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METHCODS The present invention relates to nmethods for

preparing thiazol opyrrm di ne conpounds, internediate
we@erposises used i n such met hods, thiazol opyr r nPdi/682004/005072

conmpounds so prepared and their use in therapy. In our

publ i shed PCT patent application WO 01/25242 we

descri be pharnaceuti call & qiﬁﬁgonpounds of the

general formula I NR2R3 ceutically

acceptabl e salts and sol vates thereof, and nethods for

their preparation. Such nethods include treatnment of a

c ofpo predensfinentiony redates 1y methasis f pagpeting thiszelopytiwidingepmpounds,

. h h ine, W ' .
e 55 S, P AT Do BV 18 e

prepa
and GRIFRGIBBe@byt he formula |. This novel process
i nvol ves Er otection of the thiazole nitrogen atom and

gi Vieeuraniblished RiSki pyteet appbatipn TAP- P ude tvadrssrivegigapagutically

. WM Pl ris described in WO 01/ 25242.
a““@§%§%§H§F‘§¥§%% gkﬁor a%%%npound of the above fornula

we have achi eved di spl acenent of a chlorine | eaving

group by a group NR R and subs quent conversion of the

2-am no group to a carbonyl R, w th about 40%

overall yield. In contrast have achi eved about 70%

overall yield for the ne \\duct starting froma

conmpound of formula Iy as dMt hereinafter and

et
wherei n the | eavi oup is ghlorine. Therefore in
a first aspect of the }

e | pravi de a nethod
for the preparation of) N &
H

@

and pharmaceutically acceptable salts and solvates thereof, and methods for their preparation.

Such methods include treatment of a compound of formula
L

S XN
H_N |
, —<\N A

where L is a leaving group such as chlorine, with an amine HNR’R®.

We have now devised an advantageous process for preparing compounds of the
formula I. This novel process involves protection of the thiazole nitrogen atom and gives an
improved yield of final product when compared with the prior art method described in WO-
01/25242. By way of example for a compound of the above formula we have achieved
displacement of a chlorine leaving group by a group NR?R® and subsequent conversion of the
2-amino group to a carbonyl group, with about 40% overall yield. In contrast we have
achieved about 70% overall yield for the same product starting from a compound of formula

IV as set out hereinafter and wherein the leaving group L is chlorine.

Therefore in a first aspect of the invention we provide a method for the preparation of

a compound of formula (I) or a pharmaceutically acceptable salt or solvate thereof:
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a conmpound of forrmula (1) or a pharmaceutically
acceptable salt or solvate thereof: NR2ZR3 in which Rl

wo epsesens s a C3- C7 carbocyclic, Ci-Cs al kyl, BZFGB2004/005072
al kenyl or C2-C6 al kynyl gzeup, each of the groups
bei ng optionally substituted by one or nore
substituent groups independently sel ected from hal ogen
atons, -OR4, -NR5R6, - CONR5R6, - COOR7, - NRBCOR9,
-SR10, -SO2R10, -SO2NR5R6, - RO or an aryl or
het eroaryl group, both of wh y be optionally
substituted by one or nore substituents independently
sel ected from hal ogen , hitro, -OR4,
- NR5R6, - CONR5SRG, , -SR10, -SC2R10,
- SO2NR5R6, - NR8SCZRO9, G or trifluoronethyl
groups; R2 and R3 eachN ndepgnden $y—Hépresent a
hydrogen atom or a tochler carbocyclic, G -Cs alkyl,
C2- CO al kenyl or C2- cdhl kynyl group, thg latter four
groups may be optionally substituted by one or nore
substituent groups independently selected from (a)

in w al ogen atons, -0OR4, -NRS5R6, -CONRS5R6, - COORY?,

8COR9, -SR10, -SO2R10, -SO2NR5R6, -NR8SO2R9; (b) a

R’ 18pr8seARMHES- @l}ice{rbdtgrcﬁ@t@l@gaé]k'\?’l €U} alkehyler TYECHIkyH Eroup, each of
atons selected from and itself optionally

the grgpps hoing @alomﬂwubsmﬁe& TRQNEGH TP SsHIuCBT ZIOEpS @ﬁe@pwnﬂy

r ea spehi y 9 qplo
Sele& (? ona a\lék %EQ?ST %Rdngk%\?{ nor ed‘ds:tl)J Sti gnOtRs SR
-sobmla e_s@NRﬁm yNR&k@erd ahraeyhob attegeny] atamps bothydmich may be

optlgllmfﬂzsoebmute@nby %@Wgﬂ%%ggﬁgw Rscmg wf &H&%@hﬂmeﬂ
al | 10 10
atonﬁie\y@%“e@ {Umlg‘fglgﬁ%l %ONQGR N300 ﬁﬁ@@@&? GEOUROR™,

may Be optionally substitute
-SORYRWfe -DRE$OIRE, €yHi% talktylientriflypompeshylpd@psndent | y

f
R® 2 ecf e’céa% Jepencfgntl}Q igepresent a hydrogen atom, or a C3-C; carbocyclic,

C;-Cs alkyl, C,-Cs alkenyl or C,-Cs alkynyl group, the latter four groups may be optionally
substituted by one or more substituent groups independently selected from:

(a)  halogen atoms, -OR*, -NR’R®, -CONR’R, -COOR’, -NR®COR?, -SR'’, -SO,R"°,
-SO,NR’R®, -NR*SO,R’;

(b) a 3-8 membered ring optionally containing one or more atoms selected from O, S, NR®
andvitself optionally substituted by C;-Csz-alkyl or halogen; or

(c) an aryl group or heteroaryl group each of which may be optionally substituted by one
or more substituents independently selected from halogen atoms, cyano, nitro, -OR*, -NR°R®,
-CONR’R®, -NR®COR®, -SO,NR’R’, -NR®¥SO,R®, C;-Cs alkyl and trifluoromethyl groups;
R* represents hydrogen, C;-Cs alkyl or a phenyl group the latter two of which may be
optionally substituted by one or more substituent groups independently selected from halogen
atoms, phenyl, -OR' and -NR"R",

R’ and R® independently represent a hydrogen atom or a C;-Cs alkyl or phenyl group
the latter two of which may be optionally substituted by one or more substituent groups
independently selected from halogen atoms, pheny], -OR™ and -NR" R16, -CONR15R16,
NRICOR!S. -SONRY R, NR¥SO,R!



atons, phenyl, -OR11 and -NR12R13. R5 and R6
i ndependently represent a hydrogen atomor a C -C6
W@bkdplosess3 phenyl group the latter two of whi chPeEGBR@4/005072
optionally substituted by3one or nore substituent
groups i ndependently selected from hal ogen atons,
phenyl, -OR14 and - NR15R16, -CONRL5R16, -NRL5COR16,
OT . SONR15R16, NR15SO2R160r R and R6 together with the
RS af Rf Q%%&e@%ﬂ‘tﬁ&m%%é‘ﬂ‘ht&ﬁ% wiich théy aehedcHariifad- td O
7-merri bered saturated heterocyclic ring system
-m@marcﬁ]mtmted detezdaycihgyrieg $ystemh eptitally corttiningsefusiberipteroatom

slod P RRTE SRRl FRRR: DI e Do D B0 B betcd o
5 one M@H&Ssubﬁﬁﬁ@ﬁ‘ R? Ehﬂdep@ideﬁmﬁguédmnﬁ@m@hyhﬂ B4 COORY, -
NRIS

R}qﬁ N] ﬁ(;)gR of gmq(; alkyl, itself
0pt1on%g¥ (gﬁll%l lt&’tf:? y?g%% 6%@% Pﬁstﬂ n Bg?%%aec%ﬁ%tﬁ halogen atoms
andegRi‘Ba@n@Rl@ibﬁpgr oups; R, 10 repr esents a hydrogen

atomor a G -Cd-al kyl or a phenyl group,

t | att .
R nemsws MV@Hg%VO%’@r&&W%QFV ARy Sip Ry ¢ g@?laﬁ%etwgof which
t |
10 may'tR i aI t1§ﬁl§§rt %B&ﬁﬂ%ﬁ %2 %?19 Br @%&% ﬁ@ﬁt %51% éﬁd%%@lgdefgfalg Rlected from

halogéﬂ:mamamenﬁg omhlandm 3de14 R15, R16, R17

cach gt Kook > B pRenh ~ Br ot R MOt G2 Hyarogen atom
or a €QR30E1 NG dphenylRFroup;

which method comprises contacting

15

S A
N
o= |
—
|}| N/]\ S
H v
wherein L is a leaving group

with a thiazole nitrogen protecting group reagent under appropriate reaction conditions to

20 form a compound of the formula

S XN
O‘ﬂ/N lN//l\s

PG 11



IV wherein L is a leaving group with a thiazole
nitrogen protecting group reagent under appropriate

WO e@snsem conditions to forma conpound of thePdDGB0A/005072
S- RIllwherein PGis a-ptotecting group, reacting

the conpound of fornmula Il with an am ne of fornula
HNR2R3 to form a conpound of formula NR2ZR3 PG and
deprotection of the conmpound of formula Il to give a

whefQPQUHE pRftedthg dkdipyul @ |, and si mul taneous or
sequential conversion to a phar maceuti cal | 2a%cept abl e

reactipg tthepporapsiupgof fonredall witltan geinectftiormads HRYR & oups
§0 the chem st of ordinary skill,
tOfO%%CoggpogﬁR%nge In ' Advanced Organic Chem stry', 4th
edition, J. March, WIley-Int hence (1992). Such
groups wi Il include hal ogen such as chlorine or
brom ne. Chlorine is aaorefe red | eaving group for use
in the invention. Addi ection may be
provi ded for the i ormulla HNR2R3 for exanple
where R2 and/ or co S a-Rydroxy ,or am no group.
By way of non-limiting anpl Bl"'we rSf—eR&o Exanpl e 3(d)
where a particular dioll is introduced and protected
via the conpound (2,2, pGrinethyl -

3 1, 3-di oxan- 5-yl )am ne. Conveni ent prot ecIlIi ng groups
will be apparent to the chemi st of ordinary skill. It
wi ||

and deprotection of the compound of formula II to give a compound of the formula I, and
simultaneous or sequential conversion to a pharmaceutically acceptable salt or solvate thereof.

Convenient leaving groups will be apparent to the chemist of ordinary skill, such as

10 disclosed in ‘Advanced Organic Chemistry’, 4™ edition, J. March, Wiley-Interscience (1992).
Such groups will include halogen atoms such as chlorine or bromine. Chlorine is a preferred
leaving group for use in the invention.

Additional protection may be provided for the amine of formula HNR’R? for example
where R? and/or R? comprises a hydroxy or amino group. By way of non-limiting example

15 we refer to Example 3(d) where a particular diol is introduced and protected via the
compound (2,2,5-trimethyl-1,3-dioxan-5-yl)amine.

Convenient protecting groups will be apparent to the chemist of ordinary skill. It will
be appreciated that the more stable the resulting product upon protection the likelihood of
increased difficulty in removing the protecting group afterwards. Additionally, some

20 resulting products upon protection may not be sufficiently stable to isolation by standard
laboratory methods. The protection and deprotection of functional groups is fully described
in ‘Protective Groups in Organic Synthesis’, 2nd edition, T. W. Greene & P. G. M. Wauts,
Wiley-Interscience (1991).

Examples of suitable protecting groups for the given transformations, to provide

25 compounds of formula I, involving removal under appropriate hydrolytic conditions are [with
suitable protecting group agents indicated in square brackets] methoxymethyl [chloromethyl
methyl ether], and particularly ethoxymethyl [chloromethyl ethyl ether or diethoxymethane],
benzyloxymethyl [benzyl chloromethyl ether], pivaloyloxymethyl [chloromethyl pivalate],
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be appreciated that the nore stable the resulting

product upon protection the |ikelihood of increased
waledoklosasbi y in renmoving the protecting group PCT/GB2004/005072

afterwards. Additionally,-Sonme resulting products upon

protection may not be sufficiently stable to isolation

b tan l_.ab .
2ot RO B SRR o G B SR, Foect
[ethy1RvinyR reﬂieﬁ]cind\ﬂete@ﬁﬂl%pyréh}@{gamﬂ@d&mlﬂiﬁpyr&] E20H individual

edition, T.W Geene & P.
protegting group listasabere éﬂd( 11@9@)rep15%1ﬁ5p4 %@‘ﬂ%ﬁlafslaﬁi@&aﬂ@lt aspect of the

e

mveg{@]_l\l] i ]%{ésleghgmn%'é&)%gig 0?5]; %?%@hé/tﬁ@suﬁfg\ﬁ/ étﬁﬂgﬁﬁénﬁrg%ﬁyi Suifone]
protedtihe ierepimdipr hat-squeyds additions consiiitablensethodfor achibving these

sui tabl e protecting group agents indicated in square’
tranf{pupaiOPg] et hoxynet hyl [chl oronet hyl methyl ether],

an A Y

o o e Rl 1 Rl of appropriae

protexhing reoogtsh ;Shclepﬂmeac}mg grongk wlmwnmﬁwlplﬁanb{hmthyﬂetr@bnyhnethyl

and FI Va{olxyﬁl]@ hﬁ@/l(‘é lllvgq%; rlﬂ%lgl | %Fﬁiﬂr}] cc)?%{)ns F%)gfd under metal-assisted

condifiéRIM4YEMBYYb §f1h2'l4 - Bt x @8y 1] and st 4- methoxyphenyl)methyl can
2-tetrahydr opyrany 4-di hydro-(2u/)-pyran]. Eac

be rématiedividerd oxidagive @onmgoiger chqylltieszasd, Iamﬂaémaihdenhy]sands@ea-type

protf:cﬁ&lg %??elg%sareg%gar L. Gu Lets é]&zlit gg%gggﬁ%o@tpd %Sg T appropna{é%ydrolytw
condtididh Repkbith@ydhiebiynaleplaanyts do mix lyiesdih taBeate protecting group,
protecting group under non-aqueous conditions is a

for escanwba eenggichlospfpanate sengentiih fpund & gicld npraepl pratacHRrg group.
?ﬁﬁ%pc%g%%pof e E}eligntéﬂéct]ﬁcdatﬁaﬂ &?és@ |o¥ﬁe &1s ﬁf&é&téérdg H% g].kyl or

reno ropria

alkeSpIChoMs Of @CAlky1or glk@ujﬂ&ndneqd md&ubt&iﬂif;nlt grcﬂllpphh@nbd Iyt branched.
tri phenyl et hyl —and benz?{l ox%/;mst hyl . AHy

a
Arylgrgppscint lge greaubardaiaphey B bR KAl e S Gspegbered
o G R A MR 1L R DG Y BT amples
incladel [aidinee poramdiire, dﬂ&zoleA@yhzold)@ymg]b imidazole, furan.

Py rd’ertla{ndclorrgplogg shglfJ formu a %f) are ca)f)gﬁe of existing in stereoisomeric forms. It

will be understood that the methods of the invention may be used with all geometric and
optical isomers of the compounds of formula (I) and mixtures thereof including racemates.
The scientist of ordinary skill will be able to select appropriate intermediate compounds to
introduce the appropriate stereochemistry for ~NR?R® and R! (if appropriate).

Particular compounds of formula (I) are those in which R! represents an optionally
substituted benzyl group. More particularly R! represents benzyl or benzyl substituted by one
or more C;-Cg alkyl, C;-Cg alkoxy or halogen atoms.

When R? and R? represent a group substituted by one or more 3-8 membered rings
optionally containing one or more atoms selected from O, S or NR®, examples of such groups
include piperidine, pyrrolidine, piperazine and morpholine.

Conveniently one of R? or R? is hydrogen and the other is C;-Cs alkyl substituted by
hydroxy and one or more methyl or ethyl groups. More conveniently one of R*or R* is
hydrogen and the other is CH(CH3)CH,OH, CH(Et)CH,OH, C(CHs),CH,OH or
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protecting groups are other exanples that can be

renoved under appropriate hydrolytic conditions.
woe@sesEns at i ve chl orof ormate reagents do not BCEGH2@4/005072

carbanmate protecting groupm- for exanple a

benzyl chl orof ormate reagent is found to yield a benzyl

cr@fRofiFr Heth® GRS I nEBT Al bOBLR IR MO or
CH(BHKEDDH HE S3481tRE cBfpahtaslof @smallk@nyle patticataylyiif tig form of the (R)

~ substituent group may be linear or branched. Aryl
1somgr.oups i ncl ude phenyl and naphthyl. Heteroaryl groups

R o G e
thosEwaeielieR! iepgdseicte a 0,8 idiluveophpyiyl) mithiyhgroup bidRObed R’ together

oxazol e, pyrazole, imdazole, furan. Certain conpounds

repr@pntf%@mﬂllgyl (grgupd};glogglbé%}bétﬂgfed&yi L0 substituent groups

' : j o ik

nde B PERRL SR £ol COR e phBcliffes s 09 P
geBomheripartanthr opmpoalds iof dreeosngh I tiwdudeawpponuds afthe formula Ia
formula (1) and m xtures thereof including racenates.
The scientist of ordinary skill will be able to sel ect
appropriate internedi ate gemppunds to introduce the
appropriate stereochem str or - NRRR3 and Rl (if

appropriate). Particular ds of formula (I) are
those in which Rl represents an ptionally substituted
benzyl group. More ti arly Rl represents benzyl

or benzyl substi é&ﬁd nor e -CO al kyl, CC
bal koxy or han&%n t ous. andl R3 Fepresent a
group substituted byNone Nf S meytber ed rings
optional |y cont ai ni one or nore gtons|selected from
O, S or NR8, exanples of such groups¥ticl ude

pi peridi ne, pyrrolidine, piperazine and noi pholine.
Conveniently one of R2 or R3 is hydrogen and tlae ot her

is G-Cg alkyl substituted by hydroxy and one or nore
nmet hyl or ethyl groups. More conveniently one of R2 or

whef8h L&h R¥ is independently selected from hydrogen, a Ci.4 alkyl group optionally
substituted by hydroxy, amino, -O-Cy.4 alkyl, -S-Cy4 alkyl, -N-Cy4 alkyl, -NHSO:R, or -

CONR; and provided that both R* are not hydrogen or amino.

More particular compounds of the invention are wherein each R¥ is independently
selected from hydrogen and hydroxymethyl, provided that both R¥ are not hydrogen.

The invention also provides novel salts of the above compounds namely the potassium
salt of the compound wherein one R¥ is hydrogen and the other is hydroxymethyl (cf.
Example 2) and both the sodium and potassium salts of the compound wherein both R* are
hydroxymethyl (BExamples 3 and 4).

Compounds of the formula II are novel and represent a further aspect of the invention.

Preparation of a compound of the formula I via deprotection of a compound of the
formula II is novel and represents a further aspect of the invention.

Compounds of the formula IIT are novel and represent a further aspect of the

invention.



hydrogen and the other is CH(CH3) CH20OH, CH(Et) CH20OH,
C(CH3) 2CH20OH or CH( CH2OH) 2. When one of R2 or R3 is

why@sosgesns and the ot her is CH(CH3) CH20H or CH(EC)/GB2@k005072

the resulting conmpounds of7fornmula (1) are
particularly in the formof the (R) isoner. Particul ar

L e e e

fornfuda BT Fithlad aheRheNBIhiBHNR, FOiOHPved Ba fepredBsts B3urther aspect of the

. together represent a C -8 alkyl group optionally
mV@QU@St ituted by one or nore substituent groups

SRR R gL, A g ssen
5 dﬂx@%ﬂlﬁﬂﬁﬁﬁetﬁﬂ] s tlﬁ&foﬁﬂ{ﬂé d]pymﬁiduﬂé -(BHppoe)nad reprefenea further

fornmula la |la wherein each i s independently
aspegepicthe EYeRiiQHm TRaYrase @wvelale@iy RreRiTRY Py geastipn eﬁ% Fmegyng of
ﬁnn%#pstltuted by hydroxy, am no, -OCl-4 alkyl, -SCl-4

kyl, -N-Cw al kyl, -NHSO 2R, or - CONR2 and provided

that both Rx are not hydrogen or am no. Mire
parti cul ar conpounds the invention are wherein each
Rx is independently sefected from hydrogen and
hydr oxynet hyl, provide both Rx are not hydrogen.
The invention al so proyl des jhovel salts of the above
conmpounds nanely the m salt of the conpound
wherein one Rx is hyd N he other is
hydr oxynet hyl (cf. Exanpl nd both the sodi um and
potassium salts Ofn%rii 0 wherein both Rx are
hydr oxynet hyl (Exanpleé$ 3 alNl 4) . SCofpounds of the

2)

formula Il are novel and represent a further aspect of
10 the invention. Preparation of a conpound %f the

formula | via deprotection of a conpound of the

formula Il is novel and represents a further aspect of

with ' ak Y BRVidAg a leaving group L.

Such reaction represents a further independent aspect of this invention.

Compounds of the formula V are novel and represent a further aspect of the invention.

15 They are conveniently prepared by reaction of a compound of formula

H VI

with a halocarbonylsulfenylhalide. Convenient halogen atoms are independently selected

20 from chlorine and bromine, chlorine is a preferred halogen atom and
chlorocarbonylsulfenylchloride is a preferred reagent.

Such reaction represents a further independent aspect of this invention.

Compounds of formula VI are novel and represent a further, independent aspect of the

invention, they are conveniently prepared by reaction of a compound of formula
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Conpounds of the fornmula Il are novel and represent a
further aspect of the invention.Preparation of a
w@ovpossed of the forrmula |1 via reaction of a PONEBV/005072
of the formula PI with an &m ne of fornmula HNR2R3 is
novel and represents a further aspect of the
i nvention. Conpounds of the fornula IV are novel
(except for 7-chloro-5-[[(2, 3-
di f I uor ophenyl) met hyl ]t Mo] t@ygzol o[ 4, 5-d] pyri rni di n-2-(
3fl)-one) and represent a f rtheﬁ aspect of the
i nvention. They are convenpjaqt! y'lprepared by reaction
of a conpound of fornula S Rv with a reagent
provi ding a | eavingdgroup| L. ch reaction represents
a further independent ct-eNthis invention.
Conpounds of the formla VMre n&eH and represent a
further aspect of thegginvention. They are conveniently
prepared by reaction of a conpound of Vilormula N S R
VI wi th a hal ocarbonyl sul fenyl hal i de. Conveni ent
hal ogen atons are i ndependently selected from chlorine
withansnfpoand beforehladt- R'e wherein Dried Ravad ghalpogar’at om and
_ chlorocarbonyl sul fenylchloride is a preferred reagent.
is asdigeganheieie delPed epresent s a further independent aspect
of e . ¢
an i HuL R AEn R CE o8 cohfolil B Kplet IRAR! o compound
L- R wherein L is bromine and R is (2,3-difluorophenyl)methyl, this is disclosed in our WO-

03/24966.

The compound of formula VII is conveniently provided as the monohydrate (cf.

Example 1 (a) ) and is commercially available, for example from Aldrich, Acros or Lancaster.

In a further aspect of the invention we provide the preparation of a compound of
formula I from a compound of Formula V, via compounds of Formula IV, I, II, using
methods as set out hereinbefore.

In a further aspect of the invention we provide the preparation of a compound of
formula I from a compound of Formula VI, via compounds of Formula V, IV, III, II, using
methods as set out hereinbefore.

In a further aspect of the invention we provide the preparation of a compound of
formula I from a compound of Formula VII, via compounds of Formula VI, V, IV, IIL, II,
using methods as set out hereinbefore.

The invention will now be illustrated but not limited by the following Examples:



i nvention, they are conveniently prepared by reaction

of a conpound of fornmulaH with a conpound of formnula
wQ200R05656herein L is a | eaving group and Rl i SPE@EGB2004/005072

her ei nbef ore defined. Suct®seaction is known for

reacti on of the conpound of fornmula VII with a

cogi)und L- Rlwherein L is bromne and Rl is

d|fluorophenyl)nethyl this is disclosed in our

Exanpl e
for exarrpl e

I¢ anine]th 7 h 0116
@ o 8{5;%@1“.9% @K? ?%ﬁ‘ﬁ‘ifﬂgﬁ W&Pﬁ@{ ioeRafpighiof; 2°Pect

compound of formula I froma conpound of Fornula V,

via conpounds of Formula IV, PlI, , using nethods as
set out hereinb&fore. In a further 'éspect of the
i nvention we p hde the preparat of a gonpound of

formula | fro 4¢Tnpou nd of Formul g VI, vila conpounds
of Formul a "¢\ | , using MY hots &5 3 Ut

her ei nbef ore. I W% furt her aspect of t he ntion we
provi de the preparation of a compound of fornula I

fr qmaasuﬁ@a@@speﬂm@ﬁ oF@aﬂihﬂoas Whdiroxyi2emeRapOpRaEsidte monohydrate
Fornmul a VI, 1V , usl ng met hods as set out
|

(67. 10 i P AHERE? @f qusle(%ﬁm@rﬂnﬂéﬁrw oﬁ%w(wlmlb was ﬂ@%@@aueous

t I
oy B5ld P PSS PO LA ) Sy
hazy; patetybidwetsblution was cooled to 20 °C before addmg 2 3 dlﬂuorobenzyl bromlde
' ||||d|n23H)-one

<83-‘@3| l a}%g;ﬂ%' fvlﬁlt( 2% %ﬁgllrt%ry Lﬁhﬁslal,rs‘fa‘l @w&q’ DIeRBIAGH iR IETE By %tmed at
ambleht ﬁi:.hﬁ)%ature for 3.5 hours, the product collected and washed twice with a mixture of
water (68ml) and tetrahydrofuran (24ml), to afford the title compound as a white solid
(101.89g).

'H NMR: 8 (DMSO0-d6) 11.45 (1H, br.s), 7.44 (1H, t), 7.34 (1H, m), 7.15 (1H, m), 6.58 (2H,

br.s), 5.01 (1H, s), 4.39 (2H, s).

(b)  7-amine-5-[[(2,3-difluorophenyl)methyljthio][1,3]Joxathiolo[ 5,4-d]pyrimidin-2-one

OH 0O
o}

SN F g
)\S /\©/ F — rN F
HN N/)\ S/\©/ F
To a stirred suspension of 6-amino-2-[[(2,3-difluorophenyl)methyl]thio]-4-

pyrimidinol (9.58g) in tetrahydrofuran (96ml) was added chlorocarbonylsulfenyl chloride
(4.89g) over 7 minutes, followed by tetrahydrofuran (2ml). The reaction mixture was stirred
for 40 minutes and the resulting precipitate collected by filtration, washing twice with
tetrahydrofuran (19ml), to afford the title compound as a pale yellow solid (11.31g).

'H NMR: & (DMSO-d6) 7.89 (1H, br.s), 7.45 (1H, t), 7.34 (1H, m), 7.16 (1H, m), 5.82
(1H, br.s), 4.39 (2H, s).
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To a stirred suspension of
4- am no- 6- hydr oxy- 2- mer capt opyri rni di ne nonohydr at e
w@ 800sospe3 N a m xture of water (920m ) and PCT/GB2004/005072
tetrahydrofuran (300m ) wd®-added aqueous sodi um
hydr oxi de sol ution (46-48% w w, 24m ) followed by
water (40m ). The resulting hazy, pale yellow solution
was cooled to 20 OC before adding 2, 3-difl uorobenzyl
(c) br grthderot BH(2,3)difluviophehyl)nvthy]] o Ithiaublepd, S-dpytinaidin2-(3H)-one
white precipitate. The m xture was stirred at anbi ent
tenperature for 3.5 hours, the product collected and
washedotwi ce with a m xture of water (68m ) and
tetrahyWrgfuran (24m ), to afford the title conpound
as a weitg soHd (101.89g). 1H NWR d ( d6) 11.45
(IH br.§)"N7.44 (FH, t), 7.34 (IH QS (IH n,
6. 58 0LF(1H )" 4. 339=(2
7-am Ro- 5. [[(%,3 Iuorophenyl)nethjj]t I
] oxbat Mol o[ 5, 4-"p iidiii-p2-one H N To a sti
suspensi on of
6 a1 o \@irred [shé né’aoﬂbf'?%ﬁﬁﬁ@ﬁelméd?m?t hyl ]t hi o] - 4-
yrimdinol (9.58 in tetrahydrofuran (96n) was
dlﬂ@mnﬂhn@tm ﬁnﬁbh%]omhfoé@% @pyrmidie-2(chegS Pz pansr 7

ren BB Ao L L o BB R i b SO, vt saaed
N, N+desahylbhilife (U.464) BolR &l WO0lckRitaR gsml)‘ lahd fth p@HsphyAS ik &ﬂorlde

twice with tetrahydrofuran (19n to afford the tit
(7-Atprpberef Bisacetqmdtride (Sapl). oWles@mtwn(mmgp ges hegredugreflax and

mah%%@?tﬂﬁ?s tezrn’lggrg&%‘gko(r ?E h%%rr S, lgesfg'l% zfgégh% %)ﬁm]:gj:&?ﬁc(%npy aturng 4nd adding
to wétee {@Ind) &3 Cwith stlrrmg over 30 minutes. An additional acetonitrile (5ml) rinse
b- di f] uor ophenyl ) net ]thlo]tthoIo[4 5-rf]pyrimdin
of thg r@@qj)n gﬁge}masaa d tg dgq}glbgwsq%qugfbefore heating to 75 °C. and slowly
Hi3© (2) 0
coo S ooy Sreky | T FEMT ISR el 235 s i wnd
then—cﬁllexne:l b fidBgipn amashing four times w1th water (25ml), to afford the t1tle

compound as an off-white solid (3.5g).

F

'H NMR: § (DMSO-d6) 7.45 (1H, t), 7.38 (1H, m), 7.22 (1H, m), 4.50 (2H, s), 3.43 (1H,
br.s).

(d) 5-[[(2,3-difluoropheny)methyl]thio]-7-[[(1R)-2-hydroxy-1-methylethyl]amino]-3-
(tetrahydro-2H-pyran-2-yl)thiazolo[4,5-d]pyrimidin-2-(3H)-one

Oz(;IN%\SAé(F——— o= f — 0=<:ﬁji ﬁ/F
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benzyl tri met hyl ammonum chl oride (2.58g) in
acetonitrile (25m) at 50 0C, was first added
wa.2a05/4865¢3 hyl ani | i ne (2.46g) foll owedby acet onP€T/GB2004/005072
(5m ), and then phosphorudlexychl oride (7.4lqg)
foll owed by acetonitrile (5m). The reaction m xture

() g au rseflgﬁ and mai ntained at this
teiﬁear P 8UP6P S8 %hour s, before cool i ng to anbi ent
7-chl e[ e, &Hﬁlu@?%l@ﬂﬁ)xﬁ&h&l@th@ﬂﬁzo{@ Bidlp@Eimbieh-0C3 mh-bhe (5g) and

stirring over m nut es ditional acetonitrile

p- tokusmsylf@mﬁ 26idd29.dme) inctebuene (A0pals 8190 hayanrided 3t40d1[h{7!@f0 -2H-pyran
(1. s@@oq% 9ﬂ{)mm21§4e3-5§mt09$%9@$ ngsaﬁa@ % 8 Rr ShoufYha %&V‘é&éled at

e resulting mx
0.5 mm@l dintdént 28micaties. Suraied agespua s@ﬂmﬂnématbdﬂaescioamdm(ZOnﬂ)
filtratjion, washing four tines th 25m%, to

was 5t 3o Rahe TR EOTIBHIBErP e SHITTSFPT Y, Uit pigled phases were

sepa%g?tec?%)d t%lé F'P:HMB rﬁoﬂltﬁ)gg%%?%@eat%d%tﬂéaﬁh abrlﬁc ?ﬁ)n(l HTSxe brine

phase vya[s(rélmav&ﬂ efddlmhlem]@mglb hdvetl hy ﬂ]etrhllnaﬂnmg (Erg(lmc ?)1382 thgdea clear

oranish SOTHH B -oRar25h Pt e Spbp s by M is) o Hepsran2-

0 spensi on of
ek T o1 izl of 4,5

(i py rT orammﬂwn of the Qkabw@nges@)lutmdlﬂnﬂ)w@@déghtetr@hyctmﬁmmmﬂ)

sodlémfaél?%t&r(g 7&&. ang&i)gﬁl (%é(g 49 88 'fhcﬁ%ﬁ%d?rgg‘.%ﬁg mixture was heated

to 60 €RESr! IONhdMrs bl SreM@s tHee hehtad 1066 QTok 01t hduRO Wged(10ml) was added
then cooled at 0.5 Cmn to anbient tenperature.

to thegeagtign auxaepudd0s Comdistirang earpeddoe 1 bon t Thsrsettizd gnyeous phase
was I V‘?Iﬁovedrasnﬁ fcgglgﬁgh fﬁl}%] 5&%@?{) F’}% ds@fr%h lrléa%tlol;tl) ﬁ]‘&(uee over t1 hgur at 60

rrring asSés Were separa
°C, c&ﬁﬁlgtvﬂﬁclﬁmﬁﬁmhdip@dhutcrﬂmﬂﬁsl&ﬂt Mae résﬁEﬂgeﬂixWré fvas stlrred at 60 °C for
saturated brine (20m). The brin gh se was_reno

a fugher 2t hoppse seoledin a}m@a@éam%fa&uﬁ%atr Ty st thsm P%Olﬁfﬂﬁ)s%S °C.
Thetci)ysgcﬂl‘fs%d ?)r&du%%as isolated, washed twice with toluene (3ml), to afford the title
compound as an off-white solid (1.15g).

'H NMR: 8§ (DMSO-d6) 7.50 (1H, br.s), 7.41 (1H, t), 7.33 (1H, m), 7.15 (1H, m), 5.54
(1H, d), 4.76 (1H, br.s), 4.44 (2H, s), 4.22 (1H, br.am), 4.00 (1H, d), 3.56 (1H, m), 3.43 (1H,
m), 3.34 (1H, m), 2.71 (1H, m), 1.90 (1H, br.d), 1.62 (2H, br.d), 1.48 (2H, br.m), 1.10 (3H, d).

(e) 5-[[(2,3-difluorophenyl)methyl]thio]-7-[[(1R)-2-hydroxy-1-
methylethyl]amino]thiazolo[4,5-d]pyrimidin-2-(3H)-one

A OH z
HN/\/ H
HN/\/OH

°=<S | \/Nk SfN F
oz F —_— O_—_<

| N s A F
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orange sol ution of

7-chloro-5-[[(2, 3-di fl uorophenyl)nethyl]thio]-3-(tetra
whyasoseded - pyran-2- yl)thiazol of 4, 5-cqpyri m PCHGB2(03/005072

H)-one. (44.5m ). () To alBertion of the clear orange

solution (10m ) was added tetrahydrofuran (5m),

SO & ) 3 | 1 : .: -1-
Tha o ARl IOHANEof S11(E 3ok RRR M Hiof Ry SR gparony-1
met}iblléihﬁﬁ)aim&o]aﬂdtetl’ﬁbyﬂnﬁ-aﬂ ﬁﬁﬁn—ﬁ%&)thﬁzdl@[%dﬁ@riﬁﬁdm%@@ -one
Qurs. igp %?S to the reaction m xt|
(10. Qa&) %BC%@JEH%( “ﬁ@ef&% RO éetrahydretuge (30mtheat 65 Was added
I B o TS o AL TS0 BA cEXIRAF R tho addition
timeh Ailbe mktﬁs@w@@ocdﬂ:d fiory “whandrih¢ productvellgrtediby filtration, washing firstly

i GalE AR st B sl o 3 o b ot
(77%%nperature at 0.25 C/nin and then cooled to 0-5 OC
e crystallised product was isolated, washed tw ce

wi {H NMRud (BMSEHP) 1241 6iff,drd), 7158 GH; hﬁ ‘T osrpldlina), 45 3g(iH, m),

saoobig 453 i3 3B ot gt ABO iy > b

(IH d), 4.76 (IH, br.s), 4.44 (2H, s), 4.22 (IH,
br.m, 4.00 (IH d), 3.56 (IH m, 3.43 (IH m, 3.34
Exafpl¢ 2y, 2.71 (IH m, 1.90 (IH br.d), 1.62 (2H,
d). 1.48 H, b ) Q,.( d). .(e)
-[[(1/2)-2-hydro
-one otassmm salt

metl?@jeit_iﬁ ahih&R%Edlo[4.5-d rimidin-2 3H
am no
(a) st Brlf n@l‘)metl?yl]thm] 7- [[(1R) Z-hydroxy-l-methylethyl]ammo] -3-

AR A > ™

acetonitrile (200m), water (36nm) and tetrahydrofuran
(30m ) at 65 0C was added | M hydrochloric acid
(23.25m ) over 3 hours. The product crystallised
during the addition tine. The m xture was cool ed to 25

OC and the product [col | ec:ctled by filtfation, washing o
ir HN
J\i < LA
N o
Fodr—| \ |- U
o Oss.
_ - 0" “Ph

To a stirred suspension of 7-chloro-5-[[(2,3-difluorophenyl)methyl]thio]thiazolo[4,5-
d]pyrimidin-2-(3H)-one (31.62g), as prepared in Example 1 (c) above, in butyronitrile
(150ml) at room temperature was added diisopropylethylamine (16ml, 1.0eq), forming a
solution. A butyronitrile line wash was applied (10ml). Phenylvinylsulfone (20g, 1.3eq) was
dissolved in butyronitrile (80ml) in a separate flask and this solution was added to the vessel,
followed by a line wash with butyronitrile (70ml). The orange solution was heated to an
internal temperature of 100°C. After 18 hours HPLC showed almost complete consumption
of the starting material (3.36% 7-chloro-5-[[(2,3-difluorophenyl)methyl]thio]thiazolo[4,5-
d]pyrimidin-2-(3H)-one remained)*. At this point further diisopropylethylamine (16ml,



10

15

20

25

30

35

with water (30m ) then acetonitrile (30m), to afford

the title conpound as an off-white solid (7.79g). 1H
WORMS/08656DMVSO- d6) 12.41 (I H, br.s), 7.35 (3H, PGT/GB2003/005072

(IH, m, 473 (IH M, 4.89.(2H, m, 4.21 (IH, br.m,

3.44 (IH, m, 3.37 (IH m, 1.09 (3H, d). Exanpl e 2

1.0e qur?éflgc}/?ole L uaro 61 ?tr%%}’()ér?ﬁ(;%?%é}gl? gfrlng he (Vlagﬂ étZBqurg)lrnﬁﬁle (Sml).

D- aléiﬁﬂ(ﬂ'(@ Qghﬂ‘_,szf §é’@? WRAJIRD FSRHiedBySAlide XQQSh of butyronitrile (5Sml). After
(2,3-di t1'uorophenyl ) met hyl ] t hi o] - 7- | 2yr2hdro
6.5 }xngPL@eihhyzle@nh@d s} aomplof e-cguversion of the react1on mtermed1ate (2 52% 7-

s SRS AR SR L B LB Mol
d]pyﬁfnid]ﬁhzl gera o'ile[r[eﬁlamsd lifﬂeueao@pﬁ my la)ioeedyd ddohfrodd 100aa 60°C over

yrirnidin-2- )-one (31.62g), as prepared
6. smsmnmwmtesor fader aﬁm@n A yHRtder Plgst ¢ hgpaganegys sample the

B A TR S OB g
(pheMASulA&RRL @S] (lﬁ&mlc)[4 SRfpnyhidim g (3H)-Hoe preé@frk]py HlPIKé)q )f]_“he reaction

e S S S AL i S e v
obselzx%ldl q‘f@‘?m?%r@w'ab %l%ﬁ&n‘@gb@ t(p%%f&féfﬁrhﬂ el“l(e Q& itatd W@ ‘aged’
orangée sof ution was heatéd to an internal ture

at 203@ fdﬂDBﬁbnndﬂ]ectedBy fidtuat ®nHRLE ‘cHroiveds whﬂmétvvldnh'ﬂal ete
t|o of the starting mater.ia . 36% .. .
watep DR isLS 1) S %‘61”%38‘1’%’:‘%&?11‘*}‘:1&43%&5 ¢ e PEigs Shegydried on
the fﬂte§ forl JORRNSE, icBlLH & Ard(Bled iR B SadRiRo NRDvernidht ot BO‘fC szlthIe yellow
further dsopropylethylam ne (16m,1.0Ceq) was ad

solidt ﬁhé[(l‘cBadIﬂM(HOpheDSUﬂﬂhyi B0l bR)-2r hdralsy- 1I-linﬁfé1y1ﬁfﬁ§’ﬂﬂamﬂno] -3-[2-

(phen?l difony Defy Gl AR 4:5-dpyrimidin-2-(3H)-one was obtained with 88% yield
(44.33g, HPLC area = 98.75%). /

IH NMR: 8§ (DMSO-d6) 1.09 (d, 3H), 1.25 (m, 1H), 3.37 (dquin, 2H), 3.80 (t, 2H),
4.13 (t, 2H), 4.20 (m, 1H), 4.39 (s, 2H), 4.75 (t, 1H), 7.15 (m, 1H), 7.33 (m, 2H), 7.46 (d, 1H),
7.55 (t, 2H), 7.66 (¢, 1H), 7.82 (d, 2H).

(b)  Isolation of intermediate 7-chloro-5-[[(2,3-difluorophenyl)methyl]thio]-3-[2-
(phenylsulfonyl)ethyl]thiazolo[4,5-d]pyrimidin-2-(3H)-one

This may be achieved by following the process as outlined in (a) above but adding
water to mixture at 50°C (at point *). The mixture is then cooled to room temperature
producing a precipitate which is isolated by filtration.
'H NMR: § (DMSO-d6) 3.86 (t, 2H), 4.21(t, 2H), 4.49 (s, 2H), 7.20 (m, 1H), 7.37 (m, 2H),
7.55 (t, 2H), 7.65 (t, 1H), 7.83 (d, 2H).
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D-al ani nol (9.25nLs, 1.3eq) was added, followed by a
line wash of butyronitrile (5m). After 6.5 hrs HPLC

W@ badeshsed nost conpl et e conversi on of the reacP¢DGB2004/005072
intermediate (2.52% 7- -14-
chloro-5-[[(2,3-difluorophenyl)nethyl]thio]-3-[2-(phen

© 3. Bttt ALl Canaharaéam it Rz Ao ARiarpryd;

metﬁﬁ@thtyq anRfSHIBY2S10/d, sib{psylﬁﬁdlﬂlg{m)aanépaﬁsﬁﬁﬁﬁgm

nitrogen for 64 hr$ n order to get a honobgeneous
sanple the reaction was re-heated to 1000C (1.19%
7-chloro-5-[[(2, 3-di fl uorophenyl ) met hyl ]t hi o] - 3-[ 2-
(phenyl sul fonyl) gt hyl ]t hi azol o[ 4, 5-d] ryricnidin-2-(3i
)-one presé {be HPLC). The reaction was cgol egd from
100 to 5Q0 ver 1 hr and water (200nLs)HNvas-added. A

pr ec:ld&.( atle rved. The m xtur eséi;tcool ed from

5Q0C to Fonet F The préci p4t
200C for( (1 hr and ect ed by filtraf

gt way  aged at
was vvash% with 1:1>at er/ butyronit rlﬂ(e (7omb$@§,
then wiPHsbutyronitrile (35nm ). The solid was th
dried o® tH8 filter for 30nins, collected and dried in
a vacuum oven overni ght at 500C. A pale yellow soM
54[ (2, 3-dnuor ophenyl ) et hyl ]t Mo] -7-[[ (11 ?)-2- hydroxy-|
rr%fhydtﬁ*ebxhdp@ﬁﬂbﬁ ot 5-Pf(b 3- dlﬂuoropheny [])methyl]thl%] -7- [5(11{) -2-hydroxy-1-

(phenyl sul fon )eth{w t Mazol o][ rirni
el o b B ey WD BH K1 ¥l g @rbone 20s

1. Oeﬂ)il)as pépgr.;d cjagﬁalﬁp e 228)( gveg 619 g opa% %;901 %gﬂ i%lrl)(ait 10 errgpn}ature under
nitroken, sz(smddbd‘botaﬁlﬁﬁ t—@&toxiﬂ'd)(o 449 71505(&1) Th@ resditid® sxﬂsﬁﬁbnsmn was

heat@{?o qnz])lge%);aﬁ e(gat f 75 (7%;3(‘3 (EsEE): %ﬁero]f 5 hﬁ*@rgl) rah@éﬁ tg{n@erature

SR R i -
75-78°0 befoldsasnpliay fOeHRLQ ;@vlgsis. bgrhé sdohpslevsingy ddhemp stooagdetas
cons?llrjr}pltllog %gtﬂensta(rg])lg %g%{& (%u’j’t6‘7a g [(2% -difluorophenyl)methyl]thio]-7-[[(1R)-2-
hydroxy-1-methylethyl]amino]-3-[2-(phenylsulfonyl)ethyl]thiazolo[4,5-d] pyrimidin-2-(3 H)-
one remained). The reaction was allowed to cool, seeded at 50°C with 5-[[(2,3-
difluorophenyl)methyl]thio]-7-[[(1R)-2-hydroxy-1-methylethylJamino] thiazolo[4,5-
d]pyrimidin-2-(3H)-one, potassium salt (2mgs) and then cooled to room temperature. The
precipitate was ‘aged’ at room temperature for 1 hour before filtering. The cake was washed
with propan-2-o0l (3 x 4ml). The white solid was collected and dried in a vacuum oven over
night at 50°C. This process yielded 63% (0.96g) of a white solid which was of high purity
(99.65% by HPLC area).

'H NMR: § (DMSO-d6) 1.06 (d, 3H), 3.26-3.43 (m, 2H), 4.09 (quin, 1H), 4.34 (m,
2H), 4.65 (bs, 1H), 5.59 (d, 1H), 7.12 (q, 1H), 7.28 (q, 1H), 7.37 (t, 1H).

Alternatively, the compound of Example 1(e) may be reacted with potassium

hydroxide to give the title compound.
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water to mxture at 500C (at point *). The m xture is
then cooled to roomtenperature producing a
w@e@siopistat e which is isolated by filtration. REI/NBRI04M05072
(DMSO-d6) 3.86 (t, 2H), 413%(t, 2H), 4.49 (s, 2H),
7.20 (m IH), 7.37 (m 2H), 7.55 (t, 2H), 7.65 (t,
7.83 (d, 2H).(c) Preparation of
2,3-difl uorophenyl)rrethyl]thl o]-7-[[ (I R) - 2- hydrox
||§Q-,3 dhieyd 1

ani | no I .n-2(3H) -one, potassium
methgle -dlpvrimidine2(3H)-ene. sodium salt

@ > %ﬁ@ﬁ %&ﬁf@@ﬁ@@ﬁﬁ@ﬁ 12 Rhsréattdynethyl]-7-1(2,2,5-

tnmnhyid], -didxan{Pyleayirelibi xwolo[4Srd]pyriniGaed(3H®npr epar ed
in Exanple 2(a) above, in propan-2-ol (25.5nm) at room
tenperature under nitrogen, was added potassium
/ -but oxi de (0.449, 1.05eq). The resulting suspen5|on
was heated to an i ernal ten‘peratur-e of 75-780C
(reflux) After 1. hours 'at this tenperature,
4.9mM ) was added =s Neactl en bgcame a solu

o f?actlo’n was r @before m{
=<f\, Nbﬁlg is, |The sa?‘rpl% s al most ¢
consunpt i f the|st arkmng mat € I ( 0. 36%
5-[[ (2, 3-drfl uorop en)ﬂ?)upgthyl]thio] [[(I|’?)
hydr oxy- |
- et hyl et hyl ] am no] - 3-[ 2- (phenylsulfonyl)et hyI?tMazoI 0
[4,5-d]pyrimdin-2-(3H) - one renmained). The reaction
was all owed to cool, seeded at 500C with 5-

To agitired spenshEey P frehleye-p-[ @idofiflgoropheny)methyl]thi fthlazolo [4,5-

Tosggh 2 oD Ol Bepireli Moot} B ARIR] v A0S Ol Bpgear

butye@:ﬁ{rﬂd (15enly xaBbineempedratud ﬁndeirhﬁrorgéﬁ Gl 43 ddaédadmgrop@gﬁ@lanune
room tenperature for 1 _hour before filtering

@ S%kle‘)%sfoma édolitipn phepavngsyfones0.63an. ;eqmaé a@niﬁdtt@ the

s i BB e K APy SR TR o R 18 hours

HPhﬂh sl‘toevedmﬂmdst\mhnpletammmrhpmlgdsf thelstiatting material (0.93% 7-chloro-5-
[[(2,3-difluorophenyl)methyl]thio]thiazolo[4,5-d]pyrimidin-2-(3H)-one remained). At this
point further diisopropylethylamine (0.5ml, 1.0eq) was added to the mixture at 50°C, followed
by (2,2,5-trimethyl-1,3-dioxan-5-yD)amine (0.63g, 1.5eq). (2,2,5-trimethyl-1,3-dioxan-5-
yl)amine is disclosed in J. Nat. Prod, 1999, 62, 963-968.

After over night stir at 100°C HPLC showed incomplete consumption of the reaction
mtermediate (32.56% 7-chloro-5-[[(2,3-difluorophenylymethyl]thio]-3-[2-
(phenylsulfonyl)ethyl]thiazolo[4,5-d]pyrimidin-2-(3H)-one remained). A further portion of

Exa

(2,2,5-trimethyl-1,3-dioxan-5-yl)amine (0.21g, 0.5eq) was added. The reaction took another 4
days at 100°C by which time the HPLC showed <10% of the intermediate (7.80% 7-chloro-5-
[[(2,3-difluorophenyl)methyl]thio]-3-[2-(phenylsulfonyl)ethyl]thiazolo[4,5-d]pyrimidin-2-
(3H)-one, as well as 13.42% of 5-[[(2,3-difluorophenyl)methyl]thio]-7-[[2-hydroxy-1-
(hydroxymethyl)-1-methylethyl]Jamino]-3-[2-(phenylsulfonyl)ethyl]thiazolo[4,5-d]pyrimidin-
2(3H)-one where the acetonide had cleaved in situ). The reaction was allowed to cool from

100 to 50°C. Whilst at 50°C water (10ml) was added. No precipitate was observed. The
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(99.65% by HPLC area). 1H NVR d (DVSO d6) 1.06 (d,

3H), 3.26-3.43 (m 2H), 4.09 (quin, IH, 4.34 (m 2H),
wa2®s/08d363 | H), 5.59 (d, IH), 7.12 (g, |H), 7.281/G82004/005072

IH),7.37 (t, IH. Aternatlovely, the conpound of

Exanple I (e) may be reacted with potassi um hydroxi de

ety e S 0 b RO 0 FERBR B er g g grer Mes O

filteRddn@ Xy aFirhnet ‘téldryness to give an orange oil.
met hyl et hyl 1am nolt hi azol or4. 5-rfl pyriniidin-2( 3H§
gggflgqﬁcglawqts achieved by chromatography over silica eluting with 20 — 30% ethyl

aoet%?l %ﬂ%@??ﬂ@%@%ﬁggq%&g%gﬂal ]t hio]-3-[2-(phenyl sul fo

t r | Hrlélt/ﬂw IS{DMS@JdG)(&Q? s, ) A1. B3 (ROFHL), i1i3828) 3H)A3.57 (4,1289)¢ 3.82 (1,
I& <LX O_NPh To a_stirred_suspension
2H)04= 14(m,4 ), 438 (s 2H) 720(m,2H) 7.34 (t, 2H), 754(t 2H), 766(t 1H), 7.81 (4,
2H)7 chloro-5-[[(2,3-difluorophenyl)nmethyl]thio]tliiazolo
14,5- rf]pyrimdin-2-(3ZT)-one, prepared as shown in
Exanple 1, steps (a) to (c), (1.Qg, |.CQCeq) in
butyronitrile (15nm) at roomtenperature un

(b) ni SriéGetdifinesophenshimetloxltBin7ak fhydresel Wtkﬁﬁymethyl) -1-
IS B
meth sl B T SO B PR T, BV A D2 3 one
was heated to an internal tenperature of 1000C. After
18 hours HPLC showed al nost conpl ete consunption of

the starting ne®efial (0.93% 7-chl oro- 5- OoH
[[(2, 3-dMior ophe )rrethyl]tl\/b]tl\/hzolo[4,§&]/gwim'din
-2-(3 H)-onle\lr ined). At this point f&Kt

di i sopro hyl am ne (0.5m , 1.Ceq) wadded tq the
B ¢

m xt upeat J5AC, fol { owned b;;, o |
(2,2, S%Nﬁl bﬁy:% 3xgdjiHxan- 5-yl )a:< Q’.)B : .
(2,2,5-tRi met hyl - ioxan-5-

5-[[(2,3-difluorophenyl)methyl]thio]-3-[2-(phenylsulfonyDethyl]-7-[(2,2,5-trimethyl-1,3-
dioxan-5-yl)amino]thiazolo[4,5-d]pyrimidin-2(3H)-one (0.19g) was subjected to stirring
under nitrogen with THF (2ml), and 1M HC1 (2ml). After an hour stirring at room

temperature HPLC revealed that the deprotection was complete (0.48% of the starting
material remaining).

To the mixture was added i-propyl acetate (5Sml) and water (2ml). The lower aqueous
layer was removed and washed with a further two portions of i-propyl acetate (2 x 7.5ml).
Combined organics were washed twice with water (2 x 10ml), dried over MgSQ, filtered and
evaporated to give a white solid with 88% yield (0.156g).

'H NMR: 8 (DMSO-d6) 1.25 (s, 3H), 3.60 (m, 4H), 3.80 (t, 2H), 4.15 (t, 2H), 4.38 (s,
2H), 4.68 (t, 2H), 6.51 (s, 1H), 7.17 (m, 1H), 7.34 (t, 2H), 7.57 (t, 2H), 7.67 (t, 1H), 7.84 (d,
2H).
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yl)amne is disclosed in J. Nat. Prod, 1999, 62,
963-968. After over night stir at 1000C HPLC showed
w0 pwsnopdses e consunpti on of the reaction internedi/aBe004/005072
(32.56% -17 -
7-chloro-5-[[(2, 3-difl uorophenyl)rrethyl]thi o] - 3-[ 2-

© (pgﬁg&'r i f°”{§gﬂe%t DoekiaBAR g[[f[ Phy gy 12y abofnlethyn-1-

metﬁﬂeﬁlyﬁahﬁhmlﬁ‘jélom §dﬁiy@ﬁﬁi&1§26/3ﬁ)a¢ne‘; sahﬁﬁls'falig 0. 5eq)

was added. The reaction took another 4 days at 1000C
by which tinme the HPLC showed <10% of the internedi ate
(7.80% 7-chl or o- 5-

[[(2, 3-dMuor ophenyl ) net hyl ]t Mo] - 3-[ 2- (phenyl sul fonyl ) e

thyl ]t Mazol o[ 490%- *pyr nidin-2- (3#)-one, as well as
13.42% of 5-[[(2,3-difluoro OH
r henyl ) net Fb] -7-[[ 2- hydroxy-1 -

(hydroxgnet yl)-1-methyl et hyl ] am no] - 3- [ & BY1 sul fo
nyl)g y zol o[4F5 d] pyrirnidin- 2(3H) ione where

the ac ed Tn sit situ) redeti on S
al | ovved to cooP @l 00 to 500C. \%‘:T({] | t
(10m) s added. N&precipitate was gpserved.

Thel ayer=s were separated, organic |ayer washed f er
with waderPf10m ), dried over MySq 4, filtered and
evaporated to dryness to give an orange oil

Purliof 5&&%%%%@%@%)@@8@ o il B dsgr i bithy owymethyl)-1-

met 1& Bfrg (ﬁ@@lﬁ\%@%@t@jﬁ@%lﬁ%ﬁ@&@@%@? gl)le (0.15g,

1. Oeﬂl) Q/Zs é@dedfibﬂmmlf Bﬁoyﬁée 6]-028 g11.36q)( LheIw soBdsGwere Gurg2tiwith
mtregq? Pi(;g;@g 2(@1 (2@])) was7ad§gd & gwér H;’Esp(?f?sg(@n %t?rbo%péx%pe(;g]@ie The

11 lution. After 1 h taken fi
e R N e L e A s e

HPI® myalmm wihjich revealed completion (only 1.39% starting material remained). The

react1gn %; géq %:/c# hali?gﬁlot]ﬂngg%tz%% gn%%@%h‘;t%n As)o%tsebr\éeé '\@ﬁeollarg [Iuct was
filtered and washed with propan-2-ol (~1ml). The collected white solid was dried in a
vacuum oven at 40°C to yield 81% (0.091g).

'H NMR: § (DMSO-d6) 1.22 (s, 3H), 3.40 (m, 2H), 3.56 (m, 2H), 4.35 (s, 2H), 4.80
(s, 1H), 5.05 (t, 2H), 7.17 (m, 1H), 7.36 (t, 2H).

Example 4
5-[[(2,3-difluorophenyl)methyl]thio]-7-[[2-hydroxy-1-(hydroxymethyl)-1-
methylethyl]amino]thiazolo[4.5-dIpyrimidin-2(3H)-one, potassium salt

To 5-[[(2,3-difluorophenyl)methyl]thio]-7-[[2-hydroxy-1-(hydroxymethyl)-1-
methylethyllamino Jthiazolo[4,5-d]pyrimidin-2(3H)-one (0.881g, 2.13mmol) in methanol
(20ml) was added KOMe (0.165g, 2.34mmo], 1.1eq) and the mixture heated to reflux. Further

methanol (10ml) was added to obtain a solution. The solution was allowed to cool and the
solvent removed on a rotary evaporator and the resultant solid dried in vacuo. This gave the
title compound (0.828g, 86%).

'"H NMR: § (DMSO0-d6) 1.25 (3H, s), 3.52 (2H, m), 3.62 (2H, m), 4.37 (2H, s), 4.8-5.2



o=<1I1 I I K," ' Ph>h 54[(2,3-difluoro
rhenyl)nmethyl]thio]-3-[2-( r
whemwglsasbd onyl )et hyl 1-7-[(2, 2, 5-triinethyl -1, 3PCT/GB2004/005072
di oxan-5-yl)an tino]thi azd8e[ 4, 5- Opyri m di n-2(3H)-one
(0. 199) was subjected to stirring under nitrogen with

(2HT¢_IF égg%)g Sgt g%(r@qgle_f):\/ge(%ﬁégﬁ{ hg? ngr stirring

de psn@twitvekynth%sm@ﬁm& 61 Bxanthlé 80 afay tbb @eapted Wit fotassium t-
material remaining). To the m xture was added z-propyl
butoxderta givethedible eomapoider (2m ). The | ower aqueous | ayer
was renoved and washed with a further two portions of
z-propyl acetate (2 x 7.5nm ). Conbined organics were
washed twice with water (2 x 10m ), dried over MySCU
filtered and evaporated to give a white solid with 88%
yield (0.156g). 1H NWVR d (DVMSO-d6) 1.25 (s, 3H), 3.60
(m 4H), 3.80 (t, 2H), 4.15 (t, 2H), 4.38 (s, 2H)
4.68 (t, 2H), 6.51 (s, IH), 7.17 (m IH, 7.34 (t,
2H), 7.57 (t, 2H), 7.67 (t, IH), 7.84 (d, 2H).(c)
5-[[(2
-di fl uor ophenyl ) nmethyl Jthio]-7-[[-2-hydroxy-|-(hydroxy
met hyl ) -1 met hyl et hyl ]
am no] t hi azol o[ 4, 5-rf] pyri m di n-2(3H)-one, sodi um salt
To 5-[[(2,3-difluoro
rhenyl)nmetliyl]tM]-7-[[2-hydroxy- |-(hydroxynethyl)-
1- met hyl ethyl]am no]-3-[2-(phenyl sul fonyl)ethyl]”
| . Ceq) was added sodi um -but oxide (0.028g, |.leq). The
two solids were purged with nitrogen. Propan-2-o0
(2mM) was added to give a suspension at room
tenperature. The reaction was heated to give a yellow
solution. After 1 hour at reflux a sanple was taken
for HPLC anal ysis, which reveal ed conpletion (only
1.39% starting nmaterial remained). The
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reacti on was cooled to roomtenperature and a
preci pitate was observed. The product was filtered and
woR®heshses t h propan-2-ol (~lm). The col | ect edP@GB2004/005072
solid was dried in a vacddfh-oven at 400C to yield 81%
(0.091g). 1HNWR d (DMSO-d6) 1.22 (s, 3H), 3.40 (m
CL S3.56(m 2H), 4.35 (s, 2H), 4.80 (s, IH, 5.05
—=2H), 7.17 (m IH), 7.36 (t, 2H). Exanple 4
5-rr(2.3-difluorot>henvDret hvnt hi ol - 7-rr 2- hvdr oxy-1-(h
vdr oxynet hvD- | net hyl et h )
L gl Aeiedas fenvhe prepriation of § pRippdeif forppuafD) ef & pharmaceutically

| [[(2, 3-difl
acce?%%%;ﬁt%?é@%%ﬁﬁg?%i ; [7( [[2- hlydr gg;o | - (hydr oxymet hyl ) -
f

1- methyl ethyl]am no]thiazol o[ 4, 5-

] pyrimdin-2(3H) -one (O 881lg, 2.13mmol) in nethanol
(20m ) was added KOVe (0. 1658R“B34mmol, 1. leq) and
the m xture heated to reflux} Further nethanol (10n)
was added to obtain a gol utj The sol uti on was

al lowed to cool and tpe Syl ventNrenoved on a rotary
evapor ator and tHo ultapt solid dried in vacuo.
This gave the title coO g g, . 86%. 1H NWVR d
(DMBO-d6) 1.25 (3H, s)y 3.52N(2H 99,R3.62 (2H m),
4.37 (2H, s), 4.8-5. 2(&|H, broad s), 5.06 (IH s), 7.15
(I1H m, 7.38 (ZR, m Alternatively, théDconpound of
Exanpl e 3(c) may be reacted with potassi umtbutoxide
to give the title conpound. CLAIMS 1. A nethod for the

-in whicépar ati on of a conpound of fornmula (1) or a

. pharnmaceytical]y ac_:cecpt abl e salt or sqlvate_ thereof:
R reguosegts@g Cs-C carbocyclic, Cy-Cg alkyl, Co-Ce alkenyl or Co-Cs alkynyl group, each of

the groups being optionally substituted by one or more substituent groups independently
selected from halogen atoms, -ORY, —NR5R6, -CONR5R6, —COOR7, —NR8COR9, —SRlO,
-SO,R™, -SO,NRR?, -NR®SO,R’ or an aryl or heteroaryl group, both of which may be
optionally substituted by one or more substituents independently selected from halogen
atoms, cyano, nitro, -OR?, -NR°R®, -CONR’RS, -COOR’, -NRECOR®, -SR™, -SO,R™,
-SO,NR’RS, -NR¥SO,R’, C;-Cs alkyl or trifluoromethyl groups;

R? and R? each independently represent a hydrogen atom, or a C3-C; carbocyclic, C;-Cs alkyl,
C,-Cs alkenyl or C,-Cs alkynyl group, the latter four groups may be optionally substituted by
one or more substituent groups independently selected from:

(a)  halogen atoms, -OR*, -NR°RS, -CONR’R®, -COOR’, -NR®COR’, -SR", -SO,R*,
-SO;,NR°R®, -NR*SO.R’;

(b) a 3-8 membered ring optionally containing one or more atoms selected from O, S, NR®
and itself optionally substituted by C;-Cs-alkyl or halogen; or
©) an aryl group or heteroaryl group each of which may be optionally substituted by one
or more substituents independently selected from halogen atoms, cyano, nitro, -OR*, -NR® RS,
-CONR’RS, -NR¥COR?, -SO,NR’R, -NR¥SO,R’, C;-Cs alkyl and trifluoromethyl groups;



NN 'S RLH(i) in which RL represents a C3-C7

carbocyclic, C-Cs alkyl, C2-C6 al kenyl or C2-C6
wWa@bdogngdseyr oup, each of t he gr oups bei ng opti oPEl/GB2004/005072

substituted by one or nmoré&0substituent groups

[ ndependent ly sel ected from hal ogen atons, -

R*re i Nﬁﬂ%@@ﬁﬁm 1RR}Q Q%Eéhqn b
! SOZNRSF%(ISi N?{Bgoﬁ% or a% ¥ o) ﬁet er og?f/)? gr oupzf1 ©
Optltmﬂﬂty sobstithicd by wag obmompﬁubsimabﬂt)gr@qbsmddpammma yeleeted from halogen

s b 11 ue 1b gependently sel ected from hal ogen
atonéﬁzB L 4:5\?%1[2 -NR5R6, - CONRSR6, - COORY,

R’ andNR8 %%end G res@ﬁpﬂl roge%%ﬁ%?@&-%@%’?gheﬂ g@tp the latter

al kyl or tri uor onet hyl groups; R2 an
5 two phudjsdrigehbs 9Pt10@9113€ sémltuaedﬁ%mragunncat owhstibrentngi08pCndependently

sl B St pn Pty G Gk ofpe GaREE S R *coR -

SONRPRENNR Ssmifst i t ut ed by one or nore substituent
gr oups i ndependently selected from (a) hal ogen atons,
or -NR5R6 - CONR5R6, - COOR7, -NR8COR9, - SR10,

0 ptﬁao It o Wit B@mﬁeﬂ\lﬁ%%% Rohict Hx)eg?re atéicg%wgflrgg%f | ng

contal ni Ag one Or nore
10 7-ménbébed NRBra&ﬂdw_etdrS@JChC emg vsynﬁah bpticnais tdohtatreth ¥urHer hetero atom

al kyl or hal ogen; an aryl group or
Seleﬁg Bparyeey %ytréa%atems gl TiRg §Y SR SR bsratipyally substituted by

one gféﬁé%‘t %1‘6&?9%1%&#2&% éjglepgﬁfeﬁtﬁ ‘s‘géétéci HSﬂﬁ%%ehﬂd 1 d%bﬁ”

NRS ORFS CBRDIR ! Eénm%&@ R“rdRmmm Giself

OPU?-R%P’ 86@1“1)[@ gy t@%el (féql 1%3{60861 stglg%gw&a %Flgtﬁbqu% teqsdgf?(%rg palogen atoms
15 and LMRVRS W SR "BYoule,

R'® represents a hydrogen atom or a C-Cs-alkyl or a phenyl group, the latter two of which

may be optionally substituted by one or more substituent groups independently selected from

halogen atoms, phenyl, -OR"7 and -NR”R'®; and

each of R’, R®, R°, R R™ R, R R! RS RY mdependently represents a hydrogen atom
20 or a C;-Cs alkyl, or a phenyl group.

which method comprises contacting

S XN
o= |

T

H v

25 wherein L is a leaving group
with a thiazole nitrogen protecting group reagent under appropriate reaction conditions to

form a compound of the formula



optionally substituted by one or nore substituent

groups i ndependently sel ected from hal ogen at ons,
wW@b@agses63 OR11 and - NRL2R13 R5 and R6 i ndependrCit/iG$2004/005072

represent a hydrogen atomZr- a C-Ce al kyl or phenyl

group the latter two of which may be optionally

substituted by one or nore sybstituent groups

i ndependent|y sel ected from ffal ogen at ons, phenyl,

-OR14 and - NR15R16, - CONR15R16, - NR15COR16, -

SONR>1150Rtj) 1160, NRL 16 or R and R6

together with the~ityoge to o which they are

attached forma 4~ 1To\7- er sat ur at ed

het erocyclic ring syst optpfna §_Qgﬂtaining a

further heteroatom sel gct ed om oxXyg and nitrogen

atons, which ring syst may be optionally substituted

by one or nore substit t groups indepéﬂﬁently

sel ected from phenyl, -OR14, -COOR14, - NR15R16,

- CONR15R16, -NR15COR16, - SONR15R16, NR15SO2R16 or Ci

-C6 alkyl, itself optionally substituted by one or

mor e _substituents i ndependently sel ected from hal ogen

whezgip BEr 1§ 3ProtefigsiBPand - ORL7 groups; R10 represents a
r r ~al kyl - rup, the
5 reacf e B PmBb IR o Bt 1 S i o R e by
to faymea compmind of didretuld uent groups i ndependently sel ect ed
from hal ogen atons, phenyl, - 73and - NR15R16; and
each of R 7, R8, RO, Rll, RI2ZNRIR,  R14 R15, R16, R17
i ndependently represents a hyjJdrogen atomor a G -C6

al kyl, or a phenyl growp whi net hod conpri ses
cont acti ng N
o= AL L
~
'T' N~ ~s—R'

and deprotection of the compound of formula IT to give a compound of the formula I, and

10 smmultaneous or sequential conversion to a pharmaceutically acceptable salt or solvate thereof.

2. A method as claimed in claim 1 and wherein R' represents an optionally substituted
benzyl group.
15 3. A method as claimed in claim 1 or claim 2 and wherein one of R* or R? is hydrogen

and the other is C;-Cy alkyl substituted by hydroxy and one or more methyl or ethyl groups.

20



S RL IV wherein L is aleaving group with a thiazole
nitrogen protecting group reagent under appropriate

WO eassams condi tions to forma conmpound of thePCT/GB2004/005072
formul awherein PGis a pré@2ecting group, reacting the
compound of forrmula Il wth an amne of formula

HNI f :
4 port fokd SR AR Cfbette bR SEchelndl otfhy Bhma 1o
to give a conmpound of the forrmula I, and sinultaneous
or sequential conversion éo phar maceutical |y
acceptabl e salt or sol vat@X eof. 2. A nethod as
claimed in claim1l and wheredn Rl represents an
optionally substitutedbeNzyl @GHoup. 3. A method as
claimed in claim1 or, claijm?2 and wherein one of R2 or

R3 i s hydrogen and e i s G- Csfal kyl
substituted by Hy xy @gnd dne or noré nethyl or ethyl
groups. 4. A nethod ag @ LA s gl /Tor the
preparati on of conpolinds of the for la la wherein

each R is independentlly selected frombydrogen, a Cl-4
al kyl group optionally substituted by~ hydroxy, am no,
-O-Cl-4 alkyl, -S-C1-4 alkyl, -N-Cl4 al kyl, - O 2R,
or - CONR2 and provided that both R are not hydrogen
5 or amno. 5. A nmethod as clained in claim1l wherein
each ¢ S i ndependent | | ected from
wheream eacFI?&{k 1Ss indepegc?ently selegteg ?rom hydrogen, a Ci4 alkyl group optionally
substituted by hydroxy, amino, -O-Cy4 alkyl, -S-Ci.4 alkyl, -N-Ci.4 alkyl, -NHSO,R, or -

CONR; and provided that both R* are not hydrogen or amino.

10 5. A method as claimed in claim 1 wherein each R* is independently selected from

hydrogen and hydroxymethyl, provided that both R* are not hydrogen.

6. A compound of the formula

15 PG I

or a pharmaceutically acceptable salt or solvate thereof and wherein PG, R?, R? and R' have

the meanings stated in claim 1.

20



hydr ogen and hydroxynet hyl, provided that bothR x are
not hydrogen. 6. A conpound of the fornmula NR2R3 o=\

WO RooBlsdN6N'S - RL PG Il or a pharmaceuti cal |y PCT/GB2004/005072
acceptabl e salt or sol vat-@3t-hereof and wherein PG R2,
R3 and Rl have the neanings stated in claiml1.7. A
co la N S RLPGIII or a

7 pha@%@&@?cﬁ?&yﬁo%?épt abl e salt or solvate thereof
and wherein PG L and Rl have the neanings stated in
claiml. 8. A conpound of the formula S- RL IV or a
phar maceutical ly acceptabl e talt or solvate thereof
and whereinL is a |eaving grqup other than chlorine
and Rl has the meani nggst at inclaiml. 9. A
conmpound of the fornuya N Rlor a

phar maceut i caHy 49 abl g|salt |or solvate thereof and
wherein Rl has the neag

'T' N‘ELGLS—#

PG 11

5 or a pharmaceutically acceptable salt or solvate thereof and wherein PG, L and R! have the

meanings stated in claim 1.

8. A compound of the formula

L

S N
o= ||
N N/)\S—R1
10 H v

or a pharmaceutically acceptable salt or solvate thereof and wherein L is a leaving group other

than chlorine and R' has the meaning stated in claim 1.

15 9. = A compound of the formula

o)

b

S | XN
H,N N/)\S—R1



inclaiml. 10. A conpound sel ected from
5-1[(2, 3-di fl uorophenyl)nethyl]thio]-7-[](
wo R)o5A5d593ir oxy- 1- met hyl et hyl ] ami no] t hi azol o[ BCTBGB2004/005072
d] pyri m di n-2(3H) - one, petdssium salt;
5-[[(2,3-difl uorophenyl)rrethyl]thi o] 7-[[2- hydroxy-1-(

or aip?/xdr 20 umecaﬁ% %(eg%?feo%tet h % ume§%\ t gvﬁ%re% ﬁ“ Islas the meaning stated

inclamh (2, 3-di fl uorophenyl ) net hyl ]t hi o] 7-[[ 2- hydroxy- | -(
hydr oxynet hyl ) -1 nmet hyl et hyl ] am no] t hi azol o
[4,5-rf] pyrimdin-2(3H)-one, potassiumsalt.

10. A compound selected from
5 5-[[(2,3-difluorophenylymethyl]thio]-7-[[(1R)-2-hydroxy-1-methylethyl]amino]thiazolo[4,5-
d]pyrimidin-2(3H)-one, potassium salt;
5-[[(2,3-difluorophenyl)methyl]thio]-7-[[2-hydroxy- 1-(hydroxymethyl)-1-
methylethyl]amino]thiazolo[4,5-d]pyrimidin-2(3H)-one, sodium salt; and
5-[[(2,3-difluorophenylymethyl]thio]-7-[[2-hydroxy-1-(hydroxymethyl)-1-
10 methylethyl]amino]thiazolo[4,5-d]pyrimidin-2(3H)-one, potassium salt.



