét tﬂ)%l"ét‘Wanﬂe compound as a
cdlduREss 246y el: 0r7p- 24[ (2, 3-

MS: APCI(+ve) 505/507 [M+H']

'"H NMR: § (DMSO) 0.03 (s, 6H), 0.80 (s, 9H), 1.09 (t, 3H), 3.39 - 3.50 (m, 2H), 3.60 (d, 2H),
3.75 - 3.81 (m, 2H), 4.49 (s, 2H), 5.35 - 5.44 (m, 1H), 6.90 (s, 1H), 7.14 - 7.23 (m, 1H),7.32 -
7.43 (m, 2H)

[=r

¥) N-[2-[[(2,3-difluorophenyl)methyl]thio]-6-[(1R)-2-[[(1,1-
dimethylethyl)dimethylsilylloxy]-1-(ethoxymethyl)ethoxy]-4-pyrimidinyl]-1-
azetidinesulfonamide

The subtitle compound was prepared according to the procedure outlined in example 1 step
(iv) using a mixture of azetidine- 1-sulfonamide (prepared according to patent WO
2004/011443, 0.29g), tris(dibenzylideneacetone)dipalladium (0) (0.13g), 2-
dicyclohexylphosphino-2’,4°,6’-tri-isopropyl-1,1’-biphenyl (XPHOS) (93mg), cesium
carbonate (0.68g), 4-chloro-2-[[(2,3-difluvorophenylymethyl]thio]-8-[(1R)-2-{{(1,1-
dimethylethyl)dimethylsily[Joxy]- 1-(ethoxymethyl)ethoxy]-pyrimidine (the product of step
iv) (0.70g) and dioxane (i5mL). Purification was by column chromatography on silica gel
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5

di fl uor ophényl ) raet hylithi o] pyri m di n-4-yl oxybropylica

rbamate (the product of step i) (0.2g) according to

106 R ReEHur e outlined in Exanple 1, step iV%CTEEﬁ 51003257

crude naterial was purified by col um chr ona érapﬂy

usi ng Et OAc/i sohexane (2:8) as eluent. Yield: 0.14g

M5: APCI (-ve) 544 [I\/H—|] 10 Exanpl e 43

N1(R)-2. 464azel i di ne-1. - sul Fgnyl am no] - 241(2, 3-di fl uor

ophenyl ) net hyl ] t hi o] yr|n1d|n4 yl oxy] propyl | acet am de
using BA{OAg/ss0berancod: 7o 70: 30 as eluent, to give the title compound as a white solid.
Y%l-l 9%) 2-am no- 1- net hyl et hoxy) - 2-11(2, 3- 15

fPuo ophenyl ) met hyl i t hi o] pyri m di n-4-yliazeti di ne-1-

MSUAPGKave) 6@5 (MHE]Itit1 e product of Exanple 42) (0.05g)

o A TGS M) S G ST 1 . 05

- 35K 2B B -SKTTmo 2 S 86 B GH (mrtEDDIN- 48T e 281749 (5, 2HD,

(F=1N ' (Q-192¢ wer e
s Stfs BR8 ¢ B B 2 PR b e P 0 7 1
further 211. Pyridine (1.0nlL) and acetic anhydride
E§%n§9§}) wer e added and the reaction 20 m xture was
for a fnther 211. The reaction m xture was
N42-{{(2,3-Difmdrbplctnglivh ethpijthid] shae thoeyplpeiohidinidhy e fidims 1-
d¥tr|ﬁ#aC|d H20, dried (MgSO4), filtered and the
evapor ated under reduced pressure. The residue
chromat ogr aphy on silica
exane as eluent. The
purlfled by reverse phase
itirNl e / aq.F0.1% amoni um

gel using 40% EtOAc in is
i sol ated product was furt
l'i PLC el uting vvltI”Oape

acetate m xtures tOSQIV 5 dhe titlelconpound as a
white solid. YiferN~ 5 . AP 486 [MH WO
2006/ 024823PCTHGY12005f 003257 - 86- DNMVR: 8 ( DMVBSO)
1.11 (d, 311), 1.80 (s, 311), 1.96 (¥ 211) 3. 20(m

Tttze]tjtfe’f?%f?u%x} (wtfi pr(eﬁ%}:écﬁ_cbcorﬁ?g%bthfz El\)ocir%i out egrln 11123}_?'_]') step 1v)
A Toi@itire(df azelidiby-1- sEbfmapildc (Prepared according 1o patent WO 2004/011443, 0.15
g)gﬁﬁén < yﬁigenfacr?é)tu%@ de ur% @ 'EEngX ld—émyc%]hexyllgh{) phulo %4%1'41-1-
is@yproppk i biplenyl (4dme}, |ceh1meékbcmalef(& Aégrankbd-chlro-2-[(2,3-
difluorophenyl) methyl]thio}-6-methoxypyrimidine (the product of step i) (0.23g) in dicxane
(7.2mL). Acetic acid (0.67mL) was added and the reaction mixture was extracted with
EtOAc (x3). The combined organic layers were washed with H;O, dried (MgSOs), filtered

and the solvent evaporated under reduced pressure. The residue was purified by flash coluron

chromatography on silica gel using EtOAc/isohexane (3:7) as eluent. The resulting solid was
further purified by trituration with iso-hexane and dried under high vacuum at 40°C to give
the title compound as a pale yellow solid. Yield: 0.29 g.

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

'H NMR: § (DMSO) 2.12 (m, 2H), 3.9 (m, 7H), 4.49 (s, 2H), 6.15 (s, 1H), 7.16 (m, 1H), 7.39
(m, 2H), 11.12 (s, 1H).

The intermediate for this compound was prepared as follows:
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\\I/ INNS The title conmpound was prepared from
azetidiné-1 -sul fonam de (prepared according to patent
10- WO 2004/ 011443, 0.15g) and -
24[6 chloro-2-[[(2, 3-difluorophenypmet hyl ]t hi o] - 4-

r| m di g}gl j oxy] - N, N-di roet hyl - 1- pr opananai ne %t he )

step i) (0.29g) according to thePpFGEaYHPE2T

outI [ ned in Exanple 1, step iv). The reaction product
was purified by reverse phase HPLC eluting with
acetonitrile / aq. O. 1%am12d1| um acetate mxtures to
give the title conpound as pal e yellow solid. Yield:
0.30g 15 Ms: APCI (+ve) 474 [I\/Hl] 1H NI\/R 8 (DVBO)

i 3oty 240 aigobhedyn iy inighé-eagspntiatns (1, T+
Tdld &jred Golﬁlﬁbn(tﬁ 4,6dbiphloré- 21[52 -ldﬂ'luoﬂ:)b&dzyl)tﬂsoﬁf’ynﬁfﬂmel@e produéidbf

E)%anbeég' é%p gjdg ﬁtg\‘fée 4§ Chastalist A BIUNG, 485, (0.680)
batthivise 00&1|5ﬁ:|in) 'Bm[rée(:ﬁoﬁ?mﬂtl.lﬁ'd Wy sHpbéfoy QTEIzb)éﬂc]ddhh@]:heéolPMﬁs

i mdi.nyl | ox thyl -1-
st BT SR e (o Py st B P e Y arashed with
H}f), dﬂﬁ&ﬂ_ _LMt gSOgLdnk itieaselvedt eﬁpﬁfﬁdd&:ggék réduedd [:irassm*é.l Ti@ residue was

- n am no anol rng , .
P B S S s n e ot IORSORIENR Ho P B (E9D e B
thé Mb_ﬁtlep&dmi)u{?ﬁid Rh gﬁ_ﬂt&%ﬂ(dg glel§:tlm5 JT : %\/I ggﬁﬁ)Sg) and 60%

0 -87- e ng) in at room
M?é‘ﬁ%@@%?‘@’%‘%ﬁihﬂo give the subtitle conmpound as a

pale yellow gum Yield: 0.299. Ms: APClI(i-ve) 374

l ML- 1i él.] 5 Exanpl e 45
E (2,3-Di fluorophenyl)nmethylithio]-6-1E(1R 2R)- 2,
N-'Fz-ﬁ(mmm%wmmétﬁﬂﬁﬂw-ﬁﬂﬂéﬂmﬂpmﬂdm dliyNibérakmeet i d

i nesul fonam d
sulfonamide, tnﬂuoroacetate salt

0,0

I, b f A “fj

1,1-Dimethylethyl 4-[2-[{(2,3-diflvorophenyl) methyl]thio ]-6-methoxypyrimidin-4-yl
sulfamoyl] piperazine-1-carboxylate (the product of step 1) (0.36g) and trifluoroacetic acid
(1mL) in dichloromethane (4mL) were stirred at room ternperature for 30min. The solvent
was evaporated under reduced pressure and the residue was azeotroped with toluene (3x).
The residual pale yellow solid-was triturated with EtOAc, filtered and dried at 40°C under
high vacuum to give the title compound as a cream solid. Yield: 0.24g.

MS: APCI(+ve) 432 [M+H]

'H NMR: § (DMSO) 3.17 (m, 4H), 3.40 (m, 4H), 3.90 (s, 3H), 4.49 (s, 2H), 6.08 (s, 1H), 7.18
(m, 1H), 7.38 (m, 2H).

The intermediates for this compound were prepared ‘as follows:



To a solution of NA2-[[(2,3-difluoro phenyl)nethyl]

thiol-6-[ (1R -1-[(4R)-2;2-di net hyl-1, 3- 10
di oxol an- 4-yl | et hoxy] -4-pyrimdi nyl k 1
-azeti dbesul fonam de (the product of step vi) (0.139)
in DCM (5nL) was added iron (I11)y chloride hexahydrate
( OBYYO248¢he reaction mxture was stirred at PETSBaME/003257
tenperature for 1.5h, then saturated agqueous sodi um
bi carbonate (1nlL) was added. The | ayers were separated
and the aqueous material extracted with DCM (x3) and
ethyl acetate (x3). The contihed organi c extracts were
was hgd, Mbintetiadiiil AT (RSHABRLD pledylSiasthyl[hi6 Db kei@dRy pyrimidin-4-
drj eg I\/gSO4},)§’, fi ﬁ[e?[éd and e\eapgl?gt ejalml'sijt:e resi éggl
YisuifanQy pIperAz e carboEdats| owl y preci pitated from DCM
filtered and the resulting material washed wth
mnimal cold DCM (2 x Im) to afford the title i
BsrramReund Wi iPrepanss Rigey L 1-gimsiyletghdryffamogipiperazine- 1-
c te ﬁ%ﬁct[o%ﬁar&ﬁe 15, edd i) M3y 2hd(CEX ) 2- (d,
> oo kB o (quintet. 211),};2%8%&(4111), ) 70
difipgroplmyglymethy Iirhio - 6-mgthgx yyripyidine (thejproductyy Bxpmply 35,)step i} (0.25g)
a&oﬁﬁlgﬁ"m@ér&%ﬂ:@é&ﬂmd% Béan{pfit, 3eftv). PrkLbiude ﬁm?e?iaiéas urified by
111) © 6.98 -7.24 (114 31). “Thé | ht érmedi ates for tH S
clemmpelupratogsprhy pRsiss ael usiae EKPASighexams (3:§) as eluent. Yield: 0.36g
MSZQP@R)%?’S%MY' oxy) - 2- hydr oxybut anoi ¢ acid To a

,solution of (25, 3R)-2-anino-3-benzyl oxy-butyric acid
10 "H NMByp (CRCEM-43i(ss D), 32268 ) 848 (1 410% $-9%uéss 3HH A (s, 2HD, 6.23 (s,
19, 9RWS 1B VES solution of sodiumnitrite (0.65Q)
]‘(ii%qvvat(lg'r }?BI’TL% 851 % 2006/ 024823PCT/ GB2005/ 003257 - 88-
keeping the internal tenperature of the reaction bel ow

Etgﬁwl'gg? reaction m xture was stirred at -5C for 6h

lowed to warmto roomtenperature overnight.

4-PreetyhiNA 212 3 it oxephenykmethy] thipl- methoxymoimidips dylipiperazine-1-
15 siifflhifilehydroxide then ethyl acetate was added. The

m xture was stirred vigorously and acidified to pH 2

wWith concentrated sulfuric acihéd? The |ayers were 5

separated and the aqueous |aypr extracted with further

et hyl acetate (x2). The conhi organi c_extracts were

washed with saturatedCadlieofys s@di um chiBride, dried

(MySO4), filtered apd elapotated t ogi velt heFsubtitle

conpound as a yef | owcrydy al Ine Sol i d h was used

wi t hout fur%e]r/ {ri/dica on. Yield: O
O

Acetic anhydride (0.78mL) was added to a mixture of N-[2-[{(2,3-
Difluorophenyl)methyl]thio]-6-methoxypyrimidin-4-yllpiperazine- 1-sulfonamide,

trifluproacetate salt (the title product of Example 36, 0.84g) and N,N-diisopropylethylamine
20 (1mL) in DCM (5mL). The reaction mixture was stirred at room temperature for 30min and
the solvent evaporated under reduced pressure. The residue was dissolved in EtOAc which
was washed with aqueous citric acid, H»O, dried (MgS0,) and the solvent evaporated under
reduced pressure, The residue was purified by flash chromatography on silica gel, eluting
with EtOAc to give the title compound as a white solid. Yield: 78mg.
25 MS: APCI(+ve) 474 [M+H]
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MS: APCl (A-ve) 211, [M41] 10 11-1 NVR 5 (300 MHz,
CDC13) 1231 (d, 311), 3.99 - 4.05 (m 111), 4.16 (d
111), 4.51 (d, 1H), 4.69 (d, 11-1), 7.22 - 738(in
3R) - 3- (Benzyl 6xy) but ane-1, 2-di ol To
%z?c&s}ﬁ%ﬁ%f (2S, 3R) - 3- (benzyl oxy) - 2- hydr oxybPlﬁTéﬁﬁ?rPQ?"omb"'
acid (the product of step i) (0.79g) 15 and tri nethyl
borate (0.67nm) in anhydrous tetrahydrofuran (4nL) at
0C was added dropw se borang-di rnethyl sulfide conpl ex
(3nL, 2Min tetrahydrofuran The reaction m xture was
*HSNMR &DMEO) boS(st @ﬁm PO froyrED), VS (i 31 3.32 d’@edx 44485, 21D,

6'@2@’?&?&% ’a@i vvas a dzgﬁrgtﬁ_gc g%(tﬁ}gl reaction

m xture stirred at roomtenperature for a further 2d..

The rggture was cooled to OC and net hanol (10ni) 20

added. Wen effervescence had ceased, the
N-{/B[[GI,S Difliiovephenyl ) maghylahio - niutlid)d_ﬂpynmﬁma-lyﬂinoqudﬁnh-d-nd
he mxture concentrated again to give the subtitle
fid as a yell ow oil which was used w t hout
further purification. Yield,~0.68g. Ms:. APCl (+ve) 197,

[ Mr1- 14] 11-1 NVRY 5 (CDC13) 1.25 (d, 311),
2.17 (t, 1H), 2.77 (d, 11- 3.52 - 3.77 (n, 411),
4.43 (d, 1H), 25 40690(i[% 7.27F- 7.39 (m 511).
i) '
(4R) - 4-[ (1R zy‘rm)xy)n hy'H™- 2

ol ane A stirrgd sdl uti'®n of

(2R 3R) - 3- (benﬁy) but ane- 1, 2- di ol he product of

ol uen sulfo C aci drate

T 530 ey S B e e e Shotatis G R R
pa(cﬁgWD) 20089 %l et 0e20g) mdmecgﬂuom 2ﬁ[<p@2f33¢ﬂﬂm' d’iopl'feﬁb&)ﬂneg{yﬂﬂﬁb’]msls

sodi um s, e S e re cont i nue
g Bhe e i S aPE Sekn (et e s befygesdure
ouginbdl inﬂﬂmﬂdlplch E&@Aﬁ m:a cruSainbreid] s ﬁﬁtiafe,ﬂ &bﬁ csl@@h thifomatography

[ onat e an e.la S rated. The organic
“S’é'ﬁt%ﬂ?é‘gf"’ fZan i SIan SER2005/ 003257 - 8O-
MS@asPEIdiwe) 438 [MiH)e, dried (MySO4), filtered and

HNRBA RSO I7 0r A F5E B8, PR B B B Bl sty 7 47

(xd, OHY, 7Bagmatienul tpEDeI NENG, IHD. gi ve the subtitle

conmpound as a colourless liquid. Yield: 0.46g.
11-1 NMR 5 (CDCI3) 1.13 (d, 3H), 1:37 (s, 311), 1.42

Exatn 13'591) 3 60 (qw ntet, 1H), 311 (dd, 1H), 5 3.99
t t 4.64 (d, 1 4.67 (d
N:iﬁ[(?.,?,- oropjhegg qglﬁnrv] gg 6-mqt(y’xypynm§dm 4-y|l_]|)1ﬁeﬂ1ane-sul£'onhmide
(1R) - 14(4R) - 2, 2- Di et hyl 1, 3- di oxol an- 4-yl ] et hanol

F .
t hyl -1, 3-di ox

Anmmoni a (c. 50m_) was densed at -78C into a
t hr ee- necked fl ask mhlc had been oven-dri ed
overnight, and tg i@ ~ANded a soFution of

(4R) - 4-K1R) - 1- (be‘%’lylo y); hyI -2,24

The title compound was prepared from methane sulfonamide (0.11g) and 4-Chloro-2-[[(2,3-
difluorophenylymethyl]thio]-6-methoxypyrimidine (the product of Example 35, step i) (0.25g)
according to the procedure outlined in Example 1, step iv). The crude material was purified by
column chromatography using EtQAc/isohexane (2:8) as eluent, Yield: 0.12g.



10 di net hyl-1, 3-di oxol ane (the product of step(0.39Q)

in tetrahydrofuran (7.5nL). Sodi um was added in snal
pieces until the reaction mxture was dark que t hen

was allowed to warmto -40C and kept at th

t PP QeEFe for 1.5h, during which tine furtl‘n’gp@éﬁﬁfﬁwﬁ
was added when. the que col our faded. The reaction

m xture was quenched with excess solid amoni um
chloride and allowed to warm,t o roomtenperature.

Et her (20nL) was added 15 fol | owed by water, -
Nﬁh&fﬂﬁ&&ﬂﬁG@Mﬁ&HL) The | ayers were separated and the

TR RS a AU 0 S0 8 4 AL SR Ry oo 7

(D oLISI4g e dIF). M chI oride, dried (MgS™), filtered and
evaporated to give the subtitle conpound as a pale
yell ow liquid which was used w thout further

5 E@g@ﬁmhoation Yield: 0.24g. 11-1 NV\R 5 (CDC13) 1.16

(d, . 7
N1t lpiggorpindnymeiyngiaf Gl tionyiatrsgin-Gp1-aigghn S
indid&luled-sulfomlaf2de3- di f | uor obenzypt hi o] - 6- {(1R) 1-[(4R) -2
, 2-di nmet hyl - 1, 3-di oxol an-4- yfiethoxy)pyrimdine To a
sol ution of o

(1R) - 14(4R) - 2, 2- dinethyl 1, 3} di oxol an-4-yl ] et hano

(the product of step.i 249) in gry THF (10nL)
at 0C was added in g&& on so i um hydr{de (91ng as
60% di sper sion i payy § S k-Portions by
4, 6-di chl or o-24K2, 34 di uoﬁ%bel zy pyrim di ne
(the product of %xﬂﬁple 1 step ii) (0% The
reaction m xture was stirred at non1tenperature for

THeShletda oGHIB peghatet R mSIagkethAL 1@@&%1&%@@3@&&&@ 19g) and 4-

OnmL). and d W t h eth acet ate,
10 C ﬂfj{ @?\% %%‘“8@&5%”&8@8‘51% f ﬁéw%xw fg‘i@Pd‘““ °feE"amP1"‘
35 %ieh BQD. es*g)vw:k&dfngrt& he pretdiyd outtgell ad Bxambitel, eRpii)."Be crude

R PR B ety e B it ErE Cydas chent

Yietd: iofi1gd by -90 col utm chr omat ogr aphy on silica ge
i,ng_Bt xane (1:19 to 1:9 gradient) as el uent
: hﬁ% E@évgeéébﬁﬁﬁftle conmpound as a pale yellow solid,
15 'H(mmé OME).3.6INE: SEBPERA ¢\3H), 4417(%42r9), 6.0 (5, 86, i 1B, 1), 7.36

I Ths Bk o o adart iy 2101 0 (5, 20

210, 528 (quintet, 1li), 6.44 (s,6.98-7.11 (m 2H),
7,26 -7.31 (m 1H). 5,0
—m@#@(z 3-13111uor ophenyQret hyl it hl o] - 6-f (1/ 04. 4(4R)
N-[Z?lt(dBrmhhmﬁpﬂe-fyi)ﬂiems@hﬂnwt(S)-lsoxazohmn-4-y1)oxy]pynnnd.n-4-
I|etboxYI4PYr|nad|r|y11 1- azeti di neaul fenal nkle A
ﬂi?ﬂ#&?@ﬂ% Isnlfeparaifle ne- | - sul phonsrai de (prepar ed
according to pateat WO 2004/ 011443, 0.20 6,
rris(di benzyli deneacet one) - i;ga;é@piun1(0) (33ny),
2-clicycl obe: cylphosphi no- 214 -tri-isopropyl 1, 11-b
i plenyl (XPHOS) (17ng), ce%ium carbonate (0,19g) and
4-ch10ro-2[[2,3-dif|uorop I
thio]-6-[(110-1-[ (4RO
i oxyl - pyrirnidine (Yde
di oxase (5nal) N heaUed B m cr onave at
100C, 300W op essél with cooling 25m n.
Sat ur at ed aqueous amoni um chl ori dé6 W& added and the
resulting mxture extractal with ethyl acetate. The
conbi ned organic extracts were washed with brine,
dried (MgS™4), filtered and evaporated. The residue
was purified by colum chromatography on silica ge
usi ng Et OAc/i sohexane (1:19 to 3:7 gradient) as el uent
to give the subtitle conpound as a yellow oil. Yield:
0. 14g. MS: APCl(+ve) 517 [ M+1l11 NVR: S (CD013) 1.23
(d, 31-1), 138 (s, 3H), 1.43 (a 311), 2.25 (quintet,
2111 3. 77 (CNl 11 1), 3. 98 - 4.09 (ra SFD 4 24 (q,

A A A NN e
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30

ry.12-(((2r3-01fl uorephenyl ) naet hyl jthial - 640R, 2i)-2, 3

-di | | ydr oxy- 4- net hyl propyl | oxyl - 4-

pysi m di nyl j - 1- azeti di nesul f onani de AN

SSOHO " Ol riANN 91 To a solution of

Axobashbiens 3- di duorophenyl) met hyl it hi o) - 6- [(Q@Géﬂﬂaﬁj&ﬂ
-2, 2-di met hy1- 1, 3-di oxol andyl i et hoxyj - 4- pyficridinylli

nmet hanesul f onam de (the product of step i) (0.23g) in

DCM (54 was added iron (I111) chloride he:callydrate

(0.25). The reaction m xturg3-was stirred at anbient

Tper at ur.e S en ea ed u s.sodi ym
Roat i i RO e AR AR
menhyl] thiYYpeeltnéTin§- ey ivok £4o lidid- mab&@m (e plasawc(ofabep an@.14g)
on SO R 7 B HE) i G R R L) e e g st afte for .
30}@1@ pmlegg}ﬁém w3 evargefggddmaaer Yéﬂhéeg\ﬁdrc&gﬁé ﬁld\m&reﬁ?&%z’@ latedirepbd
ro in, Bt red and t resul ti
WO RPN g SR DA ST T s KPTgipting  ipice
0.1 aqiebtd @AGHRD HetthtEBixArddib ERe ﬂﬁ\t\ﬂe Eomptugd 8k a WikidlolidVBield:
APCI( rve) 436, [Mr114] IH NVR: 5 (DVBO 1.19 (d,
8059 3,29 (s, 311), 336 111), 4.48 (d, 1H), 4.54 -
M4 AFCI(-Me) 198 (M+H]4. 88 (d 111) 5.16 18), 729 7 43 (m
1 r![_Pfk 11.10 s 114 gl 2E1). 3,46
Hyl 56@M§§) g'i(m, 47 {E}ﬁm, )6165s glél)(5’565(p1i111 5H) 449(5, 2H),
3.91-34.2V b B, 61, 30Tt@1g 1My, ensadizahe for this conpound VMS
prepared as fO0l10AE:
I)N-12.1[ (2, 3-ditluorophenyl)nethylithioi-6-RR)-214(4/
The-irterfnediatee Fdp)dis doingdukbrd Preflared as follows:
yl | et hoxy) - 4-pyri m di nyl | - met hanosul f onam de A m xture
of met hanesul fonam de (0. 11g),

) YRR (S dREeatdah 2 L &ﬁigw
) %I’F 3@?’ ohex _yjl)I |c() h)os phi no. t{ﬁ)z{é ‘ﬁ?ﬁ‘irﬁa‘?ﬁefﬁ?%’%?%’gg f'mlglmp?}

Ylexyysoxazglidingy-canhoyyinte- ceS| um car bonete (01 4g) and
T §iitle@ Ecﬂut%n[cff@%rﬁcﬂbﬂofi H@ aamfh%azyﬁm[urwa@& (s dréduied of

di
Bl AP0 P Rey O Hrovisaue s aguboriate
023 Rbs T éstnﬁg wa) added E@%Bo&nﬁm‘iﬂy@ﬁﬁ"{@ 04 £ 6 ver 5miASThe reaction

heated 'at reflux in a mcrowave at 100C~ 300W open

migmises Wps SHred anddwspted gt G0 ;o1 8 dayh, Hébwma&é@%mé&@é@lygms were

paRtiy BlapBtateal m %dﬁ@%a@@lﬁlﬁgedaﬂgn Etbﬁc fv@&l}i' vhds R@sHEh ¥AHEGO,
extfacted wth ethyl acetate. The conbined organic

dried (MgePsg ap e solerh eapowated upder prauced preaarey I\BB@QF}d“e was purified

byl fldsih a&&ﬁataaqp@\@agfcagadexutmawlemc%% HeRdhe reyéj thigRE tHRYubtitle
col unn chr omat ogr a%gy on silica ge usi n

CORPOYRS; 4S A@HE tY¢ 19 to 3:7 gradient) as eluent to

i ot onpound as a yellow oil. Yield:
Mg mﬂﬁl\)&%@d%\%) 476 [M+H 'H NMR (CDC13) 81.23

(d 311), 137 (s, 311), 1.42 (s, 313), 3.22 (s, 3H),
B)Mﬁlléggblefz‘l l]@i) 446 %eﬁlﬂqe-l-% ongﬁ?rﬁn&fgz [[%13 é‘l)]l](ﬂ%p?%y‘)s
me¢thpllthjvjpyrim IQQ yloxy]xsgga(ohqhngﬂ)carhoxylate
The subtitle compound was prepared from azetidine-1-sulfonamide (prepared according to
patent WO 2004/011443, 0.22g) and 1,1-Dimethylethyl (S)-4-[6-chloro-2-[[(2,3-
difluorophenyl)methyl]thio] pyrimidin-4-yloxy}-isoxazolidine-2-carboxylate (the product of

step 1) (0.13g) according to the procedure outlined in Example 1, step iv). The crude material

was purified by column chromatography using EtOAc/isohexane (2:8) as elvent. Yield: 0.14g
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5400325792~ Exanple47
1?1.[2.[[(2,3-Di fl uorophenyl )met hyl Jthio]-6-{[ (1R 23)-
2, 3- di hydr oxy- 1- net hyl propyl ] oxy) -

4-pyrimdinyll-1-azetidi nesul fonam de To_a solution
OWO 2006/024823 PCTIGB20051003257
N-[2-[[(2,3-di fl uorophenyanet hyl]thioj-6-((IR)-14(45)-

2,2-dimethyl -1, 3-

di oxol an- 4-yli et hoxyl - 4-pyri m di nyl kl -azeti di nesul f ona

rri de (the product of step (#84-13g) in DCM (5nL) was
e( 8&}11 chl ori de hexahydrate (0.24qg). The

eac ‘on m was stirred at anbient tenperature

for I h, then saturated aqueous sodi um bi carbonate

E 10 was 10 added. The layers were separated and the

material extracted with DCM (3 x 10nL) and

N-Eﬁ-@(ﬁ%)géﬁpN&lQﬁtﬂlyleiﬁhgy)@ﬁg@,mbmﬁf@@gﬁﬂ)namﬁﬂgm?%gyg%g?mm
S th saturated sodiumchloride, drie :
ylﬁ’ﬂ‘ﬁ?ﬁ'#ﬂgﬁ‘ﬁm@&por ated. The residual pale yellow
solid was slowy precipitated fromDCM filtered and
the resulting material washed with mninmal cold ECM (2
X ltuL) to afford the title &ompound as a white

powder. Yield: 45ng. 15 MS Cl e) 477 [M11l] 111
NVR: 5 (CDC13) 1.36 (d, 31™), Z2.27 (quintet, 211),

2.34 (br s, 111), 2.67 (d,JJ1H), 3.59 - 3.65 (m 1H),
3.67 - 3.78 (m 210 2/04 Zj\d 4H), 4836 (s, 2H), 5.23
(quintet, 1H), 6. 31 7. m 2H), 7.19
-7.23 (m 1H), ﬁeN nt i s conmpound
wer e prepared oII :
4-chloro-2-[(2, 3- dlfluorobenzyl)thi 0] {(1R)-1-[(4,5)

di met hyl - 1, 3- di oxol an- 4- ef hox m di ne_The
Tig Do 156 BB GO e P UOr i et s - Slfony
mﬂﬁ@cﬁﬁw’ﬁdﬂu&ﬂopﬁtﬂﬁﬁh&m kﬁﬂ]@brmﬂdlrsmmxaﬁrdpyl}b&bm 26g) (the
L 14 4? -di r net h%% - di oxgl an- 4- ,@St ano
Pf%%}l‘ 5&‘%964% AP Fiup Pb‘%‘“edAH xargple grpdeymatasial was
L(t@ic&ﬁgbo]&ﬁﬁl chromatography vsing EtOAc/isobexane (2: 8? as eluent. Yield: 0.11g
g%g chl %&‘? 1%#1_&2 3-di fl uorobenzyl)thiol pyri m dine
Mét E ]exanpl e 1 step (0.53g) in THY (20nl)
‘mmﬂ?@@‘kmmd))urmw@m deo7((@0DH), 2.90 RJIEH), 338 ¢, M) £58 &, 2H), 5.15
s5 |edb colun ¢ ormt %a(ﬁﬁaqylr\]sulagel
(syd. n§91|ESoHé)/ 743 fFaxldhe’ - f@)lf%s hdi + 8 G yélhe
subtitle conmpound as a clear, colourless oil. Yield:

0.379,
The integnediates for this compound were prepared as follows:

i) 1,1-Dimethylethyl [(R)-2-[6-chloro-2-[[(2,3-difluoropheny)methyl]thio]pyrimidin-4-
yloxylpropyljcarbamate

The subtitle cotnpound was prepared from 1,1-dimethylethyl ((R)-2-hydroxypropyl)
carbamate (0.15g) and 4,6-Dichloro-2-[(2,3-difluorobenzyl)thio]pyrimidine (the product of
Example 1, step ii) (0.25g) according to the procedure outlined in Example 41, step i) with
heating at 45°C for 18h. The crude material was purified by column chromatography using
EtOAc/isohexane (2:8) as eluent, Yield: ¢.23g,

MS: APCI(-ve) 444/446 [M-H]
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M5: APCI (+ve) 417/419 [ MH111 it)
N-P-11(2,3-dlfluorophenyl)rnethyllthio].6-[(1R) -1-[(4S
-2, 2-di net hyl - 1, 3- di oxol an- 4-
yl I etltoxy)-4-pyrimdilylj-1-azetid nesul fonam de A
WRRWee24833 azeti di ne-1-sul phonam de (prepar eRCT/GB2005/003257
according to patent WO 2004/011443, 0.169),
tris(di benzyli deneacetone)-di pall adium (0) (33ng),
2 di cycl ohexylphosphino-2',4',6'-tri4ropropyl 1,1

' _bi phenyl (XPHOS) (17mg), -8%si um carbonate (0. 28g)

u)élFldDﬂnédi‘} Etﬁﬂ [@R% %gﬁ;%rl?me-l-sim nykanﬂsm)-Z [[{2 3- dsﬂuomfhelryl)

i fluoro

m@hﬂwuoipmmldirbmloayﬂpmmﬂqasbmwpyn m di ne (the

TSl 5 e 250 b R By P ot

pamsWD 00401 t4681 0. hkp) fret 1, PDirethy @byl (R (2elG-chlora il l23-

. ; :
R e e S
acwrdlhg tratheipraceshireaytlisod i %r@mtplqrh g¢n iv). Tdecrudy matelriy] N@S@mﬂed by
2 p i ed by
cogﬁgjm cﬂo%tc%&hﬁaggogﬁ@éﬁc%oggﬂge F @ag glgfﬁ@’a’?wfd 5! “g
ME&t ARCI(ve)dHdXbid] (3:7) as eluent to give the subtitle
conpound as a yellow oil, Yield; 013g. Ms: APCL(+ve)
517 [ M+1-11 Exanple 48
Exanpdel4y 2, 3-di f | uor ophenyl ) mat hylithial -6-{[ OR, 25) -2, 3-

X 1

NS kR i B et 20 inorophemy ey bia) poragiin
4-Noty]@ropillketmiide i on of tert-butyl

4-{[(24(2, 3-difluorobenzyl)thlo]-6-{(110-1-[(48)-2,2-c

li met hyl -1, 3-di oxol an4-yl ] et hoxyHpyri mi din-4-yl)elTtin

o] 5ulf ond) pi per azi ne- 1-car I he product of

step i) (0,3g9) in 10%trif uoroac:ﬂi e acid/ DCM (5ml.)

was stirred at roomtenpe ure foD lb. The m xture

was evapor at ed to yhes i Mfvacuo, e resulting

crude nil was purifged

2006/ 024823PCT}; 005 037 -982-

(75%to 5%gra nt of" 0. 1% aqueou

in acetonitrile as .el uent) to give

N—r

F
MEVerge phase HPLC
9 a abni um acet at e

e title compound

el SRR Aty s %5%-“&2"09?.“? 05 (in,

DifihGrpphedyllrbeth @] thid | piyrimididk3-}) aze8diBS 1 -s@fod@mide(thd tifd fipduct of
Bifmgfy 427 0 ey Cppi) v Hgsa B ot kgigwea vy
actic, anfifdiide (FOBAL): The ffixtGunwaabtjrred 6v@Bight/t Rforr( tiemperdrilﬂa) Pyridine
(Og)?xgaﬁ%‘gu%d cctg%ﬂ}% W;(,d] 6?111158 ércaatdﬁec{ anEi tltnehrlc;ic’cugg %?m‘e wag\@u-red for
a further 2h. Pyridine (1.0mL) and acetic anhydride (0.50mL) were added and the reaction
mixture was stirred for a further 2h. The reaction mixture was diluted with dichloromethane,
washed with aqueous citric acid, H;0, 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 isohexane as eluent. The isolated product was further purified by
reverse phase HPLC eluting with acetonitrile / ag. 0.1% ammonium acetate mixtures to give
the title compound as a white solid. Yield: 55mg.

MS: APCI(-ve) 486 [M-H]
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10 I) ten= Uutyl
44[ (2-[ (2, 3-di fl uorobenzyl )t hi o] - 6-f (I R) 1-[(4S)-2, 2-d
i methyl -1, 3-di oxol an4-yl | et hoxyl pyri m dl n-4-y1)am no]s
ul fonyl | pi perazi ne- 1-car boxyl ate The subtitle conmpound
WHO 28ped3#2ed from 1, 1-di net hyl et hyl PCT/GB2005/003257
4- sul f anoyl pi perazi ne- 1car boxyl ate (the product of
exanple 15, step i), 0.26g9) and 4-chloro-2-[(2, 3-
di f1 uorobenzyl)thio]-64(1R)-1-[(45)-2, 2-dinethyl-1,3-d
i oxol an- 4- yf | et hoxy) pyri i di%fe (the 15 product of
}ﬁmmout M ﬁglgﬂiﬁ?)qtﬁﬁd i3h) (10302@%1)61139@([%'2@ IR, (}mﬁﬂpr’m@duﬁ? 4.34
(e 537, BB R Tk kB 429 6o 160, 74T (150, 739 ., 15,
S-(azetidin-1-ykarbonyl)-N124(2, 3-di fl uor obenzyl )t hi o]
-61(1R) 2- hydr oxy- 1-
t hoxyl pyri m di n-4-yl | furan-2-sul fonam de To a

Nf[g—[[tf% qj;ﬂﬂrfr]pﬁm gggnt]:ﬁ é(@-?%%{‘_ﬂﬁme?%§lﬁethylethoxy]
p@iridin- ﬂﬂﬂnﬁMﬂyﬁﬁuﬁmﬁhoxy] pyrimdin-4-yl}furan-2-su

| fonam de (the product of step iv) 25 (0.24g) in
nmet hanol (5nlL) was added para-t ol uenesul fonic acid

hydrate (58ng) and ani sol e (/8?:; . After stirring at
(5

roomtenperature for 2d, 112 ) was added and the
m xture WD 20061024823P 003257 -95-
extracted with Et0Ac (3 x [OnL). The conbi ned organic
| ayers were washedgWd h R (10m), Fdried (MySO4),
filtered and evapongred d yness in vacgp. The
resulting crud +Pok e ohby rse phase
HPLC (50%to 5% gt adi ¢ht o 1% aqu anmoni um
acetate in acetonitrile as eluent) tagrve the title
conpound as a white solid. Yield: 10ng. 5 Ms:

ThkRiTle (comp)urdsvas piepardd frorh hzetid MR- R IfOED@ISprepar@Baqcdrding to patent

et 4 Byt bty 4
pyirsdingfoxyP V1Y dmﬁﬂiﬂzl-@d:@ammm (thelpduebof4tep HI0.298) Bpcording to

N DA T

pleenidBiud dluviey witipecepaiteld / ag 0f16% hromsniun)acerst mjpitures to give the title
co?ﬁ;lo{ugf :{sta'p%ty\éiloawngoriﬁ.) %‘i‘iﬁ‘b%] -2-furoate

MS: APCI(+ve) 474 [M=+H]

'H NMR: § (DMSQ) 1.17 (d, 3H), 2.07 (m, 2H), 2.24 (s, 6H), 2.4 (i, 1H), 2.64 (m, 1H),
3.79 (t, 4H), 4.24 (t, 2H), 5.27 (m, 1H), 6.00 (s, 1H), 7.15 (m, 1H), 7.33 (m, 1H), 7.42 (, 1H).

. The intermediate for this compound was prepared as follows:

i) 2-{[6-chloro-2-{[(2,3-difluorophenymethyl]jthio]-4-pyrimidinyloxy]-N,N-dimethyl-1-
propanamine

The subtitle compound was prepared according to the procedure outlined in Example 41 step
1) using 1-dimethylamino-2-propanol (80mg), 4,6-Dichloro-2-[(2,3-
diflucrobenzyl)thio]pyrimidine (the product of Example 1 step ii) (0.25g) and 60% sodium
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To a solution of nethyl 5-(chbrosulfonyl)-2-furoate

(3.0g) in DCM (100nL) was. added ten- butyl am ne

(3.633E). After stirring at nomtenperature for 2 days
the m xture was filtered 15 through a pad of celite,

WeiQ oo #33t h DCM (2 x 10nlL). The filtrate wWaCT/GB2005/003257
evaporated to dryness in vacuo. The resulting crude

resi due was purified by colum chromatography using

Et OAcfi sohexane (2:8) as eluent to give the subtitle
conpound as a foam Yield: -87759. M5: APCI(-ve) 260

[
bEHHE DO TRl ot omemeeTais Br 24 0 e ey ikl cprppyge
pajeayellete g1 ¥iellpPdP% on of net hyl
@@gnno)sulfonyll-Z furoate (the product of

M§ égé?ﬂvc?ﬂfﬁ i n nmethanol (80rnL) was added = °
azetidine (1.15m). After stiffing at roomtenperature
E%ﬁ“p@ﬂsthe m xture was evaporated to dryness in vacua.

ulting residue was partitioned between EtOAc
N([S-ﬂ]@.} Diftnvreptenyibectbylthioléelld 82&)-dBetihyrganl-c | ayer

B e R i i St

purified by colum chromat oggaphy (EtOAC as eluent) to
give the subtitle conpound apal e yellow oil.

Yield: 3g. Ms: APCX- Fve) 7 [MFHL

305- (azeti di n- 1- ylcarbony uran 2 sulfonanlde A

sol ution of
5-(azetidin-|-y|carb@n hk%{e -b pffEir an- 2- sul f ona

m de (the produd;JB ep ||) %39) rifluoroacetic
acid (90nm.) was rréﬁ roomte ture. After 18h

the m xture WO 2006/ 024823PCT1G820051003257 -96- was
Tceymhﬂfoabeﬂ-[ﬁ-‘?[(ﬂﬁédﬁﬁlﬁfb phéhylymedol] thibh6-[(1R U [¢4IRN9,2GlitketiiAs] ,3-

trlt Et dfiltered to give the subtit
oA R R ny B et st B ropi® afsn v gl
mm'I KMﬂbj*x}as 2dded)iron (III) chloride hexahydrate (0.26g). The reactlon mixture was
sn]rratjq gt(z)a%r I(e%lf;gsin%é{%%? Pgﬁ/ tl)men sati:.r eLj (aczluegusdschIllllulill icar natg(l)ml,) was
addéd, uhemyé:a%ﬁ;sbmécﬁtnh @heyHqRcub ﬁhﬁhﬂeﬁr@deﬂf\ﬂﬁh@tﬁ () ahd
@ﬁ EE H%ubtl cowoound was g %ggr fro
ed o (ol BRAPIO)FioLT e BTPORLRTAR2IE] pmeous
sodium chloride, dried (MgSOs,), ﬁ]tered and evaporated. The residual pale yellow solid was
slowly precipitated from DCM, filtered and the resulting material washed with minimal cold
DCM (2 x 1mL) to afford the title compound as a white powder. Yield: 64mg,
MS: APCI(+ve) 477 [M+H"]
'H NMR: § (CDCls) 1.33 (d, 3H), 2.27 (quintet, 2H), 2.55 (d, 1H), 3.61 - 370 (in, 2H), 3.74 -
3.82 (m, 1H), 4.02 (t, 4H), 4.31 - 4.41 (1, 2H), 5.32 (quintet, 1H), 6.34 (s, 1H), 6.98 ~7.24
(m, 3H).

The mtermediates for this compound were prepared as follows:

i) (25,3R)-3-(Benzyloxy)-2-hydroxybutanoic acid
To a solution of (25,3R)-2-amino-3-benzyloxy-butyric acid (1.1g) in 2M sulfiuric acid
(6.31mL) was added dropwise over 2h a solution of sodium nitrite (0.65g) in water (6L},
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product of step(0.40g) and

4- chl or o- 2- [[(2 3-di fluorophenyOnet hyl Jthio]-6-[(1R) -1
.- nmet hyl- 2- (tri phenyl met hoxy) et hoxy] - pyri zni di ne

(the product of Exanple 13, step(0.41g) 10 according .

t WOtHes/pseedure outlined in Exanple 1, steprCy)sB2005/003257

Yield: 0.25g Ms: APCI(-ve) 781 [M1-1] Exanple 50

N-(tert-butyl)-54({2-[(2, 3-difluorobenzyl)thio]-6-[(1R

) - 2- hydr oxy-1- 15

met hyl et hoxyl pyri m di n- 4- y] 88m no) sul f onyl ] - 2-f ur am de

kebpiyd ty ppppitoacde BT e reehich Raon B pRAA b Bt Bl e

atf-610,/doy 6lr themaljpw2d to warm to room temperature overnight. The mixture was adjusted

ol Sl RSB RE B BB D e L DO PRAS Puve

St;‘]g)k: uriggmus]gfand acudli;f:ﬂ;_tg lpg[bhyldmndm%@d @urifuric 2¢ci@.NThenayers were
SPa0m t : a%"{)eouséayer G eptee tg-g?@? cf%ﬁ ac,&? a(wmﬁa’&?: u@f‘ ‘Hgb‘?‘%

o@éi)jc dﬁab@h(e%@mﬂshed\mﬂl sathoieet] a’qlummb yodnmm chldride, Mth(NngO.;) filtered

o RREA e iy gt e vtk Ao bt el M Rh Y s

wtih(}mﬁﬁ'ﬂlen purifieation. Yidlde0.B4sul t i ng crude oil was pu(r) ified

M A C S BRI L Cori ¢ aci d i n aceron trile as

"He NIvER t5)(3000MHiz MEDE kel . 311 (1] BH)CR.APodDSI(m I ), L1 (dhiHe4.51 (d, 1H),

BT a5, 200 V) 558 (i e

i) (2R,3R)-3-(Benzyloxy)butane-1,2-diol

To a solution of (25,3R)-3-(benzyloxy)-2-hydroxybutanoic acid (the product of step i) (0.79g)
and trimethy] borate (0.67mL) in anhydrous tetrahydrofuran (4mlL) at 0°C was added
dropwise borane-dimethyl suifide cornplex (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)
slowly added. When effervescence had ceased, the volatiles were evaporated, fusther
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: § (CDCl) 1.25 (d, 3H), 2.17 (t, 1H), 2.77 (d, 1H), 3.52 - 3.77 (m, 4H), 4.43 (4, 1H),
4.69 (d, 1H), 7.27 - 7.39 (m, SH).

iif) (4R)-4-[(1R)-1-(Benzyloxy)ethyl]-2,2-dimethyl-1,3-dioxolane

A stirred solution of (28,3 R)-3-(benzyloxy)butane-1,2-diol (the product of step ii) (0.68g), p-
toluene sulfonic acid monohydrate (34mg) and 2,2-dimethoxypropane (0.43mL) in toluene
(10mL) was heated to reflux for 30min, then anhydrous sodium sulfate was added and reflux
continued for 2.5h. The reaction mixture was allowed o cool and diluted with EtOAc and

saturated aqueous sodium bicarbonate and the layers separated. The organic extract was
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-97- 1H NVR 6 (CDCb): 1.27 (d, 311), 1.44 (s, 9H),

3.69 (dd, 1H), 3.75 (dd, 111),.4.33 (d, 1H), 4.38 (d,
111), 5.26-5.33 (m 111), 6.23 (br s, 111), 6.32 (s,
111), 6.98-7.08 (m 211), 7.09 (d, 1H, 7,17-721 (m
DE0pgosA2428 (d; 1H)- 5 The internedi ates for RAWEB2005/003257
conpound were prepared as follows: 1)
N-(tert-butyl)-5-cyanof uran-2-sul fonanm de A sol ution

of 5-fornyl furan-2-sulfonic acid sodiumsalt (2.97g),
and hydroxyl amhae hydrochl o8fde (1.05g) in H20

whhed's i bei i Rhasu il led i Tdpolifien, BRAESHebas Bilincadly
coleren ¢heomategtaphy onadiga gel Tiking BrQAdé sabexdnd (B9 tealks] gradient) astebuynt to
510 12 o820 oot Pt Sl BCvBRGhT 0 vacuum to

grve a cru Sol'thion of this
‘mm iS4CDCE) Yg}(d BHp NS (G SHY o (s I3H 3 @E(ql(u‘ltemrli) AMAgdd, 1H),

s PEREE Bl by s ) AT R PR 7 R Tl

i ce-water (100nL) and EtO0Ac (100nL). The aqueous | ayer

o SE e R R R PSR- wor o mshed with

Afnon (€.150640) vas dmdﬁﬂec( dVH&?M).uto 4 thrdeaicaidd dask wehicpiod dtacbven-

oy B Ol ESiabar BhiSh & Gy R R PrBlone i 2

diagthgH1,Belidxolané gzheqmdver df teB il (0. 395) tuetetrattytlofira(7 $tnl ) Sodium
wesPRGLR Sl pets oY R R pctibfef 208 Bl hin Y fftowed o
whiir tor-40°€ and kepe wahio feipesiturofod 1 ¥hemsng ?hmlg dﬁg@ ﬁ:lrfh'bﬁo dium was
t r r r e ol
doEF Bhin B PES HOSw T BE Goab iRl ke o B0 G spe
ammiﬁhmelihiéiée mﬁgn]o%daom&ﬁmmggh?aan;&EM rzm&_h Ethee (30mL) ©ak added
. . . X - ||
roflo Fe b Bt sl WO PEL {B b 755 st ths aaygous leyer

:Bﬁbtum with ﬁﬂfhelN:tﬁdr eﬂ‘l) “The teyinpindt @yaiodxtrattanerd whatHell vtaritdeted

PR, S B B b GRS by ¢

ccm:pohnu & ARk rUP aquaa eMich Gvasl 30 Sddiont furdRE pi@ificMione¥ieR]: 0.24g.

1 e yell L t S i,tyrat t n

s G KEDER b e eE 1R b o B s B Gl don 0.1,
490l 445 (nYj @Hd: 0. 259. MsS: APCI (- ve) 245 EMH 30 WO

2006/ 024823PCT/ GB2005/ 003257 -98- The subtitle

conmpound was prepared according to the procedure
v)0 HCbld18 2-[(2) 3 BitaibRdIRn Ay IFhie P6-{ (1R) - 14 GIRN-2, 25difethlyl 8-ddd xolan-4-
li)é nosulfonyl) N-(tert-butyl)-2-furarnide (0.259),
YRSy MIFENSINe deneacet one) di pal | adi um (0) (58ny),

T3 adbitticH cqiomgyﬂ ﬂmszobumt 1 15 d;c&otahmyl}ethanol (the product of step iv)
I SO LP bi phe (X (30ng),. cesium carbonate
(q%ﬂgggﬁ ﬂ%d’f gded 1 m poruons sodmm 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 it) (0.50g). The reaction
mixture was stirred at room temperature for 48h then quenched with saturated aqueous
ammonium chloride (10mL) and diluted with ethyl acetate. The layers were separated and the
aqueous layer extracted with further ethyl acetate. The combined organic.extracts were
washed with brine, dried (MgSOy), filtered and evaporated. The residue was purified by



(2, 3-di fl uorophenyQrnethyl Jthiol-4-pyrimdinyli oxyI
R) - “propanoi ¢ acid ethyl ester (product of Exanple
step i) (0.26g) in dioxane (10nL). Purification was
trituration with Et20 to give the subtitle conpound as
a white solid. Yield: 0.25g Ms: APCl (+ve) 599 [ w111
10 Exanpl e 51

5-cyano- N-{2-[ (2, 3-di fl uorobenzyl)thio] - 6-RLR) - 2-hydro
xy-1-met hyl et hoxyl pyri m cli r} 4- vyl guran-2-sul fonam de
rOH p | ISNNS To a soluti Bh of

7%1@%@:::&&@@§ 3n Sl gkl vsg BAZybERbO]1:184¢ (9 Byadibatret dent

?tzmeﬁ%eﬂw}%&wmwﬁ %Iei\eox?y%wdﬁrlahd 3Byl ) 1 ur an- 2- sul f
?@ﬁﬁgﬁ% é%ﬁ'ﬁgg aot olshggeggl flggl) cI gc{nét h%?at e
N PR DRRO D 1B 6 M o ) B AL i

rhﬂktl it & 25)(5%@@@&11}@1 G4 (EXHD/ASB  B11(mLBixi7 26 - TRemcBhbi ned
organl c layers were washed with brine (10nmL), dried

(HOE)23 Bmdot@heaﬁ)mﬁdﬂwmmI-Emm-dﬂmwhsmmmuac uo.
was purified by reverse
Eﬂ%ﬁeﬁH&Hﬂ“ﬁgﬁ% 0 gé g’é‘ﬁgnt of 0. 1% aqueous

t
”"é@?*ft* conpﬁ%h*a&m% it bl B3n 010481 YR o,
sma%ofe 10) 1398, Bdiexcorerdphosthing g, 4é%m-fmyvl-
3 I‘Z'cilph(erdﬁ(}ﬂ?ﬂiea) (1 Bng G:mﬁl.ﬂ-dwh&fbfb)(ﬁ 198) 84 4ctilorol2Hi, 3-HuRBohsl)-

1]:1:; 4: -41=y)(::ﬁox %@E Q bt
1@2 dﬁowgﬁ!ﬁlémaaéf; % Gﬂ“ﬁiﬂewp% aﬁ% oﬁéﬁg@&

a&h:fg%tl 6, SR 061 R R CildridSR 4 iade0 Gehe/ resulting mixoure
exiracted with ethyl acetate, The combined organic extracts were washed with brine, dried (MgS0s),
filtered and evaporsted, The residue waes porified by column chromatography on silica gel ushng
Er0Ac/isohexane (1:19 to ;7 gradient) as eluent to give the subtitle compound a3 a yellaw oil.
Yidd: 0.14g.

5
TI
(2
11

MS: APCY(+ve) 517 [M+H"

H NMR: & (CDCL) 1.23 (d, 3H), 1.38 (5, 3H), 143 (s, 3H), 2.25 (quintet, 2H), 3.77 (dd, 1H), 3.98 —
4,08 (m, SH), 4.24 (g, 1H), 4.37 (5, 2K}, 5.30 (quintet, 1H), 632 (5, 1H), 6.98 - 7.1 (m, 28}, 7.20 ~
726 m, 1H).

Examnle 46

N-[2{(2,3-Difluorsphenylmethyljrhio]~6-[[(1R, 2R)-2,3-dihydroxy-1-methylpropyYoxy]-4-
pyrimidinyl]-l-azetidinesulfonamide

2

o/’\/OH

/(LN oH F
/S'- /\©/F



-99- i) 5-eyanofuran-2-sul fonam de A sol ution of

N(: en-butyl)-5-cyanof uran-2-sul fonam de (the product -

of exarple 50, step i) (1.09) in trifluoroacetic acid
(.30m.) was stirred at roomtenperature for 24h. The

m xture 5 was evaporated to dryness in vacua to | eave

a crude yellow oil that was triturated wth Et20 and
filtered. The filtrate was Sgaporated to dryness in
vacuo to give the subtitle o npound as a pale yeIIow

oi l. Yield: ‘;Z\Q 2[2%5& 171 RA-H1L 10 ])

5- cyAATURR PV @Pﬂhﬁp@a@ﬁm §“K1«ﬁ>6‘;@fé2[2(dmh¥ AL iepan-

yl -42¢) eﬂm'cy]-n# p:muudmyl}mcﬂlanesulfunarmde (the product of step 1) (0.23g) in DCM (5mL) was

(trjlen aﬂ%x%]z%rh@ wletn A l RETIS a?ﬁw?I it amtuent

onamg e su l% conpou pre
5- ARFERA ﬁﬂaﬁh M@W@ﬁm@@m bcﬁwm&m Yotas std@dp'rhs)layers were
(Ocsﬁ;i%é?:d @B ehe aqueous material exgarctgi with DCM (x3) anaesh lacet ite gz) The csambmed
- nrofERY Q‘f‘m‘s({' ‘?B‘H’é"ﬂ E‘V?Z%%ﬁ)y% ﬁ&g(vﬁé"’s‘]&““l
pr GdbwtsolxdﬁvaEmmﬂsi fid 10&& BRM (LS §llered embhﬁjue&mnguaaxﬁrﬂl washed
t hey t@;ﬂgﬂg ' :
Pur| i cat i orgf(\%/gs I)t/& g%fﬂﬂﬂnﬁ Cc roﬁ%g“r’@%ﬁgd%\ﬁ%q' f“,m(?a

| 1:4 to 2: dient) to gi
?ﬁé"%ﬁ%ﬁ%w@+h§ﬂﬁéa2§ 4 bal e yel Low a0l 10 viel gt

2
45 et é ;136 IEHET St mam 4 6

) 451» § GlHD: f’rﬁ’t%f'ﬁﬁnibé% %{61 551526 i Bde. 50, F1- R|19(m,

NH 134, 726 -Tlae @, i), B.i0@mppUNd was prepared according to
the procedure outlined in exanple 1 step (iv) 25 using

a MhsGhretneidd fordi ko dbabipremaidd Rkqnewsazi ne- 1- sul f onam de
(0.24qg), tris(dibenzylideneacetone)di palladi um (0)

( 63»'1‘1-‘&-)[ (z,3.amumpnenyi)mﬂayl]thro]-s-[cue)-1 ((4R)-2,2-dimethyl1,3-diovalan4-
gw&%’q%%}%gﬁl no- -triisopropyl-1,1-bip
fcarbonat e (0.32g) and

LR oF e brgalimemide (0.11g), madibeazylideneacctone)ipalladium (0) (26me), 2-

dicyclohexylphosphino.2',4’,6'-tri-isepropyl-1,1 -biphenyl (XPHOS) (14mg), cesium carbongie

. (014g)  and  4-chlore-2-[[(2,3-difluorophenylymethyljthio]-6-[(1.R)1-[(4R)-2,2-dimethyl-1,3

dioxalan-4-yijethoxy]-pyrimidine (the subfitle product of example 45 step v) (0.12g) in dioxane

(6mL) was heated at reflux in a microwave at 100°C, 300W, open vessel with eocling for 15min,

Saturated agueous ammonimmn chleride was added and the resuliing mixture extracted with ethyl

acetate. The combined organic extracts were washed with brine, dried (MgSOs), filtered and

eveporated, The residue was purified by column chromstography on silica gel using

EtOAc/isohexane {1:13 1o 3:7 gradient) as eluent to give the subfitle compound 23 a yellow oil.
Yield: 0.12g.

MS: APCI(+ve) 476 [M+H']

"H NMR (CDCl) 6 1.23 {4, 3H), 137 (s, 31), 142 (s, 3H), 3.2 (5, 3H), 3.76 (dd, 1H). 4.04 (dd,
1H), 423 (q, TH), 4.38 (s, 2H), 5.30 (quintet, 1K), 6,23 (5, 1H), 6.97 - 7.11 (m, 2H), 7.22 - 7.28 (m,
1H),
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-100- difluorophenyl)nethyllthio]-6-nmethoxypyrim dine
(the product of Exanpl-e 35, step i) (0.20g) in dioxane
(6ml). The crude material was purified by colum
WP a#aB§taphy usi ng Et OAdi sohexane (2:8 to RECWGB2005/003257
gradient) as eluent to give the title conpound as a
pal e yellow foam Yield: 0.199. 5 Ms: APCl(i-ve) 510
[ Mr11] 111 NMR. S (DVMBO) 3.26 (m 4H), 3.77(m 411),
3.86 (s, 311), 4.47 (s, 2H926.08 (s, 1H), 6.67 (t,
111), 7.13 (m 1H), 7.33 (m 111), 7.40 (dt, 111),

E8. 37 gd, 211), 11.16 (bs, 1H) The internediate for

efonpound was prepared as follows: 10 1)
N e op D Bl T S Ao L g Btb b Slo)
4-pyrimidiayl-1 s zetidipgspléomeBide ep i) using
2-pi perazin-1-ylpyrimdine (3.09) and sul fam de (1.29)
in dioxane (30nL) to give thé& sufptitle conpound as a
white solid. Yield: 2.06g. VR 8 (DMS0) 3.00

(t, 211), 3.83 (t, 211), 6]68 {t, 111), 6.81 (bs,

111), 8.39 (d, 211 Ex(g e¥R3 "OH E
NAS-[(f2-[(2, 3-D f MsproOb nzy_thi 0] -6 rretpoxypyrirridi n-
K N

4-y1l}am no) sul f oftyNT=2N 8 b axet™- 2-yl}acet ami d
e asN N 200 The &.tl e Honpound was

par ed accordi ng
to the procedure outlined in exanpl &

step (iv) using

a m.xtur ) . .
TRp SR AD R F R AR ey I G - B4 2 ey -
di?xdlﬁ-&§gé£h%#y!-h$@ﬁﬁhmyﬁyi-hﬂmmamnmﬁ)ecttmqirdcﬁeﬂ afgtep 8) (0.13g)
. - dl cl.one (0] . .
inI IR oo S e ) cRlR e perate (0,34, T osgsigaaginture was
s:{fa ﬁgémbiﬂgﬁduqm' ( 2::\&26 ﬂ)@gmtﬁbn(s&uﬁ&@)aqﬁds sodium bicarbonate (10mL) was
- Oor 0-~Z- , O- . .
add]f’ﬁ]‘{‘?& 5%%@%%?@%}95 b eousERIrERLARrRs e WithBCM Ree 10mL)
aﬂdgE!O;éLG [€] ﬂflOLEK)Elgﬂé ﬁ)tﬁfﬁ:e_d%li@ﬂic Eitre(c&_wf?e_ﬁi:@%aﬂhﬂd dfit?&&ﬂﬁtcd sodium
. e er,l a wa urirtTle Ol uny
S oDy Bt ol S e i gt e el sy sowly
pro&ii 'umhlim Eﬂvﬁ:ﬂltgﬁﬂ $ﬁth|h taggﬁéwgatbﬂiﬂlmmrmmﬁimccﬂd DCM (2
al e 0] S 1 d. | e . .
X D SR Rl CORORAs) 456 359 PO gy, Vield: 45mg,
MS: APCI(+ve) 477 [M+H']
'H NMR: § (CDCl) 1.36 (4, 3H), 2.27 (quintet, 2H), 2.34 (br s, 1H), 2.67 (d, 1H), 3.59 - 3.65
(m, 1H), 3.67 - 3.78 (mm, 2H), 4.02 (t, 4H), 4.36 (s, 2H), 5.23 (quintet, 1H), 6.31 (s, 1H), 7.00
—7.10 (m, 2H), 7.19 - 7.23 (m, 1H).

The intermediates for this compound were prepared as follows:

i) 4-chloro-2-[(2,3-difluorobenzylthia]-6-{(1R)-1-[(45)-2,2-dimethyl-1,3-dioxelan-4-
yllethoxy]pyrimidine

The subtitle cormpound was prepared according to the procedure outlined in example 1 step
(3ii) using (1R)-1-[(45)-2,2-dimethyl-1,3-dioxolan-4-yl]ethano] (prepared according to Liebigs,
Ann. Chem. 1987, 7-14) (0.25g) and 4,6-Dichloro-2-[(2,3-difluorobenzyl}thio]pyrimidine (the
product of example 1 step ii) (0.53g) in THF (20mL) and 60% sodium hydride (80mg). Crude



M5: APCI (+ve) 502 [M+H] 111 NMR 3 (CDC13) 2.26 (s,

311), 2.57 ¢s, 311), 3.90 (s, 3H), 4.38 (s, 2111 632 _ -
(s, 1H, 7.03 (rn, 2H), 7 19 (dt, no 5 The

i nternmedi ates for this conpound were prepared as

f Qlrdy 0692442) _ PCT/GB2005/003257
N-(5-1(tert-Butylantino)sul fonyl]-4-nmethyl-1, 3-thiazol
-2-yllacetam de To a suspensi on of

2- (acetylani no) - 4- net hyl - 1, 3-t hi azol e- 5- sulfonyl
chloride (1.0g) |aDCM (10nlj93was added tert-butyl am ne

9 a XL.U . . i
RO pBitL b Bl b b S it 26w )
#2ueattd gmtfhmbtékt counpdradEN 04%}00101?]&6 o o¥iidn@gor gani ¢
extracts were dried-(MSO4), filtered.and evaporated ==

th@S ggamg.vg)lgp”ﬁy 4]- e conmpound as a beige foam Yield -
APC 292 [M+1-11 15 I1I)

@5&4 Gl %Lﬁeﬁﬁwemﬂmw%{ax&r-wz; BadgliRaahhaget am

lewl WWWW%‘%‘&PWyl] 4- et hyl - 1, 3-t hi azol - 2
-yl}acetam de (1.1g) in TFA (10m) was stirred at room
tAe ARt areldined reulghynamide oripprad 44p0edingele PespR YO 200440 1443, 0.16g),

rwmamﬂaﬁﬁﬁdﬁg@gsﬁ d. di%&dl&&?l&oﬁ;ﬁﬁn-?go??{ Hekopyl-
Al weRel) BRBIG S bR e g, CRepbsies
shilgorolﬂlml)ruﬁdwlﬂihg]rﬁdClahl HrSph-gjmetybli-dloxolg-e ikt dG]-Hrithifine W:
df‘é@;)nﬁ E:M“Jx & homt)Pea Rkt Aty in anucmwave 3t 100°C, 300W,

dl Luor ben zyl th| - 6- Met hoxypyr I_ni
el . S i 0w el s e
2o &M&Qﬂﬁ(ﬂfﬂ&ﬂ%&b‘ﬁ&& B@?ﬂc-ﬁﬁtﬁ@& were washed with saturated aqueous

| 59435% Cﬁghﬁg@ e AhORLARLR I vl G by o

hi no- 2

0&5' e S%Fsb‘ﬁ Wﬂfwﬁ‘@) a @M@m g Sabiiflgcoropound as
Q@i}b@ﬁ:ﬁﬁ'&ld{@l?@Qg) and 4-Chloro-2-[[(2, 3-
di f 1 uor ophenypnet hyl ] t hi o] - 6- met hoxypyri m di ne (the
o ArCIv) 7RGl e 35, step i) (0.24g) in dioxane
(6m). The crude material was purified by colum
chromat ogr aphy using 5 EtOActi sohexane (2:8 to 4.5:5.5
gﬁaampl@ #) as eluent and trituration with Et20 to give

the title conpound as a beige solid. Yield: 0.15
N-[2-[[(2,3-diflworophenylymethyl] tInnl-6-{[(IR,g.S)-z,S-d:hydroxw—l—memylpropyl]o

pyrimidinyl}-1-piperazinesulfonamide

/ELN OH F
zs-\ /\©/

A solution of rers<butyl 4-{[(2-[(2,3-diflucrcbenzyl)thio]-6-{(1 R)-1-[(45)-2,2~dimethyl-1,3-dioxolan~
4-yl]ethoxy}pyrimidin-4-yDamino]sulfonyt }piperazine-1-carhexylate (the product of step i) (023g)
in 10% triflucroacetic acid/DCM (SmL) was stirred at room temperatare for 1h. The mixture was
evaporated to dryness in vacuo, The resulting emde ail was purified by



MB: APCl (+ve) 460 [MFil] NWVR S (DMBO) 2.42 (s,
3H), 3.91 (S, 3H), 4.56 (s, 2H), 6.07 (s, 1H), 7.18

(dg, I'H), 7.35 (m 211), 7.55 (bs, 211), 11.91 (bs, "
111) 10 The intérnmediate for this conmpound was
as follows: i) < <
Qm&mg nmet hyl -1, 3-t hi azol e- S- sul f onam de IACT’GBZOWOOSZDT

suspen3|on of

N(5- (am nosul fonyl) - 4- net hyl -1, 3-t hi azol - 2-yfl acetam d

e (the product from 15 Exanghe 53, step (0.4-4g) in
hydra2|ne12¥drate 1.5nl) was stirred at room L
rey SRR {757 ta Yo gradient af % Trequepns arpneriwe Acafite i acptonitrile
25§ GACHE @tlé%&rﬁbgﬁ@zé% ek NGEqupEned or gani ¢

extracts were drie Ilte d evapor at ed
MESoABTIGEve) A6 BHETt | e corrpound as an off-white solid.

IW? @ag@bl'ﬁ/‘lﬁubr ocg%gg ) A o - eg/ﬁ (%#%@’%. %E%m* |

21K 9.54 - 3.61 (m, 1H), 4.34 (d, 1H), 4.41 (4, 15D, 4.54 (br 5,1H), 4.81 (&, 1H), 5.03 (dg,

1}3)?3.5%{%5@5%0&%}‘1%?& 1 dhp- 43y prethanesil,fopani de 0 N
The intermediate for this compound was prepared as follows:

1) tert-butyl 4-{[(2-[(2,3-diilnorobenzyl)thio]-6-{(1R)-1-[(45)-2,2-dimethyl-1,3-dioxolan-
4-yl]ethoxy }pyrimidin-4-yDamino]sulfonyl}piperazine-1-carboxylate

The subtitle compound was prepared from 1,1-dimethylethyl 4-sulfamoylpiperazine-1-
carboxylate (the product of example 15, step i), 0.26g) and 4-chloro-2-[(2,3-
difinorobenzyl)thio]-6-{ (1R)-1-[(45)-2,2-dimethyl-1,3-dioxolan-4- yljethoxy }pyrimidine (the
product of Example 47, step 1) (0.21g) according to the procedure outlined in Example 1, step
iv). Yield: 0.28¢g

MS: APCI(-ve) 644 [M-H]

Example 49
5-(azetidin-1-ylcarbonyl)-N-{2-{(2,3-difluorobenzyl)thio]-6-[(1R)-2-hydroxy-1-
methylethoxy]pyrimidin-4-yl}furan-2-sulfonamide

A< _-OH

.

0. .0
o O \Sl

ﬂ)\_g‘ﬁ N~ s

To a solution of 5-(azetidin- 1-ylcarbonyl)-N-{2-[(2,3-difluorobenzyl)thio]-6-[(1R)-1-methyl-
2-(triphenylmethyloxy)ethoxylpyrimidin-4-yl } furan-2-sulfonamide (the product of step iv)
(0.24g) in methanol (SmL) was added para-toluenesulfonic acid hydrate (58mg) and anisole
(0.34mL). After stirring at room temperature for 2d, H,O (5mL) was added and the mixture
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25 To a solution of

N-(2-[(2, 3-di fl uorobenzypthio]-6-{(1R)-1-[(4,9):2, 2-di
nmet hyl - 1, 3- di oxol an- 4- yl ] et hoxy

) pyri m di n-4-yOnet hanesul f onam de (0.23g) in MeOH
(Wotjosrmssadded TEA (0. 4ml) and the reacti orPCyasB2005/003257
stirred at roomtenperature for 20h The m xture was

WD 2006/ 024823PCT/ GE2008/ 003257 - 103- evapor at ed,
suspended in saturated sodi um carbonate sol ution and
then re-acidified to pH5 wi#6- gl acial acetic acid with

<3 TR 8 0 RS

(MM%@(MQB@M fdtersd @nd AgporiEx toAPGle (sin edcud.3Be[rédelting cade solid

whi i el e 0% o S gndle e o aibys abfflen
adetate mme)qmtﬁlegls emd;t) thidive the tite compount @$ a2 whitel olid 5Yield: {Gmg.
1 35 1 7.40 1 Th
MJS 3% %&Z‘éﬁﬁ#é 1;}\\]‘It hi S con'p(()umnd \:I)/as prepas (rand als_,b °
‘H NMEOSWCDAIE) 1| 28 (d, 3H), 2.39 (quintet, 2H), 3.70 (dd lH) 3.76 (dd, 1H), 4.20 (t,

41'{}%1 3 éi}@ f' ! P?{%yzg{)b%ﬂ,(d%& iy 6l i %0 e,

2000y (d, de7417y1 @i hemesul@ompn de The subtitle
conpound was prepared according to the procedure

outlined in exanple 1 step (iv) using a m xture of

Thehkahdlidét| fb:0 R Bb Eifound wékGepared as follows:
trls(dlbenzyl|deneacetone)d|palladlun115 (0) (55ny),
2- dlcyclohexylphosphlno 2',4",6"-ui-isopropyl-1,1'-bip

1)2@6??15(?@%%)@! RAE2- AFos@r bonate (0.30g) and
c

di fl b | 45
TS  Solusinat g oS- %h&ﬁrwiir?n&?? SRt RBi PN (Tobarth ety et rer
blnpleﬂmet(a @ﬁmﬁmepétﬁnﬁyat r@heﬂambarateﬂ f?r@%aykb the ehulamnﬁs filtered
rifie y CO

”‘BCIHSB ﬁ@ﬁ%@fﬁawﬁywqﬁé% &ﬂhP@&& f1% ah ﬁlﬁatsraagvaa?rat@ﬂfo

k) ensebiliidgl Rude d kd
drt s@in\/m@tc {h APCIgl +VeQH§Li18;16% Nﬁﬁ‘ﬁﬁd%? l@ﬁﬁh Gl\rbma%g@b@ using

E'f@ﬁ(%sr{h@ans %?aﬁ)qu ﬁ%‘F‘&B%ﬁ%?B’Fﬁ?QS’}‘e GOW 3 a5ff>«'ﬂ2 Bield: By o

MSY APCI(-ve) 260 [M-H]
met hyl propyl i oxy) pyri m di n- 4-y1) nor phol i ne- 4- sul f onam

de 25 To a solution of

e Sk el bt

9 £ SARHRR; YI5ip SiGme wmvﬁiﬁvlfﬂw 12 fboate die PoNIRIPEEEP D C.158)
m(rQe@leg]) (80RL MRl dbdridieS(1 A9RES AREAStirring at room temperature for Sh

the mixture was evaporated to dryness in vacuo. The resulting residue was partitioned
between EtQAc (S0mL) and H2O (50mL). The separated organic layer was dried (MgSQs),
filtered and evaporated to dryness in vacuo. The resulting crude mmaterial was purified by
column chromatography (BtOAC as eluent) to give the subtitle compound as a pale yellow
oil. Yield: 3g.

MS: APCI(+ve) 287 [M+H"]

iii) 5-(azetidin-1-ylcarbonyl)furan-2-sulfonamide
A solution of 5-(azetidin- 1-ylcarbonyl)-N-(¢ert-butyl)furan-2-sulfonamide (ithe product of step
ii) (3g) in trifluoroacetic acid (90mL) was stirred at room temperature. After 18h the mixture
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WD 2006/ 024823PCT/ 032005/ 003257 -104- (0.4m ) and the
reaction was stirred at roomtenperature for 20h. The

m xture was evaporated, suspended-in saturated sodi um
carbonate solution and then re-acidified to pH5 with
ghwacieozserti ¢ acid with stirring. The resul ecngrsmkogdsy
was col |l ected, washed with H20 and dried to give the
title conpound as a white solid. Yield 0.15g. 5 Ms:

ARCI (+ve) 507 [ M+H| 111 NVR: 5 (DI\/SO) 1.18 (d, 311),
3.18 (In, 411), 3.33 (m 2H%-3.60 (m 511), 4.44 (q,

wésjl'%v)??po(rél,e@ %ifﬁu,essyﬁ%cu f&%tm& ;'}1 §v§§ trﬂ\gat%@b%tﬂ 217 b aéﬂt %lmd to

give the sai@itiFlgempomnd amaul'hm wlifl.o¥ielihl.85gconpound was

Nﬁ?%?ﬁg%ﬁ% pih \gﬁenizzll )thi o] -6-{(1R)-11(4,5)-2, 2-di m

et hyl . -1, 3 di oxol an- 4-

A DR P

(tpphmﬁnethyloxut)bﬂqupydmnlmml}ﬁ:ﬁn Ltsalforizmide v) using a

T ot b PR G R sy o B B 2-sutonamide (e

p:toriucs @ﬂstqﬂﬁz@lzﬁogmaamm)[uz Paliflvaebpheny() thpthi Bthind 6 [(1R)-1-
dj,cycl.ahexyl phosphi no~21 0
n Y SRR B PR Pk a6 Bty Be B Bt
acterlilgas the PrdctRySoullidel] o Feenepier 1 Isdep in).0 Viehd: DRER) - 1- [ (45) -
Al [ s 3-di | an-4-yljeth J i m di
N’%ﬁﬁgﬁ&%%ﬁlaaﬁrg ?19 s%/ejpei )0)(()0/. Z%;I imn Iolingxane
20 (5nml). The crude nmaterial was purified by col um

Echr ography using EtOAc/isohexane (1:9 to 2.5:7.5
Mt) as eluent to give the subtitle conmpound as

Ne(perebiityM5H({e- [(Z,Iﬁﬂiiﬂ}ﬁbnibdnzymtﬂe]gs [(M-2-Afogy-¥e) 547

"%M‘r%lﬂwlﬁym&ﬂ @Wﬁl‘]ﬁ?"&] %ﬁlf?fﬁidﬁyl t1tio)pyrimdin

yl | met hanesul f onam de
2006/ 024823PCT/ 6820051003257 -103; Agyg xture of
met hane sul f onam de (0.22g), 5\/
tris(di benzyli deneacetone)-dip I adium (0) (33ng),
2-di cycl ohexyl phosphi nq32 @4'(j 6 SN ri-i soffropyl-1, 1chip

henyl (XPHOS) (ﬂ)?rrg) ce‘% u nate (0. 58g and
4ehloro- 2-] Werﬁzylf\) t 1ol - 8 ethylthio)p
yrimdine N

H‘

To a solution of ethyl (2R)-2-({6-[({5-[(tert-butylamino Jcarbonyl]-2-furyl ] sultfonyl)amino]-2-
[(2,3-difluorobenzyl)thio]lpyrimidin-4-yl}oxy)propanoate (the product of step iii) (0.25g) in
THF (10mL) was added a solution of Lithium borohydride (0.6mL, 2.0M in hexanes) dropwise
at 0°C, The mixture was warmed to room temperature and stirred for 18h. After cooling to
0°C, 1N HC1(20rmL) was added slowly, and the mixture extracted with EtOAc (3 x 20mL).
The combined organic layers were dried (MgSOy), filtered and evaporated to dryness in
yacuo. The resulting crude oil was purified by reverse phase HPLC (75% to 5% gradient of
0.2% aqueous trifluoroacetic acid in acetonitrile as eluent) to give the title compound as a
white solid. Yield: 90mg.

MS: APCI(-ve) 555 [M-H]
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(the prothict of Step i) (0.38g) iii dioxane (10nL)

was heated at 100C for 18h. The m xture 5 was cool ed ,
and saturated amoni um chil ori de was added and the
resulting m xture extracted with EtOAc. The conbi ned
-owganicH248xx r act s were washed wi th saturat ed POREERIES/003257
sodiumchloride, dried (MgSO™4), filtered and

evaporated. The residue was purified by reverse phase
HPLC eluting with acetonitrile / ag. 0.1% TFA m xtures
to give the title compound -8% a white solid. Yield:

DAYl 149 4 75@ i{@ &Bc%l%s
S AROBLL A8 S FA B0 YR M B PG st
4.33 (4, BEID§2¢15333 (21D, @3 (67 5211 76. 34 (s 1 1), 6.83-7.08ém, 2H), 7. 09 (d, 1H),

L Tediatesd ar fhi s conpound was prepared as
ST PR @ et ' e

4- ehl oro- 2[ ( 2, 3 di fl uorobenzypt hi 0} - 6- (et hyl t hi o) pyri
Th}]'% %Eedh eg?% [y?rﬁpogn IR o] eﬁsz@lﬂ?%sf o} pyri m di ne

(the product of exanple 1 step (1.54g) in THF (50rnL)
. d odi u et hi.ol ate (0.39g). The m xture
D 3@'@‘9‘21%?@’3% c’f%‘"ﬁﬁ'ﬁ#’ts@ﬁf'“ﬁgﬁé) % enperature and stirring
A eaintionf Sefofnoylfufin-2-SHbuic atid ebdanmreali (2675 Oand hyctmi)dmh\as

dded .an e ] m, xt C.

e Shate e e Paan o P it S LR hEtpeflen e 6-C165 4
Afatcoslaged rcmm;empaatm@dlhdmlveﬁtbvas teanoveld inadcdoMITEQN)de residue was

f||t d r d t he subtltl
it P EFBE00 R SRRDN B Fhed fagfhpiEn Vot e agmede RO
soBd.?A( Sherion ¥ Hilis 188eraX A7) & ;ﬂﬁsphorusoxych]onde (100mL) was heated at

f l.uor obenzypt hi o] -,6- (.ne Ithlo Limdin

e T T L L
water (100mL) and EtOAc (100mL). The aqueous layer was separatcd and further extracted
with EtOAc (2 x 100mL). The combined organic phases were washed with brine (100mL),
dried MgSQ,), 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
stirring 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 vacue. The resulting crude

mnaterial was purified by column chromatography using BtOAc/isohexane (2:8) as eluent to
give the subtitle compound as a pale yellow oil. Yield: 1.0g.
MS: APCI(-ve) 227 [M-H]

ii) 5-(aminosulfonyl)-N-(tert-butyl)-2-furamide

A solution of N-(tert-butyl)-5-cyanofuran-2-sulfonamide (the product of step 1) (1.0g) in
trifluoroacetic acid (30mL) was stirred at room temperature for 24h, The mixture was
evaporated to dryness in vacuo to leave a crude yellow oil that was triturated with Et,O and
filtered to give the subtitle compound as a white solid. Yield: 0.25g.

MS: APCI(-ve) 245 [M-H]

iii) ethyl (2R)-2-({6-[({5-[(tert-butylamine)carbonyl]-2-furyl}sulfonyl)amine]-2-{(2,3-
difluorobenzyl)thio]pyrimidin-4-yl }oxy)propanoate



azetidi ne- 1-sul fonam de (prepared according to patent
WO 2004/ 011443, 0.329), - <

tris(di benzyli deneacetone)-dipalladium (0) (33ng),
2WEi200p8P48Mexy| phosphi no-2',4' ,6' - tri-i sopr op§T/GB2005/003257
1ly- bi phenyl (XPHOS) (17ng), cesium carbonate (0.580)

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

di f|l uor obenzyfit hi o] - 6- (et hﬂysl)thi o) pyri m di ne (the

product of exanple 57, step (0.38g) in 5 dioxane
Thd QiFkidle %@%oﬁﬁﬁk@s%r@ﬂa:e@lqgcgrm tod roczglge Bhetihdd 8 eX@ple | step

cool ed sat urat ed ammoni um chl or i was added and

(iwhesmeaguirtura ff Sriseingsuioax NV ebutyl-2furmniiadd- 25ehe

. ) . _ . b ed,
trgsg:ﬂ?g%gﬁgodi um %ﬁ%‘?’%@?éérl e%'%%%%ew]#% erd;%l’?éa%d et
iseprapdrlall diphemi €XFROP NG mel sespor Gaftiomate (/658 ok % HEghiare?-
U et by Sl pRtibidil ol i, Frofeld MR UM Thor
(rrodustofiExamivied | gtep HEAP-A6L) iMEoxanPQ0fHLY.e PurficotigrivieaqtrituratjyRwith

S 8 L 1 ) 1,
M&: APCH+92) 509 IM+HI]) 15 Exanpl e 59

N-(2-[(2, 3- D Duorobenzyl O hi ol -6-(net hyl tbi o) pyrimdin
- 4- Anor phol i ne-4-sul fonam de N OH A mixture of

10 EgammleShol i nesul f onani de (prepared according to patent

15

20

25

0 . .
SOl 0ot Monrdu ABDwOh e (1R bdpoagel pfhfhgsgfoyrimidin-d-
yhfuwtandetiéénamidphosphi no-2' , 4' ,6' - 20
tri-isopropyl-1,1'-biphenyl (XPHOS) (17ng), cesium
carbonate (0.58g) and 4-chloro-2-[ (2, 3-
di f1 uor obenzyl )t hi oj - 6- (et hy rﬁ#o&%ﬁrinidine (the
product of exanple 57, step i} (0.38g) in dioxane

(10m.) was heated at 100C f fh The ngxture was
cool ed and saturate i Wm chl ori de Whwas Edded and
tREACTRT ™

the resul ting,m xt " 0A¢ The
conbi ned organrc e t rhct sHwer e washed sat ur at ed
aqueous sodium chloride, dried 25 (M , filtered

TR g (4 R [ R R Eh
(wipkBagirsthyRagletibey]pyrithidines ylj furagl M lfohenie (theeproQEPOr e ii)

((i?.l fﬂgiinmétﬁa?mls(%lmhg i.vasY zlid%leg ﬁarggo énegﬁ'.oni@g)gld &;&i—gr)e (3494111%) and anisole
(0.23mL). After stirring at room temperature for 5h, HoO (5mL) was added and the mixture
extracted with EtOAc (3 x 10mL). The combined organic layers were washed with brine

{10mL), dried (MgSQ,), filtered and evaporated to dryness in vacuo. The resulting crude solid
was purified by reverse phase HPLC (75% to 5% gradient of 0.1% aqueous ammonium
acetate in acetonitrile as eluent) to give the title comnpound as a white solid. Yield: 20mg.

MS: APCI(-ve) 481 [M+H]

'H NMR & (CDCl): 1.28 (d, 3H), 3.71 (dd, 1H), 3.76 (dd, 1H), 4.34 (d, 1H), 4.38 (d, 1H),
5.29-5.33 (m, 1H), 6.31 (s, 1H), 7.00-7.11 (m, 2H), 7.15 (d, 1H), 7.18-7.21 (m, 1H), 7.24 (d,
1H)

The intermediates for this compound were prepared as follows:
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WO 2006/ 024823PCTI GB2005/ 0 03257 -107- 'H NWVR ( CDCb)
52.51 (3H, s), 3.30 (4H, t), 3.72 (4H, t), 4.43 (2H,
s), 6.73 (111, s), 7.00- 7.10 (2H, m, 7.21-7.24 (1H,
m Exanple 60 5 '

- 3-Di fl uorophenyOnet hyl ] fi no]j - 6- 1R 2R) -2, 3
%%@%é%l met h;I prgpyl ]yoxyl Z ]py:ri rr} di p§/l[](P-CI}- &U-HQ?P”

i nesul fonam de Op N S H To a solution of

N4A2-[[ (2, 3-di fl uorophenyl)nethyl]Jthio]-6-[(1R)-1-[ (4R
-2,2-di met hyl -1, 3- .99.

di oxol an- 4-yl ] et hoxy] - 4- pyri'm di nyl | - 1-r nor phol i nesul f
onanmi de (the product of step i) 10 (0.17g) in DCM

o (& A Lron (111) chloride hexahydrate
D (5(5%%% .i@gﬂ@g%%{dlgon m xture was stirred at room
A salntpered Vi az¢- busy))-3ey @b foean-2ahilfoharhiilengthe prodvicesf ekample §®) &iep i) |
ori.de hexahydr 0. 25 s added. After .
oD Bl oS R s S o Rl P sl e iy
wasasapacidelto dijiness irayenstolaive a sepaydibedilak whheitasgekeiisELO
eri tracted wit [%CIXI X3)i and Et OAc, (X The :
oo B e S A A Y b e el S pgena o
a mipuetios ol SYislddd.n9p. chl ori de, dried with sodi um sul fate,
i e porated. The residual solid was
Mgﬁﬁé’% @?T@Zr se phase HPLC (gradient 25-95%
acetonitrile in 0.2% aqueous TFA) to afford the title
. C ou it 0 ] ; [ M5: APCI (+ve)
ms%%’["ﬂ&%ﬂﬁﬁzsd@ﬁ%ﬁﬁ%“kﬂ%@ﬁﬁ%) 1.31 (d,
(t3phenylineylox3)cdRoxyIpyrisiillin- 4yl Harana2-SdfopamideH) , 4. 36 20
g0l ol 00 g kT o
N P g ey
a WS i { = - .
(g e s S DTS (R PO AH AT | Siep e (0. 158 accotding
to aﬁeqmdsadﬂlgg oigg?:gh ER4mpAOL ,E%@égﬂﬂ&iﬁléaéon@;aﬁ Bﬁg;imn c%?o;mto graphy
tris(di ben i deneacet one) - di ium (0 ,§3 :
onsileh Be e BR EXOARHARSFHE G310 %0 Ebdieny 14 A Pt ATpop A 2
palpellow XROR)ield:A025ag) , cesi um carbonate (0.176g) and 4-

MDY REER o G et nybl 5. di oxol an- 4

Example 52
N-{2-[(2,3-Difluorobenzyl)thio]-6-methoxypyrimidin-4-yl}-4-pyrimidin-2-ylpiperazine- 1-

sulfonamide

The title compound was prepared according to the procedure outlined in example 1 step (iv)
using a mixture of 4-pyrinﬁdin—2-ylpiperaziﬁe-1—sulfonamide (0.24g),
tris(dibenzylideneacetone)dipalladium (0) (60mg), 2-dicyclohexyliphosphino-2’,4’,6’-tri-
isopropyl-1,1°-biphenyl (XPHOS) (31mg), cesium carbonate (0.32g) and 4-Chloro-2-[[(2,3-



5 yllethoxy}pyrimdine (the product of exanple 45 step
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vii) (0.1509) in anhydrous di oxane (6ml) was heated at
reflux in a mcrowave at~100C, 300W open vessel with
cooling for 20 m n. Saturated aqueous ammoni um

chl or] was added and the resulting m xture_extracted
‘J%Oﬁ?&gﬁ@ The conbined organic extracts wePETARELIN&H3257
wi th saturated agqueous sodiumchloride, dried with

sodium sul fate, filtered and evaporated. The residue

was purified by 10 col um c_llw‘g?rrat ography on silica

using a 1:19 to 2:3 m xture Et OAc and i so- hexane as

difhoeplienyprogthyiBhibh6-nsethoby pyrienidinnjoie paet vasof Exgreple 3%y sgapi) (0.20g)

.Yi.eld: 0.1 . APCft +ve) .547 [ anple 6 15
innicats (303 TP ik piblral Al el R iR e Rt sl 5

Edd Avyisbhexane 12:88d hy Igprmgg ld ﬂ%iyi% to give tl(lje title compound as a/pale yellow
4-prj.m. di py1l1l-1-azeli di nesul fonam de 1,, 04 " 071/ 4%H

fclgﬂgr\t‘?r\llfﬁjo{% sol ution of

M$: (\PCi(-2) 310 ¥tk Hpr obenzypt hi o] - 6-{ (15) - 1-[(2R) - 1, 4-di o

£ | r.ol.4 - 2-
§ RRBRIRMSTD PR 460 371 403365 3D A o7 68 (5 WD 667
(tPIHGITAS (Hf 1HDL 3B ob, JIHS, 4400, 1H), DOV R, Ails (wisHpdded
iron (111) chloride hexahydrate (73ng). The reaction
m xture was stirred at roomtenperature for 2b after
Thdlin@hmddidi@fok thid dd@ipotidowas(pkdphred bd PIbWE hexahydrat e
(40ng) was added. After 3d at -18 C, 1-120 and DCM were
added. The |ayers were separated and the aqueous
i) M airhidin. £¥ ke aek- Viiifonkisdener DCM The conbi ned

nic extracts were washed with saturated aqueou

Tﬁ%%ﬁ%ﬁﬁlﬁ CHRPEYILFEAS PaPREE] A65ofHRes e pRpcetite Qutinedin cxagplyl> step
s 2\paReERAL BpyrdhidieAs.04)Lad JulRfshe PONE)(if BibkaneqBGniBdte gfte the

to the residue and the reaction mxture stirred at

sybgtncarenened s yiutesplid XeldAféeni xt ure was partiti oned

' R RIPR Beit aP0 0 2R Rpa RS B a2
the | ayers WD 2006/ 024823PCT/ GB2005/ 003257 - 109-
ed and the aqueous material extracted with

Af-{S[[E{QEIfZ,QﬁMuoRﬁnWﬁ?‘BfM Iﬁldﬁ!l-h%m l%dgsﬁiﬂom-x-lmeﬂlyl-

evaporate and the Tesulting solld washe m ni ma
13dhgzab@rmiasetamide d the title conpound. as a.
white.powder. Yield: 1 Irrtg_ _ - M APCl (+ve) 477
[MtH 5 11-1 NAIR 6 (300 MHz,OCDC13) 1.36 (d, 3H),
2.27 (quintet, 2H), 3.59 -3.65L(in, 111), 3.68 - 3.78
(m 2H), 4.02 (t, 411) g 4B7[(s;N2H), 5.B3 (quintet,
111), 6.31 (s, ]1_}1),56. AN né H A7.1p - 7.23

in, 111). N~ N
( ) N~ T R
« N
O
The title compound was prepared according to the procedure outlined in example 1 step (iv)

\

using a mixture of N-[5-(aminosulfonyl)-4-methyl- 1,3-thiazol-2-yl]acetamide (0.25g),
tris(dibenzylideneacetone)dipalladium (0) (64mg), 2-dicyclohexylpbosphino-2’,4°,6’-tri-
isopropyl-1,1’-biphenyl (XPHOS) (33mg), cesium carbonate (0.69g) and 4-Chloro-2-[[(2,3-
difluorophenylymethyllthio}-6-methoxypyrimidine (the product of Example 35, step i) (0.21g)
in dioxane (6ml). The crude material was purified by column chromatography using
EtOAc/isohexane (2.5:7.5 to 4:6 gradient) as eluent to give the title compound as a pale
yellow solid. Yield: 85mg,
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The internmediates for this conpound were prepared as

follows: 10 1) -

4-Chl oro-2-[(2, 3-di fl uorobenzyl)thio]-6-{(15)-1-[(2R)-

1, 4- di oxaspiro[ 4.5] dee-2- yl]ethoxy}pyrimdine A

sol ution of

(BYAEOT4BIIR) - 1, 4- di oxaspi r o[ 4. 5] cl ec- 2- yf i etBEAH@I2005/003257

(prepared according to J. Og. Chem 1995, 60,

585-587, 0.183 g of -2:1 m xture of diastereoners) in

dry THF (5nl) was 15 cool eg o OCand to it was added

(in portions) sodium hydridae (46nmg as 60% di spersion
MSnAlP(tmﬁ.reﬁsom[iMq)Hfol | oned in portions by

4, 6-di chl oro- 2- (2 3-di fl uoro-benzyl sul fanyl)-pyrirnidi
Hri'éMRpB TIDCh) 2526 ()DL 87 (3, FD)H20 (s, 3H), 232(sgPH), G B2 (s, 1H), 7.03
“'5 |lgredtn1ﬁ}ure was stirred at roomtenperature for
hen gquenched wi th saturated agueous ammoni um

chl or i and diJuted with The | ayers were

Thedgs ’é‘ g'ﬁﬁ@i%@@ﬁ%ﬁ%?ﬁ%@%&&fwct edwith further
Et OAc. The 20 conbi ned organic extracts were washed
th saturated agueous sog“um chloride, dried with

k1 dvhigal2rdlpcstamidesy o o

ToyLdubikiOh bm@b&&lm& M{ethm.ﬁgtﬂbyzoreos SR ARMBARS @%ﬁﬁ'ﬂCM
on_silica_us 4% m xture of EtOAc in

(19rap “’H%%‘é‘ﬁ%‘e&sb“g)(l%ﬁ% <0t98m9fafﬂ% i wes%tsmdeﬂ ESHjempRIatur

foEﬁM_ ammlll 21£5tare&cas ldfuted’ivfth H;,0 GhdlddgadVid wiiI6BMV®RY). 4B ttRfined
organeextracss werpydried Qyfesivlah fligred andsyangragdio give thespbiitly cqmppugd as
aﬂe 3Sdh. " Pleth. 151 ee- 2-
et hox % m di n-4-yl)azetidi ne-1-sul fonanilde A
Qﬁ‘e"% Hldi ne- 1 - sul f onar ni de (prepared
according to patent WO 2004/011443, 0.131g),
tris(di benzyli deneacet one)-di pal |l adi um (0 22
1) -6 -éﬂ@P@W@%?ﬂbﬁ'@sﬁﬁhﬂlﬂé th%a@ol %;eteamiesgp)r oy(ayl fﬂg . 1
A solbﬁdﬁfbf?wts (SRR )anfido)dul@yl)- -Gty §%%'Ilélyﬂaée9m%ée7a)1g) in

T%ﬁ 18m8 was stirpedt gop) eHPEHBLE FidhThy mgdure s)ps quapqrateg, redissolved
mq‘pﬁgmb b irred 88 G Tdthed/1d. @méy&rmllm g GH R azeotroped

pro uct of step i) (0.100g) in anhydrous dloxane (Snﬁ&
Me&2)eaad mm@tedaﬁlt el 0 g1ve thecsubtitiercomacrad g¢ a hgreolid. Yield
O%OOW open vessel with cooling for 15m n. Saturated

gueous ammoni um chl ori de was added and the resulting

Mﬁi&?@ﬁ(’e"e&%ﬁ@f&fgd with Et0Ac. The conbi ned organic

extracts were washed with saturated aqueous sodi um

chloride, dried with sodiumsulfate, filtered and
Exampled4t ed. The residue was purified by col um

L taur e
R RN S P G R e s
thiszele-S-suHp@niide adi ent—- 25- 95% acetonitrile in 0.1%

amaoni um acetate) to give the.subtitle conpound as a

col ourless gum Yield: 43ny . APCl (+ve) 557 (M+H1L 10
Exanpl e 62
N42-ff (2, 3-Difl uoropheny hYNI t hi o] - - met hoxypyri mi d

in-4-yl]-4- ethanegul gﬁyl i pedazi sul fonam de N

HN~<\1 N~ 8

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),



9-9 NSNS ta% N '0 15 The title conpound was prepared

from 4-et hanesut f OI’]W DI pert azi ne- L-sturfonarnide ([ he
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product of step i) (0.31g) and

4-chl oro-21f (2, 3-di f | uor ophenyl ) net hyl |t hi o] - 6-
met box ?‘érl m di ne (the product of Exanple 35, ste %
(YY.OES%%‘/] Zrording to the piocedure outlined PRI/ERN0ES7
1, step iv). The crude material was purified by colum
chromat ogr aphy using EtO0OAc / isohexane (1:1) as

eluent. Yield: 0.37g 20 M5 %’CI (+ve) 524 W411 11-1
VE: (DMSO) 1.17 (t, 311), 31 (g, 211), 3.23 (d,
tréﬂdlﬁemﬁld&&a(&bne)@hﬁallaﬁurﬁﬁ)) (Bmgd Pl dicycdodBylfiwsphidd)2’,46,6 Ofi-

ond iy Bt ondo b Meebbibs (i oblgbbhip 10

dﬁﬂﬁ@ro eﬁ?@lh&ﬂylﬁﬁloj GJnlleﬁWiypy@ﬁudﬁe ﬁthe product of Example 35, step 1) (0.24g)
anesu f onyl pi perazine-1- f onanm de

) SIS TTHERIIsEAI0TRS PBF e dpycolemg CQT%’&FQH%P%“%‘%B
Etbﬁmﬂﬁeﬁéld QY 4.p: lsg%ﬁﬂén? Qs Elderd@dd drfturtioa%AMEHA R the title

was added sul famde (0.5 . The reaction was then
corerouadjash beigsoelid: o¥131§4@11531'he reaction was allowed to

Msoﬂk’cﬁﬁﬁafﬁoﬁﬂkfép concentrated in vacua The resi due
was stirred in Et20 for 4h _and the m xture filtere

NP BV A0S W (- SbTd @, 25 6 PS, WD 18 g i, 735

1 3.02 (t, 411 3.09 :
(D%Mﬁ)é%@?ﬁ %ﬂ?)l,(d’%.“g% )(s, 2H).(Exanp|)e 63 @
N42-[[ (2, 3-Di fl uorophenyl ) net hyl ] t hi o] - 6- met hoxypyri m

TH Rrefinddidie Bt BODPBRLAZN NPrchared Yt foBHRM de 10 0

-

1) 2-Amino-4-methyl-1,3-thiazele-5-sulfonamide

A suspension of N-[5-(aminosulfonyl)-4-methyl-1,3-thiazol-2-ylJacetamide (the product from
Example 53, step ii) (0.44g) in hydrazine hydrate (1.5ml) was stirred at room temperature for
4h. The mixture was dituted with H20 and extracted with EtOAc (x4). The combined organic
extracts were dried (MgSQy), filtered and evaporated to give the subtitle compound as an off-
white solid. Yield 0.23g.

MS: APCI(+ve) 194 [M+H]

Example 55
N-(2-[(2,3-Difluorobenzyl)thio]-6-{[(1R,2S)-2,3-dihydroxy-1-
methylpropylloxy}pyrimidin-4-yl)methanesulfonamide

g J;g\ 539

To a solution of N-(2-[(2,3-difluorobenzyDthio]-6-{(1R)-1-[(45)-2,2-dimethyl-1,3-dioxolan-4-
yl]ethoxy }pyrimidin-4-yl)methanesulfonamide (0.23g) in MeOH (2ml) was added TFA
(0.4ml) and the reaction was stirred at room temperature for 20h. The mixture was
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The title conpound was prepared from 3-oxopi perazi ne-

1-sul fonam de (the product” of step i) (0.22g) and

4-chl orp-2-1[ (2, 3-di fd uorophenyl ) met hyl ] t hi o] - 6- met hox

ypyrim di ne (the product of Exanple 35, stéep i)

(0.25g) according to the procedure outlined in Exanple

WO 2j0eP24p23) . 15 The crude material was puri fACEEHEE05/003257

col utm chr omat ogr aphy usi ng Et OAc / isohexane (1:1) as

eine= to give a white solid. This solid was dissol ved

in Et0Ac and Et20 and extracted with 1N sodi um

hydr oxi de. The basi c sol ut 8% was washed with Et 20,
evasoraled, Is@g\edmha B stltubdid a0 MyACABIM QY ofutiak bl tBHCe 8biRE LG5
with EtOAc. The organic sol ution was washed Wth 1120
with glaciel aagis @ol wihatirmg Thn rowiting qlishunssp legtadnwashed jwith 10 and
dridh Vgt Be BIOSHMoumtasd oYehnl 044, F@igidp, 190, Yi el d: 40ng MS:
APCl "~ (+ve) 446 [ Mr11.] NVR.  (DMSOy 3.19 (s, 21ff),
MS: APCI(yve) 839 M+dlgo (s, 2H), 3.88 (s, 3H), 4.48 (s,
1 ; . : 1 ;
BAMR; §(19ﬁg§g %1% gdm%)i F.)z’%?si %HE 3.331;;(:?, 291*&%._%% ngﬁt,ehh 445 (yhintet,

M) .
ZP{)%@ GeldDet- 83 (ol Aild (@ingioliRd-Hae Bhepat @ 1K, 7-35 (m, 1H),
7_103@'9 : 1) 3-Oxopi perazine-1-sul fonam de -112- The
subtitle conmpound was prepared according to the
procedure outlined in Exanple 62 step i) using
SRNORIRE B RE I lods. (0.45g) to give a
THE A S el %1"8‘?“5%?“’5%%*?*’%%145%9?(%@ 3.14 (t,
211), 3.25 (t, 2H), 3.50 (s, 211), 7.02 (s, 211), 8.04

D Kb b BB AR e e ot
yllethonyipgripidind-yhmeghanesilfongmisiephol i ne- 4- sul f onant i de
m}fa%tgf_e%&?&ﬁm El%gae@cﬁaceﬁregg tifle bo@Mure outtined in example 1 step

1, 1-di oxot hi onor I'l ne-4-stl fonam de (0. 31g . _
(Y/epipe & mixtre B methang sulfgnamigs 0. 2 aris(@ibegrg s lidegeapatgne)dipylladium

i mélf by ’-bi m
OFEERGT FeideS e iy 5 S ARIESIN Sl 0009 Come)
ceﬁmamfbenagssco-@gb@di4)ch(0m-é$@)3-cﬁ%lmlunw§thi@-&E{éRbk-E(éScﬂ,ﬂ-e

ekl ﬂﬁﬁ%@ﬁ@ﬂ%ﬁmﬁgﬁ@g@& proddd€orEHxusk cwtsgekgﬂpzsg) in

was® purl t ogr aphy usi Et
p g pcglg g

dipxaptheSxd eThe Prupy materiall was purifiediby|cglumg chrgmatosrapiyp@ing( +ve)

Bt ;lr{zlo%éﬂ%? ézgg)éa% él}g@%ﬁ @@Q&g@iogz,i‘po%ﬁla)s ,a%%lfic)(ﬁo%-s\?llld: 0.25g.

MEIARCI(e #7q IMeH]111) , 7.34 (m 111), 7.40 (t, 11-1).
Exanpl e 65

Examnple 56

N-(2-[(2,3-Difluorobenzyl)thio]-6-{[(1R,25)-2,3-dihydroxy-1-
methylpropyljoxy Jpyrimidin-4-yl)morpholine-4-sulfonamide

To a solution of N-(2-[(2,3-difluorobenzyl)thio]-6- {(1R)-1-[(45)-2,2-dimethyl-1,3-dioxolan-4-
ylethoxy Jpyrimidin-4-ylymorpholine-4-sulfonamide (0.20g) in MeOH (2ml) was added TFA
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4
6- [ (AzetTdim —yisulrfonyt)yam nof-2-{ (2, 3-df ftuorobenzyt
“)thio)pyrimdin-4-y1}-2,5- 20 di deoxy-D-threo-pentitol
WD 2006/ 024823PCT1GB20051003257 -113- To a sol ution of
“4- 0-

{ WOPPBPBEH n- I yl sul fonyl ) ami no] - 2-[ (2, 3- di PETIGBWOHN3257
yl') thi o]

pyri m din-4-y1)-2, 5-di deoxy- 1, 3- 0- (4- net hoxybenzyl i den
e)-D-threo-pentitol (the product fromstep vii) in

MeOH (9nl) was added TFA (I}Hf‘)‘ dropwi se. The reaction

(0§ BHdahdVREctidh wak Sifred bt (AN BRPANS o426k, orhelz&latureTm
reaction m xture was reduced in vacuo and the

eyapaatgdeurnsaded dn fausgred 1odinfmarbopsto slytiqaend then r%%feﬁeﬁlwg*o pH3

with glaé’ial(‘dé&lccﬂcfdﬁﬁﬂ t Qhéfésﬁlﬁ%o R wAYEJIENED e G HTD and
chromat ogr aphy on silica ot 0Ac/ 50% i so- hexane

driied t@ﬁ%%ﬁ@ﬁf?@@ﬂ%@%ﬁhﬁoﬁOh@ Bieldt 158 solid. Yield: 32

489 [ M+H LH NMR 8
M@JAF@( &?@bﬁgﬁ\{%] e [ 50 N

}iﬂ}\m 3. (@MSQ)QGW((%HQM ll_g(m“ﬂ) (323%((11’7 2 60@?2044 %éq, 2H),
4. 60 & 11?4& 89 & iﬁﬁ 282% & ni‘ﬁ){}kos @s_]_ﬁlg) 036 (ch! Wrg ’7339§n7zﬂ$011 13

1) |nter I at es fof
1’9 corrpound were prepared as follows: 15 i)
(2R)-2-{[ten-Butyl (di phenyl)silylioxy}propanoic acid
To a solution of (2R)-2- hydroxypropanm c acid (5g) in
Timnirteprpgiinte for thiscomaend wesprsaed asBlowy and i mi dazol e

(16.4g). The reaction was then stirred overni ght at
RT. The reaction was partitioned between Et0Ac (200nl)
i) M-S DifhooaenzyDithie]-6r{(1dild $4Sh2edimethyl-d Setioxateg-d-

‘thﬁ r :alné 0{ Blta[?lbﬁﬁ orcglgﬁj?d(?s) ZOH\Zgr(eztoggjrl]) and
Tleeoiupudids eompoend veas prapyrsdageotsiiiade etntoadpre euflineddn ¢xample 1 step
YIS g e TR Ble M Sl Bl MR DR W,

2004/01148) Ws@ghG@Pétﬂbewltdéncasqtmﬂbdlma@umlﬁ@rfﬁmg), 2-

R AR O g ARy ?‘%%%‘Eﬁi@*?ﬂ% )

ceabqna@t(@aomambﬂchﬂowﬂ@é@%u@rqbpwl)dm]é { (bitdell- ﬁ% ?ahmdlyl
1,8%idx8fh %dyl}embgﬁ gg ng& El; I e'% ﬁ%@gﬁé 'Pgtgﬁé (0. 3—% in dioxane

or gani cs. were
(5md) (Bersgnde mmgeami(»yastporlfg@d\m cphl@n@hrmatd geaphy) mmgmﬁaémex ane

(1%’{%%&413%&&5!) as ctuefil ' give- RIsubiie DR 3-whick Mabl vield:
0.2GR) - 4- {[ t en- but ykdi phenyl ) si | yl ] oxy) - 3- oxopent anoat e

M}gﬁ?cggﬁﬂ:ﬁg?[h&%{ yl (di phenyGsi | yfi oxy} propanoi c acid

(the product from step

Example 57
N-[2-[(2,3-Diﬂuorobenzyl)thio]-6-(methyltbio)pyﬁmidin—4—yl]methanesulfonanﬁde

\

/S\

e
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30 i, 7.85g) in TI-1F (300m) was added CDI (4.269)

and the reaction was stirred at roomtenperaturefor
approximately 15 mins. In a separate flask (71.7nml) of
a_1M hept ane sol ution was added to a solution of ethyl
YA r§aH83nal onate (9.47g) in TI-1F (300nl) RET/GR2005/003257
This WD 2006/ 024823PCT/ GB20051003257 -114- sol ution
was then allowed to warmto RT. The acyl im dazole
solution was then transferrﬁg to the flask which
cont ai ned the nmagnesi um salt™~and the reaction was

A Bt OF REthERY sulfBiRnti@X(0.228), Mmﬁﬂn@en@&a@hempemﬁum 0)

onplete uenched by the dd|t|
GLRE 2R NpbrA BT Gt S PBReL ok APREA P e
ceﬁiﬂﬂb&%ﬁﬂe o 58@) 4ok %ﬂe@@ﬁ%@@f [Adifluordtigz L@@kt Ithio)pyrimidine

gani cs_were dried filtered and _reduced to

(&%Pé‘l’dé“”a"féqeéé?r(o aw %P’éﬂﬁ‘e ties haated 2b1P0% Qs R The mixture
wAERbOER b0 APIRE Rnciiin SioriRwad YR A% B i8Ry ﬂﬁﬁﬁ@&mcted

Thi s gave the subtitle conpound as a col our]ess oil
with ByQyic. Phegpmbiged Rrganig e{tms@)erqwbed(wh spfyyatedjaqyeony sofgpm
ch(o'ﬁ!de foﬂed gﬁ% %(fﬁberealaﬂa e)waﬂoerZd (Igle é&%xjd%ém waﬁp@ﬁe&‘%ﬁéﬁrlﬁg phase
HHL elﬂmwlmf@vmerép b Ay FsTIA mixtyresto give did W@Pfgp@éuaba pyhite
soﬁg]t\klglgl 30ig. @ sol ution of Ethyl
4-fftert-butyl (di phenyl)silyl]oxy)-3-oxopentanoat
fﬁléﬂm WM+ om step (2,0g) in TI-IF (100ral) was
mdld&d(c%h?ks Blshsry, Bl21ldm (AWM AN, 4 2AGH! 916 985 16 B8 m),
stirred room t enper at ur ef or 18h”’Sat'urat éd anmoni um
7.¥hY-é# (i mP200mL) was added to 15 the reaction mxture
to quench any remaining Li BH4. The reaction mxture
was then extracted using EtOAc (3x200nﬂ) The organics
Thedpternpediatn for this campouwd iwag PrerySs)folssor e reducing in
vacuo. The residue was purlfled by col um
chromat o hy on silica 30% Et 0Ac/ 70%
1) fi-shlore a’e%giﬂwl@bepwﬂﬁﬂ@tﬁgﬁm pyptaidineas a cl ear

Td(’é !:olut%h% ig. d-'fcﬁﬂwz -[(2,3- Ff)liﬂu&é!rbellz% pgmﬁlﬁi}}%%é gljoné? oﬁex%ple

1 ten n)4H)54g)zmT17rF3mu7L)4v/as bied cctym Pl (44e)dip mikuge was
alfowla I/ Gl t§ %@Qﬁﬁﬂ‘)’alu& &Hlﬂgléonﬁnu%a%r%owuréte@ aflimb )

et hoxybenzyl i ceropentitol To a solution of

chiprige fmagadded mcytht( uisgtieeny®oird sripeted githEdex Jheogibined prgapic
oL Bk (0, B A B P 0f o

EV@ﬁc@m&q togires thelzidtitle epsipountisd ppiBORMPw solifieYieldabdligon was
Mish [ tenperaturefor 3h before addition
ofﬁﬁggéégﬁ%éﬂ%g? Eynethyl)-4-tnethoxybenzene (0.619)
and a further 2h stirring at RT. The reaction was
EVRL eg up by reducing directly onto silica and
X 3
ng by flash colum chromatography on silica ge
NAY2E-DiflabS&beaiyd (bt tmahylililo)pyymslinid ¢llatetidmekit-sul fosamide

C/N/S-. H N'/)\S”f\©/'[:‘
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30 conpound as a clear CO|our|ESS—UTT——WTEfdf‘ﬁLﬁﬁg

M5: APCl (+ve) 477, [Mrln -'is- v)

(1R) - 142- (4- Met hoxyphenyl) - 1, 3- di oxan- 4- yflethano

a_sol ution of

AW J0¥RE2Byt yI (di phenyasi | y11- 2, 5- di deoxy- 1 PETERRR5/{3257

t hoxybenzyl i dene)- D-gl ycero-pentitol (the product

fromstep iv, 0.40g). in TIT was added TBAF (2. 76ml).

The reaction was then allomig to stir at nom

tenperaturefor 18h The reacC &n. mi xture was then 5
Anfisltheest dtidaet 1-3uBRnfdSipkdpaidd agdrdmy b htexd vy 2004/01ma43,

h h | | 25% ELOAC/ 759 1 So- h
e R A e Lo AT P

trPisbproffjlﬂ' ld—‘blpﬁe EGP@ Pehd);-ae8ilinediboh vt doksBg }'I-zde\ﬂl-ahJoro-Z [(2,3-

| oro- fluorobenzyl)thlol rimd Ql
dJ{I}lorqugzaipth@bﬁy }gz)()g[mdme (the product of examp & 57, step 1) (0 38g) in

JigR4nE Q XOHE ¥ hhﬂzﬁﬂﬁ)l@@df&r BAPERY thiRkre was cooled and saturated
4-0-16-Cbloro-2-[(2 d|f|uorobenzyl)thlo]pyr|n1d|n 4-
ary@?mgmg:h@rléggi%,adge@angﬂqusu ting mixture extracted with EtOAc. The

%ﬁ!bzaé{rhéﬂse@&): whrl With sQaRRAbiteBhs shiufh PRIHE, | dPRd

@(Ia 43 ﬂl@ma%@\ﬁwwsﬁélﬂny 19sidpe yagpuifieA by rayprse phivshBP LG shyting

w‘i’th §cet&§tr£&' /%h! ®1H zu%[n()%ué: a@étEJe&&ﬁ;Ec%@ Ebzg{be) LBQ hﬁé Mpb{ﬁdjdsQ%Vthe
roduct of exanple 1 step (il)
hygﬁbé@mm M (10nil) at room tenper at ur evvas added 60%

NEPQT@ﬂHU%dﬁQ?ﬁ +q§8ing). After stirring for 18h the

reaction m xture was partitioned between H20 (50mL

"H MR (oClarfR 35 @chwgmr%l (3Hh®, BV ydH; Qs+ 4%RH, 5), 6. 32 (1H, s),
ous |layer was re-extracted with

6EggAg%%gj?gg%ﬁ?agﬁgﬁg@gan|cs col l ected, dried (MySO4)

and sol vents renoved in vacuo to give the 20 subtitle
EsPR4ed as a colourless oil. The residue was then
“purrtired by colum chromatography on silica ge
N3%2, HRilweshentydikiok6-anethplthic)parintidint4g]maypholine-4-sulfonamide
di ast er eoi somers
2-0-(6-Chloro-2-[(2,3-diflu robenzyl)thlo]pyr|n1d|n 4-
yl) -1, 4-di deoxy- 3, 5- 0- (4-

nethoxybenzylldene) icdhr go- nI|toI F NVR 8 (CDCB)
1.36 (d, 311), 1, 1559 m._. 1.8R-1.06 (m 111),
3.80 (s, 311), .9 N8 nsh $1) 26~4.30 (m 1H),
4.40 (s, 2H), B2 8- 33 (m 111), 5 s, 1H), 6.43

(s, 111), 6.88 ( 6.96-7.10 (m™2H), 7.24-7.29
i it Ul S s v o,
0.39g)5trig(dihensyidanege@ne)- d:palladmm (0) (33mg), 2-dicyclohexylphosphino-2°,4',6’-
u%%@?@jeln %W%‘%)%%@r & %tfa}tbﬁa&te (0420) and 4-chloro-2-[(2,3-
difluorobenzyl)thio}-6-(methylthio)pyrimidine (the product of example 57, step 1} (0.38g) in
dioxane (10mL) was heated at 100°C for 18h. The mixture was cooled and saturated
ammonium chloride was added and the resulting mixture extracted with EtOAc. The
combined organic extracts were washed with saturated aqueous sodium chloride, dried
(MgSQs), 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")
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NVER 5 (CDCI3) 1.32 (d, 311), 1.52-71.59 (In, 1H),
1.86-1.98 (in, lie, 3.79 (s, 311), 3.91- 4.01 (in,
1H), 4.26-4.31 (m 111), 4.40 (s, 2H), 5.35-5.41 (m ~
111), 5.46 (s, 1H), 6.43 (s, 1H), 6.86 (d, 2H),
YO8 IB82(in, 2H), 7.25-7.30 (m 111), 7. 34PQUGB2Be4)003257
Yield: 0.20g. 5 vii)
2-0-{6-[ (Azelidin-1-ylsul fonyl)am no]-2-[(2,3-difluoro
benzyl )t hi o] pyri m din-4-y11-
1, 4- di deoxy- 3, 5- 0- (4- net hoXWEnzyl i dene) - D-t hr eo- pent i
"H RMRACDCL) 8RS 13!1{,%;,%!30({41? &y, 324t fpRagy e o 638YN, 5), 7.00-
tris(di benzylideneacet one) di pal'l adium (0) (50 ny),
7. 11 @R o ToHekdt YRo®phi no-2' , 4", 6' -tri-i sopropyl -1, 1' - bi
phenyl (XPHOS) (50ng), cesium carbonate - (0.14g) and
E2- O-{g- chl oro-2-[ (2, 3-di fl uorobenzypt hi o] pyri nai di n- 4-
- 10
b = Q- 1 i€ | ep- penti t ol
N-?% ﬁgﬂ%ﬂ%ﬁ?ﬁ#ﬁé@h! ﬁe qu&g’gﬂg?’%ﬁ@ gl gst er eoi soner
mvmylemm/ll]gﬁécﬂ-pxrilgidjn%el-magipﬁmummd% (10m.) was
heated at reflux in a mcrowave at 100C, 300W open
vessel with cooling for 30m . The reaction mxture
was partitioned between aqgahe@®tim chloride sol ution
(50m) and EtO0Ac (150mi). The @rgani cs were separated
and the aqueous | aygr Fenextopet @d with EtOAc (2
x150 m). The 15 org%’m cglect ed, |dried (MgSH4) and
sol vents renov WA Qe abtitle
conpound as a IIdw sblid. Yield: g. Ms
APCl (+ve) 609 1] Exanple 66 20

Toba smul[tﬁn ibfKZ[BJ[[i(ﬂB-ﬂgiuei;obﬁdmbff)m&)ijrl]LHib]-ﬂQGlR)%l![@R$2,dicﬁrh¢lBﬁQtB-
.en t hi o imdin-4-y1}-2 5- . .
G o s oo B foppiethe prgug!of step
(040g)uh DOM (ffral) was added iron (I0) chloride hexahydrate (0.25g). The reaction
ity 2 S Tt SRR IRk el fh0Re
hemm)ryamwtbns g}\.yak}ad&dSAﬂe}rdmmer 3 &a@atédﬂracjua?lts Rakyth Biozpbriatie
ne) - D- thrqo-pentito t he oduct 25 fromstep j)_li
i ey Tl Etint ermisn gp b eloesw aa b e A BER
(x8Rdad BtOA¢ d). dthe eaibihddoipaicaitiicts wére W3dhed Wah ERated &fueous
50 1u;(nt clﬂio%d%ecrl %%ﬁ goe 1un|1 Qu atae(,:}"i]faertaad1 aqndte\rf]aepo;atec%i! 'fi#eeresidua] solid was

purified by reverse phase HPLC (gradient 25-95% acetonitrile in 0.2% aqueous TFA) to

gl

afford the title compound as a white powder. Yield: 23mg

MS: APCI(+ve) 507 [M+H*]

'H NMR: 3 (400 MHz, CDCls) 1.31 (d, 3H), 3.29 - 3.32 (m, 4H), 3.60 - 3.80 (m, 7H), 4.36
(V2Abq, 1H), 4.36 (Y2Abq, 1H), 5.31 (quintet, 1H), 6.23 (s, 1H), 6.99 - 7.10 (m, 2H), 7.20 -
7.23 (mn, 1H).

The intermediate for this compound was prepared as follows:

i) N-[2-][(2,3-Difluorophenyl)methyl]thio]l-6-[(1R)-1-[ (4R)-2,2-dimethyl-1,3-dioxolan-4-
yllethoxyl-4-pyrimidinyl]-1-morpholinesullonamide
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-117- redissolved in EXOAc (20ml) before reducing in
vacuo directly onto silica and purifying by colsum

chr omat ogr aphy on silica 50%t OAc/ 50% i so- hexane to
give the title conmpound as a white solid, Yield: 12 ng
VBO 2p0668P48233/e) 489 [M+HL 5 11-1 NVR 8 ( DI\/SO) PET/GB2005003257
311), 1.72-1.77 (m 211), 126 (g, 211), 3.83-3.94 (In,
2H), 3.99- 4.07 (in, 5H), 4.37 (s, 211), 5.18-5.24 (m
111), 6.32 (s, 111), 6.99-7, &32 (m 211), 7.20-7.24 (m
111) The internediate for tﬁ conmpound was prepared
Agixtugd bfamspholife-#sulfonamide ( reparcd according to patcnt WO 2004/011443,

Oéé y‘I“FCH’? ﬁéFPIF@?FPéPé dfwabli 19%' W) 2.4 bensiohaspiss-°
24Pt njiofoi A4y XS, gl ALl (O RRDkidte

ure ot azetidine-|-su nam de
oo I B BRI ek KA B o) S kel

B G Y SR iaNy SRt Sexdmplé 45 Gep ¥iD) dr ah
yﬁee ?’ﬁrXPHOSdtW o , ceslrluérlr? 15p ?gr(%gﬁ]ag? gﬂﬂ}g} Z%llsf:gnde

C%Jlbwesshea%# BWTSA%TPPQOHPY‘? 4 é?%éﬁ’?%pmno\]ew# Vit eftorgfoy 20

i, SAnbned aqueous ammonium chloride was added and the resultmﬁ mixture extracted
di deoxy-1, 3- 0- (4- met hoxybenzyl i dene) - D-eryt hro-pentito

v.pth@@(ﬂéc apagmmltmegform@ﬁpgctg\gerg tvégleq, with ﬁzgurated aqueous sodium
cHbAR! BARAUGATBLmMWII&E, fietth agh @@g&&@a T redfi8d whilpurified by

di oxane (10nL) was heat ed at lux in a mcrowave at

cqlppychromarpgraphyen silica Seng fultf tcdsd mixgye pHRIONSHod dso-bppame as

ch8@d gloé‘thgkﬁguﬂé @oﬂ’iﬁb%n@@{ 4 je‘ilb@%ﬁﬂ PRidG§Hs20. amoni um
chloride solutiopn (50m) and OAc (150 . The 20

My dRee)idf BMsHdar at ed and t he aqueous | ayer was

re-extracted with Et0OAc (2 x150 nil). The organics

collected, dried (MgSO4) and sol vents renoved i n vacuo
e¥s the subtitle conpound as a yell ow solid.

1{13@{'[@ S-ﬁxﬁé&ﬁphé@)n&ﬁﬁiﬁhwﬁé ([6358-2 Mt} drozy-1:otéiBiyipropylloxy)-

4M2“P'PP2“3-“H"¥4%P'§?W@H9?)WH hylithio]-6-[(1R)-2-hydro
xy-1-rnet hyl et hoxy] -4- pyri mdi nyI ]
4- et hyl - pi perazi ne- 1- sul f ondm 6H AN NS

ey

To a solution of N-(2-[(2,3-difluorobenzyl)thio]-6-{(15)-1-[(2R)-1,4-dioxaspiro[4.5]dec-2-
yllethoxy }pyrimidin-4-yl)azetidine- 1-sulfonamide (the product of step ii) (43mg) in DCM
(4nl) was added iron (II0) chloride hexahydrate (73mg). The reaction mixture was stirred at
room temperature for 2h after which time further iron (IIf) chloride hexahydrate (40mg) was
added. After 3d at-18 °C, H,0 and DCM were added. The layers were separated and the
aqueous material extracted with further DCM. The combined organic extracts were washed
with saturated aqueous sodium chloride, dried with sodium sulfate, filtered and evaporated.
TFA (1ml) and DCM (4ml) were added to the residue and the reaction mixture stirred at room
temperature for 2d. The mixture was partitioned between saturated aqueous sodium
bicarbonate and DCM, then neutralised with 2M aqueous hydrochloric acid, the layers
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5 To a solution of
N-{2-[(2, 3-difluorobenzyl)thio]-6-[(1R)-1-nethyl-2-(tr
i tyl oxy)ethoxy] pyrimdin-4-yl}-4-methyl pi perazine-
1-sul fonam de (the product fromstep (100 ng) in DCM
(BOMOF0REE added TFA (3ml) dropwise. The reRIW@HI00AE3257
then allowed to stir at roomtenperaturefor the
following 3h until conplete. The reaction was then
reduced in vacuo and the re@ﬁltl ng residue was
purified by preparative HPLC'to yield the title
separapd alrdcthamuaowmat@aﬂdhrméd wlith fﬁrtﬁérd)CMSI'hcg)Mextracts were

o5l oSy ol sl e G Qo it g B pgone
thé—mlc&)hﬁpmﬂkl-.ﬁlw;lnté%o\@mr ﬁ%l&ll)llln’fg72€1595$222m 1H)1116 ig :
E&Eﬁﬁ@?ﬁ%ﬁ&?%@ flglr_nihi S _Zz’orrp.oun;j \.Nere(_g]geparéd as

G\E Mioolb%ﬂiiygu 3@@%&3 Ir@qﬁz%hﬁ@,m isrg, HH), 3.68 -
s Btmbarlor Pl 497 o 2 St Tun Atll Hh Ao 2 e B

7.1hemhgatiegl at reflux in d| oxane for 18h. The reaction
m xture was then 20 reduced in vacuo and the residue
partitioned between Et0Ac (100 m) and 1120 (100 ni).

ThefteRiiedRifds G (IS E@nHRRBw et petpaBd ad fABowagiueous | ayer was
re-extracted with EtOAc (2 x100 ml). Organics were

conbi ned, dried (MJSO) and reduced In vacuo to give
b)) uhﬂnmm(z B MREHRH A o6 { (19)- l-@(ZRP-'lHCHlost Sfre2y

DVSO) 2.18 (s, 311), 2.37 ( 2.94 (t,
Ylﬂ?}‘;ﬁé’"ﬂé% 211) 25 WO
A@Qﬁfu@@ﬂ@ﬁﬂ@ﬂ)@ﬂ@@ﬂsﬂ@@ﬂﬁw— ﬁeﬂuﬁompiﬁ)b&@ad&ﬁrdmg to L Org.

Clerp 15 o P18, 018 eef Zq“%%%é‘%?“pgga%%%%%é“““ i G

cobfRd td &€ aiB Yo it was added (in pOI‘thDS) sodium hydride (46mg as 60% dlspersmn in

mﬁﬁl@hﬁsc' R phos?'&;"*%gdé%hlqa?ﬂ <2é§§l“@119¥93€e§5f % éwlbemﬁ@ﬂe

fbdu&t'&k @)faﬂlp%f {tépzn 8:252 g). The reacnon mixture e stirred at Toom temperature
hntgor oph et hyI thio]-6-[ (1R -1- et hyI 2- d(t ri phtg
h whed hish eppies AAYEP HETIT P HE @11951‘16&’%1@ iluted wi
EtOA2MPheSlayeds Wér€ Rparafedlind e Slue@Syel dribtd Vbﬂﬁfxﬂﬁ&tEGAatThe
reflux in a mcrowave_at 1000C, 300W open vessel wth

combfierl REEapis £xtrasts WeERwasherhwitlhtrturated eueoussedivm phlpride. diedtyith
soBeM suffhtk tlefd bl RPEHAea RS2 yBEy SHRLh Whé BiliBied b%column

evaporat ed, The residue was purified hy reverse ase

ey g0 silisrysings Gdlp/ARpmRingy of BRAedn fo-perapses dueat to
afﬁ)‘y@thbfsxh’cﬁul@ esRSIIRE aPSwiRte)6lid. ¥Me18Q) iog.  Yiel d: 0. 22g.

MS: APCI(+ve) 457/459 [M+H"]

ii) N-(2-[(2,3-Difluorobenzyl)thio]-6-{(15)-1-[(2R)}-1,4-dioxaspiro[4.5]dec-2-

yllethoxy }pyrimidin-4-y))azetidine-1-sulfonamide

A mixture of azetidine-1-sulfonamide (prepared according to patent WO 2004/011443,
0.131pg), tris(dibenzylideneacetone)-dipalladium (0) (22mg), 2-dicyclohexylphosphino-

2’ 4’,6’-tri-isopropyl-1,1’-biphenyl (XPHOS) (11mg), cesium carbonate (0.117g} and 4-
chloro-2-[(2,3-diflucrobenzythio]-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
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10 11-1 NVR 8 (CDC13) 1.27 (d, 311), 2.21 (s, 311),
2:33-2. 47 (m 414), 3.24-3.35 (m 411), 4.29- 4.42 (m
2H) 5.42-5.54 (m 111), 6.26 (s, 113), 6,93-7.08 (m

% q-qu)n%S 7.31 ('m 1011), 7.37- 7.41 (m 6H¥’C’IEI)((;%%:1310603257

N424( 2, 3-Di fl uorophenyl ) net hyl ]t hi o] -6-[ (1R)-2-hydroxy
- 1- net hyl et hoxy] - 4-

pyrim dinyl]-1, 4-di axepane- jygul fonam de To a

sol ution of

anafu ip @ 20i@oBatd ay dPBEhHNPONRahpsskL Witlojooing o1 Rymin- Sasarapd

oy bt PO TR AR o PUEILE WM St i RiOA. The
cershingd d2genictdxgags wele clashel “sth@apiunaled ag@oung ivErehDENE, (dsled with

Ny T e Ty

ofi ilitzomsingg 1319 toB3t7 hixoosg Et@ﬁc aﬁﬂtw -hexandt ds@ivent anel shet fbg reverse

nd_the. I
oHEE UL DR AL B OB el Bl e s
cmppodiach cdousle ssiguine Y el nmlmg Yi el d: 62 ng MS: APCl (+ve)

H I FL.NVR 8 (DMBO 1.13 (d, 3H), 1.90-1.97
Nﬁnﬁtﬁ ]55?.?%%”55 (m (1011)? i 36942 (Fbm 211),
5,02-5.08 (m 111), 8.77 (s, 1) ), 7.11-7.18 (m
Blddbie . 29-7.36 (M 111), 7.37-7.44 (m [Fl) -120-

ermedi ates for this conpound were prepared as

N Bt @dPiflpgrophegy ) methdlphiolt¢-me @pxypapiaisin-4-yHat-boxyl i ¢
a solution of

eﬁ&degugogglgl gﬁéﬁélgﬁﬁﬁ%ﬁ ic acid tert-butyl ester (3.16
g) in dioxane (40ml) was 5 added sulfanmi de (4.0 g) and
the reaction m xture was then heated at reflux for 18h
The reaction m xture was thenOreduced in vacuo and the
residue partitioned between E{f0Ac (100 m) and H20
(100 m). The organi cg) wer e fy ated and=t he aqueous
| ayer was re-extracte VAPth Et 0AC (2 x100| nt ).
Organics were co ENVY edificed in
vacuo to give theﬁl“,ﬁ[ltll-e coHpou
Yi el d: 427g (DI\/BO)81.4O Y
170177(m02 , 3.12-3.23 (in, 4H), 3732-3.44 (m
211), 6.72 (s, 211)
The title compound was prepared from 4-ethanesulfonylpiperazine-1-sulfonamide (the

product of step i) (0.31g) and 4-chloro-2-[[(2,3-difluoropheny)methyI]thic]-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 coluron chromatography
using BtOAc / isohexane (1:1) as eluent. Yield: 0.37g

MS: APCI (+ve) 524 [M+H"]

'H NMR: § (DMSO) 1.17 (t, 3H), 3.06 (q, 2H), 3.23 (d, 4H), 3.28 (d, 4H), 3.88 (s, 3H), 4.48
(s, 2H), 6.06 (s, 1H), 7.17 (m, 1H), 7.33 (i, 1H), 7.42 (t, 1H), 11.22 (bs, 1H).

The interimediate for this compound was prepared as follows:

1) 4-Ethanesulfonylpiperazine-1-sulfonamide
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"N-{2-[(2,3-Dilluorobenzyl)thio]-64(1R)-1-nmethyl-2-(tri
tyloxy)ethoxylpyrinidin-4-y1)- 4-pyri m di nyF]
sulfannyl 1, 4-di azepane-| -carboxylic acid tert-butyl"

m xture of 4-Sul fanoyl-1, 4-di aze T
eéégén oxyﬁl c acid tert-butyl ester (the pr OEES‘J@?G%Z?"SM”ST
step i) (0.84qg), tris(di benzyhdeneacetone)di pall aditun
(0) (50 mg), 2-dicycl ohexyl phosphi no- (XPHCS) (50nm),
cesium carbonate (0.55 g) and.4- chlo ro-2-[[(2,3

- di f | uor gphenyl ) met hyl
T4 hiasog of LERpies ey Ipetasig (0 riorene (IRGRyys s yfamide

(0@1@) M irddtide R (R GEMES at 20°E %G RN E ThSreddiiBR RaoBBved B cool
be’grgxane 0() was heated at 20 reflux in a mcrowave

ped dpvaauo, dBs sasidpp wias stiost! g @ & 4B and fimeixture J—

mie%a% %ﬂ@ﬁfédﬁ%@as%ﬁnt&%ﬂ ?ﬁﬁueeg in vacuo and the
resid fdartltl oned between Et OAC (100 ml) and H20

'H NY®: ﬁ@ SPh .24 (g 3k, 362 (ettd, 369ax aﬁhé 2§rﬁtd4lﬁhé 8a(uedus
| ayer was re-extracted with EtOAc (2 x100 ni).
Organics were conbined, dried (MgSO4) and reduced in

JmlL%nd t he resultlng resi due was purified by prep

Nz PillorSen i RRihehlsl 6 SRS BB A ropingrasing.1-

mﬂbﬂ:}mtdi 43 (s, 911), 1.88 (qui nt et, 211), 3.09-3.16
(n, 1H), 3.24- 330 (in, 111), 3.34-3.53 (m 811),
4.28-4.44 (m 211), 5.47-5.54 (m 11-1), 6.03-6.11 (m
211), 6.93-7.08 (n, 211), 7.48-7.30 (in, 1011),

7.35-7.41 (m 6H) -121- anpl e 69

N42-[[ (2, 3-Di fl uor ophenyh hyI]thlo] 6- [ (1R) - 2- hydr ox
y-1- et hyl et hoxy] - AO F
pyrimdinyl]-4-ethyl S'pl p raZ| ne 1-sul f namFde "0
NJ H5 To a spl Ol N

et hyl (2R) - 2- [( 3-8 f 1 uor obenzypit - 6-

([ (4-ethyl pi per 1yl ) sul fonyl ] am 1«
}pyrimdin-4-yl Hoxyl propano ate (the product from step

72 in THF m ) was added Li B1 in
TI(%“”% ﬂi“?cg"zFﬂé" g 8’58?‘ %9?%”%% Jrulfgnargde I%f’rP“%ﬂ“c'F?f step 1)
(Oﬁag)lﬁndﬁ-&ﬂ]ow L[@\Bﬁhﬁﬁofﬁpﬁmme&lhﬁﬁloﬁddﬁﬁh&@yhhﬁdme (the product
eact re i ch. was_extracte
of Bxpmp ls 354 5 ﬁyepl 281 FE0Tdhag k0 theprBE &‘E?"“E]PF‘L’& Exfppeied) stepdy-
Theaghue @htdrial wa@pmﬁwsb dofi@nn @BEdhdidggbhly aﬁhgig@mssohexaue (1 1) as
purified b HPLC to give the title co&oun

elm foBves yijte S(H.l | This sphd s %olvﬂb@l l%t@AG @yd E afqmntrpﬁed with

11 Riunk %ﬁd& 8rhd bike sfoﬂmoﬁ@vl@ washed?dith Eb03d?:|)d,1f1ea with d(lﬂbe
2H) 2.50 411) 411) 67- 15 3.77

orig acgqat;_ﬁ e4c1ra<(t?ﬁ wgl_l]_iLtpAc;s ’I’gezoxg%so@pon m)vasheckwlt]e glzo
drie@lmgS@q) Q8d the kOvéritBvaperhibll in viacdPro glvedte frillucldda yellow foam
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, 1K), 7.17 (q, 1H), 7.34 (m, 1H), 7.41 (m, 1H), 8.07 (s, 1H), 11.29 (s, 1H).
The intermediate for this compound was prepared as follows:

i) 3-Oxopiperazine-1-sulfonamide



The internmediate for this conmpound was prepared as

follows: 20 i) Ethyl

(2R)-2-[(2-[(2, 3-di fl uorobenzyl)thio]-6-{[(4-ethylpipe
[

@ZP?G nyf;] am no} pyri m di n- 4-y1) oxy] pr opanoaF(é‘T“I;]c:)‘mf?f”m3237

soI ution of 1-Ethylpiperazine (1 g) in dioxane (10

rnl) was added sul fam de (0.746 g) and the reaction

m xture was then heated at _jgfl ux in dioxane for 72h.

The reaction mxture was purified by |oading onto SCX

Thpenbtillegomngund Vs Rroeed ﬁfqord%wpmhmgcedmﬁ@u@méﬁ Exgpple 62 step
1)%@%?2%&01515&%@0'5@) éﬁﬁ% Bl4sk o give a b esohd Yleld 0.83g.
| pi perazi ne-"1- sul nam de as a %ge solid. A
Mrﬁe@bﬁs@--’f B Oh 2D, 302518 2HR 8-504, §llﬂ)a"b®?aﬂm 4D, 3ot (2819@)
tris(di benzylideneacetone)dipalladium (0) (50 ng), WO
20061024823PCT/ GB2005/ 003257 -122-

5 Exadpkevd| ohexyl phosphino-2',4",6" -tri-isopropyl-1,1'-Dbi

10

15

M e O R

djpxsthianshirpholmesdydulfoaadiag - pr opanoi c aC| d ethyl ester
((the product of exanple 5 step 0.50g) in di oxane
(10m.) was heated at refl u>9|/n a mcrowave at 100C,
300W open vessel with 5 cdoling for 30m n. The
reaction m xture was the ced in vacua and the
resi due was partltlﬁnfﬂ |etvve n Et0Ac (150 m) and H20
(100 mil). The or n| 63 arated and tHe aqueous
| ayer was re-ex V\AtINEtOﬁc (2 ml). Organi cs
wer e conbi ned S™) and red

i n vacuo to
gi ve the subt‘pr onpound as a yello

olid. Yield:
0.720 g NB: AP@ (+ve) 546 [Mklll 10 Exanpl e 70

N-12-1[(2,3-Di fl uorgphenyb ]thlo]Ll6-[(11R) 0ydro
T;f&ntie mwdeywweg B:yl?,/ ngbq ]noqp oline-4-su fouan‘ude( 3lg,
Mcﬂfahés PYA.iEl¥l ). BiidAeCReEN (1965) s%lsbmaau deniokd-2-[[(A)3-dfiMbéophenyl)

N NJH 15 To a sol ut | on of

sl NCaG Tbp YR (s Proget GHRIRERIA H Bre B (25 according to

te(pflodedirk Shtinedtin Example 1, step iv), The crude materlal was purified by column
I'pi perazi ne) sul f onyfiam no)fyrl md ﬁéoxybr opanoat

clroratograpiyRINEEIPAS frisehieasne (1 1) & chusgh YlﬁldT 8210 m) was

N@Mlmeihﬁﬂ‘ﬂﬂml THE (1.3 nil). The reaction vvas t hen
stirred f 8h Sat ur at ed NH4C1(150 m

HM&:@%@S@E 2, AB&&HMHMF% w4045 280 B 08 61 88D,
7%% eV 63 &51@1)”7110& l(ﬂjganl cs were conbined, dried

04)” and reduced

Example 65
4-0-{6-[(Azetidin-1-ylsulfonyl)amino]-2-[(2,3-difluorobenzyl)thio]pyrimidin-4-yl}-2,5-

20 dideoxy-D-threo-pentitol
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20 vacuo and the resulting residue was purified by
prep HPLC to give the title conpound as a white solid.
Yield: 10 ng Ms: APCl (+ve) 553 [ MrH] NVR: (DMSO) 8
1.16 (d 311), 3.37-3.41 (m 4H), 3.46-3.51 (m 2H),
3.75-3.79 (m <411), 4,40-4.48 (m 211), 5.11-5.17 (n,
1"#92006’0%ﬂ23(s 1H), 7.13-7.21 (m 3H), 7.31- PCI&BRepS003257
211), 25 8.28 (d, 211) WO
2006/ 024823PCT/ GB2005/ 003257 -123- The internediate
for this conpound was prepared as follows: i) Ethyl
(2R)-2-[(24(2, 3-di fl uorobenzyl )t hi ol-6-([(4-pyridin-4-
Tyh ;Uhpibhai #HO- (6-[(azetidin-1-ylsulfonyl)amino]-2-[(2,3- dxﬂuorobenzyl)th:o]

PR bR P e e R RRE0R i ' o
fréth epsp g i M2OH) (9)&39&:4@@6@6 TRAl( alyiaepwise. mfre@hommweas

reaction m xture_was then heated at reflux .in di oxane
stigsd atzopm teipReratursfor i1, The 1epqtioR tpgture i85 Fedreed Mhyrcraandithy
reSidictedibs v th MOAE i(2tEnYbedte (ed@Gng i )ua% Qﬁ'édﬂyl%nto-léﬂl%a and

eIuené was then reduced in vacuo to
Pll,_{lf!ﬁ% ORI W‘ﬁ?ﬁﬁ%&rﬂ%’ﬁy [qa sijica @bﬁqq’%cgg%algo ~hexaps tp give the

nﬁ:%tr{éoun& ah Whué &1af vield: 32 mg
r|d|n 4- E@pera2|ne 1-sul fonam de (0.260g), 10
A T

neacet one) di pal | adi um (0) (50 ng),
pﬁnﬁms%ﬂ%yb@h%m 59y, 2734, so@n, ztml 3, §9§r @H@ybséus

cesi um car bonat
@}ém%}@ﬂém,z » 5.12-5.20 (m, 1H), 6.32 (s, 1H), 699710(m,2H) 7.21-7.25
n%hﬁ 3-di fl uorophenyl ) net hyl ]t hi o] - 4- pyri m di nyli oxy] -
propanoi c acid ethyl ester ((the product of
exanple 5 step i), 0.350g) in dioxane (10nl) was

nﬁ%&ﬁﬁm@&m E{ﬁ‘fdny?;‘odﬁﬂ&ug% \Eﬂ:rggﬂ:ﬁ]@)!@aﬁ oWOC, 300W open

vessel cool | e reaction mxture
was then reduced 15 in vacuo and the resi due was

t and H20 (100 m).
D %ﬂ) zo{i[}egﬁ%l m@%‘i'gégég’ﬁq%ﬁa ém%e aqueous | ayer was
Te es@s@ton at (&3 2diydiexyrepagoi¢ acig GgDmDMF W esqaddas TBDPSCI

CoRBP R le QR b IR B ol B CRE bRABG PR gy n

wep gatsltlopqﬁ@]e(wp@y Egosc (200l mqﬁ;@ (2Q0ml). The organics were recovered and

oXy- 1
wre qlepa)colkcedm@ ﬂrieﬁad befe:ei:eisau reduced it wsuo. The Lesidpgwsidigsolved

i R OH B0 ok 7 B ARt Hothehe Gbelad Sopn ok adden
AftEF Bh@ing @UBOmMNtenperamrefdrdh thedolueht was tehwvedinyuiuorndribg ragidee

: : y : :
R OVbOR R al) o o Ml o i 0 O £ MR
aqueslextravtpd e ties witisEtDae (3 % 20y The engani¢soverocglested drivd
Mtggbcln o8 %ggﬂéjmq’%cﬁ% tg\'%{vg %e%%titlg torXIBoehl.n&I asd. 9016{91635 oil. Yield: 7.5g
MS: APCI(-ve) 327, [M+H]

ii) Ethyl (4R)-4-{[zert-butyl(diphenyl)silylloxy}-3-oxopentanoate

To a solution of (2R)-2-{[¢erz-Butyl(diphenyl)silylJoxy)propanoic acid (the product from step
i, 7.85g) in THF (300m]) 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



MS: APCI (Fve) 504 [win |HNMR (CDCL3) 6 0.87 (t, 3H),
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1.28 (d,1,53-1.63 (3n, I1I), L.63-1.73 (m 1H),
2,79-2.88 (m- 11112. 95-3,0821-1), 3.61-3.80 (tn, 411),
3 97 4 05 (m la), 4.08436 (re, 113), 4.33-4.44 (m

11), 5.28-5.36 (m 111), 6.28 (no, 1H), 6.99-7.12
(Wﬁm%ﬁfﬁi 19-7.24 (in, 111) The inter medi aPET/GER005/003257
this conmpound was prepared as follows: i) Ethyl
(2R)-2-112-[[ (2, 3-di Thnr ophr nyl ) nnet hyl it hi oj - 6-11[ (3R
)-3-ethyl-1- 4
pi perazittylj sulfonyi)arni n'all.'4pyti m di nyl | oal apr opano
S(ﬂﬁt&)n'ﬁﬁhs Eﬁleﬁ@lldlhbd:cﬂl vafm (R, The @ty yrhidhjody salukioewaBep trankferred to

e B AR R PRt e it eneioh W TR T e 24
Wieh ﬂﬁdeacﬁb;ewase@aipwwm WhduefichedVays the Wddifidest 260mil oFast aragrm

Xandelutln w th Me0l1l1l/ Nf12. The
sl T AP BT e FE 0 PTG A i s Ol S RAOgmmD. The combied
ofgaﬁzs were i mgw4;amtaed andsrbthfcammﬂ&a AsardilWhidhew -8 pluifled by

m Xt ure of et h zi nel sal | onam de
czlbm% spawatoeraw(% %@33911 %%9@&?3%%&%%%&4\’& e htitle
ccﬂragbu-ﬁd bh eblourless oil. Yield: 2.0g

NS OIS RLBTTRT0- 2. 4 carls Lrser apylal Lobieheny

16nC enyl)net hyl I thiol -4-pyrim
(Igﬁ 1&?{{‘%’2@53?&@ p?ko7pghglgig’q§i2| d ethyl ester ((the

product of exanple 5 step ft 0.350g) in (Bonne (10ml)

S BEAR R R IS BB G UKo R dlaf O SO0

orni n e reaction

Thragelytien efdishyl FAR)- Mé@crd@wl(ﬂwhmaaéylhml -$-p¥opertaiodiedthg@roduct
freérsregr.% N6 Mfm@ﬁj@mﬁt@ﬁ%&a 2 dﬂ% AL %12291111( BRQedtidn was

ani s were separ at agueous 1 ayer was

thep stérzadrat 408y temppmafwﬂ@h( &lt@r@%m}wm@l Ghlatides(2(imkp was added to
tHe QR ddE b q% M F)naRRG B G ¢ o.«%a@uo‘ﬁ%ﬂ&fé x@as%éﬁeextractcd

the subtitle conpound as a yellow s

ugna@ow@@om@) Tr/gsnigs Pee reccmsd amdripg (ME504) before reducmg in
vhub }2/'1’1{6 Lﬁ Pﬁﬁ%&%?g&ﬂ%%%ﬁn@%ﬁ?}afﬂﬂfgﬂlﬁ biGHR) E A%

rox

P IRBEIPy3 16 he R HyTasiup rsFisne o Xiski S49mEi de 0 0" 0

I%Q#BI/R (%Zd%)cﬁ[ 1(o§y5 §é’(n§§‘ 3§? fllﬂ':"(g? 25@21235/ 8 (m, 2H), 3.63-3.84 (m, 48D,

139ERT56), 68), 3-65d Wemh4pi per azi ne) sul f onyl j ani no
) pyri m di n-4-yOoxy] propanoate (the product from step
i), 0.50g) in TEM (10 mM) was added 2M Li BH4 in TEM
iv) @-@-[restButilidiphepaliyl}+2, 5adid edxtyelsd3-Ot (drmetboXybenzybéena)-Diglcero-
p&a}g‘u]{at ed NH4CL (150 m) was then added to the
ion m xture which was extracted with DCM (3x150
Tot)solu@ e @< teveneyl (Giphdiyt)eity1]-2)5-d deloXyND-§égro qent itole the pendiuct

frofh step iii) (0.60g) and 1-(dimethoxymethyl)-4-methoxybenzene (0.30g) in DCM (60ml)
was added tosic acid (60mg). The reaction was the stirred at room temperaturefor 3h before
addition of more 1-(dimethoxymethyl)-4-methoxybenzene (0.61g) and a further 2h stirring at
RT. The reaction was worked up by reducing directly onto silica and purifying by flash
column chromatography on silica gel 10% EtOAc/90% iso-hexane. This yielded the subtitle
compound as a clear colourless oil. Yield: 0.45g

MS: APCI(+ve) 477, [M+H*]
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10 vacua and the resulting residue was purified by

prep HPLC to give the title conpound as a white solid.
Yiel-d: 80 ng MS: APCI (+ve) 504 [ M+r111 NVR (DVBO 5
1.13 (d, 6H), 3.01-3.21 (m 211), 3.37-3.57 (m 411),
4.33-4.43 (m 2H), = 4.76-4.81 (m 2H), 4.97-5.05 (m
Q00624828 (s 111), 7.09-7.17 (m 1H), 7. 26RCA/GR0(5{3257
1H), 15 7.39-7.45 (in, 11i) The internediate for this
conmpound was prepared as follows: i) Ethyl
(2R)-2-R2[(2,3-dit|uorobenﬁﬁ@thio)-6-{v3R,5,5)-3,5-

20

v)dlmertwd4mmbmﬁﬁ91ﬁ 3ldeyd Uamemanali M di n- 4-yl ) oxybrop

Ay i CE L T

D@t}derblpenmaqaielpﬁﬂumwt@a MERdtoRITHIR s ddaatTE A dzwsnﬂ)nme
di,oxane for_72h. The reaction m xture was partitioned

reqslipfanthen HiRWed PRt roNR dempartireisn APy TheeaqtinBmirtire #i3g then
redRe®Nitdcag bR silitd 4hd Hy2% e dfomald: ﬂ;b &nssﬂsma 2g61 25%

col lected dried and reduced in vacuo to

EtO376% isoshaxaps. Hhis ggveshewbtitls qepgund g Fleﬁémoa%esagﬂ arield:
ij%Ite SO|Id (O 29g). A mxture of (3R 55)-
-di meth | perazine-| -sul fonam de (0.29g),
MSr‘i*%QIéIT“S Wtheacet one) di pal | adi um (0) (50 WO
2006/024823PCT/G82005(003257 126 ng) ,

2- dlcyclohe | phosphi no- 2! tri-isopropyl 1' - bi
Vil ErigtCil H‘@é (@@mbené&tbmﬂw%rfbﬂblmmﬁﬁ it
mgﬂ'],@xy@,m,ﬁmﬂgj b[,g,g,o sefitifol UOr ophenyl ) net hyl ] t hiol- 4-

yrimd propanoi c_acid eth ester (the
4- r{éxﬁtéero [( Q%@@nﬁn&bﬂﬂwﬂmﬂ@g&ﬂl S '@E@éﬂ’ré (A0 )

mé’tﬁéxylﬁﬁﬂyﬁﬂeﬁS )1 &j,;#,;.aspé,ﬁit@ m crowave at 100C, 300W
open vessel cooling for 30mn. The reaction

Taow 5@!‘1&*’@ ofRidl Sﬁ)n@ﬁ) ﬂé%t(fb@&thpwph%l)d ~afigxantfeylfetlanel pad dfs
D:Qﬁ&to' iie® Q%&%b@ﬁ?ﬁtbg]pﬁﬁmﬁﬁé&é ﬁoduc?ﬂﬁ@xz&i@ﬁc ﬁ 199 (1.{31 0. 25g) in

he orﬂ ni cs were separated ahd the aqueous | ayer

anh}éir@;@ ¢ 8wt pﬁmmmgawwamw% @dgmhx@lda&s@g) Atier
stlﬁﬁfgtfbrn@ﬂ thel b AR (MIREdhs A ﬁb&@&nl}gg\{ JIQIﬂ'ﬂ@EtOAc

title conpound as a vy ow sol i
(1@011\}3 Thaprgagics wee sersragedapg- e aq:gomdaliep as rp@xtracted w1th EtOAc

et ( ’%h%zpy d és%gﬁé&% ”&ié&mhé’d)a Giid doNBhrs fertHEE BXMedb BRI the
sug@telwmp@u:@ﬂa P&Qla%rﬂeegz@xi/ afnarezlduq vienthanepugfied by eohamid de 15

o o R A0 b B PP 8y - 3
diapregeoitornessc| o[ 4. 2. 11non- 3- yI)squonyllanlno
) pyri m din-4-yl)oxyl propanoate (the product from step
i), 0.35¢g) in THF (10m ) was added 2M Li BH4 in THE
2- Qﬂﬁmt)m 2712, 3rdiBvor dhemzylitbiolpyeimidin: 4 ylid,4fdideox 83, Sa@-(4-00m

% Q{rv W&ﬁe@.ﬁt&ﬂl 140 (150ml) was then added

on m xture which was extracted with DCM
H(ISMRSG(ﬂl))CBDl gadd, 88),Vie2el. Banb il Ky dl.33-d 96 oh, Hﬂ)) 886 50N, 3.90-

s Sim BLA B A\ SRR, AISAEES 6 1R B e m

6.88(d1 2H)s 6.06-1.10ine2 1), 2044729 (m, 1H), 7.37 (d, 2H). Yield: 0.15g.

4-0-{6-Chloro-2-[(2,3-difluorobenzyl)thio]pyrimidin-4-yI}-2,5-dideoxy-1,3-0-(4-
methoxybenzylidene)-D-erythro-pentitol



MS: APCl (ve) 530 [M+111 NVR (CDCL3) 8 1.27

10

15

20

25

(d,1.32-1.40 (m 211), T.65-1.80 (m 411), 2.54 (5,
3H), 2.91- 3.05 (Im, 2H), 3.39-3.48 (m 21-1),
3.65-335 (m 21-1), 4.03-4.11 (m 110, 4.16-4.24 (m
111), 25 4.32-4.46 (m 211), 5.22-5,28 (m 111%, 6. 19
(WO 2406109482 98.7.08 (in, 211), 7.20-7.32 (m PEWEB2005/003257
-127- The internmediate for this conpound was prepared
as follows: i) Ethyl
(2R -27[ (21(2, 3-di fl uor obenﬁ/& )thio]-6-{[(9-naethyl-3,
9-di azst bicycl o[ 4. 2. 11non- 3=
"By Nvaul S (emyii) ars2 e 3y 1.58- Us9nad - 1) 0x84- R DEE N BT 9(s, BI)A3.91-
sol ution of % mat]gisl - 3. 9-di azabi c¥cl oég. 2. 1] ngnane
4.0h (megD), #-26-4:31 0By Bloeth®) (1801 §- 398 41 Fadd: 3 Falihes3 G, 10,
e.e@gm,@m.@m DERGIASONROn 1 HF,§. 3RS, 2iheNiehaptgd at
reflux in 1, 4-di oxane for h, The reaction m xture
was purified by |loading onto SCX and eluting with 7N
viiilzlél{Wﬁﬁﬁeﬁ&%ﬂ?ﬁmﬂﬂs’aﬁwgﬂtamnﬁﬁ%ﬁbn&ﬁ%&ﬁﬁyﬁlﬂiﬁn-nt-yl}-
vacuo to yield 9-nmethyl-3,9- .
1,dcigdensy R0 §1 mettoxyhsrditeng Rhreopentitdle (0. 13g) as a
AR S50k lidlne- Asilorliride (ﬁng?,‘tﬂﬁﬁﬁﬂlz?licﬂcgeacetone %ip:i]%adi)um ) (50

3, 9-di azabi cycl o[ 4. 2. 1%)no_n_ane- 3-sul fonam de (0.13g), .
mg) 2sfiekcloberiAbperhime 26,41 rig)isppray - hd i-Riphep D) (XE §50mg), cesium
i I NS BHBH9-1& 3-4ifmbr L1yl : a421Ly 1 bi

G SR R0 0. i o SRS
didaqxg=-5h &M%y@EﬂWM&rmhvu@tmgﬂuy&q{ iewdmple 65 step vi
L di ] ) el i
e PR B A L) Yo TRl in
micrgmave apbl) G.SR0Weopen vewsel wish qopling fof Hndmallee raaction odxture was
pa%gt@c}%d w%@cnvﬁséﬁkoﬂ%rhlawagdecﬁ tioh gﬂ;@r and BYOAC (nl§8ﬁﬂ The
reaction m xture was then reduced 1 vacuo ahd the
ongaripsivere wasrajrd aed the aqvegusdaseneanrerxacted Wid OFtDACA? o1 302aD. The
ols i I
ofgAle Tolee el (R 0D R i R ERRR GO UL 1Al AN
copaponnd afehyeliew soligk Yésdd: OM§SO4) and reduced in vacuo to
I j conpound as a yellow solid. Yield
N%l.' é?cgaﬁféﬁg%%ﬁve) 572 [ Mr1-1] 20 Exanple 74
NA2-[[ (2, 3-D fl uorophenyenet hylithio)-61(1R)-2-hydroxy
ExaahBlsgYy! et hoxy] -4- pyrimdinyl
- =3- net hyl pi perazi ne-1-sul fonanm de 25 To a
4<b{ Gil(Aeetidin-1-FisnlfonyDamino]-2-[(2,3-difluorchenzyDthio) pyrimidin-4-yl}-2,5-

-2- -[ (2.3 di fl uorobenzyl)thio]-6-{
dﬁ{%@ﬁ%"ﬁ&%ﬁ?@ perazi ne- |sul fonam de)sul fonyl |l am no
}pyri m din-4-yfl oxyThr opanoate (the product from step

i) (0.94g) in THF (10 nl) was addgq 2M Li BH4 in THF
(1.8 mM). The reaction wasOf hely"stirred WO
2006/ 024823PCT/ GB2005/ 003257 - 18- Agr 18h at RT.

Sat urated N1-14Cl (15 t agded to the

reacti on m xture W_g S eﬂ%:acted 'thFDCM(3x150
ml) . ‘Organi cs R e td and reduced
in vacuo and tHe fesulHing residue urified by

prep HPLC to give the title conmpoun a white solid.

Yield: 35 ng 5 Ms: APCK+ve) 490 [ MtEr]
To a solution of 4-0-(6-[(azetidin- 1-ylsulfonyl)amino]-2-[(2,3-diflucrobenzyl)thio]

pyrimidin-4-yl}-2,5-dideoxy-1,3-O-(4-methoxybenzylidene)-D-erythro-pentitol (the product
from step i) in MeOH (9ml) was added TFA (1ml) dropwise. The reaction mixture was stirred

atroom temperaturefor 18h. The reaction mixture was reduced in vacuo and the residue
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NVR: (CDC13) 8 1.-36 (d, 3H), 1.61 (d, 3H), 2.81-3.03 -
(m 314), .3.20-3.39 (m 411), 3.67- 3.84 (m 211),
4.22-4.44 (m 214), 5.29-5.37 (m 111), 6.18 (s, 111),
7.02-7.11 (m 2H), 7.13- 7.19 (m 111) 10 The
iWoeddeziBzit e for this conmpound was prepar ed BI/GB2005/003257
follows: i) Ethyl
(2R)-2-[(2-[(2, 3-di fl uorobenzyht hi o] - 6-{R(3S) - 3-
met hyl pi perazi ne) sul fonyl ] am no} pyri m di n- 4- yhoxy] pr op
anoate To a sol ution of (25)72- et hyl pi per azi ne
e o 8 R A Dl Uihe PR ARG BAROR By by
catwi ¢hxorhatogiamiy a0 eﬂlteso?@aOAtﬁ@%rte:ahaxmno mvmlmmele vrrepound as a
%ﬁﬁersuﬁ iﬁggd1 ween Et OAc (150nl) and H20 (150nt) and . S
agueous rezextracted with EtOAc (2x150nt). ) -
MOy AB@DI(ee) Wi BLedT| ect ed dried and reduced in vacuo to

et e e ULy e

4.0e{oh)SHD,] 48 (3.2H)£5. 1815841 (ch, QB mae(s(l@i)%?@)’l 10 (m, 2H), 7.20-7.24 (m,
iy s(di benzyl i deneacet one) di pal | adi um (0) (50 ng), 20

-di cycl ohexyl phosphino-2',4"',6"-tri-isopropyl-1,1"-bi
phenyl (YPHOS) (50ng), cesium carbonate (0.628 g) and
21 6-clor -2 3-difluoro nmet hyl ] t hi o] - 4-
eh{?) M%P?%)Waﬁp@g%[ﬁ ?sgn]i"é‘?sd ethyl ester
(the product of exanple 5 step i), 0.50g) in dioxane

N RN M TN RN Yo

dlﬂaﬂ@IlLiDO (Finxdthie§bHEslidehe DR Ao gRntitdl vacuo and the

EIE e O e R

may lfaﬁuy&oheaylehogpﬁiaonewsutﬁmplegylvm 1 mxﬁewmmsﬂ@&@) cesium

coggiie (o Ryct-Ord Qe BB D Mo Bl b b

dlg'tkoﬁb-d ;3-0- (Mttgx%nzyﬁE’&‘ﬂei-ibVee):h@%%nﬁtwmlpidduct of 5x@fﬂﬁ‘l$ﬂ ep vi
o s pyichsbesLEREPOR0R 2 Gopae (19nyss b seuin o
mf&d%lr@ aoptd, aayy pé‘;feh e sgld] Nnt‘h'coohng for 30mins. The reaction mixture was
pa)‘/rll\tﬂoged e epaneomum uhloncﬂ 0038, Bomy and Broact domp, The

orlglaxﬁ&[de;’e é%thtfea wm@@wls)liyht xois[ré LRdradf)l with mycdmegyxwehﬂyyme
r.opyl - 10 . ten-buty

oxy
orz icsePll ?%ﬂ;ﬂyﬂzﬁoﬂ aﬂzeaziaeﬁa ed é{'r‘ﬁ‘&’i&/‘P&t"é thesuligle
cotdush a%?aqlcu@.dsdm PleM: 630g1) and stirred until in
sol ution, hﬂéﬁ solution was added TFA (30nml). The
M3z 48] ‘b\‘?\ﬁ%%g’ Tallowed to stir at morn.
t enper atureovem ght. The reaction was then reduced in
vacuo and the resulting yellow residue purified by
PIPLC to give the title conpound as a white solid.
Yield: 76ng 15 Ms: APCl (+ve) 504 [ M+HL NVR: (DVBO) 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 (in,
2H), 4.41-4.49 (m 2H), 4,99-5.05 (in, 111), 5.09 (s,
1H, 7.14- 7.23 (m 1H) ,7.31-7.40 (m 2H), 8.65-832
(m 211) 20 The internediate for this conpound was
prepared as foll ows:
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[
N-(2-[(2,3-Di Il luorobenzyl)thio]-6-{[ (1R 2R)-2-hydroxy-
nmet hyl propyl | oxy}pyri m di n4-yl)-tert-butyl
4- (am nosul fonyl) - 1, 4- di azepane- 1- car boxyl ate A
mwot 2006024883 4- sul f anoy1- 1, 4- di azepane- 1- car boxyiricB2@ebd2s7
tert-butyl ester (the product from 25 exanple 68 step
i) (0.541qg), tris(dibenzylideneacetone)di pall adi um (0)
(50 ng)’ 2-

di cycl ohexyl phosphi no-2', 4'-188--tri -i sopropyl-1, 1' - bi ph
PHOS) (50ng), cesium carbonate (0.55 g) and
. -3-({6-chloro-2-[(2,3-di fl uorobenzyl)thio] pyrir

Na2ell (B3 3Piflu@pROGH B AHFIDEFINE-[(CRRD 6 5410832 Sifethylléthoxy]-4-

) O tap-2-0l (th reduct. of exanple 4 step i),

pg?@ﬁ%gﬁ)#ﬁmgvgfgjﬁézl%gﬁgﬁn%deheat ed at reflux in a
m crowave at 100C, 300W open yessel with cooling for
15 mins. The reaction m xture was n reduced in
vacuo and the residue separapéd between DCM (200 ml)
and H20 (150 m ). The organi ¢s were separated and the
aqueous | ayer was re-extra NW th DCMES (2 x 200nt) .
Organi cs were conbi §&d,Cdriled (MySO4) ahd reduced in
vacuo and the r iR i AR _edf by prep
HPLC to give the subtitlge conpoufid as ¢l 1 ow oi | .
Yield: 1.6g M:NAPCH (-Fve) 604 [ Mrl- 1% Bxanple 76 10
N-(2-[(2,3-Di fluorobenzyl)thio]-6-1[ (1R 2R)-2- hydroxy-

Toatsbiyiigy of W{ﬁéﬁxyldw rabebiyl)tdb]-6YILIR) - 1|-r;13thyl—2_-((§ritylo xy)ethoxy]

kR R o B DB Lo T B st

DCRR(35D]) wias Sidel TBA i3hD dfpae] Tie réab@dn wad thinaXiewed (ol dtlrdom

te%%ra%ge erdthes H)lllf)\%‘glg %ﬁ 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: 45 mg

MS: APCI(+ve) 490 [M+H"]

'H NMR: § (DMSO) 1.27 (d, 3H), 2.31 (s, 3H), 2.50 (1, 4H), 3.36 (¢, 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 (n, 1H)

The intermediates for this compound were prepared as follows:

i) 4-Methylpiperazine-1-sulfonamide

To a solution of 1-Methylpiperazine (1.58 g) in dioxane was added sulfamide (4.0 g) and the
reaction mixture was then heated at reflux in dioxane for 18h. The reaction mixture was then
reduced in vacuo and the residue partitioned between EtOA¢ (100 mI) 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 (MgSQ,) and reduced in vacuo to give the subtitle compound
as a white solid. Yield: 640 mg

'H NMR: § (DMSO) 2.18 (s, 3H), 2.37 (1, 4H), 2.94 (t, 4H), 6.74 (s, 2H)

ii) N-{2-[(2,3-Diflzorobenzyl)thio]-6-[(1R)-1-methyl-2-(trityloxy)ethoxy]pyrimidin-4-y1}-

4-methylpiperazine-1-sulfonamide



10

15

(0.746g) and the reacticon m xture was then heated at
reflux in dioxape for 3d. The reaction 15 m xture was
partitioned between Et0Ac (150ml) and H20 (150nml) and

t he aqueous re-extracted wth EtOAc (2x150nt).
Qvgatucosisyer e col l ected dried and reduced i podafEiGsio0s257
yield (3R, 5S)-3, 5-di net hyl pi perazi ne-1-sul fonam de as

a white solid (1.05g). A mxture of (3R 59)- .
3, 5-di net hyl pi perazi ne- 1-sul f onanmi de (0.541q),

tri s(di benzyl i deneacet one) dlifal | adi um (0) (50 nmg),

AT SR RORSRE S8 Bl (o8l RSB 58

trquhbenzyhdcncacetone)d1pa11ad1um (0) (50 mg), 2-dicyclohexylphosphino-2’,4’ 6’ -tri-

SPAPRE ) PREI RIS o R s OSP el S

dﬂhﬁpphe)lyl)lﬁetﬁﬂ]lw] -6-{(LR)- D!mth@l-z étﬂm&n)hnmm&hﬁmipﬁim{d;nﬁ ((the
en, ve W
plofis SFoxaig® 13550 W ibeF s chteite P\ RS U 53R o

micealuse dt 100°G, 3000, apenl visks withsbaling foreipa Ta¢ Rﬂbtbﬁtﬂi&ﬂ&n& wBEM

Th ani cs separ at ed
iy DB et ikt s s SR PrrkOrmiel, oS EPOH S
putifi2B GyrigversplganHEEC vstiea Tﬂﬂm.mﬂMelesﬁﬂerﬁ iphethe abtikle

reduc din.,va %CB? resulting resi due was

CW“? &8s %90‘?5?@@ ?,}5 gg give the title conpound as a
lmmwm aqgaccl\il?vk X7 &, dH), 8Qmgs, 3Hjl,ng? -2M3: (mﬁmj eﬁwe)agié&m,m-
o420 20, S 5 R I s b Y308 A, T4 O 198D, 7.57-
731€8-68085 (m 1H), 3.99-4.04 (m 211), 4.40-4.50 (m

211), 5.09-5.16 (m 111), 5.99 (s, 111) ,7.07-7.21 (m
211), 7.30-7.36 On, 211) 5 Exarrple 77

Ekﬁ,ﬁ%a@ 3- Di f 1 uorobenzyOt hi o] - 6-{[ (1R 2R) - 2- hydr oxynet

Ly g‘%& rimdin-4-

NS e R B ) [ R SR gt ey -
pPHGRAY 21, Bashizbfanen aleszyaadi o] - 6- {[ (1R 2R) - 2- hydr oxyne
t hyl pr opyl ] oxy} pyri m di n-4- y1) tert-butyl
4- (am nosul f onyQpi per azi ne- 1- car boxyl ate (1.45g) was
di ssolved in DCM (10m) and to stir at room
tenperatureuntil honogeneoust TFA (I Orril) was then
slowy added and the react ' tirred
overni ght. The r t@onOni was reduced in vacuo,
di ssol ved in H ang

the title co \/ﬁsmhi

To a solution of N-{2-{[(2,3-Difluorophenyl)methyl]thio]-6-[(1R)- 1-methy]-2-
(trityloxy)ethoxy]-4-pyrimidinyl]- sulfamoyl-1,4-diazepane-1-carboxylic acid ters-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 (d, 3H), 1.90-1.97 (m, 2H), 3.34-3.55 (m, 10H), 4.36-4.42 (m, 2H),

5.02-5.08 (m, 1H), 5.77 (s, 1H)), 7.11-7.18 (m, 1H), 7.29-7.36 (m, 1H), 7.37-7.44 (m, 1H)
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15 Yiel d: 25mg MS: APCl (+ve) 490 [A-EH.] 114 NML2:

(DVMSO) 8 1.02 (d, 3H), 1.09 (d, 311), 3.01-3.05 On,

411), 3.14-3.18 (m 4H), 3.64- 3.71 (m 211),
4.32-4.42(m 211), 4.69-4.73 (n, 1H), 487-4.94(m ED,
Swappas02414), 7.10- 7.17 (n, 1H) ,7.27-7.34 (eicmcsiddsnes2s?
7A0-7.46 (m 1H) 20 The internediate for this conpound
was prepared as follows: i)

N-(2f (2, 3-Di fl uorobenzypt hi o] - 6-{[ (1R, 2R) - 2- hydr oxymet
byI propyl i oxy}ppi midin-4- y130-tert-butyl

Tﬂ? %ﬂl P nostﬂ:?éfé)%@'%f%%n%’feﬁ% Po‘ﬁé%%at e 25 A mixture

ester-|- plpera2|necarboxyllc acid (0.6639),

D SHEPPER AN SR ARl BE ke BRI BHhATAY (50 M)

Tp 4'sol6tiont of il 4+ eppane Y- 1arﬂqx§ﬂu,~ahﬂ phranyyl esteXBHOR) in( Goxans (40ml) was

[ t 0.731 d R, 3R).- 3-
oS3 BERADS o5 OF e e R SR Sl ot
r@#tﬁlﬂtrﬁ'ﬁtu%—ﬂs;ﬁeﬁ:trbcﬂmfﬂ iaducio aad ﬂﬁﬁﬂfdﬂb garﬁn&teé ?rﬁeeg EtOAc (100
. 5 OrnL eated at r ux in
o 30 SR 00750 SR e 5o e pBies O E st B renr e
wlthﬁiﬂ)Ac (Ehﬂoo ﬁ@ct)rgzglcwmb ¢bbeds dhtdamlb th@d)JmE?‘%dAﬂed(ig ggcuo to
Guo a si du et ween c
3“ 'rt] %ga?rﬁ g“‘%ﬁ%a #ﬁnf& Ewere separated and
‘IlI Mmqpm 8l 104086, 98B S1. TR 1. ZKitrh, 281,63 282 N(nEUBHC3. 423 44 (m, 2H),
Zgomléij Organi cs were conbined, dried (MySO4) and
676 §ué in vacuo to give the subtitle conpound as a
yeI I ow soI [ d Y| eI d: 1. 459 I\/IS APCI (+ve) 590 usin 10
)glgqq | uorob enz Y ) o
ul m{aﬂzé ?{'Jclmbzml yﬁ@%&:mwlﬁr(my oxpethoxplpyripidin-4-y1)-
41;.!9:1{11.115:11)15!12 sullfatnod]-1 A-difiep ARVOERhHBE hA@ tdriButyl sthf onandd

AR Gt -SSP Y io-Si5ePRYRnt- ATV He 19 Kidys) oster e pRoyiRgtfrom

s@p bxd) ALY h&&eacmoﬂ?@ AtaMiln @y (50 mg), 2-dicyclohexylphosphino-
(trifl uoroacet%I ]fDetrahydrm soqui nol i ne-

2%6%% Gepropyid Brivheny] (ﬁlé% X RpEe) casg) © ata&%‘ag)tﬂed 2
RSl {1 @5-@fud: rB%l’Miﬁ ﬁlélh)f&fﬂ%‘]_r({ BRI )-me8902 %@ipﬁdﬁ@lﬂ%ﬁo&ﬁﬁﬁloxy]-

at nom tenp ure reacti on was reduced in

PYHRIAnG r{é'ietpﬁél“P‘ég Grammyy 13 gep lalg 8-5pg)rin fiogeper30mldapas heqted at

réfﬁax & afﬁuc}mv& b 108°CE @U@wucgaé n 3858l wilRich 1ing Qb $h. THE Rb&ion mixture
MS: APO( - BEve 7 [1Vvi+ill
was then reduced in vacuo and the resnduc partmoned 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 (MgSQ4) and reduced in vacyo and the resulting residue
was purified by prep HPLC to give the subtitle compound as a clear colourless oil. Yield:
0.11g

'H NMR: (CDCl) 8 1.27 (d, 3H), 1.43 (s, 9H), 1.88 (quintet, 2F0), 3.09-3.16 (m, 1H), 3.24-
3.30 (m, 1H), 3.34-3.53 (m, 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, 10K, 7.35-7.41 (m, 6H)
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11-1 NMR (DVSO 30.98 (d, 3H), 1.04 (d, 3H), 2.95 (t,
2H), 3.30 (t, 2H), 3.60-3,67 (m 1H), 4.22 (s, 211),
4.25-4.27 (in, 2H), 4,78-4.85 (m 111), 5.63 (8, 111),
7.09-7.15 (m 1H) , 7.21- 7.23 (in, ¥H), 7.26-7.39 (m
2MP 2006088237 61 (m 2H) 25 The internedi at es PEHGBIP5H03257
conpound were prepared as follows: WO
20061024823PCT/ GL12005/ 003257 -133- To a sol ution of
2-(trifluoroacety0-1, 2, BDAé'-delt r ahydr oi soqui nol i ne-7-su
| fonyl chloride {(3g) in Ps0m) was added
2-rnet hyl propan-2-amne (1.73g). The reaction was then
Efdhple®gl to stir at room tenperature 1813. The reaction

rtitioned n,Hz andl 100rol).
NG Pinorehigoy ey ol i % ragob e e b
pFremRitiiy] #atefich 1 pigeradaeM-fulforarhidd00L) . Organi cs were
conmbi ned, dried (MJSO) and reduced in vacua to give
t he subtltle conmpound as col ouéless oil. Yield: 3.56g
1H NVMR (DVSO) 8 1.10 (s, 9 /\(ﬂBHB 02 (m 2H),
3.80-3.86 (m 211), 4.79-4. (m 2H), 7.37-7.49 (m
211), 7.63-7.72 (in, 1H
101, 2, 3, 4- Tet r ahydr @j sogui fjol TNe- 7- sul fBnani de
N-(tert Butyl) - 2- trn‘fsfuor ach\Ll) 1,2, et rahydr oi
soqui nol i ne- 7-spT f ON&AM (the peodu step i),
1.78g) was dis inHTFA and stirrg mom
t enper anr ef or he reaction was réeddced i n vacua
and the resigue purified by colum chromatography on
silica gel 50% Et 0Ac/ 50 % i so-hexane to give the
T b bilutidnef emmmm (A fH23-Difludrebeanyitido]- & E-ﬂ—dthylﬁ;p@n‘éﬂn-15 1H

G e e T e HpcSilopssghie (e Pyis R, Upey jymer

(121dl) whad ddfled 2M LiBH, in THF (1.3 ml). The reaction was then stirred for 18h at RT.

Sztt“r%ﬁeg %Qg—%gf (]lgll))&]:l)u s %ﬁ:e]né%gtt h oleacuoin[ng&mre whicH wgsyextracte}(i with

DZM Bl I0kiprQrgatdsyweye donthirdd AddeetMgw.d i gped Rolgtudend e

de 2 t f , . . .
eSSy RHRUNGETITIG freire S HecomRpTgas ¢ phie ol
Ypiddsatg from st ep0. 65¢),

i i b i t di pal | adi 0) (50 ,
M5t 4PEeT Bk VB dephi no- 2. 4 6" -t r1 | sopr opy1-1. 1. - bi ph
"R @ﬁBﬁ@;BB 1150831, KRR, B, Garslg e, §0¢, 431, 136 @D, 3.67-

Sl'ﬁ F%r%%)z‘l B %%(Iaﬂﬂ)u%%ﬁ:%@eﬁllﬁ 121 Gyl - 10y 2 A0-
7@&1(,%%{2} ol (the product of exanple 4 step i), 0.4329)

i oxane (40nmL) was. heated at reflux in a m crowave
at 100C, 300W open 25 vessel with cooling for 20m n.
Tﬂ@iﬁtcﬁﬁéﬁ%éf&?ﬂﬁ@e&dﬁﬁad\% £8d hediiged i n vacuo and the
reS| due separat ed betvveen (100 m) and H20 (100

The organi cs were separated and t he aqueous | ayer

I t 6 nics were
1)‘&%&3&(%2&%{(%?&3%11%%& r6 )é{dace |ne%g3a and the
yossifonyllamineJpyri wﬂaé)o pmmawtby col um

Ak %

R e T R A e
angl, tBelrgaqiisn mip@ie(was den @%ﬂm@lg in dioxane for 72h. The reaction mixture

was purified by loading onto SCX and eluting with (200 ml) MeOH/NHj. The eluent was then
reduced in vacuo to yield 4-Ethylpiperazine-1-sulfonamide as a white solid. A mixture of 4-

ethylpiperazine- 1-sulfonamide (0.28%g), tris(dibenzylideneacetone)dipalladium (0) (50 mg),



WD 2006/ 024823PCT/ GB2005/ 003257 -134- Exanpte 79
N-{24(2, 3-Di fl uorobenzyl)thip]-6-[(%.5)-2-hydroxy-1-
(i sopropoxynet hyl ) et hoxyl pyri m di n-4-y11-1-nmet hyl-1H|
m dazol e-4-sul fonanide 0 5 The title conpound was -

pP@F&A& 2 cor ding to the procedure outl i nedPCHEB2005/003257
exanple 34 using N{ 6- [(1R)-2-{
[tert-butyl (dirnethyl) silyflo xy

}-1- (i sopropoxynet hyDet hoxyiﬁzﬁ [(2, 3-
di f I uor obenzyl )t hi o{ pyri nfi’ 4-y11-1-nethyl-1Him da

2 d@ytlehekylptibdphinaq2r, des’ (thb.@pll@bﬂd[l,lptblﬁ]feﬂﬂ (XPHPSY (5DmEY) O¢siim

b Bmam oA e SR pron s ok 4gi ve (e

pAnF%ha cbra;smalc whd Elﬁ 1&@@ @tme\ﬁr@iudt of%%qale s&e;M& 0.50g) in

ciprire VD) v Bottecarssgio i i pgins S OLA 3008 o pevesss] pih

5 coblidg for 30rhih. 8 redckibh miBurd ek fhen Ackidded i v&lhio and/thd Bsithdwas

pa]i't ioned betmsreen EtOAc (150 ml) and HzO (100 ml). The organics were separated and the
aqueous layer was re-extracted with EtOAc (2 x150ml). Crganics were combined, dried
(MgS0,) and reduced in vacuo to give the subtitle compound as a yellow solid. Yield: 0.720 g
MS: APCI(+ve) 546 [M+H"]

10
Example 70
N-[2-1[(2,3-Difluorophenyl)methyl]thie]-6-[ (1LR)-2-hydroxy-1-methylethoxy]-4-
pyrimidiny] ] -4-(4-pyridyl)piperazine-1-sulfonamide

ollll

A_-CH

\

15 To a solution of ethyl(2R)-2-[(2-[(2,3-Difluorobenzyl)thio] -6-{ [(4-pyridin-4-
ylpiperazine)sulfonyl]amine }pyrimidin-4-yloxy]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 NH4C1 (150 ml) was then added to the reaction mixture which was
extracted with DCM (3x150 ml). Organics were combined, dried (MgSOs) and reduced in

20 wvacuo 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"]

IH NMR: (DMSO) & 1.16 (d, 3H), 3.37-3.41 (m, 4H), 3.46-3.51 (m, 2H), 3.75-3.79 (m, 4H),
4.40-4.48 (m, 2H), 5.11-5.17 (m, 1H), 6.01 (s, 1H), 7.13-7.21 (m, 3H), 7.31-7.39 (m, 2H),

25 8.28(d,2H)



- 7.41 (In, 2H), 7.79 (d, 1H), 8.00 (d, 1H), 11.57 (s,
111) 15 The internediates for this conpound were
prepared as follows: i)

(4R) - 4- (i soPropoxynet hyl) - 2, 2-di net hyl- 1, 3- di oxol ane
TWoaous@bswis on of 2, 2-di methyl-1, PCT/GB2005/003257
3-di oxol ane- 4- net hanol (2g), in DMSO (50nL), powdered
pot assi um hydr oxi de was added portionwi se at 0C t hen
warmed to roomtenperature. 2- 20 |odo-propane (43nl)
was added to the m xture atlZd€ then stirred for 72h at

SRR St PSR g o 1o 0 Lo

was washed with H20 t hen brine (x2) and dried (MgSQH4),
v ) (A O R0 ey Ry o w3l Rytelqebaei Do)
y]&uﬂ'ox@&]abﬂnu}ﬁiﬁl)ndlﬂ. A3Botydprophhoatéd. 31 (s, 31) ) 3 30 -

5 T? fl FP?futg)H)OT 1 4);%%(:1 % Zp(?&ger%zlx.rﬁa (} f%ﬁ) &%xane]()l Omg was added su anride
(02026 @) A4 BLIRAEbN (RS 220 (h2 behted LBfeflux in dioxane for 72h. The reaction
A e I T A
witd théh 8 dhickd I@cidod yRldd-pyridh-S9lpipet@ite-0fsulfonamide as a white solid. A
a7 g SRR WL 2 tp gy L1 3 o oxol ane

10 tris(dibenzylideneacetone)dipalladium (0) (50 mg), 2-dicyclohexylphosphine-2’,47,6-tri-
isopropyl-1,1’-biphenyl (XPHOS) (50mg), cesium carbonate (0.438 g) and 2-[[6-chloro-2-
{{(2,3-difluorophenyDmethyl]thio]-4-pyrimidinylloxy]-(2R}-propanoic acid ethyl ester ((the
product of example 5 step i), 0.350g) in dioxane (10ml) was heated at reflux in a microwave
at 100C, 300W, open vessel with cooling for 30 mins. The reaction mixture was then reduced

15 in vacuo and the residue was partitioned between EtOAc (150 ml) and H2O (100 mi). The
organics were separated and the aqueous layer was re-extracted with BtOAc (2 x150ml).
Organics were combined, dried (MgSQ,) and reduced in vacuo to give the subtitle corpound
as a yellow solid, Yield: 0.720 g
MS: APCI(+ve) 595 [M+H"]

20
Example 71
N-[2-[[(2,3-Difluoropheny)methyl]thio]-6-[(1R)-2-hydroxy-1-methylethoxy]-4-
pyrimidinyl ]-(3R)-3-~ethylpiperazine-1-sulfonamide

Z%....

\\’

,/\N,S\ F

25 To a solution of ethyl(2R)-2-[(2-[(2,3-difluorobenzyl) thio]-6- {[(3R)-3-
ethylpiperazine)sulfonyl]amino }pyrimidin-4-yl)oxylpropanoate (the product from step i)



5 product fromstep (i), in MeOH (30nL), was added

dropwi se to the reaction nixture. The sol ution was

then warnmed to roomtenperature and stirred for 2h.

The reaction m xture was evaporated to give the

subtitle conmpound as clear oil. Yield: 0.8g 11-1

NVR: (DMSO) 5 1.07 (dd, 6H), 3.21 -3.37 (m 411), 3.47
-3.55 (m 2H)

10(2/ 2)-14(tert-Butyl (di met hy3¥si | yfi oxy}-3-i sopropnpr
opan-2-ol The subtitle conpound was prepared according

t o (0¥ prTHFEtUmlew:o eddbd VEEH/ 1n mm lrt), B 1eBictiGrOwas thbrd shirred for 18h

051 S 25l RIS 0001 e Nl LB v
t er POMIPYFLY: Repeiss were Fappbineds K5l 0@@@9@1}&6 in vacuo and the resulting

tri edidug barphimRa bybred BPLG to giREndide &ﬂp&ﬂe&hﬂmmohamb%ne
(50ng) at 0OC to give the subtitle conpound as a clear,

col purAreRsweddos pisdyyy Yield: 1.86g 11-1 Nlv112..: (DVS0)
50. 07 (s, 611)091( 9H), 1.11 (d, 611)326-

3. 35116144183;018&1;5)503 38, 1283( ,Qis8l 676D 1314972 3 112,698 38 (m,

4 [E%}ﬂc?-"ﬁ“ tﬂb%‘w w7 an S5 S 1 08160 JED: 43 BN D),
y mes.teyd 35 @ n By §.28 (b B1),|609-042m, Z0, 7.19-7.24 (m, 1H)

[ (2, 3-difluorobenzypthiol pyrimdine The subtitle

C ONTE EhiEnadias fopthie paipRald ’egehaidagillet he procedure

outlined in exanple 1 step iii) using

4, 6y Bngin e gefol A dnmedpitnfinagpbpReIERs-ehar | m di ne

pr Oge?%)?fer %%gﬁ’;ﬁ'ﬁ%?ﬂy%%‘{“oxy} 3-i sopr opoxypr
Sﬁsfouw et B S e i

rzzsumwr Wé@n Pd et yalpt ig dioganeRpsdyVRe reagion (nma@;)was purified
5 1919 oeding Mhy sbklend Aldking with (200 mi) MeOHJNH‘a The eluent was then teduced m vacuo
oxy%@ i %&Bxenert I%Ut }Zl:l émélcasaw )so%dlﬁyl ] OX%}(BIQ) ezazme-

d| flu&WéMZW?@b)b o]tpsitifhlcmywmyﬁi}tpﬂladmt hy®- 1 K0 mmhz 2

glog %Ozfghjmﬁi GBZO .1 o hm I L%mgg?)o T gy shm cecbonale

0 QS e R aaeznrﬁéﬁg T A AR G popct
( O 5Bghyl e@er ((the product of example § step 1), 0 350g) in dioxane (10ml) was heated at reflux in
di cygi-BRa% W 1@5@%6&% B Zesseft witPeoalink s BRRE rﬁme;eaan hixtlthen

e”y' s b ol s GE S CALRCRRS (o 280 o o0 oy The

y neﬁrh;ﬁme.tﬁrxga]ated and the aqueous layer was re-exiracted with EtOAc (2 x250ml). Organies
6-C I [ t

oy ool higs fadtoh PERRRNE YA 6 Rk B G Blip Attt &
Pursokd ¥i8lei0dRS fuas by coI umm chr omat ography on silica

gel using Et0Acl|so-hexane (2:8) 50:70 as eluent, to

gi VESAREIteeFEMIEipound as a white solid. Yield: 90ng

MB: APCl (+ve) 645 [ M+111
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10 Exanpl e 80
N-{21(2, 3-Di f1 uor obenzyl )t hi o] - 61( 1R) - 2- hydroxy 1-nmeth
yl et hoxyl pyri m di n-4-y11-1, 2-

OwgBhdgMAskH | m dazol e- 4-sul fonam de The ti t]!'(;er/Gmousmoszs?
conmpound was prepared according to the procedure

outlined in exanple 11 using a 15 m xture of ethyl
(2R)-2-[(2-[(2, 3-di fl uorobenzypthio]-6-([(1, 2-di et hyl
-1H it ni dazol - 4- =125-
E%OSHI £€nyl ] am no) pyri m di n- 4- ypoxy] propanoate (the
fromstep (i) (0.25g), lithium borohydride (2M
NSIQ-I[MISBIﬁilﬂlidi-oﬂ'ﬁen}lgmeﬁylé%{ﬂé)ﬁ-[@lm ZTEIRréﬁ_,ﬂL%nﬁﬂﬂwttfhc{xb'}:ﬂ ion
Was, erse ase as e stationary
PHHB’?&SITER’ %géf'a?tbrlmlﬂél% £l e phase) then
titurated with Tol uene, DCM ang then Et 20 /i so- hexane
to give the title conpound as Qﬂlq\hlte solid. Yield:
44mg MS: APCl (+ve) 486 [ M+ /QM’ (DVB0) 8 1.14
(d, 3H), 2.27 (s, 311), 3 443 3. 49 (in, 2H), 3.56 (s,
3H), 4.41 (; 2H), 5,02 - §4 111)F, 6.11 (s, 1H),
7.08 -7.20 (iny_l—k) ,g,\z - 43 21, 7.92 (s,
1H), 11.44 (s, 1H) ThH mNern%du i or this
conmpound was pHekared as''fol | ows: 1) Ethyl

(2R)-2-1(2-[(2,3-¢li Il uorobenzyl )t hi o]-6-{[(1, 2-di net hy
| -1H i m dazol -

r{aiifer S bR e GRS R
dm@@ﬂnf@mehﬁmdﬂyﬂdnﬁxm}p@ﬁmm 8-yl o:eg.t];&bpz(nbata (thespro@cafrom step i),
0. g(?ﬁ’ﬁt “'h%%&o was '&5%31 1t TA70l S TR e nGv A Ay stirred
fok 1 8H54t (Rl’leitﬁxyiled d&nea@em ﬁﬂ)ev)ailtmlaﬂc&dlwmh ﬁﬁhuoﬁﬁﬁﬁ@}a which was
cﬁ%ﬂlﬁ‘? &ﬁ&gg&{gxgﬁ%ﬁ? (Srg&tgtési vﬂﬁrr? %Oérr\’t}_b%ﬁl :i.rgg ?I&ggéé )and reduc%cli B:
vaZm?.éxﬁ-tEd‘hierét@:g&c{lc:l.l(quTf tpuhIilfgjd-bZ-prepr}i]PrLrﬁ tgi g;]veltl]leot;(tle]c?r(ng%u)nii asr a
g’lﬁf‘asﬁgﬁ? "QQE @y& hyl yest er (t hep)r;r oduct o%/ exa?/rpl e 11 P
Iv%t Apco:ll(}ve() 8o2pg)Hgnd gi oxanﬁ élzlolrrfé;l Puri f : ﬁat i on was
058195 e LR 3 20 et Yy G 434l 21,

_ ©)351¢ I | {17 80 | H26-9: ,
4*75 s@gﬁ, (}D\/gaﬂggg (1?, Nrmls&s 111?1 D|91e lﬁlg_m,YH-E 6-93804, 1H)
739-745 (m, 1

The intermediate for this compound was prepared as follows:

1) Ethyl (2R)-2-[(2-[(2,3-difluorobenzyD) thio]-6-{[((3R,55)-3,5-
dimethylpiperazine)sulfonyljamino}pyrimidin-4-yl)oxy]propaneate

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 H2O (150ml) and the aqueous re-
extracted with EtOAc (2x150ml). Organics were collected dried and reduced in vacuo to yield
(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)dipaliadium (0) (50



2-1442-(2,3-D fl uoro-beuzyl sul fanyl) - 6- net hoxy-pyrimd ~
i n-4- Asul f anoy1Fpi perazin-1- 15

y1}- N, N-di net hyl - acet am de To a solution of
Nyb-2Disroedsbey 1- 2- pi per azi n- 1-yl - acet am de (0. 52g)/GBR00S/003257
di oxane (20nL) was added sul fam de (0.29g). The

reaction m xture was then heated at reflux for 2411

The reaction mxture was allowed to cool before being
reduced in vacuo to give thE&6-nternedi ate 20 conpound

B B 03l S e, o
cammlaierﬁ@&fi ) aad<’é‘ﬂﬁﬁﬁl-@loio-gﬁﬁbﬁ(dlﬂn)amphem@mthm]thiOﬂHf’re of the

P’? %&h‘%éﬁ ;ﬁﬁ dpa% n eoalcen&g(r)lte t(sr [g %’du"t O Agiep » 0-3¢) n

dﬁxﬂbcmmh&xyéqndﬂos peflia 0 a?mcﬂowa(«se at 100Gy GO[DWD(}ﬂBﬂ Leskel-viibp

5 co&ai@: o&&@‘r@ ;E i%e(éaG 7&? %g(tu(i'g%rlag the lg: gerdtkl)c%g?r} veacuo anéc‘r:lgf.gnz residue was
padmﬁdnu@ m@b@wmetmlrbﬁ mdqz‘[zfﬁ(m@ﬁi)crxbemfganm wetenepdritb®and the
ct of exa &l%gp 1[5&0 30Qg) .and di oxane 4
@P?Hs BT WEIPICKY %ﬂd.%s o SEpfiny e ppippined, drie
d' S30Rid ¥ died hh@c@ttakivgﬂﬁrsﬂbtltté@o ound as a yellow solid. Yield: 0.940 g
M% %%é SZSPC“ 20051003257 138 phase and
= nfe Y+ las the nobile phase) then M nuted
10 with MeOH followed by DCMto give the title conpound

as a white solid. Yield: 0.24g Ms: APCl (+ve) 517
Examnlei/3 NivI R (00300) 5 3.00 (s, 3H), 3.02 (s,

N:'i'ﬂ)[(Z fﬁDﬁﬁlorob%n{ﬁ)ﬂ‘l -6-fittle ) Erﬁfoxyqzﬁﬁl)&h{’lﬂihoﬁ'f%}ynﬁulﬁjb? -45y1)-9-

1
m?tbdkﬁ-x;%blemlolgﬂinom%é lforewiigen ' 11 Exanpl e 82
4- Pyridi n-4-yl met hyl - pi per azi ne- 1- sul f onk add
[2-(2,3-difluoro-benzyl sul fanylLy - 6 H
znet hoxy- pyrim di n-4-y11-am 1 e title conpound
was prepared according to thel_procedure outlined in

exanpl e 81 using a mxtupe OTN F

1- Pyridin-4-yl et hyl - pigrer iqd\go. 3 s fam de
(0.29g) and di o¥ oﬁg. | ' &ed
tris(dibenzylidengacetjone)di pal | adi u (92my),

2-di cycl ohexyl pho 02", 4", 6" -tri-/rdpropyl-1,1'-bip

henyl ()CH OS) (67ng), cesium carbonate (0.49q),
15 TdaG@theonos 2thyll(BR)-2-[(2-[(2,3- d1ﬂuorobenzy1)thlo]-6 {[(9-methyl-3,9-

RS B R s T

frohQep i), 0.85y) ik THR{ 1001) Wasadbed 2V LB ISEin [I'HHY(&GJIIIBL'GJG reaction was

NETLE RN SRR TE T R

relytionGhik b whistewdsleiridtdd vt DOPIQBRIG0RY. Craficd wers ebmﬁned, dried
20 (l\XlgS%S ando I‘egu%gd in vacuo and the resulting residue was purified by prep HPLC to give

the title compound as a white solid. Yield 20mg

MS: APCI(#ve) 530 [M+H"]

'H NMR: (CDCLs) 8 1.27 (4, 3H), 1.32-1.40 (m, 2H), 1.65-1.80 (m, 4H), 2.54 (s, 3H), 2.91-

3.05 (m, 2H), 3.39-3.48 (m, 2H), 3.65-3.75 (m, 2H), 4.03-4.11 (m, 1H), 4.16-4.24 (m, 1H),
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)




10

15

20

25

M5: APCI (+ve) 523 [M+11] 20 111 NWR (CD30D) 32.77 (t,
411), 3.47 (t, 411), 3.96 (s, 3H), 4.Q1 (s, 2H), 4.51
(s, 211),-6.13 (s, 111), 7.07- 7.24 (m 2H), 7.34 -
7.42 (m 1H), 7.99 (d, 2H), 8.76 (d, 211) WO -
280ewe04833PCT/ GB20057003257 - 13 9- Exanpl e ME3I/GH3005/003257
4- (Tet rahydro-furan-2-yl net hyl ) - pi perazi ne-I-sul fonle
add
[ 242, 3-di fl uorobenzyl sul fanyl ) - 6- met hoxy- pyri m di n-4-y
1] - am de The title co nd was prepared according
TheOndehRedRieI6 LA EmPdtnl Ivoaegmpﬁecsaﬁaﬁm 81 using a
m xture of 1-(tetrahydrofuran y1l) - 1- pi perazi ne
(0.51g), sulfam de (0.29g) and di oxane 10 (20ni).

) 'i,ﬁ!.le @mdz PG5l it BEAFY) ISR S VT 5 Y. BRlabRIEA fhon-3-

ylbu@mlhma}pmmmawmmpmm ri-isopropyl-1,1'-biph
e e
adged sulfeinigie (& 372 hed the maction muttueeveaythen hemedsat egbluk jo K@dmgpe for
mnfl%edef%eﬁ]&,&wwa}%ﬁ%a b] loidiht 8o BT B HENALRPTIR IR LR

symmetry as e stationary pha
(290D sldhe elypmtivras khen sedueeddn mashd Foyigléy as:a_e)hyi-&&n 15

ST Wbl oLVl 1450t BN e

3 ,M@z:{hm}g:lo 51_123 1 ]pmaaﬁ3 sulfon;p_Mdc (m ys(glb@zﬂgiengcﬁqnemipﬁuadium
(0F gl 2ofiinbigling 2 oty P iy b0 i)
cefingBabonat(d)31g)6an0 8-[( G shlare-B)[[(23-:ddBuoropheyhmethnllthQ-4211) |
pyfimdingloky FORS Brophidic aciiRug? 084 O st W CBaA04 Q058 W255) in

1,4-dioxane (10ml.) was heated at reflux in a microwave at 100°C, 300W, open vessel with

cooling for 30min. The reaction mixture was then reduced in vacuo and the residue was
partitioned between EtOAc (150mi) and H>O (100ml). The organics were separated and the
aqueous layer was re-extracted with EtOAc (2 x150ml). Organics were combined, dried
(MgSQ,) and reduced jn vacuo to give the subtitle compound as a yellow solid. Yield 0.35 g
MS:-APCI(+ve) 572 [M+H]

Example 74
N-[2-[[(2,3-Difluorophenyl)methyl]thie]-6-[(1R)-2-hydroxy-1-methylethoxy]-4-
pyrimidinyl ]-(35)-3-methylpiperazine-1-sulfonamide

s HrH &

To a solution of Ethyl (2R)-2-[(2-[(2,3-difluorobenzyl)thio]-6-{ [((35)-3-methylpiperazine-1-
sulfonamide)sulfonyl]amino jpyrimidin-4-yl)oxy]propanoate (the product from step i)
(0.94g) in THF (10 ml) was added 2M LiBH; in THF (1.8 ml). The reaction was then stirred
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-140- Exanple 84

4- (3- D et hyl am no- propyl) - pi perazi ne-1-sul fonic acid
[2-(2, 3-diffuoro-benzyl sul fanyl)- 5

6- met hoxy-pyrimdin-4-yl]l-anide ON, r'I;SSN S H

/ WO 206924823 | e conpound was prepared accor di nBCT/6BLAE003257
procedure outlined in exanple 81 using a m xture of N,
N- di net hyl- 3- pi perazi - 1-yl propan- 1-am ne (0.51q),

sul fam de (0.29g) and di oxane (20n). Fol | owed by
tris(di benzyl i deneacet one) di#hl | adi um (0) (92ny), 2-

fo1EQSh at RT. Satu:ated N'H4Cl (150 ml) was then added to the reaction Imxture wtuch was
di cycl ohexyl pho i no-2', 6'-tr|-|soprg&é
ey 100 PGS Cog S, Oreamibuine i GraMbgy, aod reduced fn

Soana A A e B R

‘%ny“ m di ne
elsdido¥iglde3{™NL) . Purification was by reverse phase

%ﬁd@y b[M.a§ the stationary phase and
cet tr|Ie as the nobile phase) then titurated

WI@D@@N@I 3VED BHD,dI 4 13D 38 IFENB (o 3§D\320-789 (htdEs, 3.67-

SRR 1 243 MRhanB) ST el ogk B ST gmpp. 13-

7290p, 1), 48 - 2.53 (in, 1011), 2.78 (s, 611), 3.02
-3.11 (m 211), 3.90(s, 3H), 4.49 (s, 2H), 6.12(s,
1H), 7.13 -7.22 (m 1H), 7.30- 7.44 (m 2H - WO
TROREHOSNS2 BPCTY GBDD LGS BQBDPERA adiblows:

i) Ethyl (?.R)-Z-[(2-[(2,3-diﬂuorobenzyl)thio]-(i-{[((38)-3-
methylpiperazine)sulfonyl]Jamino }pyrimidin-4-yl)oxy]propanoate

To a solution of (25)-2-methylpiperazine (0.914g) in dioxane (10ml) was added sulfaraide
(0.746g) and the reaction mixture was then heated at reflux in dioxane for 3d. The reaction
mixture was partitioned between EtOAc (150ml) and HoO (150ml) and the aqueous re-
extracted with EtOAc (2x150ml). Organics were collected dried and reduced in vacuo to yield
(35)-3-methylpiperazine-1-sulfonarnide as a white solid (0.27g). A mixture of (35)-3-
methylpiperazine- 1-sulfonamide (0.27g), tris(dibenzylideneacetone)dipalladium (0) (50 mg),
2-dicyclohexylphosphino-2°,4’ 6’ -tri-isopropyl-1,1'-bipheny] (XPHOS) (50mg), cesiom
carbonate (0.628 g) and 2-[[6-chloro-2-[[(2,3-difluorophenyl)methy!]thic]-4-
pyrimidinylJoxy]-(2R)-propanoic acid ethyl ester ((the product of example 5 step i), 0.50g) in
dioxamne (20ml.) w;als heated at reflux in a microwave at 100°C, 300W, open vessel with

_ cooling for 30 mins. The reaction mixture was then reduced in vacuo and the residue was

partitioned between EtOAc (150 ml) and H»O (100 ml). The organics were separated and the
aqueous layer was re-extracted with EtOAc (2 x150ml). Organics were combined, dried

(MgS0y) and reduced in vacuo to give the subtitle compound as a yellow solid. Yield: 0.940 g
MS: APCI(+ve) 532 [M+H"]
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5 Exanpl e 85 Piperazine-1,4-disulfonic acid
[ 2- (2, 3-di fl uoro-benzyl sul fanyl) - 6- net hoxy- pyri ni di n-4
- yl]-amde dimethylamde "a CN;SZN | "Ns H 0=S The
title conpound was prepared by addi ng di met hyl

bf %I 3chloridetoasolution of N~ 10 o -

fb@ 2230 | uor ophenyprri et hyl ]t hi o] - 6- metREGGRIASPR2ST

di n-4-yl ] pi perazi ne- 1-sul fonam de, trifluoroacetate
salt (the product from exanple 36) (0.25g) in DCM
(5mL). Purification was by _fa8verse phase HPLC
(symretry as the stationary phase and TFA/ acetonitrile
as the nobi k phase) then titurated with Tol uene, DCM
followed by Et20 to give the title conpound as a white
solid. Yield: 0.11] 15 MS: APCl (+ve) 539 [M+rH 11-1 —
NMVE: (DMBQ) 52.73 (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
110, 7.29 - 7.45 (m 2H), 11.28 (s, 1H Exanpl e 86
M 3-Di | I uoro- benzyl sal fany1) - 6- et hoxy pyr| m di n

Nt a B BB e R - SREv b Dotamiguidie-+

yhwid-diazepareddsubfgnagide ng 1M NaOH (l1inL) to a solution of
{44242, 3-
Di f 1 uoro- benzyl sul fanyl) - 6- methoxy- pyri m di n-4-yl sul fa
noyl kpi perazin-1-yl)-acetic fhyl ester (the
product fromstep i) (0. 319) in ;MeOH (1nm).
Purification was by 6ev se HPLE (symetry as
the stationary etonltrlle asthe
nobi | e phase) t hefy 1Tty r'1:e
foll owed by E tofgiveHdthe title g und asavvhite
solid. Yield: i V5. APCI (+ve) 49 H|

N-(2-[(2,3-Difluorobenzyl)thio]-6-{[(1R,2R)-2-hydroxy-methylpropyl]Joxy }pyrimidin-4-yl)-
tert-butyl 4-(aminosulfonyl)-1,4-diazepaue-1-carboxylate (1.6g) was dissolved in DCM
(30ml) and stirred until in solution. To this solution was added TFA (30ml). The reaction was

TA/

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

MS: APCI(+ve) 504 [M+H*']

'H NMR: (DMSO) & 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 (10, 2H), 4.99-5.05 (m, 1H), 5.09 (5, 1H), 7.14-
7.23 (m, 1H) , 7.31-7.40 (m, 2), 8.65-8.72 (m, 2H)

The intermediate for this compound was prepared as follows:

i) N-(2-[(2,3-Difluorobenzyl)thio]-6-{[ (1R,2R)-2-hydroxy-methylpropylloxy }pyrimidin-
4-yD)-tert-butyl 4-(aminosulfonyl)-1,4-diazepane-1-carboxylate

A mixture of 4-sulfarnoyl-1,4-diazepane-1-carboxylic acid tert-butyl ester (the product from
example 68 step i) (0.541g), tris(dibenzylideneacetone)dipalladium (0) (50 mg), 2-
dicyclohexylphosphine-2°,4’,6°-tri-isopropyl-1,1°-biphenyl (XPHOS) (50mg), cesium
carbonate (0.55 g) and (2R,3R)-3-({6-chloro-2-[(2,3-difluorobenzyl)thio]pyrimidin-4-
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NM Rj (CO300) 8 2.99 - 3.05 (n, 411), 3.39 (s, 2H,
3.46- 3.53(m "411), 3.92 (s, 311), 4.47 (s, 211), 6.10
(s, 1H), 7.05 - 7.24 (m 311),_ 7.35 (t, 111) 10 The
internmediate for this conpound was prepared as

f el

{%’d[zgkﬂﬁfbysg) Di fl uoro-benzyl sul fanyl) - 6- net boxfpﬁﬂﬁnrz??ﬁlp‘&zs"
irt-4-ylsul fanoyll-pi perarin-1- yl)-acetic add et hyl

ester 15 The subtitle conpound was prepared by adding
60% sodi um hydride (0.18g) pgj.tionwise to a solution

of N- [2-thio]-6-nmethoxypyrimdin-4-yljpiperazine-1-
yBok)brznd-diethetproduct if ienanpde Astep 8,4).341¢) ihdiopareddomly wasrheated at

T Bt ) 8, G o O e

ntidGre avad thex redacdenl vavub hnd:‘lhé)#ksldueTahparaIB@hn"Iweenl 292 @ersl) and

i {
TR S0 RN b2 T T8 B i
(Ex 2htingle Coganits @Erel-&pd‘.lbml:@! -daBChQMQSCpD aelrradicedinlvasud dnd rieaesulting
benz

b se oo Bl e L B s 3o O o y sl sl Y 1.2
MBaAPQieparcod [(MeHYr di ng to the procedure outlined in
exanpl e 24 using a m xture of

{4-12-(2,3-D fluoro-benzyl sul fanyl) - 6- net hoxy- pyri m di
Exadpkl76ul f anoyl ] - -143- piperazin- 1 -yl)-acetic acid

Ny PR ot sBio R AR B GOF tacte o Heefpyeimidine-
yI)1(3R(HS)-3j5natithethy(pgiperd zind?Lisilfonamideon was by reverse

phase HPLC (symmetry as the stationary phase

andi gH40Ac/ acetonitril e as the nDbl | e phase) then
titurated with Tol uene, MeOH ¥t by DM to give
the title conpound as a whit SO|Id 5Y|eld 13ng MS:

APCI (+ve) 476 [ M+H

‘ /

S F

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
mixture was partitioned between EtOAc (150ml) and H,O (150ml) and the aqueous re-
extracted with EtOAc (2x150ml). Organics were collected dried and reduced in vacuo to yield
(3R,58)-3,5-dimethylpiperazine-1-sulfonamide as a white solid (1.05g). A mixture of (3R,55)-
3,5-dimethylpiperazine-1-sulfonamide (0.541g), tris(dibenzylidencacetone)dipalladivm (0)
(50 mg), 2-dicyclohexylphosphino-2°,4’,6'-tri-isopropyl-1,1°-biphenyl (XPHOS) (50mg),
cesium carbonate (0.731 g) and (2R,3R)-3-({6-chloro-2-[(2,3-diflnorobenzyDthio]pyrimidin-
4-yl}oxy)hutan-2-ol ((the product of example 4 step i), 0.541g) in dioxane (40mL) was heated
at reflux in a microwave at 100°C, 300W, open vessel with cooling for 20min. The reaction
mixture was then reduced in vacuo and the residue separated between DCM (200 ml) and
H20 (200 ml). The organics were separated and the aqueous layer was re-extracted with DCM
(2 x 200ml). Organics were combined, 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: 80mg
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N-(2-[(2,3-difluorobenzyl) thio]-6-{ [(1R,2R)-2-hydroxymethylpropyl]oxy }pyrimidin-4-yl)
tert-butyl 4-(aminosulfonyl)piperazine-1-carboxylate (1.45g) was dissolved in DCM (10ml)
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
Yield: 25mg

MS: APCI(+ve) 490 [M+H"]

'H NMR: (DMSO) & 1.02 (d, 3H), 1.09 (d, 3H), 3.01-3.05 (m, 4H), 3.14-3.18 (m, 4H), 3.64-
3.71 (m, 2H), 4.32-4.42 (m, 2H), 4.69-4.73 (m, 1H), 4.87-4.94 (m, 1H), 5.84 (s, 1H), 7.10-
7.17 (m, 1H) , 7.27-7.34 (m, 1H), 7.40-7.46 (m, 1H)

The intermediate for this compound was prepared as follows:

i) N-(2-[(2,3-Difluorobenzyl)thio]-6-{] (1R,2R)-2-hydroxymethylpropyljoxy}pyrimidin-4-
yl) tert-butyl 4-(aminosulfonyl)piperazine-I-carboxylate

A mixture of 4-(Aminosulfonyl)-1,1-dimethylethyl ester-1-piperazinecarboxylic acid
(0.663g), tris(dibenzylideneacetone)dipalladium (0) (50 mg), 2-dicyclohexylphosphino-
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2' 4 6'-tri-isopropyl-1,1’-biphenyl (XPHOS) (50mg), cesium carbonate (0.731 g) and
(2R,3R)-3-({6-chloro-2-[(2,3-difluorobenzyl)thio )pyrimidin-4-yl }oxy)butan-2-ol ((the
product of example 4 step i), 0.541g) in dioxane (40ml.) was heated at reflux in a microwave
at 100°C, 300W, open vessel with cooling for 1.5h. The reaction mixture was then reduced in
vacuo and the residue partitioned between EtQOAc (200 ml) and H,O (200 ml). The organics
were separated and the aqueous layer was re-extracted with EtOAc (2 x 200ml). Organics
were combined, dried (MgSO4) and reduced in vacuo to give the subtitle compound as a
yellow solid. Yield: 1.45g

MS: APCI(+ve) S90 [M+H']

Example 78
N-(2-[(2,3-Difluorobenzyl)thio]-6-{[(1R,2R)-2-hydroxymethylpropylloxy }pyrimidin-4-
yD-1,2,3 4-tetrahydroisoguinoline-7-snlfonamide

A~_-OH

O‘ ’,O | \N F

N-(2-[(2,3-Difluorobenzyl)thio]-6- {[(1R,2R)-2-hydroxymethylpropylloxy }pyrimidin-4-y1) 2-
(trifluoroacetyl)-1,2,3,4-tetrahydroisoquino line-7-sulfonamide (the product from step iii),
0.54g) was added to a solution of 7N NHs in MeOH (20ml), sealed and stirred at room
temperaturefor 1h. The reaction was reduced in vacuo and the resulting residue purified by
prep HPLC to give the title compound as a white solid. Yield; 180mg

MS: APCI(+ve) 537 [M+H"]

'H NMR: (DMSO0) 8 0.98 (@, 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 (1, 1H), 5.63 (s, 1H), 7.09-7.15 (m, 1H), 7.21-
7.23 (m, 1H), 7.26-7.39 (i, 2H), 7.56-7.61 (m, 2H)

The intermediates for this compound were prepared as follows:

i) N-(fert-Buty))-2-(triflucroacetyl)-1,2,3,4-tetrahydroisoquinoline-7-sulfonamide
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DCM (50ml) was added 2-methylpropan-2-amine (1.73g). The reaction was then allowed to
stir at room temperature 18h. The reaction was partitioned between H>0 (100ml) and DCM
(100ml). The organics were separated and the aqueous layer was re-extracted with DCM (2 x
200ml). Organics were combined, dried (MgSQO4) and reduced in vacuo to give the subtitle
compound as colourless oil. Yield: 3.56g

'H NMR: (DMSO) 8 1.10 (s, 9H), 2.95-3.02 (m, 2§Y), 3.80-3.86 (m, 2H), 4.79-4.86 (m, 2H),
7.37-7.49 (m, 2H), 7.63-7.72 (m, 1H)

ii) 1,2,3,4-Tetrahydroisoquinoline-7-sulfonamide
N-(tert-Buty])-2-(trifluoroacetyl)-1,2,3,4-tetrahydroisoquinoline-7-sulfonamide (the product
from step i), 1.78g) was dissolved in TFA and stirred at room temperaturefor 96h, The
reaction was reduced in vacuo and the residue purified by column chromatography on silica
gel 50% EtOAc/50 % iso-hexane to give the subtitle compound as a white solid, Yield: 0.65g
'H NMR: (DMSO) § 2.95-3.02 (1, 2H), 3.80-3.86 (mn, 2H), 4.80-4.85 (m, 2H), 7.38-7.43 (m,
1H), 7.64-7.77 (m, 2H)

iif) N-(2-[(2,3-Difluorobenzyl)thiol-6-{[(1R,2R)-2-hydroxymethylpropyl]oxy }pyrimidin-
4-y]) 2-(trifluoroacetyl)-1,2,3,4-tetrahydroisoquinoline-7-sulfonamide

A mixture of 1,2,3,4-Tetrahydroisoquinoline-7-sulfonamide (the product from step ii), 0.65g),
tris(dibenzylideneacetone)dipalladium (0) (50 mg), 2-dicyclohexylphosphino-2’,4’,6'-tri-
isopropyl-1,1’-biphenyl XPHOS) (50mg), cesium carbonate (0.731 g) and (2R,3R)-3-({6-
chloro-2-[(2,3-difluorobenzyDthio]pyrimidin-4-yl }oxy)butan-2-o] (the product of example 4
step 1), 0.432¢) in dioxane (40mL;) was-heated at reflux in a microwave at 100°C, 300W, open
vessel with cooling for 20min. The reaction mixture was then reduced in vacuo and the
residue separated between DCM (100 mb) and H;O (100 ml). The organics were separated and
the aqueous layer was re-extracted with DCM (2 x 100ml). Organics were combined, dried
(MgSO;) and reduced ir vacuo and the resulting residue was purified by colomn
chromatography on silica 50% BEtOAc/50 % iso-hexane to give the subtitle compound as a
clear oil. Yield: 0.54g

MS: APCI(+ve) 633 [M+H")
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Example 79
N-{2-[(2,3-Difluorobenzyl)thio]-6-[(15)-2-hydroxy-1-
(isopropoxymethyl)ethoxy]pyrimidin-4-y1}-1-methyl-1#H-imidazole-4-sulfonamide

The title compound was prepared according to the procedure outlined in example 34 using N-
{6-[(1R)-2-{[tert-butyl(dimethyl)silylJoxy }-1-(isopropoxymethyl)ethoxy]-2-[(2,3-
difluorobenzyl)thiolpyrimidin-4-y1}-1-methyl- 1 H-imidazole-4-sulfonamide (the product from
step (v) (90mg) in THF (5mL) and 1M solution of tetrabutylammoniumfluoride in THF
(0.28mL) to give the title compound as a white solid. Yield: 30mg.

MS: APClI(+ve) 530 [M+H")

'H NMR:(DMSQ) 8 0.98 - 1.04 (m, 6H), 3.47 - 3.56 (m, 4H), 3.67 (s, 3H), 4.40 (s, 2H), 5.14
(q, 15}, 6.17 (s, 1H), 7.07 - 7,18 (m, 1H), 7.28 - 7.41 (m, 2H), 7.79 (d, 1H), 8.00 (d, 1H),
11.57 (s, 1H)

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-dioxolane-4-methanol (2g), in DMSO (50mL), powdered
potassium hydroxide was added portionwise at 0°C then warmed to room temperature. 2-
Iodo-propane (43ml.) was added to the mixture at 0°C then stirred for 72h at room
temperature. The reaction mixture was diluted with H>O and extracted with EtOAc. The
organic layer was washed with H,O then brine (x2) and dried (MgSO,), filtered and
evaporated to give the subtitle compound as clear, colourless oil. Yield: 2g

IH NMR:(DMSO) & 1.08 (d, 6H), 1.26 (d, 3H), 1.31 (s, 3H), 3.30 - 3.43 (m, 2H), 3.51 - 3.61
(m, 2H), 3.94 - 4.00 (m, 1H), 4.08 - 4.15 (m, 1H)
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ii) (25)-3-isoPropoxypropane-1,2-diol _

Acetyl chloride was added dropwise into a solution of MeQH (30mL) at 0°C with stirring for
5 min. A solution of (4R)-4-(isopropoxymethyl)-2,2-dimethyl-1,3-dioxolane (1.7g) (the
product from step (i), in MeOH (30mL), was added dropwise to the reaction mixture. The
solution was then warmed to room temperature and stirred for 2h. The reaction mixture was
evaporated to give the subtitle compound as clear oil. Yield: 0.8g

'H NMR:(DMSO) & 1.07 (dd, 6H), 3.21 - 3.37 (m, 4H), 3.47 - 3.55 (m, 2H)

iii) (2R)-1-{[tert-Butyl(dimethyD)silyl]oxy}-3-isopropoxypropan-2-ol

The subtitle compound was prepared according to the procedure outlined in example 34 step
iif) using (25)-3-isopropoxypropane-1,2-diel (0.80g) (the product from step (i) in DCM
(10mL), tert-butyldimethylsityl chloride (1.59g), triethylamine (1.43mL) and 4-
(dimethylamino)pyridine (50mg) at 0°C to give the subtitle compound as a clear, colourless
oil. Yield: 1.86g

'H NMR: OMSO0) § 0.07 (s, 6H), 0.91 (s, 9H), 1.:11 (d, §H), 3.26 - 3.35 (m, 2H), 3.37 - 3.45
(m, 2H), 3.49 - 3.61 (m, 2H), 4.63 (d, 1H)

iv) 4-[(1R)~2-{[tert-Butyl(dimethyDsilylJoxy}-1-(isopropoxymethylethoxy]-6-chloro-2-
[(2,3-difluorobenzyl)thio]pyrimidine

The subtitle compound was prepared according to the procedure outlined in example 1 step
iif) using 4,6-Dichloro-2-[(2, 3-difluorobenzyl)thioJpyrimidine (product of example 1 step ii)
(0.46g), (2R)-1-{[tert-butyl(dimethyDsilylloxy}-3-isopropoxypropan-2-ol (product of step iii)
(0.66g), THF (5mL) and 60% sodium hydride (80mg), to give the subtitle compound as a
colourless oil. Yield: 0.56g

MS: APCI(+ve) 519/521 [M+H™]

V) N-{6-[(1R)-2-{[tert-Butyl(dimethyDsilylJoxy}-1-(isopropoxymethyDethoxy]-2-[(2,3-
diflworobenzyl)thiolpyrimidin-4-yl}-1-methyl-1 H-imidazole-4-sulfonamide

The subtitle compound was prepared according to the procedure outlined in example 1 step
(iv) using a mixture of azetidine- 1-sulfonamide (prepared according to patent WO
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d1cyclohexy1phosphmo—2’,4‘,6’—tn—zsopropy1-1,1 -biphenyl (XPHOS) (39mg), cesium
carbonate (0.28g), 4-[(1R)-2- {[tert-butyl(dimethyl)silylJoxy )-1-(isepropoxymethyl)ethoxy]-
6-chloro-2-[(2,3-difluorobenzyl)thio]pyrimidine

(the product of step iv) (0.3g) and dioxane (15mL), Purification was by column
chromatography oa silica gel using EtOAc/iso-hexane (2:8) 50:70 as eluent, to give the title
compound as a white solid. Yield: 90mg

MS: APCI(+ve) 645 [M+H*]

Example 80
N-{2-[(2,3-DifluorobenzyDthio]-6-[(1R)-2-hydroxy-1-methylethoxy] pyrimidin-4-y1}-1,2-
dimethyl-1H-imidazole-4-sulfonamide '

The title compound was prepared according to the procedure outlined in exarnple 11 using a
mixture of ethyl (2R)-2-[(2-[(2,3-difluorobenzyl)thio]-6-{[(1,2-dimethyl- 1 H-imidazol-4-
yl)sulfonyljarnino ) pyrimidin-4-yl)oxylpropanoate (the product from step (i) (0.25g), lithium
borohydride (ZM solution in THF, 0.48mL) and THF (6mL). Purification was by reverse
phase HPLC (symmetry as the stationary phase and TFA/acetonitrile as the mobile phase)
then titurated with Toluene, DCM and then Et,O /iso-hexane to give the title compound as a
white solid. Yield: 44mg |

MS: APCI(+ve) 486 [M+H']

'H NMR:(DMSOQ) § 1.14 (d, 3H), 2.27 (5, 3H), 3.44 - 3.49 (m, 2H), 3.56 (s, 3H), 4.41 (s, 2H),
5.02 - 5.14 (m, 1H), 6.11 (s, 1H), 7.08 - 7.20 (m, 1H), 7.25 - 7.43 (m, 2H), 7.92 (s, 1H), 11.44
(s, 1H)

The intermediate for this compound was prepared as follows:
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The subtitle compound was prepared according to the procedure outlined in example 1 step -—
(iv) using a mixture of 1,2-Dimethyi-1H-imidazole-4-sulfonic acid amide (0.19g),
tris(dibenzylideneacetone)dipalladium (0) (56ing), 2-dicyclohiexylphosphino-2°,4”,6’-tri-
isopropyl-1,1’-biphenyl (XPHOS) (41mg), cesium carbonate (0.32g), 2-[[6-chloro-2-[[(2,3-
difluorophenyl)methyl]thio]-4-pyrimidinyl]oxy]-(2R)-propanoic acid ethyl ester (the product
of example 11 step i) (0.24g) and dioxane (20mL). Purification was by column
chromatography on silica gel using DCM /MeOH (100:1 to 90:10 gradient) as eluent, to give
the title compound as a pale yellow solid. Yield: 0.25g

MS: APCI(+ve) 528 [M+H']

Example 81
2-{4-[2-(2,3-Difiuoroe-benzylsulfanyl)-6-methoxy-pyrimidin-4-ylsulfamoyl]-piperazin-1-
y1}-N,N-dimethyl-acetamide

To a solution of N,N-Dimethyl-2-piperazin-1-yl-acetamide (0.51g), in dioxane (20mL) was
added sulfamide (0.29g). The reaction mixture was then heated at reflux for 24 h. The
reaction mixture was allowed to cool before being reduced in vacuo to give the intermediate
compound as an off white solid. Yield: 0.65g

The title compound was prepared according to the procedure outlined in example 1 step (iv)
using a mixture of the above intermediate compound (0.38g),
tris(dibenzylideneacetone)dipalladium (0) (92mg), 2-dicyclohexylphosphino-2’,4°,6’-tri-
isopropyl-1,1’-biphenyl (XPHOS) (67mg), cesium carbonate (0.49g), 4-Chloro-2-[[(2,3-
difluorophenyl)methyl]thio]-6-methoxypyrimidine (the product of example 35 step i) (0.30g)
and dioxane (10mL). Purification was by reverse phase HPLC (symrmetry as the stationary
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MS: APCI(+ve) 517 [M+H"]

"H NMR:(CD30D) & 3.00 (s, 3H), 3.02 (s, 3H), 3.41 - 3.53 (m, 4H), 3.64 - 3.80 (m, 4H),3.97
(s, 3H), 4.29 (s, 2H), 4.54 (s, 2H), 6.09 (s, 1H), 7.08 - 7.25 (m, 2H), 7.33 - 7.41 (m, 1H)

Example 82
4-Pyridin-4-ylmethyl-piperazine-1-sulfonic acid [2-(2,3-difluoro-benzylsulfanyl)-6-

methoxy-pyrimidin-4-yl]-amide
g

-8~ z F

>
N

~d

The title compound was prepared according to the procedure outlined in example 81 using a
mixture of 1-Pyridin-4-ylmethy!-piperazine (0.53g), sulfamide (0.29g) and dioxane (20mL).
Followed by tris(dibenzylideneacetone)dipalladium (0) (92mg), 2-dicyclohexylphosphino-
2’,4°,6’-tri-isopropyl-1,1’-biphenyl (XPHOS) (67mg), cesium carbonate (0.49g), 4-Chloro-2-
[[(2,3-difluorophenyl)methyl]jthio]-6-methoxypyrimidine (the product of example 35 step i)
(0.30g) and dioxane (10mL). Purification was by reverse phase HPLC (symmetry as the
stationary phase and TFA/acetonitrile as the mobile phase) then titurated with MeOH
followed by DCM to give the title compound as a white solid. Yield: 0.23g

MS: APCI(+ve) 523 [M+H"]

'H NMR:(CD30D) § 2.77 (t, 4H), 3.47 (t, 4H), 3.96 (s, 3H), 4.01 (s, 2ZH), 4.51 (s, 2H), 6.13
(s, 1H), 7.07 - 7.24 (1, 2H), 7.34 - 7.42 (m, 1H), 7.99 (d, 2H), 8.76 (4, 2H)
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and TFA/ acetonitrile as the nobile phase) then S

triturated with Me011l followed by Et20 to give the : o
Exantple8¥X onpound as a white solid. Yield: 40ng MS:

5 4 ekbii bl pipprpng Pt P ot 5%

beugylsultanyl)-6-vi@héxy(yrindidiby4-ylf-adidde( t , 1H), 7.49 - 7.63
(m 211), 8.74 (s, 1H) The internmediates for this

conmpound were prepared as/?fows:
~N F
O [
A :

0,0

N7 N
S
o

The title compound 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-
dicyclohexylphosphino-2°,4°,6’-tri-isopropyl-1,1°-biphenyl (XPHOS) (671mg), cesiuvm
carbonate (0.49g), 4-Chloro-2-[[(2,3-difluorophenylymethyl]thio]-6-methoxypyrimidine (the
product of example 35 step 1) (0.30g) and dioxane (10mL). Purification was by reverse phase
HPLC (symumetry as the stationary phase and TFA/acetonitrile as the mobile phase) then

15 titurated with Toluene, MeOH followed by DCM to give the title compound as a white solid.
Yield: 0.15¢g
MS: APCI(+ve) 516 [M+H']
H NMR:(CD30D) 8 1.53 - 1.67 (m, 2H), 1.92 - 2.03 (m, 25D, 2.10 - 2.22 (m, 1H), 3.13 -
3.96 (m, 11H), 3.99 (s, 3H), 4.21 - 4.34 (m, 1H), 4.55 (s, 2H), 6.08 (s, 1H), 7.08 - 7.25 (m,

20 2H),7.32-7.40 (m, 1H)
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10

15

i)

4- Chl oro-2-[(3-chl oro-2-fl uorobenzypt hi 0] - 6- met boxypyr

i mdine 10 The subtitle conpound was prepared -
aceording to the procedure outlined in exanple 35 Step

( WO 208570px{§23 PCT/GB2005/003257
4, 6-di chl oro-2-[(3-chloro-2-fl uorobenzyl)thio]pyrimd

ne (prepared according to patent WO 2004/011443) (0.65
g), nmethanol (8nL) and 60@6sod|un1hydr|de (88m) .

Yield: 0.57g. 111 N8 (CDC13) 83.93 (s, 311),
4.41 -4.43 (m 211), 6.43 (s, 1H), 6.99 - 7.05 (m

111), 725 - 15 7.32(m 1H), 7.40 - 7.46 (m [I11) ii)
tert-Butyl
§¥QL % [ (3-ehl oro-2-fl uorobenzyl)thio]-6-nmethoxypyrim

yl I am no) sul f onyl Thi perazi ne-| - earboxyl ate The

4§Mmeﬂhﬂammnﬂl)mrmr&phﬂdﬂmmdr[@(b.g-thﬂlmrbr@ enzylsulfanyl)-

exanple 1 step 20 (iv) using
Gﬁﬁ%ﬁﬁgﬁgﬁgﬁF%ﬁigﬁ #% 2-fl uorobenzyl)thi oJ-6- net hoxypy
rimdine (the product fromstgp i) (0.26q),
4- (anai nosul fonyl ) -1, 1-di t netifyl et hyl ester-
1- pi per azi necar boxylic acid

step i) (0.239), n1s(d}quz i

(0) (73rng), 2- -
dicyclohexylphospﬂ/ﬁ\NZ H' 6N-tr§ i sdp I-1,1 - bi ph
enyl (XPHOS) (53 esi um car bonat e Y 3g), and

di oxane (8nl). rification was by col um

chr omat ogr aphyon silica 25 gel using Et0Ac/i sohexane
(2:8 to 3:7 griadient) as eluent to give the subtitle
conpound as g'Wiite solid. Yield: 0.26g Ms: APCl (-ve)
546 [ M 11] -148- Exanple 109

Thé &r&%ﬂnﬁuﬂ vhds pesparae Becytdidght e plocBBird @R iin enadiphe-#-ugihg a

iz £ ) ST i oo o Ph o o8]

diomﬁemmﬂg ElblvedBtris@@iteyanpireacd hne)dipaladiim (0) (92mg), 2-

t di phenyGCsi |
A SRR b L TR PR s DR RTPD 6P sesium
ceycb«}naazqo l@ig)%Chlﬂ;rosﬂ[[t@maﬂluﬂﬁplﬁehﬂmaﬁﬂ]ihﬁﬂ 6 dnieRivk S yeimidine (the
pSo(c)liJ o?gx % 3% '\s/ltefao) (Hgbés ang dioxane (10mL). Purification was by reverse phase

HPLC (symmetry as the stationary phase and TFA/acetonitrile as the mobile phase) then

titurated with Toluene, MeOH followed by DCM to give the title compound as a white solid.
Yield: 0.14g

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

'H NMR:(DMSO) 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)



10 tetrabutyl ammoi ai unfluoride in THE (5nl).

Purification was by reverse phase HPLC (symmetry as

the stationary phase and TFAJacetonitrile as the _

nobi | e phase) then triturated with MeOH, Et20 fol I owed
SO-hexane to give the title conmpound as a white

5%??@?"‘%?’& d: 40ng MS: APCI (+ve) 419 [ M+13. |PCT4BR05p03257

NVR: (DMS0) 83.70 (t, 2H), 3.86 (5, 3H), 3.97 (t, 211),

4.29 -4.39 (m 111), 4.46 (s, 211), 5.79 (d, 111),

6.16 (s, 1H), 7.10 - 7.18H§h$’ 1H), 7.32 (q, 111),

7.41 (t, H), 11.23 (s, 1 he intermediates for this

compound were prepared as follows: 20 i)

3-(tert-Butyl -di phenyl -si | anyl oxy) - azeddi ne- 1- sul f onam

i de The subtitle conmpound was prepared according to

the procedure outlined in exanple 15 step (i) using

3-(tert-butyl -di phenyl -si | anyl oxy) -azeti di ne (prepared

according to patent WD 2003/072557) (0.93g), dioxane

5 Exadipé 85 and sul ffam de (0.34g). Isolation was by

giltratio Jennv s syl famde, . .the filtrate, .
Piggrasp il Relels RS S LGP0 frrA s b biimidins-
yIFafide difetBfAamidea brown oil. Yield: 1.2g MS: APCI(-ve)

389 [MHL WD 2005/ 024823PCT/ GB2005/ 003257 -149- ii)

34[tert-Butyl (di phenyGsilyf Mgxy}-N-12-[ (2, 3-di fl uorobe

nzyl ) thi o] - 6-

met hoxypyrintidin-4-yj| ggetj

subtitle conpound was ‘gt ep i

pr ocedur e- ou&l i r]{gQNn eﬁanp

[\

diMg- 1- sul fnam de The
e&a}g: i .tg:the
L using a

m xture of /NH“)

4- Chl or o- 2- (PF23- di'T | uor ophenyf i net hyl i 0) - 6- met hoxy
pyrirnidi ne 5/ t he product of exanple 35 step i)

(0. 169), N\

3-(tert-butyl-diphenyl -sil anyl _azetidine-1- .
g i e Y BT g FRRRDY Sl o9 ¥ olution of -

10, (I ihismortyy hestmics)celito gy ert S@rgiultonamice,
.&-0l CyCl| O S | NO- - l - 0 - .- DI
St AL O DGy sl (3715 koG RBE B giion ves
i S e e ey S
obie) g o vt Hitusie DR iyt By Bhogp 8¢ e iR Bifrpdas =
widenped dld@. 8§ a yel | ow oi | I Yililod: 0.12g Ms:

PCl (+ve) .65 1-1] Exanpl e

15 Mﬁ‘r '-%é‘ﬁ"f? %369[%4*% rob]enzyl ;TPhi 0) - 6- met hoxypyl i mi di n-4-y
THIvNA DM SO) BRI Y4, &R, B0)se 3130 (n; SED, 3.88 (81 kav(d, aH), @7 (s, 1HD,
7.11 - 7.20 (m, 1H), 7.29 - 7.45 (m, 2H), 11.28 (s, 1H)

Example 86
{4-[2-(2,3-Difluoro-benzylsulfanyl)-6 -methoxy-pyrimidin-4-ylsulfamoyl]-piperazin-1-yl}-

20 acetic acid




10, "O NNS.NNAS H The title conmpound was prepared

according to the procedure outlined 1n exanple 1 step
(iv) “using a m xture of =
4-Chloro-2-[[ (2, 3-di fl uorophenypnet hyl ]t hi o) - 6- net hoxy
pyrd.m di (the proddct of exanple 35 step i 0.359),
ﬁ%?%@ﬁ%%ﬁ%ylanino)ethylk*nethylsulfanide ZO%F%F@HH%éEk”
according to procedure outlined in Og.Letts 2004, 6
(16), 2705-2708) (0.189),

tris(di benzylideneacet one)djpal | adium (0) (73nD),

i sopropyl -1 X-bi phenyl (XP (53rag), cesium
Thatitkeoratpeur(dor3 Peppama Hy eldingalie NeQBIrtlinL) Bursofutiomeof (@24 3-

rever HPLC t th t ati onay L
Dok EUE R SyBIARE iy bR Visdt ool B3l 0 et acid
ethyltestentiEcprodchfrdvh 8 1) 0.3 EperMEQHELAD), Pariffatien & meby2Everse
tit d it ] ield:. Q.1 v
ol LG OTRINEY oo S ptiohy syt TEX Rl 38 bty o
5 thed Huradd wiBBolicdd,ICM)follasved By ERE, to gjve thz. 1918 cOidphund hs a white

53, © 6.05 (11-1, s), 7.16 - 7.24 (111, m,
Sér}‘.dgg‘egd‘z%ﬂ%szzl-l, n)( ) °) ( "

ME)ABCO24H ASPMAE 132005/ 003257 - 150- Exanple 111
- - D) o) n ti do].- -
l%&@%&ﬁw&yﬁ ﬁg, éﬁ}é@?ﬂf%};@)ﬁﬁ“ 3534 450 3.92 (5, 3H), 4.47
(Y38, 636)s, 2HNGI08Y. 7BaRe) 38, nes &; sl f onani de , 0
10

The intermediate for this compound was prepared as follows:

i) {4-[2-(2,3-Difluoroe-benzylsulfanyl)-6-methoxy-pyrimidin-4-ylsulfamoyl]-piperazin-1-
yl}-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-Difluorophenyl)methyl]thio]}-6-methoxypyrimidin-4-y]]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 EtQAc. 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-y[]-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-benzylsulfanyl)-6-methoxy-pyrimidin-4-ylsulfamoyl]-



10

15

20

ree' N, SN H5 N (2-[(2,3-difluorobenzyl)t]iio]-6- {
[ (1R 2R) - 2- hydr oxynet hyl propyl ] oxy }pyrim din-4-y1l)
tert-butyl 4-(am nosul fonyl)pi perazine-I|-carboxylate <
(the product fromstep ii),0.659) was dissolved in DCM
(Meawy/0zpd al lowed to stir at room tenper at BRGIGR2005/003257
honogeneous. TPA (15ml) was then slowy added and the
reaction mxture stirred overnight. The reaction 10
m xture was reduced in vacua, dissolved in MeOH and
purified by prep HPLC to gil& the title conpound as a
L
pl%é?é%.t? -?H dcbticYicRd e@hy]-géégg éﬂa %m QM@ 8§stt],p fé)foil% lithivra
bozotgzin@ (&% sefntlom) ) in ) f)mﬁ@tiglewas mexenqc phase

oyt Z‘ﬁ@%‘*@%&*‘@nﬁ%ﬁ&:&gw@f L pofibosd fen -

tlt[xrat_:pd Qlu@m Mppﬂ follqwealiby DUM t¢ give the tijle compopsl (ssa whitefsolid.
Ylléﬁ 13%%? (+ve) 504.1 [MtH The internediates for this

d were prepared as follows: 20 1) tert-Butyl
M@SQCM*(Chﬁiﬁ%dHonyl) 3- et hyl pi per azi ne- 1- car boxyl at

f
R G REEH S 230520 0 224 RS 7D 3 6 3D #4728
6. th Gxane7.04.0M9 (myasD),adbad 18pl f am de (0. 288g) and the
reaction mxture was then heated at reflux in the

m crowave at 100C, 300W open vessel with cooling for

Sviithesie oflexaxepiheg 88102 reaction m xture was 25 partitioned

1l d 1 100 dth
e o D b
Teeotdheioh efithel nidelg da (2 mendl) ceNMP08ady pNi[2-[[@2,%<e t he

DauarisaRatehs BsBum it Ty L gt D so)
tnﬂudroziclata(ed;alt @i producéRorh sxanthid) 36) 2658d) Jad @ldedizs ad NNIP s@utda

(O%E‘.l) é&ﬁ\zed b:;’z rgsf'n g’ouzg C}ganoboro Ande (Séng) anéa acegc acni1 P) Sy.J.Lg5 'I%e

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.
=
(\::,3\0 IN//T\S L F
A »
R
Example Example R M/Z
number (MHH]
88 N-{2-[(2,3-Difluorobenzyl)thio]-6- o _( =12
methoxypyrimidin-4-yl}-4-(1H- &/\N
imidazol-2-ylmethyl)piperazine-1-
sulfonamide




N-(2-[(2,3-D fluorobenzylithio]-6-{[(1R 2R)-2-hydroxym
et hyl propy4 ] oxybyrimdin-4- 5 yl)-tert-butyl

(35)-4-(am nosi |l fonyl) - 3-net hyl pi perazi ne- 1- car boxyl at

e A mxture of tert-butyl =

(WozpesH2483%i nosul f ony 1) - 3- et hyl pi per azi ne- 1PEHEBRS/H03257
te ((the product fromstep i), 0.3739),

tris(di benzyli deneacet one)di pal | adium (0) (50 ng), 2-

di cycl ohexyl pho

sphino-2',4', 6 -tr|-|soprop9@F1 1' - bi phenyl ( XPHOS)

50Ng), [ RE mate (0 48817) dn(]HAH dl—()-\g 81
% chl or )ﬁg& (W(?gg‘?l uor obenzyl ) t hi 8}y ] 4? 10
yl | oxy) )M@ﬂ)@ﬂiﬁe product of ep i),
0. 3619) |] ' g@ﬁ 0nml) was heatled at x-l1 N a
m cr owa iéﬂg%ltgb%g : ’% OW open vesgel with coolijing for
1. 5h. Thel)eminelsilimylpip¢raaielnvas t hgn reduced i n|vacuo

and the plﬁﬁcﬁi‘yﬁ?@gﬂggéﬁgﬁ bet ween [Et 0OAc (200 ml|) and

H20 (200 gani cs were sgparated and the

9aqueous | NalPel(2.ddfluoeotentythif] el wi t|PHEL 0Ag (2 x |28 ).
Organi cs L8 conbj. ned d (MgSH) d reduced in
vacuo to m\,\ﬁl eypfgm% 2 Hb{j fe conpound ks a yel | ow
solid Yi émgldxﬁx@&gaylyﬁperﬂa@-( +ve) 604.5 [Mr11.] Exanple
112 20 | o ieonam
N-[2-] (.2,"§f- B?If"fjﬁor obenzypt hi 0] - 6- (|2- hydr oxyet haoxy) pyri

omi di n- 41 YrERt I B-Biflllor eyl ihitg-60" S’ E?\ 1 A mpsture

of met hane ulfon dg b 89) .,
4 (0) (50 ny),

tris(dib dipallad
2-di cycl ﬁhyﬂmp{hphpxpﬁhum} gilfodamife - t i Sopropyl- 1 1' - bi
to (O EOC and

ri
nhan\ll FoYa)
\v a1l

93 ({6- mﬁo%‘“%i&@*’ﬂ?ﬂmmﬁeﬁ;ypt ToLpyri i di ﬁﬁﬁ“yr.
oxy) et hamethoXfpyfifnidie49T10AUCE-thisk61p l'f‘\*g 400g) iln

a m crowave at

di oxane was hea ed at reflux i
100C, 3)%)\?6}“%%9@?11\9@%@5 -5l ilng for 30 mifs. The

9 eact I ONNDY 225 iR sote SN q;.lced I'n vacgo and |ishe
resi due separ at ed_bet ween m,). apd H20 [(100

m). The™§ &Hyﬁ?l%ﬂ'éll‘lﬁ.(%‘?m@gpar 1 g anyl the
aqueous | Lig¥Rkn-B3HrdeMy g}ﬁ beradleerd Wit |hRQCH % X..130mL) .
Organi cs were conbine dried (MgSO4) and reduged in
vacua an8hiforamidesyl ting resi due was purified by prep

ol T PLC TONG| V@2 BIRANchd ey BRI @INTD a5 a Wi te SOl(isqy
102ny

Yi el d: o Y
methoxypyrimidin-4-y1}-4-(1H-pyrazol- 4
3-ylmethyl)piperazine-1-sulfonamide -

95 N-{2-[(2,3-Diflucrobenzyl)thio]-6- [ 544
methoxypyrimidin-4-yl}-4-[3- —N\)("
(direthylamino)-2,2-

dimethylpropyllpiperazine-1-

sulfonamide
96 N-{2-[(2,3-Difluorobenzyl)thio]-6- i‘fﬁ 529
N
methoxypyrimidin-4-yl}-4-(1,2,3- kr

thiadiazol-4-ylmethyl) piperazine-1-

sulfonamide




NVR. (DVBO) 33.28 (s, 3H), 3.63-3.68 (m 2H),
2W), 4.47 (s, 2H), 4,87 (t, 111), 5 6.03 (s, 1
7.13-7.19 (m 1H), 7.31-7,43 (m 2H), 11.12 (s,

4.29 (t,
11),
1H)

-

M5 APCl (+ve) 391<9 [I\/H-l] The internmediate for this
CURBHGIISHas pr epared as foll ows:

2- ({6- Cbl oro-
I 1 oxy) et hanol

To a sol ution of

10 i)

4, 6-di chloro-2-[(2, 3-di fl uorobenzypt hi o] pyri m di ne

PCT/GB2005/003257
2-[1(2,3-di fluonbenzyl)thio]pyriroidin-4-y

((the product of exanple 1'1§§ep ii), 5g) and ethyl ene
5701 YOO Tl 7 B arlBe FTH YR ded_Nal T [(56330)

slow y lan reaction was then gl nNStlir

over ni ghImgthyRmN-{#@.3-eact i on ni x ur;e was the

partiti OAc (200 m) aftd H20 (200 m).

The or gg%g%ﬁil% E;ar ated and the 15 aqueous| 1 ayer

was re- émoaw}émdwtwlﬁvmmz X 200m ). Organfcs were

conbi nqd il (MgS™) and reduced in vacua and the
resul tilng residue was purified by colum
98 hr onmat|d4{ 2fRyp-Rifiuerobengd) el 6-10% Ft GRcHY0% i so-3&x to
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gi ve tHh il. Yiegld 2. 49
VS: Ach‘Z+ve§15’%%‘§?‘§%zﬁfm%T@3@ 11 . (DVB
33. 90- 3.39Byqroynihy]) behzsPpipesazi@d1t ) .245-4. 48 (jm 2H),
6.48 (s, t@aﬂuﬁ% 98- 7.10 (m 2H),|7.24-7.30 ( 1H)
Exanpl e 11
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103 N-{2-[(2,3-Difluorobenzyl)thio]-6- CH 582
methoxypyrimidin-4-yl}-4-(5-bydroxy- o N/Q/
2
2-nitrobenzyl)piperazine-1-sulfonamide |
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' \él%fr?ezth%]ﬂlﬁe¥ #3 r1 o%g%nz y D(ﬁ'] i 0]

8}
i%(sm
I =i sopropyl-1

nate (0.585 ¢

pvrimdin-4-y

540
)

)

lloxv)e

,'-bip
and

thanol (the product from exanple 112 step 0.400g) in
9l Ngg (20M) was heated at reflux in a mcrowave at
. OW open vessel with cooling for 30 mns. The
Nr {26 €3- Colorer2:fluorabengsd) thibpérmedoypyiniding 4¢1) piparadine He
s%k&#ﬁe separated between DCM (150 m) and H20 (100
. e organics were separated and the aqueous | ayer
was re-extracted with DCM (2~ 150mL). Organics were

conbi ned, dried 10 (MgSO4) und reduced in vacuo and

the resulting residue puri by prep HPLC to give
the title conpound aspa itq solid ield: 0.15g M5
APCl (+ve) 463 [NMl@ﬂ%;_ 3Cl(t, 4H),
3.60 (t, 4H), Sfﬁ\w&s {0 447 (s,
2H), 4.88 (s, 111),'6.10 (s, 1H, 7.4 20 (in,
11-1), 7.31-7. 8% 1H), 7.39-7.44 (in, 11-1) 15
Exanpl e 115

The fRid dodpdurid ds\pespaiee Baptdidehb e phodedurby iyt tmpye Hysing
e 530S S ooty B HHid eSS oy rimidin-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
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20 A mixture of azetidine-I-sul fonam de (0. 33g,

prepared according to patent W2004/011443),

trls(dlbenzyl|deneacetone)d|palladiun1(0) (50m),

dlﬁy Iohexylphosphlnd 2',4 ,6" -tri-

.%’86 8@ "bi phenyl (XPHOS) (50ng), cesiTfA/GB2005/003257
carbonat e (O 585 g) and 2-((6-chl oro-2-
[(2,3-difluorobenzyflthio]pyrimdin-4-ylloxy)ethano
((the product from exanpl e step WO
2006/ 024823PCT/ GB2005/ 003237°°-155- 0. 400g) in di oxane

st{tdBary phmsnmm&tfmﬁmleeaﬁ Ithe)rndblie phm)&h@wﬁm&temltwﬂ}ﬂﬂébﬂ

00 en ves th coal 1.n fo The
roligue AR B i Sl s AR v Rl Bomad 1 e
M$ 2iPdli@ve)eda (i8] bet ween DCM (150ml) md H20 (150nt)..

] ARG IF L Robiahiaes o2t ot daa th et 985, 6.10

(sCTHbT.REd, 150 7.89l- B6{ MR S@Y)8. 2N, rgduced in vacuo and the
resulting residue purified by prep HPLC to give the

title conpound as a white solid. Yield: 0.13g Ms:

tet, 2H),
Sy 5 (0 2y iy

(s oH), 4.91 (s, 1H), 6.16 (s, 1H), 7.13-7.19 (m
i) M'd)hlorz 23R3 -hidfo- ﬁﬂhoﬂa‘ﬁ}nwﬁﬂﬂa LéokyPyriktitine 10 11. 13

(s Examal e 116
TfrerS{ﬂzﬂt{E(CQEsolmdqua Breareh 257pHine 89 the Prosefyretingh i s ample A5 Step

(lyaéhgazeealbﬁb:aez i3 @Mbﬂooﬁﬂﬁ'ﬂraﬁnzyl)&m]%rgnﬂmb 11 YN S 15 A
m xture of azetidine- 1-sulfonan de

(RPRAERC taig [ Ri‘&%‘%’e'%o@f‘@} e (T @rﬁr@ml (?rs@ #9g P0% sodium
h}%_ndé@‘g h[q I(pj?@sphl no-2',4',6'-tri-isopr opyl 1t - bi ph

5 , Cesi um car bonat e (0. 585 and

mNKm 195[3(92(3 )i4-tor ‘ofielms Y 6i481(s, sfe%)r-a Xipp ), 725 -
t %g romstep i), 0.4009) in dioxane

?g%&ngflgv\g@ heate tm{ reflux in a mcrowave at 100C,

300W open vessel with cooling for 30 mns. The

B P

Ylinml)w)smfmlwpglamzm Irearboxylaterr at ed and the aqueous

R P! Rl St 1R HRBI T

(ivhsing dhlorg- M(Brw@&élupmbmywow ~TipsthopyiEimdtine thy preduct from

B e

rzd@sof(ﬂqamnbéﬁ step B19.232), w6(dibenzylidepeacetoneddipallading) (0) G33), 2-
dlé)%w %ﬁ%no-%ﬁ% &'lsz’sop]'wyi-lé 8i%he7ny118(P§-fBS) %.%Hg’), cesium

carbonate (0.33g), and dioxane (8mL.). Purification was by colurmn chromatography on silica

gel using EtOAc/isohexane (2:8 to 3:7 gradient) as eluent to give the subtitle compound as a
white solid. Yield: 0.26g
MS: APCI(-ve) 546 [M-H]
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WO 2006/ 024823PGT/ GB2005/ 003257 -156- The internedi ate
for this conpound was-prepared as follows: i)
4-Chl oro-2-[(2, 3- dlfluorobenzyl)thlo] 6- 1 sopropoxypyri

sol ution of
%%‘?%"ﬁ%&% 0- 2-[ (2, 3-di f | uor obenzypt hi o] pyr i RFYCEEP05/003257
((the product of exanple 5 1 step hp, 3g) in
propan-2-ol (20m) was added NaH (0.43g) slowy and
the reaction was then allo to stir overnight at RT.
The reaction mixture was then partltloned bet ween DCM
(100nl) and H20 (100nml). The organics were separated
and the aqueous | ayer was re-extracted with DCM (2 x
100nﬂ) Organi cs were conbined, dried (MgJSO4) and
@gueeﬂbln vacuo to glve t he subtltle conmpound as a

Ll ow.sol i 1.8 0
N3 BF R g o et i i pmipseiile
sulfopadiide, 7. 14-7. 22 (in, 1H), 7.31-7.39 (in, 2H)
Exanpl e 117
(3S)-3-Am no. N12-[ (2, 3-di | | ggr obenzyl )t hi o] - 6- net hoxyp
yrimdin-4-yl}pyrrolidine-14 15 sulfonam de 0, 91;s:N
H2 N To a solution g$ ts ;
{(35)-1412-[ (2, 3-di ffyero gnz
n-4- yliam no)sul N}ﬁr r
product from stepliil), 6. 75g) in ml) was added
TEA slowy. Th eaction then stirre t nom
tenperaturefor I8h. The 20 reaction was reduced in

THﬁﬁléQ:otﬁlFJQuﬂd%s 'Iaféﬂa:@dl Ecc@fd'idgftb ae p@ée@ﬁ@&t]ﬂoaﬁ é)@nﬂle\éﬂ using 3-

he title conpoun as a white solid, Yield: 70
{[pntpyel(diphenysilyigrp}-N-{ (4=3-df sy nzgt ﬂ]@@rﬁzﬂ%@owwﬂmﬂw-
yliaz@tzdlge %gulfdgihmikl& Ihe p;%ﬁ&zﬂgm%@ @i 0. z%b"and MZ{EDuc?on%Tf (in,
tet;ta‘tllgg]a,mrggnw m THB ghmlL) /] mtmgpﬂas 25 repprse phase HPLC
(s?ﬁfn@ﬁﬁ?ﬂ'h@&t%ﬂfa@ rphﬁs'é'aﬁd TRAR LM riNeSs SheRhHRR bﬁﬂe)atﬁen triturated
with MeOH, Et;0 followed by iso-hexane to give the title compound as a white solid. Yield:
40mg
MS: APCI(+ve) 419 [M+H']

TH NMR;:(DMSO) 8 3.70 (t, 2H), 3.86 (s, 3H), 3.97 (t, 2H), 4.29 - 4.39 (m, 1H), 4.46 (s, 2H),

5.79 (d, 1H), 6.16 (s, 1H), 7.10 - 7.18 (m, 1H), 7.32 (q, 1H), 7.41 (t, 1H), 11.23 (s, 1H)

pt hi o] - -nthoxypyrinidi
G- bamate (the

The intermediates for this compound were prepared as follows:

i) 3-(tert-Butyl-diphenyl-silanyloxy)-azetidine-1-sulfonamide

The subtitle compound was prepared aceording to the proeedure outlined in example 15 step
(i) using 3-(tert-Imtyl-diphenyl-silanyloxy)-azetidine (prepared according to patent WO
2003/072557) (0.93g), dioxane (20mL) and sulfamide (0.34g). Isolation was by filtration to
remove excess sulfamide, the filtrate was then reduced in vacuo to give the subtitle compound
as a brown oil. Yield: 1.2g

MS: APCI(-ve) 389 [M-H]
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[ (35)-1-(am nosuffonyl)pyrrolidin-3-yl karhamate To a
solution of tert-butyl (38)-pyrrolidin-3-ykarbanate
(1.3g) in dioxane (50nl) was added sulfarrii-de

(aok dt hareacti on was heat ed

a‘fv:%fﬁ@%%f-s?:gr -18h. . The reactionm xture was t H&n/GB2005/003257
partitioned between DCM (150ml) and 1120 (100nl). The
organi cs were separated and 5 the aqueous | ayer was
re-extracted vvith DCM (2 X {490ml) . Organics were

conbi ned, dried (MgSOH) and reduced in vacuo to gi ve
ll)thﬁtesnubmﬁ}’l(ﬂlehwﬂﬁibﬂﬂnsmdg-{&[(@éll-thﬂwbbmwlﬁbiow- Yi el d:

Sl i padigbide 000 *i01) 2 0615 1

Tiienqubtithd) com@our-vais- ppérag- ack drtljng 13 the ProBeddibe c(rdmed in3Example. 1 step

o9 385 I8k ML BT S e

(checfirodug of xdrapie BDYteni (0othe), 3plserrhmk il dipher3d-yikhylaxy) anetidneAl-
sufoiiaE Rl prb Sk bl 5 (0 170) mistaikenzytdeneaceigerdipalladipgy (0

(3[311'-@)1 Geficytlobaxylphephing-2’ ,&,B25¢ppropyl-1,1’-biphenyl (XPHOS) (24mg),

o<ShiteleRin e el RRIERRRIBELS PBRE: YR b prmisp bptogprhy on

silicalgepising B AXRbREang (30my 2:3 gtatidnyrms elacH angteahé Hb42Ocoapound

and, 4- .. .
a5@FETH OB 1789 %1% £ 1 uor ophenyl ) et hyl ]t hi o] - 6- net hoxypy
MiSt aPdi(eee) 657 MBI oduct from exanple 35 step i),
0.400g) in dioxane (20m) was heated at reflux in a
m' crowave at 100C, 300W open vessel with cooling for
¥inple b The reaction m xture was then reduced in

M@E&z iR I G L g
Nirhethylgpipatide | ayer was re-extracted with DCM (2 x
150nl). Organics were conbined, dried (MJSX) and

reduced in vacuo to give thelbtitle conmpound as a
yel l ow solid. Yield: O. 759 APCI (-ve) 530 EMHi

Exanpl e 118 2 F
81 uodobenzypt hi o} 6- met hoxyp
‘ WO

(3R) - 3- Am no- ;?ﬂyi}%
yrimdin-4-yl¥7 N ulfghang

20061024823PCT/ G82005|/ 003'257 158-

The title cornpound was prepared according to thie procedure outlined in example 1 step (iv)
using a mixture of 4-Chloro-2-[[(2,3-diflucrophenyl)methyl]thio]-6-methoxypyrimidine (the
product of example 35 step i) (0.33g), N-[2-(dimethylamino)ethyi]-V-methylsulfamide
(prepared according to procedure outlined in Org.Letts 2004, 6 (16), 2705-2708) (0.18g),
tris(dibenzylideneacetone)dipalladium (0) (73mg), 2-dicyclohexy1phosphino-2",4’,6’-tri-
isopropyl-1,1’-biphenyl (XPHOS) (53mg), cesium carbonate (0.39g) and dioxane (20mL).
Purification was by reverse phase HPLC (symmetry as the stationary phase and
TFA/acetonitrile as the mobile phase) then titurated with MeCOH followed by Et>0 to give the
title compound as a white solid, Yield: 0.12g

MS: APCI(+ve) 448 [M+H"]

'H NMR (DMSO) & 2.84 (6H, s), 2.86 (3H, s), 3.33 (2H, 1), 3.57 (2H, 1), 3.93 (3H, s), 4.53
(2H, s), 6.05 (1H, 5), 7.16-7.24 (1H, m), 7.32 - 7.45 (2H, m)
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R3R)-1-[((2-[ (2, 3-di fl uorobenzypt hi 0] - 6- met hoxypyri rni
di n-4- yl1}anoMo) sul fonyfl pyfrolidi n-3-yl)carbarnate
(0.75g) in DCM (10nl) was added TFA (10m) slowy. The
F QRFhiushhien stirred at room tenperaturefor 130 The . -
reaction was reduced in vacuo and the resi due purl?
by prep HPLC to give the subtitle conpound as a V\,hlte
solid. 5 Yield: 0.17g "H NVWR (DVsO) 51.89-2.02 (m
1H), 2.07-2.20 (m 1H, 3.3958.56 (m 4H), 3.74-3.81
(m 111), 3.82 (s, 311), 4.43 (s, 211), 5.89 (s, 1H),
7.12-7.20 (m 111), ), 7.28-7.43 (m 211) Ms:
Eéf’]rﬁblﬁlﬂe) 431.9 [ M F114] 10 The internedi ates for

'S CO

und were ared as follows: i) ten-Butyl
N @R 3-Dillugrebenziithio §1{§)(Wﬁ3bﬂ1hddmxmwhmmmﬂm]@ym¢n-4-

yl??isg .191&11 ,ﬁeﬁ[ﬁm}}%g%} e- Pyrrolidin-3-ylcarbamate

I"'oxane Was added sul fani de (1.559)
and the react| on was heat ed at 110C for 18h. The

reaction mxture was 15 then t G)Honed bet ween DCM
(100 nil) and H20 (100 m). he prgani cs were

separated and the aqueous I r Was re-extracted with
DCM (2 x 100nt). Org@[u onbl ned, dried (MgSO4)
and reduced in v Fconpound as
apaleyellowslld Y|ed b_ﬂ NVR (DVsO) 8
1.39 (s 911), HN\&L\? (m 1H) 1. .07 (m 111),
2.82-2.87 (m 1H) 06-3.13 (m 1H), 3.15-3.22 (n,

Nl(i-’l[ﬂz 3. &ﬂa&o&ngﬁ)r.ﬁlbpﬁ-{@('1‘9(,2R$291§d16x)@ﬁbt]§y'115}0py1]1)3e}}pynﬁndi@tl yD)

ff(fstefﬁ % (%Eﬁaﬂﬂwlfwlkpzpef?eeé -@riexviae e RPgry fRMoeraD QP Blo%as

dM%Wetl il ICRE @ 5il)lsRd Aol Yd stir at room temperatureuntil homogeneous. TFA

3S5)-1- (am nosul fonyl ) pyrrolidin-3-yllcarbamate A
(1|§F“;Dt Yasdhegsslopdy addgd, ang the reaction mixture stu'red overnight. The reaction

rrhinde Jad reli@ddl HOSH S, QNS ik MIOROAE parif %ey € to give the title
525q9), 25 tri S(dl benzyl i deneacet one) pal | adi um (0)

c‘%"&lﬂ‘iﬁ‘;asazw F’é?’éq ohexyl phosphino-2',4',6" -tri -
th}cpm -1, - bi phenyl (XPHOS) (50rrg) cesium

car bonate (0. 429 and 4-Chl or0-2 é_g@ 2, 3-
TQM%&PMW&W@%@ Hhy .14 ¢ 3D, 62764 A &&}rﬁ?ﬂimd@ (2He3.06

r?, %ﬁﬁ -10.%, Q@F?a,%zg?ké‘ss :ﬁ,u1§f(rﬁls‘né7a3 ‘r?n7 @9%&% 4.tu- %Pg@ﬂ%n 4.41-
430 Oy PBpér?S\ﬁéEieL 150, tSPPId%)dHD r?gl4f7€ﬂf1 (o 1H n’ls,31 THE (m, 2H), 11.28
eﬁ)ctl on m xture was then reduced in vacua and the

reS| due 30 separ at ed between DCM (150 m) and H20 (150
MBLAPCKee) SPgAMMeE Wer e separated and the aqueous | ayer

was re-extracted with DCM (2 x 150mL). Organics were

conbi ned, dried (MgSO4) and reduced in vacua to give
Théiatermediatesdontpis gompennd avereeirepapedas folldws:yi el d: 0. 77g  a-

WO 2006/ 024823PCT/ GB2005/ 003257
i) tert-Butyl (35)-4-(aminosulfonyl)-3-methylpiperazine-1-carboxylate
To a solition of (25)-2-methylpiperazine-1-sulfonamide (0.5¢g) in dioxane (40ml) was added
sulfamide (0.288g) and the reaction mixture was then heated at reflux in the microwave at
100°C, 300W, open vessel with cooling for 4k in dioxane. The reaction mixture was
partitioned between DCM (100mi) and H>O (100mi) and the aqueous re-extracted with DCM
(2x100ml). Organics were collected dried and reduced in vacue to give the subtitle compound

as a clear colourless 0il (745mg)
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-159- Ms: APCI (-ve) 539 [M11] Exanple 119

(312)-3-Am no-N-12-[ (2, 3-di fl uorobenzyl)thio];

6- met hoxyppi m di n-4-yupyrrolidi ned5 sul fonam de oz 111

CNdN N S , O To a solution of tert-butyl

éﬁa)zze@mi(sisz- [ (2, 3-difl uorobenzypt hi o] - 6- met heeveobsioddzsr
in-4-

yl }am no) sul f ony11- 3- net hyl pi perazi ne-| - car boxyl at e
(0.75g) in DCM (10nl) was added TFA (10m) slowy. The
reaction then stirred at redt tenperaturefor 18h. The
reacti on was 10 reduced in vacuo and the residue
purified by prep HPLC to give the title conpound as a

l (PSS LYo, GE), Q44§?? 3 Mgﬁé2 11), 3(3115\%7,3% tmgi %% esdﬂqf 5"12 e
1}Dd37§§f7'5(m~31f§63%%|(5- 3.33 (d, 111), 3.60 (t, 1H),

3.86 (d, 1H), 3.95 (s, 3H) 4.30-4.37 (m 111), 4.42
i)(6-(2-R2JB+Diflu 6tbbéreryl)thioh 6, { GRIR)-2- tyQrdyine I dglloxy }pyrimidia-4-

eyt il g g s P01
A ﬂr&Rﬁre%f E@LM}lﬁmat(amme ﬁﬂﬁnﬁﬁBwlp@ﬁeﬁz&@ 1Tdarbaxﬁmla (tteon
Prﬁ%ﬁé’% ’%} step &y 9-3 {’ 'Zﬂﬁg )HQS %?%ﬁ%gé@%onﬁdwg@mm ‘ﬁ‘gggq @@e? i on

dlfslclbﬂlbliyqipﬁélﬂ:ﬂrmﬁl-i a‘f/\s’otnt;ﬂ;psdpyn atblﬁmsm 210 e sefng)" eésitin
one

artiti bet ween
cuoit KEH Foul SRS SRS s PRI g B PYP

1 filhedo] bducosty e d %k wid HeBred
y%ﬂfuz X 1348&& cESTERANSe 4 YLD, m@n%gynlgdmdregg%ﬁﬂ ted at

CS were coQ (MgSH)
re%ﬁb"ﬂraéﬁ‘ﬁf@@’a"ﬁ # I%Gu%)%% ogmesseheitiyepofing foe! €58 RAEHoRS
mifuréwsd @ed re@ticled ‘ﬁ Wbieh and mLGesidhé Mﬂ%ate(dmz n Q@Agitzt%M) and

m

@_}-32 1.38 (s, , 2.57- 1&
Hf3 {200 ml)gFhe ggggcs;(»'ﬁ:fe Sfpﬁrate%argé %aqygpue ;lﬂyerﬂaf}-e -extracted with

EtOAc (2 x 200ml). Organics were combined, dried (MgSOq) and reduced in vacuo to give
the subtitle compound as a yellow solid

Yield 0.65g

MS: APCI{(+ve) 604.5 [M+H"]

Example 112
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-difluocrobenzyl)thio]pyrimidin-4-ylJoxy)ethanol
((the product step i), 0.:400g) in dioxane (20ml) was heated at reflux in a microwave at 100°C,
300W, open vessel with cooling for 30 mins. The reaction mixture was then reduced in vacuo
and the residue separated between DCM (150 ml) and H,O (100 ml). The organics were
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WD 2006/ 024823PCT10B20051003257 -160- I1) tert-Butyl

(3R) - 4- (am nosul fony1l) - 3- net hyl pi,per azi ne-| - car boxyl at

e To a solution of tert-butyl

(3R) - 3- net hyl pi perazi ne- 1-carboxyl ate ((the product
fworznsstoeqs23 ), 1.1g) in dioxane (60m) was addeden005/003257
sul fam de (1.06g) and the reaction was heated at 110C
for 18h The reaction m xture was then partitioned

bet ween DCM (150nil) and H20 (150ml). 5 The organics

wer e separated and the aquebas | ayer was re-extracted

Pre e b o e RS PTISAE rpl bere

thmdudrdiddhfgaopahé rededed gnwagiid and Yheeteshltinfg, rﬂsdcgle was [uiviified by prep

%@O%‘ﬁhéhéi‘:{‘gﬁ “%[%“%'“éé"ﬁ% ‘FEIP% ' éln()i 3 87
H NMR: {BMSOS 5 328((s 3H2, 13163-3168 (i, 2H§gmt29&mm 4 47 (s, 2H), 4.87 (t, 1H),

Gﬁ’fgglﬁfg{if [1(9%111,11% R ?e” o {lg(g I_%-msthoxypy“m\/]

Mgt keai¢aa) sol $ guyify- 3- et hyl pi per azi ne- 1- car boxyl ate A
m xture of tert-butyl
(3R) - 4- (am nosul f ony1) - 3- net hyl pi per azi ne- 1- car boxyl at
The ifethedidld 6 thed cobdpMidsi £ prpdd &y follows:
tris(di benzylideneacetone)di palladiurn (0) (50 ng), 2-
15

1)thmcchmheze(tzmam&mem%b:mo]pﬁvmmm-mymm@mﬂm13 bl phe

cesi um carbonate (0.
To il GimeT 2B A OO oAy SR BT e (B PR Shsample
1 y@,yr), H%)Cﬂnﬂ ethg;feh@glp&o@ glus:m f ih QRPXEURR) ®asaded KX (1).3g) slowly and
400 in d| ane( was heated at reflux in a

w to seoqxfme&bﬁ Rife La1eastjop gty Was ¢hepor

pz@ﬁldﬁb@&twaaiﬁitma@(lﬂ(iﬂ) B, @00\RAD. THeER e[uedueecgepaﬁated and the
vacu and the residuye separ.ated betvveen DCM

QERPS fayspw e EActed gt QAG (4m A7) (egamics ke ale%
@mea&ed m&uovm tHeQes@Kﬁ:\g aiaesl wad lﬂlﬁ@@bﬂ; Ectunin
1 cS were conbined, drie and
cmeaﬂ%@hmn\fa’ea geld QA tQAcRN isochbex tp |gee§fe?rﬁa oggoupd as a

clyﬁbhowe]al—t.qul eld: 0.75g Ms: APCI(-ve) 543 EMH 25
Bxanul e

M@B%C§+ﬁ}ﬁﬁ%f3%%q?2 3-di fl uorobeuzyl )t hi cd- 6- net hoxy

vy 5 y bih Bl i
WO 2006/ 02482?]%(%'/ /oogéggIb %ﬂ%@%ﬂzgﬁg:ﬁgaﬂ)@s
7.4@ 0,1} 7/24-7.30 (m, 1H)

(35)-4-[([2-[(2, 3-di fiuorobenzyl)thio]-6-nmethoxypyrim
di n- 4-
Eyamplethbd) sul f ony11- 3- et hyl pi per azi ne-1-car boxyl ate

) i’\ﬁ%]rﬁ-_%@ Jhe
Nﬁ%&cfloﬁiu\%@gt%gn qu rred at roc’a‘iri'E enper at dﬁ’e‘ ?8

sulfgpamiglect i on was reduced in vacuo and the resi due
purified by prep.HPLC to giv /I\hedpltl e conmpound as a

\"" ’1

HN\/l L

To a solution of N-[2-[(2,3-diflnorobenzythio]-6-(2-hydroxyethoxy)pyrimidin-4-yl] tert-
buty! 4-(aminosulfonyl)piperazine-1-carboxylate ((the product from step i), 0.70g) in DCM



10

15

20

25

30

5 white solid. Yield: 0.189 Ms: APCI (+ve) 446 [ M+11l+1
111 NM R (CDC13) 8 1.43 (d, 311), 3.07 (t, 111), 3.15
(d, 111), 3.26 (d, 1H), 3.33 (d 111), 3.60 (t, 111),
3.86 (d, 1H), 3.95 (s, 311), 4.30-4.37 (in, 1H), 4.42
( 2 01 (s, 1H), 699710(|n 211), 7.19-7.22
(‘?ﬂ?oogpﬁ'fnlo The intermediates for this comPSHEBERE257
prepared as follows: 1) tert-Butyl

(35) - 4- (at ni nosul fony1) - 3- et hyl pi per azi ne-1- car boxyl a
te To a solution of tert-b I

(3S) - 3- net hyl pi per azi ne- 1- ¢dr'boxyl ate 15 (0.5g) in
(20n)>een edc(edmﬂh)(zwas. @ dedticw ds alitn derrddat 29 tediperatufefor 18A.

ti ted at 110C f 1 T '
FRFE B8 R B 91 B el T BGb D g
add2firrédl &t Qodth tempbhgure f@ dni The oS ¥l [itieh addRckddn fadubl end the

oS ed e HET oo ol e et iy S o e

MBasBOI(H&) g6y pMiNg subtitle conpound as a pal e yeI | ow
I'I.Y' L «0.660 20 111 NVR. _( DMQO

g (055 93 01 Shsimaiy 301317 S 3003163 (et 16ikg2ID,
4.3 §§'2H§ 47719 (6] ), sLdds, 118, 789-3.18¢m, (1), 72487 3§(r19}1§87412ﬂd@(m,

tert-

lI7\1)38) 41({242 3- di nuor obenzyl ) t hi o] - 6- met hoxypyri m di n-
4- ynam no) sul fony1ll- 3- net hyl pi perazi ne- 1- car boxyl at e
25 A mxture of tert-butyl

Theggermediatidon s rorprspd was preaardasfofstsazi ne- 1- car boxyl at
e (0. 3729) tris(di benzyli deneacetone)di pal | adi um (0)

50
b 022 o Dipseapmmsuioh @ byrome i primidipronen-butp o,
(ﬁhﬁ&})ﬂfﬁ%@ﬂ.ﬁm{&p@hﬂm@l um car bonate (0.286 g) and

Amtwgfgpsﬁ%wmfﬁw}wwjdmt@i@@l EHE T heiRg e aTPRI YR 24 (hre
prraa\swﬁ@ﬁl ckdrRpR P%ﬁﬂﬂbt e trﬁmluehzyllaeézc%gﬁm)d@aﬂddmg(50mg),

Onl) was hea lux in a mcrowave at

Z- éwm}qheéﬂekpsg@g% 4' S0 rfseroRdd ) - RiphepybXREHS) rﬁﬁoﬂﬁ%éesmm

HEAGE (@58 4hd!E-e[ 68 %ors-R9 02, 3-GENGSStnky DS WenARM-Li thanol
cresl dEe sjéggar at_g{d betrvveg(r? DCM (15 Oml ig%d H20 %E@K”e e

(IW@CWGW d §@ﬁé1} 4582)4m dioxgng (20pgh was heat at reﬂux ina
AR 2418)8@?@6@5@&?&9 H80 328 €oo1ihG Zor 3@%&&@ e }eaéﬁ%ﬁ mi¥ere was

re-extracted wt

TR Ve B S B SR DOV (190 SR 519 .
mmg&kb@w(e}évsgs,&a@mﬁ[me ﬁaﬁcﬁs Y"E‘Ji‘l v@iﬁ’r@é}!da&ed Yice bt @-xX550m).

Orgagicmem sxpbined, Aried{Mes(rand F&pmdngr} Ww m gayerfhosuptgeciomgpund
adeyeliow WhlidO Y. eo0p

MS: APCI(-ve) 560 [M-H]

TH NMR: (DMSQ) & 3.28 (s, 3H), 3.63-3.68 (m, 2H), 4.29 (t, 2H), 447 (s, 2H), 4.87 (1, 1H),
6.03 (s, 1H), 7.13-7.19 (m, 1H), 7.31-7.43 (m, 2H), 11.12 (s, 1H)

Example 114
N-[2-[(2,3-Difluorobenzyl)thio]-6-(2-hydroxyethoxy)pyrimidin-4-ylJmorpholine-4-
sulfonamide
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15

20

Cc:e | N NN Npl/4 s DH A solution of
N-[ (4- met hoxyphenypnet hyl ] - N

[ 6- met hoxy- 2-[ (2- phenyl et hyl ) t hi 0] ”

pyri m din-4-yfl azetidi ne- 1-sul fonam de (the prouct of

S .17g) in DCM (1ml) and TFA 10 (2 < raras
swpgdédzgstzpr oom tenperature for 18h. The so%ﬁ%&\?\%}goonﬂ
evapor at ed under reduced pressure. The residue was
recrystallised fromEt0OAc and i so-hexane to give the
title product as a white sahkgl. Yield: 50my. Ms: APCl
(-we) 381 [ Mal] 111 NWR (DI\/IS?? 2.12 (quintet,
211), 3.00 (in, 2H), 135 (ip-—2L2PH 3.91 (t, 711),

6.13 (s, 15 111), 7.23(m HJ), 7.29 (in, 4H, 11.04

(bs, 111). The i nteredyat r thisgconpound were

prepared as foll ows:*%

[24(2,3-Difl uorgp‘h\emy W g%}nzjtﬁoxypyri m di n
-4-y1]-N-[(4- 2 H

met boxypheny Ore WV]Jazeti di ne- 1-sul f m de 60% Sodi um

hydri de (0.42g) was added to a sol ution of
Anpizturg gfcgphplipe-gopibpamitg| (prepasedaergrding to patent WO 2004/011443,

e

28 Sritj-isopropylelal iphey] (RBOSN(SOme)y eesiurTtaebanate 0. 5&e) and 2-((6-

1 xt i . . . r i
o £ o bl Bl el AR hnct from exampe
1hssemin0.2802) il diexaeel(205D)yots heatéd atreflvd iniemictoveg pt. 108fG, 800W,

oér%n'x\{egsjeﬂgitﬂoofﬁﬂé)ﬁ ?@Hﬁ%.r cg%a%ti&i) i Ewwﬁlgﬁ ﬁgrﬁcfeh %ﬂméacuo and the

ture was pa i oned ween c an
reaijueseparated petweera3CNIEh 30 mb) eod He@d (F00milh dihe ergeniescwarel saprtated and

olopg Ayl R TR RN G0t DARREs Bl BoliR0S i
(M6gSPo rrd reduced ievcretd deedepiteg sesidue pltiiedry TrefuEPLG hagve the
ﬂgefb“ﬁ%.{‘%‘%@%‘gﬁs{’ﬁ@%‘%[@n chr omat ogr aphy on silica

So-hexané®(2:8) as eluent. The
M#: 680Hvey63 MrHHer purified by flash col um

SOAETEREDRE Y B PR AR IR IS B R R B e

1H)) 16110 (s, YER| 13- 22010, 1N:7.38PC38 (il 1¥ip)7. 992844 ¢ 1H) 5

Example 118
N-{2-{(2,3-Difluorobenzyl)thio]-6-(2-hydroxyethoxy)pyrimidin-4-yl]-azetdine-1-
sulfonamide

A mixture of azetidine- 1-sulfonamide (0.33g, prepared according to patent W02004/011443),
mis(dibenzylideneacetone)dipalladium (0) (S0mg), 2-dicyclohexylphosphino-2',4*,6°-tri-
isopropyl-1,1'-biphenyl (XPHOS) (50mg), cesium carbonate (0.585 g) and 2-({6-chloro-2-
[(2,3-difluorobenzyhthio]pyrimidin-4-yl }oxy)ethanol (tthe product from example 112 step ii),
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i)

N42-[[ (2, 3-D fl uorophenyQret hyl ] sul f ony1} - 6- met hoxypyr
imdin-4-yl1l}-N[(4-

met hoxyphenyl ) met hyl ] azeti di ne- 1- sul fonam de A m xture
owotzbms/opsseiuct of step i) (3.3g) and nCPBA ( det/ap20biioos2sy
DCM was stirred at roomtenperature for 5h. The

reaction mxture was washed wi th aqueous sodi um
thiosulfate 10 solution (3 x 100nl; 15g/100nl),

agueous NaHCO3, F120, dri edl§SMySO4) and filtered. The

030 Bl U BLPT, B ML S PLOPE S0,

wiliscoo AR for @F}ma)s %e@dibﬁ-ﬂmxnue was then reduce.d in vacuo and the res1due

sepR s bl O BBy TBE R sk oy o e pganged and e

aqubduaZagti wasre-edtrated fndhd¥GM € 03003y Drghiich ydtel cdmbined ideigy

ed.to.a solutiqn of. the rod f st . 36
oD BT S Bofidioie BF ruhe B RGPy e BRECTa Rt be
tithet compewhduss d evhita kdlidoyell: 0.TBe reaction m xture was

ti d diluted with Et OAc and washed with
M§|26f’&ﬁ’h Sg&é&@?@d organi ¢ 20 solution was dried
"H MPSOMMSD) b2.€3 @dmeemctm MﬁPBW@ﬂQPE\B@QXC(E achh mq QHE] 4.47 (s,

reduced, pressure, due was purifie
oo SR 68 s Tl G HH, A0S D 795745 tm, 1)
11H#320/1pohexane (3:7) as eluent to give the product as
a white solid. Yield: 0.17g. Ms: APCI (+ye) 501 EMt+H)
25 Exanple 122
EDiSdethoxy- 2-[[ (pyri di n-4- yI)rrethyIithi o] pyrirnidin-4
nazef1 di ne- 1- suEonam el e

N4 x@wezmw@ﬂ;zeb%mmwmmdmﬁrﬂé}afzmqlae-bé'#&@awuie
was prepared from N[ (4-net hgxyphenyl) net hyl | -
[ 6- met hoxy-2- apyridin- 4-y0£%ryl | t hi o]
pyri mdin-4-yflazetidine- & fonam de (the product
of step i) (46ny) by the p ocedure outlined in Exanple

121. The crude nat le a.b uri fi edFby preparative
pl ate chr omat ogr aphySL:IS| OAc.wi th 0,5% of 7N
NH3/ MeOH as el uehtNt o f'veNs tHe t product as a
white solid. Yi . 31ng. MS: APCI pe) 368 [Mi-11]

NVR S (DMBO) 2.09 (bt, 211), 3.84 (Bin, 7H), 4.39
A(ukiﬁur)e?o% Hetldﬁeu]l]su(ﬂglfamée"dbaﬂ %)%s(ﬁi%énzyﬂd@ueac&oﬂémﬁmdmm (©0) (50

O The internedi ate hi s” conpound
mg) dicyelghexyiphesphign’ 46 -t Jopro ek, h&@ﬁhﬂrﬁ%ﬂ’fﬁ%i /mp), pgsivm
ca('&nﬁf@ t((ﬁ‘?f?@/ X%mﬁ bRy A, 34i‘ﬁﬂo}dﬁﬁﬂ§ﬁlh1(ﬂmz9apropoxypymmdme (the

rimd g | azetl di'ne- 1-sul f oham a
pro uct from step i), 0.400g) in dioxane (20ml) was heated at reflux in a microwave at 100°C,

300W, open vessel with cooling for 30 mins. The reaction mixture was then reduced in vacuo
and the residue separated between DCM (150 ml) and HoQ (150 ml). The organics were
separated and the aqueous layer was re-extracted with DCM (2 x 150ml). Organics were
combined, dried (MgSQ4) 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"]

TH NMR: (DMSQ) §1.31 (d, 6H), 2.26 (quintet, 28), 4.02 (t, 4H), 4.41 (s, 2H), 5.33 (septet,
1H), 6.32 (s, 1H), 6.98-7.10 (m, 2H), 7.18-7.28 (m, 1H)
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15 s

20

25

60% NaH (f?ng) was added batchwi se to a sol'ution of

4- pyri dyl et hanet hi ol hydrochl oride 15 (60ing) in
anhydrous DMCP (2ml) stirred under nitrogen. After

30mn. the subtitle product of Exanple 121 step (0. 2g)
WO 2882523 The reaction mixture was stirred PET/GB2005/003257
further 18h KO Bu (40ng) was added and after 30mrn a
further quantity of KO Bu (40l ng) was added. After

10m n, KO Bu (40ng) followed by 4-pyridyl met hyl

bron1de hydr obr om de (96ng) 1¥sr e added.  The reacti on

THE ticHh@ide for 8lid Joh'%guﬂd%as@[:@pﬁred aéliol,€d with EtO0Ac and
washed with 20 1120 and agueous Na2CC3. The separat ed

organi c solution was dried (MgSO4), filtered and the

Q%QhM&Rk} ¥ A0Afi ﬂﬁﬁ %8 fﬁ?,ﬁgﬁﬁﬁm&@ The residue

was puri |ed b i as unn C ography on silica

T@élsoharsqw 4&@ 33- [E?e&éﬂ@orehe@yl)ta@]mrme the pogect phexample
gﬂjﬁ?ﬁ) éﬂ@aﬁ’ (8o} mn?% adde@NiH éQnggio“Wandﬂﬁgea&tlﬁﬂ%)as then

allw{eQ 1q §tie QVWEMREHWC)I%‘PWMF vps GempartitivagphatveanddEM
(160&’11 g ga@ fﬁ)@mh Bt S ORRIUAR sepal€a LrdldEaghOIR BYEC, 185,

pre are

extacted with HEAh Goh Hifpdl) Peganich etsicombidedygripb@gS04) and reduced in

' lel - azeti di ne-
A A S TV
BpNdTs qUMS Q) lﬁtllzﬁrﬁé,cﬁH)m Barai)es.225.32 Thel i @TR(sntie? i14d7.22 (m,
fie y 5 preparative plate chromatography
lﬁgﬁég%r %% hexane (3:7) as eluent to give the title
product as a yellow gum Yield: 31lng. Ms: APCl (+ve)
E392l 1] 111 NMR (DWVBO) 2.12 (quintet, 211), 3.90
, 4.59 (s, 211), 6.15 (s, 111), 7.47 (t, 111),
(38)-86\afine-N: {2](2,3-AifBibr¢benzyl Rbio]-6iethakypindmidid-4) yl }pd Orolihine-1-
*é?eragdiate for this conpound was prepared as

N-12-[[ (2- Cyanophenyl ) met hyl L¥hi cal - 6- met hoxypyri m din
-4-y11- N-[ (4- met boxypheny hyl }azeti di ne- 1- sul f onam
de 15 The subtitle conpoun prepared fromthe
product of Exanple IZJ.@t P ( ZOg) and (2-
cyanophenycnethyl N g
outlined in Exa
was purified by h col um chronat yaEphy on silica
gel using EtO0Aglyjsohexane (3.5:6.5) as eluent to give
the product as 4 gum Yield: 60ng MS: APCl (+ve) 512

Té Mt&l&dion?c@ té-r:'?‘ﬁ.{ml ?3 2421, 3 dlﬂuorobenzyl)thlo] Scmethoxypyrinidin:4-

N- ( 6- Met hoxy- enyl net hypt hl o] pyfi m di n-4 z tazeti
yld@rﬁ@o)fulngﬂ @@-yl}carbamate (the product from step ii), 0.75g) in DCM

{10ml) was added TFA slowly. The reaction then stirred at room temperaturefor 18h. The

reaction was reduced in vacuo and the residue purified by prep HPLC to give the title
compound as a white solid. Yield: 70mg

MS: APCI(+ve) 432 [M+H"]

"H NMR: (DMSO) $1.89-2.02 (m, 1H), 2.07-2.20 (m, 1H), 3.30-3.56 (m, 4H), 3.74-3.81 (m,
1H), 3.82 (s, 3H), 4.43 (s, 2H), 5.89 (s, 1H), 7.12-7.20 (m, 1H), 7.28-7.43 (in, 2H)

The intermediates for this compound were prepared as follows:



WD 2006/ 024823PCT/ GB2005/ 003257 0O r-N N NS IH The

title conpound was prepared from

N-[ (4- met hoxyphenyl ) net hyli - N-(21( phenyl et hyl)

t hi o] - 6- met hoxypyri m di n-4-yliazetidi ne- 1-sulfonam de

(the product of step O (46ng) by the procedure

outlined in Exanple 121. The crude material was

purified by preparative plate 5 chromatography using

Et OAc/ i sohexane (3:7) as eluent to give the title

product as a gum Yield: 18ng. Ms: ~APCI (+ve) 367

[ MF111 111 NVR (DVBO) 2.04 (quintet, 2H), 3.74 (t,

41 s, 3H), 4.36 (s, 2H), 6.02 (s
19'%"%’%%&30 (m 2H), 7.48 (d, 211). o Phhtbmshnds

|nterned|ate for this conpound was prepared as

follows: I)

N1( 4- Met hoxyphenyl ) net hy1] -I8#] 6- met hoxy- 2- 1( phenyl net h

y1 )ettmu?] gw)uneaﬂ.kﬂasugrgn p%ﬂmdsi rrprapd fOnam de 15

ure of the product of

B Iobon o) e GO B ot e s SR T v aded
(égﬁﬂg%ali B BRdhe, r3&tlidn WwesihEakead:. 1t104¢e:6Tr mtmeeealot nﬁth@dt'was

Y e reactiron m
e o Ao DERT T Soctiipa BES o Mhedrodiit HOBsBreeLing
5 W&e#qedmvﬂ@eh whi2€-extibhred si@aCM (220150 mt). a0 @ics ok Eorohined/aisied
Gg@éo(aﬁmméd ik L&wﬂ 5P Bhe b e S04 a6 _iggagkv%glfdwgﬁr
e e y as

ced pressure resi purif
#48m 20 chromat ogr aphy on S|I|ca gel using

Emmm @m@;am 89 (s29}ﬁ)1 @S, ﬁ'(ﬁ,eﬂﬁi) ztgfa A7\R, ). &rml@ﬁ,tugs
132%"% o b9 1208, 1B 5 A0 (Sn, lH), 3,854 00 (v, 6.72 (snﬂO
10N- { 6- thhoxy-21[2(-pyra2|n-2-ypethy|]th|o]pyr|n1d|n-4-
Y8338 1-1a 214 I 9RRNVehSizy D thio]-6-methoxypyrimidin-4-
yl}amino)sulfonyl]pyrrelidin-3-yi}carbamate
A mixture of tert-butyl [(35)-1-(aminosulfony)pyrrolidin-3-yl]carbamate (the product from
step i), 0.5259), tris(dibenzylidencacetone)dipalladium (0) (50 mg), 2-dicyclohexylphosphino
15 2’ 4’,6’-tri-isopropyl-1,1’-biphenyl (XPHOS) (50mg), cesiumn carbonate (0.429 g) and 4-
Chloro-2-[[(2,3-diflucrophenylymethy]] thio]-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 H,O (150 mi). The organics were

20 separated and the aqueocus layer was re-extracted with DCM (2 x 150ml). Organics were
combined, dried (MgS04) and reduced in vacuo to give the subtitle compound as a yellow
solid. Yield: 0.75g

MS: APCI{-ve) 530 [M-H]

Example 118

25 (3R)-3-Amino-N-{2-[(2,3-difluorobenzyl)thio]-6-methoxypyrimidin-4-yl}pyrrolidine-1-

.3y

HN
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H N N The title conpound was prepared from

N-[ (4- met hoxyphenyl ) net hyl | - N- ( 6- net hoxy- 2- ( 2-
((pyrazin-2-yl)ethyl]thio]pyrimdin-4-yl]azetidine-1-s
ul fonam de (the product of step i) (44ing) by the
procedure outlined in Exanple 121. The crude nateri al
was purified by flash 5 col unm chronmat ography on

silica gel using EtOAc/isohexane (7:3) as eluent to
give the product as a white solid. Yield: 15ng. MBS
APCl (+ve) 383 [ MtH| NVR 5 (DVSO 2.12 (quintet,
21hywo 2@edds2ft , 211), 3.43 (t, 211), 3.72 (tpcrieldoseoszsy
3.80 (s, 311), 5.98 (s, 1E1), 8.49 (s, 1H), 8.58 (s,
1H), 8.63 (s, 111). 10 The internediate for this
conpound was prepared as follows: i)
N- [ (4- Met hoxyphenyl ) et hy 1\5%86- et hoxy- 2- [ ( pyr azi n- 2-y
ITm hﬂu}ifﬂtwf?érwﬁ)il l{ra'adj-ﬂt(ﬂ%-[(xi.hjﬁm&ﬂeﬂiyn@miwﬁihs@pﬁmﬁattml ?
su coppoun S _pr e e nr
EQE%‘?O sukﬂﬁwgﬁ?q—?-)yﬂfa\é\@%g)(&g‘%gmg)_cg (qEnmlS was a%de%dljl!‘% (1001111)
( pywinZdihg reBetiph Yhet stiamddtiniool tefobefargs)fobiBht The repeton eakredced in
0 ' I 12 i Jer 1o TUHE: pal o
ol 8 e e R bR PR il e LRI P soua
5g&icldy&iT8g Et 0OAc/ i sohexane (1:1) as eluent to give the

F*}Dﬁmt %ﬂ.ﬁsc@ wlmgz.b‘iz@, alny, 447820 M1 B6-3.66 dn, ¥8), 358331 (m,
FDoba7a. 355 B C R0 o 6 1017307600 i TRy AR 4 W04 y 1)

- M3daR{ilaxepane M+l f onam de 0" o
10 The intermediates for this compound were prepared as follows:

) tert-Butyl [(3R)-1-(aminosulfonyl)pyrrolidin-3-yllcarhamate
To a solution of fers-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 ml). The organics were separated and
the aqueous layer was re-extracted with DCM (2 x 100ml). Organics were combined, dried
(Mg804) and reduced in vacuo to give the subtitle compound as a pale yellow solid. Yield:
1.65¢
"H NMR: (OMSO) & 1.39 (s, 9H), 1.68-1.76 (m, 1H), 1.98-2.07 (1, 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)

if) (35)-3- Amino-N-{2-[(2,3-difluorobenzyl)thio]-6-methoxypyrimidin-4-yljsert-butyl
[(35)-1-(aminosulfonyl)pyrrolidin-3-yljcarbamate
A mixture of tert-butyl [(35)-1-(aminosulfonyl}pyrrolidin-3-yl]carbamate (0.525g),

25 tris(dibenzylideneacetone)dipalladium (0) (50mg), 2-dicyclohexylphosphino-2',4°,6'-tri-
isopropyl-1,1°-biphenyl (XPHOS) (50mg)}, cesiumn carbonate (0.429 g) and 4-Chloro-2-[[(2,3-
difluorophenylymethyl]thio]-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 vacue and the residue

30 separated between DCM (150 ml) and H>O (150 ml). The organics were separated and the
aqueous layer was re-extracted with DCM (2 x 150ml). Organics were combined, dried
(MgS0,) and reduced in vacue to give the title compound as a yellow solid, Yield: 0.77g
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sol ution of ten-Butyl

4-["2-[(2, 3-di fl uor obenzyl )t hi 0] - 6- met hoxypyri m di n- 4-
yl }am no) sul fonyl ]-1, 4-di azepane- 1- car boxyl ate (the
product of step i, 0.22g) in 1:1 TFAanet hanol (6ml)
was stirred at roomtenperature for 3h then the

vol ati |l es evaporated and 7M ammoni a i n net hanol (5nl)
added to the residue. The solution was stirred for
30mn then 5 the volatiles evaporated and the

resulting solid washed wi th nmethanol, DCM di net hyl -
suI‘YQﬁ?P%ﬂg #Z%d 1120 to afford the title cowﬁ@ﬂﬁ%?“%ﬁ'“%ﬂ
white powder. Yield: 51ng MS: APCl (+ve) 446 [114+13+]
"11INVEt: 8 4DMSO) 1.90- 1.98 (211, m, 3.17 (411, t, 3
= 60 Hz), 3.36 (211, t, 3 =;3sp. 9 Hz), 3.49 (211, t, J =

1, s), 4.41 (211, s), 5.78 (1H, s),
7@1@%@5 ﬂﬁf(ﬁ?; 7.28 - 10 7.37 (1H, m, 7.42 -
7.46 (1H, n) The internmediate for this conpound was

as follows: i) ten-Butyl
S S Gl R s 1

SrH'QFP‘tﬁ“B ©f tert-Butyl

4- (am nosul fonyl) -1, 4-di azepane- 1- car boxyl ate (the
product of exanple 75, 0.2¥%¥79),

tris(di benzyli deneacet one)-di pal | adi um (0) (45mg), 2-
di cycl ohexyl phosphi nﬁ- 2' g, -t ri-ifpropyl-1,1'-biphe
nyl ( XPHOS) (24 ),s.\ u rbqonate (& 2429) and
4-chl or o- 2- a( 2,(3- d¥f Ity Bl opﬁ’enyls) rret t hi o] - 6- met hoxy
yr| m di ne 20 product of exa o 35 step i,

TP SRS i@ﬁﬁfﬁégﬁ%@\ﬂ%ﬂ%ﬁﬂ%ﬁ&ﬂ SPPAEREET ng
f @ paniifopan fiony B treetteripiperaziop e cuts x dam i vogin ROV G indlevasadied
oedl A b hent SSUBh B, LIS BHELABLEANAD B8

The co |ne organi c extracts were”was
10 sredugpdip @@uaaqslélwgsld%w@?ﬁ bytersg HEGE o givs thefitipicerppousis & white
sislid. atigdd: oR7g t ered and evaporated. The residue was
p Y, chromat ography 25 CMsilica using a
Mﬁg%égg%e #ﬁ‘&(t e of EtOAc and iso-hexane as el uent
t B MRe(CDER) & LA (df 3B, 0T rip EHNBI LA, 18T)\Be61(dy W B.B3 (dY1 1Dl 60

géﬁ@% oM @l&é%ﬁ%%m i FRABIE 608K, ko0 710 an

15n¥}@t Al 41%21(}“- di met hyl pi perazi nel -sul fonam de

The intermediates for this compound were prepé.red as follows:

i) tert-Butyl (3R)-3-methylpiperazine-1-carboxylate
20 To a solution of (2R)-2-methylpiperazine (1g) in THE (10ml) was added di-ters-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,0 (100 ml). The
organics were separated and the aqueous layer was re-extracted with DCM (2 x 150ml).
Organics were combined, dried (MgSQ4) and reduced in vacuo to give the subtitle compound
25 asaclearoil. Yield: 1.1g
'H NMR: (DMSO) 8 0.92 (d, 3H), 1.38 (5, 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)



-169- A mxture of

(3R, 58) - 3, 5-di net hyl pi perazi ne-1-sul fonarni de (the
product of exanple 72, 0.26Q),

tris(di benzyli deneacetone) - dlpalladlun1(0) (61ng),

2-di cycl ohexyl phosphi no-2', 4

tri-isopropyl-1,1' blphenyl (XPHCS) (32ng), cesium
carbonate (0.32g) and 4-chl oro- 2-

[[(2,3-difl uorophenyQret hyl ]t hi o] - 6-met hoxypyri m di ne,
(the product of exanple 35 step i, 0.20g) in anhydrous
di oxane nﬂ) was heated at reflux in a mcrowave at
1000 2%BAR2 open vessel with cooling for 15RAT/B2005/003257
Sat ur at ed aqueous ammoni um chl oride (5ml) and Et OAc
(5nl) were added, followed by 1120. The | ayers were
separated and the organic Lgger extracted with H20

(2 he or n c layer was discarded and_the conbi ned
VIR (C R T PN R ey Sk e S

f W6 & bodutiolb féebutyl (BR3-8 n@ﬁ@lpﬁw&bﬁn&\a&aaneﬁnb«meﬁfpdmmp i),

Shop PR SR AR Pubtk Nl il 1R
S OF 16h Veeonrpimsciosmive @ itorod aa‘tvﬁ@n DOMESilt 408 HoO (150m).

Zg%%? S\]aée &pamédta%d &leggouﬁg‘g&kﬁszéb%%gw gﬁpﬂﬁm

6918)3““352”3!5'&01""‘23“5 slnee WES&MM reguqgdin vgcup 10 giyerfhe Smﬂe cayopgymd
15 i yelB)oil BieldBl.445, 311), 4.43 (s 211), 5.84 (s,

15%%% %Eﬁfsogé)ﬁ%éﬁ%ﬂ E b R o B S s 2

33.d1 fob, uBY, 3.82A8Y(xd YHMOTY {s, 2H5- met ho xypyrimd in-4- yl)
1p2Zet idine- 1-sul fonam de 20H2N A sol uti on of

t i Eerttﬂﬂt}i 5312% 4&({2 (2 3- dlﬂuorobe loL::ethoxyﬁynmldm-él-

(%]

(14({2 [ uorobenz§ Xypyri m din-4-
yYiiamipeiomienyTr Swmethylgipetarine- freasbodyiatear bamat e (t he product

OR ngikt@ of ﬂert—bﬁlyﬂﬁ@)&(&lﬂﬂosﬁﬁdbyﬁ@%}hyi@eﬁiﬁhéﬂBfﬁﬂoxﬁlﬁﬂﬂ(ﬁhe was

t t f 1
Sgr{o&l{c? ()51 &%’Vg%@égﬁ’gﬁ&&@ Al nea(\:r):crstonePP a]lla mﬁg(toi]gﬁ 81'g), 6-6 m)
15 adld}@@hkwlpbmmreg |4déren-w$brepyi~®.ll Ubipheny! (VARG (30me)l cdsivm 2h
t Bf%uﬁt@@l 429 §)7an 4 v:&ioi%té k@S- dﬁM@@P&e@ﬁﬁQm@m&oP@ﬁw&@ﬁbﬂﬁﬁdm

purl hr opat ogra on Silica usi ng

Db et SR TR0 D OB e O A EHAR e 2
P thicird v a@ehat b@o"cc BOBW SoperDiessBlewiihl cBiligy (o 6@AAin€ Mhe BadBibi/mixture was

a % at
SRR ol Dbl AU BBILAR TP o
207%@@@19‘6*”6&\@@@%}‘ the a@iepuyflayarjwag tedexteorrd witBDOMNB{x 150ml).
cﬁvc%tofn@ﬂed dhda MBS d&au'd FedBedd b ﬁeuol(;l-él}e thedsutiiitle (;&npound
g% 443 (s, 211), 5.93 (s, H),
@0“(?41“' %FS” 28 - 7. 38 (in, 1H), 7. 43 -7.48 (|n
1MB) AP(ljee) 548 f-HBdi ates for this conpound were
prepared as follows: 10 1) tert-Butyl

| 1- (am nosul fottypazeti di n- 3-yl kar bamat e
25 Example 120

(35)-3-Amino-N-{2-{(2,3-difluorohenzyl thio]-6-methoxypyrimidin-4-yI}-(25)-2-

methylpiperizine-1-sulfonamide



A solution of tert-butyl azetidin-3-ylcarbamate

hydr ochl ori de (prepared according to J. Antibiot.
1986, 39, 1243-1256, 0.755 g), Proton-Sponge(r)
(0.85g) and sul fam de (0.42 g) in dioxane (23nml) was
heated at reflux for 48h The residue was partitioned
bet ween 1120 and 15 Et OAc, and the aqueous | ayer then
extracted with further Et0Ac (x4). The conbi ned

organi c extracts were washed quickly with 2M aqueous
‘hydrochloric acid (x3) then with saturated aqueous
sodi um bi carbonate, 1120 and saturated aqueous sodi um
chlvpd bodGozasey i €d Wi th sodi um sul fate, fil terf%g,cgﬂggmmb.,
evaporated to afford the subtitle conpound as a pale
brown powder. Yield: 0.44 g 20 HNVR (300 MHz, DMSO
1.38 (s, 9H), 3.55 (t, 2H), 3.82 (t, 21l), 4.09- 4.18
(n, 11-1), 6.87 (s, 211), #A6B3(d) 111). tert-Butyl
(wsbﬁé&n%f?mcbuf,h B0)- LR eNZYPlihic] e Sy thR]- LAN¥EMpirRidid k- 4
ﬂlwg lgqnlﬂjg ety oo |- stad (0758 P RLART G 3as Rtded

[ TRA APl siswlly f Thi yadtian evbd thinatirtsdpt hea nmnmfe(roars Mbp)reaction .
t [

PR e SRR g B L W B b,
5 hdtg pOHAX 18¢63ny), cesium carbonate (0.65g) and
%sm@vélﬂ{tm&rm

i ol thox 1. dine (the
B CBRE L g oy 3 TR0 a8 g T o b .0
dat QX¥RNAE6 (d] T ). 9mssm e0ed7 (6, 1Hgfalaaxs, 2H), 60N CIH)\WE94F.1a(m,
éﬂﬁ 3%%3@% 30 vessel with cooling for 15m n.
urat ous anmoni um chl ori de was added and the
10resulting mixture extracted with EtOAc. The conbi ned

Ot &MreddatdsTeFGliS conPhiid Were pREardM o fusad: ur at ed aqueous
sodiumchloride, dried with sodiumsulfate, filtered

and evaporated. The -171- residue was purified by
CliplertButyd (RSP Awint gosalfduyl) Smahijigtazireilngriaxiiate 9 to 3:7

r‘l‘ &fu ont géﬁ&ﬁ?gﬁi@m&ﬁ@plﬁ%ggq ?rﬁo,@*a{éent to give the

tlte as a el d: 048g ME:
135 A(p@g)(m@:g:}ang(‘ﬂgm{) Weiddesl spifamids|(@29EP@d the reaction was hcated at 110°C

Nod ?ah[fhz reactloh oGt esb%%sﬁkalﬁd?mﬂ&emtmfm% Antm?o Brsé ik,
dr ox 3 net hyl azeddi nel- sul f onami de

n’f*&ee josyperex a@tbea%auhwea%w a’f‘fi‘étedlw’éll}P%ﬁ?aTﬂf‘&@D

(@rgﬁﬁcg).ve(emblﬁﬁﬂdfdedmﬂlmm a@reth@edl) viad @nfive WD subtitle compound

2004/1%{144%}] Yx&ﬁ'o%(sgi benzyl i deneacet one) - di pal | adi um

ORI
20¢ W@dﬁé@&ﬂ) Bhae phamox 40 (5,4H),8:008/11 @, SHRBEHYI34 tm, ), Bisph

yq HOR). 71&;;?[)‘) carbonate (0.68g) was
?eéf‘%g‘% 3% sol uton o#ﬂn

4- Chl or o- H{)&Z 3-difluaor ophen¥ ) met hy
t Wit B'G‘J’lr@'f) W P diftuprohenzy by ‘ﬁ?"%fé'l?t‘,‘fpyﬁ‘f‘“‘g%é‘rrpl e 35
sjl}anuno)suifﬁhyﬂgs)-metnylptpmﬂﬁ@l éatBoxdiateand t he whol e t hen

h fl for .30 10
e e S L L e
tmdnbgsmdpnenfgtommpmure@ fﬁmg)e&dwcﬂqhmﬂtp@mhmmé 6’-tri-

CRSFRiphE S éﬂ@d}i GepEdis] @6hs, &ﬁ&ﬁc&ﬁﬁn@@) 286 %&@-Eiﬂ&@tzq 2,3

agueous sodi um chl oride, drjed ter%i
eysEphrERe Gylhiol Sapehasy RREBIdE K e 4o R 55 518 .
chi370gEh digraa®{29ml) Washehted a redlet inld Snicigwast RACH"DTW1opé) veal

e whi id.
20 i s 806 TSR SRR Pl B

4gnarfreg bptppeem DM KINRm]) Bidd)): (100mDEThe orgagigsvere sgparaged (gt the
111), 3.80 (d, 111), 3.85 (s, 311), 4.30 (s, 211),
5.70 (s, 111), 6.10 (s, 111), 7.18 (m 111), 7.35 (dd,
111), 7.43 (t, 111), 11.20 (bs, 1H Exanple 130 25
3-Am no-N-{2-[ (2, 3-di fl uor obenzyl )t hi 0) - 6- met hoxypyri m
i di n-4-y1)-3-nethyl azetidi ne-1- sul fonam de



- WD 2006/ 024823PCT/ GB2005/ 003257 -172- N H2N A

sol ution of

N-{2-[(2, 3-di fl uorobenzyl ) t hi 0] - 6- met hoxypyri m di n-4-y
1) - 3- hydr oxy- 3- net hyl azeti di ne-1-sul fonam de (the
product from exanple 129, 0.2g) in TIM (5m) was
treated with diisopropyl ethylam ne (0.45ml) and

nmet hanesul fonyl chl oride (0.11nl) under 5 nitrogen. The

5

10

15

20

25

whol'e was stirred at roomtenperature for 4h. The
sol vents were“then evaporated in vacua to dryness and
the residue treated with 7N ammoni a i n nethanol (9nml)

anGyd Pedvlzeat ed in a seal ed vessel at 75C fQ %!Gﬂﬁ){;am;g[;ye
vol atil es were then evaporated in vacuo and

residue purified by silica gel chromatography eluting
with 10% nethanol in DCMto give the subtitle 10
product as a col ourl ess guf62-This was triturated with

ElyaddudRfdr @é%a@smlmmwlsaaﬂ drgéntc%a@ cctn@ou%%\eﬁeé he

title pro uct, as a white solid
) g redyigest iy ygeyorte glVi\Fbeﬁtbn%?ma@ed fsmmﬂlow splid. \igie: 865
(MEBGEB)Gvels44M(Es] 314), 2.90 (bs, 211), 3.80 (q, 411),
3.94 (s, 314), 4.40 (s, 211), 6.30 (s, 1H), 7.10 (in,
1H), 7.20 (m 211) 15 Exanple 131
NExagile32B- Di f | uor obeuzyl ) t hi 0] - 6- net hoxypyri m di n-4-y1
NG mﬁlmgtz. -pl(éﬁ?lhﬁiylbtﬂﬂﬁﬁ)rﬂiﬁﬁ yiDGnde fitibanaa de 20

A sol ution
N-(24(2, 3- dlfluorobenzyptﬁ(o] 6- met hoxypyri m di n-4-y1}
- 3- hydr oxy- 3- net hyl azeti|di ne- 1- sulfonan1de (the

product from exanple 1297xQ,16g) in (8ml) was

treated with diismpr@p |e hy| n1ne ( 1) and

met hanesul f onyl cl 45}N 44&5 Sl n ger nitrogen.
d a

-173- The whol e S $tir roonwtenperature for
16h. The m xtur s then treated with 33% net hyl am ne

i Msommbmw[drirﬁm&%mmﬂ)ﬂﬁ&@n-m eaineitbry 2- [@-phediadmes sel
e e e Lt e pra St gt 1 28 (BN RS ke
ORmb mag stigedsad rgong tegripemaigredprt IBL. TR sahentess g'l'ap@rﬂte@@ﬂtrtr@iuced
Prekburd. MG RRel b os RecREABUE broB B A cGRY R4lhdxERT0 BYIhd Ble$rodBR
as a white solid. Yield: 50mg.
MS: APCI (+ve) 381 [M+H]
TH NMR: § (DMSO) 2.12 (quintet, 2H), 3.00 (m, 2H), 3.35 (m, 2H), 3.91 (t, TH), 6,13 (s,
1H), 7.23 (m, 1H), 7.29 (m, 4H), 11.04 (bs, 1H).

The intermediates for this compound were prepared as follows:

) N- [2-[[(2,3-Difluorophenyl)methylJthio]-6-methoxypyrimidin-4-yI]-N-{(4-
methoxyphenyl)methyl]azetidine-1-sulfonamide

60% Sodium hydride (0.42g) was added to a solution of N-[2-[{(2,3-difluorophenyl) methyl]
thio]-6-methoxypyrimidin-4-yljazetidine-1-sulfonamide (the product of Example 35) (3.82g)
in anhydrous DMF (38mi) stirred at 0°C under nitrogen. The reaction mixture was stirred for
a further 15min when 4-methoxybenzylchloride (2.98g) was added dropwise over one min
followed by potassium iodide (1.66g). After stirring at room temperature for 18h the
reaction mixture was partitioned between EtOAc and H,O. The aqueous layer was separated
and further extracted with EtQAc (2x). The combined organic extracts were washed with
H0, dried (MgS50,), filtered and the solvent evaporated under reduced pressure. The residue



5 triturated with ethanol and filtered to give the
title product as a white solid. Yield: 57ng. MS:

APCI (+ve) 446 [M+114], APCI(-ve) 444 [MI1] 11-1 NWR
5(DMs0): 1.33 (s, 3H), 2.35 (s, 3H), 3.60 (d, 211),
3.80 (s, 3H), 3.85 (d, 2H), 4.40 (s, 2H), 5.92 (s,

1H, 7.10 (m 111), 7.30 (in, 111), 7.40 (m 1H 10
Exanpl e 132

N-{2-[ (2, 3-Di fl uorobenzyl)thiol - 6-met hoxypyrim di n-4-y
1) - 4-gl ycyl pi.perazi ne-1- sul fonam de, hydrochl ori de
salt A solution of tert-butyl

( 2WOPEOPBI3( 2, 3-di f | uor obenzypt hi o] - 6- met hBSE/ERZPISHE3ERT N
-4- 15 yl janmbao) sul fonyl ] pi pert;

zin-1-yl}-2-oxoet hyl)carbamate (the product of step
i, 0.199) in 10% TFAJDCM (jggl) was stirred at room
terrperature for 3h. The solution was evaporated, and
a8 wurifiedh P Hash ¢olemn dhromgiogrephy o siligagglanias EIORE 5o Rpana@§ies
(ehizhy) mell‘:mp@ Rn$ fufiier Puaied fﬁﬁﬂﬂéﬁnﬁeﬁbﬂé.l@r&phﬁ&u RS gel using

t Et20. filtered and d

BaBGR 6B St bt i £l 1

WS TAPQE Givie)ch23 Wiellld: 140ng. 20 MS: APCI (-ve) 487 [MHL

1HNI\/R(DI\/SO) 5 3.20-3.27 (411, m, 341346(2H m,
21-1, 3.88 (311,

("2 i\&mlé% 3 Deﬂ"@yw{l&qnbmswlssﬂf@sﬂ #@owmwﬂﬂm[@

Tme¥o meﬂﬂﬁﬂelh 1ﬁieudﬁeﬁ>6u1foaﬁmdbr S) 11 26 (1H, br s)

R b o B PP A T4 T 41 D pokvassspdt oo
| tempedatuyd i]Opﬁp éIﬂla@acrmgn thix tuge b s @Rted wid aqhﬂpelsrsoéhm tridsalétesal t

10 %oﬁﬁéd{?; k@ébnﬁ ISFJIOOmI), aqueous NaHCOs, H;0, dried (MgSO,) and filtered. The
uor ophenyl ) met hyl | t hi g iy

nmet bo yrim
(ﬁ"l’fe“li *H ?VW&é?dé‘E‘?eﬁ{?i“CMffsé‘ﬁ%fﬁlgd’é c £1btitq Rgsuey aé‘i‘:lé‘%(‘%‘t’ &pam
S‘ﬁblﬁ Y 18he product of exanple 36, 0.6g) in 4N

?._n g&ﬁj?) and Et20 (20nL) was stirred at room
tenpera ure ? om The resul ting suspensi on was

filtered and the resi due dried in a vacuura oven at

0 et i RNt

1186159;' fonamide
(@}%[ Sbdinfnrydir(d2 (Bag) Wdsudied arayiidnf hf produredf eexi)Ly. Bdgt) midcdi
AP R TP e ie atpem, 1y pumees
Twas gtirged ffas tl Plorilted with Et@Ae andtaghed with Bash iy wsretpc}ﬁsamc
20 (egluau;tga)as ifedMzEAH), rﬂk}re(’!\@ﬁ 1RAGG: dvapdrated under reduced pressure. The

7 Elevg'sll%é?@a%&ef?ﬁ] B SRyl hy S 2oL e B Olobpans (37

ads elnen m give niperaine bea Witk sdlid, Y&ldsallg i on of

-ARCh - ol ophenyl) met hyl [ t hi ol - 6- 13
rr%%hoxy%i}%%hhﬁ yl | pi perazi ne- 1- sul f onam de,
hydrochl oride salt (the product of step i, 0.27g) and

25 Ne tmhjmr phoI ine (78RL) in DWMF (Sm_) was added
I e stirr 'L ued om.t.enper.at ur,
R e R e R
the fi Itrate evapor ated. The crude mat eri al was

purified by colum chromatjography on silica gel using
Et OAc/ i sohexane (3:2) as uent to give the subtitle

compound as a foana)\ YoeIF )\249

AR
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20 Ms: APCl (-ve) 587 [Mai Exanple 133
4-13- Al anyl -N-{2-[ (2, 3-di f| uorobenzyl )t hi o] - 6- net hovoy
rimdin-4-yll pi perazine-1- sul fonam de, hydrochl ori de
salt 250 The title conmpound was prepared from
tert-butyl (3-{41({24(2, 3-difluorobenzyl)thiol-6-
nmet hoxypyri m di n-4-yl | arni no) sul fonyl | pi perazi n-1-yl)-
3- oxopropyl ) carbamate (the product WO
2006/ 024823PCT/ GL32005/ 003257 -175- of step i, (122Q)
according to the procedure.outlined in exanple 132 to
give a white solid. Yield: 0.159. Ms: APCR+ve) 503
[ MAMRPO06/02482NVR ( DMSO) 52.66 (2H, t), 2.98 (FHGBeN;/003257
3.19-3.26 (4H, m, 3.45-3.49 (2H, nm), 3.51- 5 3.54(2H,
m, 3.88 (3H, s), 4.48 (2H, s), 6.08 (1H, s),
7.14-7.20 (1H, m, 7.31-7. (1H, m, 7.40-7.44 (1H

, 7.72 (2H, br s), 11.24° iH br s; The internedi ate
f Ghe ttﬂh F@@Wﬂcﬁawawﬁﬁom%ﬁﬁﬂe@omheﬁﬂ negdi-N- {fompthoxy-2-
tg Iyl)mer.h l]thlo] p yrimidin-4-yl]azetidine- 1- su]fonamlde (the ];I):oduct of step )
(é-ﬁ giih% P og:ecfure out edlug'I 5 a%gl% I’l]glyl gtl:':]l'lllg materia was p )Ir m d

yprpnativeoplseithfammyogtaphypen @ BiOAe Bty 0. 5%Df OX Dfs/BioQPH aceienaingive
€ 0 repared from
h&p%aala& aM@mféQ%ﬂan%ﬁ’d 465, Pr ep

but oxycar anine (0.12g) according to
@‘?Q;é@iﬁlﬁf@ [MeHl i ne i n exanpl e 132, stepThe crude

nﬁtm%mm;@tw et 28] 303¥ ¢ &Qbﬂmaﬁ% (22 6Q9 (1R im T4 (bs, 2H),

SI|I g usi ng Et OAc/i sohexane as e uent to
g?%% fﬁ )15 subtitle conpound as a foam Yield: 0.229
M5: APC. 1(-ve) 601 [MI11]

The intermediate for this compound was prepared as follows:

1) N-[(4-Methoxyphenyl)methyl]-N- [6-methoxy-2-[[(pyridin-4-y)methyl]thio]
pyrimidin-4-yllazetidine-1-sulfonamide

60% Nal (27mg) was added batchwise to a solution of 4-pyridylethanethicl hydrochloride
(60mg) in anhydrous DMF (2ml) stirred under nitrogen. After 30min. the suhtitle product of
Example 121 step i) (0.2g) was ndded. 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
H,0 and aqueous Na;COs. The separated organic solution was dried (MgSOa), filtered and
the solvent evaporated under reduced pressure. The residue was purified by flash column
chromatography on silica gel using EtOAc/iso-hexape (7:3) as eluent to give the product as a
yellow gum. Yield: 46mg.

MS: APCI (+ve) 488 [M+H]

Example 123
N-{2-{{(2-Cyanophenyl)methyl]thio]-6-methoxypyrimidin-4-yl}azetidine-1-sulfonamide



Exanpl e 134

N-(2-[(2,3-Di fluorobenzyl)thio]-6-nmethoxypyrimdin-4-y
1)-1,2,3,4- 20 tetrahydroi soqui nol i ne-7-sul fonam de
N-(2-[(2, 3-difluorobenzypt hi o] - 6-

met hoxypyri m di a-4-yl1) 2-(trifluoroacetyl)-1, 2,3, 4-

t et rahydr oi soqui nol i ne-7-sul fonam de (0.805g) was
added to a solution of 7N NH3 in MeOH (20nml), seal ed
and stirred at roomtenperaturefor 211 The reaction
was reduced in vacuo and 25 the resulting residue
purified by prep I-LPLC to give the title conpound as
a Wit fomeslsi d. Yiel d: 70mg M5 APCI (+ve) 438rbbbidoos 0
2006/ 024823PCT/ GB2005/ 003257 -176- '"H NVR (DVSO 8
3.01-3.08 (n, 211), 3.35-3.42 (n, 2H), 3.83 (s, -3H
4.33-4.40 (n, 2H), 438 (s, 211) 6.06 (s, 1H),
7.09-7.20 (m 1H), 7.31-7.7465(n, 2H), 744-7.50 (n,

1H), 738-7.87 (in, 211) 9.00-9.09 (n, 2H) 5 The
internediate for this co und was pgepared as
follows: i) N(2-[(2,3-D il uorobeuzyf|)thio]-6-

met hoxypyri m di n-4-ylh [(?TNquoroac-tyl) 1,2, 3, 4-
tetruhydr0|squ|no@¢gﬂ» %utpna 1 de JA mi xture of
1, 2, 3, 4-tetrahydr NSO$EIH®JIHGS orjam de (the
product fron1exa£gﬂe step 10 ii 19),

tris(dibenzylideneacetone)dipalladi -”O) (50 nmg),

[ | ohe tri-iSO blp
LR Rl B AR 00 it brbibap RSB s heor °,
Cﬂﬂ@rd@l 4 yl]-N-[(4-methoxyphenyl)methyl}-azetidine-1-suffonamide (60mg) (thc pmduct

Ldr3tept) 8 bk yleséaa@ emmmtmmﬂé 1110 hnBerii B RXM RS huitkicli vye

(the odu from exanp n di oxane
5 (BOEN R oG ST H QR isneson (P GhelR tg give ypsle
aﬁ@HMHngnbvgm&ermnmhgcool|ng for 311. The reaction

educed i n vacuo and the residue 15
part ACE WBsh it © DCM (150 i) and H20 (150 m ). The

OHYR s(DMECY 24 2 fsmintet. KD, éﬁ@(ﬂbﬁﬁ) a4GUeolD, 4. ke dHwad? (1, 1H),
r’Pﬁ@(ﬁlﬁ?%?@nﬂM{S ?I{@%ﬁﬁ) x 150m). Organics were

mbi ned, dried ) and reduced under to give the
10subtltle conpound as a yellow solid. Yield: 0.81g Ms:
Aftfelidtermediatdfobthis brbpbhndAChs b peigdl a€ follcs:
N-(2-[(2,3-D fluorobenzyl)thio]-6- nethoxypyt|n1d|nﬂ yl
)-(2S, 5R) -2, 5- di xnet hyl pi perazi ne-1-sul fonam de 0"0
ri) 8- N;-[Ez-lﬂyanophenyl)methyl]thio]—ﬁ-methoxypyrimidin-d-yl]-N-[(4-methoxy-

phenylmethyl}azetidine-1-sulfonamide

15 The subtitle cornpound was prepared from the product of Bxample 121 step ii) (0.20g) and (2-
cyanophenyl)methyl bromide (78mg) by the procedure outlined in Example 122 step i). The
crude material was purified by flash column chrornatography on silica gel using
EtOAc/isohexane (3.5:6.5) as eluent to givevthe product as a gum. Yield: 60mg
MS: APCI (+ve) 512 IM+H]

20

Example 124
N-{6-Methoxy-2-[(phenylmethy]) thio]pyrimidin-4-yl}azetidine-1-sulfonamide

”



HNyi H To a solution of

(2R, 55) - 2, 5-di net hyl pi perazine (2g) in dioxane (100m)
was added sul fam de 25 (2.5g) and the reaction m xture
was then heated at reflux in dioxane (100m) for 72h
The reaction mxture was partitioned between Et0Ac
(150nl) and H20 (150nml) and the aqueous re-extracted

——Wth Et0Ae{2x156A1l) . Organieswere-collected,—dried

5

10

15

20

25

and reduced in vacuo to. - WO
20061024823PCT1G820051003257 177- give
2S 5%) 2, 5-di met hyl pi perazi ne- 1- sul f onam de as a
whi W& 2006021833 (1.2g). A nixture of PCT/GB2005/003257
(2.5,5R) 2, 5-di et hyl pi per azi ne- 1- sul fonam de (0. 389),
tris(dibenzylideneacetone)dipalladiun1(0) (50 ng),
2-di cycl ohexyl phosphi no-2' 1gg. 6' -triisopropyl-1,1'-bip
henyl (XPHOS) (50ng)1 ceS|un1carbonate (0.439) and
4-Chloro-2-[[(2,3- 5
di f Zuor ophenyOnret hy1li t hi o]} 6- met hoxypyrirnidi ne (the
product from exanple 35 i), 0.4g) in dioxane
(20nL) was heated @f_-£ef n a mcrowave at 100C
300W open vessel w 44@ The reaction
m xture was then|reduded i'h vatuo he resi due
partitioned bet DCM (150m) and~1220 (150ml). The
organi cs were separated and the aqueous | ayer was
r Eheaixi¢ cceapbed was piapaR@ioN-§(4- ﬁ]ﬂﬁm'ﬂk):henﬂ)r@mﬂ]{bs[%{@hmylmethyl)

glvebggﬁgﬁﬁghﬁﬁn%% e Pos the Hgggm%nf&%%yﬁﬁ&ééwﬂw
pressdipputtined inFixgteple - Thegrge @éﬁp’é AYPUsSedby\RFfPiralive plpted .
Ydhﬁinﬁtog&b%sﬂ@h“t(%ﬂoﬁékﬁie (#9Qs Elhéhltl)]gwe thcmm%ro((ua'\@%nﬁ
%o]g% 311), 1.23 (d, 3H), 2.58-2.67 (in, 1H),

0 (m 111), 3.01- 3.54 (m 4H), 3.77 (s, 3H),
mmaoumgpaamanwﬁﬂss (s, 1H), 7.07-7.21 (m 111),

HZIgMZF #(Bgiég)lz%h')( ui'n%:e ?ﬁ%%&é% 81y 2ER) 438 5,20y 6024 By

- 123 (e b bﬂ%ﬁmﬂﬁbﬁﬁéﬁégﬁlfonanlde

The intermediate for this compound was prepared as follows:

i} N-[(4-Methoxyphenyl}methyl]-N-[6-methoxy-2-[(phenylmethyl}thio]pyrimidin-4-
yljazetidine-1-sulfonamide

KOtBu (46mg} was added to a mixture of the product of Example 121 step ii) (0.20g) and
phenylmethylthiol (50mg) in DMF (3ml) stirred under nitrogen. After 2,5h, 60% NaH
(12mg} was added. The reaction mixture was stirred for a further 18h., diluted with EtQOAc
and washed with H,0. The separated organic solution was dried (MgSO,)}, filtered and the
solvent evaporated under reduced pressure. The residue was purified by flash column
chromatography on silica gel using EtOAc/isohexane (2:8) as eluent to give the product asa
pum. Yield: 45mg,

MS: APCI (+ve) 487 [M+H]

Example 125
N-{6-Methoxy-2-[[2(-pyrazin-2-¥yl)ethyl]thio]lpyrimidin-4-yl }azetidine-1-sulfonamide



10

15

20

NH2 20 A m xture of 4-(am nonet hyDbenzenesul f onam de
(0.37g), tris(dibenzylideneacetone)dipalladium (0) (50
ng), 2-dicycl ohexyl phosphino-2',4"',6"-triisopropyl -

, 1" -bi phenyl (XPHOS) (50rog), cesium carbonate (1.0g9)
and, 4-Chloro-2-[[(2, 3-

di fl uor ophenyprnet hylithi o] - 6- met hoxypyri m di ne (the
product from exanple 35 step i), (0.25g) in di oxane
(20m) was heated at refliur in a mcrowave at 100C
300W open vessel 25 with cooling for 3h. The reaction
m xture was then reduced in vacuo and the residue
parwo w@hed bet ween DCM (150ml) and H20 ( 15@uikgzoe0sfdoes?
organi cs were separated and the WO

20061024823PCT/ G(B20051003257 -178- aqueous | ayer was
re-extracted with DCM (2 x % 0ml) . Organics were

conbi ned, dried (MgSO4) and®Feduced in vacuo to give a
yell ow solid. This solid was then purified by prep
HLOto give the title c ound as a white solid.
Yield: 19ng Ms: APCI ( +v 453 [ M+11+ NVR:  ( DMSO)
63.83 (s, 3H), 4.99-4 [ (s, 2H), 6.08
(s, 111), 7.09-7. in, 2H), 7.66
(d, 211), 7.98 Nz’(q_‘in N3, 1638. 24 (nN' 2H) Exanpl e 137
N-(2-1[(3- Fluorggﬁeny ) met hyl ] t hi ol - 6- nethoxypyr|n1d|n

et & glpam%g kv@sepr%pa&u g‘fogr&aﬁ A6y oy mb§n- N b R thoxy-2-(2-

compoun repare
N(;(yn%zflfl()@gﬂlyl ielpFHeidinid) wiazersitet r fyifeyjamgle (the product of step i)
rmliag %Y Y bﬂof:‘@ddﬂe Butfinen 1o E:Mmbl@ 4 mﬁwé}eﬁérﬁmﬁmlaasra&m(l i

5 R BEBH S TA0R LAGt] T EOAHT s v o ief &éﬂm B

regtdertag b whigsolpu ridld: dfmpy preparative pl ate
qﬁ§qgﬁﬁ@g%ﬁﬁﬁﬁugmlng Et OAdi sohei catte (4:6) as el uent

e title product as a gum Yield: 22

Ive 1
l\%;@@ MR- Iggcgnqumzmp 22 (t, 2H), 3.43 (t 2H), 3.72 (t, 4H), 3.80 (s, 3H),
5.98 (s, 1H), 8.49 (s, 1H), 8.58 (s, 1H), 8.63 (5, 1H).

The intermediate for this compound was prepared as follows:

i) N-[(4-Methoxyphenyl)methyl]-N-[6-methoxy-2-[(pyrazin-2-ylethyD)thio]lpyrimidin-4-
yl]azetidine-1-sulfonamide
The subtitle compound was prepared from the product of Example 121 step ii) (0.20g) and 2-
(pyrazin-2-yl)ethanethiol (57mg) by the procedure outlined in Exarnple 124 step i). The
crude material was purified by flash column chromatography on silica gel using
EBtOAcfisohexane {1:1) as eluent to give the product ag a pum.  Yield: 4mg.

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

Example 126
N-{2-[{2,3-Diflucrobenzyl)thio]-6-methoxypyrimidin-4-yl}-1,4-diazepane-1-sulfonamide

e
//\N/ ~ )\ /b/



111 NVR 8 (DMBO) 2.10 (quintet, 2H), 3.87 (m 711),
4.41 (s, 2H), 6.12 (s, 111), 7.07 (m 1H), 7.33 (n,
311), 11.11 (bs, 1H). 20 The inte,wediates for this
compound were prepared as follows: i)
N-[ (4- Met hoxyphenyl ) met hyl ] - NA6- met hoxy-2-[[(2, 3, 4-tri
I 1 uot opbenyl ) net hyl |
t hi o] pyri m di n-4-yl]azetidi ne-1-sul fonam de The
subtitl e conmpound was prepared from
N-[ 6- Met hoxy-2-[[(2,3,4- 25 ~ _
trifluorophenyl)nmethyl]thioThyrimdin-4-yliazetidine-1
- swoenmeerisde (t he product of Exanple 146, (fmrxk@oodioszsy
the procedure outlined in Exanple 121 step i). The
crude product was purified WO
206/ 024823PCT/ 0OB20051003257, -179- by flash col um
chr omat ogr aphy on silica géymhsing Et OAdi sohexane
(& s@itioa of retr-Beryt 4-f((2-Kl, 3-difltdiebepryDitliod 6-maboxypyrimidin-4Yi el d:
4 . : .+ . -
ﬂlzﬁmﬁ?ﬁ%ﬂgg qlﬁ‘h"(é“ﬁg de P %‘F’%‘%‘%@"r{’g‘id}%@ﬁﬁmé’-"[o[z(’E),"é,l'i- trif
| :@ﬁh@ﬁ“ﬁ irrjsd at room temperature for 3h then the volatiles evaporated and
smé t&aﬂy_ t hib RrekHAhd [W&Qd't@tﬁ@kbiﬂie?ﬁﬁ%ﬁlﬁdéhmm%ﬂ& 30Rfn then
S itle conpound was pre e rQ )
5 YIS O R Ty TR B Kot h sbgaob DOV, ety
[ fulf@xiB: add HyD folafford dis tidengomponet] las/d Jhite powder. Yield: S1mg
t O I, L¥i 4] | ]azeti di ne- 1-sul fonam de (the
gggfpﬁ¥g:gkggﬁ%§r%f step i),¢&€.29) gy thezgéocedure
o it NMReRALPMS @ AaA0p 11 88 214 iy B p Rt & F G2y 8 3p 28 ut T 534,
p3Jud @H‘;‘?]o byg E{h)_as.w @gjt S <(€ilH %mvmnia@,hmtl 0 ?.19‘)&1_@, & fﬁgl
ei.t ane : as el uen 0 give e
10 #%%@tm)a?g%' %ﬁs@‘g Woam Yield: 3.3g. M APCl (+ve)
573 [ M+11} i)

NAS 1Y IRaY fof mlsfebBfiihd WHIRpfedal Wik (4 - Met hozyphenyhnet h
yllazetidine-1. 15 sulfonam de NaSI|l (40ng) was added

to a solution of
ND fe(zdBunid i d Y@ Ralifinoyalrenzilthiol-fib@ thertpignidiR4-ylJamino)sulfonyl]-
151 I,ﬁ-ﬁia%eplﬁﬁéf-ki_rﬁdk?ﬁﬁpheny Oret hya

sult%$¥ !pyr|n1d|n;4- | ]azeti di ne-1-sul fonam de (the
s R af Ey-Eagd (apfrowifenydd 41digrrang: freaskory pte B peodRetob ¢
§ &xlﬁlﬂ:ﬁile mﬂ oen7 g].itﬁd(@@ﬁiyliﬁneeﬁa&ef-ﬂigalﬁtg% () (dsapf2{ 40ny)

DI v, E, £, ed, cti on.
e RS ehealt i & AF b0l £ 28Ry (0, B, B
ceadtopate (02472 prfd; dechlopd-2-H{ZghrdifloeoPMaID ety éhicf -f-aeetho sy pydirnidine

20 B o dud BEe 2R 8 840, (OISPAR hfhydOlsWlok @R ($h@Swasashad: Mndxhn a
wat er, dried SP@%U@flltered_and t he sol vent

VPSR & 40N 56 Ytheedigs for { nify Seturatef Vet i t | e

pirfditim ddoride @dsadded @nd the RuR ingl mixBGeEtracted with EtOAc. The
combined organie extracts were washed with saturated aqueous sodinm chloride, dried with
sodium sulfate, filtered ?nd evaporated. The residue was purified by column ehromatography
25 on silica using a 1:19 to 3:7 mixture of EtOAc and iso-hexane as eluent to give the subtitle
compound as a yellow oil. Yield: 0,223g
MS: APCl(+ve) 546 [M+H']

Example 127

30 (3R,58)-N-{2-[(2.3-DifluorobenzyDthio]-6-methoxypyrimidin-4-y1}-3,5-dimethylpiperazine-
1-sulfonamide



M5: APCI (+ve) 397 [MrH 25 iv)
N12-[[ ( 3- Fl uor ophenyl ) net hyl ] t hi o] - 6- net hoxy

. pyrimdin-4-y1J- N[ (4- et hoxyphenyl)

5

10

15

20

nmet hyl ] - azeti di ne-1-sul fonam de 60% NaH (8ng) was

added to a sol ution of

N16- Met hoxy- 2-t hi opyri ndi n-4- A-N-[ (4-

nmet hoxyphenyl ) met hyfl azeti di ne-1 - sul fonam de (the

subtitle product of step iii), (90ng) in 30 anhydrous

DMLF (1ml). After stirring under nitrogen for 5mn

(3-fl uorophenyl ) net hyl brom de (42ng) was added. The

I e 200s02eXt ure was stirred at room t enpemngiridifodi@isa

further 18h and then diluted with Et0Ac. The separated

organi c solution was washed with WO

2006/024823PCT/G820051003257 -180- water, dried

(MS™), filtered and the s ¥Pvent evaporated under

reduced pressure. The crude nmterial was purified by

flash col um chromat ography yon silica gel using

Et OAdi sohexane (3:7) as eI to gi ve the product as

a gum Yield: 47ng N@L e) 50 [Ntll] 5 Exanpl e

138

N-{2-[(2, 3- Dfl g%?fnzyﬁthlo] gnet ppi m di n-4-ylH
d

pyrrolidin-bylp i ne-1. sul fona é 0 10 The
title conpound waslprepared according to the procedure

OAl Hb!tlﬂf@ gk (BE‘S &%%gh ps rdéﬁé-EQulfonannde (the roduct of exarnple '72
B e B e M Ao
trili9pupParz piphalgnMEHOS)AARYe), dbgal daﬂﬂndtﬂ’m 6L) afd20eklya-2-2-
d %‘;C &Bﬁ%ﬂﬁ ?ﬁg hﬂ)? Gélaéalt}é?rgﬁpg i me Lk%e 390?68 g%éxss%plel%? spcp 1,
40502} e @ihydiops omegiﬁrplé waghepfed 4 mﬂm @ mare ehae qttl ABCHOOWLRpED
{Ai;@sm ‘ﬁth%ﬁo&\)é ,forg.;'i_’mﬁ %afaﬁ\egga-ﬁg‘fsra%ﬁirdh&h e:gorsrae k%ﬂy mkmc@knﬂ)
e bt Tl nde eerrt 58 PPt foeEreripin
ofADe(x3) Ehetorgahie lagey mpodisvardedsand thahdténed edueahs exviagh ekhaudtinglfg
h@ﬁad&ﬁ@i&ﬂﬁh Eﬁ&Qc [T%smmraéf %ng éo\‘rﬁ}.necf %%sthM)i'ﬁq saturated aqueous
sodium chloride, dried with sodium sulfate, filtered and evaporated. The resulting solid was
washed with H,O to afford the title compound as a white solid. Yield: 0.111g
MS: APCI(+ve) 460 [M+H"]
TH NMR: & (300 MHz, DMSO) 1.15 (d, 6H), 2.44 - 2.51 (m, 2H), 3.08 - 3.23 (m, 2H), 3.57
(dd, 2H), 3.78 (s, 3H), 4.43 (s, 2H), 5.84 (5, 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)thio]-6-methoxypyrimidin-4-yl} azetidine- 1-sulfonaride

-~
QeJD/E;LN F
LN/S\N N&'\S/\@F
H
H,N

A solution of fers-butyl {1-J({2-[(2,3-diflucrobenzyl)thic]-6-methoxypyrimidin-4-
yl}amino)sulfonyl]azetidin-3-yl}carbamate (the product of step ii, 0.48g) and TFA (2ml) in
methanol (6ml) was stirred at room temperature for 1.5k then the volatiles evaporated and 7M

ammonia in methanol (6ml) added to the residue. The solution was stirred for 2h then the
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15

20

25

30

NIVIR (DMSO) 8 1.60 (m 2H), 1.90 (bs, 4H), 2.10 (d,
2H), 3.10 (in, 5H), 3.70 (d, 4H), 20 3.90 (3, 3H),
4.50 (s, 2H), 6.05 (s, 1H), 7.20 (in, 1H), 7.40 (in,
2H) The intermediates for this conmpound were prepared
as follows: i) 4-PyrrolidM1-ylpipexidi nel-sulfonam de
25 A mxture of 4-pyrrolidin-1-ylpiperidine (0.67Q)
and sul fam de (0.46g) were heated at 115 Cin dry

1, 4-di oxane (30ml) for 16h. The solvents were
evaporated in vacuo and the residue partitioned
betWeealsBtRAC (containing a little methanol BCTarBdoosBE57
The organi ¢ phase was -181- collected and the aqueous
| ayer further extracted with Et 0Ac(x2). The conbi ned
organi ¢ phases coll ected, o_I{,)' ed (MgSH) and the

sol vent evaporated. The resi'due was triturated with
Evo2qilea pdpdrated @ die resigugpueifed tyeolsmb threhatogppmductlicassing a 2-
b ) : : j _
G A O 0 A N O
1333% actonyile jn,9. 1%epneous amoniy acgigte) oy afford the titlg corpRouRRapp.
Ewif s§is, YRIK) 79mganpl e 139 N-12-[ (2, 3-Di fl uorobenzyl)

t hi.0] 5.8; et kL, rimdin-4-yl1)-3 -norpholin- 4-yla ze
tl%i‘#cgg*fe -‘Hgm‘%ham de 10 A solution of

NHISNMR2S GO/MHEMIMSHiA Yt 20375~ 3183100l (3101 (srBH), A.90 (1)2Hp,
'&34%,%19%%&?Hﬁ'b.'ﬂf-l'r.@%%a'{%agﬁrﬂ%at(ﬂeuﬂr%%ha tch 3.

exanpl e '109) '(0.28g) i'n was treated Wit
triethylamne (0.8m) and nethanesul fonyl chloride (0.9

M iktEHRIatE thel (@i BddmpodiatoRfe piakd Rdolloke M xture at 50C
for 16h the reaction m xture was partitioned between

nic extracts were

gr | eg _ E:K/glf%gﬁ#@?ﬁifer eg é%'aﬂ-t eﬂ%gﬁa_lvlent )évapor ;t ed

uf) dartiop efgE Sty e i - iearbpgmatg hydsechlorids (preprared ecording (g 4 i ng
E ms‘f:gd.u a9den3dVieDist e 1@@0.?5)@,@&13@@?@3%{8%59 aﬁfﬁif)m#ﬁ@m) in

. S ed a e at . or..l o e

eSSy 0% RERb e PO R b e g e
aR@Ae20d Tk equep g dayéerdhes xitragted witlvisriier {akN o). Ahe ¢pnibinederganic
d&tr@(ﬁls &&@§Qﬁ&d qufckl!v t.ﬁfl ?lq a%gust@&p&ﬂblﬁy QJH (x%\éfe%wi@ts&gatedby

under reduced preSsure. e résidue was 20 purified I
r dyequs gedymicerbopstetiQ g airated aqueouhiodiap ghlpridegrisd pily sodivm
asutatB\léRAaaceipoiiet tol dferdd@s shiiitle BBldotuR ap hfSehrowd @M der.
We@r@wd- with Et20 to give the title conpound as a
Fte"Sofid. Yield: 15ng MS: APCI (+ve) 488 [Mrl-11
'H NMR: § (300 MHz, DMSO) 1.38 (s, 9H), 3.55 (t, 2H), 3.82 (t, 2H), 4.09 - 4.18 (m, 1H),
6.87 (s, 2H), 7.53 (d, 1H).

ii) ferr-Butyl {1-[({2-[(2,3-difluorobenzyl)thio]-6-methoxypyrimidin-4-
yl}amino)sulfonyljazetidin-3-yl}carbamate

A mixture of fert-butyl [1-(aminosulfonyl)azetidin-3-yllcarbamate (0.50g),
tris(dibenzylideneacetone)-dipalladium (0) (0.12g), 2-dicyclohexylphosphino-2’,4’,6’-tri-
isopropyl-1,1’-biphenyl (XPHOS) (63mg), cesium carbonate (0,65g) and 4-chloro-2-[[(2,3-
difluorophenyl)methyljthio]-6-methoxypyrimidine (the product of example 35 step i, 0.400g)
in anhydrous dioxane (17ml) was heated to reflux in a microwave at 100°C, 300W, open
vessel with cooling for 15min. Saturated agueous ammoninm chloride was added and the
resulting mixture extracted with EtOAc, The combined organic extracts were washed with

saturated aqueous sodium chloride, dried with sodium sulfate, filtered and evaporated. The
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25

11-1 NWMR 8(DMSO) 2.23 (s, 411); 3.00 - 3:08-(m
1H),3.51 (t, 411), 176 -3.81 (n, 411), 3.87 25 (s,

3H), 4.49 (s, 2H), 6.10 (s, 1H), 7.12 - 7.19 (m 1H),
7.29 - 7.38 (m 1H), 7.44 (t, 111) WO

2006/ 024823PCT/ GB2005/ 003257 -182- Exanples 140 - 145
Exanpl es 140 -145 were synt hesised using the foll ow ng
procedure: - The title conpounds, tabul ated bel ow,
were prepared fromthe appropriate 2-thio substituted
N- [ (4- met hoxyphenyl ) met hyl ] - N16- met hoxy- 2-t hi o] pyrimd
in-4-yliazetidine-1-sulfonam des 5 (the products of

St oyo 1096/024823 he procedure outlined i n ExanplreT/GRDOS/0¥4187
crude materials were purified by mass directed
purification. Exanple Nunber Exanple R MZ [M1-1]
140 N [2-pyrimdin-4-yli az_ﬁtli_ di ne-1-sul fonam de 1101
residue was purified by colump chromatography on silica using a 1:19 to 3:7 mixture of
EtOAc and iso-hexane as eluent to give the subtitle compound as a yellow oil. Yield: 0.48g

MS: APCI(+ve) 518 [M+H"]

Example 129
N-{2-[(2,3-Difluorobenzyl)thio]-6-methoxypyrimidin-4-yl}-3-hydroxy-3-methylazetidine-
1-sulfonamide

0/
H
HO

A mixture of 3-hydroxy-3-methylazetidine-1-sulfonamide (0.25g) (prepared according to
patent WO 2004/011443), tris(dibenzylideneacetone)-dipalladium (0) (13mg), 2-
dicyclohexylphosphino-2°,4’,6’-tri-isopropyi-1,1’-biphenyl (XPHOS) (10mg), cesium
carbonate (0.68g) was treated with a solution of 4-Chloro-2-[{(2,3-difluorophenyDmethyl]
thio]-6-methoxypyrimidine (the product of example 35 step i) (0.4g) in dioxame (10m) and
the whole then heated at reflux for 30min. HyO (10ml) was added followed by 1N
hydrochloric acid solution (5ml) and the resulting mixture extracted with EtOAc, The
combined organic extracts were washed with saturated aqueous sodium chloride, dried
{(MgSO,), filtered and evaporated. The residue was purified by column chromatography on
silica gel using EtQAc/DCM (1:4) as eluent to give the subtitle compound as a white solid.
Yield: 0.5g.

MS: APCI(+ve) 433 IM+H"], APCI(-ve) 431 [M-H]

'H NMR 5(DMSO): 1.28 (s, 3H), 3.70 (d, 1H), 3.80 (d, 1H), 3.85 (s, 3H), 4.30 (5, 2H), 5.70
(s, 1H), 6.10 (s, 1H), 7.18 (m, 1H), 7.35 (dd, 1H), 7.43 (1, 1H), 11.20 (bs, 1H)

Example 130
3-Amine-N-{2-[(2,3-difluocrobenzyl)thio]-6-methoxypyrimidin-4-y!}-3-methylazetidine-1-

sulfonamide



383 141 N-[6- Met hoxy-2-[[(pyridin-3-yOnethyl]thio]
pyrimdin-4-yliazetidine-1-sulfonamde 1 N 366 142
N- (6- Met hoxy-2-[[ (pyri di n-2-yOnet hyl ]t hi 0]
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pyri m' di n- 4-yl i azetidine-l-sulfonamde ni----1%
....... . N 366 143
N-[6 l\/bthoxyZ[[(thlazoI 4-yOmet hyl ]t hi o]
pyr T dim=4-ytazett+dire=t=sutfonam-de S 372
WO 2006/024823 PCT/GB2005/003257
-172-

A solution of N-{2-{(2,3-difluorobenzyl) thio]-6-methoxypyrimidin-4-yl }-3-hydroxy-3-
methylazetidine- 1-sulfonamide (the product from example 129, 0.2g) in THF (5ml) was
treated with diisopropylethylamine (0.45ml) and methanesulfonylchloride (0. 11ml) under
nitrogen.

The whole was stirred at room ternperature for 4h. The solvents were then evaporated in
vacuo to dryness and the residue treated with 7N ammonia in methanol (9mi) and then heated
in a sealed vessel at 75°C for 48h. The volatiles were then evaporated in vacuo and the residue
purified by silica gel chromatography elting with 10% methanol in DCM to give the subtitle
product as a colourless gum. This was triturated with Et;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]

'H NMR 8 (CDCls): 1.45 (s, 3H), 2.90 (bs, 2H), 3.20 (q, 4H), 3.94 (s, 3H), 4.40 (s, 2H), 6.30
(s, 1H), 7.10 (m, 1H), 7.20 (m, 2H)

Example 131
N-{2-[(2,3-Difluorobenzyl)thio)-6-methoxypyrimidin-4-yl}-3-methyl-3-

{methylamino)azetidine-1-sulfonamide

/g\\

\\ 'l F
\N @

H

A solution of N-{2-{(2,3-difluorobenzylithio]-6-methoxypyrimidin-4-yl }-3-hydroxy-3-
methylazetidine- 1-sulfonramide {the preduct from example 129, 0.16g) in THF (8ml) was
treated with diisopropylethylamine (0.5ml) and methanesulfonylchloride (0.113ml) under
nitrogen.
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144 NA2-[[ (4-Cyanophenyl ) net hyl ]t hi o] - 6- met hoxy
pyrimdin-4-yliazetidine-1-sulfonamde NC O 390 WO
2006/ 024823PCT/ GB2005/ 003257 -183- 145

NA2-[[ (4- Met hanesul f onyl phenyl ) net hyl ] -

t hi 0] - 6- met hoxypyri m di n-4-yl |l azeti di ne-1- 443

sul fonam de S

WO 2006/024823 PCT/GB2005/003257

-173-
The whole was stirred at room temperature for 16h. The mixture was then treated with 33%
methylamine in ethano] (10ml) and then heated in a sealed vessel at 70°C for 24h. The
volatiles were.then evaporated in vacuo.and the residue purified by silica gel chromatography
eluting with 10% methanol in DCM to give the subtitle product-as a colourless gum. This was
triturated with ethanol and filtered to give the title product as a white solid. Yield: 57mg.
MS: APCI(+ve) 446 [M+H"], APCI(-ve) 444 [M-H]
"H NMR 3(DMSO): 1.33 (s, 3H), 2.35 (5, 3H), 3.60 (d, 2H), 3.80 (s, 3H), 3.85 (d, 2H), 4.40
(s, 2H), 5.92 (s, 1H), 7.10 (m, 1H), 7.30 (m, 1H), 7.40 (i, 1H)

Example 132
N-{2-[(2,3-Difluorobenzyl)thio]-6-methoxypyrimidin-4-yl}-4-glycylpiperazine-1-
sulfonamide, hydrochloride salt

A solution of ter-butyl (2-(4-]({2-[(2,3-difluorobenzyl)thio]-6-methoxypyrimidin-4-
yl}anﬁno)su]fonyl]piperézin—1-y1}-2-oxoethy1)carbamate (the product of step i, 0.19) in
10% TFA/DCM (5mL) was stirred at room temperature for 3h. The solution was evaporated,
and then redissolved in 4N HC) in dioxane (2mL) and MeOH (8mL). Evaporation gave a
crude residue that was triturated in Et,O, filtered and dried in a vacuum oven at 40°C
overnight to give the title compound as a white solid. Yield: 140mg. .

MS: APCI(-ve) 487 [M-H']

TH NMR (DMSO) & 3.20-3.27 (4H, m), 3.41-3.46 (2H, m), 3.53-3.58 (2H, m), 3.86 (2H, s),
3.88 (3H, s), 4.48 (2H, s), 6.09 (1H, s), 7.13-7.21 (1H, m), 7.37-7.44 (ZH, m), 8.06 (2H, br ),
11.26 (1H, br s)

the intermediates for this cornpound were prepared as follows



0.0 The internedi ates for conmpounds 140 -145 were
prepared as foll ows: i) Thio-substituted

N-[ (4, - Met hoxyphenyl ) met hyl ] - NA6- net hoxy- 2-t hi ol pyrim
din-4- 5 yllazetidine-1-sul fonam des Sodi umthiol ate

(30ng) was added to a solution of
N4( 4- Met hoxyphenyfi met hyfi - NA6-
net hoxy-2-[[(2,3,4-trifluorophenyl) net hyl ]

sul fonyl ] pyri m di n-4-yfiazetidine-1 -sul fonam de (the
product of Exanple 137 step ii) (0.15g) stirred in
anhydr ous DMSO under nitrogen. After 30mn, the
appwopus/ess br oni de or chloride (see Win thedmbkeszsy
bel ow) (0.81mMV) was 10 added. The reaction m xture was
stirred for a further 30mn, diluted with water and
the product extracted with OAc. The separat ed

organi ¢ solution was washed*With water, dried (M504),
f 1) IN-[2+E2}3-DifbhotdpbenyDinesbyiithie |+ 6 pethatyperimiatied-ylfdpknedc-1-

PL eSS h;’m'gch‘ﬁ)rriﬁgg products were purified by flash
col umm chr omat ograpﬂy on silica gel using m xtures of

E6opetiansbNd % HiRed-Rifluerprhenyhmethylifhigles-metkoxppyoianifin-& yllpiperazine-
Exainih@8de] diudrpacetard dah (ihp prodidbufleabipH 388 @3Y'n 48 Hhiox&e
ﬁ‘%BIY&\INSlS ExanEIe . . .
5 (2mL) &nd Et20 (20mL) was stirred at room temperature for 20min. The resulting suspension
was filtered and the residue dried in a vacuum oven at 40°C for 2h to give the subtitle
compound as a white solid. Yield: 0.55g.
MS: APCl(+ve) 432 [M+H"]

10 ii) zert=-Butyl (2-{4-]({2-(2,3-difiuorobenzyl)thio]-6-methoxypyrimidin-4-
yl}amine)sulfonyl]piperazin-1-yl}-2-exoethyl)carbamate
To a solution of N-(fert-butoxycarbonyDglycine (0.11g) in DMF (10mL) was added 1,3-
Dicyclohexycarbodiimide (0.14g) and 1-hydroxybenzotriazole hydrate (94mg). After stirring
at room temperature for 1h, a solution of N-[2-[[(2,3-Difluorophenylymethyl]thio]-6-

15 methoxypyrimidin-4-yl]piperazine-1-sulfonamide, hydrochloride salt (the product of step i,
0.27g) and N-methylmorpholine (78uL) in DMF (5mL) was added dropwise and stirring
continued at oom temperature for 2dh. The mixture was filtered, rinsed with DCM and the
filtrate evaporated. The crude material was purified by column chromatography on silica gel
using EtOAc/isohexane (3:2) as eluent to give the subtitle compound as a foam. Yield: 0.24g

20 MS: APCI(-ve) 587 [M-H]

Example 133
4-p-Alany}-N-{2-[(2,3-difluorobenzyl)thio]-6-methoxypyrimidin-4-yl}piperazine-1-
sulfonamide, hydrochloride salt

25 0
The title compound was prepared from fers-butyl (3-{4-[({2-[(2,3-difluorobenzyl)thio]-&-
methoxypyrimidin-4-yl}amino)sulfonyT|piperazin- 1-yl}-3-oxopropyl)carbamate {the product



Number Exanple R M Z Mall 140(i)

NA2-[[ (2- Fl uor ophenyfi net hyl ] t hi o] - 6- net hoxy
pyrim di n-4- A-N-[ (4- net hoxyphenyl ) nethyTh
azetidine-l-sulfonamde IS 505 WO

2006/ 024823PCT/ GB2005/ 003257 -184- 141(i)

N-[ (4- Met hoxyphenyl ) met hy1] - N[ 6- net hoxy- 2-
Woyri di n-3-yl)methyl] thio]pyrimdin- 4-yl]-

azetidine-1-sulfonamde | N .
WO 2006/024823 PCT/GB2005/003257
-175-
of step i, 0.22g) according to the procedure outlined in example 132 to give a white solid.
Yield: 0.15g.
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MS: APCI(+ve) 503 M+H")

I NMR (DMSO) 5 2.66 (2H, 1), 2.98 (2H, q), 3.19-3.26 (4H, ), 3.45-3.49 (2H, m), 3.51-
3.54 (2H, ), 3.88 (3H, s), 4.48 (2H, 5), 6.08 (1H, 5), 7.14-7.20 (1H, m), 7.31-7.39 (1H, m),
7.40-7.44 (1H, m), 7.72 (2H, br s), 11.24 (1H, br 5)

The intermediate for this compound wa;c, prepared as follows:

i) tert-Butyl (3-{4-[({2-[(2,3-difluorobenzyl)thio]-6-methoxypyrimidin-4-
yl}amino)sulfonyl]piperazin-1-yl}-3-oxopropyl)carbamate

The subtitle compound was prepared from N-(tert-butoxycarbonyl)p-alanine (0.12g)
according to the procedure outline jn example 132, step ii). The crude material was purified
by column chromatography on silica gel using EtOAc/isohexane (3:2) as eluent to give the
subtitle compound as a foam. Yield: 0.22g

MS: APCI(-ve) 601 [M-H]

Example 134
N-(2-[(2,3-Difluorobenzyl)thio]-6-methoxypyrimidin-4-y1)-1,2,3,4-
tetrahydroisoquinoline-7-sulfonamide

-~
0. ,’o /[I‘N F

N-(2-[(2,3-difluorobenzyl)thio]-6- methoxypyrimidin-4-yI) 2-(trifluoroacetyl)-1,2,3,4-
tetrehydroisoquinoline-7-sulfonamide (0.805g) was added to a solution of 7 NHa in MeOH
(20ml), sealed and stirred at room temperaturefor 2h. The reaction was reduced in vacuo and
the resulting residue purified by prep HPLC to give the title compound as a white solid. Yield:

F0mg
MS: APCI(+ve) 479 [M+H*']
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1-sul fonamde NC O 512

WO 2006/024823 PCT/GB2005/003257

-176-
'H NMR: (DMSO) 8 3.01-3.08 (m, 2HD), 3.35-3.42 (m, 2H), 3.83 (s, 3H), 4.33-4.40 (m, 2H),
4.38 (s, 2H), 6,06 (s, 1H), 7.09-7.20 (m, 1K), 7.31-7.40 (m, 2H), 7.44-7.50 (m, 1H), 7.78-7.87
(tn, 2H) , 9.00-9.09 (m, 2H)

5 The intermediate for this compound was prepared as follows:

i) N-(2-[(2,3-Difluorobenzyl)thio]-6- methoxypyrimidin-d-yl) 2-(trifluorcacetyl)-1,2,3,4-
tetrahydroisequinoline-7-sulfonamide

A mixture of 1,2,3,4-tetrahydroisoquinoline-7-sulfonamide (the product from example 78 step
10 ii, 0.61g), tris(dibenzylideneacetone)dipalladium (0) (50 mg), 2-dicyclohexylphosphino-

2" 4,6’ -tri-isopropyl-1,1°-biphenyl (XPHOS) (50mg), cesium carbonate (0.43g) and, 4-
Chloro-2-[[(2,3-difluorophenyl)methy1lthio]-6-methoxypyrimidine (the product from example
35 step 1, 0.4g) in dioxane (20ml) was lieated 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

15 partitioned between DCM (150 ml) and H,O (150 ml). The organics were separated and the
aqueous layer was re-extracted with DCM (2 x 150ml). Crganics were combined, dried
(MgSO4) 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-[(2,3Diflnorobenzyl) thiol-6-methoxypyrimidin-4-y1)-(2S,5R)-2,5-
dimethylpiperazine-1-sulfonamide

O/
o\,O/[L}N i
- \SI
K\N/ \ﬁ Nél\s F

HN

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 keated at reflux in dioxane (100ml) for 72h. The
reaction mixture was partitioned between BtOAc (150mi) and H,O (150ml) and the aqueous
re-extracted with EtOAc¢ (2x150ml). Organics were collected, dried and reduced in vacuo to
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Exanpl e 146

NA6- Met hoxy-2-[[(2, 3,4-trifluoropbenyl)nmethyl]thio]pyr
imdin-4-yllazetidine-1- sulfonamde O NrtN S 5 The
title conpound was prepared from

4- Col or 0- 6- met hoxy-2-[[ (2, 3, 4-
trifluorophenyl)nmethyl]thiol pyrimdine (the subtitle
product eof step(7.2g) by the WO

2008 2H92HZIPCT/ 082005/ 003257 - 185- PCT/GE2005/003257

-177-
give (28,5R)-2,5-dimethylpiperazine-1-sulfonamide as a white solid (1.2g). A mixture of
(25,5R)-2,5-dimethylpiperazine- 1-sulfonamide (0.38g),
tris(dibenzylidene acetone)dipalladium (0) (50 mg) 2- dlcyclohexylphospbmo-Z’ 4,6 -tri-
quropyl-l 1’-biphenyl (XPHOS). (SOmg) cesium carbonate: (0:43p)-and, 4—C}ﬂoro-2-[[(2 3-
difinorophenylmethyljthio]-6-methoxypyrimidine (the product from example 35 step i),
0.4g) in dioxane (20mL) was heated at reflux in a microwave at 100°C, 300W, open vessel
with cooling for 4h, The reaction mixture was then reduced in vacuo and the residue
partitioned between DCM (150ml) and H,O (150ml). The organics were separated and the
aqueous layer was re-extracted with DCM (2 x 150ml). Organics werc combined, dried
(MgB80,) and reduced in vacuo to give a yellow solid. This residue was then purified by prep
HPLC to give the title compound as a white solid. Yield: 9mg
MS: APCI(+ve) 460 [M+H"]
TH NMR: (DMSO) § 1.05 (d, 3H), 1.23 (d, 3H), 2.58-2.67 (1, 1H), 2.72-2.80 (m, 1H), 3.01-
3.54 (m, 41), 3.77 (s, 3H), 4.40 (s, 2H), 5.83 (s, 1H), 7.07-7.21 (ma, 1H), 7.24-7.47 (m, 2H)

Example 136
N-(2-[(2,3-Difluorobenzyl)thie]-6-methoxypyrimidin-4-yl)-4-

(aminomethyl)benzenesulfonamide

NH,

A mixture of 4-(aminomethyl)benzenesulfonamide (0.37g),
tris(dibenzylideneacetone)dipalladium (0) (50 mg), 2-dicyclohexylphosphino-2°,4”,6'-tri-
isopropyl-1,1’-bipheny] (XPHOS) (50mg), cesium carbonate (1.0g) and, 4-Chloro-2-[[(2,3~
difluvorophenyl)methyljthio]-6-methoxypyrimidine (the product from example 35 step i),
(0.25g) in dioxape (20ml) was heated at reflux in a microwave at 100°C, 300W, open vessel
with cooling for 3h. The reaction mixture was then reduced in vacuo and the residue
partitioned between DCM (150mi) and H;O (150ml). The organics were separated and the



procedure outlined in Exanple 1 step iv). The crude
material was purified by recrystallisation from

i sohexane/ Et OAc to give the product as a yellow solid.
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Yield: 16.4g. Ms: u, FExampl e 147
Nr-2{2-[(2,3-Dil dhenz I)tﬁl o]- hoxypyri ni di n- 4
-y1} - N-net hyl - N- 30 nmet hyl Pi Per p- 4- Asulf am de

10e-
The title compound was prepared from N-{2-[[(3-fluorophenylymethyl]thic]-6-

methoxypyrimidin-4-yl}-N-[(4methoxyphenylymethyl]azetidine- 1-sulfonamide (the product

of step iv) (42mg) by the procedure outlined in Example 121. The crude material was

purified by preparative plate chromatography using EtQAc/isohexane (4:6) as eluent to give
15 the title product as a gnm.  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-Methoxyphenyl)methyl]-N-[6-methoxy-2-[[(2,3,4-triflnorophenylymethyl]
thio]pyrimidin-4-yl]azetidine-1-sulfonamide
The subtitle compound was prepared from N-[6-Methoxy-2-[[(2,3,4-

25 wrifluorophenylymethyl]thio]pyrimidin-4-yljazetidine- 1-sulfonamide (the product of Example
146, (5.1g) by the procedure outlined in Example 121 step 1), The crude product was purified
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MS: APCI (+ve) 573 [M+H])

iii) N-[6-Methoxy-2-thiopyrimdin-4-yl]-N-[(4-methoxyphenyl)methyl)azetidine-1-
15 sulfonamide
NaSH (40mg) was added to a solution of N-[(4-Methoxyphenyl)methyl]-N-[6-methoxy-2-
[[(2,3,4-trifluorophenylymethyl] sulfonyl]pyrimidin-4-yl] azetidine-1-sulfonamide (the subtitle
product of step ii), (0.10g) and stirred in water (1ml) 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 HCl and extracted with EtOAc. The separated
organic solntion was washed with water, dried (MgS0Q,), filtered and the solvent evaporated
under reduced pressure to give the subtitle product as a clear oil.
Yield: 90mg
MS: APCI (+ve) 397 [M+H)

iv) N-[2-[[(3-Fluorophenyl)methyl]thio]-6-methoxy pyrimidin-4-yl)-N-[(4-methoxy-

phenyl) methyl]-azetidine-1-sulfonamide

60% NaH (8mg) was added to a solution of N-[§-Methoxy-2-thiopyrimdia-4-yl]-N-[(4-

methoxyphenyl)methyl]azetidine-1-sulfonamide (the subtitle product of step i), (90mg) in
30 anhydrous DMF (1ml). After stiring under nitrogen for 5min (3-fluorophenylymethyl

bromide (42mg) was added. The reaction mixture was stirred at room temperature for a

further 18h and then diluted with EtOAc. The separated organic solution was washed with
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N-{2-[(2,3-D fluorobenzyl)thiol-6-nmethoxypyrimdin-4-y
1} - 4-nor phol i n- 4-yl pi peri di nes 1-sul fonam de -187-
Sodi um tri acet oxyborohydri de (0.48g) was added to a
solution of N (24(2, 3-

di f1 uor obenzyOt hi 01- 6- net hoxypyri m di n-4-y1) - 4- oxopi pe
ridine-1-sulfonam de (the product 5 of step(0.249q),

mor phol i ne (0. 2nl) and 2M aqueous acetic acid (0. 5rrL)
in DCM (12nL). The mixture was stirred at room
tenperature for 18h then 2M aqueous sodi um hydr oxi de
(10w 2o0cete2dl t 0 t he residue. The m xture waETSiBalS¥3257
vigorously then acidified to pH 8 with 2M aqueous
hydrochloric acid and extracted with ethyl acetate.

The conbi ned organic extractlg were washed with

sat urat ed aqueous sodi um chl'oride, dried wth sodium

1 &rasy fiftMegSPi) flteredehd lredolusnt propaateddmdeT Frdued pesure. Tegrude

|O H{a{ef;id%s IS @by GRERATRLASORRY 0P fic gél lGf BBk o xane
7 to 1:0 mxture of ethyl acetate and iso-hexane as

I(?if@ﬁ‘f elpgnbiq giye e Protvch Bee®y Jiedy 4t m net hanol
f Ms: arer+adosvastgd wi th further nethanol to af f or d
5thetltle conmpound as a pale yellow solid. Yield: 53ng
MB: APCI (+ve) 516 [Mr11.1 15 ill NVR 5 (300 Mz,
141385- 1.41 (m 211), 1.76- 1.83 (m 211), 228

(&v- Difldordbenzyl RHif]-6- rimidinrORylf-i o1 idine-1-
gl DBy e ol
2H5°“3181de7 (s, 111), 7.14 - 7.21 (m 111), 7.31 -7.47
(m 211). The internediates f06/thi s conmpound were
prepared as follows: 20 i)

1, 4- Di oxa- 8-azaspi ro[ 4. 5] dec -sul f opam de A
sol ution of 1, 4-di oxa- &, - p|r0[4 5]clecatte (2 nl)

and sul fam de (1. (sz);j,n b N 2 ( was heat ed
at reflux for 48h, [thej thd volatiles evapor at ed
to afford the npound as a pal e™®l | ow solid.
Yield: 3.4g 2 NVR. 5 (300 MHz, DMSO) 1.71 (dd,

411), 3.08 (dd, 41113.91 (s, 411), 6.77 (s, 211).
10 The title compound was prepared according to the procedure outlined in example 129 using

4-Chloro-2-[[(2,3-difluorophenyl)methyl] thio]-6-methox ypyrimidine {the product of example
35 step i) (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 EtO to give the title compound as a white solid,
Yield: 0.27¢
MS: APCI(+ve) 500 [M+H"], APCI(-ve) 498 [M-H]

'H NMR 3(DMSO) & 1.60 (i, 2H), 1.90 (bs, 4H), 2.10 (d, 2H), 3.10 (m, 5H), 3.70 (d, 4H),

20 3.90 (3, 3H), 4.50 (s, 2H), 6.05 (s, 1H), 7.20 (0, 1H), 7.40 (1, 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 vacuo and the residue
partitioned between EtOAc (containing a little methanol) and HO. The organic phase was



WD 2006( 024823PCT/ GB2005/ 003257 -188- ii)
N-(2-[(2,3-Di fluorobenzyl)thio]-6-nmethoxypyrimdin-4-y
11-1, 4-di oxa- 8- azaspiro[ 4. 9decane- 8- sul fonani de A

m xture of

1, 4- di oxa- 8-azaspi ro[ 4. 5] cl ecane- 8-sul fonam de (the
product of step i), (0.29qg),

tris(di benzyli deneacetone)-di pall adium (0) (61ng),
2-di eycl ohexyl phosphi no-2',4",6"-tri- 5 -
I sopropyl -1, 1' - bi phenyl (XPHOS) (32 ng) cesium
carbonateﬁéo 32g) and 4-chloro-2-[[(2,3

di PIOEPSBREny! ) et hyfit hi o1- 6- net hoxypyrl nT G FReop 42
product of exanple 35 step i, 0.20g) in anhydrous

di oxane (8nL) was heated at reflux in a mcrowave at
100C, 300W open vessel mdub1£ooling for 15n1n

te Ueous add nd t.he
R e B0k o BB e T 2 R S A
CRbniot eodleptady driah N2 nd Be solveetrexapaers Slthe feBidua valy tnturated with

f(y&ﬁtﬁﬁgc:ﬂg Qtﬁss@a@e PHBuGiaL Qsehgd%onddmﬁdl th sodium
sul fat e ered and evapor at ed resi due was

pH YR é@%%médﬁaﬁ% %%Mﬁé!ﬂd@dﬁ%mo?ﬁ%% Siteal gk gmelD,
slgaﬂmgmﬂga)(m,m)uam@fzmt hyl acetate and i so-hexane as

eluent to give the subtitle conpound as a yell ow foam

Yield: 0.27g Ms: APCl(+ve) 489 [M+11+] 15

NExaghple(132 3- Di f | uor obenzyl ) t hi o] - 6- met hoxypyri m di n-4-y

el R e ey
, 4- di oxa- 8-azaspi ro[ 4. 5] decane8-sul f onam de (the
product of step (0.85g) was Keated to 50C in a mxture
of 2M aqueous 20 hydrochl orj cid (1;nL) and THY
(17mL). After 24h, th@ r@a tiofl was aljl owed to cool to

roomtenperature th Bcetate, the
| ayers separated an | fhe}brganlc mat i

| washed with
saturated aqu odi um bi car bonat e, ter, saturated
aqueous sodiun(Hs oride, dried with sodium sulfate,
filtered and e rated to afford the subtitle
10conpound as a yellowoil. Yield: 0.83g 25 Ms:
APty ef) N-42 52,5 froRueptfhiod-6 Tepgioxypyrimidin-4-y1}-3-hydroxyazetidine-
N gu%x(a%nd%‘(& 5&%{&@@&&%&1& Id@g @239 BERQIOAA s kAMaRsidk- V1

444-net h eridi ne-1-sul f gnam de
}: tyigglyylamine (O%mB zuf.n)d m%anesu]fony]y hi nde F()0 9 ml) under nitrogen. After heating the
mixture at 50°C for 16h the reaction mixture was partitioned between DCM and aqueous
15 NaHCO;. The organic extracts were dred (MgSQy), filtered and the solvent evaporated under

reduced pressure. To a solution of the resulting residue in MeOH (10mL) and morpholine
(8ml) K;CO; (0.19g) was added and heated at 80°C for 16h The reaction mixture was then
pertitioned between BtOAc and HyO The orpanic extracts were washed with brine, dried
(MgS0Oy), filtered and the solvent evaporated under reduced pressure. The residue was
20 purified by reverse phase HPLC (symmetry as the stationary phase and Nf{;OAc/acetonitrile
as the mobile phase) then titurated with Et;O to give the title compound as a white solid.
Yield: 15mg
MS: APCI(+ve) 488 [M+H"
'H NMR §(DMSO) 2.23 (s, 4H); 3.00 - 3:08-(m, 1H), 3.51 (t, 4H), 3:76 - 3.81 (m, 4H), 3.87
25 (s, 3H}, 4.49 (s, 2H), 6.10 (s, 1H), 7.12 - 7.19 (m, 1H), 7.29 - 7.38 (m, 1H), 7.44 (t, 1H)



A solution of 1-nethyl-piperazine (0.13nL) in DCM
(2m.) was added to a solution of acetic acid (0.03n)
and
N-{2-[(2, 3-di fl uonbenzyl)thi o] - 6- net hoxypyri m di n-4-y1
) -4- oxopiperidine-|-sul fonam de (the product of
exanpl e 148, step(0.10g) in DCM (2nmL). 5 The solution
[ rature—for—t+hthenr—sothuom —— ——

tri acet oxyborobydrdi de (0.24g) was added in portions.
The m xture was stirred at roomtenperature overnight
the‘p y{;@]@%ﬂ was evaporated and 8M aqueous sodi um
hyd YR nm.) added to the residue. The MG RS
shaken vi gorously then acidified to pH 8 with 2M
aqueous hydrochloric acid and extracted with ethyl
acetate. The conbi ned organig-extracts were washed

it h ,1+L0 saturated aqueous sodi um chl ori de,
\é\hxam Ak 'l‘édi um sul fate, filtered and evapor at ed.
TEzavpées L40Lré45weese yarhésispdaading the fadlpwing progideree HPLC
( %&?ﬁﬁe%%poaéis,'tab%ﬁ%ﬁ %@1@\%,?5&4 éer@d #dln Be ap%o%ﬂlr{g@-ldﬁ’o substituted

ammoni um acetate) to afford the title conpound as a
wh [ emetbrpirbeny De @y R N-19-seons - thisnoyinidipesdy yikoayidingal-splfonamides
5Ntk préd209ofivteg i) bE QYo cdduRGutlided42Exatiiple 221, , Thi crée maleriéB were
(m.. % 2..25 = 2.77. (m 15 1111), 2.27 (s, 311),
Pl é’?maii%e,“e%?‘gtf" ‘s‘?’g 311), 4.46 (s, 2H), 6.01 (s,
111), 7.13 -7.20 (m 1H), 7.33<7.40 (m 111), 7.43 -
7.48 (m 1H7J. Exanple 150

N-(2-[(2,3-D fl uorobenzypt hi of6-met hoxypyri m di n-4-y1

) - 4- hydr oxypi pexi di negl- ,@0|(|sul Nonami de” HO - 190-
Fromthe crude naterial’So 'naell\af,tFEr work up to
prepare N-12-[ (2, 3-dit¥ uogjobelzyl }* hi o] - 6-

met hoxypyri m di n- 4- y4%- 4- nor phol i n- 4-yl pi peri di ne-1|-su
Irt qroe—(Exanpte &l second—product —wgs—atso
iggi}hggiéed. Thi s was uﬂ' hér purified Ipy reve?se pha;eMIZ
HAo@beyr adi ent 25 - 95% acetonitrile|in 0.1% aqueoydM-H]

$rmﬂ0| UnN-@IFE@ﬂﬂ@i’gﬂl@ly_ﬁﬂn@t@ﬁ]ﬂﬁd]fﬁ_ﬁne‘iﬂoﬂ € conmpound ,as a 383
Wite 5 }E’y?ile\ddlen[4-yl &St!d%&lgsﬁ’]%arm e APCI (+v H
F

1Y%

141 N-[6-Methoxy-2-[[(pyridin-3-ylymethyi] thio] = 366
pyrimidin-4-yl] azetidine- 1-sulfonamide '
>~
N
142 N-[6-Methoxy-2-[[(pyridin-2-y])methyl]thio] z 366
pyrimidin-4-yl]azetidine-1-suifonamide |
2 N
143 N-[6-Methoxy-2-[[(thiazol-4-yl)methyl]thio] 372
pyrimidin-4-yl]azetidine- 1-sulfonamide
I
5

144 N-[2-[[(4-Cyanophenyl)methyljthio]-6-methoxy 390
pyrimidin-4-yl]azetidine- 1-sulfonamide /@/}(
NC




11 MAR 8 (300 MHz, DMSO) 1.33 - 1.44 (in, 211),

1.70- 1.76 (m 211), 3.00 -3.08 (m 211), 3.89 (s,

3H), 4.49 (s, 2H), 4.75 (d, IH), 6.08 (s, 1H), 11.07

(s, 111). 10 Exanple 151

4- Azelidin-1-yl-N-(2-[(2,3-difl uorobenzypt hi o] - 6-nmet ho
xypyrimdi md-yl | pi peridine-1- sul fonam de 15

Azeti di ne hydrochloride (0.11 g) was added to a

solution of acetic acid (0.025nm) and N-{2- -
[ (2, 3-difluorobenzyl)thio]-6-nmethoxypyrimdin-4-yl}-4-

OX QY R&ddhfdbne- 1- sulf onanide (the product of BN Es05
148 “step %o. 10g) in DCM (4nil) The sol uti o ECTER 257

stirred at roomtenperature for | h then sodi um

tri acet oxyborohydride (0.24g) was added in portions.
The m xture was stirred at -18em t enperature over ni ght
IIB-H_SJI R%H@%ewééhwﬁwﬁﬂéﬂ%l%d%ﬁ' .\Oll )] ZU adddeu 1 L '43?3
esi duel Theé m xture was shaken vi gorousl| y=ther

aci di fi peiot-Gmstexypyimigin-dwllamgidinstls hydr ochl i d
and extragéfRalidsi th ethyl acetate. The Ttay S gani c
extracts were concentrated then nethangfS4-1nl) was -
added apd the resulting suspension filtered. The splid
phas washed with water, nethanol and ethyl acetate to
afford the title conpound as a white powder. Yield:

20Ber SR D0ss et Rt (300 whe

DVSO) 1.15- 1.26 (m 211), 1.69 - 1.78 (m 211), 2.01
-3 -1%-sﬂ:H&ﬁnﬁmq[(43.4&ﬂoxyﬁmﬁﬁ)ﬂenxyl]%f’sk)metﬂbxﬁa-tﬂiﬁ}py&hﬁdin-4-

4.4%@5‘, 21%, 5,96 (s, 111), 7.13 -7.20 (m 110, 7.30
- Yhazegyliney|-sullgapmides "3 7 48" (in, 11-1). 5 Exanple 152
NSdRunf i |aB-(Blinfg) e adlteaing ydofutib @ N-K4-Nedhingphe pybierty N6 4 -
1 hedtoyBL {3 amimR)dRhRfh iy Sartony1 b AR S idine-1 -sulfonamide

(the product of Bxample 137 step ii) (0.15g) stirred in anhydrous DMSO under nitrogen.

tn

After 30min, the appropriate bromide or chloride (see R in the table below) (0.81mM) was

10 added. The reaction mrxture was stirred for a farther 30min, diluted with water and the
product extracted with EtOAc. The separated organic solution was washed with water, dried
(MgSQ,), filtered and the solvent evaporated under reduced pressure. The crude products
were purified by flash colnmn chromatography on silica gel using mixtures of

EtOAc/isohexane as eluent to give the products, Examples 140 i) - 145 i), tabulated below,

-~
O
=
N
O:Q‘S"'O I - R
o e
ol
15 0
Example Example R’ M/Z
Number [M+H]

140() | N-[2-[[(2-Fluorophenylymethyl]thio}-6-methoxy 505
pyrimidin-4-yl]-N-[(4-methoxyphenyl) methyl]- CE}(
F

azetidine-1-sulfonamide




Et hyl am ne (0.56nL of 2M solution in nmethanol) was
added to a solution of acetic acid 10 (0.025nm.) and N
(2-[(2, 3-di fl uor obenzyOt hi o] - 6- net hoxypyri m di n-4-y1l) -
4- oxopi peri di nel-sul fonam de (the product of exanple
148, step(0.10g) in DCM (4nL). The sol ution was
stirred at nomtenperature for Ih then sodi um

tri acet oxyborohydride (0.24g) was added in portions.
The m xture was stirred at roomtenperature overnight
th eous sodi um hydroxi de (6nL) add he
regﬁj%ggm%%%e m xt ure was shal cenyi gor ousl y%?#gﬁm&’%mﬂ
acidified to 15 pH 8 with 2M aqueous hydrochloric acid
and extracted with ethyl acetate. The conbi ned organic
extracts were concentrated-l#en net hanol (1nlL) was

‘i‘d‘fiﬁ‘@g&ﬁqﬁ‘l -t oSt rHtered—The —splg:d
el ashon o E@Eﬁ“@?“‘ﬁ@tﬁiﬁﬁ%ﬁ*‘°§‘xé ot h e L5
af ford (tHeyridin3-@eedwPibigtryrimidingdvlry pale yqg| | ow

powder . | YiiRbd1-sodikn¥S: APCl (+ve) 474 [ <11] 20
11-INVR 5 (300 MHz, DMSO) 1.17 (t, B11), 1.41 - 1,52

M4201 1) N-[@-MEoxypReryIméthyl kg meBaxp Z- | 2. 61 (M, 211)488

; 7a (UGt o deiublia b)) (0 1 77101

7.18 (mazeitiny-l-sylfopgmide 7. 36 (m 111), | 7.427-7.49 (n]

1 ' LT -N-[6-ethoxy-2-
4- (‘)cl r(_)pylt am RPE) - I\_‘It'ﬂi%]-_rf_ _.2?‘30-1&2“ uor oben t hi b19-46
! et hoxy[EIghfaFﬁﬂH@ifqﬁt-hnchlylryrﬁm Bréydl ne- L. su am de | WO
2006/ 02482ARET/BAAM/GL 003257 - 192- AolWtion of

m)

.i

cycl opropyl am ne (0.08nm) in DCM (2
s i of acetic acid (0 025m) an

added to a

- 4-  oxoptipRi-AyNS:[{s-Bdhdpnam de (the prg o)

exanpl ¢ 148, s 0.10q) |.n _DCM (2nm) . he~sol ut | on
vas sti rpﬂi%ngl)gfthﬁg%ﬁ‘f#”é%ﬁ%%ﬂaﬁ;g for | N¢ hen sodi um
1 _ri acetoxybor ohydride (0.24g) was added in portions.

- 186R0| 1% il Gyanoghsarhmatyiliriobp-msthast hoxy p q etign- 13431

ST X[ get iahdsh R GipReny eyl T EPET at Ure Over N
1henm3|\/| a_gu[éous sodj umglﬁy ﬂ)x?jgg (6m.) adde 5 &

C) K
esi due| BrhemFey Ry midiRd-Yd AR o ousl n
aci di fi ededy)mpthiyBazeidide- R2dlragmieus hydr ogtl ORrCc aci d
and extracted with ethyl acetate. The é()?}pi ned organic
extractis were washed with water, saturated aqueous
sodi um 10 chloride, dried with sodiumsulfate,

filtered and evaporated. The crude material was

PRLdnkgieisPy reverse phase HPLC (gradient 25 - 95%

acetonitrile in 0,1% agueous anmoni um acetate) to
aPilMethope2{ {33 Striflyproghergb methy lthinlpyanidiygeilazetidine 1y
2hignadviBge APCl (+ve) 486 [ Mrl-11 N viR: 8 (300 Mz,
DMBO) -0.02-0.17 (in, 4H), 0.90- 1.04 (m 2H), 1.53-
1.58 (in, 2H), 15 1.85 - @792 (m 1H), 2.40 - 2.48 (m
3H), 3.21 (d, 2H), 3.48 (p, 3H), 4.10 (s, 2H), 5.63
(s, 1H), 6.77- 6.84 (in , 6.95 £7.03 (m 1H,

7.07 -7.12 (m 1HPs.
S, Z F
F

5
The title compound was prepared frem 4-Chloro-6-methoxy-2-[[(2,3,4-

trifluorophenyl)methyl]thio]pyrimidine (the subtitle product of step iii) (7.2g) by the



Exanpl e 154

N-(24(2, 3-Di fl uorobenzyl)thio]-6-(3-hydroxyproPoxY) Pri
m di n- 4-yl bi perazi ne-1- 20 sul f onam de -193- (5nl)
was added TEA (5ml) slowy. The reaction was then
stirred at roomtenperaturefor 18h. The reaction was
reduced in vacuo and the residue purified by prep HPLC
to give the title conmpound as a white solid.Yield
160ng MS: APCl (+ve) 476 [MrH41 5 111. NWVR (DWMSO
82.52 (q, 211),73.19 (t, 410, 3.44 (t, 4H, 3.52 (t,
21), 4.38 (t, 2H), 4.49 (s, 21), 4.59 (s, 11), 6.07
(S,Wdiﬁbﬁ)ﬂ,}isﬁ 99 (S, 1H) , 1.14-7.24 (l n, 111) PCrcBhos/ndS
(m 2H) The intermediates for this conpound was
prepared as follows: 10 (i)

3-a6-Chloro-2-[(2,3-difl uorobenzyl )t hi o] pyrimdin-4-yl
| oxy) propau-1-ol To a sol utd88n of

4procedire hiltined inXxhRpiS1 dépfﬂr)u Thodaia inale)iilvaOPupified v¥ireiyRRllisation

h f 3 n ane-1, 3-di ol
(RO o GRSl 4 SR SBEERE T oy anc
th@ ARG Hepd21\MsHY hen aI I ovved to stl r at room

1 I
art . t?% g@gicsg gzlﬁf@uﬂe@ 2h§§%§ nagéf(v i, \(e?% ﬂﬁ% 56,
o?@aﬁ%‘s"'%ﬁneuﬁépﬁré’ﬁééﬂ Hit 11.83 gHéD aqueous | ayer vvas
re extracted with DCM (2 x 150nml) Organics were

mhi ned,. dr and r d in vacuo to give
¢ RS RTRPgRES fj"”gﬂ’é iﬁ‘gﬁ)é"é"regr‘%ﬂdﬁﬁ%" Yield 2.99 MB:
APCI (+ve) 347/°349 [ M+H. ] ten- Butyl

n &([i(is,ﬁ ﬁ‘ﬂﬂ@or@ﬁﬂeh}lﬁ&eﬁﬂﬂﬁ&&j%%e @%laf hydr oxypropoxy) p

1OyThG&H#IWEJf@LPPMSWBHFm@Péfﬂnﬁém&malf%%@ﬁ &ol4800ehint (At of
AtrifIadTbpROG Y int @Y1 Yiokmidk-(PUSHEN &2ipfoecsrediiyddi i€ Example 1 step i).
cﬁ {’1501 di met hyl et hyl ester (the product from exanple
‘ 0. 4g),
t Hlsnem: &)@M&,ﬂ)wdé@eﬁt)ei () ipakt @dildny.600m, (80 ngy), 2-
di cycl ohexyl phosphino-2',4' ,6"-tri-iropropyl-1, F-bi phe

nyl éX_PHOS)HSSOra% cesi um car bonat e (0. 43g) and
1531i) 4 @LEWPR9r 2ol @ d@antiucrpghendms R thidipwimidipoy r i mi di n- 4- vyl
| mysmmeaﬁ@oam v215pr@1$are(itfrlaﬂ twsﬁmime broﬁﬂcpd'f\st% g@sbg) by @m 49)
Gk 53000 S0t o)
PR St gl vas e by b Gy
3¢h:orﬂ'atneraplaamt51hgangcmsmg Er@AcfigebetingB:7) sdlvee o give thepodact ased
tgﬁtesgﬁui diigy. sgpar at ed between DCM (150ml) and 1120
(150ml The organi cs were separated and t he aqueous
20] FRVRAEDICE 611 £ RED. &1 4D GOV 207 261, Or gani cs
wer e conbi ned, dried (My504) and reduced in vacuo to

O A DGl kit O 1 1

The subtitle compound was prepared from the subtitle product of step ii) (25.0g) by the

U‘:

procedure outlined in Bxample 35 step i). The crude material was purified by recrystailisation
25 from isohexane to give the product as white crystals. Yield: 16.4g.
MS: APCI (+ve) 321/323 [M+H]

Example 147
N*-2{2-[(2,3-Difluorobenzyl) thiol-6-methoxypyrimidin-4-yi}-N-methyl-N-(1-
30 methylpiperidin-4-yDsulfamide



WD 2006/ 024823PCT/ GB2005/ 0 03257 -194- Exanple 155
N-12-[(2, 3-Di fl uorobenzyl )t hi o] - 6- met hoxypyri m di n-4-y
| i pi peridine-4-sul fonam de A mi xture of

pi peri di ne-4-sul fonam de (0. 33g),

tris(di benzyli deneacetone)di pall adium (0) (50 5 ny),
2-di cycl ohexyl phosphino-2',4',6"-tri-isopropyl-1,1'-bi
phenyl (XPHOS) (50ng), cesium carbonate (0.43g) and,

4-Chloro-2-[[(2,3-difluorophenyenet hyl )t hi o) - 6- met hoxy
pyrimdine (the product fromexanple 35 step i), O0.4q)
i n dioxane (20nml) was heated at reflux in a mcrowave
at MOBEM28Z00W open vessel with cooling f ACTEH2005IRERS7
reaction m xture was then reduced in vacuo and the
resi due partitioned between DCM (100m) and 1120
(100nml) The 10 organics werggeseparated and the aqueous
| ayer was re-extracted with (2 x 100nmi). Organics
wer e conbi ned, dried (I\/gSO4)Oa'nd reduced in vacuo and
the resulting yellow residug wis purified prep HPLC to
give the titl® ound as ite solid. Yield 13ng
MS: APCI (+ve) 431 (DMBO) 6 1.74-1.86

N
(in, 2H), 2.00- .
3.24-3.60 (m 153H) "%3("%,
5.71 (s, 111), 7.09- 7 18 (m 111), A,
7.42-7.50 (in, 11-1) The internmediates for this

CDiEiblel Brinpasrs] Wik efepereidrotN-neth ) 1aNVEL-mai1ptgeridin-4-yysulfamide (the

5 s oeed oy et _
AT RIS g iatiR £t © TO ¢
b@ﬁh?ﬁrﬂbﬂmecﬂbe gTorict REXIPIIHE: teti @ 28Dardoubiog tetheprpatdyre
samme@ﬁﬂxﬁa@& ,QRp §. 'f]fe%ﬁdef ﬂEtcrE:?\bas%tmeI by dd¥8nd @RhoSHphy

was then extracted w Organi cs were
r%sé‘lﬁ\ﬁé&é Mg @d ?ﬁ/ﬂé@ﬁscgﬁ‘& V’é’&u%gé in vacuo to give
this.smcht(+~.te)e:4qmﬂpund as a clear oil. Yield 3.3g 25

1 R enh: 4D 1 (in, - 2003,
2&]}%@@@35{’ |J(br‘11 8?1’1?‘5,2(“‘3#%12-'@.1@}[(’ %‘,28 %1%’: P s, 284
4(bQ,7287, 3163 (i 1D, 382K}, 3HS 484 (5( 3D, 599G, 18D, 7:14 (5 1122313 (g, 11D,
107-, 3;30711_19,0 (n, 5H) WD 2006/ 024823PCT/ 0B2005/ 003257
Pi peri el i ne-4-suNonam de
Benzy14 (am nosul fonyl ) pi peri di ne-|-carboxyl ate (the
Priciterimedinte for 8iisePmpund BasPeEparedss feliogsol ved in /vieOH
(20nmL). To this solution was added acetic acid (0.5n1)
and a catal ytic
i) N-Methyl-N-(1-methylpiperidin-4-yI)sulfamide

15 A solution of 1-methyl-4-(methylamino)piperidine (2.6g) and sulfamide (4.0g) in 1,4-dioxane

(30ml) was heated at 110°C for 18h. The reaction mixture was cooled, the solvent evaporated

under reduced pressure and the residue dissolved in water. The agueous solution was

extracted with BtOAc which was washed with a siall volume of saturated agueous brine,

dried (MgSOy) and the solvent evaporated under reduced pressure to give the subtitle product
20 asa pale yellow solid, Yield : 1.5g

"H NMR: & (CDC}'_;) 1.80 (m, 4H), 2.04 (dt, 2H), 2.27 (5, 3H), 2.79 (5, 3H), 2.91 (b4, 2H),

3.74 (quintet, 1), 4.44 (bs, 2H).

Example 148

25 N-{2-[(2,3-Difluorebenzyl)thio]-f-methoxypyrimidin-4-yl}-4-morpholin-4-ykpiperidine.
I-sulfonamide



5

10

15

20

25

amount of Pd/C. The reaction m xture was subjected
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 vacua
to give the subtitle conmpound as a white solid. Yield
1.79g 111 NVWR. (DVMSO) 51.46-1.57 (m 211), 1.91-1.98
(m 2H), 2.48-2.57 (m 2H), 2.85-2.93 (m 11.1),
3.05-3.10 (n, 211), 5.38 (s, 211), 6.71 (s, 111) 10
Exanpl e 156
N-(2-[(2,3-Di fluorobenzyl)thio]-6-{[(trans)-2-hydroxyc
ydopeosi23sgy) pyri m dlit - 4- PCT/GB2005/003257
yfl azeti di ne-1-sul f onar ai de # OH A m xture of
azeti di ne-1-sul fonam de (0. 279),
trls(dlbenzyl|deneacetone)diﬁalIadiun1(0) (50 15 ny),
2-di cycl ohexyl phosphi no- 2 6'-tri-isopropyl-1,1"-b
phenyl (XPHOS) (50ng), cesiumqgarbonate (0.43g) and
(trans)-2-{6-chl oro- 2- [(2,3-dif|uorobenzypthio]pyrinid
i n-4- yllcyclopentanol(§t5e fuct framstep i),
0.50g) in dioxane (2 nﬂfgvﬁs hgﬁ\ed at_feflux in a
m crowave at 100C, (30 e Nesseél cooling for
| h. The reacti tufe WAs then red i n vacua and
the residue p rtWtio ed between DCM (150nl) and H20
(150m). The @QQ _organi cs were separated and the
aqueous | ayer was re-extracted with DCM (2 x 150nt).
Organi cs were conbined, dried (MgSO4) and reduced
uPrdlarm tyigesigaybaredlydrife(0rd8s) (Hat 4dde te e sihdioeofgit2-K3,=d by prep

63;& Ish '

HB}; tﬁmgi)t‘ﬁl%] glaﬁmt,*,% maggm&ogﬁer?ﬁw& s ]%njh Cg;)duct
1°f6‘EfP i‘) §)4 Oy morpiojine . 2 1"2“1 1%‘ agyrpuspgetly acioOsgly iy D
4¢10dLY, The rdidthije, wadstibidd at25ondterhidrafuig for 18h then 4MIAGueb&s,sodi) |,

éhy%%: @ glim{‘mdd%:lléghb rc@:dl?’e Tt(eﬁmxt&j% was shg{cg §1ngon?§; tﬂemamgi}gd) to

pH 8 with 2M aqueous hydrochloric acid and extracted with ethyl acetate. The combined

organic extracts were washed with saturated aqueous sodjum chloride, dried with sodium
sulfate, filtered and evaporated. The residue 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 methanol, filtered and washed with further methanol to afford the title compound as a
pale yellow solid. Yield: 53mg

MS: APCI(+ve) 516 [M+H']

'H NMR: 3 (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, 21), 3.88 (s, 3H), 4.49 (s, ZH), 6.07
(s, 1H), 7.14 - 7.21 (m, 1H), 7.31 - 7.47 {m, 2H).

The intermediates for this compound were prepared as follows:

i) 1,4-Dioxa-§-azaspiro[4.5]decane-8-sulfonamide

A solution of 1,4-dioxa-8-aza-spiro[4.5]decane (2 mL) and sulfamide (1.65g) in 1,4-dioxane
(28mL) was heated at reflux for 48h, then the volatiles were evaporated to afford the title
compound as a pale yellow solid. Yield: 3.4g

'H{ NMR: § (300 MHz, DMSO) 1.71 (dd, 4H), 3.08 (dd, 4H), 3.91 (s, 4H), 6.77 (s, 2H).



WD 2006/ 024823PCT/ GB2005/ 003257 -196- The internedi ate
for this conpound was prepared as follows: (i)
(trans)-2-16-Chl oro-2-[(2,3-dill norobenzyl)tbl o] pyri ni
| di n-4-yl kycl opentanol 5 To a sol ution of
4, 6-dichloro-2-[(2, 3-difl uorobenzyOt hi o] pyri m di ne
(the product of exanple 1 step2.3g) and

_(trans)-cycl opentane-1,2-diol (1g) in THE (50nl) was
added NaH (0.30g) slowy and the reaction was then
allowed to stir for 18h at RT. Thé reaction m xture
was then partitioned between DCM (150nml) and 1120
( 1@Govbdso24Bie or gani cs were separated and t heragiiemosss
| ayer was re-extracted with DCM (2 x 150n0. Organics
were conbined, dried 10 (MgSH) and reduced in vacuo
and the resulting clear oil pas purified by colum
chromat ogr aphy on silica gé]r8 Et OAc/ i so- Hexane (2:8) to
gii\ve {2 1i53-Piftnbrdbereylthivph 6 thogypyeamitiedyl}-d Hdiani8ess oi | .

Y%Z%Bgﬁgé . 8 eve) 3731375 [M+1l1l] 15 WO
2 4 %%%@%003251 -197- CLAIMS 1. A conpound
of Hweaf 1a4-Qig_:)a-w§pw.@,®@%&-su}fpnap@e (the pregyct of step 1), (0.29g),
tris(dibenzylideneacetone)-dipalladium (0) (61mg), 2-dicyclohexylphosphino-2' ,4°,6’-tri-

5 isopropyl-1,1'-biphenyl (XPHOS) (32 mg), cesium carbonate (0.32g) and 4-chloro-2-[[(2,3-
difluorophenyl)methyljthic]-6-methoxypyrimidine (the product of example 35 step i, 0.20g)
in anhydrous dioxane (8ml.) was heated at reflux in a microwave at 100°C, 300W, open
vessel with cooling for 15min. Saturated aqueous amnmonium chleride was added and the
resulting mixture extracted with ethyl acetate. The combined organic extracts were washed

10 with saturated aqueous sodium chloride, dried with sodiurm sulfate, filtered and evaporated.
The residue was purified by column chromatography on silica using a 1:19 to 2:3 mixture of
ethyl acetate and iso-hexane as eluent to give the subtitle compound as a yellow foam. Yield:
0.27g
MS: APCl(+ve) 489 [M+H']

15
iii) N~{2-[(2,3-Difluorobenzyl)thio]-6-methoxypyrimidin-4-yl}-4-oxopiperidine-1-
sulfonamide
N-{2-1(2,3-Diflucrobenzyl)thio]-6-methoxypyrimidin-4-yl} -1,4-dioxa-8-azaspiro[4.5]decane-
8-sulfonamide (the product of step ii) (0.85g) was heated to 50°C in a mixture of 2M aqueous

20 hydrochloric acid (17ml.) 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 agueous sodium bicarbonate, water, saturated aqueous sodium
chloride, dried with sodium sulfate, filtered and evaporated to afford the subtitle compound as
a yellow oil. Yield: 0.83g

25 MS: APCI(+ve) 445 [M+H']

Example 149

N-{2-f(2,3-Difluorobenzyl)thio]-6-methoxypyrimidin-4-yl}-4-(4-methylpiperazin-1-
yl)piperidine-1-sulfonamide



5(1) wherein Rl is a group selected from

C3. 2car bocycl yl , 02. 6alkenyl and C2salltynyl; wherein
the group is optionally substituted by 1, 2 or 3
substituents independently selected fromfluoro,
nitrile, -OR, -NR512.8, -CONR3R8, -000112, -NRBCOR9,
-SRI, -302Rl. - SO2NR5R8, -NRI SO2R9, phenyl or

het eroaryl; wherein phenyl and hetenmaryl are
optionally 10 substituted by 1,2 or 3 substituents

i ndependently selected frém hal o, cyano, nitro, -0114,
- NR5R8, -CONR5R8, -COOK?, -NR8COR9, -S021112,

- 5020M84R84823 NRBSO02R9, Ci sal kyl and tri f | uonaechibsoodtss
-U u-, a bond, oxygen, sul phur, 2-ul phoxide, or

sul phone; 15 R2 is 03. 2carbocyclyl, optionally
substituted by 1, 2 or 3 sufstituents independently
sel ected front iluoro, -01147" - NR5R8 - CONRsR. 8,

-COOR7, -NRICOR9, -SRI, -50211 - 802NR2118,
-NR8S02119; or R2 is a 3-8 nenfjered ring optionally
containing 1,2 or 3 atOQ§(?eI Pd from®, S, -NR8 20
and whereby the ring is i ha;}g substltuked by 1,2
or 3 substinencs in p ety gt'e Cwal kyl ,
fluor, -0114, R5R ' RIR6, -000112
-NRSCCRQ - SO2 NS R5R8, -NR8SO02R9; ™r R2 is

phenyl or he%ﬁq each of which is optionally
substitut ed 2 or 3 substitnents independently
salsathoadf f-hﬁﬂﬂ}rlqu:leﬁzméima BmLy1h DO, (2ml) vas ad-dumllaulxon of acetic

_ - 1 . ,
SR s Bt e by
selopiptridiheflr-olinenidBalaidnct opexemplk bfydtepdi) (T0ZbaIDCHGL).

5 \A@fersghﬁont\thg stifeld HQ‘odﬁteﬁb@ﬁﬁrb Foﬁ"il?tgen%dn;m %af&ox?oomhydnde
sybstituents.ind epen entU% sel ected fromh I‘OX

atti31® wagpdded 'awswfms TR BHE &S H BT ¢SEPEN 'f@vqm'svhen
- hOBCM ws a{:algy:htamnaem Ao shéitirh GYargx@1a nil() addd to tfe(esidue, Ghe

al %I’ e w%s é\laken(\f) %orouglg thg%gg‘ff‘drﬂfk eﬁ td pl-ﬂowﬁ ﬁ\i‘aque(%l Ey%rolgéloncyamd and

I\P"G@fghiﬂl‘bﬁﬂyl qqpt{tpﬁ‘éﬁ y:]n)bg:at{ bredvin\ektiracts ety seshed with water,

10PaRRY: ag@efa&%&iﬁm o NAB kP ety st Sulfre ﬁlr'é@h!ﬁ@%omted The

-NR8S02129 and - CONRGR6; R is trifl uorome thyl or a
gfﬁblﬂlﬁ “ﬁﬁ 1ed by reverse phase HPLC {gradient 25 95% acctomtnlc 0.1% aqueous

ammonium acetate) to afford the title compound as a white powder. Yield: 22mg
MS: APCI{+ve) 529 [M+H"]
'"H 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 (s, 2H), 6.01 (s, 1H),7.13 - 7.20 (m, 1H),
7.31 -7.40 (m, 1H), 7.43 - 7.48 (m, 15).

Example 150

N-{2-[(2,3-Difluorohenzyl)thic]-6-methoxypyrimidin-4- yl}-4-hydroxypiperidine-1-
20 suolfonamide



5 or R3 is phenyl, napthyl, nonocyclic or bicyclic
heteroary/ wherein a heteroring may be partially or
folly saturated and one or nore ring carbon atons nay
forma carbonyl group, and wherein each phenyl or
heteroaryl group is optionally substituted by 1, 2 or
3 substituents independently sel ected from hal o,

cyano, nitro, phenyl, heteroaryl, -0124, -NR5R6,

- CONR5R6, - COR26, - - 000R7, -NR8COR91 #SRI P, -SO2R19,

- SO2NRS5R6, - NR8S02R5, 10 trifluoronethyl or G sal kyl
(optionally further substituted by 1,2 or 3

sulwa tobaxessts | ndependently sel ected from ha’lcwsnmymnna-i
nitro, -0R20, -0001229, -CORP, -NRI8R19, -CONRI8R19,
-NRI 8C01219, -S021229, -SO2NRI 8R19, NWBS02RI 9, phenyl
or nonocyclic or bicyclic h%} eroaryl, wherein a
heteroring nmay be partially SF full y saturated; and
whend heeralg olitepH evtyihedoftervatlewpoa prgparegi-64{62, B- Qlﬂmhcwathioy%
S Hﬁ%&iyﬁ; {5 '@391}14 mgrpﬁ)rhn 3 yﬁi&ﬁé:ﬁé Pﬁﬂ%&mﬁd&?ﬁﬁ%ﬁﬂ ¢ Vsecbia

sel ected from cyano nitro, -

msmflsoeewﬂ @BERF‘ fathorgreifipdby severse Ph@éﬁﬁfdsradlem 25-

- 8% NRBRG e in NR&SRBEs anfi@hRmQadtaid) to dHofirhd (@Y kompound as a white
5(0(8‘,5&'{‘3: L‘J%{ f unher substituted by 1, 2 or 3

B Nt H ndependent|ly sel ected from hal o, cyan,
nMSr APCIORPET IMFICDOK", - CORP, NRThRI P, - CONV81219,
-W@%nmﬁ%&@@ﬁ 35 SQZNB%%%Q 1'}%’35&)25%@ 3@8Q

roup sel ected from CaScar boc )(/
B 4h 1B SR TCAH Ry H1 W6 P 48 ReDH Lo, 15D, 608 ™
opi4 onal (wy 1808 i taataHy1 1y (21 3 substituents
i ndependently selected from hal o, -0OR4, -NR5R6,
- CONR5R6, - COR9, -000127, -NR8C0119, -SRI, -SCO2R19,
smmm, - NR8S02R9, phenyl or nonocyclic or bicyclic

gtero i.a a het .Nj be partially. or

et Lo RS afbuShG gl oL e R sty B
““9 #ic heteroaryl 25 group is optionally

substltut ed by 1, 2 or 3 subs@’ments i ndependent |y

selected fromhal o, cyano, nijro, -OW -NR5R6,

- CONR5R6, - COW COORY?, ol\l@ N-SW -802RI D,

- S2NR5R6, - NR8S02 O sallkyLl_or t ril§ hteromet hyl ;

R is hydrogen or gﬂ\bupﬁsellﬁct fr i _sal kyl and

phenyl , wher el&ﬁ oup i s optional ubstituted by

10

1 or 2 substitjuents 1 ndependently sel ected from hal o,
phenyl, -OR' and - 30 NRI2R13; R5 and R6 are
151 AckepRP BirdchiyridaYEl 1 IGURR a8ded & LORLEH oF 8deBEAcRG0.0T5HI) and N-(2-

PR gh B g e Bl o B i e
f HﬂOIdlyct sfakampdt 148, step IWD(0IOE)GA DQM@BCM:@BB(D@S%@ 82567 room
%?eram%ﬁh Ried ;aamanﬁseao;ysor&@hh&qap Y wil s i dofols, B

or 3 _substituents I ndepéndent sel ected fiom
hE‘F"&“ PRfSHT, 2t FopRIZPpETARICIRer BB bt tteeimeemus exfyrphysrerge (6ml)
m&&@@ﬁl&mm wm;mewasmmmﬁﬂmdn dﬂBﬂfﬁSm@uuﬂM 5
tFllueue.ous hgéﬁmcilfgc cré dm? trtzicrt]ed “&t% Flafa?gtge ee croem m réarmg:?:gtaacts
hetre censsntrated ther rncghasglﬂrdm“@mddmmﬁ thy re@dmausmmgu fltered. The
f k’cﬁlh Wﬁ wﬁﬁéd%t‘ﬂ%ﬁfnm%@xhﬁ?én@ Q:hfd&@éﬁt@%)éﬁ&ﬁ‘ the h%p&%‘ &£
0, dnltrogen at ons, whi ch the ring
i §’h’&ﬁ°|""8ﬂa¥‘F19 4§Ei‘bst ituted by 1, 2 or 3 substituents
25 M.‘i;epeowre.ﬁldsy[ra&h‘*qact ed from phenyl, heteroaryl, -0R14,
COP.", -COOR14, -NRIsR s"7R16, -NR17C(P16 -302e,
-302NR151216 10 NR17302R16 or Cr-dal kyl (optionally
further substituted by 1 or 2 or 3 substituents
i ndependently selected fromhal o, -Nee and -01217 or
cyan, nitro, -OR', -COOR', -COR', 44RI5R19,
- CONR13. 1219, -NR16CORI9, -S021220, -S02NR1812.19,
NR18S0212. 39 groups); R is hydrogen or a group
selected from Ct.sal kyl or phenyl, vthernin the group
|s optlonally substltuted by 1 2 or 3 substltuents

o N NA o



Cl. 6al kyl or phenyl. RTh, R19, and R2 are hydrogen or
a group selected fromd asal kyl or hetcroaryl (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
hal o, nitro, -CN, -OR4, - 20 NRBR9, -CONR2129, -O00R7
- COCOR7, - N eCOR9, -3021119, - S02NR8R9, - NR8S02R9,
Ct.sal kyl or heteroaryl or a pharmaceutically
acceptable salt, solvate or in vivo hydrol ysabl e ester
t her eof : 2. A conpound, pharmaceutically -
acc"é‘b%o%qzﬁz-’salt solvate or in vivo hydrol PEEGBUIREF2ET
25 thereof according to claiml1l wherein R1 is
G .aallcyl substituted by phenyl which is optionally
substituted by 1,2 or 3 subﬁtlltnents independently
sglected fromf| uor ro, bronp t hyl
AR & BIOME R W}lls 12§(m AHbéﬁ%Dh?ﬁ)(m 2}1),101 2.09°(m, 2H),
phér reatien $rpad. 83/(5 3t apb abhip, S9d (&, 1HR 0l1y ay.20 @, 1H))7.90 VD39
\A%Egrlg.} )ﬁibjﬁs 30 thereof according to claim1l

er IS s 'eécted from-CH2-, a bond, oxygen and
sul phur. 200 4. A conpound, or a pharnaceutically

sapLaMmaRhe salt, solvate or in vivo hydrolysable ester
. thereof according to claiml|l wherein R2 is Cl.Balicyl
o 2-{(RADifuorelizn tyl) thin] @cmdihoxipyrighidin-431 Jsi(ethylatmire)iferidine-1-
i anttepenaent |y sel ected from G . sal koxy, hydroxy and
fluoro; or R2 is a 5-6 nmenbered-ring optionally
containing 1,2 or 3 heteroato sel ected fromO0, S,
-NR8 and wherebY the r:"élgq)ras NI onal | Ye substituted by
-OW 5. A conpound, phammadeu tlcally accept abl e salt,
sol vate or in vivo [QO$ o: e eof
according to cl ai.\?@wereﬂn RO |s G bocyclyl,
Cksal kyl , - NRETT: enyl, nonocyclic~6t bicyclic
heteroaryl whereih a heteroring nay be partially or

f llitlﬁlé&n ﬁ@{o%ﬁt %ﬂzﬂ%tﬁﬁ‘ fn IﬁHhaEG?)r as de@cgtofé%lpt%'ﬂ oﬂc&ﬁﬁcﬁay
a carbon erei n each

101 GoBb R NP b HRoR e ooy e iy oxopporidie:
31- Sﬂl’ﬁﬁdnhdel.(ﬂﬁbﬁ)dﬁcﬂd’ewmhelﬁk Ishep S tocIOREE DCIW(HiluE)y ARBolution was

het er gar OR4 R8 R8 .
B A misrite o DR sai e hor R ozl R
bertions. TheypixBueswis stirred geraers tefnperespre nmhlt thers TN equeaug sofdfugim
ﬁﬁmwdé 4RZ Qadea N8 Re. ThENRLEFL %&&W%Wuslpfhcn acidified to

yclic or hicyclic heteroat%/

15 h@% %r"éﬂ‘ PRy hk&%’"ﬁé‘i’r‘f pe] g exgac Ch‘r“ittgﬁﬂ%%‘ﬁ%t@a compipgd
\Msrgxnm entrﬁamrepbﬁﬁmfawd fhei@ttdo0i(liyil.) v eddpd arl tipéshingl |y
Sgl?p lOIJ il I‘rjeg ;nhﬁf]% Sdthrgo \?ﬂéﬁﬂ%ﬁtﬁ] h&%g@%ég%&g@%%&?&é 8 afford the
meteepmmnyt! as aGery el keflow powler. Jisdd: 530 ur t her subst i t ut ed
szJAPcﬁ 195 494 jituents independently selected from

c an

(§(3§° MERA IS QP Ry Dbt Tyl P 289 1% 2 20) 6 G5 247 ¢
hg/&l]r(mgymeiz by @etHnoxed - d34)8 (m, 1|H),3 .55(d, 2H), 3.74 (s, 3H), 4.40 (s, 2H), 5. 84
Y
p% ceu%eljlég#l?/ﬁg{?geb?géﬁéﬁgqm ‘%9 vate or in vivo
hydrolysable ester thereof. 7.
(RasipldYss24[ (2, 3-di f 1 uor ophenyl ) met hyfl t hi cd-6-13, 4-di
hydroxybut yl ] pyri m di n-4- yljazetidi ned -sul phonam de

25 04-(Gyclopenpplamine-Nd 21 R,3-difvomb e thiok Gnethogyplysimidin-&r | n

Vi1 )P eiiditieqlsyfaaiideest er t her eof :




S N[2-([(2,3-difluorophenyl)nmethynthi c+643-hydr oxy- 2-

(hydr oxymet hyDpr opyl] pyrimdin-4-yl]azetidine-|I

-sul phonam de or a pharnmaceutically acceptable salt,

solvate or in vivo hydrol ysabl e ester thereof.

9.N(2-[(2,3-difluorobenzyl)thio]-6-{[ (1R 2R)-2-hydrox

y- 1- et hyl propyl ] oxy} pyri m di n-

4-yl)azetidi ne-1-sul fonam de or a pharnaceutically

acceptable salt, solvate or in vivo hydrol ysabl e ester

thereof. 201 10.

N- (W Jodedeaszadi | uor obenzyl ) t hi o] - 6- {[ (18, 2SpcEchiothinsss

1- met hyl propyl ] oxy}pyrimclin-4- yOazeti di ne-

| -sul fonam de or a pharmaceutically acceptable salt,

solvate or in vivo hydrol ysable ester thereof. 11.

N[ 21[ (2, 3-di f 1 uor opheny! ) hyl i t hi o] - 6- ([ (26) - 2, 3- W

ydr oxypr opyl ] oxy] - 4- -

pyrimdinyli-|-azetidinesulfoffam de or a

pharmaceutically acceptabl e solvagte or in vivo
‘i@g? | 1 N i

hydr ol ysabl e ester ther %#b

N[ 24[ (2, 3-di f | uor o g@@ﬁydr oxy- 1- (h
ydr oxymet hyl)

nmet hyl et hoxy] - 4-pyr | 'dlnyl] 1-azeti din€&Sul f onam de or

a pharmaceutical 'y acceptable salt, solvate or in vivo

hxg&lﬁlho)ﬂ%ﬁ?l:ﬁprg dolinel 5‘@&9_%: hfk%z mL) was added to a solution of acetic
uorophenyl)neth [ 1thi o] -6-,

(
RJeid0; héﬁ:‘i’% LN-{2- [ Grgsfifiprifierg R ipe ﬁmcthWPFHﬁ“%}‘“ﬁm‘/ll‘] 2-t hi
a@opiperiinel1fsolftmamide i praaiug bmxnlﬂems; $eliik) Y O. B mHCAD {260 1.).

Sigll\ctsb 1A Wi Gre® it rhdtn L Ye2anY BF A ¥5AD:6n BRLSS TG ERL
NOj22g)[ a6 alded iaipﬁmlmrﬁpmwp yasestitaed af topin dmperalie bIRyight hpelr

OxM aJ]ueS[ﬁts ﬂ:&ﬁﬂl t6HiL) added to the resﬂue The mlxturc was shaken
pyrimdin |nesulfonan1 e
pHEt Rl H‘i:' &Pk ﬁrﬂla%“"g‘%ilhé’dm%i“ﬁl %&lde‘mB Prfapfed iyl

haceliaie] T8 afhil’cﬁleé sigedic éxkfrattsoade washed with water, saturated aqueous sodium

10 '\?MM il i SLMXL gﬂé&% r}ﬁn%gd}%b{pf:ﬂ le@hrnberhde iRl eriar b L FKY

(0).¢
1byoeysEse alzqsqw@tﬁ/ @ﬁxamz edy® %setsﬁmlerme dfvtapueqys| ajpmonium acetatc)

ARG lifle SoMpbund$Oh Mﬁfe?o»@&cr IRl bygy hydrol ysabl e ester
j2-[[(2,3 -di fluorophenAnethylithi

hereof .. . .
gG- Iﬁﬁﬁfﬁébﬁvg oxy- 1- met hyl et hoxyj - 4-
Pl NMRCiS (O IEZ, TSR0 -0 17-(uEtED 1906 -10% G, ZHpyLrsB eSS Gu L),
soi‘é‘ff” Pé“z @' 1}% Pﬂﬁrz% xg%‘}b Gaihy zﬁﬁ%‘%’&aﬁi)% ®Al, b, S84 %afi8,

Vi VO ster
?’tﬁs("z(msl@r?? &yroé;ﬂqé%)ﬂ)%ﬂﬂgﬂr&tlﬁ? 0] - 6- [ (1R) - 2- hydro

xy-1-met hyl et hoxy]-4- pyrimdinyl]-

14-§azeai %'!nesul fonarni de or a pharnmaceutically

a e salt, solvate or in vivo hydrol ysable ester

thffﬁ- fJ-D ﬂlijogobenzyl)thm] 6-(3-hydroxypropo rimidin-4-yllpiperazine-1-
sk f2-T 162, 3-di T uor ophenyl ) met N TR A 1 P

hy ro y 1 - met hyl et hoxy] - 4-

pyri m di nyli-nmet hanesul f onagh de orC&ipharnaceutlcaIIy

acceptable salt, solvate or n Vi vo derolysable ester

t her eof .
F

To a solution of fert-butyl 4-( [ [2-[(2,3-difluorobenzy)thio]-6-(3-hydroxypropoxy)pyrimidin-
4-~yllamino }sulfonyl)piperazine-1-carboxylate (the product from step i), 0.83g) in DCM



202 19.

N12-[[ (2, 3-di fl uor ophenyl ) net hyl ]t hi o] -6-1(18)-2-hydro
xy- | - met hyl et hoxy] - 4-

pyri m di nyll-4-nor phol i nesul f onam de or a
pharmaceutically acceptable salt, solvate or in vivo
hydr ol ysabl e ester thereof. 20.
N-[2-[[(2,3-difl uorophenyl) methAt hi o] -6-[(1R)-2-hydrox
y- 1 -met hyl et hoxy] - 4-

pyri mdinyl]-1-pyrrolidinesul fonan de or a
pharmaceutically acceptable salt, solvate or in vivo
hydvodoysmadstse ester thereof 21. N[ 2-[[ (2, BeBcB200s/003257

i fl uorophenypnet hyl ]t hi o1-6-[ (1R)-2-hyd roxy- 1

- met hyl et hoxy] - 4- pyrimdinyl]- cycl opropanesul f onam
de or a pharmaceutically agﬁﬁptable salt, solvate or
i'n vivo hydrol ysabl e ester er eof 22.

NS B waf {dAQBFRA Ginl) clowjyTER ydajtivn twas/ther stifre] at ﬁelﬁl(t&ﬁ@efaﬂxéigtd r
O~ ”i‘he %&BX Iw% llétﬂfééq] in éfafﬁa ?nd the resid cepuﬂﬁ t1y 11:83 ive the

m dazo r a

pyrim di ny+l
pﬁﬁﬁﬁ‘ﬁlﬁ’éﬂgﬁséfﬂhﬂﬁ/m Eisldtlabme salt sol vat e or |n Vi vo
thmﬁQl@a&)Iwﬁp@maf t her eof

5 O BV p aron s 48, SN E‘ﬁi%ét G B B 1 6.
?ﬁg?ﬁﬁghl@z szants 11506.900¢6, 2 HR 7. 140.2¢ (w,QHp) Y104y e hle ester

N-[21[ (2, 3-di f| uorophenyl ) net hyl ] t hi o] - 6- met hoxypyri m

dThenterppdigsésdenthiydompound wasprepsred pi follower a

pharmaceutically acceptable salt, solvate or in vivo
t her eof

h bl
N AR b AUy 1w RE A by i
NEoda splbjienlof Hstditgilore-3- fR,3-Hiffustelz 0yl thib] il idie éthe feductiof @ample

Egég{pr[ﬁ O.’:E)U:%FI gn%h%n?-e B Egt @Pingrﬁg%ﬁm) wi8 b KurPBodutk) VbW and

mecfle’QW‘g-thﬂlﬁW @ﬁh@f‘i yaontemppyAnrefpr 181 -The {ef%lpmmya‘@s 3
t i 151&%21’ btl‘,t{veen DCM (150ml) and Hz0 (100ml). The organg:s were separated and
I OX Ze I dl ne n [
15 Stﬁe Bt R Mt b Vi D b S Hel gratated e
| @8 chndnydirc@i iy s@ind © gors the subtitkeroapbund aRifellow oil. Yield 2.9g

- henyl )nmethyl Jthio]-6-[[ (1R 2R)-2, 3
.A%é 4
Hg?hy r%%ésgﬁ%?#@?gﬁopyl]oxy] 4- pyrim di nyl kmet hanesu

fonam de or a pharmaceutically acceptable salt,
Si@'télﬁkﬂyllf-({!2‘[(2&’3-M%Mﬁ@nhﬂtﬂ%k{b-ﬁytﬁﬁiyﬁfopbﬁﬁiﬁﬂﬁdin-ﬂ03
20 yllamine}sulfonyl)piperazine-1-carboxylate
A mixture of 4-(aminosulfonyl)-1-piperazinecarboxylic acid-1,1-dimethylethy? ester (the
product from example 15, step i), 0.4g), tris(dibenzylidencacetone)dipalladium (0) (50 mg), 2-
dicyclohexylphosphino-2’,4°,6’-tri-isopropyl-1,1'-biphenyl (XPHOS) (50mg}, cesium
carbonate (0.43g) and 3-({6-chloro-2-[(2,3-difluorobenzyl)thio]pyrimidin-4-yl} oxy)propan-1-
25 ol (the product from step i), 0.4g) in 1,4-dioxane (40m]) was heated at reflux in a microwave
at 100°C, 300W, open vessel with cooling for 3h. The reaction mixture was then reduced in
vacuoe and the residue separated between DCM (150m1) and HoO (150mt). 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 subtitle compound as a yellow
30 solid.Yield 0.83g
MS: APCI(+ve) 576 [M+H']



28.

N-[2-[[ (2, 3-di fl uorophenyl)nethyl]thio]-6-{[(IR 2S)-2,
3-di hydrozy-| met hy] propyl ] oxy}-4-pyri mdinyli -

| -azetidi nesul fonam de or a pharmaceutically
acceptable salt, solvate or in vivo hydrol ysabl e ester
t hereof 29.
Nii-[[(2,3:difluorophenyl)nethylithio)-6-{[(1R 25)-2,3
-di hydrozy-1- '

met hyl propyl ] oxy}-4-pyrim di nyl] - 1- pi perazi nesul f onam
de w6 20¢@3s maceutically acceptable salt, %@5&5,635257
in vivo hydrolysable ester thereof. 30. 5-(Azeti din-
1 -yl
carbonyl)-N-12-[ (2, 3-di fl uorobenzypt hi o] -6-[(1R)-2-hyd
roxy-1- nethyl et hoxy] pyri mi-18i n-4-y1)

f Rxadpld 1! &ylfonan1 de or a pharnaceutlcally accept abl e

ate or VIVO r ol est.er th reof
Wine S ettt
sol vate or in vivo hydrolys e ester thereof
according to any one of clai 1to 30 for use as a
medi canent. 32. Ac oun a phatmaceutical ly
acceptabl e salt, sol £ 0 ¢grvivo h drqusable ester
t hereof accordin YNONayofsCl & to 30 for use
as a nedicanentkﬁp he treatment o hma, allergic
rhinitis, COPD, infTammtory bowel drsease,

ot ﬁﬁﬁfctd@ f)1b$ﬁd§15—4§§§ltfc%9r9ﬁ5 (bsslsé); mE(Hi@ébEﬁfdecheﬁﬁé)ﬁ]ﬁdn‘édlﬁn ©9F50
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SR e aheilposPhig Ry B A Ryl U PO PR eeeym
t kebanfe (@43gpand, 43Ch1dro-2 4[13,3-0ifleorahergh)aethE]tHio)t omedkhxydydifidine
u %&e Erﬁmét f&%‘f’éﬁﬁ% &0)’ 0 55%5 %ﬁ% n(g&ﬂtwé%fhcﬂ%[%r!a?l%hux in 34

a@é@ﬁwb PtelO% g1 300Ws @Rev aqsael mth qOﬁhnaufwr@h HEpel ree‘rhys Bt wasthep
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%anufacture of a dlcanegt for the treat mﬂnan
OLANEIETGPPATHIPT 10 AR IUR B MR RO LY 'i‘tb‘ﬁ ’81(2 Ploo

C iz ganics wae ceubdpd, driedBigS0L) ayd m@cdﬂemeﬁcmﬂn& the res@fig yélivay

usfg,dgé wil AN HPLeY, @vcﬂﬁ;q ﬂ@ﬁ&@u&dggﬂ wteésﬁueg&ﬁtihﬁg

, sol'vate of |n VI | e ester thereof

aé"&a@@?ﬁb"e)‘bﬂ% dne of claims 1 to 30 in the
MEAUHEE (SO 1.7 maa:th]cmgemo 4. mr(mt i}g 1, faeza:tmnimOi 24_3 60 (m,

t.h allergic rhinitis
1280 ¢ 0 RGP iscdh Ty R Bl 0% Loat 4 i B 7.0
ogteepor osi s, rheumatoid arthritis, or psoriasis. 204
36. The use of a conpound, or a pharnaceutically
acceptabl e salt, solvate or in vivo hydrol ysabl e ester
t Has Bisrmedigies F thisiimPyadipids PEFREEF TP ns 1 to 30 in the
manuf acture of a nedi canent for the treatnent of

c ut nposi tion conprising a
2%%6‘@33 ("I'afms@f'ﬁﬁﬁ?iﬁﬂb‘ﬁ’ﬂff ‘E?g]qu&atéccept abl e salt,
S Olownatlatiopof §-38 N4 (§@nlhy graddey belpy! d- (&M@nlfdnhlmnmdme -1-
a%‘&%{}iﬂﬁgﬂgt) Qnadhbred2fin sﬂlfretﬁlnahg& l'\ﬂl” 'h% rgaguo%%s fhen extracted with

phar maceut cal Y-acce tab | uent or carrier.
DCM (3x150ml). Organics were recovered dried (MgSQ,4) and reduced in vacuo to give the

subtitle compound as a clear oil. Yield 3.3g
25 'HNMR: (OMSO0) §1.40-1.52 (m, 2H), 1.97-2.03 (m, 2H), 2.81-2.92 (m, 2H), 3.01-3.09 (m,
1H), 4.07-4.12 (m, 2H), 5.07 (s, 2H), 6.77 (5, 2H), 7.28-7.40 (m, 5H)



38. A process for the preparation of a conpound

according to claim1l or a pharmaceutically acceptable

salt, solvate or in vivo hydrol ysabl e ester thereof,
whi ch conprises the steps of: (a) treating a conmpound

of formula (2a): XRR NL NS ,Rl (2a) wherein R,
R2 and X are as defined in fornula (1) and L is a
| eaving group with a sul fonam de of formula R3SO02NH2

where R3 is as defined in fornula (1); and optionally
thereafter, one or nore of steps (i), (ii), (iii) or

(iv) in any order: i) renpbving any protecting groups;
| J)wenos@ishi ng t he compound of formula (1) piefykRodsnoss

further conmpound of formula (1) iii) formng a salt

iv) forming an in vivo hydrol ysable ester; 205 or
(b)treating a conmpound of fornula (2b): L O " O 'Se
, --k, .j-1-,Ri

u) Plpendme-d-su]fonamxde

Benzyl 4-(aminosulfonyl)piperidine-1-carboxylate (the product from step i), 3.3g) was

dissolvc_d in MeOH (20mi). To tlus SOluti_(_)_]fl}\!ﬂ,? adti'le(_i__gcetic acid (0.5ml) and a catalytic

amount of Pd/C. The reaction mixture was subjgcted to a pressure of 5 bar under an

5 atmosphere of hydrogen gas for 18h at RT. The reaction was filtered through celite and the

10

15

20

25

filtrate was reduced in vacuo to give the subtitle compound as a white solid. Yield 1.7g
'H NMR: (DMSO) 51.46-1.57 (1, 2H), 1.91-1.98 (m, 2H), 2.48-2.57 (m, 2H), 2.85-2.93 (m,
1H), 3.05-3.10 (m, 2H}, 5.38 (s, 2H), 6.71 (s, 1H)

Example 156
N-(2-[(2,3-Difluerebenzyl)thio]-6-{{(#rans)-2-hydroxycydopentylJoxy }pyrimidin-4-
ylazetidine-1-sulfonamide

fi "OH
O. ,O
. )\ /\@/

A mixture of azetidine-1-sulfonamide (0.27g), tris(dibenzylideneacetone)dipalladium (Q) (50
mg), 2-dicyclohexylphosphino-2° 4°,6’-tri-isopropyl-1,1'-biphenyl GXPHOS) (50mg), cesium
carbonate (0.43g) and (trans)-2-{ 6-chloro-2-[(2,3-difluorobenzyl)thio]pyrimidin-4-
yljcyclopentanol (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 H,O (150ml). The
organics were separated and the aqueous layer was re-extracted with DCM (2 x 150ml).
Organics were combined, dried (MgSQ4) and reduced under vacuo and the resulting residue
purified by prep HPLC to give the title compound as a white solid. Yield 74mg

MS: APCI(+ve) 473 [M+H"]

'H NMR: (DMSO)§ 1.61-1.84 (m, 4H), 2.02-2.18 (m, 2H), 2.26 (g, 2H), 4.01 (t, 4H), 4.11-
4.18 (m, 1H), 4.38 (s, 2H), 4.98-5.03 (m, 1H), 6.34 (5, 1H), 6.98-7.11 (m, 2H), 7.17-7.24 (m,
1H)



Rae- 11N5-. PIG (213) wherein Rr and R3 are as defined
in formula (1), Lisa leaving group and PGis a
protecting group or hydrogeri, with al cohols HOR2 or
thiols HSR2 respectively wherein le is as defined in
formula (1) in the presence of a suitable base and

sol vent, and optionally thereafter, one or nore of
steps (i), (ii), (iii)or (iv) in any order i) renoving
any protecting groups; ii) converting the conpound of
formula (1) into a further conpound of formula (1)

I iiwoftesnmasey a salt iv) formng an in ViVvo PCT/GB2005/003257
hydrol ysabl e ester. 39. A conpound of the fornula (2a)
XR2 L 22Nr...SRL ?0 wherein R, le and X are as
defined in formula (1) and j.s a | eaving group,

provi ded that when Rl is benzyl. Xis oxygen, le is
nmethyl then L is not chlorine or when Rl is benzyl, X
i Theainfgemediate R thiscoppoypy vas tepared asifgliomst chl ori ne. 40. A
conbi nation therapy which conprises adm nistering a

cqmuml {@fcnﬁm DIRA- :ﬂﬂuzordbﬁnz?l)ﬁwy%ﬁtﬁﬂgJyﬂf?glcio}ieﬁtanol

apl e e or_in vivo rolysahl e est
Sfla-ﬁ' LftIOll 8{,43 éd'btmi? %&égmgpe%}%ﬂgr% product of examplc
f dswepiaR.Bg) pndEmp)-cxlopgitaae-t,2«diodl gdn THF {50miywlagaddddNaH (0.30g)
c g@&ﬁgﬁ@eﬂ%&xmgﬁ wiR G @@;ue@lo' o 8 fs'a at%h 12he éﬁ%ﬁ%ﬁm @En

anot arnmaceuti ca I nation therap
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MS: APCI(+ve) 373/375 [M+H"]
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43. A pharmaceutical conposition which conprises a
conpound of formula (1) or a pharmaceutically
acceptable salt, solvate or in vivo hydrol ysable ester
thereof, in conjunction wi th another pharnmaceutica
agent 44. A pharmaceutical conposition as clained in
claim43 for the treatnent of asthma, allergic
rhinitis, COPD, inflammatory bowel disease, irritable
bowel syndrone, osteoarthritis, osteoporosis,
rheumatoid arthritis, or psoriasis. 45. A
phanmuceuti cal conposition as clarrned in claim43 for
the treatnment of cancer. 46. A conpound of formula
(1) according to claim1l1, substantially as

her ei nRgtpnssdescribed with reference to any .one of
t he Exarrpul éos4. 41. A conpound of fornula (2%?%’[%3508%0193&%9

to claim39, substantially as herei nbefore described
with reference to any one ofmt_he Exanpl es.

CLAIMS

1. 4. compound of formula (1)
2

x 1
~
N
op [
3.5~ H N/)\ s~ R'

R

5 n

wherein R' is a group selected from Cygcarbocyelyl, Cipalkyl, Co.gaikenyl and Cogalkynyl;
wherein the proup is optionally substitited hy 1, 2 or 3 substituents independently selected
from fluoro, nitrile, -OR?, .NR®RS, -CONR’RS, -COOR’, -NR!COR’, -SR®, -S0Q,R'°,
-SONRR’, -NRESO,R?, phenyl ar heteroaryl; whersin pheny) and heteroaryl are optionally

10 substituted by 1, 2 or 3 substituents independently selected from halp, cyane, nitro, ~-OR?, -
NR'RS, .CONR’R®, -COOR’, -NR*COR®, -SRY, -SOR", -SONE'R’, -NRPSOR’,
Cigalkyl and triflnoromethyl;

X is -CHj-, a bond, oxygen, sulphur, sulphoxide, or sulphone;
15
R? is Cagearbocyclyl, optionally sobstitated by 1, 2 or 3 substitents independently selected
from: {luoro, ~-OR?, -NR'R® -CONR’R?, -COOR’, -NR'COR’, -SR™, -SOR"®, -S0,NR'R",
NR'SOR”;
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 ot 3 substiteents indepedently selected
from C; zalkyl, fluoro, -OR?, -NR'R® -CONRR?, -COOR’, -NR*COR?, -SRY?, .5O,R",
-SO;NRR®, -NR*'SO.R"%;
or R?is phenyl or heteroaryl, each of which is optionally substituted by 1, Zor 3 substituents
independently selected from halo, cyano, nitro, -ORY, NR'RS, -CONR'R?, .NR}COR?, -
25 SO,NRRY, -NR*SQ,R®, Cy galkyl and trifluoromethyl;
or R? is a group selected from Cypakyl, Caalkenyl or Cp.salkynyl wherein the gronp is
substituted by 1, 2 or 3 substituents independently selzcted from hydroxy, amino, Ci.salkoxy,
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Ci.salkylamino, di(C.salkylamino, N-(Cy.salkyl)-N ~(phenyl)amino, N-Cy.calkylcarbamoyl,
N;N-8i(CrsalkyDoarbamoy), N-(Crsatkyl)-N —(phenyDcarbamoy); carboxy; phenoxycarbonyl,
-NR’COR®, —-SQR™, -SONR'R® ,~NR'SO,R’ and ~CONR*R®;
R’ is trifluoromethy] or a gronp-NR’RS,
or R is phenyl, napthyl, monocyclic or bicyclic heteroary! wherein a heteroring may be
partially or folly saturated and one or more ring carbon atoms may form a carbonyl group, and
wherein each phenyl or heteroaryl group is optionally substituted by 1, 2 or 3 substituents
independently selected from halo, cyano, nitro, phenyl, heteroaryl, -OR", -NR’R®, -CONR’R?,
-COR™,, -COR™,--COOR’, -NR'COR?, -SR"°, -SO;R™®, -SO,NR'RS, -NR*SO.R?,
trifleoroniethy] or C;.salkyl [optionally further substituted by 1, 2 or 3 substiments
independently selected from halo, cyano, nitro, -OR?, -COOR?, -COR?®, .NR'R?,
-CONR"R, .NR'® COR', -SO,R?, .SO:NR R, NR*¥*SQ,R", phenyl or monocyclic or
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
selected from halo, cyano, nitre, -OR, -NR*RS, -CONRR’, -COR™-COOR’, -NR'COR’,
-SR¥, -SO;R™®, -SONR*R®, -NR*SO,R’, heteroaryl, Cysalkyl (optionally fursher
substitnted by 1, 2 or 3 substituents independently selected from halo, cyano, nitro, -OR?,
-COOR™, -COR?, -NR¥R", -CONR®R”, -NR"®COR Y, -SO,R%, .SONR¥R",
NR'*SO,RY.
or R? is a group selected from Cs.vca:hocyt;lyl. Chraalkyl, Caogalkenyl and Casalkynyl whereby
the group is optionally substituted by 1, 2 or 3 substituents independently selected from halo,
-OR*, -NRR®, -CONR’R?, -COR",-COOR’, -NR¥COR?, -SR'°, .S0,R", -SO.NR’R?,
-NR®SO;R®, phenyl or monocyclic or bicyclic heteroaryl, wherein a heteroring may be
partially or fully saturated; and wherein each phenyl or monocyclic or bicyclic heteroaryl
group is optionally substituted by 1, 2 or 3 substituents independently selected from halo,
¢yano, nitro, -ORY, -NR°RY, -CONRRS, -COR”-COOR’, -NR'COR’, -SRY, -SO:R'°,
-SONR’R?, -NR®*SO,R®, C;.¢alkyl, or trifluoromethyl;
R? is hydrogen or a group selected from Crsalkyl and phenyl, wherein the group is optionally
substitured by 1 or 2 substitnents independently selected from halo, phenyl, -OR! and -
NRIZR'IS;
R’ and R® are independently hydrogen or a group selected from Cy qalkyl and phenyl and
mopocyclic or bicyclic heteroaryl, wherein a heteroring may be partially or fully saturated;
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wherein the group is optionally substituted by 1, 2 or 3 substituents independently selected
from hale, phenyl, -OR™,-NR¥R', -COOR™, -CONR¥R'S, -NRCOR'S, -SOR®, -
SO;NRR'® and NR¥50,R'S;
or
R’ and R® together with the nitrogen atom to which they are attached form 2 4- to
7-membered saturated heterocyclic ring system optionally containing a further heteroatom
selected from oxygen , -50yy- (where n=0, 1 or 2) and nitrogen atoms, in which the ring is
optionally substinued by 1, 2 or 3 substituents independently selected from pheny), heteroaryl,
-OR“, _COR?.G. _COORM’ _NRlSRIG' _CONRISR]IS' _NR]JCORIG’ -SOJRIO, —SOzNR”Rm.
NRPSOR" or C1-alkyl (optionally further substituted by 1 or 2 or 3 substitucuts
independently selected from halo, -NR"R'® and -OR*” or eyano, nitro, -OR*, .COOR®,
-COR®, -NR!"R™, -CONR¥R”, -NR'*COR", -SOR?’, -SO,NR**R**, NR**SO,R ™ groups);
R is hydrogen or a group selected from Crsalkyl or phenyl, whersin the group is optonally
substituted by 1,2 or 3 substituents independently selected from halo, phenyl, -OR' and -
NR¥R'Y; and cach of RY, R, R®, R", R¥, R, R RY, R'S, R'" is independently hydrogen,
Cy.galkyl or phenyl
R, RY, and R? are hydrogen or a group selected from C.ealkyl or heleroaryl (wherein a
heteroring may be partially or fuily saturated) or phenyl, wherein the group is optionally
substituted by 1, 2 or 3 substituents independently selected from halo, nitro, -CN, OR%, .
NR®R, «CONR’R®, -COR™-COOR’, -NR'COR’, SR, -SORY, -SO:NR’R’,
-NRESO.RY, Chr.salkyl or heteroaryl
or a pharmacentically acceptable salt, solvate or in vivo hydrolysable ester thereof:

2. A componnd, pharmacenticaily acceptable salt, solvate or in vivo hydrolysable ester
thereof according to claim 1 wherein R! is Cy.palkyl substitnted by phenyl which is optionally
substituted by 1, 2 or 3 substitents independently selected from fluoro, chioro, bromo,
methoxy, methyl arnd trifluoromethyl.

3. A compound, pharmaceutically acceptable salt, solvale or in vive hydrolyseble ester
thereof according to claim 1 wherein X is selected from -CHz-, 2 bond, oxygen and sulphur.
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4. A compound, or a pharmaceutically acceptable salt, solvate or iz vive hydrolysable ester
thereof according to claim 1 wherein R? is Ct.saikyl optionally substituted by 1, 2 or 3
substituents independently selected from C.galkoxy, hydroxy and flooro; or

R?is a 5-6 membered ring optionally eontaining 1, 2 or 3 heteroatoms selected from O, §, -NR®
and whereby the ring is optionally substituted by -OR”,

5. A compound, pharmaceutically acceptable salt, solvate or in vive hydrolysable ester
thereof according to claim 1 wherein R? is Cajcarbocyelyl, Cigalkyl, -NR'RS, phenyl,
monocyclic or bicyclic heleroaryl wherein a heteroring may be partially or fully saturated and
one or more ring carbon atoms may form a carbonyl group, and wherein each phenyl or
heteroaryl group is optionally subslituted by 1, 2 or 3 substituents independently selected from
cyano, heteroaryl, -OR*, -NR'R®, -CONR’R®, -COR”, -COR®, -NR®COR’, -SOR',
—SO;NRSRE', Cjsalkyl [optionally further substituted by 1, 2 or 3 substituents independently
selected from -OR® , -COR®, -NR'®R', -CONR'®R", phenyl or monocyclic or bicyclic
heteroaryl, wherein a heteroring may be partially or futly saturated; and wherein each phenyl or
heteroaryl group is optionally substituted by 1, 2 or' 3 substituents independently selected from
nitro, -OR?, -NRR¢, -NR3COR?, heteroaryl, Cy.salkyl (optionally further substituted by 1, 2 or

3 substituents independently selected from cyano, -ORY,

6. N-[2-[[(2,3-difluorophenyl)methyl]thio]-6-{2-hydroxy-1-(hydroxymethyljethoxy]-4-
pyrimidinyl]-1-azetidinesulfonamide or a pharmaccutically acceptable salt, salvate or in vivo

hydrolysable ester thereof.

7. (R.8)-N-[2-[[(2,3-difluorophenylymethyl]thio]-6-[3,4-dihydrox ybutyl | pyrimidin-4-
yl]azetidine-1-suiphonamide or a pharmaceutically acceptable salt, solvate or in vive

hydrolysable ester thereof.

8. N-[2-[[(2,3-diflucrophenyl )methyl]thio]-6-[ 3-hydroxy-2-(hydroxymethyl)propyl]
pyrimidin-4-ylJazetidine-1-sulphonamide or a pharmaceutically acceptable salt, solvate or in

vive hydrolysable ester thereof.

9. N-(2-[(2,3-difluorobenzyl)thio]-6-{[(LR,2R)-2-hydroxy-1-methylpropylJoxy}pyrimidin-
4-yl)azetidine-1-sulfonamide or a pharmaceutically acceptable salt, solvate or in wivo

hydrolysable ester thereof.
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10.  N-(2-[(2,3-difluorobenzyl)thio]-6-{[( 15,25)-2-hydroxy-1-methylpropy|Joxy }pyrimidin-4-
yl)azetidine- I-sulfonamide or a pharmaceutically acceptable sait, solvate or iz vivo hydrolysable

ester thereof.

1. N-[2-[[(2,3-difluorophenyl)methyl]thio]-6-[[(25)-2,3-dihydroxypropyl]oxy]-4-
pyrimidinyl]- 1-azetidinesulfonamide or a pharmaceutically acceptable salt, solvate or ir vivo

hydrolysable ester thereof,

12, N-[2-[{(2,3-dtfluorophenyl)methylithio]-6-[2-hydroxy-1-(hydroxymethyl)-1-
methylethoxy]-4-pyrimidinyl]-1-azetidinesulfonamide or a pharmaceutically acceptable salt,

solvate or i vivo hydrolysable ester thereof,

13, N-[2-[[(2,3-difluorophenyl)methyl]ihio]-6-[(1 R)-2-hydroxy-1-methylethoxy]-4-
pyomidinyl]-2-thiazolesulfonamide or a pharmacentically acceptable salt, solvate or in vive

hydrolysable ester thereof.

14, N-2-[[(2,3-difluorophenyl)methyljthio]-6-[(1 R)-2-hydroxy-1-methylethoxy]-4-
pyrimidinyl]-4-pyridinesvlfonamide or a pharmaceutically acceptable salt, solvate or i vive

hydrolysable ester thereof.

15.  N-[2-[[(2,3-difluoropheny])methyl]thic]-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-[{ 1.R)-2-hydroxy-]-methylethoxy]-4-
pyrimidiny1]-1,6-dihydro-1-methyl-6-oxo0-3-pyridinesulfonamide or a pharmaceutically
acceptable salt, solvate or ir vivo hydrolysable ester thereof.

17.  N-J2<[[(2,3-difluorophenyl)methyl]thio]-6-[{1R)-2-hydroxy-1-methylethoxy]-4-
pyrimidinyl]- ]-azetidinesulfonamide or a pharmaceutically acceptable salt, solvate or in vive

hydrolysable ester thereof.

18.  N-[2-{[(2,3-difluorophenyl)methyl]thio])-6-[( 1LR)-2-hydroxy-1-methylethoxy]-4-
pyrimidinyl}-tmethanesnlfonamide or a pharmaceutically acceptable salt, solvate or iz vive

hydrolysable ester thereof.
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19.  N-[2-[[(2,3-difluorophenyl)methyl]thio}-6-[(1 R)-2-hydroxy-1-methylethoxy]-4-
pyrimidinyl]-4-morpholinesulfonamide or a pharmaceutically acceptable salt, solvate or in vivo

hydrolysable ester thereof.

20.  N{2-[[(2,3-difluorophenyDmethyl]thio]-6-[(1.R)-2-hydroxy-1-methylethoxy]-4-
pyrimidinyl]-1-pyrrolidinesulfonamide or a pharmaceutically acceptable salt, solvate or in vivo

hydrolysable ester thereof.

21, N2-[[(2,3-difluorophenyl)methyl]thio]-6-[(1R)-2-hydroxy-1-methylethoxy]-4-
pyrimidinyl]-cyclopropanesulfonamide or a pharmaceutically acceptable salt, solvate or in vivo

hydrolysable ester thereof,

22, N-[2-[[(2,3-difluorophenyl)methyl]thio]-6-[( | R}-2-hydroxy-1 ~methylethoxy]-4-
pyrimidinyi]-1-methyl-1H-imidazole-4-sulfonamide or a pharmaceutically acceptable salt,

solvate or in vive hydrolysable ester thereof.

23.  N-[2-[[(2,3-difluorophenyl)methyl]jthio]-6-methoxypyrimidin-4-yl]azetidine-1-
sulfonamide or a pharmaceutically acceptable salt, solvate or in vivo hydrolysable ester thereof,

24.  N-[2-[[(2,3-difluorophenyl)methylithio]-6-methoxypyrimidin-4-yl]piperazine-1-
sulfonamide or a pharmaceutically acceptable salt, solvate or in vive hydrolysable ester thereof,

25, AN-[2-[[(2,3-difluorophenyl)methyl]thio]-6-methox ypyrimidin-4-yl]-1-methyl -1 H-
imidazolc-4-snifonamide or 2 pharmaceuticatly acceptable salt, solvate or in vive hydrolysable

ester therect.

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 vive hydrolysable ester thereof.

27, N-[2-[[(2,3-difluorophenyl)methyl)thio]-6-[[(1R,2R)-2,3-dihydroxy-1-
methylpropylloxy]-4-pyrimidinyl]-methanesulfonamide or a pharmacentically acceptable salt,

solvate or in vivo hydrolysable ester thereof.



203

28.  N-[2-[[(2,3-difiuorophenyl)methyl]thio]-6-{[(1R,25)-2,3-dihydroxy-1-
methylpropylJoxy}-4-pyrimidinyl}- | -azetidinesulfonamide or a pharmaceutically acceptable salt,

solvate or in vivo hydrolysable ester thereof.

29, N—[i-[[(2,3'-difluor0phenyl)methyl]thio]-ﬁ—{[(lR,ZS)-Z,S-dihydroxy—l- )
methyipropylJoxy}-4-pyrimidinyl]-1-piperazinesulfonamide or a pharmaceutically acceptable

salt, solvate or in vivo hydrolysable ester thereof.

30.  S-(Azetidin-1-ylcarbonyl)-N-{2-[(2,3-diflucrobenzyl)thio]-6-[(1 R)-2-hydroxy-1-
methylethoxy]pyrimidin-4-y1} furan-2-sulfonamide or a pharmaceutically acceptable salt, solvate
or in vivo hydrolysable ester thereof,

31, 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.

32. A compound, or a pharmaceutically acceptable salt, solvate or iz vive 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 buman 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 vive
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 discase,

irritable bowel syndrome, osteoarthritis, ostecoporosis, rheurnatoid arihritis, or psoriasis.
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36. The use of a compound, or a pharmaceutically acceptable salt, solvale or in vive
hydrolysable ester thereof, according to any one of claims 1 to 30 in the manufacture of a

medicament for the treatment of cancer.

37. A pharmaceutical composition comprising a compound, or a pharmaceutically acceplable
salt, solvate or in vivo hydrolysable ester thereof according to any one of claims 1 to 30 and a

pharmaceutically-aceeptable diluent or carrier.

38, A process for the preparation of a compound according to claim 1 ora pha.rmaceﬁtically
acceptable salt, solvate or in vivo hydrolysable ester thereof, which comprises the sleps of;

(a) treating a compound of formula (2a):

XR?
le"“
1
. \NAS,R

(22)

wherein R!, R? and X are ss defined in formula (1) and L is a leaving group with a

sulfonamide of formula RSO, NH; where R? is as defined in formula (1);

and optionally thereafler, one or more of steps (i), (ii), (i) or (iv) in any order:

i) removing any protecting groups;

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

iv) forming an in vivo hydrolysable ester;
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Qor

(b) trealing a compound of formula (2b):

L
e
R3.-:‘S‘: \NJ\S/R1

)
PG
(25)

wherein R and R? are as defined in formula (1), L isa leaving group and PG is a protecting
group or hydrogeri, 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 thereafier, one or more of steps (1), (ii), (iii}or (iv) in any order;

7 removing any protecting groups;
i) 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?
f”
1
. \N/'\S,R

(22)
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wherein RY, 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 methyl then L is not chlorine or when R is benzyl, X is a bond,
R? ig propy] then L is not chlorine,

40, A combination therapy which comprises administering a compound of fosmmla () or a
pharmacentically acceptable salt, solvaete or in wvive hydrolysable ester thereof, or a
pharmzceutical composition or formulation cornprising a compound of formula {1), concurrently
or sequentially with other therapy and/or ancther pharmaceutical agent.

41. A comblnation therapy as claimed ir claim 40 for the ireatment of asthma, allergic
thinitis, COPD, inflarnmatory bawel disease, jmitable bowel syndrome, osleoarthritis,
osteoporosis, thenmatoid arthritis, or psoriass,

42, A combination therapy as claimed in claim 40 for the freatment of cancer.

43. A phannaceutlcal composition which comprises a compound of fornmla (1) or a
pharmacentically acceptable salt, solvate or in vive hydrolysable ester thercof] in conjunction
with another pharmaceutical agent.

44, A pharmaceutical composition as claimed in claim 43 for the trestment of asthma,
allergic rhinitis, COPD, inflammatory bowel disease, firitable bowel syndrome, osleoarthritis,
osteoporosis, theurnatoid arthritis, or psoriasis.

45, A phammaceutical composition as claimed in claim 43 for the treatment of cancer,

46. A compound of formula (1) according to claim I, substentiglly as hereinbefore described

with reference to any one of the Examples.

47. A compound of forrmla (28) according to claim 39, substantially as hereinbefore
described with reference lo any one of the Examples.



