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NOVEL 5, 7- DI SUBSTI TUTED
[1, 3] TH AZOL( 4, 5- D] PYRI M D] N- 2( 3H) - ONE DERI VATI VES
woialedowds7t he | nventi on The present invention BCESEZ®e800398
novel 5,7-disubstituted [|,3]thiazol o[ 4, 5-d]pyrimdin-
2(3H)-one derivatives together wth processes for
their preparation, pharmaceutical fornul ations
conprising themand their use in therapy. Background
of the Invention Chenokines play an inportant role in
NOVEgljial,é -DISTB STITHAED blr@]T&HAa@l@{é 5-RIRERIMIRING 2 SER<@NE
an i sorders, including asthma, atherosclerosis and
DEBW@%VESdl seases, as well as autoi mune pat hol ogi es
such as rheumatoid arthritis and mul tiple sclerosis.
. Gh s secreted nol ecules are a grow ng
Fle‘é‘u“’gz?‘?ﬂ? élor{)f 8-14 kDa proteins characterised by a
Thembsnt itﬂldn@()iﬁdxectlns&:s notelfs, 7—Aisubdmutpcl {ahé]nlulamlu[é,S -dpgrimidin-

chenoki ne superfam |y conpris Qur u xhi bitin
2(3Birane AeRTaLEs ©estieTutth PECSHSE ?%Lelf RisDEaoR, Prapacgp{ics
forfrutiRofs rifingd t"ﬁgﬂnl dAn@Sheirl (1 ifrthérdp 3and CCfamlies
ave sequence simlarity and are stingui shed from
one another on the basis of a single am no acid
Ba inserti ?h te en the NH proximal pair of cysteine

=A3-C famly is distinguished fromthe

Ch&h&l@ﬁestpﬂ@y hiffhpdrest e toienhaR idohfldBmagy fesporispd @ various
amino acid insertion between the NH proxjmal pair of

diseases andrilisqrders dnelgding shigay AHEIOSCIRHONIS @pg allergicrliseages, as well as

autﬁa%mm%}%ég @‘f(h%é Eafdh b Pt?eut'r}a'icga abthRHEN pot g%e{ LRI MESThese small,

I nes | ncl udgde severa
sectdiehmaletulas hierdt gowintg supeifarailp pE8-Aft lqmaqtrot@pisichsrasu@dknddw a

o EALSUAE 2 A B) St L P L B aL G PERLLAS o

groft §5@§l§1¥1f1€€ﬁzﬂ@$t§rl§ﬂfc sﬁﬁ@tﬁﬁa\l hfstifs, i ohoey es «88@-X5-C and XC
utro Exanpl-es i ncl ude human nDnocyte

fanuhm:rﬂ“tnaﬁ KeC pndCelC fiamilies h@w[seqmencp/s]m@nty and are distinguished from

one another on the basis of a single amino acid insertion between the NH-proximal pair of

cysteine residues. The C-X3-C family is distinguished from the other two families on the
basis of having a triple amino acid insertion between the NH-proximal pair of cysteine

residues. In contrast, members of the XC family lack one of the first two cysteine residues.

The C-X-C chemokines include several potent chemoattractants and activators of

neutrophils such as interleukin-8 (IL-8) and neutrophil-activating peptide 2 (NAP-2).

The C-C chemokines include potent chemoattractants of monocytes, lymphocytes and
neutrophils. Examples include human monocyte chemotactic proteins 1-3 (MCP-1, MCP-2

and MCP-3), RANTES (Regulated on Activation, Normal T-cell-Expressed and Secreted),
eotaxin and the macrophage inflammatory proteins 1o and 18 (MIP-1a and MIP-1().

The C-X3-C chemokine (also known as fractalkine) is a potent chemoattractant and
activator of microglia in the central nervous system (CNS) as well as of monocytes, T

cells, NK cells and mast cells.
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and MCP-3), RANTES (Regul ated on Activation, Nornal

T-cel |l - Expressed and Secreted), eotaxin and the
waorateapteage i nfl ammatory proteins la and | b ( RECPSERm@6/000398

and MP- | b) . The C X3-C chenoki ne (al so known as

fractal kine) is a potent cheppoattractant and activator

of mcroglia in the central nervous system (CNS) as

wel | as of nonocytes, T cells, NK cells and nast

Sh%‘cﬁ& &v@ﬁ@ﬂkﬁ&ra"?&i"tﬁaﬁﬁgg&ﬁhg %gﬁg: thEI?lB Sard %E%C@%gd Q}ff subfamilies

e chenoki nes are nedi ated by subfamlies 0
of b7 protsimrceuplgrl redeptes spnargsyhisheregthekiceptoay desigheted CCR1, CCR2,

B RN PR, BT oo B ST (i conts

fo ki@ ChRntLs; Rl CRCRI% , ; X-
(O(CrZXCRS (for t’h(gﬁg!{gaéxf an | y)C%%%%m %@?@r&ﬂ%% ¢

farpidyp) ang Coplefor theepPor( family. cElsst repoptors rapipedrs gbod targets for

A5 OB e 5 RS Lo B 688 i e
treainsont dfdisordad add dases shGh thsse nhpsiend®iHovened above.

WO 01/ 25242 di scl oses certain
t hi azol o[ 4, 5-d] pyri m di ne derivatives that are useful

[ |4 nked.to the C X-C and
WO AR, SRS B 0 coP e BBt s
anmgmiﬁé(ﬁﬂ&celﬁcﬁﬂtﬂgéd to;ﬂnte CPKeS @ﬂ(% ﬁ:jL@ %Fﬁhdﬂ@ﬂe FhiRbS PattRuBrly as
royp of._co unds at are within e generic scope
an $°w%ieﬁﬂ@§§§§%mceaﬁoé of a structural type not
specifically exenplified therein. Wen conpared to the

Exanpl es di scl osed in WO 01/25242, the conpounds of
The hresentamemtion rlatnt foangrdiys pf egmsaungs ihat aghwithis efeleneric scope of

r i es as antagoni sts of the CX3CR receptor..
WAIRBRSKS B 7 oF RS AR IALS S RS U R . When
corpAt¥d tethe BRERPIR dfscRled R W) @1/85242( the BRBHEAY of the present
invention display surprisingly useful properties as antagonists of the CX;CR1 receptor.

Disclosure of the invention

The present invention provides compounds of formula (I)

R
R4
R OH
\N
S— XN R’
o= l//K
NT>Ns
R2

wherein:

1
R’ represents CH3 or CH3CHpy;
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R represents CH3 or CH3CHZ; R2 represents H, 3-CN,

2-CF3 2-F, 3-F, 3-CF3, 3-CONH2 or 3-S@2CH3 ; 3 R
woemeasests H, 4 R represents H or CH3 ; and RBCT/SE2006/000398

represents H or, when R4 is CH3, R5 represents H or

F;, and pharnmaceutically accgptable salts thereof. The

conpounds of fornmula (1) rmy exi st in stereoisoner”®

and/ or tautomeric forns. is to be understood that

R r%%%sw%#—éﬁ@h@m?ﬁafée? oI Al 08 R ope. of

3 the invention. In one enbodinment, Rrepresents CH3. In
R” mpeesends Henbodi nent, R represents CH3CH2 . 2 In one

4 enbodi nent, R represents H, 3-CN, 2-F, 3-F or 3-SOQ2CH3
R repteRern Bt drelHy ald enbodi ment, R represents H. In

anot her enbodi msg R respresents 3-CN. I n another 2 2
R’ repissatitsinor, when &) icSHntR epesentHo8 8% her enbodi ment, R
represents 3-SQ2CH . 4 4 In one enbodi nent, R

and@ﬁ@ﬁﬁ&@ﬁﬁ@ll%ceptdb[b angtiesofenbodi ment, R represents
I n one enbodi nent, R represents H. 4 5 1n one

errbodl ment, R repr esents CH3 and R r epresents F.
The compounds of formula (I) may exist in stereoisomeric and/or tautomeric forms. It is to

be understood that all enantiomers, diastereomers, racemates, tautomers and mixtures

thereof are included within the scope of the invention.

. 1 . 1
In one embodiment, R represents CH3. In another embodiment, R represents CH3CH).

In one embodiment, R2 represents H, 3-CN, 2-F, 3-F or 3-SO,CHj3. In another
embodiment, R2 represents H. In another embodiment, R2 represents 3-CN. In another

. 2 . 2
embodiment, R” represents 2-F. In another embodiment, R represents 3-SO,CHs.
. 4 . 4
In one embodiment, R~ represents CH3. In another embodiment, R represents H.
. 5
In one embodiment, R™ represents H.
. 4 5
In one embodiment, R " represents CHz and R represents F.
. 4 5
In one embodiment, R~ represents CH3 and R™ represents H.

In one embodiment, R1 represents CH3; R2 represents H, 3-CN, 2-F or 3-SO,CH3; R4

5
represents H; and R™ represents H.
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4 5 In one enbodinent, R represents CH3 and R

represents H 1 2 4 I n one enbodi nent, R represents
wQhB6/172sepresents H, 3-CN, 2-F or 3-SOQ2CH3; RPCT/SE2006/000398

represents H and R represents H.In one enbodi nent, R

represents CH3; R representg H 3-CN, 2-F or 3-SO2CH3;

R represents CH3; and R represents H In another

enbodi ment, Rl represents CH3 ; R2 represents H R4

In B REIAE TR P ERILCRALR. RSP RSl S o & ods K

R4 rqéresents:;H or CH3 ; and R represents H In
reprgsamt eanddli sepresentsll. r epresents CH3; R represents

2-F;, R4 represents Hor CH3 ; and R represents H 1In

anot her enbodi rrent Rl represents CH3 ; R represents

2-F or .3-CN\. 1IR3 re n H R4.r esents
i b e B R vl RS AR 1 o na
s 1lrepresents CH3 ; R2 represents 3-SO2CH3 ; R4
R reppsefehks H or CH3 ; and R5 represents H Particul ar
conpounds of fornmula (1)

include: 7-{[(I1?)-1-(hydroxymet hyl)-3-net hyl butyl]ani n

0 -5- - [.3- 1 2 4 .
In ap%ﬁelr SrRO LR FEEYI G JERIEBS 5P apBieaguss Hog Ot
pyrimdi n 2(3/r)-one;
aﬂd {I[GPIeiSﬂ)tS (hydr oxynet hyl ) - 3- net hyl but yl ] am no}-5- ({|
-[2- (trifluoronethyl)pheny 1] ethyl}thio)
[1,3]thiazolo [4,5-d]pyrimdin-2(3H)-one ;

o b A AT T

H thiazol g 4 5- ]pyrimdin- 2(3H)-one;
and R represents

2 3
In another embodiment, R1 represents CH3; R represents H, 2-F or 3-CN; R~ represents

H; R4 represents H or CHz; and R5 represents H.

4
In one embodiment, R1 represents CH3; R2 represents 3-SO,CH3; R represents H or

CHs; and R5 represents H.

Particular compounds of formula (I) include:
7-{[(1R)-1~(hydroxymethyl)-3-methylbutyljamino}-5-({(1R)-1-[3-
(methylsulfonyl)phenyl]ethyl}thio)[1,3]thiazolo[4,5-d]pyrimidin-2(3H)-one;
7-{[(1R)-1-(hydroxymethyl)-3-methylbutyl]jamino}-5-({1-[3-
(trifluoromethyl)phenyl]ethyl} thio)[1,3]thiazolo[4,5-d]pyrimidin-2(3H)-one;
7-{[(1R)-1-(hydroxymethyl)butylJamino}-5-{[(15)-1-phenylethyl]thio}[1,3]thiazolo[4,5-
dlpyrimidin-2(3H)-one;
7-{[(1R)-1~(hydroxymethyl)-3-methylbutyl]amino}-5-({(15)-1-[3-
(methylsulfonyl)phenyl]ethyl}thio)[1,3]thiazolo[4,5-d]pyrimidin-2(3H)-one;
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7-{[ (1R) - 1- (hydr oxynet hyl ) butyl ] am no} -5-( {(16)-1
-1 3-

woOneichytsal f onyl ) phenyl Jethyl }tliio)[l, 3]t hi azeCo[S#206/000398
ripyrimdin-2(3 H)y-one; 7-{[ (!l _
R) -1 - (hydroxynet hyl ) - 3-met hykbut yl ] am no} - 5- [ (| phenyl e
thyl) thi o][I , 3] thiazol o[ 4, 5-cTl pyrimdin-2(3 )-one,;
7-{[(I'i?)-1-(hydroxynet hyl ) -3-net hyl butyl ] am no}-5-{](

I
e[ nl)?/?) elt ﬁx?diox%/meth[yl) Sﬂel‘g]l%yél%u %Tﬁmg} f ] gyrl mdm 2(3
yl phenyl]ethyl}thlo)[l 3]thlazolo[4 5-d]pyrimidin-2(3H)-one;
7- «@ l{l{)plhgip{gj ﬁ‘vﬁ"y og%mmfaht tgll]ammog M{?Lﬁy' Jammo}-5-{[(1
(tnmlabﬁ)}ddthﬁjﬁhah iil\;q}tﬂlo”} 1<§(]{Hi’é%ld[h @L‘ﬂ{’ﬁ’(ﬂ )%ut (fD-one: 1,
;

[17?) dr oxyme
7- ﬂ@i&é 17 h:szdmxw@ )rB-a]ethyﬂlazzyi agping 5-5-({1- [2

(@L?%He@% e ‘?’@ éﬁﬁzﬂ‘r?éﬁth@ﬁé@ﬂév?@f’%%ﬂﬁ -AAes- ({1

s (hydroxymefhyl)rt])utyl:lamn;.oh} ?ﬁ(rlf” )1 |, 3]t hiazol of 4, 5-c(
e io
(b opA A eI 8 tazbiold. 1 mzr{qn(dl}ln 2Gthronsi -
on 0XO0-

s @lﬁ%lsoﬂ[% }%E&glgy% %ﬁmyﬁﬁbﬂ%&}%%&ﬁ?{” 5-yl)thio]ethyl}
phfbie'itz]ad)thJOﬁl ;3]thiazolo[4,5- d]pyr1m1d1n 2(3H)-one; ) atti et vl but
7- {5 l?{g (ggﬁh' 5&:&;@&5(%me3hy bu&y amlné%y ge{l[(lxk)) y
phaly TR} AL iR aI4155 Rl B[ dinds S-¥1 ) thi o] et hyl )
7- {fz(l{%pw(lr(hyglwKy@h@am})&ynndwtbm;}amm}t-ﬁw[ﬁw ];u] ani nod5 [(2 |( g

h riniidin
ph%?swﬁt}geﬂ[lkﬂg’)ﬁ% ‘J[%i AP anggb)dé’tehw Tihio} 7.
3-{{IS)H1IK)7- {L(IIRDL)IC(hsbdmn?hbﬂi&]))blﬂyl]ifﬁinb!]{lzbébidlkﬁﬂﬁhﬁ%[l 3]thiazolo[4,5-

yrimdin-2

d]P&H{ﬂ(l%f ﬁ)t?{@ﬂct{q’l(}bmynﬁn lenydr oxymet hyl ) - 3- net hyl but yI ]
7 {m??mlgdzrgféﬁh gD 3d]inpyg Lyé am%o}yF)(iHo] et hyl } benzoni t

(methyleylfonyl)phenyl]jethyl} thio)[1,3]thiazolo[4,5-d]pyrimidin-2(3H)-one;
3-{(15)-1-[(7-{[(1R)-1-(Hydroxymethyl)-3-methylbutyl]amion}-2-0x0-2,3-
dihydro[1,3]thiazolo[4,5-d]pyrimidin-5-yl)thio]ethyl} benzamide ;
3-{(1R)-1-[(7-{[(1LR)-1-(Hydroxymethyl)-3-methylbutyl]amion}-2-0x0-2,3-
dihydro[1,3]thiazolo[4,5-d]pyrimidin-5-yl)thio]ethyl} benzamide;
7-{[(1R)-1-(hydroxymethyl)-3-methylbutyl]amino-5-[(1-
phenylpropyl)thiol][1,3]thiazolo[4,5-d]pyrimidin-2(3H)-one;
5-{[(15)-1-(2-fluorophenyl)ethyl]thio}-7- {[(1R)-1-(hydroxymethyl)-3-
methylbutylJamino}[1,3]thiazolo[4,5-d]pyrimidin-2(3H)-one;
3-{(15)-1-[(7-{[(1R)-1-(hydroxymethyl)-3-methylbutyl]amino}-2-0x0-2,3-
dihydro[1,3]thiazolo[4,5-d]pyrimidin-5-yl)thio]ethyl }benzonitrile;
7-{[(1R)-3-fluoro-1-(hydroxymethyl)-3-methylbutyl]amino}-5-{[(1S)-1 -(2-
fluorophenyl)ethyl]thio}[1,3]thiazolo[4,5-d]pyrimidin-2(3H)-one;
5-{[(15)-1-(2-fluorophenyl)ethyl]thio}-7- {[(1R)-1-
(hydroxymethyl)butyl]amino}[1,3]thiazolo[4,5-d]pyrimidin-2(3H)-one;
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7-{[(11?)-3-fluoro-I|-(hydroxynet hyl)-3-net hyl butyl ] am
no}-5-{[(15)-1-(2-

wohowriopsenyl ) et hyl Jthi o} [ |, 3]t hi azol of 4, 5- cT] pgTISE2@HM00398
2(3H) - one;
5-{[(15)-1-(2-fluorophenyl)eghyl]Jthio}-7-{[(li?)-]-
(hydroxynet hyl ) butylJam no}[ |, 3] thi azol o[ 4, 5- (| pyrim
dm2(3 )-one;5- {[( I9S-]

5-g[F%){1%?%\%%&@%@%4}&%&0%}1-(hydroxymethyl)-3-

metfast Tty Garmino} Eid [fagolo[8 St dlpydmitioR @ B-atet pyri m di n-2(3
)-one; and pharnmaceutically acceptable salts thereof.
When conpared to the conpounds disclosed in WO

an@%ﬁ%ﬁ&ﬂ&nuﬁmfaagg@ggggﬁs@Eﬁ%be present invention are

aracterised by the presence of the branched
thlobenzyl group at the 5-position of the

WhH ARG bl s SreGRuO S 252 % i G oinds of e
praseit ilyuitiog ere chéfa@tb?ﬂémﬁly e pré&endaHfeRd bﬁﬁehé&ﬁhxfo%ﬁz"}}? éroup at the

provi de a process for the preparation of a corgoun
-HO@FWE}lO& the tglazwpyltﬁmmwte@amw iscthe gempbendsaif the present

. thereof, which_gonpri reacting a conpound of

m“iSB??ﬂﬂnﬁm@’P?a)tea @%ﬁ%ﬁlﬁnﬁg hydregeand R5 are as defined
in formula (1); with a conpound of forrmula (I11):1 2 1
wherein R and R are as defined in fornula (1) and L

Acb@fdﬁ%&@ MhSinRedtRAY WO @uﬁ{e@ ‘be)Vl&H a pﬂocl‘k‘é 45:0hY §fa‘£§ra@ion of a compound
npound of formJIa( V) (I wher ei n nd

of ﬁ?sma}ae(l)agr #eharmageytically pepgbta 1(e|s;1lt themepfiwibich comptdsssar y
2) gg%%éﬁlgég&f“%a@ﬁ %bll]fﬁlﬁgl II)conpound of forrmula (I), or

(A A/E#O

(I

wherein R3, R* and R are as defined in formula @y

with a compound of formula (III):



10

15

20

into a pharmaceutically acceptable salt thereof; or
converting the resultant conmpound of formula (1) into
wa 20061108y conmpound of fornmula (1); and where HESISEH®H6/000398
converting the resultant conpound of formula (1) into
an optical isomer thereof. bn process (a), the
reactants (I1) and (111) are coupled together in a
sui tabl e organi c sol vent such as di et hyl sul f oxi de
(DVMBO), acetonitrile R | - met hyl - 2- pyrrolidi none
(NWP). The reaction is optionally perforned in the
presence of an added{organi c or inorganic base such as
triethyl amine, N dii -@. 'f‘ hyl animg (DI PEA) or
sodi um hydri de. The rea gn 'S performed in the
presence of a mld reducr™ng agent such a sodi um
borohydride. The reaction is condugcted at a suitable
whereimRer andR egre ao defiriddyin fertmwied) amwbin teprgsents b leayinggrowgs or
boi l i ng point of the solvent. The reaction is
generally continued for a period of about one hour to

' {nl Ndi cates that formation

b) %%f(\f}qgsqﬁ%ag%}lgg&dgr%%%?&?gﬁfgorrpl ete. A suitable

| eaving groups L is halogen, particularly chloro or

bromo. In one enbodinment, L represents chloro. In

process (b), the reactapt |(1V) is subjected to acid

cat al ysed hydrol ysis i R~ |suitabl e organic sol vent

such as di oxane, tetrah ran (THF),

di met hyl sul phoxi de or ™- 2-pyrrolidinone.

Sui t abl e aci ds i ncl udesi nor Hds such as

hydrochl oric acid or ﬁy acid, or strong

reaction i s conducted S
normal | y betwgegn— teyper turesand the boiling
poi nt of the sdl vent . I %i-A [ eneral |y
conti nued for a period of MbouP ond t gzone day,
or until analysis indicates that fo on of the
required product is conplete. It wiIMbe apparent to a
person skilled in the artlygat in the above processes
it may be desirable or neée sary to protect an am ne,
hydroxyl or other potentially reactive group. Suitable
prot ecti,ng;groups 9nd details of processes for adding
whermih R ¢ RoyRNgR bamhR tare apdefired. in formula (1);

it abllg t enper at ur e,

and where necessary converting the resultant compound of formula (I), or another salt thereof,
into a pharmaceutically acceptable salt thereof; or converting the resultant compound of
formula (I) into a further compound of formula (I); and where desired converting the resultant

compound of formula (I) into an optical isomer thereof.

In process (a), the reactants (II) and (IIT) are coupled together in a suitable organic solvent
such as dimethylsulfoxide (DMSO), acetonitrile or 1-methyl-2-pyrrolidinone (NMP). The
reaction is optionally performed in the presence of an added organic or inorganic base such
as triethylamine, N,N-diisopropylethylamine (DIPEA) or sodium hydride. The reaction is
performed in the presence of a mild reducing agent such a sodium borohydride. The

reaction is conducted at a suitable temperature, normally between room temperature and
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in general, well known in the art. See, for exanple,

"Protective G-oups in Organic Synthesis”, 3rd Edition
w02082)7215y G eene and Wits. The present i nvent POWSE2006/000398

i ncl udes conpounds of forrmula (I) in the form of

salts. Suitable salts incluge those fornmed with

organi c or inorganic acids or organic or inorganic

bases. Such salts will normally be pharmaceutically
the 9&%5%%3%& 6f ﬁxletsmHﬂﬂ”Tﬁ@fetaétl&f is %@ﬁkrﬁ’l'ﬁ@édlﬁi%ﬁéﬂ foR @'ﬂeﬁod of about
e acids or bases may utility in

onefieptr ateiverekaorhnil pdly iaindivates ﬁhat Eﬁ@l@@ﬂp ofitg ffifnllﬂ’«d product is
question. Salts of conpeunds of formula (l) may be
confpdetendl stijeblelzaving gravpe Lf iskalegamppartienlady clzforpgrtbromo. In one
enantioner or racemate thereof, with one or nore
emi®@ithyet] Enfepraabnts bklosppr opri ate aci d or base. The
reaction nay be carried out in a solvent or nediumin
which the salt is insoluble or in a solvent in which

In é&%ﬁ%@{)tth% zqarsé%ﬁtjg&gﬁslgugkc ?%@FJ@? ﬁ% m@g%}&cg'olg/x Y a suitable
orgﬁlﬂlé L1 EntQhcIs 8 BXHne, tehihydiofiBin (TBIF) Qﬁﬁiéﬁﬂflslu[ph‘e)ﬁtﬂu @r @¢¥methyl-
by freeze drying. The reaction may_al so

—pmoladlh@tha Suitabhe aridsinclyde inorgamic aadscaeh %byckefhl%c aid or

n _exc f

hY%@?{gﬁ% ac @%? str&m pé\&ga&g g?iﬁy oa\(/gmm{rlr‘gérﬁyé fc %1 i) Tﬁ@%éiactgcgl is
condeaed bt}/a amable&élhpératutéj aonmﬂysliet\k/ée&ﬂwm telnperature axghtie boiling
Dol A NS T e oG BEh b S PR our o
one]eclla?h&r urft @ IRRYGY ﬁldhééteg\ﬂﬂt I‘f@ljiﬂﬂaﬁon oF tﬂ‘ér}@%\ﬁre‘drbr&hﬁt is complete.

érature, or e prepared using known methods
that will be readlly apparent to the man skilled

Tt will be apparent to a person skilled in the art that in the above processes it may be
desirable or necessary to protect an amine, hydroxyl or other potentially reactive group.
Suitable protecting groups and details of processes for adding and removing such groups are,
in general, well known in the art. See, for example, “Protective Groups in Organic Synthesis",
3rd Edition (1999) by Greene and Wuts.

The present invention includes compounds of formula (I) in the form of salts. Suitable salts
include those formed with organic or inorganic acids or organic or inorganic bases. Such
salts will normally be pharmaceutically acceptable although salts of non-pharmaceutically
acceptable acids or bases may be of utility in the preparation and purification of the

compound in question.

Salts of compounds of formula () may be formed by reacting the free compound, or a salt,
enantiomer or racemate thereof, with one or more equivalents of the appropriate acid or base.
The reaction may be carried out in a solvent or medium in which the salt is insoluble or in a
solvent in which the salt is soluble, for example, water, dioxan, ethanol, tetrahydrofuran or

diethy! ether, or a mixture of solvents, which may be removed in vacuo or by freeze drying.



in the art. Conpounds of formula (IV) are either known
fromAD 01/ 25242 or may be prepared usi ng known net hods
wohete/1fdshk be readily apparent to the man ski | PETSEZN06/000398
the art. One such suitable route is shown in the
foll ow ng Schene. Conpounds of fornmula (V) are either
known fromWD 00/0951 1 or may be prepared using known
met hods that will be readily apparent to the man
’I'hesrl‘dc'tlbx? ﬂlay rdlsB BE a MeltathdtiRhl FI@EPHEE m {D/H@ edeso@fonfag idhid:@hange
(Vv), t hence those of fornmula ( may be prepared
resims shovvn in the follow ng Schene: (V) SUI tabl e specific
net hods for the preparation of conpounds of fornulae
(rey, (i), (1v), (V) and (VI) are detailed in the

ConfipGiitRs 85fos@btal (U nfy, i@ npia $e e éﬁﬁ@ st knemmnanethsdicthat will be
net hods represent specific enbodi nents of the

reaqglyc?@@g@@tstodhe mae Sklllieé i the art: e aichsyitahle reweisshawa indhe
fbﬂ@ﬁm% such or in protected form Suitable
ec |ng groups and details of processes for adding
and renmovi ng such groups are, in general, well known
in the art. See, for exanple, “Prot ecti ve Groups in
Organic Synthesis", 3rd Edition (1999) by G eene and

Wits. Ihe conpounds of the invent|¥n nd internedi at s
thereto be isolated fromtheir
and, ifRnecgssary further purifiedg

ctlpn m xt ur
t echni gues @Hconpoquﬁoof f or nuka_

N
stere0|sog§rs forms. Ihérefore, aII antloners S
, racemat eggand m igmereof ar al
|n§f—£ W?lt\ththe scope ofthe I N

various optical isonmers may be |solated by separatlon
of a stergpisoneric nmixture of the conpounds using
conventional techniques, for exanple, fractilogpgl
crystallisation, or HPLC Alternatively, the|vaeoous
optical isomers nay be prepared directly usiyng

% tically active starting materials. The conpounds  ofgs
o) la (1) conta¥n, two stereogeni ntres and

ttls ®xi st mﬁ %\}i/

R\ OH HO N _R aq HCI R\N OH HO

{n

Compounds of formulae (III) are either commercially available, or known in the literature,

or may be prepared using known methods that will be readily apparent to the man skilled

in the art.

Compounds of formula (IV) are either known from WO 01/25242 or may be prepared
using known methods that will be readily apparent to the man skilled in the art. One such

suitable route is shown in the following Scheme.
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di screte stereoisoners fornms as shown in fornulae (Ia)
to (1d) (la) (Ib) (lc) (Id) Al such four

wetearsao7soner s and any nmi xtures thereof are i neCusg&zdo6/000398
within the scope of the invention. In one enbodi nment,
the conpounds of formula (I)ohave the stereochem stry
shown in forrmula (la). In another enbodi nent, the
compounds of fornula (1) have the stereochem stry
shown in formula (1b). Internedi ate conpounds may al so
exi st in stereoisoneric forns and may be used as
purified enantioners, diastereoners, racemates or
m xt ures. The conpounds of fornula (1), and their
pharmaceutically acceptable salts are useful because
t hey possess pharnmacol ogi cal activity as antagonists
of the CX3CRI receptor. In particular, when conpared
to the conpounds specifically exenplified in WO
01/ 25242, the conpounds of fornula (1) okst e present
i nvent®%eq| possess signiRicantly inproved potlencies for
I nhi bi t f the CX3§ racept or and / orrR'decieased
pot enciges for pphibition N
Pr ef er r eanconpounds of thé present inventioﬁ’display
both em ed potencyfTorthe Tnhibitjqn
dedh%ﬁ% pat ency for inhibition of C&%ﬁ%d'
aspect th® pr&ent invention provides a conpound o
formul a &I) or a pharnmaceutically acceptqﬁ}e salt
t hereof, Mor use as a nedicanent. In another aspect
the present invention provides the use of a c%ﬁpéund
of forrmula (I) or a pharmaceutically accept &' sal t
t heregf, in the manufacture of a nedicanepnt, for the

treat t or prophylaxis of diseases or Eorgitions in
whi chr'ant agoni sm of the C%%gRI receptor i~ beneficial.
N

Ra\\N OH MeOH RA_ OH
R Sf R
N
a— |
N N*S*@_ 2
R

D ——
H3C’O_<\N I N/)\S/ \:;
RZ
Compounds of formula (V) are either known from WO 00/09511 or may be prepared using

()

known methods that will be readily apparent to the man skilled in the art.

For example, compounds of formula (V), and thence those of formula (VI), may be

prepared as shown in the following Scheme:
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In anot her aspect the present invention provides the

use of a conmpound of formula (1) or a pharnmaceutically
weacowphasi e salt thereof, in the manufacture oPC&SE2006/000398

medi cament, for the treatnent or prophyl axis of

neur odegenerative disorders, jdenyelinating di sease,

cardi o- and cerebrovascul ar at heroscl erotic disorders,

peri pheral artery disease, rheunmatoid arthritis,

pul nonary di geases such as COPD, asthma Qr pain. In

anot her asp he present invention pr S the use

of a conpou ofYformula (1) or a pharnd%eut'cally

accept abl e SE ergqf, in._the manufact 5e £ aoH

medi canment, TolNthe treat or prophyIaX|& 0

mul tiple sckerosis (M5). In gR t her aspgct the present

|nventhm_Qro | t he use of a co f Normul a

(1) or a ph& titel |y acceptabl hé&gﬂf in

t he manufacture of a nedlcanent for the treatnent or

prophyl axi s of atherosclerosis by preventi(mg and/ or

reduci ng the formati on of new at heroscl erotic | esions

or plaques and/or by preventing or slow ng progression

of existing |esions and plaques. In another aspect the

present invention provides the useiof a conpound of

formula (1) or a pharmaceutical | yr tabl e salt

thereof, in the %&gcture of a di canent, for the

treatment or prod ydaxis of atherdSs| O by

changi ng the conp®¥Sa on of the plaqlies to reduce the

ri sk of plaqueTupture artd atﬂ otig' events.

er

According to therinvention, H: so proyi ded a

met hod of treafiqg, QOr redu0|ng e Nis UlE;»eq§es
or conditionski'n W t agoni sm of the CX B
receptor is beneficial which conpri(¥es adm nistering

to a person suffering fromor at risk of, said disease
or condition, a therapeutically effective anmount of a
or a pharmaceuti cal

| d of f I
Sulgagﬁp ﬁ%gﬁcgn%thgésnfghgw@éﬁparm%r@ cpmpeynsly of feyur %Mﬂa, 11D, (IV),
Mg%@m % dE{aﬁ@& irf‘tge E%tmﬁfe? E&J’El%g otf'al% ﬂrés%ﬁt %phcatlon and such

egenerat |
methods represent spe01ﬁc embodlments of the processes of the invention.

Intermediate compounds may be used as such or in protected form. Suitable protecting
groups and details of processes for adding and removing such groups are, in general, well
known in the art. See, for example, “Protective Groups in Organic Synthesis", 3rd Edition
(1999) by Greene and Wuts.

The compounds of the invention and intermediates thereto may be isolated from their reaction

mixtures and, if necessary further purified, by using standard techniques.

The compounds of formula (I) may exist in stereoisomeric forms. Therefore, all enantiomers,
diastereomers, racemates and mixtures thereof are included within the scope of the invention.
The various optical isomers may be isolated by separation of a stereoisomeric mixture of the

compounds using conventional techniques, for example, fractional crystallisation, or HPLC.
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di sorders, denyelinating di sease, cardio- and
cerebrovascul ar atherosclerotic disorders, periphera
wanvwriy7dr sease, rheumatoid arthritis, pul monaPgT/SE2006/000398
di seases such as COPD, asthma or pain in a person
suffering fromor at risk ofl2 said di sease or
condi ti on, wherein the nethod conprises adm nistering
to the person a therapeutically effective anount of a
ALERIRRENthe hrib Y dPLA idomerPhapbdpRpares Bl dtl 9@1'51'11% optlcally active
acceptable salt "'thereof. There is al so provi
starting motgrialf. treating, or reducing the risk of, nultlple
sclerosis (Ms) in a person suffering fromor at risk
of, said disease or condition, wherein the nethod

TheCdioti®ofdekil g} il hﬁ@stél’é@g@&f &@ftestand may thus exist in four
t herapeutically effective amount_ of a conpound of

disqrefe sareqispraprie foras phshowad fereiae ) &€t abl e sal t
thereof. There is also provided a nmethod of treating,
or reducing the risk of atherosclerosis by preventing
and/ or reducing the formation of new gt herosclerotic
| esi oRsgr pl aques and /or by preventR or sl ow ng
progr gssi of existing |esions and in a
person sufflering fromor at risk of, sgaid disegge or
cond|$r{m%‘ ei'n the nethod conprléés\ o

st

adm ni ingto the person a therapeutic I Iy effectlve
amoun$—pf>x§ congound of formula (I

phe ugﬂgally acceptable salt t her

al so Yr o deg a~yreny OCL;Of treating, ré’duo‘$

ri sk of atherosc bsi's by changi ng the corrp05|t ) 01R

the plaques so as to reduce the risk of &anue rupture
and at hef®t hrombotic events in a person @iffering from
or at risk of, said disease or conditi an, wherein the

nd of
salt

ically effective anount of a _g
f or muR’s (1)} or a pharmaceutically accébtab

thergof . | p\anobher aspect the invent Rén\p a
phar rrac ical formulation conpri sing
t her ycally effective anount of a

a
fQ§gg a|([§L oria pharnaceutlcallyo ce qp s It
t her e e wth a pharnace

(Id)

acceptabl e adj uvj Kl uent

All such four stereoisomers and any mixtures thereof are included within the scope of the

_invention. In one embodiment, the compounds of formula (I) have the stereochemistry shown

in formula (I2). In another embodiment, the compounds of formula (I) have the

stereochemistry shown in formula (Ib).

Intermediate compounds may also exist in stereoisomeric forms and may be used as purified

enantiomers, diastereomers, racemates or mixtures.
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or carrier, for use in the treatnent or prophyl axis of

di seases or conditions in which antagoni smof the
WQXBGRb72secept or is beneficial. In another aspect/SEn®6/000398

i nvention provides a pharmaceutical fornmulation

conprising a therapeuticallyj¢ffective anount of a

conpound of formula (1), or a pharnmaceutically

acceptable salt thereof, in adm xture with a

pharmaceutically acceptabl e adjuvant, diluent or
The@ompeunds bbformsla (Dyarditkeit pleanpesnticaily aoseppibid saks sre@beful because

neur ode nera ive disorders, denyelinat di sease

e(yaroaﬁeés ﬁaac‘@ }%%rstx @+ atagonsis ofdhe @X@@ﬁk TegFRIGF- é@p@mcular

AR bR LEATRASHES B 50
co{%ﬁ@ﬂ(ﬂd@%‘f f&nﬁﬂ‘z?(l)@f;tﬁH bidsaht ihmish %Bés@& SREdS! griﬂl]p?oved

erapeutically effective anount a conpoun
pofearins fa iffiibition of thefEigGRL easrbptoahﬂ@/oadm«pﬂ:sadbpetemabs for inhibition
there in adm xture with a pharnmaceut] cal

of gb&%%&&% [reeeRgr- Rraterred aPIEEHIIs G thegmpseat mvmrronrrb@lashboth
I f
enlg'cﬁlgte é ?fo} th%t ﬁl@ﬁg@g?g %{%%r@e r{{ﬁl’de&e%e \P%gén%gr?&] Shibltbn of
cxﬁmgnaceutrcal fornmul ati on conprising a
therapeutically effective anount of a conpound of
for nmul a (I) or a pharnmaceutically acceptable salt
er eof dm xture with a harnace i cal

In SR BRI PSR OLPIoYLet & EORRP PR TorgHia R er an ¢ he
phirnBRbuRAhy QEceg{aBE: t%réofofor?&@%r fﬁ%ﬁl@ﬁlﬁéﬂts by
preventing and reducing the formation o
at heroscl erotic | esions and/or plaques and/or by
preven ing or slow ng progression of existing |esions
?ﬂa the prr%eatrmvmronam‘eé@s theyusqfeseompound efifaramla (I) or a

p11$1ﬁ%¥é Ba7 oGRP Bt Ohs bbbt for e

treht@ieftbBpropilylags oﬁdlpéa@émﬁaﬁ@ﬁi Inywisier %ﬁg&hﬁn salte CX3CR1
thereof, 1n adm xture with a pharmaceutically

reoaptoerstmhbﬁclaidj uvant, diluent or carrier, for use in
the treatnent or prophylaxis of atherosclerosis by
changi ng the conposition of the plagues so as to

In 5&%%154}%%?&8{ in%n%%ﬁ%rovlilgets%{lg uid§ aactorr]neprogﬁctl] of ﬁ)brr%uac(l) ora

pharmaceutically acceptable salt thereof, in the manufacture of a medicament, for the

treatment or prophylaxis of neurodegenerative disorders, demyelinating disease,
cardio- and cerebrovascular atherosclerotic disorders, peripheral artery disease, rheumatoid

arthritis, pulmonary diseases such as COPD, asthma or pain.

In another aspect the present invention provides the use of a compound of formula (I) or a
pharmaceutically acceptable salt thereof, in the manufacture of a medicament, for the

treatment or prophylaxis of multiple sclerosis (MS).

In another aspect the present invention provides the use of a compound of formula (I) or a
pharmaceutically acceptable salt thereof, in the manufacture of a medicament, for the

treatment or prophylaxis of atherosclerosis by preventing and/or reducing the formation of
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events. The compounds of formula (1) and their
phar maceutically acceptable salts are indicated for
wageosim7she treat nent or prophyl axi s of di sease6T/SE2006/000398
conditions in which nodul ation of activity at the
CX3CRI receptor is desirablgs In particular, the
conpounds are indicated for use in the treatnent of
neur odegenerati ve di sorders or denyelinating disease
in mammal s i ncluding man. More particularly, the
newcdhrpongtedeticalesionneli pdaques afidior bispreventinger slosangrpiogragsion of
%%ple ﬁﬁlerosis. The conpounds are al so indicated
iopg @ PlaqYeSt he treatment of pain, rheurmtoid
arthritis, osteoarthritis, cardio- and cerebrovascul ar
atherosclerotic disorders, peripheral artery disease
In afdtHeridhdt BRI PreRit @K t@lonptpadéehs nedof Casnabduindos fdrhala (I) or a
may be specifically nentioned are: neurodegenerative
phantiaseutiraly apeeptibleetaltithereofs by the manufagiureebamisedicament, for the

Al zheiner: s dis e otrophic.lateral scleraqsis.and
treal oLt RGPBTSHS 8F G POBRas Ly PRSP PP icihs e pIAREs t
redufll BRARE o?ﬁﬂ I%Jhganéaﬂd%&aﬁ%mac etdn, encephal opat hy,

Hunti ngto g i Sease, frontotenporal denentia, Lewy

body denentia and vascul ar denentia; pol yneuropat hi es,

for exanple, CGuillain-Barre syndrome, chronic

Accpringiorthe Brgniiemihars walsormgo st s method|of eating, 4t FrRiucing the risk
of, cgyéagésfog%g{ldiﬂgﬁs%1 Wi %n‘%dysn?gptpg l(ﬁé‘aﬁ@it lt%h@p?tér $W¥eheficial which
enyell nation, Tor éxa e, acute

conpiSSANALRALY AL APEAOHRQifferBB FRPN 8F ATURIJE! Jaf] diBhse or condition,
Subacut e scl efosi ng panencephalitis; neuromnuscul ar

a thelapartidaliyseffdative esnanmt o 2 coppetidof Srgnavisorarpharmaceutically
L%ggs%ékgatgg syndrone; spinal disorders, for exanple,

acegpt ithersakt i ¢ paraparesis and stiff-nman syndrone;
par aneopl asti c syndronmes, for exanple, cerebellar
degenerati on and encephal onyelitis; traumatic brain

ThetdYs WIsY préfi@édd Method de@4tinggbt R@neihg tHeafigkalf] Wodrodegenerative
system csclerosis; viral infections; o

disopdars siemyelinatime diiscased catilive and eereliroyaseplanpiberosetanotie idigorders,

periBhtralATY fseat: ThrCael An g R oo tgf eb LRy esthma
or pﬁﬁlsih %gg?ég%%%ff bR APk §di@ disPA: P REN i SH, SRRASS the

suc a ma or paln.
method comprises administering to the person a therapeutically effective amount of a

. ul
ex1sfuag

" compound of formula (I) or a pharmaceutically acceptable salt thereof.

There is also provided a method of treating, or reducing the risk of, multiple sclerosis (MS)
in a person suffering from or at risk of, said disease or condition, wherein the method
comprises administering to the person a therapeutically effective amount of a compound of

formula (I) or a pharmaceutically acceptable salt thereof.

There is also provided a method of treating, or reducing the risk of atherosclerosis by
preventing and/or reducing the formation of new atherosclerotic lesions or plaques and /or
by preventing or slowing progression of existing lesions and plaques in a person suffering

from or at risk of, said disease or condition, wherein the method comprises administering
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The conpounds of the invention are also indicated for
use in the treatnent of atherosclerosis by preventing
wanaaicaw72seduci ng the formati on of new at her oscPeTSE2®6/000398
| esi ons or plaques and/or by preventing or slow ng
progressi on of existing | esilgns and pl aques. The
conpounds of the invention are also indicated for use
in the treatnment of atherosclerosis by changing the
conposi tion of the plaques so as to reduce the risk of
to te prren 7 Uprepeusicalll clieAeanTBHOR mpsvB 0f formmes (1) or a
conpoun of t i nventipn are also indicated for use
phayRageffic qﬁ’é‘&?%ﬂ:ﬁe Bapt t?xﬁqep muatory bowel disease (1BD),
for exanple, Crohn's disease and ulcerative colitis,
by induci ng rem ssion and/ or maintaining remssion of
TherBD. alf mrphivbdx nfethiodl cfxetis dr talubmghe tislcof atlidrysclerosis by
relevant to the treatnent of persons who have suffered
chapgipg theicomposiiionsefthe plaques so ag to reduse it risk of plegreraipie ausl
be.at .increased risk of .. the.di sease or.condition in ...
athelbimbaie RARSR APTn P RE ST AL b SE0 Qiseh i ndition
' hikd i eetsufle thdanatibaK decve
RS Rod A aRuaESREal IR agsahal
amovi ofiavempeant dfdemtild (B dr bphgenetutically s¢depgblersalt thereof.
screening to be particularly susceptible to devel oping
t he di sease or condition. For the above nentioned

in GREERRLY B WO R boPRes L RuRaR BRI SO E o
theRbe@bAlp et dtieiagidbuaél 4 dengouaa biRiHnulieg), oe d phiteweyically

in general, satisfactory results are obtained when the
acceptalplo saltithegnof, inddiniiteteayiiua pharmacwyisgldy adfcepthble adjuvent, diluent

form of between 1 and 2Q00 r r day. The .conpoynds
or IR TS M e AR ol G5 e SORpliaes I hich
anté’%h!is}‘r%ftﬁ@%}é gl 18REeptdlBY bR fREd on their own, or in

the form of é%proprlate pharmaceuti cal conpositions in

whi ch the conmpound or derivative is in adm xture with

a pharmaceutical |y acceptabl e adjuvant, diluentor .
In angther espectibiprinviestionaprovidenmphamapsuticplformylation compritiega
the;a%éutﬁ:gh)e/ reﬁjectwe%(r:xllolilndl 2 c?orrr%o’und of formula (I), or a pharmaceutically
acceptable salt thereof, in admixture with a pharmaceutically acceptable adjuvant, diluent
or carrier, for use in the treatment or prophylaxis of neurodegenerative disorders,
demyelinating disease, cardio- and cerebrovascular atherosclerotic disorders, peripheral

artery disease, rheumatoid arthritis, COPD, asthma or pain.

In another aspect the invention provides a pharmaceutical formulation comprising a
therapeutically effective amount of a compound of formula (I), or a pharmaceutically
acceptable salt thereof, in admixture with a pharmaceutically acceptable adjuvant, diluent

or carrier, for use in the treatment or prophylaxis of multiple sclerosis.

In another aspect the present invention provides a pharmaceutical formulation comprising
a therapeutically effective amount of a compound of formula (I), or a pharmaceutically

acceptable salt thereof, in admixture with a pharmaceutically acceptable adjuvant, diluent
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subl i ngual or rectal), intranasal, intravenous,
topical or other parenteral routes. Conventional
wonrowadwses for the selection and preparation 8CT/SE2006/000398
sui tabl e pharmaceutical fornulations are described in,
for exanple, "Pharmaceutical $6- The Science of Dosage
Form Designs", M E. Aulton, Churchill Livingstone,
1988. The pharmaceuti cal conposition preferably
conprises |l ess than 80% and nore preferably | ess than
or SPEE fforuse dntheureatnadnt boprephplagis of atheroaclerosisr?y preventing and
harnpceutically acceptahle salt thereof . There is )
re é’FE‘&r[E? g‘(ﬂn&‘g‘&n 8%/%%@55@8 q?ﬁﬂ’ﬂf ﬁ‘él%‘s &pdPrpiagvessndéon by peeventing
' i1k d; rises mxing the
o ?Eg’? e%i e%h{egé.;&;Tﬂpe&ggoi& OIlEJérll S aop %ﬁa&ﬁ%})a (1) and
pharmaceutical |y acceptabl e derivatives thereof, may
be used on their own, or in the formof appropriate .
In gnpshermerast thearesentipuaitionpnevifes WhaUhanuécaid'uqmmﬂftilbrmomprismg
' ' LS. ' re with har eutica i
o R el OB S H imPotd aPrns O, ot pharmicontcall
ace®PfbR saft tiRdré AN Hhni P8rdWith Q%Paﬁr?ac@@'foail& I%ée?galb;eoaldjuvan’c, diluent
enteral (including oral, sublingual or-recta
or ¢antierafasaé in tha treatwendoisproppylaxiabf stherotdi&osip &% @RArRirdd the
rout es. nyventional procedures for the selection and
CORPASHIANAL 5P laspies s asdp Feduphie misk efiplp@usi ruptorerndathicotsrombotic
evedfe described in, for exanple, "Pharmaceuticals - The
ci ence of Dosage Form Designs", M E. Aul ton,
Churchill Livingstone, 1988. The pharnaceuti cal
conposition preferably conprises | ess than 80% and
Theenrepqynds efifatsiyla (I swd thein ph&tfcarticalycmogmabielsadh afedndivited for

' bl It th f.
el o ¥ GEPRB e st QLG higrs inaish ajouladivont activity
at tB CXYCR1 ?ec@fi‘t@f REGHbIC 3h $ﬁr§gﬁ9§,‘ k! c%ﬂlﬁto &l taﬁeggaf;clgﬁ%gfog Jise in the

m xi hg the 1ngredients. I nventio u

tredtmentofiheuradégeneruties dipbrders\wh Aeal Slirtin e MReARGn RlanfidlidMERding
r a pharmaceutically acceptable salt thereof, or

) o
maxgt 1\)69@ iPREicBlatly dh¢ caraprynds are dnlieated for use in the treatment of multiple

sclerosis. The compounds are also indicated to be useful in the treatment of pain, theumatoid

arthritis, osteoarthritis, cardio- and cerebrovascular atherosclerotic disorders, peripheral

artery disease and pulmonary arterial hypertension.

Conditions that may be specifically mentioned are: neurodegenerative diseases and dementia
disorders, for example, Alzheimer’s disease, amyotrophic lateral sclerosis and other motor
neuron diseases, Creutzfeldt-Jacob’s disease and other prion diseases, HIV encephalopathy,
Huntington’s disease, frontotemporal dementia, Lewy body dementia and vascular dementia;
polyneuropathies, for example, Guillain-Barré syndrome, chronic inflammatory
demyelinating polyradiculoneuropathy, multifocal motor neuropathy and plexopathies; CNS
demyelination, for example, acute disseminated/haemorrhagic encephalomyelitis and
subacute sclerosing panencephalitis; neuromuscular disorders, for example, myasthenia gravis
and Lambert-Eaton syndrome; spinal disorders, for example, tropical spastic paraparesis and
stiff-man syndrome; paraneoplastic syndromes, for example, cerebellar degeneration and

encephalomyelitis; traumatic brain injury; migraine; cancer; allograft rejection; systemic
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formul ati on conprising a conpound of forrmula (1), is
adm ni stered concurrently or sequentially wth therapy
wanweaw7an agent for the treatnent of any one BET/SE2006/000398
cardi o- and cerebrovascul ar at heroscl erotic di sorders
and peripheral artery diseage.Iln particular, a
conpound of formula (1) or a pharmaceutically
acceptable salt thereof may be admi nistered in
scleASRO GirAtih @B st fhr£RBRasdsl fed diSsHs@Nfor @kariBlE Analhrid; Periodontal
followm ng groups: 1) anti-inflammatory agents, for
diseasea np{oegrd'a?inlﬂgﬂi@s stfakegcorensey heastadiseass; ise afmi@igeart disease; and

i b f f1urbi j .
s 4B S PRGN e bR A gpgr i

(5-LO i nhibitors e.g. AZD4407, Zi | euton, 1icofel one, CJI

3610, CJI 3454; FLAP inhibitors e.g. BAY-Y- 1015,

o M B R I o g
by pre¢&in8and/ok AFRBING s forBatforCdTEREbABerogIBLHO RRIons or plaques
Y293111, accolate, MK571); 2) anti-hypertensive
andagdytseveting exslnping pragressiqreofisixisting desiqns agd plagses: ol ol |
atenol ol, sotalol); b) angiotensin converting enzyne
inhibitors (e.g.captopril, rampril, quinapril,
. G [ ¢ ;
T R o o S RAPR} i 8GR e toatgent o aherogglorosi
by gt ersdompokitive 6£fht plaqasstsagetu ethsce(tke sk aflpdmjae huptyre and
candesartan, tel em sartan, |osartan); 3)
athegptbroreldigeverris-i a, for exanple, a) thronbin inhibitors
(e.g.xinelagatran), heparines, factor Xa inhibitors;
b) platel et aggregation inhibitors (e.qg.clopidrogrel,

Thd EsthiRindé Bethe RERaHSEhre aM6AA@IBIted for use in the treatment of inflammatory

bowel disease (IBD), for example, Crohn’s disease and ulcerative colitis, by inducing

remission and/or maintaining remission of IBD.

Prophylaxis is expected to be particularly relevant to the treatment of persons who have
suffered a previous episode of, or are otherwise considered to be at increased risk of, the
disease or condition in question. Persons at risk of developing a particular disease or
condition generally include those having a family history of the disease or condition, or
those who have been identified by genetic testing or screening to be particularly

susceptible to developing the disease or condition.

For the above mentioned therapeutic indications, the dosage administered will, of course, vary
with the compound employed, the mode of administration and the treatment desired.
However, in general, satisfactory results are obtained when the compounds are administered

at a dosage of the solid form of between 1 mg and 2000 mg per day.

The compounds of formula (I) and pharmaceutically acceptable derivatives thereof, may be
used on their own, or in the form of appropriate pharmaceutical compositions in which the

compound or derivative is in admixture with a pharmaceutically acceptable adjuvant, diluent
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4) nodul ators of lipid netabolism for exanple, a)
insulin sensitizers such as PPAR agoni sts

woeow/1p725gl i t azone, rosiglitazone, Galida, PCT/SE2006/000398
mur agl i tazaar, gefenrozil, fenofbrate); b) HVG CoA
reductase inhibitors, statigg (e.g.sinmvastatin,
pravastatin, atorvaststin, rosuvastatin, fluvastatin,
pitavastatin); c) cholesterol absorption inhibitors

e. g.ezetim . i i Bi ot
o A P ey
subﬁﬂtt_fﬁﬁp bﬂfe_cfmf,ll Mnahazials :irg)avpimsptmplidabas@h(tmiardﬂtqr@lrlgpteg)
anti-angi nal a , : i ,
MR T A T
forrﬁﬁl%qgljixsteag? gE@#RQ&‘in‘? ?d}teiamgﬁf aaeahdeuti GRS TRESEshebasTdosage

. e tnvention is illustrated, but in nag
Forneledigns't MAE. Ayltor €hiuodhilbhivingstonsp?&ss Thephasmapeutical

comSrHHER BRI SOTPTEEIGS LR ve uF Bistrabiflesd A SoA
conﬁﬂ?)%ﬂ BEFYmHBRD, b1Qf phafRdelidatly abieprible@nls thoro€ typical ly

un under an i'nert atnosphere of nitrogen or argon. 1H
and 13C NWR spectra were recorded at 400 MHz for

roton and.100 Mz ly. C - it . ' . .
The%ﬁ I5als0 pgﬁﬁd%ﬁ@rgge.:esg Eo? 5%3@‘5 %e{aolﬁll]og 512%1 %aﬁﬁgbeg%}n@ Eé(’)Brﬁ isguon that
conprRBemiibdthéigredléeat s, or a Bruker Avance 400 NVR

spectronmeter equipped with a 60 m dual inverse flow
probe with Z-gradients, or a Bruker DPX400 NWMR

pect i . . .
B S
used on their own, or in the form of appropriate pharmaceutical compositions in which the

—

compound or derivative is in admixture with a pharmaceutically acceptable adjuvant, diluent
or carrier. Administration may be by, but is not limited to, enteral (including oral,
sublingual or rectal), intranasal, intravenous, topical or other parenteral routes.
Conventional procedures for the selection and preparation of suitable pharmaceutical
formulations are described in, for example, "Pharmaceuticals - The Science of Dosage
Form Designs", M. E. Aulton, Churchill Livingstone, 1988. The pharmaceutical
composition preferably comprises less than 80% and more preferably less than 50% of a

compound of formula (I), or a pharmaceutically acceptable salt thereof.

There is also provided a process for the preparation of such a pharmaceutical composition that

comprises mixing the ingredients.

The invention further relates to combination therapies wherein a compound of formula (1)
or a pharmaceutically acceptable salt thereof, or a pharmaceutical composition or
formulation comprising a compound of formula (I), is administered concurrently or
sequentially with therapy and/or an agent for the treatment of any one of cardio- and

cerebrovascular atherosclerotic disorders and peripheral artery disease.



were recorded on a Bruker av600 NVR spectroneter
equi pped wth a 5mm BBI probehead with Z-gradients.
wG@QMehbi2s1H NVR spectra were recorded on a Var PEW/SE2006/000398
Gem ni 300 NVR 20 equi pped with a 5mm BBI probehead.
Unl ess specifically noted i mothe exanples, spectra
were recorded at 400 WHz for proton and 100 MHz for
carbon-13. The follow ng reference signals were used:
the mddle Iine of DMS(d 6 d 2.50 (1H), d 39.51 (130);
In pehieutar,dotompouné ob for@BBAD o Bpigtmacemjically agcegatig sqll theyeof may
acetone-d6 2.04 (1H), 206.5 O and CDA 3, d_ 7. 26 _
be admipisteadan gpegiation Fiyh comeRRrds Tiohigns o P aéh‘} follgmying groups:
ot herwi se indicated). Enantioneric excess was
determ ned by GC on a Cycl odex B columm (isothermc

1) a8l fl@AndRGy Bhts, MiesampRetra were recorded on a
Vaters L consisting of an Alliance 2795 (LC) and a
20 DiSudDe (ggaatetypolieylivesil, sppeafewmeproxen, Thibipsefen, diclofenac,
spectronet er was equi pped with an 30 el ectrospray ion
sou?@@n{e@g}‘?’ operated in a positive or negative ion

2532 q?ukm?en%%whmg M%i&%g@FW%ﬁbiWs 230 7D440B:2Seuton,

ctroneter”was scanne omnfiz 100-700 with a scan

t i MHcetblode ACNB6 00, XJ334Be Pandt inhibitomer e BreY o 68Y G031,
either Waters X-Terra Ms, C8- columms, (3.5 rrm9 50 Cor
100 MIRIN, MK SEB1834; LT hydselaph ishibiprse- A GE 993 SCoT461A);

I . m.i . d.
S3L ke o S 8 MR TR oo,

neups@éy9r aci dic nobile phase system running at 0%
to 100% organi c phase in 4-5 mnutes, flowrate 0.3
2) antithyperterNsietagahts nfobexammpdlase system acetonitrile /[ 10

MM NH4QA ) 1 Me 95: 5)], 10 M NH4OA .
/a)wb@&“b(léqlé%q(ezgmfepfmt@!@i@! 105?359’[ / MeCN (9/ 1;: ] .(aq )

(8 Buto T s AR PO o R SR ) il s

[ deeﬁglﬁ%g?t ion was performed on a GC-Ms (GC 6890,
5973N MSD) suppli ed
¢) calcium channel blockers (e.g.verapamil, diltiazem, felodipine, amlodipine);
d) angiotensin II receptor antagonists (e.g.irbesartan, candesartan,telemisartan,
losartan);
3) anti-coagulantia, for example,
a) thrombin inhibitors (e.g.ximelagatran), heparines, factor Xa inhibitors;
b) platelet aggregation inhibitors (e.g.clopidrogrel, ticlopidine, prasugel, AZ4160);
4) modulators of lipid metabolism, for example,
a) insulin sensitizers such as PPAR agonists (e.g.pioglitazone, rosiglitazone, Galida,
muraglitazaar, gefemrozil, fenofibrate);
b) HMG-CoA reductase inhibitors, statins (e.g.simvastatin, pravastatin, atorvaststin,
rosuvastatin, fluvastatin, pitavastatin);
c) cholesterol absorption inhibitors (e.g.ezetimibe);
d) IBAT inhibitors (e.g. AZD-7806);
e) LXR agonists (e.g. GW-683965A, T-0901317);
f) FXR receptor modulators;
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by Agilent Technol ogi es. The colum used was a VF-5

M5, IDO0.25 nmx 30m 0.25 nm (Varian Inc.). A linear
woenpavatsar e gradi ent was applied starting at 2OT/SE2006/000398

(hold 1 mn) and ending at 300 C (hold 1 mn), 25

C/ mnute. The M5 was equi pped with an El ion source.

The M5 was scanned between nfz 50-500 and the scan

speed was set to 3.25 scan/s. The el ectron vol tage was

set to 70 eV. HPLC anal yses were perforned on an

AYi Peaspholipagodbihjorsm consi sting of G 379A Mcro
Vacuum Degassger, GL312A Binary . ), GL367A Vel lplate
5) aggiagglgglrp&%g‘gs,, E’éex?ﬂéﬁa I@H@??fﬁ%‘%ﬁgﬁgg Col urm Conpar t nent
3 R Fex L RS b o Biobtediflih bl dfRroxid
6 t(laa%r,s %%fégdkgl 0 r?rgg;]’ %e%@fr%n% ’Tﬁemélo umrm{Oen'Be ’atier(l(i@mXl ase
inhibAsrsset to 40 C and the flowrate to 1.5 m/mn. The
Di ode Array Detector was scanned from 210- 300 run,
step and peak width were set to 2 nmand 0.05 m n,
respectively. A linear gradient was applied, run from
0% to 100% acetonitrile, in 4 mn. Mbile phase:
The3fGnPith i lth§it=E0, TM ANIPRLHENAEE tb?ttﬁc fdllowid8 examples:
acetonitrile in MITiQ Witer. A fypical wofkup
procedure after a reaction consisted of extraction of

the product with a solvent such as ethyl acetate,
Ge‘Wﬁ%Hﬁ‘?ﬂ“Wrsth wat er followed by drying of the organic

an Q398 G SRR BRTP e R g Bt
werD esftRERBEe® orYeddtiond. [Reapicils Sverd ipidatia r@t€linded afr Z2f) atdbshhere

W was used to visualize the spots. Flash
of nithegenar exgoaphy was preformed on a Conbi Fl ash(r)

Conpanj t usi ng Redi.Se nor mal - pha h
'H ) OB e Recsreres Tob Mo R orcsabant M or
i . f I 3 .
cart1 0} 4 ity £ 140 MRS ER 0B a8 R AN o, o
proedgitk Zhathdiasis @tEBrikwan esmce ROE PR ispatroadetaregippedpit a 60 pl
was run on a G1lson auto-preparative HPLC witih a

duabiingerse dowayolrowish Zogradients L Boaker PRXAR) BB/R speckrometer
equ%%gmithz mclf(:%sap(%genéqu%geg with Z-gradients. 600 MHz 'H NMR spectra

were recorded on a Bruker av600 NMR spectrometer equipped with a 5Smm BBI probehead
with Z-gradients. 300 MHz 'H NMR spectra were recorded on a Varian Gemini 300 NMR
equipped with a 5Smm BBI probehead.

Unless specifically noted in the examples, spectra were recorded at 400 MHz for proton
and 100 MHz for carbon-13. The following reference signals were used: the middle line of
DMSO-ds 8 2.50 (‘H), 5 39.51 (**C); the middle line of CD;0D & 3.31 (*H) or 5 49.15
(3C); acetone-ds 2.04 (*H), 206.5 (**C); and CDCls & 7.26 (‘H), the middle line of CDCl; &
77.16 (**C) (unless otherwise indicated).

Enantiomeric excess was determined by GC on a Cyclodex B column (isothermic elution
100 °C).

Mass spectra were recorded on a Waters LCMS consisting of an Alliance 2795 (LC) and a
ZQ single quadrupole mass spectrometer. The mass spectrometer was equipped with an

electrospray ion source (ESI) operated in a positive or negative ion mode. The capillary
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acetonitrile/ O | Mamoni um acetate in 5% acetonitrile
in MIT1Q Water, run from 20%to 60% acetonitrile, in
w0300si725F ow rate: 20 m/mn. Alternatively, PCT/SE2006/000398

purification was achieved on a sem preparative
Shi madzu LC-8A HPLC with a Shi madzu SPD-1 QA UV-vi s. -
detector equipped with a Waters Symmetry(r) col um
(C18, 5 mMm 100 mMmx 19 nm. G adient with
acetonitrile/0.1%trifluoroacetic acid in M11i

voltege was 3 kUmnﬂﬁhﬂma@ﬁpt@rmla\mﬁt somrtedfram iz PAP-A9Ghwith a scan

timGpf 3 PED s S on pererertaratht Sha e RS -
coll]ﬁ‘xtuﬁe [3.5 E&ME 0§60 finfk Rl P%lﬁneé% apg s%{t&%%*sf ABES AQU3furn

br evi a1 ons have Been used:

(1O@hﬁ1|ﬂk(2[101ﬂﬁi @) Che BbRiGin terdperature was set to 40 °C. A linear gradient was
chl or odi i sopi nocanpheny! borane (DI P-Chl ori de( “80)
applbedbesing=a pentral/oriadidie maipleinbeseAyaiRinn BInnmgrat 8% to 100% organic

ol R P e e oo
mMNH,6AE %.&c{ )a{jm 5%51} offl CROANEIQOA é&pp%cxxr %1/9)]/

concentr t| g material s used wWere eit
[10 anMiINTHJD ec (a“qc)ml\dmi?/d )]aAcrliamobide phrasp seganed
accordi n(g to literature grocedures and ha /d
[133094 HGRAHApa4 aMeC(HARDb  BamdbHLOQM bab) 1 MEEN €8/ 2)Ihe
following are exanples of starting material that were
pr epar ed:
Coxﬁé’dx%ll‘x@er[tﬁ%at%ﬂ w ﬁ:f&ﬁ@@@h aldc-318 (Ges8bo[5H73NAMEDY Eigplied
di n-7-yl)am no] - 4- net hyl pentan-1ol: WO 02/ 076990
by Agl@d)ﬁﬂ"zghnomgm@s- Th@mlumu[used was a VF-5 MS, ID 0.25 mm x 30m, 0.25 pm

(Vefinh S FRS SRS RS BN ABGASLAr g ) 3G Hold 1 min) and

endlgga? g 99‘ B@ fgé‘ﬂ F@g@irzg 1%&?[11@% ;T(i’xfe M8 628 RE b with §EE &In source.

ThevIS (widz)schnmiey Gemwest iy 50560 aad tHerstArespeBéivaeyet td/B.25 scan/s. The
Bi oorg. Med. Chem, 1999, 7, 2697-2704;

eleqgroprvelthgd wad eotryTO ©¥enzal dehyde: P. L Orstein et al, J.
Med. Chem, 1998, Vol. 41, No. 3,

HPLC analyses were performed on an Agilent HP1000 system consisting of G1379A
Micro Vacuum Degasser, G1312A Binary Pump, G1367A Wellplate auto-sampler,
G1316A Thermostatted Column Compartment and G1315B Diode Array Detector.
Column: X-Terra MS, Waters, 4.6 x 50 mm, 3.5 um. The column temperature was set to
40 °C and the flow rate to 1.5 ml/min. The Diode Array Detector was scanned from 210-
300 nm, step and peak width were set to 2 nm and 0.05 min, respectively. A linear gradient
was applied, run from 0% to 100% acetonitrile, in 4 min. Mobile phase: acetonitrile/10

mM ammonium acetate in 5 % acetonitrile in MilliQ Water.

A typical workup procedure after a reaction consisted of extraction of the product with a
solvent such as ethyl acetate, washing with water followed by drying of the organic phase

over MgSO, or Na,SOy4, and concentration of the solution in vacuo.
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358-378; 3-(I-hydroxyethyl)benzam de: Watson, CY,;
Whi sh, WJ.D;, Threadgill, MD. Bioorg. Med. Chem 1998
WO (2606/182257 34; (| -chl oropropyl ) benzene: Desai, YCTRE2006/000398
Nechvatal, A.; Tedder, J.M J. Chem Soc. (B) 1969,
30-32. (IS)-1-(2-fluorophengp)ethanol: Garrett, C E
Tetrahedron: Asymmetry 2002, 13, 1347- 1349; Doucet,
H Chem Eur. J. 1999, 5, 1320-1330;
(2i ?)-2-am no-4-fluoro-4-nethyl pentan-1-ol: Tru

Thitylayer @gmmoera,phy (VLCBwaperfnnmé@n MerclsTh&-pletes | (Sllnca gel 60 Fasq)

| ett 05 8 79-12 he rou
and R vgs o imiahize 6 8petS oo BepeBhEphy Bef Bifffmedon a Combi
Flaé'_ﬁ@séd?ﬁ anlor uf ?ﬁ% TMrl %ﬁasegﬂasﬂggljanﬂag%§ on Mbrélbglhca gel
ener met hods ~t ol I ow, represents H or
60 (0&140&5(%& il Dypital sallvdnté\uséﬂ Br flaghr c&m&nitsglrabbylwlere mlxtures of
substituted by R wherein Ris as defined in fornula
chlqrpformmaethangl, tp/bltem%athz&l gogfate qd etigyl apgtatsthexgnesodi um
bor ohydride (0.1 equiv.), DIPEA (1.5 equiv.) and A2
(1.2 equiv.) were added Al (1.0 equiv.) in DMSO under

Prefarfivd @96iHaBLABRPHVAS fun JLGHISS A d-PEphREGE maavztﬁ Hidfode
was stirred at 40 OC until the reaction was conplete

arralyrdetectoor @alutmy: KTeivB MIHLR(1 Dx 300, Thien. rGradisntewitlas

ace Oij’q%e into i C%Q\gl/a; er aigd Qe prl%_& uct \éﬁas egt ract E‘@m 20% to
0 t L

60}15&:“?&1@9 iff qg%ﬁﬁ Iflgevergte QO gﬁ‘&gﬁ Aﬂ-é}ﬁzg%éer A uﬂfi?%%ﬁ)ctvlvas achieved

on bseuillpa@ﬁmﬂle lSﬁﬂnEthQL@JSKAQHBD@ YrithGeSigfadzMEPD o ABUV -vis.-

detector equipped with a Waters Symmetry® column (C18, 5 um, 100 mm x 19 mm).

Gradient with acetonitrile/0.1% trifluoroacetic acid in MilliQ Water, run from 35% to 60%

acetonitrile in 20 min. Flow rate: 10ml/min.

Recrystallization was typically performed in solvents or solvent mixtures such as ether,

ethyl acetate/heptanes and methanol/water.

The following abbreviations have been used: DCM = dichloromethane; DIPCl = -
chlorodiisopinocamphenylborane (DIP-Chloride™); DIPEA = N,N-diisopropylethylamine;
DMF = N,N-dimethylformamide; DMSO = dimethylsulfoxide; NCS = N-
chlorosuccinimide; NMP = 1-methyl-2-pyrrolidinone; THF = tetrahydrofuran; aq =

aqueous; conc = concentrated.

Starting materials used were either available from commercial sources or prepared
according to literature procedures and had experimental data in accordance to those
reported. The following are examples of starting material that were prepared:
(2R)-2-[(2-amino-5-mercapto[ 1,3 Jthiazolo[4,5-d]pyrimidin-7-yl)amino]-4-methylpentan-1-
ol: WO 02/076990;

5-(benzylthio)-7-chioro[1,3]thiazolo[4,5-d]pyrimidin-2-amine: WO 00/09511;



Bl B2 Cone. HO (2.5 nL/mol BlI) was added to Bl (1.0
equiv.) in CH3CN. The reaction m xture was cooled in
wanoietie73at h and sodiumnitrite (2.0 equiv.) dPEeSSEN®6000398
in a mniml anmount of water was added dropw se. The
reaction was stirred at 0 0O@until the reaction was
conplete (nonitored by LCGMs, HPLC or TLC) and was
then poured into ice water, neutralized with sodium
bi carbonate and extracted with DCM or Et OCAc. The
1-[Ceondthyled foayhahinylpthasens: WeFeitdr). deasarrad €6 ftsasaly dewdal of the
vacuo_ to .gi.ve the _prodyct ral Method C Cl1 C2
Amasgran L hepied) paFIEY &QG%’Zg% %]CYS?{IH%)O’ di ssol ved i n net hanol
i 1.0 .. I ] .
PR it g 00, 3 b e 270
3-(Béthyls@ebn3t)béhAeldehydd: Pt heOmeeitdr an, Mdged: Ulpine 1898, Vol. 41, No. 3,

(monitored by LC-MS, HPLC or TLC). The sol vent was
5 358e¥/8porated off and the product was used in the next

reacti o ep w.thqut furtbhe rification. al,.
SRR RSB B Y 8ot n e et S L g TR Py Bjoors
A, AL p_@Jed (0 0C) solution of D (1.0
Meeqwe\?ﬁ?g?hng@ Z%dlgoxane. The resulting m xture was
(1-chldroprepyldiendéhedDesuif VI Rt Nechestadf AgTeddex, E ddpl. €lhem. Soc. (B)
nmonitored by LGMS, HPLC or TLC). The reaction
1968; 38-3%2-e was neutralised with saturated NaHCO3 (aq) and

i oxa vapor at.ed of f.. The. resi ;
o ashiTHGIERRRATE A C M R . 150
1349006 RAGECAM. ¢5r1 0 1998 U0 1300 €330; ude product was, if
necessary, purified using preparative HPLC or by flash

(2Ry-Btammmo-dhihwmredeyethplppntaGd relr Bfuokiet Vidd Gauthier, 1.Y; Boyd, M; Roy,
B; Scheigetz, J. Synlett 2005, 8, 1279-1280; following the route for the S enantiomer:

(18)-1-(3-fluorophenyl)ethanol: Pastor, I. M. Chem. Eur. J. 2003, 9, 4031-4045.

15

In the general methods that follow, R represents H or CHs, R’ represents H or F; and Ar
represents phenyl substituted by R2 wherein R2 is as defined in formula (I).

20 General Method A
R R
W OH R,WOH
R NH NH
HN—Q ] + wJ\ — HNQ f\ J\
—
N NASH LG Ar N N/LS Ar

LG =Cl, Br
A1 A2 A3

Sodium borohydride (0.1 equiv.), DIPEA (1.5 equiv.) and A2 (1.2 equiv.) were added Al
(1.0 equiv.) in DMSO under a nitrogen atmosphere. The resulting reaction mixture was

25 stirred at 40 °C until the reaction was complete (monitored by LC-MS, HPLC or TLC).



10

15

20

E3El (1.0 equiv.) in THF was added at 0 OC to

(+)-DIPA (to give E2) or (-)-DIPC (to give E3) (1.5
weaqmieno)2sin THF under an argon at nosphere. ThePCEAELI06M00398

m xture was allowed to slowy reach roomtenperature

overni ght. The sol vent was geyaporated off followed by

the addition O Et20 and di et hanolam ne (2.2 equiv.).

The m xture was stirred until the reaction was

conplete (nonitored by LC-MS HPLC or TLC). The
Thepnistirpimaapeured anto fasrwaser andshe produetevpseiiractodwiib P GiViay EtOAc.

ncentr

Et 20.and the filtrate was c ted i n vaguo. The
The So e ueRIEs PIEs Wi died aSS SR ensiled it wfugaitfgrode roduct
waspif R Pirpifieltch o2 SR IERC MY AL SR pL RGN ography.
equiv.) in THF was added at 0 OC to NCS (1.3 equiv.)

GernepallMethoad®r an argon at nosphere. The resulting
m xture was stirred at anbient tenperature for 30 mn.

FI or F2 ( 1 equiv.) was added at 0 C and the reaction
mﬁture was stirred at anbi ent terrpeEature until the

r eaChton~wds ppl ete (nonitored by N 8K

TRC) .| Thezsol vent was evaporat ed of R49l | onéd by

addi ti on hexane and renoval of the precipiHate by

' 5 The filtrate was concentrated in vacuo and

t he MNbducty was, if necessary, porft NISi N
H, T‘éﬁara i ve [HPLClor by f+ash=eol u i

| Method G Gl So /elw i

(1to 2 eé‘uiv.? was added to d (1.0 equiv.w/in %NBO.Ar

Once ef fggrvescence had ceased, & (1.2 eq@y.) was

added. The resulting reaction mxture was stirred at

40 OC until the reaction was conplete (nonitored by

LG M5, HPLC or TLC). Purification, if necessary, was
CorRCRICEYES i Shieh1 B15 RS 2ldetSo HILE PLquiY) il AFIer¢ Of e Raction
mixture was cooled in an ice bath and sodium nitrite (2.0 equiv.) dissolved in a minimal
amount of water was added dropwise. The reaction was stirred at 0 °C until the reaction
was complete (monitored by LC-MS, HPLC or TLC) and was then poured into ice water,
neutralized with sodium bicarbonate and extracted with DCM or EtOAc. The combined

organic phases were dried and concentrated in vacuo to give the product.

General Method C
R|'?>r\__/\OH R>l/\£/\OH
H R NH
S N S X
ST, — T
N N/)\S Ar Y N//ks Ar
C2

C1

Zs

Potassium hydroxide (2.0 equiv.) dissolved in methanol was added dropwise to a cooled



chromat ogr aphy. Example 1 7-UIR)- 1-

(Hvdr oxymet hyl V3- net hyl butyl | am no>-5-( "fd i -l -F3-
woOneichytsal f onvDphenyl | et hyl }thio) [1, 31t hi azeCo/SE2006/000398

\'4,5-aT| pyrimdin-2(3H)-one a)

(IR -1-F3-(Methyl sul fonyl ) pbenyl ] et hanol B(Owe)3 (62

m., 0.55 mmol) was added to

(R -(+)-a, a-di phenyl -2-pyrrolidinenmethanol in THF (5

(0 U}-Qolﬁﬁ’éﬂ Gf’@ﬂ(lb(y i3 Medethar M The fdstriting nARtubd was Sirked at 0 °C

m xture was stirred for 1 bef or e

until ﬂlpseqcnenmgmnpbmn)qm@rﬁgl Il GMBrPaSe Thy). Besavent s
ovapggi eftgdibs e &gl e P LEE i Bhachof el md Bpfprter

puriidgghed with M HO (2 m_) The m xture was
concentrated and the crude product was purified by
5 flash col um chronmat ography (CH2A ZMeCH 50:1) to give
onpound (378 ng, 18%yield). 1HNVR (CDC 3)
Ge&&%%{d{’?ﬁ 7.75 (mIH, 7.59 (t, |H), 7.48 (t,
4.92 (q IH), 3.00 (s, 3H), 1.45 (d, 3H.b) 3-[(I
S) -1 -Chl or oet hyl ] phenyl nethyl sul fone The title

co @Hal ned in 86%yield e al
nmee41dd F startrhg from (1i?)- WOH
[ -]3- (rrethur-lsulfonyl)phenyl]ethancﬁ (B70 1.85
mml). 1IH|NVR (CDC3) d 7.95 (m |IH), 78
7.69S8 7.55 (t, IH, 5.10 (q, & 4
@=9< 103 (& 3 H) c) (2R 2- 2f[2 - (m
/-] 3- )dphenyl]et hyn™t hi I\]
31t hi azol or 4. 5S

dJpyrim din-7-yl Jan no} - 4nethy|pent:ﬂ1l-ol Thetltle
conpout! was obtained in 34%yield usi ng ner al
met hod A starting from (2i?)- 2-[(2-am no-5-nmercapto]l

10 A solﬁhbﬁ‘bﬂédhb@tﬂtﬂat&} HCI (1.0 equiv.) was added to a cooled (0 °C) solution of D1
pyrimdin-7-yl)am no] 4- et hyl pentan-1 - ol
(1 0 €quiv.) in 1,4-dioxane. The resulting mixturé was stirred at 40 °C until the reaction
was complete (monitored by LC-MS, HPLC or TLC). The reaction mixture was
neutralised with saturated NaHCO; (aq) and the dioxane was evaporated off. The residue
was dissolved in DCM or EtOAc, washed with brine, dried and concentrated in vacuo. The
15 crude product was, if necessary, purified using preparative HPLC or by flash column

chromatography.

General Method E

HO Ar
20 E3
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(431 ng, 1.44 mmol) and 3-[(15)-1-chl oroethyl] phenyl
nmet hyl sul fone (350 ng, 1.44 mmol). M5 (ESI+) mlz 482
wO ebid 167257 d) PCT/SE2006/000398
(2R)-2-/r2-Chl ow5- ({(I R -I-[3-(net hyl sul fonyl ) phenyl J
et hyl khi o) [ 1. 37t hi azoh[ 4. 5- 26
dl pyrimdi n-7-yl]am no}-4-nethyl pentan-1-ol The title
conmpound was obtained in 92%yield using general
method B starting from (2i?)-

E1 (1-q E@mMm’BHB wWap @Hde at|&°[(3to((ﬁrmwk@o gieyli2) oh EnIPEL fy give
thio

B3 ﬁeﬂyivlmfliﬂﬁ}? ior f%%ﬁaqa}atraowﬁﬁy%%weam mjture yig afjgwed to
slov?%é? cgn? t rét)'r:r? %‘)e(r?%%tR?Q? sdl mE?tS ﬁ}/ﬁ% u?t?% ﬁglf foll \Ké%dyby the

addiiRh B0 c[h&th@ﬂolﬁxhirﬁlQJZ@qﬁw@- The mixture was stirred untﬂ the reaction
dl pyri m di n- 7@{ am no} - 4- rrethj'yléfentan ~l-ol The title
wascoompbeia (moritorebbul M S; HPY Oherylld)d The pregipifatedhafiformed was
d C, s

sl g e Bk NG Rt ias engrentired i 1Ry TR¢%,
procliio]t Wﬁ‘s q} géoeg’;ahh 'pﬁﬁﬁé@uélﬂ%fér ng?rag}v% IéIII’?tLgnorlb_y tllasl(l c:olumr.:rrlg |
chrcﬂna%gmpb;l') I\/S (ES|+ ) mlz 497 [MtH + .f) 7-{ra R)-I
- (Hvdr oxynet hyl ) - 3- net hyl but yl | am no} 5-(m R -1 -r3-
Cnet hyl sul fonyl) phenﬁl Jet h?/l Hhi o) FI , 3] t hi azgl of 4, g d] p
I T tit t
Gel}l/egWJgPdiZP H) - one e title conpound was obtained in
[

usi ng general nethod D starting from (2i?)-

2-{[2-met hoxy-5-{(li?)-1-[3-(nethyl sul fonyl) phenyl]eth
yl}thio)[l, 3] -thigg4ol o[ 4,5- cT]pyrimdin-7-yl]am no
}-4-net hyl pentan-3 -0l (118 ng, 0.24 @l ). 1HNMWR
(CDA 3) d 8.18 (4\\H, +774{s 2H), V.51 (t, IH),
5.00 (m IH), 4.91°04, IH), 4.19 (m Ar3- 80 (dd,
IH), 3.63 (dd, IHq 3.08 (s, 3H), 171(d 3H), 1.63
(m IH, 1.46 (m 2H), 0.94 (d, 3H), b387 (d, 3H):

OH Cl

—_—— ?
Ar A
F2 F4

Triphenyl phosphine (1.3 equiv.) in THF was added at 0 °C to NCS (1.3 equiv.) in THF
under an argon atmosphere. The resulting mixture was stirred at ambient temperature for
30 min. F1 or F2 (1 equiv.) was added at 0 °C and the reaction mixture was stirred at
ambient temperature until the reaction was complete (monitored by LC-MS, HPLC or
TLC). The solvent was evaporated off followed by addition of hexane and removal of the
precipitate by filtration. The filtrate was concentrated in vacuo and the crude product was,

if necessary, purified using preparative HPLC or by flash column chromatography.
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M5 (ESI+) mz 483 [MtH + . Exanple 2 7-(r a
JgVl - ( Hvdr oxynet hyl V3- net hyl but yl 1am no>-5-r{l -r 3-
woOnisfowsr orret hyl ) phenyl 1et hyl I t hi o) [ |, 31t hi azeCo[S#206/000398
flpyrimdin-2( 3ij r)-one a)
(2R)-2-{2-Chloro-5-[2-chlor@77~((I R) - | - hvdr oxynet hyl - -
3- net hyl - but yl am no) -
t hi azol of 4J-dJpyri m di n-5~yl di sul fanyl ] -t hi azol of 4, 5-d
Jpyrim din-7-yl am no) - 4- et hyl pentan- 1-ol Sodi um
Generak Methqdb(G19 g, 75 mmol) in water (25 nl) was added
dropwise at 0 OC to (2i7?)-2-
[[2-am no-5-nmercapto[l, 3]thiazol of 4, 5- J] pyri rrisdi n-7-yl
4- et hyl pent a -I4—*o| (7.50 § 25 mmol) R one.
(150 ), reacti ongdn
ake 0-5 0C, "% dErt hen pourgd onto oy
exyTacted with £t OAc. Any r&majfi

was .stirfed
i ceRE )
soléi@s fil tered{\J __gThe combimned ofganic Qha\&s R
e ed sequenti al|ll y)aiot h sa¢acigdred Naglsd| uty on
gﬁ:& WE gae@l‘ﬁlsl sol ution. The glrzé Q/)\S/LA,.
pha‘%e was dried and evaporated and the solid
previously filtered off was added to this. The total
solid was slurried in EtOAc, which after filtration
provi ded th&title conpound (6.3 g, 80%yield) as a
solid. 1H NMR (DMSO d6; integrals are for the
mononelic unit) d 7.98 (d, IH, 4.47 (t, 1 H, 3.99
Sodfum berohydiifle (130 Preqpin.) WatHdded @G 11.05q0iv,) ia DHSO0O9e:

1 , 0. . 0. , : ; m
s B o S P8 ot sl B i e
stirf8taby0 Pe Rtiyihe 1a38dn FadBsHe (MdnasRdelyA.GMS, HPLC or TLC).

d] pyri m di n-5-yl di sul f ) i
Puriftoptipn, 2t peoesrony wap pelieYedfusing pappayativei P k-C or by flash column

chrgﬁlxéoggybﬂy} -4-nmet hy | pentan- 1-ol

Example 1
7-{[(1R)-1-(Hydroxymethyl)-3-methylbutyllamino}-5-({(1R)-1-[3-
(methvlsulfonyl)phenyl]ethyl} thio)[1,3]thiazolo[4,5-d]pyrimidin-2(3H)-one

a) (1R)-1-[3-(Methylsulfonyl)phenyl]ethanol
B(OMe); (62 pL, 0.55 mmol) was added to (R)~(+)-a.,a-diphenyl-2-pyrrolidinemethanol in

THF (5 mL) followed by BH3.Me3S (2M in THF, 1.23 mL, 2.54 mmol). The mixture was
stirred for 1 h before 1-[3-(methylsulfonyl)phenyl]ethanone (458 mg, 2.31 mmol) in THF

(5 mL) was added over 1.5 h. The resulting mixture was stirred overnight and then
quenched with 1M HCI (2 mL). The mixture was concentrated and the crude product was
purified by flash column chromatography (CH,Cl/MeOH 50:1) to give the title compound
(378 mg, 18% yield).

1H NMR (CDCl3) 6 7.89 (d, 1H), 7.75 (m 1H), 7.59 (t, 1H), 7.48 (t, 1H), 4.92 (q, 1H), 3.00
(s, 3H), 145 (d, 3H).
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KOH (0.53 g, 9.4 mmol) in MeOH (5 nL) was added at QOC
to a solution of (2i?)-2-{2-

wohbwr10757[ 2-chl oro-7- ((1i ?) -1 -hydr oxynet hyl - 3PaeSEni06/000398
utyl am no) -t hi azol o[ 4, 5- | pyri
I ni di n-5-yldisulfanyl]-thiazglo[4,5- |pyri
m di n-7-yl am no}-4-niethyl-rentan-1-ol (3.0 g, 4.7
nmmol) in MeOH (200 nL). The reaction was maintai ned at
0-5 0C for 18 h. The solvent was evaporated off and
the residue taken up in MOH EtOAc (1:1). This

b) 3smm16mlamalzvlémz¢@.ti)mzhzkmﬁ?mr aphed (EtQOAc) to

e(t %Ivc! dem:ugg @%é%%ﬁ%{%%éﬁ 'ugllng gegesé% r}{etﬁoéj % startmg from (1R)-
1- [35?5&11&15151 d%%y?bhéﬁg’t’}éﬂﬁﬁ&ﬂ@‘?@ﬂig} 135m@hby! butyl ] am no}-[1,

) t hiazol pyrimdi n~

H ROV EDOS) $-79 Tns, qIH)ava Kt THE,[T6R)m,| - HOhY.86 Gy YHEBL Y0 {g; 3H),
- met hyl butyIJ am no}

3.04 3)8Hj,dz&8 @] 3t »- d] pyr| m di n-2(3H)-one A nmixture of
cone. HCO (20 nL) and water (20 nlL) was added to a
solution of (2i7?)-2-{5-

c) (bR)-0.413-yisho- WWJRXY %Imklzv§uﬁﬁﬁﬁhémfemﬁﬁhzﬁm] -Sehieebvp4,5-

Xy - thla720I0|_4 ij rrm di n-b5- _I [4 e
) et ndnentark 5, o

bt AP S g o o
2- [(Qtdnﬁlh%-lﬁbrcéﬁoﬁ d']ﬂﬁazl)&)[hfs ﬂbyznmtdmerm)awaﬁo]ewmmmn- 1-ol

of f and the residue tak 51 C{I ssqg] ved
(43} g, d 4 Iwagl)fand Bdf bQ-loghlorgg yy]alge%ﬁlﬁﬁwr shlfmed3rQmg, 1.44
). The sol ution was subjected to flash
f omat ogr aphy ({r\/b()-lr Et OAc 5:95). The two sanples were
0 give the title conpound (600 ny,
MS%??}?%/{%Q@{ I\/R (DMSO-d ; integrals are for the
nonomneri c unlt) d 12.45 (s, 2H), 7.33 (d, 2H), 4.62
d) (QR)-ZZ’IfD-,C’h@or&ﬁ ({bIR)SI [ﬂh@ethﬂsﬂ&nil)ﬁﬂenﬁzﬂm‘hﬂl]ﬁwﬂwﬂ ,2Bhibzdld/4,5-
...H) 056d6l—l) MB (ESI+ ) nz
pRUn-{10y dr oxymet hyl ) - 3

Thé@ﬁ@é’(;wa Ix@ag]oﬂﬁlneﬁ 1& obos }ﬁgld using general method B starting from (2R)-
2-{[2-amino-5-({(1R)-1-[3-(methylsulfonyl)phenyl]ethyl} thio)[ 1,3 Jthiazolo[4,5-
d)pyrimidin-7-yl]amino }-4-methylpentan-1-ol (136 mg, 0.28 mmol).

MS (EST') m/z 500 [M+H] .

e) (2R)-2-{[2-Methoxy-5-({(1R)-1-[3-(methylsulfonvl)phenyl]ethyl}thio)[1,3]-thiazolo[4,5-

d]pvrimidin-7-yl]amino}-4-methylpentan-1-ol

The title compound was obtained in 91% yield using general method C starting from (2R)-
2-{[2-chloro-5-({(1R)-1-[3-(methylsulfonyl)phenyl]ethyl} thio){1,3]thiazolo-[4,5-
dlpyrimidin-7-ylJamino}-4-methylpentan-1-ol (130 mg, 0.26 mmol).

MS (BST') m/z 497 [M+H] .
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(trifluoromethyl)phenyl]ethvUthio)[l,31thi azol of 4, 5-d]
pyrimdin-2(3H)-one The title conpound was

woeynichierszed as a mixture of two di ast er eomer sPOY/SE2006/000398
general nmethod G fromthe reaction of
5-[7-{[(l1i?)-1-(hydroxynet hgy) - 3- menyl butyl ] am no}- 5
[1,3]thiazolo[4,5-rf] ryrimdin-2(3
)-one-5-yldisul fanyl]-7-{[(li7?)-1-(hydroxymethyl) - 3-

i) 7mhyb%x;dxaﬁbw)&m3ﬁzmwz7@ ln@,ioé ﬁrm&)p}/ y3mi din-2(3

7-one ngy 0

e e

2- [grﬁé%tﬂm(t}%s 4{(@9 - [%(rﬁe?thﬂ@hlf&yi))ph&ny‘l}eﬂ@l}thl@)l_l@]ft]ginﬁ)ﬂo[f 5;!)1

ﬂpxmldl@7w1amlm3me@1mt@-Bv (118§ nags O3} mm'q} 1.45 -
" i g8t 3%0%&(%6 ; ziﬁﬁéﬂ 735-1{(.?:(1%)?%«09((%35@(4?9%' & 1m,

oGS SR AT BSTaE 18, Bt SN 6 . 1.

m, 2t),f Ro4\E, BED S0.6 benzmhi hi 0) [ |

( H?thlﬁ{zaolo 4 5- g?pglqlr)lmdln 7-yl]am no}pentan-|1 -ol 20

MS%ESﬂ?thXﬂW[M}HT chloro[l ,3]thiazol o[ 4, 5- ]pyrl
m din-2-amne (6.0 g, 19. 4 nmol ) was di ssolved in NW
(30 m.). DIPEA (8.4 n_, 48.5 nmol) and
2-amno-(2i?)-1- rentanol (3.5 g, 33.9 nmol) were
added and the m xture was heated to 110 OC for 4 days.
After cooling to roomtenperature, the m xture was
poured into water (200 niL The precipitated product
was collected by filtrati Huﬂa%hed with water and

d. i he next . aShe t. hou her
(Ei1e7 RN St S R S S

(triffidrdihethyphenyllethyl ythio)[1,3]thiazolo[4.5-dIpyrimidin-2(3H)-one

a) (2R)-2-{2-Chloro-35-/2-chloro-7-((1R)-1-hydroxymethyl-3-methyl-butylamino)-
thiazolo[4,5-d]pyrimidin-5-yldisulfanvl]-thiazolo[4,5-d]pyrimidin-7-ylamino}-4-methyl-

pentan-1-ol

Sodium nitrite (5.19 g, 75 mmol) in water (25 mL) was added dropwise at 0 °C to (2R)-2-
[[2-amino-5-mercapto[1,3]thiazolo[4,5-d]pyrimidin-7-yl]Jamino]-4-methylpentan-1-ol
(7.50 g, 25 mmol) in conc. HC1 (150 mL) and CH3CN (150 mL). The reaction mixture
was stirred for 18 h at 0-5 °C, and then poured onto ice (500 mL), and extracted with
EtOAc. Any remaining solid was filtered off. The combined organic phases were washed
sequentially with saturated NaCl solution and saturated aqueous NaHCO5 solution. The
organic phase was dried and evaporated and the solid previously filtered off was added to
this. The total solid was slurried in EtOAc, which after filtration provided the title
compound (6.3 g, 80% yield) as a solid.

lI—I NMR (DMSO-dg; integrals are for the monomeric unit) & 7.98 (d, 1H), 4.47 (t, 1 H),

3.99 (brs, 1 H), 3.17 (m, 2 H), 1.31-1.15 (m, 2 H), 0.98 (m, 1 H), 0.48 (d, 3 H), 0.30 (d, 3
H);
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b)
(2R) - 2-f (2- Am no- 5- ner capt of | , 31t hi azol of 4, 5-d] pyrim d
woOoneobAgr2sam no] pentan-1-ol A round-bottonmed fl| aEk/SHa®6/000398

equi pped with a dry ice-ethanol condenser and i mrersed

in a 30 dry ice-ethanol cookdpng bath. Amonia (250 ni)

was condensed into the flask foll owed byaddition of

(2i ?)-2-{[2-amni no-5-(benzylthio)[l, 3]thiazolo[4,5-cTlp

no}pentan-1-ol (6.8 g, 18.1 nmol).

Msﬁ%ﬁ? ?gq@élrmure was allowed to warmto - 33 0C

and sodi um netal was added in snmall pieces until a

bl ue col our appeared and persisted for 30 seconds. The
b) (zze)az;w-xm(m@ It Hedyosppiedtoledmbnhy Bbty kaintito ) 61-mathspw diidzolo/ 4.5 -
d 2,

E;ﬁm a. \l/% S evapgrat eﬁl .

Sz“blt' ng mxture was neutral [ zed with IMHO (aq).
reci pitated product was collected by filtration,
KOHg8138 ¢, wqmnm@tm MeOid (ﬁml.édvals mddabat@ Y otoya sellution. of 52@ -2-{2-

chlo%w%o/ ylh? r8)7 @%&) T%y%hl'é)txlzﬁp }."F\H%P.lallnf)j (ﬂ%lﬁslo

R3S Enp N L3S0, S—H!}iyﬁi-’rﬁhlﬁfﬂ yfamino}-4-methyl-pentan-1-ol
d]pylﬂ‘My“ méygalin 5- 5)/}']dl sul f anyl hi azol of 4, 5- }deyrlympdl n-7

B0y Ha?immﬂ)méﬁ@@H (ROGpinL). lfﬁiel rewdtion Wasenepm@m@d at @55C for 18 h. The
solvgp@% | %v&%% %)erq]go%}[ancf tlﬂee retskc{ue%ak%g%qﬁ Meéﬁﬂ%&&c%i 915 dl"hls solution
was(rapl by drbrhdio Hé& ELORCY firelide He tmea&xﬁhpmﬂd 52 0g, ?53% yield).

pyrlmd|n -yl amno]pentanl-ol (4.0
MSSEESI QIWi/iﬂGI’I[NZIqu .1.93 g, 28 mmwol ), Hd (100 rrL) CH3CN
(100 m) and H20(10 m.). 1HNWR (DMSO-J 6) d 8.27 (d,
I H), 432-381(m2H) 350-323(m2H) 1.37 -

2(31@’-5%—3 waﬁsdzizmwlﬂmm ﬂ%ﬂ%mbyj buly
["Tam no)-?- hox Y- th| aono[4 5- rimdin-
‘ g b jIhipzate Higinc %2 d] pyrimdin-7-y

A ml)a(1 engi} col%e ”‘r‘léf‘(io n?t) and water (20 mL) was added to a solution of (2R)-2-{5-
[7-((1R)-1-hydroxymethyl-3-methyl-butylamino)-2-methoxy-thiazolo[4,5-d]pyrimidin-5-

yldisulfanyl]-2-methoxy-thiazolo[4,5-d]pyrimidin-7-ylamino}-4-methyl-pentan-1-ol (1.5
g, 2.4 mmol) in 1,4-dioxane (20 mL). The solution was then stirred at 45 °C for 18 h. The
solvent was evaporated off and the residue taken up in EtOAc (undissolved residue was
filtered off and was found to be pure by LCMS). The solution was subjected to flash
chromatography (MeOH:EtOAc 5:95). The two samples were pooled together to give the
title compound (600 mg, 42% yield).

1H NMR (DMSO-dg; integrals are for the monomeric unit) 8 12.45 (s, 2H), 7.33 (d, 2H),
4.62 (t, 2H), 4.17 (br s, 2H), 1.48-1.31 (m, 4H), 1.25-1.14 (m, 2H), 0.72 (d, 6H), 0.56 (d,
6H);

MS (EST') m/z 599 [M+H] .
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KOH (495 ng, 8.8 mmol ) was added to
(21 ?)-2-{2-chloro-5-[2-chloro-7-((li?)-1hydroxynet hyl b

wabtyleant2so) - t hi azol of 4, PCT/SE2006/000398
5-<i]pyrimdin-5-yldisul fanyl]-thiazolo [4,5-
Jryrimdin-7-ylamno}- rentan-l-ol (2.68 g, 4.41 mol)
in MeOH (200 nL) at 0 OC. The reaction was stirred at
0O C overnight and then the nethanol was evaporated

d) 705/?113)Wmfﬁ&bﬂ%imﬁn@w%mz%ww-/ﬁnd the

resu t1ng preC| pi tate vvas colTected by flltratl on. The

) H S Whetty!} shiod [ L 3ehiazobo [Mided impxitniditeds3 i-¢ PO Ut

_The ﬁg(e gurrrllgorlll%{i v&)a%rslyltlt'hgsmédo Ma rh@tl.{rgﬁ" twc} dlqétéreggl%rs[wé@leral method

G fiord the {dacti&) gf 541V EtﬂR)CSYl(ﬁifdwk))rhaﬁylble}m[eﬂhy&htyh]aﬁﬂﬁﬂ}@[ 4,5
pyri 1 nidi

[1 3@&1@)20]40[4,%mdm%ﬁmoggﬁyyﬁ?%qﬁ]o}f{[( %) 1 (hydrO)f(ymethyl) 3-

BRSO R P 1205 R 00.08 o 5

(1-teSosth @) teiflnoraietliyiberstap@)l 141, 1066 mgmbl) eorpive Udang (31% yield).

1 (21 ?2)-2-{5-[7-((l'i?)-1-hydroxymet hyl butyl am no) - 2-mneth

H NMR (CRCR)) 6[7.68 (m, 2 H) 7.51 (m, 1 H) 7.42 (m, 1 H) 4.97 (q, 1 H) 4.91 (m 1 H)
4,5-cTl pyri m di n-5-yl di sul fanyl ]-2-net hoxy-thiazol o[ 4

435 27 fapy . HHO 420 - 9 o 5 HHaics 0 SIED 36 mhl §.53 (44 0.5

bR sk Mﬁﬂ? it S T £ Eigg 2

0887(&&33@95 IH, 4.61 (t, IH, 4.10 (br. s., IH, 3.35
(t 1.37 - 1.20 (m 2H), 1.13 - 1.10 (m IH 5
MSQESﬁ)WM@[MMNW 0.59 (t. 3H) MS (ESI+) mz 571
[MtH + . f) FCLR)-1-Chl oroethv benzene The title
conpound was obtained in 67%yield using general
nmet hod F and starting from(l)-1-phenyl ethanol (25 g,
0.20 nmol). IHNWR (CDCA3) d 7.42 (m 2 H), 7.36 (m 2

H, 7.30 (m 1 H), 5.09 @kampléB, 1.85 (d, 3 H);
7-£1(1R)-1-(HydroxymethyDbutyllamino}-5-{[(15)-1-phenylethyl]thio}[ 1.3]thiazolo[4.5-
dlpyrimidin-2(3H)-one

a) (2R)-2-{[2-Amino-5-(benzylthio)[1,3]thiazolo[4, 5-d]pyrimidin-7-yl] aminopentan-1-ol
5-(Benzylthio)-7-chloro[ 1,3]thiazolo[4,5-d]pyrimidin-2-amine (6.0 g, 19.4 mmol) was
dissolved in NMP (30 mL). DIPEA (8.4 mL, 48.5 mmol) and 2-amino-(2R)-1-pentanol
(3.5 g, 33.9 mmol) were added and the mixture was heated to 110 °C for 4 days. After

cooling to room temperature, the mixture was poured into water (200 mL). The
precipitated product was collected by filtration, washed with water and used in the next

step without further purification (7.0 g, 97% yield).
MS (EST') m/z 376 [M+H] .

b) (2R)-2-[(2-Amino-5-mercapto[l,3]thiazolo[4. 5-d]pyrimidin-7-yl)amino[pentan-1-ol

A round-bottomed flask was equipped with a dry ice-ethanol condenser and immersed in a

dry ice-ethanol cooling bath. Ammonia (250 mL) was condensed into the flask followed by
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M5 (Cl) mz 141 [MH].

7-{[ (I R) -1 -(hvdroxynet hyl ) butyl ]am no}-5-{[ (I S)-I - phen
we@headchytdst hi o} f L31t hi azol o[ 4, 5~ d] pyri m di n- 2( BEX/Sa2©6/000398
7-{[(I'i?)-1-(Hydroxynet hyl )butyl]am no}-5-{[(I"S)-1-ph

enyl ethylJthio}[I, 3]thiazol gh4, 5-
cT] pyrimdm 2(3H)-one was prepared in 22%yield from
5,5 -dithiobis[7-{[(li?)-]-

add(tbelefQ @F%qgﬂhﬁn%tytﬂeﬁﬁ}lﬂﬁd)ﬂ 3%@11&£dlb@251klﬂiyﬁn§dm—7-

yrirm -one

yl]ap(lm}’p)enﬂandhdﬂc(ﬁ(ﬁa A1 mmbe%ge (e2dlting mmtuzel ahalowaddp fgrm to

—ngq (? 5 1\51 egalé%as(ard]d%sg@l}@g c&ﬁ@ﬁjﬂﬁ diﬁe gél E\Pdpp%ﬁ)ed H)ld
perﬁst@@fc(rtSO skddndd. Pk reition was iﬂ)en3qu‘bﬁched33y3a3ld(tmn of Ial)spdorﬁ‘Bl of solid
(d 1.64 - 1.51 (m IH 1.50 - 1.39

am1(1ﬂap1ugqu)h1q;1®7 The amgyqpia Was qveeprateyl off @dggq[cel[na@}ip.“n,L) was added to
the Ir%i}ﬁlg}r)nhﬁeor%_s@p% rﬂ}]};‘t}{* \&?V&Rl%ﬂ%t\{dm Wr et @ﬁ Bithe precipitated

prodmtnm{ lcsll],&cieﬂb&l filpdadiony, | vizshdd/with lniatsrraingd diediramelofo yield 4.15 g
riniidin-2(3 )-one a)

(80%1335’@ % e title CRPPSTA onyl ) phenyl Jethanol The title
ared in 58%yield from
MSI(EEgg(T@?%MFﬁEnyI ) phenyl ]oet hanone (2.00 g, 10.1

nmol ) using general nethod EE M5 (ESI+) mlz 201 [ MkH] +
. b)l-r(IR-1-Chloroethyl]-3~(nethyl sul fonyl)benzene

c) (ARR2Y] BIG%&O@OMZLUEIG;"MS( (IR)ehbydzoinret A 1B6tylaelkm ) fthiarnlo[4, 5-
) (met hytl sul I phenyl ] et anol

L y SRR d- KGIniBR-pEntan -0 19
Follodtds th& a%n S il d in 78% yield starti

- O{é%ﬂghé %m{;g[ﬁ}? F{ n@@“ﬁﬁﬁ Ry Jethyl )t Iﬁ‘.pgl)n% 0370 Yick] starting
from (BR)-2-[(2-amino-5-mercapto[1,3]thiazolo[4,5-d]pyrimidin-7-yl)amino]pentan-1-ol
(4.0 g, 14 mmol), sodium nitrite (1.93 g, 28 mmol), HC1 (100 mL), CH;CN (100 ml) and
H,0 (10 mL). '

LH NMR (DMSO-de) 5 8.27 (d, 1H), 4.32 — 3.81 (m, 2H), 3.50 — 3.23 (m, 2H), 1.37 — 1.19
(m, 2H), 1.10 - 0.93 (m, 1H), 0.94 - 0.78 (m, 1H), 0.49 (t, 3H);
MS (ESI") m/z 607 [M+H] .

d) (2R)-2-{5-[7-((1R)-1-Hydroxymethylbutylamino)-2-methoxy-thiazolo[4,5-d] pyrimidin-
S-yldisulfanyl]-2-methoxy-thiazolo[4,5-d]pyrimidin-7-ylamino}-pentan-1-ol

KOH (495 mg, 8.8 mmol) was added to (2R)-2-{2-chloro-5-[2-chloro-7-((1R)-1-
hydroxymethylbutylamino)-thiazolo[4,5-d]pyrimidin-5-yldisulfanyl]-thiazolo[4,5-
dlpyrimidin-7-ylamino}-pentan-1-ol (2.68 g, 4.41 mmol) in MeOH (200 mL) at 0 °C. The

reaction was stirred at 0 °C overnight and then the methanol was evaporated off. The
residue was poured into water and the resulting precipitate was collected by filtration. The

crude wet product was used in the next step without any further purification.

MS (BST) m/z 599 [M+H] .
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d] pyri m di n-7-yl Jam no} - 4~net hyl pentan~l -ol The title
conpound was prepared from
W0 2008)10225f ( 2- am no- 5- ner capt o[ |, 3] t hi azol o[ 4, 5PCT/SE2006/000398
<Apyrim dm 7-yl)am no] - 4- net hyl pentan-1-ol (16.5 g,
55.3 mmol ) and 1-[(1.R)-1chB®roethyl]-
3- (et hyl sul fonyl ) benzene (12.1 g, 55.3 nmmol) using
general method A. 1H NWVR (600 MHz, DVMSO-d ) 8.00 (m
e) 597 ] " drg ze?h D0aretno} B l@za%lo L5_dik) zn51d9262((3gl)—(one—5—
F . 4 (br s,
Idisiilan® - (ER)-Bih do methylbusiilaning ]3 I‘sa pwzmduu,?(_?H)—
(m 2H) 0.86 (m 6H); M5 (ESI+) rriz 482 [I\/H—|]+ . d)
E(PR)-2-{r2-Chloro-5- a S) |

Follotvdng the piydegirefof mhﬂag@ezm gaﬁb mﬂtltlehloﬁﬁﬁolund #h 59% yield (over two
t hi azol oF4, 5- dlv

stepy) targ R eda RR)-2- 01 [’méRaqlthy@rwnwgwﬁwsa@m)gpap@exy—

B T e O R T )

pentayis Ii-of (@i41-ndmypl) |(Brarople 4(d)ieiohy. FpEhRankE ) mltertﬂ%ndg and 1,4-dioxane
(ggﬁ_sral nmethod B. M5 (ESI+) niz 501 [MtH + .e) r2R) '
(10 2- Met hoxy-5-r a §)-J-r3-nethylsulfo

1H§M@m@§oi?5§hmt 5Oy %%ftaaﬁﬁj %g@{l?pf A0 thens, L. 3.35 (5

1per’1t an-1- e conpound
2H)i 8pared (i, @F)( Ril P} 1 20{(h2 1Eh) 09®- 6.82 {1} 115),-0159 B8-3H)
(methyl sul fonyl ) phenyl Jethyl }thio)[l, 3]thiazol of 4, 5-"]
MSE8I Wd’zﬁi’l?EM‘rFHém no} - 4- met hyl pent an- 1-ol usi ng
general method C. Ms (ESI+ ) mz 497 [MeH + . f) 7-{fa
R) -1 (Hvdroxynet hyl)-3-nmet hyl butvn am no}-5-(m S)-|

D LERY L Chigraethyilbenze 2nyl Jet hyl hhi 0)[ 1, 3] t hi azol oF4. 5-dJp

TheptitlendodipouRd 34} obtamed e 6TYotylield asinp @andalvasthpd Epad edrting from
(151 ey Temadol {24 b 5 56 Ho Y~ > (LT 9 -1-13-

'H NMR (CDCL) & 7.42 (m, 2 H), 7.36 (m, 2 H), 7.30 (m, 1 H), 5.09 (g, 1 H), 1.85 (d, 3
H);

MS (CI) m/z 141 [M+1].

) 7-{[(1R)-1-(hydroxymethyl)butyl]amino}-5-{[(1S)-1-phenylethyl]thio}[1, 3]thiazolo[4.5-
d]pyrimidin-2(3H)-one

7-{[(1R)-1-(Hydroxymethyl)butylJamino}-5- {[(1S)-1-phenylethyl}thio}[1,3]thiazolo[4,5-
dlpyrimidin-2(3H)-one was prepared in 22% yield from 5,5'-dithiobis[7-{[(1R)-1-
(hydroxymethyl)butyl]amino}[1,3]thiazolo[4,5-d]pyrimidin-2(3 H)-one] (40 mg, 0.07
mmol) and [(1R)-1-chloroethyljbenzene (29 mg, 0.21 mmol) using general method G.

'H NMR (DMSO-ds) & 12.34 (br s, 1H) 7.44 (d, 2H) 7.33 (m, 2H) 7.23 (m, 2H) 4.93 (q,
1H) 4.68 (t, 1H) 4.21 (brs, 1H) 3.49 - 3.33 (m, 2H) 1.68 (d, 3H) 1.64 - 1.51 (m, 1H) 1.50 -
1.39 (m, 1H) 1.34 (m, 2H) 0.87 (t, 3H);

MS (BST') m/z 391 [M+H] .
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(met hyl sul fonyl ) phenyl]ethyl}thio)[Il, 3]thiazol of 4, 5-

T] pyri m di n-7-yl ] amo} - 4- net hyl pent an-1-ol using
waqgemsriat2smet hod D. Overall yield 490 ng, 38% over/SEmee0039s
steps. 1 NMR (CDCO3) d 8.07 (m IH 7.78 (m 2H) 7.52
(m IH 4.95 (q, IH 4.63 (p4 IH 4.34 (br s, IH 3.73
(m IH 3.57 (m IH 3.07 (s, 3H 1.70 (d, 3H) 1.64
(m IH 1.48 - 1.38 (m 2H) 0.93 (m 6H); M (ESI+ )

Mz 483 [ MH +. Exanpl e Exdmple 4
r(I|9VI (FNdroxynethyIVS nethylbutvnan1no> -5-C {1-[3-

ynethy)-grmethy butvhlaims 5)-1-[3-

q LS C 01 1 4 C [J

preparatlve HPLC gave a S|ngle dlastereoner (5 ng, 15%

ield 1H NI\/R(CDCIS} d 7.69 (s, 1H 7.66 (d, 1H)
ulforgdvhanylietgnal 97 (q, 1H) 4.77 (d, 1H)

The?%@%gnﬂ)éu%@gggbr%ﬂéc}ﬂl%%ﬁd EQ71 . frﬁ 4ti79§ fc]@?)pial_ﬁlfthanone

(2.00 g1 184 nfrol) hkihg @edefal(mdetho®EH) ; MS (ESI+) miz 413
[ MtE] + . Exanpl e |6

MS TESF ©hiR) 201 [MivHE oxynet hyl ) - 3~net hyl but yl Jami no} - 5-f {I -
f2- (t
buor onet hyl ) phenyl Jethyl }thio)ri, 3]thiazol of 4, 5-d] pyri

bu.g'gggig.@:ééz%w,e;;%gzg.?;-@Tgﬁzgshg@g@%mgynd was synt hesi zed as
general nethod G

Theﬁftlé@ohiﬁﬁuﬁ&ﬁ@i bﬁpax@ﬂ in 21% yield from (15)-1-[3- _
(me[hy sy}é)mll &]Qﬂ(') OSEOX rgg,lt(},g(g%qmsoi nlgstir? flge%léltra){ He%lrgdnﬁo.} )
d anyl]-7-{[(] R -1-(hydroxynethyl) - 3-
MS@ES%%{H @*Ln!h o} 1, 3] t hi azol o 4, 5- 6(] pyri mi di n-2(3
)-one (20 ng, 0.033 nmol) and 2-
(1 -bromoet hyl)trifl uoronethyl benzene (11 nL, 0.066

c) (PROY-Y[2-Bmeiov & (ABS)OD [$4ahyiselshyl) phenyl]ethyl}thio) [1, 3]thiazolo[4,5-

d]pyrimidin-7-vl]amino }-4-methylpentan-1-ol

The title compound was prepared from (2R)-2-[(2-amino-5-mercapto[1,3]thiazolo[4,5-
d]pyrimidin-7-yl)amino}-4-methylpentan-1-ol (16.5 g, 55.3 mmol) and 1-[(1R)-1-
chloroethyl]-3~(methylsulfonyl)benzene (12.1 g, 55.3 mmol) using general method A.

'H NMR (600 MHz, DMSO-ds) 8.00 (m, 3H) 7.81 (m, 2H) 7.60 (t, 1H) 6.91 (d, 1H) 5.06
(g, 1H) 4.66 (t, 1H) 4.24 (br s, 1H) 3.38 (m, 1H) 3.28 (m, 1H) 3.23 (s, 3H) 1.69 (d, 3H)
1.59 (m, 1H) 1.46 - 1.34 (m, 2H) 0.86 (m, 6H);

MS (EST') m/z 482 [M+H] .

d) (2R)-2-{[2-Chloro-5-({(1S)-1-[3-(methylsulfonyl)phenyl] ethyl}thio)[1,3] thiazolo[4, 5-
d]pyrimidin-7-yl]amino}-4-methylpentan-1-ol

The title compound was prepared from (2R)-2-{[2-amino-5-({(15)-1-[3-
(methylsulfonyl)phenyl]ethyl}thio)[1,3]thiazolo[4,5-d]pyrimidin-7-yl]amino}-4-

methylpentan-1-ol using general method B.

MS (BSI ') m/z 501 [M+H].
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1IH NWR (CDCI3) d 7.69 (d, IH 7.63 (m IH 7.53 (q,

IH 7.34 (m IH 5.45 (g, 0.5H) 5.39 (q, 0.5H) 5.21
wORposlbf)254. 46 (d, IH) 3.86 (m IH 3.68 (m | HPCL/SED06/000398

(d, 3H 1.69 (m IH 1.65 - 1.55 (m IH 1.47 (m |H)

0.98 - 0.88 (m 6H); MS (ESB%) mz 473 [MH + .
Example 7 7-{rri
) - | - (Hvdr oxymet hyl V3- net hyl but vnam nol -5-( * {I-

e) (QR)V—,?-ff}'}lMe%{zJEV({(]S) 1-/3-(methylsulfonylphenvlethylithio)[1, 37thzazolo[4 5-
1ienyT et thtﬁ! o)[l 31th| azol o[4,5-*"pyrimdin-2(3

l-a5t er eoneric m xture

04 L d 47 f] -
Thff"t i %?g‘?p&ua G 3%%%&6@16&49%%%3@%1 1R oo 9)
(me%yisu?ﬂm&ﬂ?heﬁtfb]etﬁyﬁ&néﬁl 3]1:11'1)120710{:7455 @lpyritdilin7]-$arfine } 4H)
(d, 4.42 (m IH 3.83 (dd, 1H)
metsylasnte@d Olluﬂflggev@a'(@et 311|)C 1.74 - 1.64 (m IH 1.64 -
- 1.43 I 0.96 (dd, 6H); M
MS((E§H")%ﬂ?7;?Mi§][w . (E:(nan'pll_l)e 8 7-f$ri i ?V|H2(
Hvdr oxymet hyl ) butvnam no}-5-r( a $)-1-r3-
(et hyl sul f onyl ) phenyl ] et hyl >t hi o
1) 7-{YUIR) I dp @b RY1) Btk bl Riniin X (S Sk )-79ne The

t| tle conpound was obtained 1n 55%yield using general
7 i} thiogich Hthigeolo[4,5-d] pyrimidin-2(3H)-one

Thei/t[rléé n{:o po {\ g&?@é&%ﬁh@]@@ ?fi}-m[e ho@ %W{ﬂ@ 10[[34 5-<lp

(melﬂl}dMﬂfdni/Bﬁbdn]Y}]é’ﬁﬂ/I}ﬂiw)'fl 3]th1(abt>1dE%ﬂ]whh}lﬂlhﬂ-yl]élﬁmow}[ |
me AN ;:tlag-ﬁgé %sigSgege-:rrlaP%&hrgd% IE)Vera(ll yleld 4@8 rég,%SWJover three steps.

%} ixn\hi gd:l%?;hmft%?oqﬁqmg ﬂgé%b(zﬁfg)ﬂ"%i %' 1@ éé Qe Tﬁiﬁ%s (@811

4, 3&(&& (H) 3.7Bm, THY8.5( @w, 2H) 3.07 (§GH)t1,70 dd) 3H) 5. 652117( i) 1.48 -
23(m IH), 3.79 (m IH), 3.64

13%@!2%033&“0@&)(5 3 .67 (d, 3H),

MS (ESI ) m/z 483 [M+H]+.

Example 5
7-{[(1R)-1-(Hydroxymethy])-3-methylbutyljamino}-5-({1-[3-
(trifluoromethyl)phenyljethyl} thio)[1.3]thiazolo[4,5-d]pyrimidin-2(3H)-one

Separation of the diastereomeric mixture produced in Example 2 by preparative HPLC

gave a single diastereomer (5 mg, 15% yield).

'H NMR (CDCl3) § 7.69 (s, 1 H) 7.66 (d, 1 H) 7.50 (m, 1 H) 7.42 (t, 1 H) 4.97 (g, 1 H)
477 (d, 1 H)4.25 - 4.15 (m, 1 H) 3.84 (dd, 1 H) 3.64 (dd, 1 H) 1.72 (d, 3 H) 1.67 - 1.57
(m, 1 H) 1.57 - 1.47 (m, 1 H) 1.44 - 1.34 (m, 1 H) 0.87 (dd, 6 H);

MS (EST') m/z 473 [M+H] .
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1.55 (m IH), 1.38 (m IH, 0.89 (m 5H); M5 (ESI+ )

mz 469 [MtH + . Exanple 9 7- I T LRH
wo 2bbsdinesy et hyl V3- nenyl buMLani no PCT/SE2006/000398

-5-1T1- phenyl et hyl Vthiol - [1.31thi azol or4 5-

lpyrim di n-2(3H)-one a) 36

(2R)-2-({2- Ami no-5-[ (I - phenyl et hyl )t hi 0]

[1,3]thiazol o[4.5-d)" pyrimdin-7-yl}am no)-4-

met hyl pent an- 1-ol The ti tgyg§ ound was obtained in

67 % vyield accordgng to general nmet hod A starti ng from
2¥ar ARG S Al 014 . NV r';

Theli‘tle"dwﬁ’l ()Bﬁdsﬁ)aé‘ sﬁﬁthdilzzd 9¢a ﬁﬁxtu?d‘l)f tw-é dlﬁtdrﬂ@m&bﬂ)%/ Edi’nelﬂ method
G ﬁ@nu@e (@ﬁctwn—ryf 5 £7 ﬁﬁlggd (hyq}roavnsetbyzl)(3rﬂpetb¥bbufsgiamnq}m

(.38t it 2P Shyg oy 1O B Rl -3

methﬁBl)lt-yleal(n{rib-} @3 Jotiezdde [ (3- al]pbmmydmt?h:yﬂ)-bﬂm @0frhg, 31033imamol) and 2-
d] pyri m di n-7-yl }am nQ) - Ipentnlolg
¢ PR A R OBETPPDINERE 1308 (PR G eld).

' REREICBCTT b Go TR b 0 S 52 o D174 v 18D 545 0, 0.5
5 39 Ch R Dy 4 Y ST 48 o YA RS, 1 7ok 3 69 G

1H)NW.@5 4235 651 16%0.98 - 0.88 (m, 6H
)(ZR) 2~ (f«% l\%%\dr:gﬂ]yn I?%I Chenyl(glt hyl))thl ol f1,3]thiazol
MSGESI 5wdi%nm+ﬁun 7-

O

Example 7
7-{[(1R)-1-(Hydroxymethyl)-3-methylbutyl]lamino}-5-({1-[2-
(trifluoromethylphenyllethyi}thio)[1,3]thiazolo[4.5-d]pyrimidin-2(3H)-one

Separation of the diastereomeric mixture produced in Example 6 by preparative HPLC

gave a single diastereomer (4 mg, 13% yield).

1H NMR (CDCls) 8 7.71 (d, 3H) 7.65 (d, 1H) 7.55 (t, 1H) 7.36 (t, 1H) 5.40 (q, 1H) 4.71 (4,
1H) 4.42 (m, 1H) 3.83 (dd, 1H) 3.68 (dd, 1H) 1.76 (d, 3H) 1.74 - 1.64 (m, 1H) 1.64 - 1.53
(m, 1H) 1.54 - 1.43 (m, 1H) 0.96 (dd, 6H);

MS (EST) m/z 473 [M+H] .

Example 8
7-{[(1R)-1-(Hydroxymethyl)butyl]amino}-5-({(1.5)-1-[3-
(methylsulfonylphenyl]ethyl}thio)[ 1.3 ]thiazolo[4,5-d]pyrimidin-2(3H)-one
The title compound was obtained in 55% yield using general method G starting from 5-[7-
{[(1R)-1-(hydroxymethyl)]amino}-[ 1,3]thiazolo[4,5-d]pyrimidin-2(3H)-one-5-
yldisulfanyl]-7-{[(1R)-1-(hydroxymethylbutyl]amino}[1,3]thiazolo[4,5-d|pyrimidin-
2(3H)-one (55 mg, 0.087 mmol) and 1-[(1R)-1-chloroethyl}-3-(methylsulfonyl)benzene
(38 mg, 0.17 mmol).
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25

yl }am no) - 4- met hyl yent an-1-ol The title conpound was

obtained in 70% yield according to general nethod C
werenstiomg7f rom (2i ?)-2-({2-chloro-5-[ (I - PCT/SE2006/000398

rhenylethyl)thio][l, 3]thiazol of 4, 5-"]

ryrimdin-7-yl}am no)- 4-nmeghyl pentan-I-ol (500 ng,

1.2 mol); M5 (ESI+) nmlz 419 [MH + . d) 7-{ffIR)-1-(

Hvdr oxymet hyl ) - 3- net hyl but yl Jam no} - 5-f f | phenyl et hyl)

R L A e e T e
s SSGTRTRSS AP g ;80008 o0 i B0 3,

1.55 G ofH), 1,38](toh il Hy,d).84 @n,SH)T] pyri m dm 7-yl }
am no) - 4-nethylrentan- 1-ol (320 ng, 0.76 nmmol). 1H
MSKBHI () oMB@®I[MIHY..43 (m 2H), 7.41 (m 2H), 7.31 (m
IH), 6.37 (br s, IH, 494 (m IH, 464 (m IH), 4.25
(m IH, 3.45-3.39 (m 2H), 3.38-3.27 (m 2H), 1.66

(d, 3H), 1.60 (m IH), 1#&%9”—0, 0.89 (d, 3H),
0.85 (d, 3H); Ms (ESI+) z [ MtH + . Exanple 10 7-
7-{ Flcllk)?l (Hydilokly eyl Beinathy iyt iintiyé o 6¥iliaphenglethyithidl R) -

L 3jthiezoloft.aAdpwHidmn-2@B50rang; dj n- 2(3i J) - one a)
(2R)-2-f(2-Am no-5-{[ (I R) -1 - phey?yl ethvnthio}[1. 3]thia
zol o[ 4. 5-d] pyri m di n-7- g Dam no] - 4- net hyl pent an-1| - ol
a) (BRL-C ({sdivince 54/ lopheanhle(ioi) Mo [11 B Picavdofé S 51 p¥rimidin-7-vl}amino)-4-

hlen | ethyl)thio][l,3]thiazol of 4, 5-
mé%é%i’%ﬁlé&n- 7-yl }amo) - 4- net hyl pentan-1-ol (Exanple
ThO(ifl} corPSuiBxasiRMh SRR 678 yidid hecos®@P & fshetal BRHEAA S@rting

a si ngl e di astereoner. ) o )
from (2R)-2-[(2-amino-5-mercapto[ 1,3]thiazolo[4,5-d]pyrimidin-7-yl)amino}-4-

methylpentan-1-ol (320 mg, 1.01 mmol) and (1-bromoethyl)-benzene (245 mg, 1.21

mmol).

TH NMR (DMSO-ds) & 7.94 (s, 2H), 7.16 (m, 2H), 7.14 (m, 2H), 6.97 (m, 1H), 6.77 (4,
1H), 4.74 (m, 1H), 4.49 (m, 1H), 4.03 (m, 1H), 3.87 (m, 2H), 3.22 (m, 2H), 1.72 (dd, 1H),
1.61 (m, 1H), 1.42 (m, 2H), 0.87 (d, 3H), 0.85 (dd, 3H);

MS (EST') m/z 405 [M+H] .

b) (2R)-2-({2-Chloro-5-[(1-phenylethyl)thio] [1,3]thiazolo[4,5-d]pyrimidin-7-yl}amino)-4-

methylpentan-1-ol

The title compound was obtained in 71% yield according to general method B starting
from (2R)-2-({2-amino-5-[(1-phenylethyl)thio][1,3]thiazolo[4,5-d]pyrimidin-7-yl}amino)-
4-methylpentan-1-ol (335 mg, 0.83 mmol);

MS (EST ') m/z 423/425 [M+H] .

(¢)  (2R)-2-({2-Methoxy-5-[(1-phenylethylthio] [1,3]thiazolo[4,5-d]pyrimidin-7-

vl}amino)-4-methylpentan-1-ol
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IHNVR (DMSO-J 6) 7.98 (s, 2H), 7.45 (m 2H), 7.32 (m

2H), 7.24 (m IH), 6.87 (d, IH, 4.95 (q, IH, 4.24
woOhooes0725H) , 3.45 (m IH), 3.35 (m IH), 1.68 ¢dT/SB60s/000398

1.62 (m IH, 1.42 (m 2H), 0.88 (d, 3H), 0.82 (d,

3H.b) a R 2-rf2 Chloro-5-3Ra R -|I -phenylethyl]thio

n .31t hiazolor4 5-d]Oyrimdin-7-

vl )am noJ- 4- et hyl pentan-1-ol The title conpound was

Theocmeadoﬂgﬁl)uhd‘ wad Yoidiml th oY% REc10BERREInB td Béhetd] dthdiOC blaftiig
frox{x (2R)ed Poctgofor F{ (1 benylothehitiell hylthinreleld J-dBytimidirol-p|} amino)-
4R (o ODS ma A RRRLLY) 17 "2 h26 [ i « o)
RS 1| ez

yl ) am noJ- 4- et hyI pentan-1-ol The title conpound was

obtained in 91%yield using nmethod C and starting from
d) 7(;271?3) B—(Hvdroxvmez‘hvl) 3-methylbutyl]amino}-5-[(1-

he Elzthcglgor]?ll’mfr fg/%f-flgguiiné}”?tﬁ)}yl] thio}[l, 3]thi azc(JI78[

|r,|.||y| pent an- 1- ol

Thenﬁﬂ%e[ c‘(?) uHHWa); ob’&(ﬁle(i BSh miktufd &f thioXdibbrEbmers il 8% yield

accmmgdwn@hwmstash%ﬁﬁ% BRI P({Zmatlery=3-{@( | R) - | phenyl et

o g e LA A PR 20 m
07(STgh1|’i)tﬂ D and starting from )

R EBROK T R e 25k G Pt i 3 o
i G Syl At PR Gt
(m, (1), 1.4 (mA1E} 08 (ds3H), )85 @, F);(m I1H), 3.37 (m I|H)),

(d, 3H), 1.58 (d5 IH), 1.38 (m 2H), 0.88 (d,
MS:{BFS%)(WMOQ aVI-+BH) -

Lﬂ'

Example 10
7-{[(1R)-1-(Hydroxymethy])-3-methylbutyllamino}-5-{[(1R)-1-
phenvylethyl]thio}[1.37thiazolo[4.5-dlpyrimidin-2(3H)-one

a) (2R)-2-[(2-Amino-5-{[(1R)-1-phenylethyl]thio}[1,3]thiazolo[4,5-d]pyrimidin-7-

yl)amino]-4-methylpentan-1-ol
HPLC purification of (2R)-2-({2-amino-3-{(1-phenylethyl)thio][1,3]thiazolo[4,5-
d]pyrimidin-7-yl}amino)-4-methylpentan-1-ol (Example 9(a), 500 mg) provided the title

compound (150 mg) as a single diastereomer.

"H NMR (DMSO-ds) 7.98 (s, 2H), 7.45 (m, 2H), 7.32 (m, 2H), 7.24 (m, 1H), 6.87 (d, 1H),
4.95 (q, 1H), 4.24 (br s, 1H), 3.45 (m, 1H), 3.35 (m, 1H), 1.68 (d, 3H), 1.62 (m, 1H), 1.42
(m, 2H), 0.88 (d, 3H), 0.82 (d, 3H).
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MS (ESI+ ) wz405 [MrH + . Exanmple 11 7-([(].RM -
Hvdr oxynet hyl V3- et hyl but yl | ammo>-5-{[ri ~-1| phenyl et hyl
wothieao78r |, 31t hi azol or 4, 5-*ppyri m di n-2("' 3/ i) POMSE206/000398
(2R)-2-[ (2- Ami no-5-{[ (I S) A-vhenyl et hyl | t Ho} [ 131t hi azol
o[4,5-dIOv mdin-7- yl)am geJ-4-net hyl pentan-1-ol The
title conpound was obtained in 42%yield using general
nmet hod A and starting from
b) (éﬁ)‘ z'?krﬂciz&)?o mem@ 51-1571%%1@%9{}!10}3} BV RZGloP, $-dp & FhiH-7-m
') am noJ - 4-met hyl pentan-Tol (27 g, 90 nmol) and
yl)ahﬁﬁalﬁ-@eﬁwmemgﬂdtﬂyl ] benzene (19 g, 135 mol ) . 1HNI\/R

d 7.95. (br s,,,2 1. 43 5.
The%%vscmppgggué e Plﬁj‘mgg ngél /c; g@lﬁi Bﬁm%, n&éhrgfi q}’?z mc}_stZrt%é é’ﬁ)’ﬁ} 2R)-2
[(2- !u:f:lgno 54{@?1{1 bfph%%léth%]th%}?ﬂ3]th13263@[4(57fd]p§i'ﬁn( ; 1%1i|_1|sﬁ§51c))zﬁgmo]-4-
metbﬂpelswr}lqv&lmgﬁ()fi omefba [ MeH + . b) (2R) '

Chloro-5-{[a+S) | -phenylethyll tM}f I
MS k) wef Sy I B e i i e
yl ) am no] ~4- net hyl pentan-1-ol The title conpound was
obtained in 85%yield according to general nethod B
c) (9]@)d2 StRM ey -S5LPIR)- ]-phenylethvl]thzo}/] 3Jthiazolo[4,5-d]pyrimidin-7-
7y-2-1(Z2-amo-5-{T(15)-T-phenyl ethylJthio}[], 3]thia
th in-7- yl)am no] - 4msthy|pentan|-o|

mmhﬁz&_ﬂzmmthﬂb
The(tﬁf cg)%‘}pguwi %’Vﬁ% ed %f%‘:‘%eﬁ %é trrﬁé%lf’c{ff(é gné Mﬁﬁqng ffom (2R)-2-

[(Z-lebe 8z 1@3-4 pﬁleﬂﬂ'l%lyl]ﬂinﬂ}l[m 3Tthiazolo[4,5- d]pyrlmldln- -yl)amino}-4-
tébl?pam no -nmet h gent an-1-ol The title conpound was
me ghtaed- 9167@1% jlémmeldcor di ng to general method C

B SRR 2, 2] (2 enlore et

ryrimdin-7-
d) 7-{[(1R)-1-(Hydroxymethyl)-3-methylbutyl]amino}-5-{[(1R)-1-
phenylethyl]thio}[1,3]thiazolo[4,5-d]pyrimidin-2(3H)-one
The title compound was obtained in 67% yield according to method D and starting from
(2R)-2-[(2-methoxy-5-{[(1R)-1-phenylethyl]thio}[1,3]thiazolo[4,5-d]pyrimidin-7-
yl)amino]-4-methylpentan-1-ol (65 mg, 0.15 mmol).
'H NMR (DMSO-dg) 12.36 (s, 1H), 7.42 (m, 2H), 7.33 (m, 2H), 491 (q, 1H), 4.72 (m,
1H), 4.25 (br s, 1H), 3.44 (m, 1H), 3.37 (m, 1H), 1.69 (d, 3H), 1.58 (d, 1H), 1.38 (m, 2H),
0.88 (d, 3H), 0.84 (d, 3H);

MS (EST ) m/z 405 [M+H] .

Example 11
7-{[(1R)-1-(Hydroxymethyl)-3-methylbutyllamino}-5-{[(1S5)-1-
phenylethyl]thio}[1.3]thiazolo[4,5-dIpyrimidin-2(3H)-one

a) (2R)-2-[(2-Amino-5-{/(1S)-1-phenylethyl]thio}[1, 3] thiazolo[4,5-d]pyrimidin-7-

vl)amino]-4-methylpentan-1-ol
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yl ) am no] - 4- met hyl pentan-1-ol (77 nmg, 0.18 mol ). M5
(ESI+ ) mz 419 [MtH + . d)

wW@-2906aR)25F - ( Hvdr oxynet hyl ) - 3~met kyl but yl ] an PCT/SE2006/000398
iino}-5-{[(IS)-Iphenylethyl]
‘thio}[l,3]thiazol o[ 4, 5-d] pysom di n-2(3H)-one The title
conpound was obtained in 37%yield according to
general nmethod D and starting from

The(t?cle"c)o hﬁ@wﬁ?bb@iﬁ\éd% 42%3%1d |usmg éeneral method A and starting from
rhe eth ] thi Oﬁ)& Lthl azol% F}/rlmpll n-7-
(ZR)rIZ)[ mulo- itmemp 1 3hiezelol4, B Inysigidiy-7-gh amingirdtmethylpentan-1-

ol (%\%5 sg)DNBmgQ aeg) [(FR)- gﬁlog@t}@%j@fMeﬁF@g 3(?%};%101)7 17 (m

'H mvﬁ%l(liimgg -&) 597. & @5 s{ ZBI)éZHBE(nB 225 1M (ra I'ﬁH), ¥ 2@2(m( qu) 6.85 (d,

d
lH)g 4. 963ﬂi)1H)A/é66fESH%=I))4 A ébrAFOBHI ﬁ;?‘ﬂﬁ 3(E£¢m~r%11lb 1% (ér%%) 1.59 (m,

180} 11 i S5k A 14 3 in05- 2- oxo- 2. 3- di hvdr on, 31t
i mdm5-yl)thi olet hvUb itril
MSQE?%‘QF?&%%@YIM i mdm5-yl)thiolethvUbenzonitrile a)

€t hyl ] benzonitrile The title conpound

was obtained in 79%yield according to general nethod
F and startlng from
I/, pr =

mml NI\/Rt d6) ; d797 (s |H) 782(m
0-" enigh 540(q, IH), 1.80 (d, 3H); 13CNMR

The(lt?gﬁfaiq?ﬂlulld gﬁis glét‘lun'bd id 35%%41(31& 3&@(@61111@3@ énerdl 28tBod B and starting

fromg\2R)- %—@62 agyinp-5- ﬁ(hg)plnplpﬁp_ylplhyfl]t]@p}:{)l 3]%h1azolo[4 5- d][[JanEQde-
h | or4, 5-
yl)agphéﬁi'%@(é%ﬁé;wg @g]’hd;ﬁ benz}on: ?flo| gr The title

f 4 ed in 75%yield according to
Msge;m?%}gn%\?,ﬁ%%ﬁ% Hmd starting

¢) (2R)-2-[(2-Methoxy-5-{[(1S)-1-phenylethyl]thio}[1,3]thiazolo[4,5-d]pyrimidin-7-

yl)amino]-4-methylpentan-1-ol

The title compound was obtained in 51% yield according to general method C and starting
from (2R)-2-[(2-chloro-5-{[(1S)-1-phenylethyl]thio}[1,3]thiazolo[4,5-d]pyrimidin-7-
yl)amino]-4-methylpentan-1-ol (77 mg, 0.18 mmol).

MS (EST') m/z 419 [M+H] .

d) 7-{[(1R)-1-(Hydroxymethyl)-3-methylbutyl] amino}-5-{[(1S)-1-
phenylethyl]thio}[1,3]thiazolo[4,5-d]pyrimidin-2(3H)-one

The title compound was obtained in 37% yield according to general method D and starting
from (2R)-2-[(2-methoxy-5-{[(15)-1-phenylethyl]thio}[1,3]thiazolo[4,5-d]pyrimidin-7-
yl)amino]-4-methylpentan-1-ol (50 mg, 0.12 mmol).

"H NMR (DMSO-ds) § 7.36 (m, 2H), 7.25 (m, 2H), 7.17 (m, 1H), 7.05 (br s, 1H), 4.87 (m,
1H), 4.62 (m, 1H), 4.24 (m, 1H), 3.35 (m, 2H), 3.25 (m, 2H), 1.62 (d, 3H), 1.55 (d, 1H),
1.35 (m, 1H), 0.84 (d, 3H), 0.78 (d, 3H);

MS (EST') m/z 405 [M+H] .
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from2-amno-7-{[(] 17?)-I

- (hydroxynet hyl )butyl]Jam no}[| , 3]thiazol of 4, 5-
wopyisimidirne- 5(6 )-thione (2.87 g, 10.0 nmol ) PEMSE2006/000398
3-[(I/?)-1-chl oroethyl ] benzonitrile (2.31 g, 13.9

mol ). 1H NVR (DMSO-d6) : d48.00 (s, 2H), 7.91 (s,

IH, 7.82 (m IH, 7.69 (m IH, 7.52 (t, IH, 6.90

(d, IH, 5.00 (g, IH, 4.63 (t, IH, 4.13 (br s, IH,
341 (m IH, 3.30 (m IH, 1.66 (d, 3H, 1.57 (m

IH, 1.43 (m IH, 1.29 &m 2H), 0.86 (t, 3H); 13C NWR
(DVBO-d 6) : d 170.8, 16Bx7mplsk: 1, 155.7, 145.9,

3-{ESTA 17, , 8r6 1%9 Pty %8 . 21- '» Ro[12F thiazolo[4.5-
dln{rMhi'&ﬁ s-vmmo m@mbm&ﬂa onl or o- 7 {r(I R) -1 -

I vdr oxynet hyl ) but vnam no} ri . 31t hi azol or 4. 5-
d] pyrimdin-5-yl)thio]ethyl}benzonitrile The title

ung, Was sobt ai n g”len 84% yi el d according to
rting rrom

Thedit{e donsHoubd t[\ngaﬁ obmiﬂedjﬂ ggf{fo(ywla)aemramgdo emneretigthdbEiayd tarting
frm@ciﬁpgﬂg)n% By Olﬁ_lgl%ﬁylhbﬁg%ﬁ%ﬂ?ﬁ bes20r ol (3. 09 g,
e i L

BCaVRI (BMSO-21: 6(m4 1,HB1.2313156,3384, m 9,2]-1)8,4,11 68, §141, 25.5;
3H,,1.60 (m IH, 1.48 (m IH, 1.37-1.22 (m 2H),
MSUER6 )(h/z 186[M-+¥5 (ESI+) miz 434 [MtH + . 5 d) 3-/
S)-1-F( 7-{fOR)-J-f
Hvdroxyrret hyl ) butyl 1amm} 2-met hoxy p 31th| azol oF4 5-
) I b T

b) 3¢L: pydre
d]p?nﬁu&%@_t& )tgﬂ»(lz%trz%ﬁzzonm zzﬁ 1o D

Thg ‘m};} ?:c{rpp%ljglﬂmaé ﬁ%;zglgeul 1£;L7 ‘%: ylzzld acgor%mrg%z)( Bgergéralymc)ethgé A an%r?tarting
from 2-amino-7-{[(1R)-1-(hydroxymethyl)butyllamino}[1,3]thiazolo[4,5-dJpyrimidine-
5(6H)-thione (2.87 g, 10.0 mmol) and 3-[(1R)-1-chloroethyl]benzonitrile (2.31 g, 13.9
mmol).

"H NMR (DMSO-dg): 8 8.00 (s, 2H), 7.91 (s, 1H), 7.82 (m, 1H), 7.69 (m, 1H), 7.52 (t,
1H), 6.90 (d, 1H), 5.00 (q, 1H), 4.63 (t, 1H), 4.13 (br s, 1H), 3.41 (m, 1H), 3.30 (m, 1H),
1.66 (d, 3H), 1.57 (m, 1H), 1.43 (m, 1H), 1.29 (m, 2H), 0.86 (t, 3H);

BC NMR (DMSO-dg): 6 170.8, 168.7, 165.1, 155.7, 145.9, 132.3, 130.8, 130.6, 129.5,
118.7,111.2, 63.3, 59.7, 51.8, 42.3, 33.0, 21.8, 18.8, 14.0;

MS (BST) m/z 415 [M+H] .

¢) 3-4(18)-1-[(2-Chloro-7-{[(1R)-1-(hvdroxymethyl)butyl]amino}[1 3] thiazolo[4, 5-
d]pvrimidin-5-yl)thio]ethyl}benzonitrile

The title compound was obtained in 84% yield according to general method B and starting
from 3-{(15)-1-[(2-amino-7- {[(1R)-1-(hydroxymethyl)butyljamino}[1,3]thiazolo[4,5-
dlpyrimidin-5-yl)thiojethyl}benzonitrile (3.09 g, 7.46 mmol).
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o T]pyrimdm5-yl)thio]ethyl}benzonitrile (2.43 g,

5.61 nmol). 1HNVR (DMSO-d 6) : d 7.94 (br s, IH, 7.83
womoelibh2577. 71 (m IH), 7.54 (m 2H), 5.04 (q, PCHSE2006/000398
4.68 (m IH), 4.18 (br s, IH, 4.16 (s, 3H), 3.44-3.30

(m 2H), 1.69 (d, 3H), 1.6342.54 (m IH, 1.45 (m

IH), 1.35-1.23 (m 2H), 0.86 (t, 3H); M5 (ESI+ ) mz

430 [MtH + . 5 e) 3-f b S)-I-FC7-{Fb
! g t1byd,) 1t NR)- 28R 18),37.71 (4, 1H t,
ng%ﬂ rlghé gg{ﬁﬁr?azg %EQ ygskmrlqunbdln ggp ))th?oﬁeth))/’7}54(
1H)eaz)5 it WD), . 2T i, 11, 3eteAh @mn%lHMs@J(ldt aH);elebq (m, 19Ty, 1.48 (m,

| nethod D starting from 3-
1 L 373, ZEGE BT 850 A Chny i oxiymot hyl s but y1] - ani moj

+ hi azolo[4,5- O
Mséﬁf@ /Oz%h\’% )t hi o] eEhyI}benzonitriIe. 1H NVR

(DMBO-d 6) : d 12.39 (s, IH), 7.93 (s, IH, 7.84 (d,
IH), 7.70 (d, IH, 7.53 (t, IH, 7.24 (d, IH, 4. 95
d) EqISkHY (7-H (HE 1—(Wvdrbﬂvmeﬁhvlﬂndv@]ranﬂno}l-ﬂ)ﬂ€t_xﬁﬁ tiddzolald, 5-
d ,157(mIH) 1.43 (m IH),
' lt, 3H); 13CNWR (DMBO-d 6) : d
The]t?tﬂe c%mp]og.gd gvas éﬁﬁuged ée'é g tyggné‘ral 1%31%03 C Jrﬁ@ta%tm% from 3-

130. 8
(192142 o0, - ﬂ8118) -Gy coprows iy it - B8Ok 4.5

d]pyrw{%ﬁl S é’ﬁﬁhlg eth lgl?ﬁnzf%‘lml% %ﬁg&gf%%VS meth g

IHNM’@ SES-BY léstz@ugbrs 1H), 7.83 (m 11? 7.71 (m, 1H)) 7.54 (m, 2H), 5.04 (q,

1t hi azol or 4 yrimd

1), 4168 CBAENA Bt S FHér(5d SER AACH NS D iy 1.63-1.54

BN e A
Msiﬁéf"?ti,g/y%ﬁéltﬁgpqﬂ benzal dehyde (0.74 g, 4.0 nmol) in

e) 3-{(18)-1-[(7-{[(1R)-1-(Hydroxymethyl) butyl] amino}-2-0x0-2,3-

dihydro[l,3]thiazolo[4, 5-d]pyrimidin-5-yl)thio]ethyl}benzonitrile

The title compound was obtained in 19% yield according to general method D starting
from 3-{(15)-1-[(7-{[(1R)-1-(hydroxymethyl)butyl]amino}-2-methoxy{1,3]thiazolo[4,5-
dlpyrimidin-5-yl)thio]ethyl} benzonitrile.

'H NMR (DMSO-dg): & 12.39 (s, 1H), 7.93 (s, 1H), 7.84 (d, 1H), 7.70 (d, 1H), 7.53 (t, 1H),
7.24 (d, 1H), 4.95 (q, 1H), 4.66 (m, 1H), 4.15 (br s, 1H), 3.42-3.27 (m, 2H), 1.67 (d, 3H),
1.57 (m, 1H), 1.43 (m, 1H), 1.35-1.22 (m, 2H), 0.86 (t, 3H);

C NMR (DMSO-de): 5 171.9, 169.2, 165.8, 154.9, 145.4, 132.3, 130.8, 130.8, 129.6,
118.7,111.4,91.0, 63.1, 59.7, 42.6, 32.8, 21.0, 18.8, 13.§;

MS (EST") m/z 416 [M+H]".

Example 13
7-{[(1R)-1-(Hydroxymethyl)-3-methylbutyllamino}-5-({1-[3-
(methylsulfonyl)phenyljethyl}thio){1.3]thiazolo{4.5-d]pyrimidin-2(3H)-one
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The resulting reaction mxture was stirred at 0 OC
until no nore conversion to product occurred

wonusiwmsed by GC-MS). The reaction was guenchedTsgLde6/000398
saturated amoni um chl ori de, the aqueous phase was
extracted with Et OAc and thg3organi c phase was washed
wi th saturated sodi um bi carbonate, brine, dried
(MgS™), filtered and concentrated in vacuo. The crude

a) ]pfﬂ&g&h%lmﬁmpyﬁﬁe;zbﬁgthgﬂolf| ash col um chromat ogr aphy on
OAC> hexXane 17 4) to give the tit]le conpound

MethgBagmggiuinriadideEMiis S8, 3 2mel.fek mmalppaswdded siropige via

syripg 1 s gt R RREARGRE 0 P 4 il i 5 X ).
The reédlf‘ @fe@éﬁtﬁi ﬁ‘ﬁéﬂtﬁre 3v2[s ¥EHBY kot antyll nobas@eaaverion iy product

chl ori 91 nmmol) was added tqQ_a sol ution
occuifred (mml@rmbsaﬁ%rMﬁé e 1¢2rtign was gueRghied wathcsaturated ammonium
3; t I I I
chk?rhc{et gﬁ(‘«‘ﬁ}% éﬁ(siaﬁ%{e)%%}/s &8&5@( kx]_}lﬁgﬂréggcatnlﬁ gl“rl]@gf fnic }hg’svc\elarﬂgi% Washed
witls bdthfagsd satiuth &Garb@ﬁat@,ﬂ)rmemm&B(MgSO4Qvﬁwrhyamkmme¢mtﬁnﬁzn

Et QAc. The organl c ph washed subsequent |

vacpe) Y crpdsyrodigs s PU@@FCE\?}% Fgme %‘ SVYLé‘ﬁ‘REtOAc
i

heghc 130 t@Eﬁeéﬂfﬁﬂ%@cﬁ%&%@éﬁﬂ%w%ﬁs‘éf‘"ﬁ'&glg oS eR itouteny
furthyr furefchtion (approxohate petityg¥¥phy on silica (et hyl

acetate: hexane gradient el ution 20:80 to 25:75) to
GCgMBLEDHERSMS, . 250npoudling, 6@ 5yp) mA200Ms used i the

next step w thout any further purification

(apprOX| mat e purlty 75% GC-Ms (ElI) (HP5MS, 0.25 mm x

)/, o (-MR)-1-<

am no}-5-fp -f3-
Thlbnﬁt&hjdrsiel (011 th)gi, ﬁ)pﬂ] em;ablj) ectah \adlllehﬂu to jpfsbjuBion Iof Afziwdmtmlﬁllb!l@(o 19

AL b LA e G BREHETPROU DA dr B e e ¢
mL?réP(ﬁrbdZ "fﬂe &%t%%&ﬁifé Was Stﬁr‘i@i 51)0' ‘@Jfoﬁ' 30 Yhinfes Z&I@Weﬁ 37 addition

S-[7-{[ (117
of EtOAc. The orgamc phase was washed subsequently with 2M HCI (aq), water, saturated

sodium bicarbonate, and brine, and then dried (MgSOy), filtered and concentrated in vacuo.
The crude product was purified by flash column chromatography on silica (ethyl acetate:
hexane gradient elution 20:80 to 25:75) to give the title compound (60 mg) that was used
in the next step without any further purification (approximate purity 75%).

GC-MS (EI) (HPSMS, 0.25 mm x 30 m, 0.25 pm) m/z 218 M.

¢) 7-{[(1R)-1-(Hydroxymethyl)-3-methylbutyl]amino}-5-({1-/3-
(methylsulfonyl)phenyl]ethyl}thio)[1,3]thiazolo[4,5-d]pyrimidin-2(3H)-one

The title compound was obtained as a mixture of two diastereomers in 42% yield starting
from 1-(1-chloroethyl)-3-(methylsulfonyl)benzene (27 mg, 0.12 mmol) and 5-[7-{[(1R)-1-
(hydroxymethyl)-3-methylbutyllamino}-[1,3]thiazolo[4,5-d]pyrimidin-2(3 H)-one-5-
yldisulfanyl]-7- {[(1R)-1-(hydroxymethyl)-3-methylbutyl]amino}[1,3]thiazolo[4,5-
dJpyrimidin-2(3H)-one (30 mg, 0.05 mmol) using the general method G but with the
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(hydroxymet hyl ) - 3- net hyl butyl ]Jam no}-[1, 3]thiazol o[ 4,5
-J]pyrimdin-2(3 )-one-5-
wehdiesiotBanyl ] -7-{[ (1i ?)-I-(hydroxynmet hyl ) - 3- nECISEMN6/900398
Jam no}[ |, 3]thiazolo[4,5- cdpyrimdin-2(3 )-one (30
ng, 0.05 nmol) using the geagral nethod G but with
thefoll ow ng nodi fications: sodi um borohydride (3
equiv.) was added and the reaction was stirred at room
follé@iﬁ@%&ﬁﬁéﬁoné— @Bﬁ%ﬂ%@@drﬂe)@ dqv Q6vak AtldddAnd tie #Actidh was
8 (m IH 5.12 (m IH) 54.41 (m O0.5H from
stlrrgﬁetx@pasﬂe@m@mn 4 36-4.25 (m 0.5H from one

' QA EGRET a5l )7 sl Ty 20,7 S il 510, 1D R o

0. 5101 'ﬁ%%I &Eee&ar@ér)eomér) 7436-9.25%m0 0. 5H e dquseeiécﬁﬁ@yrﬁm 42 (m,
2 (d H fromone di ast er eoner) . 70-

2H)l 31)12 gs, 1. ﬁsﬁmme(dwstqzﬁgraerm 3BL($.rh: 56 ﬁpm e Qlﬁistrwn(ﬂﬁﬁ)zl 74 (d,
s 3oek g ORI v Bl A ¥ P 5

156].135@11;1255({{%@1@1{)pyr| ira din-5-yl)thiolet thbenzam d

MS%ESI I)’r‘n/i:483([M{LH1I i 2Vl - (Hvdr oxynet hyl V3- net hyl but yl | am
onl - 2- oxo0- 2. 3- di hydro[
131t hi azol o[ 4., 5-~pwi m di n-5-vDt hi ol et hyl } benzam de;
and - a -| -r -ir a
i gVl - f Hvdr oxynet hyl VS- neFﬁVPB{ftVI | am onl *- oxo- -
3-{dihygrahli- @Ndi*b}é\&@étﬂﬂ%in&hvmfvﬂﬁinﬁdrﬂ-ﬁoxé -p3hi o] et hyl >

benzam de a) 3-(I-Ch] oroeth I?benzam de Diethylaniline
dih iazplojé s MM&@E% ethyl {benzammide:

- £ .,~ P
dlh‘ﬂhoﬂleﬂthmmlb[@ﬁ dkm’nﬁidm Sﬂmﬂm }plth»d‘rﬁenza e (255 ni,
and2 47 mmol ) was added dropwi se and the reaction was put
3-{(1R)-1-[(7-{[(1R)-1-(Hydroxymethyl)-3-methylbutyllamion }-2-0x0-2,3-

dihydro[1.3]thiazolo[4.5-dlpyrimidin-5-yDthiolethyl }benzamide

a) 3-(1-Chloroethyl)benzamide
Diethylaniline (390 pL, 2.45 mmol) was added 3-(1-hydroxyethyl)benzamide (400 mg,

2.45 mmol) slurried in DCM (20 mL) and the reaction mixture was cooled with an ice-
bath. Thionyl chloride ((255 pL, 2.47 mmol) was added dropwise and the reaction was put
in the refrigerator overnight. Water was added, the reaction mixture was extracted twice
with DCM, washed with a 10% HCI solution, neutralized with a saturated bicarbonate
solution, treated with brine, dried (MgSOy,), filtered and evaporated to dryness. The crude
product was recrystallized from diethylether / hexane to give 335 mg (75%) of the title

compound as a white solid.
'H NMR (Chloroform-d) & 7.90 (s, 1H) 7.73 (d, 1H) 7.62 (d, 1H) 7.46 (t, 1H) 5.14 (q, 1H)

1.88 (d, 3H) 1.60 (s, 2H);
MS (ESI') m/z 183, 185 [M+H] .
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in the refrigerator overnight. Water was added, the

reaction mxture was extracted twce with DCM washed
Woi200%/1@7250% HCl sol ution, neutralized with a sRCUSEL®6/000398

bi car bonate solution, treated with brine, dried

(MS™M), filtered and evapougated to dryness. The crude

product was recrystallized fromdiethylether / hexane

to give 335 ng (75% of the title conmpound as a white

b) ﬁgtfmmzkdbﬂwb@%x%efh@»m mlthglbzt)%n&&i}-i bho-2.373 (d,
6 (T, M 514 (g TH 188 (d,

88 [ M-H] + . b)

The?_rﬁ%l cg@ﬁ@ﬁi%a% Wg{l ﬁy? g %(turel %f r%t]wgnc?asiereomerﬁ in 36% yield using
genéliahingdholl G sthitidk dzoph 64[%- {§¢ lﬁl)ﬂy(hydﬁodﬁm&-hyl))i tiethlylteity1jaiokio} -

am de The title co

[1, 3&@11&2@1@[455ﬂ%%?@%wns@/zﬂ%sélfwﬂk?ﬁ@(16&&&%@%{%&1}}
ety BB Ry P meclo o ARV o2 G T B0y S0 Bl >

(1-dhlor3lethyil pzanlzah#le %1 8 (gp 9riomdol) 2( 3

0-one-5-yldisul fanyl]-7-{[(Ii1?)-1-(hydroxynet hyl )- 3-

met hyl butyl Jam no}[ I, 3] thi azol o[ 4, 5-c(] pyri mdin-2(3
The)dif&G ofdf dT¥he MO 155191355@6 %530 131 mmol) were smnﬁed by reversed

(I'-chl oro-ethyl)-benzam .
phagti HELE{dfmenecihClB8melunmn, |2é0@29mu maﬂ(CEBSI@ T@O oy, floy =15 mL/

o BB SRR PPN, T ogon
gave |30{(/1,S‘) ﬂ-@(ﬂﬂ{(ll?‘lln Hfﬂ&bxirﬁetbﬂ?l@-sanéthy\mh@ﬂ}’arﬂi@{}hﬁ 0X0-2,3-

trie %/amne vIiv/v ?] Lyophllzatlon
dih 9[51 23] h1azolo[4 5- d]pyrlmldm- -yl)thm]ethyl benzamide 623 mg, 39 % yield,

999”0/%3#:3)-' [(7-{[ (I R -1 - (Hydroxynet hyl ) - 3- net hyl but yl |
} - 2- oxo- 2, 3-

'H NMRdC%DDS]stm&I@QIHLZV,B@] pELy J #17d Hz)f 7)618)(t1h116,]£=t= Ay B, 7.42
enzam de ' 99. 9% de) .

, 39 %yiel
(&, (REBTDp )75 B0 4 Ty 15 Ty 4 A0 315, 540 18, &5 1.0
5.4 %%) %ﬁ (dji, 5937-51 '1]Z|T')@ 521.7117‘9‘?,2; .b% o &ﬁeh%hm; 2 3!7'54)2 72 3{598574 1.63
(m, A1, 1.366,1.41 (m, 2H), 0.96 (d, 3H, J=7.1 Hz), 0.94 (4, 3H,/=7.1 Hz
MS (ESI) m/z 448 [M+1];
and 3-{(1R)-1-[(7-{[(1R)-1-(Hydroxymethyl)-3-methylbutyljamion}-2-0x0-2,3-
dihydro[1,3]thiazolo[4,5-d]pyrimidin-5-yl)thio]ethyl} benzamide (19 mg, 32 % yield,
99.9% de).
'"H NMR (CDsOD) & 7.98 (s, 1H), 7.73 (d, 1H, J= 7.8 Hz), 7.68 (d, 1H, J=7.8 Hz), 7.41
(t, 14, J=17.7 Hz), 5.05 (g, 1H, J=7.3 Hz), 4.35 — 4.28 (m, 1H), 3.60 (dd, 1H, /= 10.8,
5.8 Hz), 3.53 (dd, 1H, J=10.8, 5.8 Hz), 1.94 (s, 2H), 1.72 (d, 2H, /= 7.1 Hz), 1.68 - 1.58
(m, 1H), 1.55 - 1.39 (m, 2H), 0.92 (d, 3H, J = 6.7 Hz), 0.82 (d, 3H, J = 6.6 Hz).
MS (ESI) m/z 448 [M+1].

Example 15
7-{[(1R-1-(Hydroxymethy])-3-methylbutyl]amino-5-[(1-
phenylpropyDthiol][1,3]thiazolo[4.5-d]pyrimidin-2(3H)-one
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5.4 Hz), 3.53 (dd, IH J = 11.0, 5.4 Hz), 1.94 (s,

2H), 1.73 (d, 2H, J =7.2 Hz), 1.71- 1.63 (m IH),
wa268/10726741 (m 2H), 0.96 (d, 3H, J = 7.1 Hz) pCO/SRA006/000398

(d, 3H, J =7.1 Hz M5 (ESI) mlz 448 [M+l]; o and

3-{(1i?2)-1-[(7-{[ (I R -1-(Hydsoxynet hyl ) - 3- met hyl but yl ]

am on}-2-o0xo0-2, 3- dihydro[l ,3]thiazolo[4,5- ]pyri

m di n-5-yl)thio]ethyl}benzam de (19 ng, 32 %yield,

99.9%de). 1 NWVR (CD30OD) d 7.98 (s, IH), 7.73 (d, IH

J=7.8H), 7.68 (d, IH J =7.8Hz), 7.41 (t, IH J
Thextitle. contgopnd wad Bbt(am,ed ki niixtafe & tk‘dp)dlas«ilcr&ﬁners an QB%(}'mld using

gengraLingfiog & Hingfioim 1- (7 4L(LE) 1Ry Srokymhshity 5-Se By lpino) -
¥

[, 3{]’%)azol%[@§-d‘_\py¥1n§i§1n(—2‘@3hgl&le-51y15§ul'fari53]39-{E('IR)-Zl'%;ydIQ Nsﬁaethyl) -3-

metbﬂ@ugyl]ﬁ'{nmo:}mﬁlthm,quo[4@&]@@‘1@11(115—2@3]71) -one (30 mg, 0.050 mmol) and (1-

Chl‘?rﬁlﬁr(?{’}’@ﬁlﬂfﬁ% Itogﬁzg gr ZEtSthI but yl | ani no- 5- r dpheny
H RO (DVE0? 6?631@310(%9@611{)! 1hs- qczmqﬁunpt)vmg oblaimegHys.77 -
0

a mxture di astereoners in 419 oyleld

4.636MTEN A ABLHO® @9 3.5hg 3 dm, 2H), 2.16 2 2.02 (m, 1H), 2.02-1.86 (mn,
| d |
R R ARG 1 -

MS-OESIpﬂ/zalrwl[MJSLQJfanyl] 7 {[(I|’>)-I-(hydroxyrret hyl ) - 3-
met hyl butyl] am no} [I,3]thiazol o[ 4,5-c(]pyrimdin-2(3
)-one (30 ng, 0.050 mmol) and (1- chl oropropyl)benzene
(15 ng, 0.10 nmmol). 1 NVR (DMBO-J 6) d 12.31 (br. s,
IH)y, 7.45 - 7.28 (m 4H)Ex§m9B3167 14 (m 2H), 4.77 -

S 1: 1y t 7 0p i\
%@E@%ﬂiﬁcgl,iﬁt\é%ﬁmﬂﬁ %&H&mﬁ"ﬂm&ﬁ? 0.76 (m 9H);

a) 1-[(1R)-1-Chloroethyl]-2-fluorobenzene

The title compound was obtained in 65% yield with 93% enantiomeric excess using
general method F starting from (1S)-1-(2-fluorophenyl)ethanol (3.56 g, 25 mmol).

'H NMR (CDCls) 8 7.53 (td, 1H), 7.28 (m, 1H), 7.16 (m, 1H), 7.04 (m, 1H), 5.42 (q, 1H),
1.84 (d, 3H);

MS (EST) m/z 158 [M-+H] .

b) (2R)-2-[(2-Amino-5-{[(18)-1-(2-fluorophenyl)ethyl]thio}[1,3]thiazolo[4,5-d] pyrimidin-

7-vl)amino]-4-methylpentan-1-ol

The title compound was obtained in 41% yield using general method A starting from (2R)-
2-[(2-amino-5-mercapto[ 1,3 ]thiazolo[4,5-d]pyrimidin-7-yl)amino]-4-methylpentan-1-ol
(800 mg, 2.67 mmol), and 1-[(1R)-1-chloroethyl]-2-fluorobenzene (509 mg, 3.21 mmol).
'"H NMR (DMSO-dg) & 7.97 (s, 2H), 7.53 (td, 1H), 7.29 (m, 1H), 7.17 (m, 1H), 7.15 (d,
1H), 6.89 (d, 1H), 5.22 (q, 1H), 4.61 (t, 1H), 4.24 (br s, 1H), 3.38 (dt, 1H), 3.28 (m, 1H),
1.65 (d, 3H), 1.59 (m, 1H), 1.49-1.32 (m, 2H), 0.87 (d, , 3H), 0.84 (d, 3H);
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Exanple 16 S- r -1 - -fluorophenvnethyllthiol”-ir

an-| -rhvdroxynet hyl VSnet hyl butyl] amo>[ 1, 31t hi azol o]
W 2606c10mp7 | M di n- 2( 3H) - one a) PCT/SE2006/000398

| -fdR) - | - Chl or oet hyl J- 2-f| uor obenzene The title

conpound was obtained in 65%yield with 93%

enantioneri c excess using general nethod F starting

from (15)-I -(2-fl uorophenyl)ethanol (3.56 g, 25 mmol).

IHNVR(CDA 3) d 7.53 (td, IH), 7.28 (m IH, 7.16 (m
MB ST yrg A0 M) - 5.42 (q, IH), 1.84 (d, 3H); M

(ESI+) nmlz 158 [MtH + . D)

(2R) 24(2- Am no- 5 U(I S)-I -(2- nuorophenyl ) et hyI]th| o)ri

7—ﬁ}1tnamb1ﬁ¢-mdﬁn/lpe34%;w.@kd usi ng general nmet hod A starti ng
from (2i?)- 2-[(2-am no-5-nercaptofl

Thesqthe lsoapol] wasobtaingy ini TA% wrelc?agdo)chng teogendralretethod B achstarting
trofi (D A Crminoar S8 1-12 BudionBrmeru Bitiol 3 @¥bisgolopt51
d]gmnh?l ﬂ-—y”% @M%%Et&aﬁ?pe% 19c;1( 32 (gz b')mgblm?s ggd ( d' H.

1HINMR B0a XKz, DMS)J de} s@pn( 8. 08 (/=84 B4 1(18y, 756 (tcH)m 8;B8Hz 1
H)17 ab(mf%ii)(mo farpﬂ H@%ﬂ (/=7 (73@, 1%) 9425(<q,,}~§|=@ Hyg H),4.73 (¢,

55342 DR A 35y 210 80 (g3 O 1)
1.4% (§ﬁ r1IH}°>1t3f8I(am|}W 8. 85(@@56 ) 5158 H}r?egﬁ (d, /=6.6 Hz, 3 H);

I’y am nol -'4- net hyi pentan- -ol e conpound

MS\/@ESIam/a%}eEMth] 72% yi el d according to general nethod
B and starting from
(2i?)-2-[(2-Am no-5-{[(15)-1-(2-fluoro
j 5-

d]ﬂ)zrﬁiﬁdmw)ammol 4-methylpentan-1-ol

The title compound was obtained in 85% yield using general method C (except reaction
mixture was stirred at 40°C until reaction was complete) starting from (2R)-2-[(2-chloro-5-
{[(15)-1-(2-fluorophenyl)ethyljthio}[ 1,3]thiazolo[4,5-d]pyrimidin-7-yl)amino]-4-
methylpentan-1-ol (200 mg, 0.45 mmol).

MS (ESI) m/z 437 [M+H]".

e) 5-{[(1S)-1-(2-fluorophenyl)ethyl]thio}-7-{[(1R)-1-(hydroxymethyl)-3-
methylbutyl]amino}[1,3]thiazolo[4,5-d]pyrimidin-2(3H)-one

The title compound was obtained as a solid in 38% yield using general method D starting
from (2R)-2-[(5-{[(15)-1-(2-fluorophenyl)ethyl]thio } -2-methoxy[1,3]thiazolo[4,5-
d]pyrimidin-7-yl)amino]-4-methylpentan-1-ol (140 mg, 0.32 mmol).

"H NMR (DMSO-ds) § 12.36 (s, 1H) 7.55 (¢, 1H) 7.24 - 7.35 (m, 2H) 7.16 - 7.22 (m, 2H)
5.20 (g, 1H) 4.65 (m, 1H) 4.28 (m, 1H) 3.37 (m, 1H) 3.29 (m, 1H) 1.68 (d, 3H) 1.60 (m,
1H) 1.47 (m, 1H) 1.37 (m, 1H) 0.87 (m, 6H);

MS (ESI") m/z 423 [M+H]".
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1H NVR (400 MHz, DMSOd 6) d ppm 8.08 (d, J=8.4 Hz, 1
H, 7.56 (td, J=7.6, 1.6 Hz, 1 H, 7.31 (m 1 H), 7.20
woOmpochior sy 7.17 (d, J=7.7 Hz, 1 H5 5.25 (g, JeZTRERMDG/000398

1 H, 473 (t, J=5.3 Hz, 1 H, 4.33 (m 1 H 3.43 -
3.33(m 2 H, 1.69 (d, J=7.8Hz, 3 H, 1.59 (m 1 H),
1.48 (m 1 H, 1.38 (m 1 H), 0.87 (d, JMb.6 Hz, 3 H),
0.84 (d, J=6.6 Hz, 3 H; M5 (ESI) mz 441 [M+l]. d)
(2R)-2-f(5-{fnS}-1-f2-fl uoroChenyl ) et hvnt hi 0) - 2- met hox

é]r ot 3'20' grsi )5am noj nme entan-1-ol The title
pyrim di n-7- - 4
conpound was obt ai ned in%’?%‘é%éﬁd usi ng gener al

3-fBSp b iy by L& 25 400C
“unti et d et fe 8g%?%#ggérgﬁﬁ%gi%%nﬁigLAB-

-3 .
{[(15)-1-(2-fl uorophenyl)ethyl]t i azol o[ 4, 5-
cT| rimdin-7-yl)am no]-4- nethylpentan 1-ol (200 ng,

roaiyl tridgd z | [ MH] +. e)

Thg’ h{lg E&I)ﬂs)&gﬁf V(f!ts c%rtaochDcF ]r111y,)9),/e yle}/(i zlccordo Ilg to g{EnerEl? rhlcefhs)d\f? startlng from
3- [fm)hylhshlﬂmwa}@ﬂﬂbémz}o&xﬂtn&] B13537 00 8[ifAmat)d] pyri mi di n- 2( 3H) -

one_The title coq?ound was obtained'as a solid in 38%

IHWMDMW@%M& s, W) ASE (m, 2EBr 1.601(t, 1Hp5.40 (q, 1H), 1.80 (d 3H);

SRRV bRl 10 1) 0% TR PRI DDA WA N6k 41 s,

' [ i 1 4- t hyl pentan-1-ol (140 ng,
M B QR (e w o) 12, 56 (o 179 755 (1

IH 7.24 - 7.35 (m 2H) 7.16 - 7.22 (m 2H) 5.20 (q,
IH 4.65 (m IH 4.28 (m IH 3.37 (m IH 3.29 (m
., 68 : IH 1.47 (m IH) 1.37 (m

pgtByIR33 [ MkH| +. Exanpl e 17

) thlgzgl }éengonztrzle

The title compound was prepared in 31% yield from (2R)-2-[(2-amino-5-

mercapto| 1,3 ]thiazolo[4,5-d]pyrimidin-7-yl)amino]-4-methylpentan-1-ol (200mg,
0.67mmol) and 3-[(1R)-1-chloroethyl]benzonitrile (166 mg, 1.0 mmol) according to
general method A. :

'H NMR (CD;OD) & 7.89 - 7.76 (m, 2H) 7.57 (d, 1H) 7.49 (m, 1H) 5.12 (q, 1H) 4.42 (br s,
1H) 3.53 (m, 1H) 3.44 (m, 1H) 1.63 - 1.76 (m, 4H) 1.41 - 1.60 (m, 2H) 0.96 (t, 6H);

MS (ESI") m/z 429 [M+H] .

¢) 3-{(18)-1-[(2-chloro-7-{[(1R)-1-(hydroxymethyl)-3-
methylbutyl]amino}[1,3]thiazolo/4, S-d]pyrimidin-5-yl)thio]ethyl}benzonitrile

The title compound was obtained as a solid in 70% vield using general method B (except
upon completion the reaction mixture was poured onto ice and precipitated material was
collected by filtration) starting from 3-{( 15)-1-[(2-amino-7-{[(1R)-1-(hydroxymethyl)-3-
methylbutyl]amino} [1,3]thiazolo[4,5-d]pyrimidin-5-yl)thio]ethyl} benzonitrile (92 mg,
0.21 mmol).
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di hvdro[l, 31t hi azol o[ 4, 5-tf1pyrim di n-5-yl)thi olethvlb
enzonitrile 5 a) 3-[(IR)-1-Chloroethyllbenzonitrile
woheost10tdse conmpound was obtained in 79% yi el d RCTSEZIONG00398
to general nmethod F starting from
3-[(lI,S)-I-hydroxyet hyl ] benzgmitrile (3.35 g, 22.8
nmol ). 1 NVR (DMSO-d6) : d 7.97 (s, IH), 7.82 (m 2H),
7.60 (t, IH, 5.40 (q, IH, 1.80 (d, 3H; o 13C NWR
DVBO- . d 1441, 131.2, 131.6, 130.3, 129.9,
MSS@%SI@"I@M%M% 41, 25.5; M5 (ESI+) mz 166 [ MH + .
b) 3-{(IS-I1-[(2- Amno- 7-{[ (I R) -1 -G ydroxynei hyl ) - 3-
met hyl butyl ] am no) [ L3] t hi azoI o[4,5-d]pyrimdin-5-yl)th

r{e pentan-1 -ol_ (200nmg, 0.67nmmo
Th% ti P?mpwndc\ﬁasabé@nWm]%&nmm using generob eaeﬂg)d Q (exceptwéaction

e iy o M TR
ch16r04’?- ig)tm)-s (h&di‘bxﬁngtﬁ%rﬁmni%bﬂﬂgllétﬁaﬂfazﬂﬂa}éL@thnké&?%’s? gf]p§'§lmldln-5-

yl) cﬂeml%}bpmzem]tmle (62)ng, 0.15 mmol).
chloro-7-MR)-1-(hvdroxmethyl)-3- 5
Miﬁﬁbl”ﬁ/ﬁf"gﬁ 0)[1, 3]thiazol o[ 4, 5-dl pyrimdin-5-yl)t
hi o] et hyl i benzonitrile The title conpound was obtai ned
as a solid in 70%yield using general nethod B (except
e) ymm ¢mvmmmﬂzmmvv)0ﬂnmmwnm%§op.@ %63 SNt 0

precipitated material was
dzhvdro[] 37thzazolo[ S-d]pyrimidin-5-v)thio]ethyl}benzonitrile

D

The title compound was obtained as a solid in 32% yield using general method D starting
from 3-{(15)-1-[(7-{[(1R)-1-(hydroxymethyl)-3 -methylbutyl]amino}-2-
methoxy[1,3]thiazolo[4,5-d]pyrimidin-5-yl)thio]ethyl} benzonitrile (60 mg, 0.14 mmol).
"H NMR (DMSO-dq) 5 12.41 (s, 1H) 7.93 (s, 1H) 7.84 (d, 1H) 7.71 (d, 1H) 7.53 (t, 1H)
7.25 (d, 1H) 4.95 (q, 1H) 4.25 (m, 1H) 3.27 (m, 1H) 1.67 (d, 3H) 1.56 (m, 1H) 1.34 - 1.49
(m, 2H) 0.86 (m, 6H);

MS (EST") m/z 430 [M+H]".

Example 18
7-{[(1R)-3-fluoro-1-(hydroxymethyl)-3-methylbutylJamino}-5-{[(1S)-1~(2-
ﬂuorophenvl) ethyl]thio}[1,3]thiazolo[4,5-d]pyrimidin-2(3H)-one

a) 1-[(1R)-1-Chloroethyl]-2-fluorobenzene

The title compound was obtained in 65% yield with 93% enantiomeric excess using
general method F starting from (1S)-1-(2-fluorophenyl)ethanol (3.56 g, 25 mmol).

'H NMR (CDClL) § 7.53 (td, 1H), 7.28 (m, 1H), 7.16 (m, 1H), 7.04 (m, 1H), 5.42 (q, 1H),
1.84 (d, 3H);
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collected by filtration) starting from
3-{(15)-1-[(2-amno-7-{[(lI17?)-1-(hydroxynet hyl)-3-
worbdsylotst yl ] am no} PCT/SE2006/000398
[1,3]thiazol o[ 4,5-c(lpyrimdin-5-yl)thio]ethyl}benzoni
trile (92 ng, 0 0.21 mml ). s (ESI+) mz 449 [ MtH +.
d 3-{(IS-l-r(7-{r(IR-1-0
i vdr oxy][ret hyl ) - 3- net hyl but yl | am noi - 2-
X i.azol of 4, 5-dJpyrim din-5-yl)thioJdethyl}b
MSZE%EE?’&? Hid}?ﬁgﬁitl e compound was obt ali nzad in 450/3/ )
yi el d using general nethod C (except reaction m xture
was stirred at 400C until reaction was conpl ete)
b) 6l NG/ (18)ory Bl drbhertyl el thidPporimidin-4-ol

NaI{ %6‘0%? L bl sgéfzzy:gﬁt . )L%%@gq? L orone fohigwed B NaBH, (0.099 ¢,
H | 1 ol . .
2.7 %@g}lﬂ&o@ﬁ@hﬁz%—“%%&ﬁglﬁggﬁgl rfsfigxzohgfh?a?e?@rﬂ(?% %)2_6:.\ﬁnmol) in
DMg_f(Eo mkr]:@xly\mtet By mimBesyribi] (R ) HluchibloathyHed-flRorokenzeng (5.0 g, 31.5
var . . .
mrmg])h e (1} L s pdacand the g mixBIe ¥Ry SiBeh 8 Ay TP

readionMSixhiré Was AHERAYAEY MRBp£hil dedertvisenava& dand DOM3&organic
yield usn(g\? general nmethod D starting fraom 3-

pha®) whs driedl (g30) pnd eyappeatesk e repjdue-vasrifipd bmh(a:sl} soHIRB
chrdpahgtaphy (e emtriss BPGieR o 55107 MeOH! iR GHOP fq.givp theffe
con%agagdgml'(s.g@ggs(%g%?. 2. 1|4 nm;l %.4 1levR (DMBO-J 6) d
NS (00, MRz DY 05 713 G 158, 1.5 (aps 40 698 (g 2139 (5, 200,
50916 Tkt ool M (0 2 B30 i . Exampl e 18

MS/QESE )z 266 [

+
+
["'uoro-F-r mdr oxymet hvn- 3- met hyl but vnam no>-5-{r a

SVI -r2- fluorophenvDet hyl|thioj Fl

, 31t hi azol or 4, 5-dl pyrim din-2( '3H )-one
¢) 2-Amino-5-{[(1S)-1-(2-fluorophenylethyl]thio}[1,3]thiazolo[4,5-d]pyrimidin-7-ol
KSCN (10.76 g, 110.7 mmol) and pyridine (3.9 mL, 49.2 mmol) was added to 6-amino-2-
{[(1S)-1-(2-fluorophenyl)ethyl]jthio} pyrimidin-4-ol (6.53g, 24.6 mmol) in DMF (70 mL).

The mixture was cooled to 0 °C and Br; was added dropwise. After 3.5 h the reaction

mixture was poured into water and the formed precipitate was collected by filtration. The
solid was suspended in a mixture of DMF (75 mL) and water (15 mL) and heated to 120
°C for 8 h. The reaction mixture was poured into water and the solid was collected by

filtration and dried in vacuo at 40 °C to give the title compound (6.42 g, 81% yield).
MS (EST) m/z 323 [M+H] .

d) 7-Chloro-5-{[(1S)-1-2-fluorophenylethyl]thio}[1,3]thiazolo[4,5-d[pyrimidin-2-amine
POCl; (2.77 mL, 29.7 mmol) was added to DMF (3.07 mL, 39.6 mmol) in dioxane (30
mL). After 30 minutes this mixture was added to a solution of 2-amino-5-{[(LS)-1-(2-
fluorophenyl)ethyl]thio}[1,3]thiazolo[4,5-d]pyrimidin-7-ol (6.38 g, 19.8 mmol) in dioxane
(100 mL). After 30 minutes POCl; (2.77mL, 29.7 mmol) was added, the reaction mixture
was heated to 80 °C for 2 h. After cooling to room temperature, water (20 mL) was
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a) |-fOR)-1-Chloroethyl J-2-fl uorobenzene The title
conpound was obtained in 65%yield with 93%
wenenst1iomser i ¢ excess usi ng general nethod F st BCTiSAZP06/000398

from(I<S)-1-(2-fluorophenyl)ethanol (3.56 g, 25
mml). 1HNVR (CDA 3) d 7.535(td, IH), 7.28 (m IH),
7.16 (m IH, 7.04 (m IH, 5.42 (q, IH, 1.84 (d,
3H); M5 (ESI+ ) mz 158 [MtH + . b)

care@ul?}‘lcf&%d 2nd kel r@glﬂﬂmg( 1%17&{11@%@,%&9& 'ai) ﬁl Y £drt30irBinpies bid 8 room

ol NaH (60%in oil, 1.05 g, .3 mvol) was added
temperapm far @rts Ther¢astienl rrmytuquuoedm@ yatesarp the fopgiel presipitate

MB8T5 A B by o AR5 045 (Aot

CHChB {d gp’v’é ﬂimﬁt&M@ﬁ@@hﬁWtj 9Pg fdsupyietpnzene (5.0 g, 31.5
DMF (10 nL) was added and the reacti

'H INMR (AOQ MHg EMS(? -do: § 89418, A1), TAE (me i), Tot? Gﬁl,xlthr &204%, 2H),
tit d bet d
Szfﬁ)e‘igg ﬁg&iaﬁ{g partitioned between water and DCM

| se was dried (MgSO4) and evapor at ed.

es Purified by flash colum o

Mséﬁs&}ﬁ%/ gh‘ﬁ%{@ﬁ a stepwi se gradient of 5-10 % MeOH in
CHCO 3) to give the title conpound (5.20 g, 75%yield).
1IHNMR (400 MHz, VM5,0-d6) : d 7.35 (m IH, 7.13 (m

e) (BR)2-[6 B@zzﬂonf {DES)- 162 ﬂ@toszherméhethvyﬂaa}/dd]thmavb/ﬂ.5zﬁpvrzmzdm-

br. s, ]449 I\/S(ES|+) mz 266 [MH + . 5

11

tan

DIPEA @Owﬁmemy bhﬁhbwlv&dsmﬂ@éﬂo BeMlbioazgj(0$)41-2-d] pyr i m di n
0. 110. 7 mmol ) and pyri dine & nb
ﬂuczrgplznmﬁ@hyllém}[hah zq1@[4esi d]mau@n-?{frpm)(lﬁﬁ @40 mpl and

R B LD ikt B L, PR
readiivh akeed adI 200% e 224 it eas Boredirtdrevatee and therprecipitate was
collected by filtration. The solid was purified by flash column chromatography (a stepwise
gradient of 5%-10% MeOH in CHCl3) and preparative HPLC to give the title compound
(0.22 g, 13% yield).

'H NMR (400 MHz, CD;0D): § 7.35 (m, 1H), 7.03 (m, 1H), 6.91 (m, 2H), 5.15 (g, 1H),
4.40 (m, 1H), 3.35-3-21 (m, 2H), 1.82-1.72 (m, 2H), 1.50 (d, 3H), 1.17 (m, 6H);

MS (EST') m/z 440 [M+H] .

£ (2R)-2-[(2-Chloro-5-£{[(1S)-1-(2-fluorophenyl)ethyl]thio}[1, 3] thiazolo[4,5-d]pyrimidin-

7-vl)amino] -4-fluoro-4-methylpentan-1-ol

The title compound was prepared using general method B starting from (2R)-2-[(2-amino-
5-{[(18)-1-(2-fluorophenyl)ethyl]thio}[1,3]thiazolo[4,5-d]pyrimidin-7-yl)amino]-4-fluoro-
4-methylpentan-1-o1 (0.20 g, 0.44 mmol) and NaNO; (0.092g, 1.33 mmol).

MS (EST') m/z 459 [M+H] .

o) (2R)-4-Fluoro-2-[(5-{[(1S)-1-(2-fluorophenyl)ethyl]thio}-2-methoxy[1,3]thiazolo[4,5-

d]pvrimidin-7-yl)amino]-4-methylpentan-1-ol
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O m xture was poured into water and the forned
precipitate was collected by filtration. The solid was
woeusantsd in a m xture of DMF (75 i) and wat eCTSE2006/000398
m.) and heated to 120 OC for 8 h. The reaction mxture
was poured into water and thg2 solid was coll ected by

filtration and dried in vacuo at 40 Cto give the
title conpound (6.42 g, 81%yield). M5 (ESI+ ) mz 323
dded to (2R)-2-[(2-chloro-5-{[(1S)-1-(2-
KO Fdisgv%-’Sﬂ;?mm Wasa uéro)pheg(n ) et hyI{El(tllsw)lo [1,3]thi
ﬂucamenﬂ;q:tb mi, ﬁ}tmamld4aﬁ1d}ﬁ>@n g -yhamgipo t-fluprp-4-

o R ey 503 50 5 U0 B 3 B s g e

mixp@t Wak ANkl wAthANAOOR8) it{d(ek&)icﬂed {dth CHCIs, the organic phase was dried
fl uoroghenyl )yet hyl ]thi o}[I 3] thi azol o] 4, 5-J] pyri m di n-
(MgSQn) apéewpoted o aiva st eicAmpPEidane o (100 ). After

m nutes POC| 3+(2.77m., 29.7 nmmol) was added, the
MSr(E§ét)|”é/ﬁ4ﬁ§ MiHd was heated to 80 C for 2 h. After

cooling to roomtenperature, water (20 niL)
wascareful ly added and the resulting m xture was

h) ﬁ{f[r(ngeﬁmm B89 - Gy iRy RN PH BUh By BIRG alnin B [(ESyPR(AL ur e

reaction m xture was poured into water

SlucapphanpBetfuolf thisd/. bﬁk/euamloé‘a%dﬁmsmwwr?e’éﬁéene The solid
f ] |
usif Eellf bt el SERnd R R B AR SRR g P DO
fludth 1)ethtrl]ﬂi|i@ -I-ﬁ%d\sdylﬂi ,3 JONE1 6[18)5 - peiriBidid-7-gl)ardikp]-4-
meuheq)pentfnﬂxo@e tléwom( i mspb}almdz&g}ﬁ g[H)&/MqY#gl‘% é@ule?ﬂ)fm

steds fn)( 2- Ami no-5-{[ (I S)-1
(2 fl uorophenyl )ethyllthio)ri 1thiazolof4 5-dlity

H NMRrQ4007M§Hz) €I3ODD &7 BI7 imy 3}5)@ grﬁacmyllmﬁn’i AH-7.08(m, [2Hi}55\34 (g,
Y G, 33)53{5[8(-3 4555 2}‘@22 08556 (. 2m);
M%&@ﬂ(}ph%ﬁé&{e y_l Jthio}[I,3]thiazolo[4,5-cTlpyrimdm

4.0 mmol ) and

Example 19
5-{[(18)-1-(2-fluorophenylethyl]thio}-7-{[(1R)-1-
(hydroxymethyl)butyl]amino}[1.3]thiazolo[4.5-d]pyrimidin-2(3H)-one

a) (2R)-2-[(2-Amino-5-{[(1S)-1-(2-fluorophenylethyl]thio}[1, 3] thiazolo[4, 5-d] pyrimidin-

7-vl)amino]pentan-1-ol

The title compound was obtained in 96% yield using general method A starting from (2R)-
2-[(2-amino-5-mercapto[ 1,3]thiazolo[4,5-d]pyrimidin-7-yl)amino]pentan-1-ol (703 mg,
2.46 mmol) and 1-[(1R)-1-chloroethyl]-2-fluorobenzene (469 mg, 2.96 mmol).

"H NMR (DMSO-dg) & 8.38 (br s, 2H), 7.55 (td, 1H), 7.32 (m, 1H), 7.20 (m, 1H), 7.18 (d,
1H), 5.26 (q, 1H), 4.19 (br s, 1H), 3.43 (dd, 5.6 Hz, 1H), 3.35 (dd, 1H), 1.69 (d, 3H), 1.66-
1.42 (m, 2H), 1.39-1.21 (m, 2H), 0.86 (, 3H);

MS (EST ) m/z 408 [M+H] .
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(2i ?)-2-ammo-4-fl uoro-4-nethyl pentan-1-ol (4 mmol) in

NVP (3 nmL). After stirring the reaction mxture at 120
wQ20@r102287h it was poured into water and the PCT/SE2006/000398

precipitate was collected by filtration. The solid was

purified by flash col um chs®matography (a stepw se

gradi ent of 5% 10% MeOH in CHO 3) and preparative HPLC

to give the t|tIe compound (0.22 g, 13%yi eI d). 1HNWR

7-yIyino fpeBQmal-gp (’m 2H). 1.50 (d, 3H), 1.17 (m 6H): NB

TheTR cohmpoufd SAs ey Feirgy e By oy Bl it foflr CR! o-amino-
5- {[gﬂ-ﬁ')hl @Zﬂh@l{oﬂ eﬁﬂg‘l]lthlﬂ} [dis 1azolo[4 5- d]pyrlmldm— ~yl)amino]pentan-1-

) am no] - 4-f 1 'uor o- entanl The title
ol(@é?rgo@ﬁamm@)pmébfaNéu (Qtéﬁﬁgi/ AERel)- rret hod B starting
é [hL2+amno- {rcr s -1
MS({EEIf)W@ﬂ AL )-et hyI]th| o}[I ,3]thiazolo[4,5- |pyri
m di n-7-yl)am no] -4-fl uoro- 4-met hyl rentan-1-ol (0.20
g, 0.44 mmol) and NaNOQ2 (0.092g, 1.33 nmol). Ms (ESI+

c) QRIBZ( AR M Flor SoRent 2RI Ahibk-20hahdry[], 5} thiuBolo]4.5- f 2
TI uor ovnenyl Tet hyI Jt h| 0 -2-nethoxyp

o8 TP 98 ik A, S50y 285

ﬂucfr ?B&ﬁ?b]ﬁﬂ@i[hylt]ﬁbbmloMﬂ d]i)]yhhllanél—SﬂDMﬁo]p‘e}lmM -ofi i MeOH

( lonnlkbandﬁlrane 21(1)17]@“% W@a}?eé?qﬁgg 5&‘:& %Gert gf@aﬁ @lxt‘gp;v@s '@Oﬁ'd{xwgl NaCl
(o el Sl CHER el Burbflasd A 0ARIQANSOA A dvitfcklied 1o

organlc as dried

givetaiiteadoatpound.gi ve the title corrpound I\/B (ESI+ ) mz
455 [MrH + . h)

MS?(E{S[I()InIR)z433 IFMdﬁ]o | - (hydr oxynet hyl ) - 3- net hyl butyl Jam n
o}-5-{[(IS-I-(2-

d) 5-{1(1S)-1-(2-fluorophenyl)ethyl]thio}-7-{[(I1R)-1-

(hvdroxymethyl)butyl]amino}[1,3]thiazolo[4, 5-d]pyrimidin-2(3H)-one

Using general method D and starting from (2R)-2-[(5-{[(15)-1-(2-

fluorophenyl)ethyl]thio}-2-methoxy[1,3]thiazolo[4,5-d]pyrimidin-7 -yDamino]pentan-1-ol
the title compound was obtained (0.22 g, 67% yield calculated for steps b-d).
'H NMR (400 MHz, CDCls): & 7.56 (t, 1H), 7.18 (g, 1H), 7.08 (t, 1H), 7.00 (t, 1H), 5.51
(d, 1H), 5.26 (q, 1H), 4.30 8 (br s, 1H), 3.59 (m, 2H), 1.65 (d, 3H), 1.60-1.36 (m, 4H), 0.93
(¢, 3H);

+ +
MS (ESI ) m/z 409 [M+H] .

Example 20
5-1[(18)-1-(3-fluorophenylethyl]thio}-7- {[(1R)-1-(hydroxymethyl)-3-
methylbutyllamino}{1.3]thiazolo[4.5-d]pyrimidin-2(3H)-one

a) 1-[(1R)-1-Chloroethyl]-3-fluorobenzene
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uorophenyl)ethyl]thio}[l,3]thiazol o[ 4, 5-d] pyrim din-2(
waosamesUsi ng general nethod D and starting fPOWMSE2006/000398
(2i?)-4-fluoro-2-[(5-{[(15)-1-(2- _
fl1 uorophenyl)ethyl]thio}-2-nmfhoxy[l, 3]thiazolo[4,5-cT
] pyrimdin-7-yl)am no]-4- nethyl pentan-1-ol the title
compound was obtained (0.067 g, 34%yield cal cul ated
Thé Qtle ﬁbmg@ﬁd' s oblé"n%g@%’ leM("%lth @@%Wénanﬂoxzxaﬁg eﬁ&s using
gelzpr@znﬁhOd F—l)startgl&ora (h%-1-03- ﬂﬂmphezxy@@than@lqmﬂlg, 26immals

'H TR 1) %%%ijé\gw*%ﬁ 3.4_7-52‘.36'&“?31})? 7.16 (&, 1H); 5.36 (q, 1H): 1.78 (d,

3H{.hydr oxymet hyPbutyl Jam no
[1, 3] thiazol o[ 4,5-J] pyrimdin-2(3H)-one a)
(2R) 2-f(2-Am no 5- {[(I S)~l-(2-fl uolrophenyl)ethyl]thl 0
hj ]

o5

pyrimidin-

_Mméfail-tl—meﬂﬂi)MnﬂnSﬁ-alftl ng from (2R) -
(2-am no- 5- rrercapto[l 3]thiazol of 4, 5-
Th@rtlﬁ?/ POIHPRHI-vasyabaimieip 6 e wald usisig generl mthod At startingl ffom (2R)-

2- [?ﬂﬁnino[f( Her&aglo{ﬁ%ﬁﬁ%%ﬁg%ﬁ @?zgk@&igg‘?%ﬁﬁ%”fﬁﬁﬁéﬁgp an-l ol
(0.3Q g, 1.0 #moly,. 1321 R)A1 -chlcfoethyT]- 2Blubrobehidne 30.77 810 Gambl n@NaBH4
92( 54.19 (br s, IH, 3.43 (dd, 5.6 Hz, |
0 % O igm Om) 169 (4, 34, 166 1,42 (m 2H),
1 t :
Hmmwﬂ%mgﬁgﬁﬁgﬁ pihia OB R el 0 1)
43%(1@;3 )aé 439(mn@fbeh63éd 31 hédl (1B, 2Hp10tI8NEn, FGEHM
(21 2)-2- éZ am ng- 5-{[(IS)-I-(2-fluoro
MSrGE@WWéﬁ yIMHH] . o ,
hio}[I, 3]thiazolo[4,5-rf]pyrimdin-7-yl)am no] pentan-|
ol

¢) (2R)-2-[(2-Chloro-3-{[(1S)-1-(3-fluorophenyl)ethyl]thio}[1,3]thiazolo/4. S-d]pyrimidin-

7-vDamino]-4-methylpentan-1-ol

The title compound was prepared using general method B starting from (2R)-2-[(2-amino-
5-{[(15)-1-(3-fluorophenyl)ethyl]thio}[1,3]thiazolo[4,5 -d]pyrimidin-7-yl)amino]-4-
methylpentan-1-ol (0.24 g, 0.56 mmol) and NaNO, (0.12 g, 1.69 mmol).

MS (ESI') m/z 441 [M+H].

d) (2R)-2-[(5-{[(1S)-1-(3-Fluorophenyl)ethvl]thio}-2-methoxy[1,3] thiazolo[4,5-
d]pyrimidin-7-yl)amino]-4-methylpentan-1-ol

KOH (0.063 g, 1.12 mmol) was added to (2R)-2-[(2-chloro-5-{[(15)-1-(3-
fluorophenyl)ethyl]thio} [1,3]thiazolo[4,5-d]pyrimidin-7 -yDamino]-4-methylpentan-1-ol in
MeOH (5 mL) and the mixture was heated to 50 °C. After 4 h the mixture was diluted with
NaCl(aq) and extracted with CHCI;, the organic phase was dried (MgSO;) and evaporated

to give the title compound.

MS (ESI") m/z 437 [M+H] .
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(0.32 g, 0.79 nmmol ) and NaNO2 (0.16 g, 2.37 mmol). M

(ESI+) mz Al [MH + . KOH (0.089 g, 1.58 nmmol) was
wadasdots7(2i ?)-2-[(2-chloro-5-{[ (I "S)-1-(2- PCT/SE2006/000398
fl uorophenyl)ethyl]thio}[],3]thiazolo[4,5-cTlpyrimdin
-7-yl)am no] rentan-l-ol insseOH (10 niL) and the
m xture was heated to 50 C. After 3 h the m xture was
diluted with Nad (aq) and extracted with CHO , the
e) 59‘/91%‘“10(39#2%;9017%%1}@%1/@%6MZ?@R)@%@%@W&@M%—t o give
ThetltFe conpound. .+_ mz 423 [MH + . (

'  hitxdlo/Ani-¢ et 4, 5-d] pyri m di

USH@EGE}C% nﬁ@)ﬁ g)sgrgt n(gzﬁe%m@k)h?‘fl(SD{[ﬁ%g 1s&artl ng from
ﬂu&éplﬁhppaﬁg\mﬁcgtmmelﬁdxypls]anmm;sw[]pyﬁhtdmazﬁ)anﬁmoﬁd]
rimdm éamno pentanl-ol the t § g
meibpaptaed - BBIoEoRAg P AL D 46 & 67 G S Ep GBIt o steps
1THNVR (400 MHz, CDAI3): d 7.56 (t, IH, 7.18 (q, IH,
)708(t I H), 700(t IH, 5.51 (d, IH, 5.26 (q,
H NMR (4@03&1{& Cbaos) aﬂso (13, B9), (rh9 (&N H),16. 85 (thdl HBH)02 (g, 1HD),

409
s 44; (mu), 33 Enare, b 41k | SSoLREBAIIMRL: B BFed i n
ield . wth . 5% enantionmeri c excess using general

MSrfEtsh d/EA33 BV g from(l1<S)-I|-(3-fluorophenyl) et hanol
(4.20 g, 30 nmmol ). 1HNMR (300 MHz, DMSO- ") d 7.47-7.30
(m 3H); 7.16 (t, IH); 5.36 (g, IH; 1.78 (d, 3H). b)
(2R)-2-r(2-Am no-5-{rd S)-I
(3-iluorohenyl)ethvnthio)rL31t hi azol of 4. 5-dl Oyri m di n-
7-yl)am no] - 4- net hyl pent an-1| - ol

Pharmacological Screens

Materials

Recombinant human fractalkine (hCX5CL1) and recombinant human interleukin-8 (IL-8 or
hCXCL8) were purchased from PeproTech Inc., UK. Recombinant ['*’I]-fractalkine
(human) and ['*’I] hIL-8 with the specific activity of 2200 Ci/mmol, was purchased from
NEN® Life Science Products, Inc., UK. Fluo4-AM was purchased from Molecular Probes,
US. All other chemicals were of analytical grade.

Cells

The complete human CX3CR1 ¢DNA (GenBank accession number U20350) was extracted
from human brain mRNA (Superscript, Life Technologies) and ligated into pCR-Blunt II
TOPO vector (InVitrogen). The insert corresponding hCX3CR1 was isolated and further
subcloned into pcDNA3.1zeo. Plasmid DNA was prepared using Plasmid Midi Kit
(Qiagen). Using Superfect Transfection Reagent (Qiagen) according to the manufacturer’s
protocol the expression plasmid for hCX3CR1 was then introduced into human embryonic
kidney suspension (HEKS) 293 cell line containing a vector for stable expression of a
chimeric G-protein Gous. A stable clone was generated utilizing zeocin (500 pg/mL) and

hygromycin (100 pg/mL) selection. For further applications the cells were maintained in
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The title conpound was obtained in 61%yield using
general nethod A starting from(2i?)-
wa-2pe20a37 no- 5- mercapt o[ |, 3] t hi azol o[ 4, 5-i f] py PCWiSE2006/600398
-yl )am no] - 4- et hyl pentan-1-ol (0.30 g, 1.0 mol ), | -
| -1-chloroethylJ-S-fluorobsazene (0.17 g, 1.1 nmol)
and NaBH4 (0.019 g, 0.5 mmol). 1HNMR (400 MHz, CD3OD):
d 723 (m 2H, 7.13 (m IH, 6.86 (m IH, 501 (q,
Duﬂ()é@co s‘ll_ir)lé)tﬁﬁédTEa 16 améﬂuﬂrﬁ/Heﬁ‘ﬁ 3 %F&gen%nﬁcﬁ%@%&wm 12)4>4)nta1n1ng
+ z
pyridgrpe 20d sx(pplemnmdowgg 1?%’9( v) lfetelénqwumsgplnhéﬁsM)Iegh%mlne 100

Ul o lln i 10D RERRHseREichY 25T h poqeinend 100 BmL, o

r&;@ﬁed usi ng general nethod B starting from
yg%HZI ?)-2-[(2-am no-

co AL e il T MR Ao

EM@M Eodl @Hi%@ﬁ%nlﬂ%hi% s(zl%léiﬁerﬁe(:d Jvit[ﬁ(ﬂ 0%11)%13% (b P(Aﬁﬁl AtuS)tna), 1%

non—e(s%n‘ﬁbhmmﬁ]aemly I(])JEAWl 1a0WUbYE pemreilliroand /)0 pg/mL streptomycin
1t hi azol of

(P%Fbymdm%mg{m#gqnf%\%l% met hyl pentan-1-o0l KOH (0. 063
g, 1.12 mol ) was added to
(2i?)-2-[(2-chloro-5-{[(I,S)-1-(3-

Membre @pdriydaet hyl ] t hi o}[I 3] thiazolo[4,5-</]pyrimdin
-7-yl)amo] - 4- rreth(}/ entan-1-ol in MeOH (5 nL) and the

Cellsiaxe grownvais7He and 8% GOsandharygstegrat 40180 heonfiugnesria bitkfsr

e S HELSAS T AL R 8

cenfritfiedd dt1380% BRGkn B ERITE) is Pshspdbed Mﬂlﬂﬁesﬂﬁﬁ buffer (10 mM
: ?(dl%)-?-%)gq?g Nﬁ

['uor ophenyl ) et hyl I't o} 7~fF(IR) -1 -(hv
Tris-BCY,PH Myl 3 1M ethylenediaminetetra-aceticacid (EDTA) and 0.1 mg/mL

ni et hyl butyl ]am no}[|, 3]thi azol o[ 4, 5-dl pyri m di n-2(3
bacxtr_;wgl),y poole an]d homog;::r[nsed I]J.S]Ilg aDouncEe homogeﬁ%er The homogen e is

centrifuged in 48000xg for 10 min and resuspended in harvesting buffer using Ultra-Turrax
T8. Membrane aliquots are stored at -80°C. Protein concentration was determined in

microtiter plates as described by Harrington (1990, Anal. Biochem. 186, 285 —287).

In vitro receptor Binding Assay

Competition binding studies of ['*’I]fraktalkine were performed in 2 mL 96-deep-well
plates (Beckman, Germany) in a total volume of 1000 pL/well. Each well contained 10 pM
[**I]-fractalkine and membrane equivalent to receptor concentration of 1 pM in assay
buffer (50 mM Hepes-KOH, pH 7.4, 10 mM MgCl,, 1 mM EDTA, 0.1% (w/v) gelatine).
Ten concentrations (2 points/log unit) of the test compounds were pre-dissolved in DMSO
and added to reach a final concentration of 1% (v/v) DMSO. The assay was initiated with
the addition of membranes and incubated at 25 °C for 24 h. The reactions were stopped by
rapid filtration through Whatman GF/B glass fiber filters pretreated with 0.3%
polyethylimine and subsequent washing with ice-cold buffer (10mM Hepes-KOH pH 7.4,
500mM NaCl) using a Brandel receptor binding harvester. Scintillation cocktail was
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Usi ng general nmethod D and starting from
(21 7?2)-2-[(5-{[(16)-1]-(3- _ .
woloewriopsenyl ) et hyl ] t hi o} - 2- net hoxy[ |, 3] t hi azoPOTAEZ06/H00398
| pyrimdin-7-yl)amino]-4- nethyl pentan-1-ol the title
conmpound was obtained (0.16 g765%vyield cal cul ated for
steps c-e). 1HNWR (400 WHz, CD3CD): d 7.30 (m 2H),
7.19 (m IH, 6.95 (m IH, 5.02 (q, IH, 4.44 (m
addddand SadiSaclifity ¥ detdrrbifled M a Pddkdrdl2 590 TR 18id SBintdtion counter.
0.94 (m 6H); " M5 (ESI+ ) mz 423 [ MH + .
(P‘F'KH%Elﬁ@éllé‘gz}:al Screens Materials Recombi nant human
fractal ki ne (hCX CLI) and reconbi nant human
interleukin-8 (IL-8 or hCXCL8) were purchased from
PeproTech Inc., UK. Reconbinant [1251]-fractal kine
The th i HhIL-8 semipetidon bihding 8tudiestare perfosmed itf sioglivatds\in twhitotlear

bofiig ey T TophtateS Sk’ i 33 e GiaD0phr idea e Ganiains 150 pM
&y hes: . | h i £

[ YPhAS 9\ Peoilekeipity 2800 Vipdh) Hon PRGN (U BrelBl 8o fanipglpnt to 20

pM feeaBarsiand d CemgiSPA -beadb &if ads2PBO@r [S@ M HEFES-ROH pAM.4, 10 mM

human brai n MRNA %FSIU erscript, Life Technol ogies) and
MgGly g R, 9k @sgelmlnlr egbeanapoupinweterteegtad)as above. The

O R Y
agdfie DAl 84 a hdtatrbh ASsporVE ShirvEifont %M%@o nM§i8'ked as reference

Super fect Transfection Reagent (Q agen) accgr di ng to
compeundeat sicdctestroecassonp The peptidetcnevesiops asitoatirPDMS0.AHeWinding -
s then iEltroduced i nto_human enbryonic

fea'ﬁ%%hxégﬁalg@é%és ASfligAn ofERENL peembrang-SPApsenssrioa; sndie samples are
incWBAEPn da2K 2SRRS4 KX Rds&y plafll oPd cRnted in 2 liquid scintillation counter

(Wallac MicroBeta® TriLux 1450 from PerkinElmer, USA).

[’S]GTPS binding

The [*° SIGTPyS binding studies were carried out in clear-bottom microtiter plates in
duplicates with 10 concentrations of the inhibitor (2 conc/log units) diluted in DMSO (final
conc 1%) and at room temperature. Membranes expressing the hCX3CR1 receptor (final
concentration 20 ug protein/well) were added together with SPA beads (final concentration
1 mg/well) all suspended in GTPyS binding buffer (50 mM Tris-HCl, 100 mM NacCl, 0.1
% gelatin, 15 pg saponin/mL and 3 uM GDP, pH 7.4 at rt). Membranes, SPA beads and
drugs were pre-incubated 30 min before addition of 310 pM fraktalkine for maximal
stimulation. Basal activity was defined as the activity found without fraktalkine stimulation
(GTPyS binding buffer). After additional 30 min the reaction was started with the addition
of [3SS]GTPyS to a final concentration of 0.1 nM and a final assay volume of 0.2 mL. The
experiment was terminated 30 minutes later by centrifugation at 2000 rpm for 2x5 minutes
(different directions) and the radioactivity determined in a liquid scintillation counter

(Wallac MicroBeta® TriLux 1450).
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chimeric Gprotein Gaqi 5. A stable clone was generat ed
utilizing zeocin (500 ng/nL) and hygronycin (100
wauhewstp7sel ecti on. For further applications thectskEi®e/000398

wer e mai ntai ned i nDul becco's nodified Eagle's

medi umf Ham' s nutrient mx F38 (DMVEM F12) contai ni ng

pyri doxi ne and supplenented with 10% (v/v) fetal

bovi ne serum 2nmM L-glutam ne, 100 Um penicillin and

100 mg/ M streptomycin, 250 ng/ nL zeocin and 100 ng/ nL
Restlygr omycin. Cells expressing human CXCR2 obt ai ned from

Recpgt nameci BEpprar e nept S S TR RS 9
0/
iRt cbBhout{ ﬂgﬁgﬁ@%{ﬁgfeﬁnﬁe owﬁﬁ’*“-&gs%"’am

methPBufiljaflind €N Q}thlatdlb[@@@]pyi\ihﬁﬁm&@m -opasratshown Gethe Table.
are grown at 370C and 5% CO2 and harvested at 60-80%
confluence in buffer containing 10 MM Tris-HC pH 7.4,

Theggheier sgoaoiRd SHOREY D - TuTuha PRI Tat | s
B

ene am n
pheﬁylind‘ﬂ}g/lﬂiﬁ.o b&ﬁd)rhbalﬁan)lo[%ﬁad]pgﬂnmdld -Trgemgenidsmethybpergara1-ol

nce haqnogeni ser h na Is centrj.fuged.i
(qudﬁﬁa%)wweﬁmiﬁn 0@%&@%&8@@6 PFPSW&NBQW%@- B MR (400
I T. al r
vy BB ) & b U I P B MR 00 LR P £ 7 - 428
(m,13E)M 44 013@16(&1 ahgtlees as, sgfe mpqms&yl $a(h) 2195, 0r0(- X9 m, 6H);
Anal ." Bi ochem In vitro receptor

LC%&&ﬁESH91A§§Q9[Ebﬁﬂet|t| on b|nd|ng st udi es of

[1251 ] fraktal kine were perfornmed in 2 nL 96-deep-wel |

pl at es (Becknman, Cer nany) in a total volunme of 1000

| M thd eahboda6F ldident
Coﬁh@%h%tﬁ%&eﬁﬁﬁég ent \gfgg%rgpdfﬂor Cc onc%(nt rat ?oﬁlﬁéf 1
mvélMdnﬁ;vmaﬁ)R represents Me or Et are both more potent antagonists at the CX3CR1
receptor and less potent antagonists at the CXCR2 receptor than the corresponding
reference compound. Such enhanced selectivity with respect to antagonism of the CX3CR1

receptor is expected to result in significant therapeutic benefit.
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EDTA, 0.1% (w v) gelatine).
weabest1972s0g unit) of the test conpounds were

Ten concentrations (2
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pre-di ssol ved in DVSO and added to reach a final
concentration of 1% (v/v) DM&O. The assay was
initiated wwth the addition of nenbranes and i ncubated
at 25 Cfor 24 h. The reactions were stopped by rapid
filtration through Whatman G-/ B gl ass fiber filters

pretreated with

washing with ice-cold buffer
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cone 1% and at roomtenperature. Menbranes expressing
the hCX3CR receptor (final concentration 20 ny
wonraicaionydsnel | ) were added toget her with SPA beld$/SE2006/000398
(final concentration 1 ng/well) all suspended in GIPgS
bi ndi ng buffer (50 MM Tris-b@l, 100 MM NaCl, 0.1 %
gelatin, 15 ng saponin/n. and 3 MM GDP, pH 7.4 at rt).
Menbr anes, SPA beads and drugs were pre-incubated 30
m n before addition of 310 pM fraktal ki ne for maxi ma
Claigss nul ati on. Basal activity was defined as the
activity found w thout fraktal kine stinmulation (GIPgS
bi nding buffer). After additional 30 mn the reaction
e addition O[355]GIPyS to a fina
L. 2%§%§%$%g?|on opi%fl nM and a final assay vol une of
0.2 nL. The experinent was term nated 30 m nutes | ater
by centrifugation at 2000 rpm for 2x5 m nutes
(different directiong nd the radioactivity
determined in a liquid intillation counter (Wallac
M croBeta(r) TriLuxriZ50) "Results Receptor binding
data for sel ected compounds of Qﬁs present invention
and for the refererR
5- (benzylthio)-7-{[(1J?
nethylbutyl]an1no}[ , 3] ¢t
-one are shown in
5- (benzyl t hi 0) -@ :T{(Il.
met hyl but yl ] am no} [N; 3]
) -one was prepared Hron1(|7) 2-(
phenyl met hyl t hi o- 2- br onp-t hi azol o
| anmo) - 4- net hyl - pentan-1-ol (WD 02/076990) using
general nethods C and Olbf the present application. H
NVR (400 MHz5DMSO-J 6) d 12.36 (br s, IH), 7.44 - 7.39
(m 2H), 7.32 - 7.20 (m 4H), 4.37 - 4.28 (m 3H)
wh%eﬂﬁ - 331 (m 2H), 1.65 - 1.52 (m IH, 1.48 - 1.32
0.90 - 0.78 (m 6H); LCVs (ESI+) mz 391

R.fﬁmﬁhﬁsCHannﬁﬂgGﬂm of the data in the Table shows

sclearly that the compounds of th esent
R represents H, 3-CN, 2-CF3. 28, 3-F. 3-Cts, 3-CONHS; or 3-S0,CH;;

| - (hydr oxynet hyl ) - 3-

i azol o[ 4, 5- GT] pyri m di n-2( 3H)
abie. Th& reference conpound
oxynet hyl ) - 3-

R represents H;
R4 represents H or CHj; and
R’ represents H; or, when R*is CHj, R’ represents H or F;
and pharmaceutically acceptable salts thereof.
. . . 1
2. A compound according to Claim 1 wherein R represents CH3.

3. A compound according to Claim 1 wherein Rl represents CH3CHy.

4. A compound according to any one of Claims 1 to 3 wherein R2 represents H, 2-F, 3-F,

3-CN or 3-SO,CH3.

. 4
5. A compound according to any one of Claims 1 to 4 wherein R represents H.
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i nvention wherein R represents Me or Et are both nore
potent antagoni sts at the CX3CRI receptor and | ess
woabmnn7zant agoni sts at t he CXCR2 recept or thanPCisSE2006/000398

correspondi ng reference conmpound. Such enhanced
selectivity with respect togantagoni sm of the CX3CRI
receptor is expected to result in significant
t herapeutic benefit. Tabled ainms 1. A conpound of
formula (1) (1) wherein: Rl represents CH3 or CH3CHZ;
R2 represents H, 3-CN, 2-CF3, 2-F, 3-F, 3-CF3, 3-CONH2
or 3-SA2CH3 ; o R represe .H .4 R represénts H or

6. Chgompenng REOHIEBSNPBe bf Cigims bR WiFs Refepregaal Cita

represents H or F;, and pharnmaceutically acceptabl e
salts thereof. 5 2. A conpound, according to Caiml

7. ACShFIURdRcERBING 36 MEim@Fhereth RSAre@oammm according to
Caim1l wherein Rrepresents CH3CH2 . 2 4. A conpound
according to any one of Clains 1 to 3 wherein R

ts H, . 2-F_.3-F 3: 3- CH3. 4 5. A
8. Art%?f{i&i\%g 336958%%81%1 %WgergH&?e%ﬁsgli‘%%. 1 to 4 wherein

R represents H. 6. A conpound according to any one of
Claims 1 to 4 wherein R4 represents CH3. 7. A conpound
9. Aeaapélindgictadidgad Olbmhevieren R 1 epressen C3I3HR ™ represents H, 2-F or

5
3-CN; R3 represents H; R4 represents H or CH3; and R” represents H.

10. A compound of formula (I) according to Claim 1 which is:
7-{[(1R)-1-(hydroxymethyl)-3-methylbutyljamino}-5-({(1R)-1-[3-
(methylsulfonyl)phenyl]Jethyl}thio)[ 1,3]thiazolo[4,5-d]pyrimidin-2(3H)-one;
7-{[(1R)-1~(hydroxymethyl)-3-methylbutylJamino}-5-({1-[3-
(trifluoromethyl)phenyl]ethyl} thio)[1,3]thiazolo [4,5-d]pyrimidin-2(3H)-one;
7-{[(1R)-1-(hydroxymethyl)butylJamino}-5-{[(15)-1 -phenylethyl]thio}[1,3]thiazolo[4,5-
d]pyrimidin-2(3H)-one;
7-{[(1R)-1-(hydroxymethyl)-3-methylbutylJamino}-5-({(15)-1-[3-
(methylsulfonyl)phenyl]ethyl}thio)[1,3]thiazolo [4,5-d]pyrimidin-2(3H)-one;
7-{[(1R)-1-(hydroxymethyl)-3-methylbutyllamino}-5-({1-[3-
(trifluoromethyl)pheny!]ethyl} thio)[1,3]thiazolo [4,5-d]pyrimidin-2(3H)-one;
7-{[(1R)-1-(hydroxymethyl)-3-methylbutylJamino}-5-({1-[2-
(triftuoromethyl)phenyl]ethyl}thio)[1,3]thiazolo[4,5 -d]pyrimidin-2(3H)-one;
7-{[(1R)-1-(hydroxymethyl)-3-methylbutyljamino}-5-({1-[2-
(trifluoromethyl)phenyl]ethyl} thio)[1,3]thiazolo[4,5-d]pyrimidin-2(3 H)-one;
7-{[(1R)-1-(hydroxymethylbutyljamino}-5-({(1S)-1-[3-
(methylsulfonyl)phenyl]ethyl}thio)[ 1,3]thiazolo[4,5 -d]pyrimidin-2(3H)-one;
7-{[(1LR)-1-(hydroxymethyl)-3-methylbutyljamino}-5-[(1-
phenylethyl)thio][1,3]thiazolo[4,5-d]pyrimidin-2(3H)-one;
7-{[(1R)-1-(hydroxymethyl)-3-methylbutylJamino}-5-{[(1R)-1-
phenylethyl]thio}[1,3]thiazolo[4,5-d]pyrimidin-2(3/)-one;
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8. A conpound according to Claim6 wherein R

represents F. 9. A conpound according to Claiml1,
wohereaiomesR 1 represents CH3; R2 represents H, B€FSBL006/000398

3-CN;, Rrepresents H R4 represents Hor CH3 ; and R5

represents H 10. A conpound2of fornula (1) according

to daiml which is:51 i 2 or a pharmaceutically

acceptable salt thereof. 25 11. A conpound of fornula

7- {We)-l%ﬁﬂé@nﬁ&hﬂ%aﬁ&hﬂawm@iwm[<mm 10, or a

har maceuti'cal I'y” acceptabl'e salt thereof, for use as a

pherrﬂdtwaﬂm}t[l 3ithiazalophainsisridincXBHE oR%ul at i on

o e SRR R R o Coloso 22 SRR s
d]pﬁ@xﬁﬁ@ﬁ—@bjlﬁhﬁ?dtﬁylwmz@ﬁﬁﬂel n admi xture with 30 a
7_{mrrmceut| cally acceﬁt abl e dil L}[ent 0{ carrier.13. A

hédhystroxyraetylig;mef yibetblaming e h€llri3sk of, a human
X3CRI
(e AERR S pnehey ol 13 HiafSlo RS- AR Rt ok SIS ng
3- {%ma [maqgm) smg@temygleﬂny?pa metlgdlsxt;dﬂr:n:nbhbﬁﬂotsb&h a
el ool o BumIR SR Setzeidher fned i n any
3- {g')zg 10((%? @Rﬁﬂi HylaRoxythett)- @-nﬂéﬂ%ﬂ%ﬁﬁ&tﬁioﬁ alol yx0-2,3-

e saI t hereof . od of treating, or

dihydyd Lilc;3]ﬂgaZOM4ﬁrtﬂkynmlm@@rﬁhﬁb@&ﬁi@1hb gngamifies or der s,

t b |
- R B B RS o SR 7 271 o1 Y sease,
pheh?@%’@‘l)%ldl]ﬁri]ﬂﬁaiolém spilbymnaty-2@ifpeares such as COPD,

conpri ses adm nistering to a

5-{ Héﬁs b162-§lypmh¢1ﬁ@)¢h}’é}ﬁh1@} '%ﬂ@é@pﬁ‘ﬂ’dﬂ@xﬁ’@e@}@ﬁ "a di sease
e RRTART P ppgli aifsesiye amount of
3-{(18)-1-[(7-{[(1R)-1-(hydroxymethyl)-3-methylbutyl]amino }-2-0x0-2,3-
dihydro[1,3]thiazolo[4,5-d]pyrimidin-5-yl)thio]ethyl} benzonitrile;
7-{[(1R)-3-fluoro-1-(hydroxymethyl)-3-methylbutylJamino}-5-{[(15)-1-(2-
fluorophenyl)ethyl]thio}[1,3]thiazolo[4,5-d]pyrimidin-2(3H)-one;
5-{[(1S)-1-(2-fluorophenyl)ethyl]thio}-7-{[(1R)-1-
(hydroxymethyl)butyljamino}[1,3]thiazolo[4,5-d]pyrimidin-2(3 H)-one;
5-{[(18)-1-(3-fluorophenyl)ethyl]thio} -7- {[(1R)-1-(hydroxymethyl)-3-
methylbutyljamino} [1,3}thiazolo[4,5-d]pyrimidin-2(3 H)-one;

or a pharmaceutically acceptable salt thereof.

11. A compound of formula (I), according to any one of Claims 1 to 10, or a

pharmaceutically acceptable salt thereof, for use as a medicament.

12. A pharmaceutical formulation comprising a compound of formula (1), as defined in
any one of Claims 1 to 10, or a pharmaceutically acceptable salt thereof, in admixture with

a pharmaceutically acceptable diluent or carrier.
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any one of Clainms 1 to 10, or a pharnmaceutically

acceptable salt thereof. 15. A nethod of treating, or
woedsciomng7t he ri sk of rmultiple sclerosis, whi cRCT/SE2006/000398

conprises adm nistering to a person suffering from or

susceptible to such a diseagg or condition, a

therapeutically effective anount of a conpound of

formula (1), as defined in any one of Clainms 1 to 10,

13. Ok nidtJIAIREEM i0f Mdu¥ingGkenilod 8 hemhh disbae®dtondifion # which
nmet hod of treating or prophyl axis of atherosclerosis

anti%mi%ﬁ?éﬁh@ axL0R 1Ge6mRes ¢ bakfiohl Whithrbagies ddminertiag to a
the risk of plaque rupture and at herothronbotic
persomanffsring FomArrmasdeptiblefio suchatdisegseoor qondiion] attiespettically

at.heroscl erosi s by preventi angd/.or . reducin e
effecy HampwH obp caw&zcﬁ%frefsgwlé 21_31 kI &@Yoqne%f?&%’é 1'to 10, or
a plﬁ%ﬁ%ﬁ@é’l}ﬂc@%ﬁ%lb @%t BeredkOW Ng progression of

exi sting lFesions and plaques. 18. The use of a
conmpound of formula (I) as defined in any one of

ai 1.t0.10, or .a.pharmaceutically acceptable salt

14. ¢, Bp e of fainge oblarfoiie o B o niifueaeo BRERT R0 Bphe
dentycBiah iR Hisdke, RhRINna b2 bRfvasvulR AttdeRERR diforders, peripheral

condi tions in which antagonismof the CX3CRl receptor .
artery, diseasef thewmatoifigrthnitis pylpeonsty diseasaipdieh@s SORD astlmg qr ppin,

. A - e . .

w3 5 RebES Aoy P R Bl SfFpd fioh s Bl 0 such a disease
or doRditibacs theapeiticallyeftaarrniouhpef ¢ deengovuad offformude (1), as defined in

prophyl axi s of neurodegener.atjve disqrder
any ek iGlamsi Lg 10; Srrbarmaceutica] apoRtpn Suk Berof ar
atherosclerotic disorders, peripheral artery disease,
rheumatoid arthritis, pulnonary diseases such as COPD
15. ds tlethmd of trpating, o2 dudihg thesiska naultplaselaredisowhichreamipaises

sdriilyHiedt A PERPP SR h L e gy mbE « ey Bondition, a
theFRBuHcARY BffBetie atomBElbCAERRAIouhA bf Fdtguld @Rlas88inedin any one of
prophylaxis of nmultiple sclerosis. 21. The use of a

Clagosrb t Ko osfe pharpasetiqally ageepipbi saéidhergofany one of

Clains 1 to 10, or a

16. A method of treating or prophylaxis of atherosclerosis by changing the composition of

the plaques to reduce the risk of plaque rupture and atherothrombotic events.

17. A method of treating or prophylaxis of atherosclerosis by preventing and/or reducing
the formation of new atherosclerotic lesions or plaques and/or by preventing or slowing

progression of existing lesions and plaques.

18. The use of a compound of formula (I) as defined in any one of Claims 1 to 10, or a
pharmaceutically acceptable salt thereof, in the manufacture of a medicament for the

treatment or prophylaxis of human diseases or conditions in which antagonism of the

CX3CR1 receptor is beneficial.
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pharmaceutically acceptable salt thereof, in the
manuf acture of a nedi canent for treatnent or
wonrophytzxi s of at heroscl erosi s by changi ng t heCT/SE2006/000398
conposition of the plaques to reduce the risk of
pl aque rupture and at herothgonbotic events. 22. The
use of a conmpound of formula (1) as defined in any one
of Clains 1 to 10, or a pharmaceutically acceptable

19. Setust BLS 88thpoidd dffTernian uf as HefiRdah amy sRb@ERAY 1 {0010, or a
treatnment or prophylaxis of atherosclergsis b

phapmaseuticallygceantable salidhieiept ip theananyfassire oha a’fediﬁ:)éwent for the
treaﬁ%;%g [gﬁ Efoll?g}rllm fs%f%\%ﬁﬁéé%}lggaﬁ% &gbﬁgrsa@%éfé;@?%%g ?ig%%s%,ncgrdio-

ogression of
and *BbRIVASHUES athdBoscRrdticadi &g derk Qeripheraparepp dstase/ vhoimatoid
conmpound of fornula_ (1), as defined in any one of
arthgfigprimanary, diseasgy sughias ORI ASMAAT B c cept abl e sal t
t hereof, wherein the process conprises: a) reacting a
compound of formula (I1):(H wherein R3, R4 and R5 are
20. 3he def dfrrecbmpouhd ofitdrmuid (1) asvdefined ircarypmerod ChdimsdrtmnliOaor a

phat(rrlpécle)gﬁ%p}lgzarcé?p[tvggé?pi[lgthgreg gq,}%frgque Y fjg{gifggl}dedgc%n{eg{ f(T)yli:hae

treaﬁﬁgft%!r%ﬂﬁigﬂglaﬁis(&@ﬁﬁﬁﬁlg s@frdsRr nula (1V) (1V)wherein re
as defined in fornmula (l1); and where necessary
converting the resultant conpound of formula (1), or

other.salt theregof. in a i.Caldy
21. JBRT o Dringe of B (1 G UBMEA FPERA SR Cithms 1 19 10, or
phagRaRaHOyHccéRabT bt thedeof, i theandntifidier of amrditacheaf for treatment
formul a : where desired convertin

l); and th
or prehylaxane! dkarpislpesivby Flangingdhq gopnasitign Bhths @fﬁqe%ﬁ to reduce the
riskl ot pilie Hi])ﬁ{r@ 24 atherothrombotic events.

22. The use of a compound of formula (I) as defined in any one of Claims 1 to 10, or a
pharmaceutically acceptable salt thereof, in the manufacture of a medicament for treatment
or prophylaxis of atherosclerosis by preventing and/or reducing the formation of new
atherosclerotic lesions or plaques and/or by preventing or slowing progression of existing

lesions and plaques.

23. A process for the preparation of a compound of formula (I), as defined in any one of
Claims 1 to 7, or a pharmaceutically acceptable salt thereof, wherein the process
comprises:

a) reacting a compound of formula (II):
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R R®
r* R’
R N OH HO \ _R
o) | | 0
—ﬂ/m N//I\S_——_S/k\[\j ﬁ\F

(1)

wherein R3, R4 and R’ are as defined in formula (I);

with a compound of formula (I1I):

R (1)

wherein R1 and R2 are as defined in formula (I) and L1 represents a leaving group; or

b) hydrolysing a compound of formula (IV)

10

3 OH
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wherein Rl, Rz, R3, R4 and R are as defined in formula (I);

and where necessary converting the resultant compound of formula (T), or another salt thereof,
into a pharmaceutically acceptable salt thereof; or converting the resultant compound of
formula (I) into a further compound of formula (I); and where desired converting the resultant

compound of formula (I) into an optical isomer thereof.



