Novel 5, 7-disubstituted [1,3] thiazolo [4, 5 -d] pyrimdin-2 (3H) -
one derivatives and their use in therapy Field of the Invention The
present i nwersesemeds scl oses novel 5, 7-disubstituted PCT/SE2007/000857
[1, 3]thiazol o[ 4, 5-d] pyri m di n2(3H) -one derivatives together with
processes_for. their preparation, pharmaceutical fornulations
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10 Chenoki nes play cae kHepevheives Odgl ithdiPne andchabhgpmatory
responses in various diseases and disorders, including asthng,

at heroscl erosis and allergic diseases, as well as autoinrnune

pat hol ogi es such as rheumatoid arthritis and nultiple sclerosis.
These small, secreted nolecules are a growi ng superfam |y of 8-14 kDa
proteins characterised by a conserved cysteine notif. At the present
time, the chempkine superfam |y conprises four 15 groups exhibiting
char act er i Bgldof thedaveptiona| noptifs, the G X-C, G C and G X3-C and XC
famlies. résentifveRiich &isclost Bl seRIANELRB FLSRES R4 - U HitiiANd are
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pair of cysteine 20 residues. In contrast, nenbers of the XC famly

| ack one of_the filst. LyoGysteine residues. The C X-C chenpkines

i nclude s attractants and activators of neutrophils
such aso i nClmickulesiplaBar inipoBint aslelinnmntune pid ihflaohategticspgnspeiptvadais 2
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mast cel | Sfamilies. The C-X-C and C-C families have sequence similarity 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

20  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).

25 The C-C chemokines include potent chemoattractants of monocytes, lymphocytes and
neutrophiils. 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 1B (MIP-10t and MIP-1B).

30 The C-X;-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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2 Studies have denonstrated that the actions of the chenokines are
medi ated by subfamlies of G protein-coupled receptors, anong which
are the rewemiavsydesi gnated CCRL, CCR2, CCR2A, CCR2B, rC@RE2000000457
CCR5, CCR6, CCR7, CCR8, CCR9, CCRI 0 and CCR11 5 (for the CC
fam]y); CXCR1l, CXCR2, CXCR3, CXCR4 and CXCR5 (for the CGX-C famly)
and CX3CR1l for the G- X3-C famly. These receptors represent good
targets for drug devel opnent since agents that nodul ate these
receptors would be useful in the treatnment of disorders and di seases
such as those nentioned above. io WD 01/25242 di scl oses certain
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provi des corrpounds of fornmula (1)
treatment of disorders and diseases such as those mentioned above.

10 WO 01/25242 discloses certain thiazolo[4,5-d]pyrimidine derivatives that are useful as
antagonists of receptors linked to the C-X-C and C-C chemokine families, particularly as
antagonists of the CXCR2 receptor.

The present invention relates to a group of compounds that are related to compounds
15 disclosed in WO 01/25242 but are of a structural type not specifically exemplified therein.
When compared to the Examples disclosed in WO 01/58907, the compounds of the present

invention display surprisingly useful properties as antagonists of the CX3CR1 receptor.

Disclosure of the invention

20 The present invention provides compounds of formula (I)
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wherein: 3 Rl represents CH3 or CF3; R2 represents hal o, CN or
Cl-6allcyl; R3 represents Hor CH3; R4 represents H or CH3; 5n

r epr esent sw,2oik/009132;, as a free base or a pharmceuti caldnsramcepk=bl e
salt, solvate or solvate of a salt t'hereof. In one enbodi nent of the
i nvgntion, there is provided conpounds of fornula (1), wherein n
represents 1. 10 In another enbodi nens of the invention, there is
provi ded conpounds of fornula (1), wherein R represents CHS. I n
yet anot her enbodi ment of the invention, there is provided conpounds
of fornuIaRkh%mwéggdﬁgggﬁg} R2 represents halo or CN. In yet another
enbodi nent” of the invention, there is provided conpounds of fornula

(1), 2 whep®jhRufaRicef:, fan, O -
R3 represents H or CHs; |

R4 represents H or CHg;

s nrepresents 0, 1 or 2;

as a free base or a pharmaceutically acceptable salt, solvate or solvate of a salt thereof.

In one embodiment of the invention, there is provided compounds of formula (I), wherein

n represents 1.

~J

In another embodiment of the invention, there is provided compounds of formula (I},

. i
wherein R represents CHs.

In yet another embodiment of the invention, there is provided compounds of formula (1),

I
15 wherein R represents halo or CN.

In yet another embodiment of the invention, there is provided compounds of formula (]},

. 2
wherein R represents F or Cl.

20 Inyet another embodiment of the invention, there is provided compounds of formula (I),

.2
wherein R represents CN.

In yet another embodiment of the invention, there is provided compounds of formula (I),
wherein n represents 1; R] represents CHz; and R2 represents F, Cl or CN.

25
In yet another embodiment of the invention, there is provided compounds of formula (1),

wherein the pyridine is attached in its 5-position and has Cl in 2-position.
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25 In yet another enbodi ment of the invention, there is
onpounds of forrmula (1), wherein the pyridine is attache
osition and has C in 2-position. WO
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t her enbodi ment of the invention, there is provided
of fornmula (1), wherein the pyridine is attached in its
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3
In yét another embodiment of the invention, there is provided compounds of formula (I),

wherein the pyridine is attached in its 2-position and has F in 3-position.

In yet another embodiment of the invention, there is provided compounds of formula (1),

wherein the pyridine is attached in its 4-position and has F in 3-position.

In yet another embodiment of the invention, there is provided compounds of formula (I},

. 3
wherein R™ represents H.

In yet another embodiment of the invention, there is provided compounds of formula (1),

. o4
wherein R represents CH.

In yet another embodiment of the invention, there is provided compounds of formula (1),
selected from:

5-{[(18)-1-(5-chloropyridin-2-yl)ethyl]thio}-7- {[(1R)~ | -(hydroxymethyl)-3-
methylbutyl]amino} [1,3]thiazolo[4,5-d]pyrimidin-2(3H)-one;
5-{[(18)-1-(5-fluoropyridin-2-yl)ethyl]thio}-7- {[(1R)-1-(hydroxymethyl)-3-
methylbutyl]amino}[1,3]thiazolo[4,5-d)pynmidin-2(3H)-one;
5-{[1-(3-fluoropyridin-4-yl)ethyl]thio}-7-{[(1 R)-1-(hydroxymethyl)-3-
methylbutyl]amino}(1,3]thiazolo[4,5-d]pyrimidin-2(3H)-one;
5-{[(15)-1-(3-Fluoropyridin-4-yl)ethyl]thio }-7- {[(1R)-1-(hydroxymethyl)-3-
methylbutyl]amino}[1,3]thiazolo[4,5-d]pyrimidin-2(3H)-one;
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wherein R represents H In yet another enbodi nent of the invention,
there is provided conpounds of formula (1), 4 20 wherein R represents
CH3. | n yewoanstdiswss enbodi nent of the invention, there BCI/SER@MiocEsy
conpounds of fornmula (1), selected from b5-

{[(28)-1-(5-chl oropyridin-2-yDethylithio)
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1S S-{f (1 Hor-@ahldr e 1R) - 1- (hydr oxynet h
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{(15) - 1- [ (verranethyyiiaminedithiarolaf4 ]ﬂwwdlﬂg%%[ﬁl ons1 aml ox0- 2, 3-
5-{[(15)-1-(6-chloropyridin-3-yl)ethyl]thio}-7-[[{1R)-1-
10 (hydroxymethyl)butyl](methyl)aminol[1,3]thiazolo[4,5-d]pyrimidin-2(3H)-one;

as a free base or a pharmaceutically acceptable salt, solvate or solvate of a salt thereof.

[
[
1
(

The compounds of formula (I} may exist in sterecisomeric and/or tautomeric forms. It is to
be understood that all enantiomers, diastereomers, racemates, tautomers and mixtures

15 thereof are included within the scope of the invention.

When compared to the compounds disclosed in WO 01/25242, the compounds of the
present invention are characterised by the presence of the branched thiocalkylpyridyl group

at the 5-position of the thiazolopyrimidine ring system. That is, the compounds of the

. .. 1 .
20  present invention incorporate a R™ group that is not hydrogen.

According to the invention, we further provide a process for the preparation of a compound
of formula (I), or a pharmaceutically acceptable salt thereof, which comprises:

a) reacting a compound of formula (IT}:

25



di hydro[ 1, 3]t hi azol o[ 4, 5-d] pyri m di n-5-ypt hi o] et hyl )i sonicotinonitril
e; 5- {[(1S)-1-(6-chloropyridin-3-ypethyllthio}-7-{[(1R)-1-

(hydr oxymewbypisuwsyizs am no) [ 1, 3] t hi azol o[ 4, 5-d] pyri m di rpcA{sEieodhocdsie;
and 5- {[(1S)-1-(6-chloropyridin-3-yl)ethylithio} -7-[[(1R)-1- to
(hydroxymet hyl ) butyl I i met hypam no] [ 1, 3]t hi azol o[ 4, 5-dbyri m di n-2(31-/
)-one; as a free base or a pharmaceutigcal |y acceptable salt, solvate
or solvate of a salt thereof. The conpounds of fornmula (1) may exist
in stereoisoneric and/or tautoneric forns. It is to be under st ood
that all enantioners, diastefeoners, facenates, |tautoners and

m xtures 15t hereof are incluged within the scopg¢ of the invention.
When conpared to the comg di scl osed in 0I/RP5242, the
conpounds of the present'inventjion are characjerised by the presence
of the branched thioall yri 5.@%sition of the

t hi azol opyrim dine ring systgm at is, ounds of the 1 20
present invention |ncorporat a R group that notshydrogen
According to the |nvent| Nfurther provi roeess. for the
preparation of a co rnula (I) or a\pﬂ rn;EE ically
acceptabl e salt thereof, thln ctipp a conpound of
formula (I1): 25 6

(1)

wherein R3 and R4 are as defined in formula (I};

with a compound of formula (II1):

()

wherein Rl, R2 and n are as defined in formula (I) and L1 represents a leaving group; or

b) hydrolysing a compound of formula (IV)

10



.3 4 wherein Rand R are as defined in formla (I'); with a conpound
of formula (I11): (111) 121 wherein R, R and n are as defined in

formul a (lwoab@nboisepr esents a | eaving group; or b) hydicaisksengensr
conmpound of formula (IV) 7 1234

7
R4
OH
R3
\N
S RS 1
N R
H,C—0—4§ I‘\//k
N N S = 2
JRY,
N
(V)

wherein RI, Rz, R3, R4 and n are as defined in formula (I);

s 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 (T) into a further compound of formula (I); and where desired converting the resultant

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

10 In process (a), the reactants (II) and (III) 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

15 reaction is conducted at a suitable temperature, normally between room temperature and
the boiling point of the solvent. The reaction is generally continued for a period of about

one hour to one week, or until analysis indicates that formation of the required product is

complete. A suitable leaving groups L1 is halogen, particularly chloro or bromo. In one

. 1
embodiment, L. represents chioro.

20
In process (b), the reactant (IV) is subjected to acid catalysed hydrolysis in a suitable
organic solvent such as 1,4-dioxane, tetrahydrofuran (THF), dimethylsulphoxide (DMSO)



wherein R, R, R ,R and n are as defined in fornula (1); 5and where
necessary converting the resultant conpound of formula (1), or

anot her salvb hdkgpseaes, i nto a pharnmaceutical |y accept ablg@rsgbioro00ss7
t hereof; or converting the resultant conpound of fornula (1) into a
further conpound of fornmula (1); and where desired converting the
resul tant compound of fornula (1) int@ an optical isoner thereof.
10l n process (a), the reactants (11) and (Il11) are coupl ed together
in a suitable organic solvent such as dinethyl sul foxi de (DVBSO),
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acceptable acids or bases may be of utility in the preparation and purification of the

compound in question.

20  Salts of compounds of formula (I) 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 carmried 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.

25 The reaction may also be a metathetical process or it may be carried out on an ion exchange

resin.

Compounds of formula (II) may, in general, be prepared using known methods that will be
readily apparent to the man skilled in the art. One such suitable route is shown in Scheme

30 1.



The present invention includes conmpounds of forrmula (1) in the form
of salts. Suitable salts Is include those forned with organic or

I NOr gani c WOI20®/089130r gani ¢ or inorgani c bases. Such saldca/smrdob/cooss7
normal |y be pharmaceutically acceptable although salts of

non- pharmaceutically acceptable acids or bases may be of utility in
the preparation and purification of tke conpound in question. 20
Salts of conpounds of fornmula (1) nay be fornmed by reacting the free
conpound, or a salt, enantionmer or racemate thereof, with one or nore
equi val ents of the appropriate aci §hkemelase. The reacti on nay be
carried out in a solvent or mediumin which the salt is insoluble or
in a solvent in which the salt is soluble,|for exarrple ter,

di oi can, ethanol, tetgsatiydrofuran or digt et her, pxt ure of
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Compounds of formulae (III) are either commercially available, or known in the literature,
5 ormay 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 for example WO 01/25242 or WO
05/33115 or may be prepared using known methods that will be readily apparent to the

10 man skilled in the art. One such suitable route is shown in Scheme 2.
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Compounds of formula (V) are either known from WO 01/58907, WO 01/25242, or WO
02/76990 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 Scheme 3:



Sui tabl e specific nethods for the preparation of conpounds of
formulae (I1), (1I1), (1V), 5(V) and (VI) are detailed in the
Exanpl es swotzv@mszabs t he present application and such maidia®Soo7/000857
represent specific enbodiments of the processes of the invention.

I nt er redi at e conpounds may be used as such or in protected form

Sui tabl e protecting groups and detail gjof processes for addi ng and
renmovi ng such groups are, in general, well io known in the art. See,
for exanple, "Protective Goups in Organic Synthesis", 3rd Edition
(1999) by G eene and Wits. The cormspimmeds of the invention and
internedi ates thereto may he isolated fromtheir reaction m xtures
and, if necessary furth rified, by using stapdgrd techni ques. 15
The conpounds of formula (1)]my exist in stere®&i someric forns.
Therefore, all enantionery, reoners, race tes angym xt ures

t hereof are included wthi yof the |nven ion” The various

optical isoners may be 3 ed by Mﬁmﬁratl tere0|soner|c

m xture of the conﬁpUﬁ@s h5| g convents onaly u s, for exanple,

fractional crystallisatN® NTOrsFPE. WD 2068/ SE2007/ 000857
e

the scopmgs

nal 12 Alternatively, the varlous opti cal |soner pr epar ed

directly using optically active starting naterla The conpounds
of fornula (1) contain twg stereogenic ceatres and may thus exist in
four 5discrete stere0|sq forns as sto n fornulae (la) to (1d)

(R)
mn

HPENEL H N—<\ /k N
DMSO S (R,
o
Vi) N

Suitable specific methods for the preparation of compounds of formulae (I1), (III), (IV),
5 (V) and (VI) are detailed in the Examples section of the present application and such

methods represent specific embodiments 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

10 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.



Al'l such four stereoisoners and any m xtures thereof are included

wi thin the-scope of the invention. In one enbodi nent, the conpounds
of formul awQl2pognByes t he st ereocheni stry shown in for nule(geader/obuss?
anot her enbodi nent, the conpounds of fornmula (F¥ have the

stereochem stry shown in forrmula (Ib). 15 Internedi ate conpounds nmay
al so exist in stereoisoneric forns and2may be used as purified
enantionmers, diastereoners, racemates or m xtures. WO

2008/ 039138PCT/ SE2007/ 000857 13 to, nethyl, ethyl, n-propyl,

i -propyl, Altgoatively, the vaaipyd optieal isomers may bdyurepaked direglynsipg opticalheativel |,
tpentyl, n n- hexyl, i-hexyl or cyclohexyl. In this
speC|f|cat§%ﬁ éﬁ?éﬁﬁﬁrn "hal 0" or "hal ogen"” refers to fluoro, chloro,
brono, and |odo 5 The conpounds of formula (1), and their

phar maceut ical | able.salts are useful because the ess
bhar macol ofiearPaREs of PP DieRvaR oRe ereotspic poerapdasey ERIRI Y |
par ti cuk ar disatdresteresisgparie hrinastshevcn fpaundslapped) f i cal |y exenplified
in WD 01/ 25242, the conpounds of fornmula (1) of the present invention
possess significantly inproved potencies for inhibition of the CX3CRl
receptor and /or decreased potencies for inhibjtion 10 of the CXCR2
receptor. Preferred conpounds of the present ihvention display both
enhanced potency fomr*theyi nhibition of CX3GRY¥ "angd decreased potency
for inhibition of C?CR2., n @pe aspect the rese t igyention provides
a conpound of formula~N") of a pharmaceuti “accept abl e salt

t hereof, for use asg dicapent. 15 In anog aspegt the present

i nvention provi des={ h¢ use o conpoundoe{ fprﬁh 'fl) or a

phar maceuti cal | y ac®eping t™t her eof , e pwr ure of a
medi cament, for the treatnent onrpWUbhylaX|§ of dise G

condi tions in which antlagoni smMf the CX3CRl r@gept or Ns benefici al .
20 In anot her aspect the present invention provides the use of a
conpound of forrmula (1) or a pharmaceutically dcceptable salt
thereof, in the manuf ure of a nedi canment, , the treatnment or
prophyIaX|s of neur 8degenerative di sorders, Rdeny Iin%hing di sease,

N N
=<S O R1 o =<S | - R1
0 | By A
= RS N w A
N oNTs R, HoNS R,
(Ic) N (id) N

10 All such four sterecisomers 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 (fa). In another embodiment, the compounds of formula (I) have the

stereochemistry shown in formula (Ib).

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

enantiomers, diastereomers, racemates or mixtures.

In this specification the term *“C;-galkyl” includes both straight and branched chain as well

as cyclic alkyl groups. Ci-salkyl having 1 to 6 carbon atoms and may be, but is not limited
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cardi o- and cerebrovascul ar atheroscl erotic disorders, peripheral
artery di sease, rheumatoid 25 arthritis, pulnonary di seases such as
COPD, ast hYYR 28¥8/033138. | n anot her aspect the present i n\RGI/SEGHN7T/000857
provi des the use of a compound of formula (I) or a pharmaceutically
acceptabl e salt thereof, in the manufacture of a medi canent, for the
treatment or prophylaxis of multiple d8lerosis (M5). 14 In another
aspect the present invention provides the use of a conpound of

formula (1) or_a pharnmaceutically acceptable salt thereof, in the
manuf act ur € Bty sl e-RIENRs -PeBYL -hetyvk F@E{Ylnﬂbh‘%tybf’blﬁﬂeﬁﬂwﬂxi'geﬂbﬁﬂ -

at heroscl eﬁéi%llSzeb)ﬁeﬂ&ﬁ%%@ﬁjlﬁgxe%ﬁ%éejcldh@;@{lm ng the formati on of new
at heroscl erotic | esions or pladques "and/ or by preventing or slow ng

progression of existing |esions and plaques. In another aspect the

present i nm% 's@e’énﬁ%ﬁt%ﬂtg@énﬁhﬁd‘%?"lﬁio‘g@? Cf@fmqyﬂeorgfchﬁogact lfr’fbéglléq oS, @

phar maceut i ca accept abl e sa t ther e nan

medi cangnt er oscl er

changi % t ¥ cgf)n 03| |on o) &)fﬁngir%ﬁrapglglé%ac?ugc af‘cgglﬁ@% R EeHS Ibﬁci’aue
pl aque r upthsy sosssscbtatnibesiofibal ettty aanegeidtsof Ha TXITR1Nedep@s Pesdrtidulie,
present invention provides the use of a conpound of fornmula (1) or a

phar maceut Ve qopparee épthaprrepoyads speqiqaliy premplifiedia WRI23242 e of a

medi canment t f. nsi ent
brain inj urogp?)%%srw ﬁ%@ﬁ%\ @%@g] %Ees?{t%yﬂcﬁ °§Sﬁ iSl ,f{cfo"ﬁ g’rlgﬁ)fotgg‘gl SO
provi ded apatetcies doradhibitieradfi tlnsgCXgﬁRr echptir Ay fohéecrdasdd pofencied foembiditionr

condi tions ich antaggnism of the CX3CRlI receptar is beneficial
whi ch d&np?ﬂ @%&Q&%ﬁ?ﬁg@ Pr%ﬁ@%ogpwﬂ%efﬁh%m%ww@ﬂ% dsplarootlh i sk

of, said difhe@ee pStencyTBctht inibiticd of CRLEREHid cfe@ilells)éd pbkRSitbViRhiB#eNBE Of
a corrpound of for rrul a (1) or a pharmaceutically

CXCR2

In one aspect the present invention provides a compound of formula (I) or a

pharmaceutically acceptable salt thereof, for use as a medicament.

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
ireatment or prophylaxis of diseases or conditions in which antagonism of the CX3CR1
receptor is beneficial.

20
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 neurodegenerative disorders, demyelinating disease,
cardio- and cerebrovascular atherosclerotic disorders, peripheral artery disease, rheumatoid

25 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 2 medicament, for the
treatment or prophylaxis of multiple sclerosis (MS).

30



20acceptabl e salt thereof. There is also provided a nethod of
treating, or reducing the risk of, neurodegenerative disorders,
denyel i natwogosdsedse, cardi o- and cerebrovascul ar at hey@assHer7@biss7
di sorders, peripheral artery disease, rheumatoi d arthritis, pul nonary
di seases such as COPD, asthma 25 or pain in a person suffering from
or at risk of, said disease or conditijgn, wherein the nethod
conprises adm nistering to the person a therapeutically effective
anount of a conpound of formula (1) or a pharnaceutically acceptable
sal t thereff ¥¥)2008/039138PCT/SE2007 000857 15 conpr.i ses

adni ni st er IJOPE PR BEPEEHE RVEHIOR BpRYiftes B5 s ofarcrmepndet lmpmiDer 2 a
conmpound  OfnatREdItticAIlE AdceiblBsaR TRESRGE Wel etk nACE S MeaRhBem ot the

t her eof . ere is also provided .a nethod of treating, or reducing
the ri sk ofreatinénd pogroplytasssiof atbyrosclgposy/mnprevegtizgahdor redecug tha dortnhon of

formati on of w_ at heroscl erotic | esions or plaques and /or .b

preventi ng" or Eﬂ%f%ﬁe ‘glcg?sb‘)&r‘ aRlpqhss gi%ﬂoégy Efeiv?l'gmg g’éﬁ%‘ﬂgg B??éreﬁsl“ﬁélfes in
a persopn SgMidtmgiddbng ErfAPlRnesat T i sk of, said disease or condition,
wherein the method conprises adm nistering to the person a
therapeutically effective amount of a conmpound of fornmula (I) or a
phar maceut{ c able salt. thereof .10 There is al rovided a
rethod of [ B6CERt B FRblioh BRVAR] wh st cBrblied oS RrBlgYh o8
changi ng t planaaspiaily doeptsile saliehepdcddh @R SauASuie hatdkemtdigof hek of

pl aque rupture and atherothronbotic events in a person suffering from

or at ri skirgment of Rrophyiisot aiherosdaipniy Pothangipedhetamperon i thegipques to
conpri sgs I W ; utically effective 15
annuntsgf ggg%ﬁgﬁﬁﬁgf%?m%g%%ﬁﬁga?%%ggwﬁg&%ﬁg%ﬁgbeuticalIy accept abl e
salt thereof. In another aspect the invention provides a

phar maceutjcal ,formul ati on conpri sing, her apeuti cal |y effectjve
rount of L BOHEHR! B PROFHEVEER POV e R pCBARPERf FymaB gt bl e
sal t ther egfarmideu@dy ¥dcbtsbdMalthefedBNA iHPRERUELGR! dfY nRARSREA D Pthe

adj uvant, diluent 20 or carrier, for use in the treatnent or

pr ophy| axi &eagheny pspraghydaxisrof stookdior ransient braiptijuty (ABDagoni sm of t he
CXSCRllgeceptor is beneficial.

According to the invention, there is also provided a method of treating, or reducing the risk
of, diseases or conditions in which antagonism of the CX3CR1 receptor is beneficial which
comprises administering to a person suffering from or at risk of, said disease or condition,
a therapeutically effective amount of a compound of formula (I) or a pharmaceutically

20  acceptable salt thereof.

There is also provided a method of treating, or reducing the risk of, neurodegenerative
disorders, demyelinating disease, cardio- and cerebrovascular atherosclerotic disorders,
peripheral artery disease, theumatoid arthritis, pulmonary diseases such as COPD, asthma
25 Or _pain in a person suffering from or at risk of, said disease or condition, wherein the
method comprises administering to the person a therapentically 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, multiple sclerosis (MS)

30 in a person suffering from or at risk of, said disease or condition, wherein the method



& =

I n anot her aspect the invention provides a pharmaceutical fornulation
conprising a therapeutically effective amount of a conmpound of

formul a (1WO26¥8/03913har naceuti cal |y 25accept abl e salt t HEIT&EERYO70pP8S7
adm xture with a pharnmaceutically acceptabl e adjuvant, diluent or
carrier, for use in the treatnment or prophylaxis of neurodegenerative
di sorders, denyelinating disease, cardifo- and cerebrovascul ar

at heroscl erotic disorders, peripheral artery disease, rheunmatoid
arthritis, COPD, asthma or pain. 16 In another aspect the invention
provi des a :| ] fSdeflgh '

B fect | ve St KPR ERIE BT | BRrapRp GR AR T EUIRERRANS |
accept abl efesahln (D loes plofimadenticatiyraoceptatde sultithereofphar maceutical |y

accept abl e adjuvant, diluent or carrier, for use in the treatnent or
prophylaxis of multiple sclerosis. 5 In another aspect the present
invention PRAQYIsAGS pRovitlidh TRARMLE &&ing O FALEhE AR HSIO B HedsO@rofis by

t herapeutically ef fpectl ve anmount of a conpound of forrmula (l), or a
phar maceut prewgntipg amiapedubing thedbimatibreofawiv, atherpsealdrotix tesions aripldques and /or
phar rraceugbﬁal I ;2ce tabl e ad% uvaoﬁt .tdi Iluent of carrier, for fése in
the treat nPAPFCEPIRE ST A&POEETS N EP e [0S P BISAYSH INARTs R TERRe ¢ o
reduci ng t hemfop hifikioRRaid HisbRvoAdoneHies efeat the me®sl edprRlH @ iniRkagues
and/or by preventing or slow ng progression of existing |esions and
pl aques. THdhepaFiaRTaReaticali e&@éue amourbefct seepawidof fsmujadl) ora

conbi nati o s icc or therapheutic treatnent of

i nf | ammat o@%gdﬁgﬁgl%nse%ﬁg%éggﬁéégs of the central nervous is system
such aswstroke and transient brain injury (TBlI). (Soriano et al. it
Neur oi munglogy 2002, 125, 59-

65.).
Theré is also provided a method o?trf):ating, or reducing the risk of atherosclerosis by
changing the composition of the plaques so as to reduce the risk of plaque rupture and
atherothrombotic events in a person suffering from or at risk of, said disease or condition,

wherein the method comprises administering to the person a therapeutically effective

15 amount of 2 compound of formula (I) or a pharmaceutically acceptable salt thereof.

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
20 or carrier, for use in the treatment or prophylaxis of diseases or conditions in which

antagonism of the CX3CR1 receptor is beneficial.

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

25 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.



I n anot her aspect the present invention provides a pharnmaceuti cal
formul ati on conprising.a therapeutically effective anount of a
compound ofofeusmeds (1), or a pharmaceutically 20 accepicaldggusabidss7
thereof; in adm xture with a pharmaceutically acceptabl e adj uvant,
diluent or carrier, for use in the treatnment or prophylaxis of

at heroscl erosi s by changi ng the conpoggti on of the plaques so as to
reduce the risk of plaque rupture and at herothronbotic events. 25 The
conmpounds of formula (1) and their pharmaceutically acceptable salts
are indicatfed for use in the treatnent or prophyl axis of diseases or
condi t i ons!™3ORA; EPFehBE HVERIogRIQydesE P W@Fﬂ%ﬁa?f%“@@mﬂw@e&at or is
desi rabl e. ARy Gikive abBent COTRAMRARA Bf Brohdisliis, 8t Sphdrbceli§Gni N t he
treatment of nheurodegenerative disorders or denyelinating disease in
manmal s i nadcemabigsaiteirereok/on admianie with aphaymadehticaly aqgepiatds adimani, ditientit ed
for use in the. treatnmeny of nultipl 0.sclerosis, The conpounds are
al so i ndi cH@Hehoge H’sléel" 'ﬁ?a“f’??tf’ﬂgmﬁ}yiaéfsr?gmuliﬁe $GY19S- r heumat oi d . VO
2008/ 039138PCT/ SE2007/ 000857 17 arthritis, osteoarthritis, cardio-
and cerebrovascul ar atherosclerotic disorders, peripheral artery

di sease anth apothernapacthe presant iiveritipp eravides & pherm@sniddatl foomulatidreomprsing e

specifical |y nentigne re. neurodegeneratjive diseases, and denentia
6 sor der st MPGPbARTEANE G EGSRRRE b il AP E BrPRsC TR

scl erosi s &RebtsHidAlt thidbdoBin Adthik e Witls £ pls@Baceilly Zdceptable dBeRbt, Siluent
di sease and ot her_ prion diseases, HV encephal opathy, Huntington's

di sease, f9ioAtisE-Aerie W thefEeaingnt T proRlmlaxisod pthererdaesisbypTevepargamdar

dementi g; i QUi el

chroni cl@i n ﬁgﬁ%{%@g&%}%&?&%?ﬁg po C?F%ﬁggh(]lvgllr#eiﬁ g{)%’t of/w%%ﬁ%cal
not or neur aEiiwiyg progregsiopod pastingdesjon€hinl dioqudenyel i nati on, for exanpl e,
acut e di ssem nat ed/ haenorrhagi c encephal onyelitis and subacute

scl erosi ng panencephalitis; neuromuscul ar di sorders, for exanple,
nyast heni aTgy @WipsurRB dar TREd 4s rhcHofRrapiy) GF AFBmbHRIR] citlé SR pRphiacticOr
exanpl e, tropical spastic paraparesis and stiff-man syndroneg;

par aneopl agttheraphevidy teaiment ¢fonflasxastply eonditone brd flisgased o tha eerdtal mvamd

encephal onmyel itis: traumatic brajn.i.njury. mdgraine; cer.;
oot df ¢ BajebPies sHEU P ins 8 bl pL BT kB ¥ . E O rmunotogy
par asit e- t zgoasnist $®6ls yi seases, for exanple, malaria; periodontal

di sease; nyocardial infarction; stroke; coronary heart disease;

i schaem ¢ heart disease; and restenosis; rheumatoid arthritis;

pul nonary fi " [ . Of

t he i nvent ﬁ;ﬁ%@gﬁ%&g@%ﬁ?ln&@ Ee%dm?I %% usse%}rlla?@%%u?craég&?& W%I%?J}%?’%ggmg

at her oscl e# theiape?idallyyeffactbreanioinn@f aocthpound eflfserhilg (1), lve a pharfadeutenll9f new

at herosclerotic | esions _aqr plaques and/or by preventing or slown
progr e8| O?,pcg?tatgg(qaittﬂ?eﬁﬁq 13 adrpixture wigh P aceutically acceptable adjuvant, diluen

or carrier, for use in the treatment or prophylaxis of atherosclerosis by changing the

composition of the plaques so as to reduce the risk of plaque rupture and atherothrombotic

events.

25 The compounds of formula (I) and their pharmaceutically acceptable salts are indicated for
use in the treatment or prophylaxis of diseases or conditions in which modulation of activity
at the CX3CR1 receptor is desirable. In particular, the compounds are indicated for use in the
treatment of neurodegenerative disorders or demyelinating disease in mammals including
man. More particularly, the compounds are indicated for use in the treatment of multiple

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



The conpounds of the invention are also indicated for use in the
treatment of atherosclerosis by changi ng the conposition of the
pl agues sowea=xvism3vsiuce the ri sk of plaque rupture and PCT/SE2007/000857
25at her ot hronboti c events. The conpounds of the invention are al so
indicated for use in the treatnment of inflamratory bowel disease.
(1BD), for exanple, Crohn's disease and ul cerative colitis, by

i nducing rem ssion and/or maintaining rem ssion of I1BD. 18

Prophyl axis is expected to be particul arl y rel evant to the treat rrent

of persons e Vi Ous

consi der edarte',g?% it mﬁrﬁ\lt%:sr ea&sa%ci1 i ?%rﬁ r?)‘fasmilzﬁé’ hﬁmg‘g%lgéé %‘P(’rg%ﬁg?lﬁ%(gﬁ i n
question. HeREEREsadnd bllslona) atieMElypitengo particul ar di sease or
condition generally include those having a fam |y history of the

di sease or _condition, or thaose who have been identified by genettc
testing orCanditionsthatgiaybe B@Cléa%ﬂwlaeml%f:# gresResrodpacrpptve diseasesAf 6pmenta t he
di sease; or gigdue, E'dr%ﬁ@h&%e@@tﬁ%@se”ﬁﬁféﬂ@ﬂﬁ@la{eﬁ%@&@sﬁt%&other motor

i ndi cations, thé dosage adm ni stered of course, vary with the

conpound ewgBrodyiseases, REcubrili-Tespb’a diseass andiother p;wnairsdasma Iy p@amha’@mthy,

desired. 1 fﬁﬁéq;

when t he cgur#pgiggﬁl\égﬁg?desgggﬁgﬁﬁl@%lr%g&g% a osa e o‘#lh& %‘é@é% ?d or m of

bet ween 1 pryrawrdpoeOfonerapwie, Quilain-Bagd wd@mr@sonmmﬂmmmm ( 1) and
har maceut LV eir

o, o 1 e B AR oGl R B A o P B BTl

whi ch tihe tieﬁlycldnaﬁolufni egamplie a¢umhssmnatsdﬁlaemd11aglaancqahmmjmhas and

phar maceut %ug% sclgr%gigg %a%gljlcg%}t%fjl!lsul\{eaup tmqs larlt'hsard{:rs for eax%rrnplg,l my(astll;%eéllla u%avrg's

Adni ni stratron mte
oral, subl angamberGEatoms;méﬂo)np spmhlrchmaiml for examphyteo]masspamopumkesmand
ot her paren‘he ocedu sel ectjon

| . t
and prepar 3ti8 B sg?ggﬂf’tspgﬁ‘f]eeol’%ﬁn I c81],1‘?51 %1?“?18 rﬁffe ? th%ge Y& r i bed
in, for exawghelomyfhiaytrmasetid braialigury; thipesifse tam6e callofraPasaten; aBtefodd M

Eﬁ:‘r Ot ezgris Gt oS Paise e ensptid Q8021 16t acpple cmal s pesipdapteh g

nore pref edighiey myaaflidl hﬂd}ctﬁa%neﬁe aorsmlwdﬂdns@a‘se fig@haviidhehrk fiseald; al
pharmaceutical ly ﬁg tabl e sal t thereof There is al so provided a

process f OfSEIPEs; %ffl PIIHtis;PU Aisspses b s COERS 2B LA on t hat

25 conprises m xi ng the i ngredi ents.

The compounds of the invention are also indicated for use in the treatment of atherosclerosis
20 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.

The compounds of the invention are also indicated for use in the treatment of atherosclerosis
by changing the composition of the plaques so as to reduce the risk of plaque rupture and

25  atherothrombotic events.

The compounds of the invention are also indicated 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.

30



There is also provided a process for the preparation of such a
pharmaceutical conposition that conprises mxing the ingredients. 19
formul ati owocowsgsdsgtng a conpound of formula (1), is addWsERtENHAEST
concurrently or sequentially with therapy and/or an agent for the
treatment of any one of cardi o- and cerebrovascul ar atherosclerotic
di sorders and peripheral artery disead&. In particular, a conpound of
formula (1) or a pharmaceutically acceptable salt thereof may be

adm ni stered in association with conpounds fromone or nore of the

fol | ow - L -i.nf | f |
. NSAl Do (oot bRk o RGBT B e e B BT who have

f 1 urbi pr of @ifferediagtericap asisodt OF, e EBIREAIE) condlderddBid O bt ih@BReSHM ITEHE S
i nhibitors (5-LO inhibitors e.qg. AZD4407, Zi | euton, |icofel one,

CJI1 3610, CiiseasEy conditigm ip gRgsHpR- %essoes g risigpfydeyelopnma paisuls HiseagRso 1 |
VK886, A81834.. [ phi b t ) TA61A) ;

c) | eukot r(?oglﬁ%m}rré@éﬁlp %?I{cgirﬁl? gg’éénll[’]“rs‘]’%“ ?a(f%éﬁ}éﬁlﬁgl‘l”ég%gg S%ggﬁeo?%néiﬁ%ofl :Agr
LY293114, whoseoimtiaye Hdelvikkitificd 53)gendiic iteshiyp@rsteariing/e bagamitarkyf or

exanpl e, a) beta-bl ockers (e.g.metoprolol, atenolol, sotalol); b)
angi ot ensi WS¢EBHRIE Fr JengloRing (hsdispash PHronditien (e, g. captopril, rampril,
qui napril, enalapril); 20c) cal cium channel blockers (e.g.verapam |,
di I ti azem péralQdbRinG oA HREIHRIR $dicatns ARARS R AdhRistetedWRE LRt Qrse, vary
antagoni sts_(e.g.irbesartan, candesartan,telem sartan, |osartanj; 3
anti - coag ulidihthe aqmgogpd mwﬂ,épe mode of administration and the treatment desired.

10  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

15 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

20 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

25 comprises mixing the ingredients.

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

comprises mixing the ingredients.

30 The invention further relates to combination therapies wherein a compound of formula (I)

or a pharmaceutically acceptable salt thereof, or a pharmaceutical composition or



a) thrombin inhibitors (e.g.xinelagatran), heparines, factor Xa

i nhibitors; 25b) platel et aggregation inhibitors (e.g.clopidrogrel,
ticl opi di nW0 200846581381 , AZ4160); 4) nodul ators of |i pi d FEYSHIOI7I084857
for exanple, a) insulin sensitizers such as PPAR agoni sts
(e.g.pioglitazone, rosiglitazone, Galida, nuraglitazaar, gefenrozil,
fenofi brate); b) HVG- CoA redudfase inhibitors, stating
(e.g.sinvastatin, pravastatin, atorvaststin, 30rosuvastatin,
fluvastatin, pitavastatin); 20 c) chol esterol absorption inhibitors
(e.g.ezetip v [ 4 phi hi oni sts
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phosphol i psgaentialhy Witk therspy arfdjor antgentfog iheadeatagenifany éerof eacdiopime,
nitrates and nitrites; 6) npduyl afors  of atlv stress, for

exanpl e, aff§P r%")?f’cﬂfii‘ﬁf‘@‘?mi‘%ff?}&fﬁﬁ ers W@F‘Gg‘@?”g 86356 hi bi tors. 10
The invention is illustrated, but in no way I|n1ted by the foll ow ng

exanpl es:
5 Inparticular, a compound of formula (I) or a pharmaceutically acceptable salt thereof may

be administered in association with compounds from one or more of the following groups:

1) anti-inflammatory agents, for example,
a) NSAIDs (e.g. acetylsalicylic acid, ibuprofen, naproxen, flurbiprofen, diclofenac,
10 indometacin);
b) leukotriene synthesis inhibitors (5-LO inhibitors e.g. AZD4407,Zileuton,
licofelone, CJ13610, CJ13454; FLAP inhibitors e.g. BAY-Y-1015, DG-031,
MK591, MK886, A81834; LTA4 hydrolase inhibitors e.g. SC56938, SC57461A);
c) leukotriene receptor antagonists;( e.g.CP195543, amelubant, LY293111, accolate,
15 MKS571);
2) anti-hypertensive agents, for example,
a} beta-blockers (e.g.metoprolol, atenolol, sotalol);
b) angiotensin converting enzyme inhibitors (e.g.captopril, ramipril, quinapril,
enalapril);
20 c)A calcium channel blockers (e.g.verapamil, diltiazem, felodipine, amlodipine);
d) angiotensin II receptor antagonists (e.g.irbesartan, candesartan,telemisartan,
losartan);
3) anti-coaguiantia, for example,
a) thrombin inhibitors (e.g.ximelagatran), heparines, factor Xa inhibitors;
25 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,

30 rosuvastatin, fluvastatin, pitavastatin);



General Methods All solvents used were anal ytical grade and

commerci ally avail abl e anhydrous sol vents 15 were routinely used for
reacti ons. wbBaagtiens were typically run under an inert rveEs@h®o@sDf
nitrogen or argon. 1H and 13C NWR spectra were recorded at 400 MHz
for proton and 100 MHz  for carbon-13 either on a Varian Unity+ 400
NMR Spectroneter equi pped with a 5mm BBO probe with Z-gradients, or a
Braker Avance 400 NWR spectroneter equipped with a 60 ill 20 dual
inverse flow probe with Z-gradients, or a Bruker DPX400 NWR

spectrometer equi d.-wth .a 4;nucl eus pr.obe, equi pped with

Z-gradi ents. & Oémfﬁgga’m:l\#wo%lﬁgh#f"rﬁ?‘\aﬁ%?ge{‘?lgb%r ded on a Bruker av600
NVR spect r onef) eIBA£liahibRed (3. tAZIR 780w BBl probehead with Z-gradients.
300 MHz 11-1NWR spectra were recorded on a Varian Gemini 300 NWR

equi pped wi t 1) alBRteEIBHS (520 FATERIOSACOOMBIAH NVR spectra were
recorded on 2 I 00 Spectroneter operating at a
o 29Ul hORY o

magnetic fie equi’pped with a 5 mm nucl ei gradi ent
probe. Unl ess)spespHolipak inhibitetsed i n t he exanpl es, spectra were
recorded at. 400 WHz for proton_and 100 MHz. for carbon-13. The
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("I'l), theinhibdese |ine of CDC13 677.16 (13C) (unless otherw se
indicated). 21 Enantioneric excess (cc) was determ ned by GC on a
Cycl odex B colum (isothermc elution 100 C) or on a Cyclosil B
colum ,ftenperature gradient 110430 C). Di astereoneric excess (de)
was determ ned by HPLC. Mass spectra were recorded on a Waters LCMS
consi st i ngThsfinggatigy isiillysreted PoBn ap @py limded by dedpliayties epamplesipol e nass
spectroneter. The mass spectroneter was equi pped with an el ectrospray
ion source (ESI) operated in a positive or negative ion node. The
capi |l l ary @Geddraigdetivads 3 kV and the mass spectroneter was scanned from
mz 100-700 with a scan io tinme of 0.3 or 0,8 s. Separations were
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2.1 um tenperature was near
gr adi ent wefitaqgph beadgarsi ng a neutral or acidic nobile phase system

unning. o D ke AR oLaRn ¢ Phace, By tad Mok WL B O 2
carbon-13 either on a Varian Unity+ 400 NMR Spectrometer equipped with a 5mm BBO
probe with Z-gradients, or a Bruker Avance 400 NMR spectrometer equipped with a 60 pl

20 dual inverse flow probe with Z-gradients, or a Bruker DPX400 NMR spectrometer
equipped with a 4-nucleus probe equipped with Z-gradients. 600 MHz 'H NMR spectra
were recorded on a Bruker av600 NMR spectrometer equipped with.a Smm BBI probehead
with Z-gradients. 300 MHz 'H NMR spectra were recorded on a Varian Gemini 300 NMR
equipped with a2 Smm BBI probehead. 500 MHz 'H NMR spectra were recorded on a

25 Varian Inova 500 Spectrometer operating at a magnetic field of 11.74 T, equipped with a 5
mm nuclei gradient probe. 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), §39.51 (*°C); the middle line
of CD;0D 6 3.31 (*H) or § 49.15 (**C); acetone-dg 2.04 (‘H), 206.5 ('>C); and CDCl; &

30 7.26 ("H), the middle line of CDCl; § 77.16 (*C) (unless otherwise indicated).



15 tnM NH40Ac (aq.) / MeCN (95:5)], or [10 mM NH40Ac (aq.) / MeCN
(2/9)] / [10 mM N1140Ac (ag.) / MeCN {9/ M Acidic nobile phase system
[ 133 nmM HG@OHodsagoss/ MeCN (5/95)] / [8 nmM HCOOH (aq.) Pcrideedd7/oonss?
(98/2)]. Alternatively, mass spectra were recorded on a M cromass LCT
mass spectroneter equi pped with an el ectrospray ion source (ESI)
operated in a positive ion node. 20 C@mpound identification was
performed on a GC-MsS ((I1C 6890, 5973N MSD) supplied by Agil ent

Technol ogi es. The colum used was a VF-5 M5, ID 0.25 mm x 30m 0.25
gm(Varian Inc.). Alinear tenperature gradient was applied starting
at 40 C (hold 1 mn) and ending at 300 C (hold 1 mn), 25 C mnute.

The MS wasEgMubRBakxokss teeyﬂafdetdn%egeyac;%n Ay cldaex MeoMas (SGhahed
bet ween nth 50-500 and the scan speed was set to 3.25 scan/s The

el ectron verieydoigsormta Eysloplh Beoglumn (Kpiperatueprpdieons WR+120 ¥dr f or ned on
an Agilent HR 1 onsistin f 79A M cro Vacuum Degasser,
GL312A Bi n2%3§f853%§“§%§%§?3&9\‘7@??p?““%n%d% F&;{s%arrpl er, 30 01316A
Thermostatted Col umm Conpartnent and GL315B Di ode Array Detector. 22

Colum: X-Terra MS, Waters, 4.6 x 50 %3 5 gm_The col umm
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MI1iQ wat& iaeses Hr ¥ & e PrESTRCPBEE HPsoamed from e Lo TSP t ed
of extrgct Q8 ofd.3 bies PreaghetonVivkl Rroled @R ity %tf§§xefeﬁr¥ Mgegt at e,
washing with water followed by drying of the organic phase over MjSO4
or Na2S04, calwronse Griciemt Yar il 6hmof x 2. enms od.-)tor @ BednteckacusCE BAQ balumh ay er
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was pref or splledaking Lkl orhasb nﬁ@i@ﬂﬂk@@?%uﬁzhﬁlﬁ% Radh Sepdd organic
nor mal - phase f|lash columns or on Merck Silica gel 60 (0.040-0.063
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HPLC with plOandHL@chaq.ﬂeﬁem (Q‘II)ﬂlSﬂLdithﬁmBﬁTee;i‘lﬁﬁasWerﬁol um (C8, 19 x
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the 20 exanpl es ternatively, purification was ac sem

pr epar at i vequiipedrvith an £lSt®AprPIOE stirtd(ESD)Siperated nua BRIEVE BA mode.

UV-vi s . detector equi pped with a Waters Synmetry
Compound identification was performed on a GC-MS (GC 6890, 5973N MSD) supplied
by Agilent Technologies. The column used was a VF-5 MS, ID 0.25 mm x 30m, 0.25 um
(Varian Inc.). A linear temperature gradient was applied starting at 40 °C (hold 1 min) and
ending at 300 °C (hold 1 min), 25 °C/minute. The MS was equipped with an EI ion source.

25 The MS was scanned between m/z 50-500 and the scan speed was set to 3.25 scan/s. The

electron voltage was set to 70 eV,

HPLC analyses were performed on an Agilent HP1000 system consisting of G1379A
Micro Vacuum Degasser, G1312A Binary Pump, G1367A Wellplate auto-sampler,
30 G1316A Thermostatted Column Compartment and G1315B Diode Array Detector.



colum (C18, 5 gm 100 nmx 19 mm). Gadient with acetonitrileJd0.1%
trifluoroacetic acid in MI1iQ Water, run from 35%to 60%

acetoni triwe 2003039381 n. Flow rate: 10n | nai n. Al t er nat ipegjs¥2007/000857
preparative HPLC was run on a Agilent 1100 Instrunent with UV 25

det ecti on. Col um. Kromasil-C18, 20 x 250mm 10 pm Isocratic elution
wi th nobil e phase acetonitrile/MII1iQ¥ater/Formc acid (46/54/0.1).
Flow rate: 19 m/mn. Recrystallization was typically perforned in
sol vents or solvent m xtures such as ether, ethyl acetate/heptanes

and met han wat bre | at i ons have been used:
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and UV was used to visnalize the spots. Flash chromatography was preformed on a Combi
Flash® Companion™ using RediSep™ normal-phase flash columns or on Merck Silica gel
60 (0.040-0.063 mm). Typical solvents used for flash chromatography were mixtures of
chloroform/methanol, toluene/ethyl acetate and ethyl acetate/hexanes.

15
Preparative chromatography was run on a Gilson auto-preparative HPLC with a diode
array detector using a XTerra MS column (C8, 19 x 300mm, 7 tm), and a gradient with
acetonitrile/0.1M ammonium acetate in 5% acetonitrile in MilliQ Water, run from 20% to
60% acetonitrile, in 13 min, and 2 flow rate of 20 ml/min., unless stated otherwise in the

20  examples. Alternatively, purification was achieved on a semi preparative Shimadzu LC-8A
HPLC with a Shimadzu SPD-10A UV-vis.-detector equipped with a Waters Symmetry®
column (C18, 5 pm, 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.
Alternatively preparative HPLC was run on a Agilent 1100 Instrument with UV

25 detection.Column: Kromasil-C18, 20 x 250mm, 10 pm. Isocratic elution with mobile phase

acetonitrile/MilliQ Water/Formic acid (46/54/0.1). Flow rate: 19 ml/min.

Recrystallization was typically performed in solvents or solvent mixtures such as ether,
ethyl acetate/heptanes and methanol/water.

30



2- Acetyl -isonicotinonitrile: Citterio et al../ Chem Res. Synopses
1982, 10, 272-273 (Exanmple 5); 1- (6- Chl.or opyri di n- 3- yHet hanone:
Lee, C. etwalwoshszotsed. Chem 2001, 44, 2133 (Exanpl es 2Qf/saneb7iddossd n
the general nmethods that follow, .R3 and R4 are as defined in formula
(I'); Py represents an optionally substituted pyridyl, and LG
represents a | eaving group: General Mzghod A OCHRAWOH N R3N- R3
H2N-C'1". Py LGN N SH --".N SPy LG=dC, Br

(v) (1)

The following abbreviations have been used: DCM = dichloromethane; de =
diastereomeric excess; DIPCI = f-chlorodiisopinocamphenylborane (DIP-Chloride™);
DIPEA = N,N-diisopropylethylamine; DMF = N, N-dimethylformamide; DMSO =
dimethylsulfoxide; ee = enantiomeric excess; NCS = N-chlorosuccinimide; NMP = 1-

5 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:

10 (2R)-2-[(2-amino-5-mercapto[1,3]thiazolo[4,5-dpyrimidin-7-yl)amino]-4-methylpentan-1-
ol: WO 02/076990 (Examples 1-4);
5-(benzylthio)-7-chloro[1,3}thiazolo[4,5-d]pyrimidin-2-amine: WO 00/09511 (Examples 6
and 7);
5-Fluoro-pyridine-2-carbonitrile: WO 2005/066155 (Example 2);

15 1-(3-fluoropyridin-4-yl)ethanol: Marsais, F. et al. Tetrahedron 1983, 39, 2009-2021
(Example 3);
2-Acetyl-isonicotinonitrile: Citterio et al. J. Chem. Res. Synopses 1982, 10, 272-273
(Example 5);
1-(6-Chloropyridin-3-yl)ethanone: Lee, C. et al. J. Med. Chem. 2001, 44, 2133 (Examples

20 6and7).

In the general methods that follow, R3 and R4 are as defined in formula (I); Py represents
an optionally substituted pyridyl, and LG represents a leaving group:
General Method A

4

R

OH \'/\E/\OH
Rs ﬁ_Rs

S XN S XN

T )+, *f A

N N/)\SH LG Py N N//I\S Py

LG=Cl Br
V) () )]

m-h
=4 TITH
|

25



24 Sodi um bor ohydride (0.1 eqtjiv.), DIPEA (1.5 equiv.) and (I11) (1.2
equiv.) were added (V) (1.0 equiv.) in DVBO under a nitrogen

at nospher ewo Rg/seSell ting reaction m xture was stirred gindQuobt |
the reaction was conplete (nmonitored by LC-MS, HPLC or TLC). 5 The

m xture was poured into ice water and the product was extracted with
DCM or EtOAc. The conbi ned organi c phages were dried and concentrated
I n vacuo. The crude product was, if necessary, purified using
preparative HPLC or by flash col umm chr omat ogr aphy. General Met hod B
10 AW OH tr?1-R3 RACH -R3

Sodium borohydride (0.1 equiv.), DIPEA (1.5 equiv.) and (IIT) (1.2 equiv.) were added (V)
(1.0 equiv.) in DMSO under a nitrogen atmosphere. The resulting reaction mixture was
stirred at 40 °C until the reaction was complete (monitored by LC-MS, HPLC or TLC).

5 The mixture was poured into ice water and the product was extracted with DCM or EtOAc.

The combined organic phases were dried and concentrated in vacuo. The crude product

was, if necessary, purified using preparative HPLC or by flash column chromatography.

General Method B
10
4 a
R \‘/\E_/'\OH R\(\:/\ oH
N—R’ N—R®
S SN S =
N
el — e ]fL A
N N//kS Py N N/)\ S Py
(V1) (viny

Conc. HCI (2.5 mL/mmol (VI)) was added to (VI) (1.0 equiv.) in CH3;CN. The reaction
mixture was cooled in an ice bath and sodium nitrite (2.0 equiv.) dissolved in a minimal
15 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.

20  General Method C

4

R

\r\éﬁOH \l/\E/\OH
N—R’ N—R®
S =N S x
LA, — A~

N N/*S Py 4 _<N N)\s
v

(Vil)



NNSPy (MI) Conc. HCL (2.5 niL/mmol (V1)) was added to (VI) (1.0
equiv.) in CH3CN. The reaction m xture was cooled. in an ice bath and
sodi um ni tybguglods @ equi v. ) dissolved in a mnimal 15 ggibe@feddsd er
was added dropw se. The reaction was stirred at 0 Cuntil the
reaction was conplete (nmonitored by LC-MS, HPLC or TLC) and was then
poured into ice water, neutralized w tj§ sodi um bi carbonate and
extracted with DCM or Et 0Ac. The conbi ned organi c phases were dried
and concentrated in vacuo to give the product. zo General Method C
25 Pot assi um hydroxide (2.0 equiv.) dissolved in nethanol was added
dropwise to a cooled (0 C solution of (VIlI) (1.0 equiv.) in

met hanol . Hotessiugdiydtoxpls (P gquiy-2diseelved i methrriohyaspdded grppwiss e coelsdt i on
was conpl e(oﬁc? EEMtidn QI eRTPY . 0-LquiND) in FRIHEn A ThElLshiting BEx 8R! WA Birrdts 0°C
evaporated off and the product was used in the next reaction step

wi t hout f ubntih fe reaghior Vessomplete (@monierad by/ke byl HELRan@L () Ghejsydvent was

5 evaporated off and the product was used in the next reaction step without further

purification.

General Method D

4

R 4
YY\OH RY\;'/\OH
N—R® N—R®
S N 8 X
ST, ST
7/ N N/)\S Py :<H NA\S Py
m

10 (v}

A solution of concentrated HCI (1.0 equiv.} was added to a cooled (0 °C) solution of (IV)
(1.0 equiv.) in 1,4-dioxane. The resulting mixture was stirred at 40 °C until the reaction
was complete (monitored by LC-MS, HPLC or TLC). The reaction mixture was

15 neutralised with saturated NaHCOs (aq) and the dioxane was evaporated off. The residue
was dissolved in DCM or EtOAc, washed with brine, dried and concentrated in vacuo. The
crude product was, if necessary, purified using preparative HPLC or by flash column

chromatography.

20  General Method E1
OH

o~
i /' (1X)
py
(VI \ ?H
/\py
X)

(VIID) (1.0 equiv.) in THF was added at 0 °C to (+)-DIPCI (to give (IX)) or (-)-DIPCI (to

give (X)) (1.5 equiv.) in THF under an argon atmosphere. The reaction mixture was



N*-N-- AselLpy R4wWOH 10(1V) A sol ution of concentrated HC (1.0
equiv.) was added to a cooled (0 C solution of (I1V). (1.0 equiv.) in

1, 4-di oxan@()z{mﬁ,gl%ultl ng mxture was stirred at 40 CpildehostiRss7
reaction was conplete (monitored by LC-MS, HPLC or TLC). The reaction

m xture was 15 neutralised with saturated NaHCO3 (aq) and the di oxane
was evaporated off. The residue was dipgsol ved in DCM or Et O0Ac, washed
with brine, dried and concentrated in vacuo. The crude product was,
i f necessary, purified using preparative HPLC or by flash colum
chr omat ogr aPh .. 20 Ceneral Method El .

allowed to stowly reach room temperature overnight. The solvent was evaporated off

followed by the addition of Et;O and diethanolamine (2.2 equiv.). The mixture was stirred

until the reaction was complete (monitored by LC-MS, HPLC or TLC). The precipitate

that formed was filtered off, washed with Et;0 and the filtrate was concentrated in vacuo.

5 The crude product was, if necessary, purified using preparative HPLC or by flash column

chromatography.

General Method E2

(R)-(+)-2-methyl-CBS-oxazaborolidine (1M in toluene, 0.1-1 equiv.) was dissolved in

10 THF and cooled to 0 °C. Borane-methyl sulfide complex (2M in THF, 1 equiv.) was added
dropwise and the reaction mixture was stirred for 1 h. The reaction mixture was cooled to —
10 °C and (VIII) (1 equiv.), dissolved in THF was added dropwise over 0.5 h. The
resulting mixture was stirred for 1 h, or until the reaction was complete, and the
temperature was slowly raised to 10 °C. 1M HCI aq. was added to quench the reaction.

15 Saturated NaHCO; aq. was added until pH was approximately 8. The product was
extracted with DCM. The combined organic extracts were dried over Na;SO4 and
concentrated in vacuo to yield (X). The product was optionally purified by column

chromatography.

20 General Method F1

OH cl
Py AN Py
X (x1)
OH ol
/\PY Py
X) (xu)

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
25 30 min. (IX) or (X) (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



-

QH(X) (MI1) (1.0 equiv.) in THE was added at 0 Cto (+)-DIPCl (to
give (IX)) or (-)-DIPCI (to give (X)) (1.5 equiv.) in THF under an
argon at no®pIReIsassIFhe reacti on m xture was 26 al | owed RCI/SERGWMISP8S7
reach room tenperature overnight. The sol vent was evaporated off

foll owed by the addition of Et20 and di et hanolam ne (2.2 equiv.). The
m xture was stirred until the reacti o?7was conpl ete (nonitored by
LC-M5, HPLC or TLC). The precipitate that forned was filtered off,
washed with Et20 and the filtrate was concentrated in vacuo. 5 The

crude pr OdT'{SE: ). 88 soldent \%sce%%é’d c@fb’ilh&{e%ﬁ%@g ggﬁ&&?era%h bt EovhittheO”

by flash col urm chronat ogr nera
(R) - (+) - 2- pretipiydte BB ratiaz Alxofilahte ciamn eoncdrivtated i cxicu@mgi,thé)crihdeﬂprecqm was)

was dissolved in io THF and cooled tao O C rane th sul fide
conpl ex (21\f/piﬁq?ssm:pur1ﬁeéqla'f1%pﬁepmveﬁg&frgwég% @é“"&ﬂﬁ“‘?’%’?é"m&t i on
m xture was stirred for 1 h. The reaction m xture was cooled to - 10

Cand (M11) (1 equiv.), dissolved in THF was added dropw se over 0.5
h. The sesGenérabmethad §2e was stirred for 1 h, or until the reaction
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10 Isopropanol (ca 0.25 mL / mmol (IX) or (X)) was added. The precipitate was filtered off
and washed with EtOAc. The filtrate was concentrated to yield (XI) or (XII).
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Sodium borohydride (1 to 2 equiv.) was added to (II) (1.0 equiv.) in DMSO. Once
effervescence had ceased, (III) (2-2.5 equiv.) was added. The resulting reaction mixture
was stirred at 40 °C until the reaction was complete (monitored by LC-MS, HPLC or
TLC). Purification, if necessary, was achieved using preparative HPLC or by flash column

20 chromatography.

Example 1
5-{[{(18)-1-(5-Chloropyridin-2-y])ethyl]thio}-7- {[(1LR)-1 -(hydroxymethyi)-3-
25 methylbutyllamino}f1,3}thiazolo[4.5-d]pyrimidin-2(3H)-one
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OHgl (I1X) (XI) ZLPy OHCQl (X) (XI) Triphenyl phosphine (1.3 equiv ) in
THE was added at Cto NCS (1.3 equiv.) in THF under an_ar

at nospher e O?H‘g”?é‘é’ﬁltl ng mxture was stirred at anbi et W'éﬂsu}e
for 25 30 min. (IX) or (X) (1 equiv.) was added at 0 C and the
reaction mxture was stirred at anbie tenperature until the
reaction was conplete (nmonitored by LEM, HPLC or 27 TLC). The

sol vent was evaporated off followed by addition of hexane and renoval
of the precipitate by filtration. The filtrate was concentrated in
vacua and the crude product was, if necessary, purified using
preparative HPLC or by flash colum chromatography. 5 CGeneral nethod
F2 Cyanuric chlorkde (0.6 equiv.) was dissolved in ethyl acetate. DW
(1.5 equiv.) was added and the m xture was stirred at room
tenperature for - _OHThe reaction mxture was cooled to 0 C. (1X)
or (X) (1 equiv.%gmas di ssolved in ethyl acetate and added dropw se
during 10 m n3 Nesulting mxture was stirred at roomtenperature
over ni ght9=10 quprop nol (ca 0.25 nil, / mmol (1X) or (X)) was
added. The prEci it a iltered off and washed with Et0Ac. The

filtrate was concentrate ield (XI) or (XII). General Method G
C

a) 1-(5-Chloropyridin-2-yl)ethanone

Cl V [
\N
0
5-Chloropyridine-2-carbonitrile (10.71 g, 77 mmol) was dissolved in diethylether (65 mL)
and THF (35 mL) under a nitrogen atmosphere. The mixture was cooled until the internal
temperature was —63 °C. Methyl magnesium bromide (3M in THF, 35 mL, 105 mmol) was
10 added over 30 min. The reaction mixture was then left stirring at —60 °C for 45 min and
was then warmed to room temperature. 50 mL of THF was added to dissolve any
precipitated material. After 1 h at room temperature the reaction was judged complete by
HPLC. 2M hydrochloric acid (aq., 100 ml.) was added and the reaction mixture was stirred
for 4 h. pH was adjusted to 7 with sodium bicarbonate. The phases were separated and the
15 product extracted from the aqueous phase twice with DCM. The combined organisc
extracts were dried over sodium sulphate and concentrated ir vacuo. The product was
purified by column chromatography (eluent heptane: ethyl acetate gradient) to yield 7.9 g
(64% yield) of the title compound.
'"H NMR (300 MHz, CDCl5) 8 ppm 8.62 (m, 1H); 8.00 (m, 1H); 7.80 (m, 1H); 2.70 (s, Bﬂ).
20

b) (15)-1-(5-Chloropyridin-2-yljethanol
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15 Sodi um borohydride (1 to 2 equiv.) was added to (Il) (1.0 equiv.)
in DMSO. Once effervescence had ceased, (II11) (2-2.5 equiv.) ‘was
added. TheWPHW MY reaction mixture was stirred at 40 @/ FRI7(00485%
reaction was conplete (nonitored by LCMS, HPLC or TLC).

Purification, if necessary, was achi evgd usi ng preparative HPLC or by
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The title compound was prepared by General method E2 starting from 1-(5-chloropyridin-
2-yDethanone (780 mg, Smmol). Purification by flash column chromatography yielded 695
mg (88% yield) of the title compound with 92% ee.

5 'HNMR (300 MHz, CDCl): 8.47 (s, 1H); 7.65 (d, 1H); 7.26 (d, 1H); 4.87 (g, 1H); 3.87
(brs, 1H); 1.47 (d, 3H); MS (ESI) m/z 140 and 142 [M+1]*.

¢} 5-Chloro-2-{(1R)-1-chioroethylpyridine

N Cl
: I N
10 cl
The title compound was prepared by General method F2 starting from (15)-1-(5-
chloropyridin-2-yl)ethanol (695 mg, 4.41 mmol). The crude product was used in the next
step without purification.
"H NMR (400 MHz, CDCl3): 8 ppm 8.46 (d, 1 H), 7.64 (dd, 1 H), 7.41 (d, ! H), 5.08 (g, 1
15 H), 1.80 (d, 3 H); MS (ESI) m/z 176 and 178 [M+1]".

d) (2R)-2-[(2-Amino-5-{{(18)-1-(5-chloropyridin-2-yl)ethyl]thio}[1,3]thiazolo[4,5-
dfpyrimidin-7-yl)amino]-4-methylpentan-1-ol

20 ’ Cl



a) 1-(5-Chloropyridin-2-yl)ethanone cIl NThr 0O )
5- Chl oropyri di ne-2-carbonitrile (10.71 g, 77 mol) was di ssolved in

di et hyl et hgb 2068383 and THF (35 nL) under a nitrogen gidcspiricsshe
m xture was cooled until the internal tenperature was -63 C. Mt hyl

magnesi um brom de (3Min THF, 35 niL, 105 mmol) was i o0 added over 30
mn. The reaction m xture was then lefsph stirring at -60 C for 45 mn
and was then warned to roomtenperature. 50 nL of THF was added to

di ssolve any precipitated material. After 1 h at roomtenperature the
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flash col uno3 ginr&}ﬂ?ﬁwrﬁaphryzylsedndadl ﬁ\%l]rrg (88%yield) of the title
conpound with 92%ee. 1H NMR (300 MHz, CDCl13): 8.47 (s, 1W 7.65 (d,
1W 7.26 (d, 1W 4.87 (q, 1w 3.87 (br s, 110; 1.47 (d, 3W M (ESI)
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The title compound was prepared by general method B starting from (2R)-2-[(2-amino-5-
15 {[(1S)-1-(5-chloropyridin-2-yl)ethyl]thio}[1,3]thiazolo[4,5-d]pyrimidin-7-yl)aminoc]-4-

methylpentan-1-o0} (340 mg, 0.77 mmol).

MS (ESI) m/z 458 and 460 [M+1]".

Ci

B 2R)-2-[(5-{{(18)-1-(5-Chloropyridin-2-yl)ethyl] thio}-2-methoxy{ 1,3 [ thiazolo[4, 5-
20 dfpyrimidin-7-yl)amino]-4-methylpentan-1-ol



Cl I 10C The title conpound was prepared by Ceneral nethod F2
starting from (18)-145- chloropyridi n-2-ypethanol (695 ng, 4.41
mol ). Theworzo@aspsdduct was used in the next step w t REIISE2007/000857

purification. 1H NMR (400 MHz, CDCI3): 8 ppm 8.46 (d, 1 H),
7.64 (dd, 1 H, 7.41 (d, 1 H, 508 (q, 1 15 H, 1.80 (d, 3 H; M
(ESI) mz 176 and 178 [ M+1]+. d) 31

(2R)-2-112- Am no-5-{[(1S)-1-(5-chl oropyridin-2-yl)ethylithioff

1, 3Jt hi azol o[ 4, 5- d] pyri m di n-7-4am nol - 4- net hyl pentan-1-ol 20 |-12N
30 The title conmpolind was prepared by general nethod A starting from
(2R)-2-[(2-am no-
mer capt o[ 1, 3] t hi azol [4,03- ci pyrimdin-7-yl)am noj - 4- net hyl pent an- 1- ol
(823 ng, 2.75 nmohpa chloro-2-[(1R)-1-chl oroethylipyridine (<4.4

nunol ) . Pur|f| at| n by flash col unm chromat ography (el uent DCM
met hanol d| ed 350 ng (30%yield) of 5the title conpound.
114 NI\/R(40 ' pm8.49 (d, 1 H, 7.79 (dd, 1 H), 7.66
(d, 1H),522(q, . 4 (br s, 1 H, 3.40 - 3.57 (m 2 H,
1.66- 1.78 (m 4 H), 40N. ((m 2 H, 0.93 - 1.03 (m 6 H; M
(ESI) mz 439 and 441 [M+114 1’0

e) (2R) - 2- 1"ﬂl?e'tﬂé|c@ih90151ﬂ&(ak Depaked Rorf m@fpﬂﬂéhldiofﬁ-{?[l(ﬁ?tl hglchlofiporidid-23] t hi

azol o[ 4, 5- lemdln 7- Aam nol -4 nethYIpentan
yl)ethy Jthio}[1,3]thiazolo[4,5- d]pynm1dm—7~ )

amino]-4-methylpentan-1-ol from the
previous step using General method C, except that the reaction mixture was heated to 50

s °Cfor 1 h. After complete reaction the reaction mixture was diluted with water and the
product was extracted with DCM (four times). The combined organic extracts were dried
over sodium sulphate and concentrated in vacuo to yield the title compound that was used
in the next step without purification.
MS (ESI) m/z 453 and 455 [M+1]".

10
g) 5-{{(15)-1-(5-Chioropyridin-2-yl)ethylJthio}-7-{[(1R)-1-(hydroxymethyl)-3-
methylbutylJamino}f1 3 Jthiazolo[4,5-d]pyrimidin-2(3H)-one
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15 The title compound was prepared from (2R)-2-[(5- {[(15)-1-(5-chloropyridin-2-
yDethyl]thio}-2-methoxy[ 1,3]thiazolo[4,5-d]pyrimidin-7-yl)amino]-4-methylpentan-1-ol
from the previous step using General method D except that the reaction mixture was stirred
at 50 °C for 2.5 h and then at room temperature over night. After complete reaction the
reaction mixture was diluted with Brine and extracted with DCM (three times). The

20 combined organic extracts were dried over sodium sulphate and concentrated in vacuo.



The title conpound was prepared by general nethod B starting from
(2R)-2-[(2-am no- 5- -
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5-Fluoro-pyridine-2-carbonitrile (29 g, 240 mmol) was dissolved in THF (150 mL) under a
20 nitrogen atmosphere. The reaction mixture was cooled to an internal temperature of —64
°C. Methyl magnesium bromide (3M in THF, 105 mL, 315 mmol) was added over 40 min.

The reaction mixture was stirred at —65 °C for 1.5 h, then it was warmed to room

temperature. THF (50 mL) was added and the mixture was stirred an additional 3 h. 2M



at 50 Cfor 2.5 h and then at roomtenperature over night. After
conpl ete reacti the reaction mxture was diluted with Brine and
extracted Wotzﬂu ?three times). The 20 conbi ned or gafitdSEYAUEY
were dried over sodium sul phate and concentrated in vacua 32 The
product was purified by flash chromat ggraphy (el uent DCM et hanol
gradient) to yield 160 ng. Further purffication by preparative HPLC
(Colum: Chiralcel QJ, eluent: ethanol/heptane 30/70, flow. 12 m /mn)
yielded 82 ng of the title conmpound. 1H NWVR (400 MHz, CD30D): 8 ppm
8.24 (d, Ilnydrochibribbcid ¢id,, 180 kL) wis ailBed htil ﬂlehﬁlxm&v%sﬁghﬂylmﬁlcﬁhdﬂlé 19
(br s, 1 H, 3.16 - 3.30.(m 2 H, 1.39 - 1.51 (m_ 4 H, 1.15- 1.34
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(29 g, 240 mmol) was dissolved in THF (150 nmL) under a 20 nitrogen
at nosphere. The reaction m xture was cooled to an internal
t enper at urgc{q’_f;) = BE-EhuolYp ,{w,g_ gng@yum bromde (3Min THF, 105 nm, 315
nmol ) was added over 4 he reacti on m xture was stlrred at-65 C
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The title compound was prepared by General method E2 starting from 1-(5-fluoropyridin-
2-yl)ethanone (3.18 g, 22.9 mmol). Purification by flash column chromatography yielded
2.73 g (84% yield) of the title compound with 84% ee.

15 "HNMR (300 MHz, CDCls): 8.38 (m, 1H); 7.5-7.2 (m, 2H); 4.89 (q, 1H); 3.9 (br s, 1H);
1.49 (d, 3H).

c) 2-[(1R)-1-Chloroethyl]-5-fluoropyridine

20 Cl
The title compound with 80% ee was prepared by General method F2 starting from (15)-
1-(5-fluoropyridin-2-yl)ethanol (720 mg, 5.1 mmol). The crude product was used in the
next step without purification.
"H NMR (300 MHz, CDCls): 8.44-8.40 (m, 1H); 7.6-7.4 (m, 2H); 5.16 (g, 1H), 1.86 (d,
25 3H).



33 hydrochloric acid (aq., 100 nL) was added until the m xture was
slightly acidic and the reaction mxture was stirred at room

t enper at urwoaueossnizght . Sodi um bi carbonat e was t hen addertyde0o007/000857
neutralize the reaction m xture. The phases were separated and the
aqueous phase was extracted with DCM The conbi ned organi c extracts
were washed with Brine, dried 5 over sedi um sul phate and concentr at ed
in vacua. The crude product was purified by flash col um

chromat ography to yield 18 g (55%yield) of the title conpound.
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YyN-NP OH T NN WA HEY-Wesyvipbampled by General method E2 starting
from 1-(5?‘?Fﬁéropyr?g%}ﬂ2-yl )etﬂgnone (3.18 g, 22.9 mmol).

Purification by flash columm chronmat ography yielded 2.73 g (84%
yield) of the titl¢g conmpound with 84%ee. 15111NVR (300 MHz, CDC13):
8.38 (m 111); 7. 2 (m 211); 4.89 (g, 1H); 3.9 (br s, 1H); 1.49
(d, 314). et 2-1(1R){1-Chl oroet hylJ-5-fluoropyridine 20 The title
conpound with 80%ge Wwas br epared by General nethod F2 starting from
(15)- 1-(5-fl uo%di n- 2-ypethanol (720 ng, 5.1 mmol ). The crude

roduct was us Fn=tNhe next step without purification.
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5 The title compound was prepared by 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 {940 mg, 3.1
mmol) and 2-[(1R)-1-chloroethyl]-5-fluoropyridine (0.81 g, 5.1 mmol). The product was
purified by flash column chromatography to yield 0.75 g (56% yield) of the title
compound.

10 'HNMR (400 MHz, DMSO-ds) & ppm 8.51 (d, 1H), 7.98 (s, 2H), 7.65 (dt, 1H); 7.58 (dd,
1H), 6.88 (d, 1H); 5.12 (q, 1H); 4.66 (t, 1H); 4.27 (br s, 1H); 3.41-3.27 (m, 2H), 1.66 (d,
3H), 1.65-1.55 (m, 1H); 1.48-1.35 (m, 2H), 0.88 (d, 3H), 0.85 (d, 3H); MS (ESI) m/z 423
MH]

15 ¢ (2R)-2-{(2-Chloro-5-{{(1S)-1-(5-fluoropyridin-2-yl)ethyl]thio}{1,3]thiazolof4,5-
dfpyrimidin-7-yl)amino]-4-methylpentan-1-ol




1HNVR (300 MHz, CDC13): 8.44-8.40 (m 1H); 7.6-7.4 (m 2H); 5.16 (q,
111), 1.86 (d, 253H). 34

d) (2R) - 2- 1Wy@-200Misan@s 5- ([ ( 1S) - 1- (5-f | uor opyri di n- 2- y1) etdastigsbitr@bdsks 31
thiawl o[ 4,5- d]pyrimdin-7-yl)am no]-4-nethylpentan-l1-ol 5 The title
conmpound was prepared by General nethod A starting from

(2R)-2-[ (2-am no- 5-

mer capt o[ 1, 3] t hi azol o[ 4, 5-d] pyri mi di n- 7 yDam no] - 4- net hyl pent an-1 - ol
(940 ng, 3.1 mmol) and 2-[(1R)-1-chloroethyl]-5-fluoropyridine (0.81
g, 5.1 mmuol The product was Eurlfled by flash col um chronatography
to yield olfegitl cpspaandives asepered pring @?Iteraén@@ﬁ%&ﬁ&mgtw R)-2cl (2-ppipo-
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0. 88 85 + MB (ESI) niz 423 [Mrl]+. 15 e)
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ol o[ 4, 55 dl pyrim din-7-yOam nok4-nethyl pentan-1-ol N S N 35 The
title conpound was prepared using General nethod B starting from
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10 The title compound was prepared from (2R)-2-[(2-chloro-5-{[(15)-1-(5-fluoropyridin-2-
yDethyl]thio}[1,3]thiazolo[4,5-d]pyrimidin-7-yl)amino]-4-methylpentan-1-ol from the
previous step using General method C, except that the reaction mixture was heated to 50
°C for 1.5 h. After complete reaction the reaction mixture was diluted with water and Brine
and the product was extracted with chloroform (three times). The combined organic

15 extracts were dried over magnesium sulphate and concentrated in vacuo to yield the title

compound that was used without purification.

MS (ESI) m/z 438 [M+1]".

&) 5-{{(18)-1-(5-Fluoropyridin-2-yljethylJthio}-7-{{ (1R)-1-(hydroxymethyl)-3-
20 methylbutylJamino}[1,3]thiazolof4, 5-d]pyrimidin-2(3H)-one
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(2R)-2-175-03)-1-(5-Fluoropyridin-2-yl)ethyllthio)-2-nethoxy[1,3]thia
zol o[ 4, 5- wbpyewsioadds n- 7- y1) am no] - 4- met hyl pentan- 1 -ol dga/SEhe7oodsse
conpound was prepared from

(2R)-2-[(2-chl oro-5-{[(15)-1-(5-fl uoropyridin-2-

ypet hylithio}[1, 3]thiazol o[ 4, 5-cfipyri3g di n-7-ypam no] - 4- net hyl pent an
-1-ol fromthe previous step using General nethod C, except that the
reaction m xture was heated to 50 C for 1.5 h. After conplete
reaction the reaction mxture was diluted with water and Brine and

t he product was racted with chloroform (three times). The conbi ned
organi c 15 extracts|were dried over magnesi um sul phate and
concentrated in yge B yield the title conpound that was used

wi t hout purlflcatlon M5 (ESI) mz 438 [ Mr1]1". g) 5-0
S)-1-(5- FIu - Aet hyl Phi o) - 7- {g1R) - 1- (hydr oxynet hyl ) - 3- 20
nmet hyl butyP lof,f, 3thi zol o[ 4,5-dipyrimdin-2(3H-one 36 The
title compoundl way prsepa [ea*from

(2R)-2-[(5-1[(13)-1-(5-fN yridin-2-

yl ) et hylithio}-2-methoxy[ 1, 3] thi azol o[ 4, 5-d] pyri mi di n- 7- yflam no] 4-m

et hyl pent apheltRlofnh MRS pRp&YE ﬁHﬁ (BRER((SS(NSY- (LGRS Pgﬂﬁor 3 h After

except that the reaction mxture was 5 stirred at 50
conpl et e r¥aashylldrok-Brencthoxvli 13Bhlamlciﬂiﬁf@mdidﬂ-xllaedmh%metﬂrlpmndﬁd

extracted t e t| racts were
dried overwﬁ%gﬁa’ sr?vlﬁéﬁsss'& iat 8- a%%mgglﬁgg)oﬂcﬂﬁgat {'7%0(:18 ’EFHE p oduct
was purfi efirclyt $0 Wsfor 8 hmmatc&gplaqahsacﬁ@i mefvactmlxtmmxba%mﬂhte@mﬂl ent).

Further purification by arative HPLC (column Chiral cel QJ,
el uent: et BHpfANd efiﬁr%fwdve %(ﬂyewlr@shahe qoppingg cpganicretrgdty wese diged

?grpor nd. &% é@%%a&%%@te z%z%ﬂ%ﬁaég i »gﬂjol ng %r:gZucf‘gr éﬂﬂ'l(ﬁe& bg'h n'- 36

1.44- 1. 550k(ranatdgrh-ﬁhy (&lndr® DCM:3etl{anp] g2adifnt). Buriter putificatfonHy; prépali:
§ ad, 01206) Bebd ?3”(03?1 ‘?&éﬁ C%Bb?ﬁl?éf t%ubo? fé?‘q’eéﬂé(mmimldeéﬁj%m% E%thghﬂm
3.40-3.26 {dRpodkd., 1.67 (d, 3H),
'H NMR (CD;OD): 8 ppm 8.19 (d, 1 H), 7.46 (dd, 1 H), 7.36 (dt, 1 H), 4.97 (q, 1 H), 4.26
(brs, 1 H), 3.23 - 3.34 (m, 2 H), 1.44 - 1.55 (m, 4 H), 1.19 - 1.37 (m, 2 H), 0.75 (dd, 6 H);
'"H NMR (DMSO-ds) & ppm 12.36 (br s, 1H), 8.52 (d, 1H), 7.66 (dt, 1H); 7.60 (dd, 1H),
7.23 (d, 1H); 5.07 (g, 1H); 4.69 (t, 1H); 4.30 (brs, 1H); 3.40-3.26 (m, 2H), 1.67 (d, 3H),
15 1.64-1.53 (m, 1H); 1.48-1.33 (m, 2H), 0.88 (d, 3H), 0.85 (d, 3H); MS (ESI) m/z 424
[M+1]". OK

Example 3
5-{[1-(3-Fluoropyridin-4-ylethyl]thio}-7- {[(1R)-1-(hydroxymethy])-3-

20 methylbutyllamino}[1.3]thiazolo[4,5-dlpyrimidin-2({3M}-one




151.64-1.53 (m IH); 1.48-1.33 (m 2H), 0.88 (d, 3H), 0.85 (d, 3H);
M5 (ESI) mz 424 [Mr1]4. OK Exanple 3

5-11- 1- ( 3-wbuusaemss di n- 4-vBet hylithiol -7- (1. ( PCT/SE2007/000857
I R) - 1- ( hydr oxvmet hyl ) - 3-

20net hyl but vfl am nol11l, 31t hi azol o[ 4, 5-dl ovri m di n- 2(3H) -one 37

th
a) 4-(1- Chloroethyl) 3-fluoropyridines%
1-(3-fluoropyridin-4-yl)ethanol (0.8 g, 5.7 mmol) was treated with
thionyl chloride (5 nL) and the resulting mixture was heated to 80 C
for 2 h. Vﬁtei/fig“nﬁQ and sat. sodium bicarbonate (aq., 10 nL) was
added. The pr du@h was extracted with DCM (three tinmes). The conbi ned
organic extract mere washed with brine, dried over sodi um sul phate
and io conce vacua. The crude product was purified by flash
col um chr8 ent heptane: ethyl acetate gradient) to
yield 0.36 ¢ a39 % yi the title conpound. NWR (300 MHz, CDC13)
8.45 (m 2H), 7.50 (m N'5.34 (q, 1H), 1.83 (d, 3H). b)
(2R)-2-112-Anino-.5-{17-(3 fl uoropyridin-4-yCethyllthion,
3f t hi azol o[ 4, 5-d] pyri m di nl s7-yQOam no] - 4- et hyl pent an-1 - ol

a} 4-(1-Chloroethyl)-3-fluoropyridine

Cl

1-(3-fluoropyridin-4-yl)ethanol (0.8 g, 5.7 mmol) was treated with thionyl chloride (5 mL)
and the resulting mixture was heated to 80 °C for 2 h. Water (10 mL) and sat. sodium
bicarbonate (aq., 10 mL) was added. The product was extracted with DCM (three times).
The combined organic extracts were washed with brine, dried over sodium sulphate and

10 concentrated in vacuo. The crude product was purified by flash column chromatography
(eluent heptane: ethyl acetate gradient) to yield 0.36 g (39% yield) of the title compound.
'"H NMR (300 MHz, CDCl;) 8.45 (m, 2H), 7.50 (m, 1H), 5.34 (g, 1H), 1.83 (d, 3H).

b) (2R)-2-[(2-Amino-5-{{I-(3-fluoropyridin-4-yl)ethyl]thio}{1,3]thiazolo[4,5-d]pyrimidin-
15 7-yl)amino]-4-methylpentan-I-ol

\T/\g/\OH
NH

The title compound (370 mg, 47% yield) was prepared using General method A starting
from (2R)-2-[(2-amino-5-mercapto[1,3]thiazolo[4,5-d]pyrimidin-7-yl)amino]-4-

20  methylpentan-1-ol (560 mg, 1.87 mmol).
MS (ESI) m/z 423 [M+1]".



-

H2ZN-4 NS The title conpound (370 ng, 47%yield) was prepared using
General nmethod A starting from

(2R) - 2- [ ( 2VEAHRABBLBer capt o 1, 3] t hi azol o[ 4, 5- ci pyri ni diFCTAEZPOTARISAD] -
4- 20met hyl pentan-1-ol (560 ng, 1.87 mml). M5 (ESI) mz 423 [ M+1] 1-.
38 c¢) (2R)-2-112-Chloro-5-117-(3fiuoropyridin-4-yl)ethyllthioff

, 3f i hi azol o[ 4, 5- 41pyri mi di n7-y1) ani nok3¥- et hyl peni an-1-ol 5 The
title conpound was prepared using CGeneral nethod B starting from
(2R)-2-[ (2-am no5- ([ 1- (3-fl uoropyridi n-4-yDet hyl ]t hi o} (1, 31t hi azol o[ 4
, 5-dbyri m di n- 7- Dam nol - 4- net hyl pentan-1-ol (370 ng, 0.84 mmol).

¢) (2R)-2-[(2-Chloro-5-{[1-(3-fluoropyridin-4-yljethyl]thio} [ 1, 3]thiazolof4, 5-d]pyrimidin-
7-yl)amino]-4-methylpentan-1-ol

Y\/\ OH
NH
S—~#N F
o $T)
— Sl A
=N
The title compound was prepared using General method B starting from (2R)-2-[(2-amino-

5-{[1-(3-fluoropyridin-4-yl)ethyl]thio}{ 1,3]thiazolo[4,5-d]pyrimidin-7-yl)amino]-4-
methylpentan-1-ol (370 mg, 0.84 mmol).

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

S~—# N F
0 [
_<\N \N/I\s I =
N

The title compound was prepared from (2R)-2-[(2-chloro-5-{[1-(3-fluoropyridin-4-

15 yl)ethyl]thio}{1,3]thiazolo[4,5-d]pyrimidin-7-yl)aminc]}-4-methylpentan-1-ol from the
previous step using General method C, except that the reaction mixture was heated to 50
°C for 1.5 h. After complete reaction the reaction mixture was diluted with water and Brine
(1:1) and the product was extracted with DCM (twice). The pH of the water phase was
then adjusted to 7 with ammonium chloride and the product was extracted with DCM

20  (twice). The combined organic extracts were dried over sodium sulphate and concentrated

in vacuo to yield the title compound.



-

d] pyworoestizoesg - yOam no] - 4- net hyl pentan-1-ol Yz7 /pckkE26d000dve
tl e conpound was prepared from (2R)-2-[(2-chl oro-5-
1- (3-fluoropyridin-4-
yl)ethyl]thio)[1, 3]thiazol o[ 4, 5-4pynrpm di n- 7- yOam no] - 4- et hyl pent a
n-1-01 fromthe previous step using General nmethod C, except that the
reaction m xture was heated to 50 C for 1.5 h After conplete

and t he pradubl ELoP e Dol (i STt t he wat er
h i d dth d
phase was M}?}e\ﬁtﬁm DC%F]IZ %ﬁ;?%zv?nyg({i )@ .G%FWIM ﬂ})loggl e and the product

was extracte he conbi ned organi c extracts were
dried over sodium sul phate and concentrated in vacuo to yield the

10 d
(2R)-2-[(5-0-(3-Fluoropyridin-4- yOethyI]thl 0} - 2-met hoxy[ 1, 3] hi azol o
[ 4, 5-
titl
([
15

title conpou @908/ 039138PCT/ SE2007/ 000857 39 e)

5-0-(3-Fluoro yrqujﬂ n-4-yCet hyl phi 0) - 7-11(1R) - 1- (hydr oxymet hyl ) - 3-

met hyl but yy a [1 31lthiawl o[ 4, 5-d] pyri m din-2(3H)-one The title
conmpound V\$:< d stdrting from (2R)-24(5-([1-(3-fluoropyridin-4-
ypethyl]th

- 2- met hoxy|[ 1, )tﬁ'l azolo[4 -CI pyri m di n- 7- yDam no] - 4- net hyl pent an-1-o0
| fromthe previous step |ng Gener al rret hod D, except that the
reaction tuewas stirred at 50 C for_2 h, After_ conplete reaction
the reatt i BiF tHiecompeiiaes arepuebeaing s 0-Ziandemmpefiare ag. and

vater (1. Lineansahets-ariedy[isikaldidrh 61A8yeenidih /FBR)hminb]-8-methylpentan-1-ol
from the previous step using General method D, except that the reaction mixture was
stirred at 50 °C for 2 h. After complete reaction the reaction mixture was diluted with sat.
sodium bicarbonate aq. and water {1:1) and extracted with DCM (three times). The
10 combined organic extracts were dried over sodium sulphate and concentrated in vacuo.

The product was purified by flash column chromatography (eluent heptane:ethyl acetate

gradient) to yield the title compound as a mixture of diastereomers (194 mg).
MS (ESI) m/z 424 [M+1] .

=]

SN F
o= ||
N NA\S [ \
Nz

20  a) I-(6-Bromo-3-fluoro-pyridin-2-yl)ethanone



| o conbi ned organic extracts were dried over sodi um sul phate and
concentrated in vacuo. The product was purified by flash colum

chr omat ogrwphyostoedigent hept ane: et hyl acetate gradi ent) dgoayeb@bdookbe
title conpound as a m xture of diastereoners (194 ng). M5 (ESI) nth
424 [ Mw111-. 15 Exanple 4 5- .
I'S)-1-(3-Fluorouvridin-2-vflethylithiabp-7-

1(1R) - 1- (hydr oxynmet hv1l1l- 3- net hyl butyliam no

11, 31t hi azol or 4, 5-dl pyri m di n-2(311- one 40 I y----NBr O

2- Brono- 5-f | yridine (11 g, 62.5 mmol) was dissolved in diethyl
ether at room|f enperature under a nitrogen atnosphere. The reaction

m xture was til the internal tenperature was -66 C . Butyl
Iithiun1(2.q)M in hexanes, 26 nL, 65 mmol) was 5 added dropw se over
0.5 h. The resulting reaction m xture was left at -65 C for 1 h.

N, NDi et hy} aeghasoidero(friaind i1 o 62. 5"&1?111()1) M@s%s@&d&ﬁn‘a 1 difler it fomand t he
reaction mxture was stirred at - CTor . 1M hygrochlorlc aci d
aq. (50 mitemperatureduider amigogen émsmem'ﬁlmtlmmmc was ¢ootsdun@rtiper at ur e.

2qucous. phCe S BUBE el Rl PR Mo FoPacta fied gl Eves

conbi ned | gided gapwie PRRABS. W@smsghemm EoliknBE WaSleftdt LESCPCOET h. ML UM
sul phate, and concentrated in vacuo. Purification by flash colum

chr omat ogr Bpwsfhylasetaaide (hé pilade manobl wag|addadipaer 1§rmia; angdthe roacEprimixnge 6 g

o S s B G

(15) - ( 6- Basomarmad fol ruah tenpperatete.(Fhe pHll W tatliasted to 7 with additional hydrochloric

acid. The aqueous phase was extracted with diethyl ether three times. The combined

10 organic phases were washed with Brine, dried over sodium sulphate, and concentrated in
vacuo. Purification by flash column chromatography (eluent heptane:diethyl ether
gradient) yielded 4.6 g (34% yield) of the title compound.
'"H NMR (300 MHz, DMSO-ds): 8.0-7.8 (m, 2H); 2.57 (s, 3H); MS (ESI) m/z 218 and 220
M+

b} (18)-1-(6-Bromo-3-fluoro-pyridin-2-yl}ethanol

F.

=
l ~
N Br _
OH
The title. compound was prepared using General method E2 starting from 1-(6-bromo-3-
20 fluoro-pyridin-2-yl)ethanone (1.76 g, 8.19 mmol). The product was purified by flash
column chromatography (eluent: heptane: ethyl acetate gradient) to yield 1.31 g (73%
yield) of the title compound with 80% ee.
'H NMR (300 MHz, CDCl3) 7.38 (m, 1H); 7.26 (m, 1H); 5.06 (q, 1H); 3.38 (brs, 1H);
1.47 (d, 3H); MS (ESI) m/z 220 and 222 [M-+1]", m/z 202 [M-H207".

25

c) (1S)-1-(3-Fluoro-pyridin-2-yl)ethanol



The title conmpound was prepared using General nmethod E2 starting from
1- (6-brono-3- 20 fluoro-pyridin-2-yl)ethanone (1.76 g, 8.19 mmol).
The producWOzaes/sssfi ed by flash col uim chr onmat ogr aphyPQISEQENNHUES7
hept ane: ethyl acetate gradient) to yield 1.31 g (73%yield) of the
title conpound with 80% ee. NVR (300 MHz, CDCI3) 7.38 (m 1H); 7.26
(m 1H); 5.06 (q, 1H); 3.38 (br s, 1HA 1.47 (d, 3H; M5 (ESI) mz
220 and 222 [M+1]t, mz 202 [ MH20]. 25 ¢)
(1.5)-1-(3-Fluoro-pyridin-2-yQCet hanol 41 OH
(1S)-1-(6-Brono-3-fluoro-pyridin-2-yl)ethanol (1.3 g, 5.9 nmol),
triethylamne_ (L. 6 nL, 11.5 mwol) and pal | adi um on carbon (0. 64g.
0.34 nmmol ) werg mixed in DCM (25 mL). 5 The flask was

evacuat ed/ N | ith hydrogen gas in 4 cycles and then left at 2.5
atm pressure 'hydﬁogen gas at roomtenperature for 24 h. The m xture
was filtered®dnd the solid washed with DCM The filtrate was washed
w th water i ne dried. sodi sulkphat.e.and. conc rated
' Vacuo. B R T Kol Rl S TR T P RO € iR i ¥ e

chr omat ogr aphinmoB) e phlladXa srbdaFn0.648 Adi4anhdl) tvereythiRtdin OCM (25 HIBH %
yield) of the title 1o compound. 1HNVR (300 MHz, CDCIrg): 8.38 (m

1H); 7.39 Ths flagkvas evaggptedifilled ppith hydrogen ggs infdgyclegandgtherlefigt 2.534m 1 49

(d, 3H). &%ssafe(hgra)o_ggﬂ @ L\prrogﬁttmlle}zfnﬁ'é E’(Jrlig Elpﬂ%yl{lﬁ%mas]fﬁtered and the solid

washed with DCM. The filtrate was washed with water and Brine and dried over sodium

sulphate and concentrated in vacuo. The crude product was purified by flash column

chromatography (eluent DCM:methanel gradient) to yield 0.54 g (65% yield) of the title
10 compound.

'H NMR (300 MHz, CDCly): 8.38 (m, 1H); 7.39 (m, 1H); 7.26 (m, 1H); 5.11 (q, 1H); 4.16

(br s, 1H); 1.49 (d, 3H).

d) 2-((R)-1-Chloroethyl})-3-fluoro-pyridine

The title compound (0.24 g) was prepared using General method F2 starting from (1S)-1-

(3-fluoro-pyridin-2-yl)ethanol (254 mg, 1.8 mmol).

'H NMR (300 MHz, CDCl): 8.46 (m, 1H); 7.47 (m, IH); 7.34 (m, 1H); 5.48 (g, 1H), 1.94
20 (d, 3H); MS (ESI) m/z 160 and 162 [M+1]+.

e) (2R)-2-[(2-Amino-5-{{(18)-1-(3-fluoropyridin-2-yl)ethyl]thio}{1,3]thiazolo[4, 5-
d]pyrimidin-7-yl)amino]-4-methylpentan-I-ol



Cl The title conmpound (0.24 g) was prepared using Ceneral nethod F2
starting from (1S)-1- (3-fluoro-pyridin-2-yl)ethanol (254 ng, 1.8
mol). — woMR36390 Mz, CDCI3): 8.46 (m 1H); 7.47 (ypnskdorodsdt
(m 111); 5.48 (q, IN, 1.94 20(d, 3H); M5 (ESI) /71/2 160 and 162
[MH1]1-. e) (2R)-2-[(2-Ami no-5-(1(1S)-1-(3
fiuoropyridin-2-yl)ethylfthio}[1, 31t higzol o 4, 5-

dl pyri m di n-7-y0Oam no] - 4- nei hyl pentan-1-ol WO

2008/ 039138PCT/ SE20071000857 42 The title conpound was prepared
using Ceneral nethgd A starting from

(2R)-2-[ (2-am no5- percapto[ 1, 3]t hi azol o[ 4, 5-d] pyri m di n-7-ypam no] - 4-
nmet hyl pent an- 1- ol (3 8 ng, 1.16 nmmmol ) and

24(R) - 1-chl oroeth -fPtior o- pyridine (240 ng, 1.5 nmol).
Purification by f 3 h col um chr omat ogr aphy (el uent DCM net hanol

gradi ent) resul$ R 190 ng (47%yield) of the title corrpound with a
di astereorﬂa‘fN NEX es of [ 60% 111 NWMR (400 MHz, DMb0-d6) 5 ppm 8.40
(dt, 111), 7. 98\‘(5N , (m 1H), 7.40 (m 1H); 6.92 (d, 1H);

5.45 (g, 1W 4.65 (t, 1H), 7 (br s, 1H); 3.45-3.30 (m 2H), 1.69

(d, 3H),166158(m| H>21.50-1.35 (m 2H), 0.88 (d, 3H), O.85

EgR) ?H) 112 oﬁlro})) (1S)pile%a%h/$if'ﬁ%lr}§g§/ﬂry§ |h§§£> Sflige&%ﬁl%& le ofl[lk%a T‘hl)%l az

ol o[ 4, 5- dbmerdaptiofl, ﬂm?&zylb]ideﬁrd]whm@m@{yhgmmem-amhylpemamol5348 mg, 1.16
mmol) and 2-((R)-1-chloroethy!}-3-fluoro-pyridine (240 mg, 1.5 mmol). Purification by

5 flash column chromatography (eluent DCM: methanol gradient) resulted in 190 mg (47%
yield) of the title compound with a diastereomeric excess of 60%.
'H NMR (400 MHz, DMSO-ds) § ppm 8.40 (dt, 1H), 7.98 (s, 2H), 7.70 (m, 1H), 7.40 (m,
1H); 6.92 (d, 1H); 5.45 (g, 1H); 4.65 (t, 1H); 4.27 (br s, LH); 3.45-3.30 (m, 2H), 1.69 (d,
3H), 1.66-1.58 (m, 1H), 1.50-1.35 (m, 2H}, 0.88 (d, 3H), 0.85 (d, 3H); MS (ESI) m/z 423
10 [M+1]+. MS (ESI) m/z 423 [M+1]+.

J} 2R)-2-[(2-Chloro-5-{[(15)-I-(3-fluoropyridin-2-yl}ethylJthio}{1,3 Jthiazolof4,5-
d]pyrimidin-7-yl)amino]-4-methylpentan-1-ol

SN F
o~

The title compound was prepared using General method B starting from (2R)-2-{(2-amino-
5-{[(1S)-1-(3-fluoropyridin-2-yl)ethyl]thio} [1,3]thiazolo[4,5-d]pyrimidin-7-yl)amino]-4-
methylpentan-1-ol (135 mg, 0.32 mmol).

MS (ESI) m/z 442 and 444 [M+1]".

20



The title conmpound was prepared using General nethod B starting from
(2R)-2-[(2-am no5- {[(15)-1-(3-fluoropyridin-2-yCethyl]thio}

[ 1, 3] t hi azgbahdbwdeidd Pyri i di n-7-yflani no] -4- met hyl pentgitrskaa@horsdBS
ng, 0.32 nunol). MS (ESI) nlz 442 and 444 [ M+1l]+. 43 Q)
(2R)-2115-{111S)-1- (3-Fl uoropyridi n-2-yCet hylithio)-2-methoxy[1, 3]hia
zol o[ 4, 5- d] pyri m di n-7-yOam nol - 4- meyhyl pent an- hol 5The title
conpound was prepared from
(2R)-2-[(2-chloro-5-{[(1S)-1-(3-fluoropyridin-2-

yflethyl)thio}[1, 3] thlazolﬂg4 5-al pyri m din-7-yl)am no]-4-meth Ipenta
n-1-ol froph(ZRe2-HSX{(1SkE- Prﬁg}’@'ﬁéw&?‘hh@?’wi)ﬁ r@ﬂwéﬂé iagqiaf?,

reaction %ﬁ}%ﬁnwgvﬁﬁ% ?yfgg'\,% or; 1.5 h. After conplete reactl on

the reacti water and Brine (2:1) and the
product was extracted with chI oroform (three tinmes). The conbi ned
organic extracts i@ were dried over magnesi um sul phate and
concentrated in v otoyield the title conpound. M5 (ESI) nfz 438

[ M+1] +. h)

5-{[(1S)-1-(3-FI uE X in-2-yl)ethylithio)-7-ff(IR)-1-(hydroxynethy
| )-3- 15 net hyl butyl | am nof fl, Thhi azol o[ 4, 5-cl i pyri m di n-2(3H) - one

44 usi ng Ganer ﬂnod D, |except that the reaction m xture was
heated to 58 After conplete reaction the reaction m xture

was dil uted vvit\' N an tracted with DCM (three tinmes). The
combi ned organic extractsN e dried over magnesium sul phate and
concentrated in vacuo. The product was purified by flash colum

chr omat 9gr eRhle compound was prepared from (2R)-2-[(2-chloro-5-{[(185)-1-(3-fluoropyridin-2-
ylethyl]thio}[1,3]thiazolo[4,5-d]pyrimidin-7-yl)amino]-4-methylpentan-1-ol from the next
step using General method C, except that the reaction mixture was heated to 50 °C for 1.5
h. After complete reaction the reaction mixture was diluted with water and Brine (2:1) and
the product was extracted with chloroform (three times). The combined organic extracts
10 were dried over magnesium sulphate and concentrated in vacuo to yield the title

compound.

MS (ESI) m/z 438 [M+1]".

h) 5-{[(15)-1-(3-Fluoropyridin-2-yl)ethyl[thio}-7-{[(IR)-I-(hydroxymethyl)-3-
15 methylbutyl]amino}{1,3]thiazolo[4,5-d]pyrimidin-2(3H)-one

The title compound was prepared from (2R)-2-[(5-{[{15)-1-(3-fluoropyridin-2-
ylethyl]thio}-2-methoxyl 1,3]thiazolo[4,5-d]pyrimidin-7-yl)amino}-4-methylpentan-1-o0l



&

5 (eluent DCM nethanol gradient) followed by preparative HPLC to
yield 20 of the title conpound. 11-1NVR ( DVbO- d6) 81%0 m 12. 37 (br
s, 111), 12“‘(36‘?)13%0 7.72 (m 1H); 7.42 (m 111); ?’S(EB‘I“”@"”B&H
5.43 (q, 1H) 4.67 (t, 11-1); 4.30 (br s, 1H); 3.44-3.30 (m 2H),
1.70 (d, 3H), 1.65-1:55 (m 1H); 1. 52% 32 (m 2H), 0.89 (d, 3H),
0.86 (d, 31-1); Ms (ES1) rniz 424 10[ M#11 Example 5 2-1(19)-
1-1(7-11(1R) - 1- (Hydr oxynet hvl) - 3- net hyl butvl | am no - 2-oxo- 2, 3-

di hydrof 1, 31t hi azol 014, 5-dl pyr Uni di n-5-yl )t hi ol et hyl |

i soni cot i nesiig Génkal metho@DPdkcdpt thadlthe ¥aacinhyiRtur S Wil Heated O3B °Crfbd BS The
title conpound (1.13 g,. 7.63 mmuol ) was prepared accordi ng to Ceneral

I\/bt hod El éﬁﬁr@mﬁkjterrﬁﬁw the seaetanLinixBiEg Wtqﬂﬁtsﬁ iwithjbrige and exbragied withy 2

D005 036138 P Pt 86 stubig ﬁﬂﬂ%&%‘”ﬁ%dm%& Fengsiymsylphate

1H), 7.62 4m=l, coﬂdd)ﬂ;atgd m4za«(wbd'1'he.’l;l'rbduct4wz&®u(1ﬂ¢d HyHlash tolodn chkom3tolraphyb)
24R) - 1- ChI %&&I sonl C ? itr
@3 uent anol gra 1ent5] ollowe by preparatlve HPLC to yield 20 mg of the title
compound.
'H NMR (DMSO-dg) & ppm 12.37 (br s, 1H), 8.41 (dt, 1H), 7.72 (m, 1H); 7.42 (m, 1H);
7.27 (br s, 1H); 5.43 (g, 1H); 4.67 (t, 1H); 4.30 (br s, 1H); 3.44-3.30 (m, 2H), 1.70 (d, 3H),
1.65-1.55 (m, 1H); 1.52-1.32 (m, 2H), 0.89 (d, 3H), 0.86 (d, 3H); MS (ESI) m/z 424
0 [MH].

imidin-5-yl)thiolethyl}isonicotinonitrile

a) 2-((8)-1-Hydroxy-ethyl)-isonicotinonitrile

N
=

20
The title compound (1.13 g, 7.63 mmol) was prepared according to General Method E1l
starting from 2-acetyl-isonicotinonitrile (1.42 g, 9.72 mmol) and (-)-DIPCI (4.67 g, 14.57

mmol).



The title conmpound (32.2 ng, 0.19 nmol) was prepared according to
General Method FlI starting from

24(S) - 1- hywoaxgs/esiby!| ) -1 soni cotinonitrile (400 ng, 2.7 poursekzgoz/oiossNVR
(500 MHz, CDC13) 88.74 (d, 1H), 7.76 (s, 1H), 7.46 (dd, 1H), 5.16 (q,
1H), 1.88 10(d, 3H). ¢) (2R -2-{2-Chloro-5-P-chloro-7-((lI

R) - 1- hydr oxynet hy1- 3- met hyl - but yl am nag-

t hi azol o[ 4, 5-el | pyri m di n-5-yl di sul fanyl kt hi azok[ 4, 5-d] pyri m di n-7-yl
am no) - 4- met hyl pentan-1-ol Sodiumnitrite (5.19 g, 75 nmol) in water

[ 2- ani no- SINBPLGHD BRRPEDER B3P G AP TR T4 Py 408 o) et

yl pent an- I(d,)lg,Hfj 50 g, 25 mmol) in conc. hydrochloric acid (150 nl)
and acetonitrile (150 InL). The 20 reaction m xture was stirred for
18 h at 0 -5 C, and then poured onto ice (500 nL), and extracted wth

ethyl acetga e ] s filtered off. The conbi ned
organic ph g(R&)f:'hforo e}ﬁjé% Sg'gﬁﬁg’ﬁ “){\}?I y with Brine and saturated

aqueousssodi um bi carbonate sol ution. The organi c phase was dried and
evaporated and the solid previously filtered off was added to this.
The total solk S rried in ethyl acetate, which after filtration
25provi ded & e | t¥f@ conpound (6.3 g, 80%yvyield). 46 1H NWMR

( DVBO- d6) 58.25\, d) 2H), 4.19 (m 2H), 3.35 (m 4H), 1.40 (m 4H)),
1.2 (m 2H), 0.68 (d, 6H), 0.51 (d, 6H); M5 (ESI) mz 635 [ Mtl] +.

d) .

(2R) - 2- 017 PSS PORIHC G AR TS BB PrREES PERIRS)© Sonm MR azo
lo[4,5- 5 startlng from 2-((S)- l-hydroxy-ethyl) isonicotinonitrile (400 mg, 2 7 mmol).
d]pyrlmdlp Idlsulfan | k2- met hoxy-t hi azol o[ 4, 5-d P}}/)rlmdln7ylam

no} - 4- met hyit &R0 MHg, &% 7P| TS - Tedfs, 1H), 7.46 (dd, TH), 5.16 (q, TH), 188
10 (d, 3H).

¢) (2R)-2-{2-Chloro-5-[{2-chloro-7-((1R)-1-hydroxymethyi-3-methyl-butylamino)-
thiazolo{4,5-dpyrimidin-5-yldisulfanyl]-thiazolo {4, 5-d]pyrimidin-7-ylamino}-4-methyl-

pentan-1-ol

WOH HO/Y\r
NH NH
S =N NZ S

cu—<\N | Nél\s—sJ%N | N/>—C|
Sodium nitrite (5.19 g, 75 mmol} in water (25 mL) was added dropwise at 0 °C to (2R)-2-
[[2-amino-5-mercaptof 1,3]thiazolof4,5-dlpyrimidin-7-yl]amino]-4-methylpentan-1-ol
(7.50 g, 25 mmol) in conc. hydrochloric acid (150 mL) and acetonitrile (150 mL). The

20  reaction mixture was stirred for 18 hat 0 - 5 °C, and then poured onto ice (500 mL), and
extracted with ethyl acetate. Any remaining solid was filtered off. The combined organic
phases were washed sequentially with Brine and saturated aqueous sodium bicarbonate
solution. The organic phase was dried and evaporated and the solid previously filtered off

was added to this. The total solid was slurnied in ethyl acetate, which after filtration

25 provided the title compound (6.3 g, 80% yield).



N NS S NN Potassi um hydroxide (0.53 g, 9.4 muol) in. nmethanol (5 ni)
was added at 0 Cto a tosolution of (2R)-2-{2-chloro-542-chloro-7-((
| R) - 1- hy drewyom@ioayiss 3- met hyl - but yl am no) - PCT/SE2007/000857

t hi azol o[ 4, 5-d] pyri m di n-5-yl di sul fanyTht hi azol o[ 4, 5-4pyrim din-7-yl a
m no} -4-nethylpentan-1-ol (3.0 g, 4.7 mmol) in methanol (200 ni).

The reaction was naintained at 0 - 5 @Ggfor 18 h. The sol vent was
evaporated off and the residue taken up in nethanol/ethyl acetate
(1:1). This solution was rapidly chromat ographed (el uent ethyl

acetate) thy [gaséfwssbstd SHY,ATRQHNSkY, 3:39 (; 4rDBYad (of) ), 1. MRl ES' )

mz 627 [M+1

53\%t7h|1§1§(1):q2]:[‘)10§%%9 g?’%ég%%sr{g%lg%ﬁysuﬂ gﬁyl k7-0R) - 1- (hydrazym

et hyl)-3- 20 net hyl butyI i am no) , 31t hi azol o[ 4, 5-4] pyri m di n-2(3H) - one

47

ci pyri m di H-B8-&-Eu(( Bl Hydroomsthibkyetmt-bedpnia)-Bmahept tigedp.7- y| am
i no} - 45 mey Byl nemt 80k D-RetBoxy #hilzolOPR S a1 by Rintidit- TN AR e PyrTL) -
The sol fjtl o]%y\;vas th gn gﬁ?&ed %t J%:S ICOFH(%? Gy)}ﬁl Th eﬂ!so ve}ﬁt vva}é
evapor at edrefa-lafld the residue was taken up in ethyl acetate. Any

undi ssol ved residue was collected by filtration. The filtrate was
subjected to flash 5 colum chromat ography (el uent ethyl acetate:

met hanol 95:5)de% nd the product collected fromthe
chr omat ogr aphy ooled to her to give the title conmpound (600
ng, 42%yield). 1H I\/R(DIVB 512 45(s 211), 7.33 (d, 2H), 4.62
(t, 2H), 4.17 ( ~pll), 531 (m 4El), 1.25-1.14 (m 2E1),
0.72 (d, 6HO 5|( 6H)/M5 onth 599 [Mk1)+. 10 fi

2-((J39)-11(7- ([ MRNT N S-fyd$oxyhet Nyl ) - 3- et hyl but yl i ar ni no) - 2- oxo- 2, 3
di hydr on, 399 HFERTEEA9E Qe HrmeR s metbenel GmEhyes addedatdofi®dni tril e
10 solution of (2R)-2-{2-chloro-5-[2-chloro-7-((1R)-1-hydroxymethyl-3-methyl-butylamino)-
thiazolo[4,5-d]pyrimidin-5-yldisulfanyl]-thiazolo[4,5-djpyrimidin-7-ylamino} -4-methy]l-
pentan-1-ol (3.0 g, 4.7 mmol) in methanol (200 mL). The reaction was maintained at 0 - 5
°C for 18 h. The solvent was evaporated off and the residue taken up in methanol/ethyl
acetate (1:1). This solution was rapidly chromatographed (eluent ethyl acetate) to provide
15 the title compound (2.0 g, 68% yield).

MS (ESI) m/z 627 [M+1] .
e) 5-[7-{{(1R)-1-(Hydroxymethyl)-3-methylbutyllamino}-{1,3Jthiazolo{4, 5-d]pyrimidin-

2(3H)-one-S-yldisulfanyl]-7-{[(1R)-1-(hydroxymethyl)-3-
20 methylbutylJamino}{1,3]thiazolo[4,5-d]pyrimidin-2(3H}-one

Y\E/\OH HO”YY
NH NH
S \N N/' S
o= |l | >=o0
LA

A mixture of conc. hydrochloric acid (20 mL) 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-



NW 15 The title conmpound was prepared according to General Method G
with addition of DIPEA (2 equiv.). Starting from _

5,5 -di t hi BBiZPMIPR 1R) - 1- (hydr oxynet hyl ) - 3- PCT/SE2007/000857
met hyl butyl Jam no)[ 1, 3)t hi azol o[ 4, 5-di pyri m di n-2(3B)-one] (64 ng,
0.096 mml) and 2- ((R)-l-chloro-ethyh& isonicotinonitrile (32 ny,
0.192 mml) the title conpound (39 ng) ‘was obtained as a

di astereoneric m xture. Purification by preparative HPLC (Colum: 20

Kromasi | - C 1 69 f he. t.i.t | nd w,th
0806 do. | 1+ RIBEEGHT R TR MRl sy Gy SRR H g
(d, 111), fenkn-ie(1.5k)2.4 fhmbeXm I 41d'rbxan8(24)(3n13 Bl sohtioR %9 therd stifidd GEHS3H) |
i 3?0i ]I\'/iH?_l]lt ‘(C[%% }@ a’l;p%pgl%gl]f was c‘gaporatelciboff and ?h?e rc(a)sui%g w(alsn}aggxg) up 15/%thg'lEa%lct;2 mz

S5-{r 0S1- 1- ARy &uis0s100elididwad c&]zlél:le‘atbplﬂltﬁnah Ote Z"ltralte WisliRliediad to flash
(hydrox_. ymet hyDbutyl | ami nol111, 31t hi azol 014, 5-dl pyri m di n-2( 311 one
5 a) 3 column chromatography (eluent ethyl acetate: methanol 95: 5) e solid residue and

(2R) - 2-0- Aﬁb&lﬁt 1D E Ytk Addrdatctr iRl 3R Rbd Riplhbtb Ve it V! ' am no

) pent an- 1-ol
105- ( Benzysompownd (0@ mgot28$ viel)t hi azol 0[4 5 ci pyr| m di n-2-amine (6.0

ooy and 3 Mﬁ@ﬁé@; AY3eeT én%"'i”fz %3@ aH 49265 LI (o P 48
the m xture was heated to 110 C f After coolin 0+r oom
t oroar at ur @ AT P S0 mdr 6. 0156 6 a1 Esorvasyd kg™

preci pitated product was collected by filtration, mashed w th water
and used in the next

B 2-{(18)-1-{(7-{{(1R)-I-(Hydroxymethyl)-3-methylbutyljamino}-2-o0x0-2,3-
dihydrof 1,3 ]thiazolof4,5-d]pyrimidin-5-yl)thio]ethyl}isonicotinonitrile

N =

ts  The title compound was prepared according to General Method G with addition of DIPEA
(2 equiv.). Starting from 5,5'-dithiobis[7-{[(1R)-1-(hydroxymethyl)-3-
methylbutyl]amino}[1,3]thiazolo[4,5-d)pyrimidin-2(3 H)-one] (64 mg, 0.096 mmol) and 2-
((R)-1-chloro-ethyl)-isonicotinonitrile (32 mg, 0.192 mmol) the title compound (39 mg)
was obtained as a diastereomeric mixture. Purification by preparative HPLC (Column:

20 Kromasil-C18) yielded 15 mg (36% yield) of the title compound with 98% de.
'"H NMR (500 MHz, CD;OD) 8 8.71 (4, 1H), 7.92 (s, 1H), 7.56 (d, 1H), 5.17 (g, 1H), 4.4
(s, 1H), 3.40-3.52 (m, 2H), 1.72 (d 3H), 1.60-1.71 (m 1H), 1.38-1.54 (m, 2H), 0.90-0.98 (m
6H); MS (EST) m/z 431 [M+H]".



15step without further purification (7.0 g, 97%yield). M5 (ESI+) nlz
376 [ Mrl-11+.. WD 2008/ 039138PCT/ SE2007/ 000857 49 L OH HN HZN SH A
round- bot twaRaisichdsk was equi pped wth a dry ice-ethanglereReeRaRE?
and inmmersed in a dry ice-ethanol cooling bath. Amonia (250 nlL) was
condensed into the flask foll owed by 5addition of

(2R)-2- ([ 2-am no-5-(benzyl thio)[1, 3]thgazol o[ 4, 5-d] pyri m din-7-

yl ] am no}pentan-1-ol (6.8 g, 18.1 mmol). The resulting m xture was
allowed to warmto - 33 C and sodium netal was added in small pieces
until a blue caol gur appeared and persisted for 30 seconds. The

reaction guenched by addition of a spoonful of solid
amoni um calp{hdgs-ciGo M. Byaparqped of f and water (250 inl)
was added 1o

hyvdroxymethyDbutyllamino}[1.3Tthiazolo[4.5-d imidin-2(3H)-one

- OH
HN
S Y
o= |
N N4l‘s | N

Cl

a) (2R)-2-{{2-Amino-5-(benzylthio)[1,3]thiazolo {4, 5-d] pyrimidin-7-yl]amino}pentan-1-ol

OH

O

10 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

HN™

S '\N
H.N
i _4% lNﬁi\s

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

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

b) (2R)-2-[(2-Amino-5-mercaptof1,3]thiazolo[4, 5-d]pyrimidin-7-yl}amino]pentan-1-ol



¢ -

io the residue. The resulting m xture was neutralized with IM-

hydr ochl ori c aci d gaq) The precipitated product was coll ected by
filtrati onVORAEHEHHi th water and dried in vacuo to yi dICI/SE29080¢08580%
yleld) of the title conpound. M5 (ES()nik 286 [Mr1-1]1-. 15 c)
(2R)-2-(2-Chl oro-5-12-chl oro-741R) - 1- ngroxynethylbutylanlno) t hi azo
o[ 4, 5-

di pyri m di n-5-yl di sul fanyl ki hi azol o[ 4, 5-di pyri m di n-7-yl am no) - pent an
-1-ol

(2R) - 2-[ (2- Am no- 5-Jrer capt o[ 1, 3] t hi azol o[ 4, 5-ci pyri m di n- 7- yDam noj pe
ntan-1-ol (4.0 g, 20%4 mmvol) was dissolved in acetonitrile (100 m)
and concentrated hydroché@ric acid (150 nL). Sodiumnitrite (1.93 g,
28 mmol ) was di ssdNed~in water (10 nL) and added at 0 C. The

reaction mxturg left at O C for 2 days until the reaction was
conpl ete by .|Th reaction m xture was poured onto ice and the
precipitatetl p collected by filtration. The solid was dried

in vacuo to give 3.3 g (78%yield) of the title conpound. 50 1H NWR
(DVbO- d6) 88. 27 (d 111), 4. 32 3. 81 (m 2H), 3.50-3.23 (m 2H),
1.37-1. 19 g , 1.10-0.93 (m 0.94 - 0.78 (m 1H), 0.49 (t,
311); sgl)ndrﬁ orggi;ﬂfsmf equipped zfnslagr)(xge—gthqr(oicondenser and immersed in a

R) - 1- Hydr ozsm@etamngmmﬂaapmm d@%m Qh%‘ﬂhﬁiséd lﬁfo‘}ﬂ@m, WibWaa by
5-yl di sul fany1J-2- net hoxy-thi azol o rim pentan-
| -ol WOH Npdidpgian of (2R)-2-{[2-amino-5-(benzy th10)[1 3 th1azolo[4 5- d]pynmldm -7~
yl]Jamino}pentan-1-ol (6.8 g, 18.1 mmol). The resulting mixture was allowed to warm to
— 33 °C and sodium metal was added in small pieces until a blue colour appeared and
persisted for 30 seconds. The reaction was then quenched by addition of a spoonful of solid
ammonium chloride. The ammonia was evaporated off and water (250 mL) was added to
10 the residue. The resulting mixture was neutralized with 1M hydrochloric acid (aq). The
precipitated product was collected by filtration, washed with water and dried in vacuo to

yield 4.15 g (80% yield) of the title compound.
MS (ESL') m/z 286 [M+H] .

15 ¢} (2R)-2-{2-Chloro-5-[2-chioro-7-((1R)-1-hydroxymethylbutylamino)-thiazolo{4,5-
dipyrimidin-3-yldisulfanyl]-thiazolo{4,5-d]pyrimidin-7-ylamino}-pentan-1-ol

W\OH HO/\'/\/

o P

(2R)-2-[(2-Arnino-5-mercapto[1,3]thiazolo[4,S—d]pyrimidin—'f-yI)amino]pentan—1-01 4.0¢g,
20 14.mmol) was dissolved in acetonitrile (100 ml) and concentrated hydrochloric acid (150
mL). Sodium nitrite (1.93 g, 28 mmol) was dissolved in water (10 mL) and added at 0 °C.
The reaction mixture was left at 0 °C for 2 days until the reaction was complete by LCMS.
The reaction mixture was poured onto ice and the precipitated product was collected by

filtration. The solid was dried in vacuo to give 3.3 g (78% yield) of the title compound.



-

r O N Potassium hydroxide (495 ng, 8.8 nmol) was added to
(2R) - 2- (2-chl oro-542-chl oro-7-

((1R) - 1- hywpaussmeiy | but yl am no) -t hi azol o[ 4, 5- a] pyri m RGHIE2H07H085A f a
nyl kt hi azol o[ 4, 5- md] pyri m di n-7-yl am no) -pentan-1-ol (2.68 g, 4.41
mmol) in nethanol (200 nL) at O C. The reaction was stirred at 0 C
overni ght and then the met hanol was ew8porated off. The residue was
poured into water and the resulting precipitate was coll ected by
filtration, The crude wet product was used in the next step w thout
any f ur t helH PR (D806 8. M5, ES), 1. 301 %8 5@ 2181503 25 (. @H), 1.37-1.19 n,
5-17-(1(1R) - 1- (Hydroxynet hyl I | am no) - 17

, 3Jt hi azol o1 1 301 9%, MY i0M42 033 h; AL 039 (t, 3H); MS (ESI) m/z 607 [M+1
yl di sul fanyll-7- OR) - 1- (hydr oxynet hyl but yl i am no) 11, 31t hi azol o[]
yrimdin-2(3H)- one H CYThr"'-N% NH C) A 20 Crude

2R) - 2-{547%- z Ls t hyl.but yl, am - 27 met -t hi azol o[ 4, 5-
fj] pg/ri s ?fé@ﬁﬁ?ﬁ%’@%@%ﬁxyﬁ%{ﬂ%ﬁ A, %f"gé;‘}‘ng%’ﬁ?;??&’zﬁ Ui | m
i nol - pent afyldiseifarty Y- Akethonplthiafolafmstdigyrivigni 7odenind epenvaasl-ofi ssol ved in

1, 4-di oxane (100 nmL). Conc. hydrochloric acid (2 m.) and water (2 ni)
were added and the resulting mxture was 51 stirred at 45 C over

+

4,5-d]p

ni ght. The sol wept~\Was. ev in vacuo and the product was

precipitated by addition o ter. The precipitate was coll ected by
filtration and wash®d with watir. The crude product was purified by
flash col um chs raphy t DCM ethyl acetate gradient) to

give 1.5 g +699@yi Iel/)\over L@) t e}&)o—of the title
N™ "N “s—s7 "N~ "N
Potassium hydroxide (495 mg, 8.8 mmol) was added to (2R)-2-{2-chloro-5-[2-chloro-7-
((LR)-1-hydroxymethylbutylamino)-thiazolo[4,5-d]pyrimidin-5-yldisulfanyl]-thiazolo[4,5-
10 d]pyrimidin-7-ylamino}-pentan-1-ol (2.68 g, 4.41 mmol) in methanol (200 mL) at 0 °C.
The reaction was stirred at 0 °C ovemnight 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 (ESI) m/z 599 [M+1]".

e) 5-[7-{{(IR)-1-(Hydroxymethyl)Jamino}-{1,3]thiazolo{4, 5-d]pyrimidin-2(3H)-one-3-
yidisulfanyl]-7-{[(1R)- I-(hydroxymethylbutyl]amino}{ 1,3 ]thiazolo[4, 5-d]pyrimidin-2(3H)-

one

\/Y\OH HO/Y\/

NH NH

W W SN W
N N7 "s—s” N7 N

20

Crude (2R)-2-{5-[7-((1R)-1-hydroxymethylbutylamino)-2-methoxy-thiazolo[4,5-

d)pyrimidin-5-yldisulfanyl]-2-methoxy-thiazolo[4,5-d]pyrimidin-7-ylamino}-pentan-1-ol

(4.41 mmol) from the previous step was dissolved in 1,4-dioxane (100 mL). Conc.

hydrochloric acid (2 mL) and water (2 mL) were added and the resulting mixture was



5 conpound. 11-INWR (DVMSO-d6) 8 12.46 (s, 1H), 7.33 (d, 1H), 4.61 (t,
1H), 4.10 (br. s., 111), 3.35 (t, 2H), 1.37-1.20 (m 2H), 1.13-1.10
(in, 1H), Wwo%6esa®ids (m 1H), 0.59 (t, 3H); M5 (ESI) 57Ipdnéebierovcksr fi
(I'S)-1-(6-Chl oropyridin-3-yl)ethanol The title conpound was
prepared in accordance with the CGeneral nethod El using

1- (6-chl oropyridi n-3-yl ) et hanone (0.8G61g, 5.14 nmmol ), affording 0.71
g (88%yield) of the 15title conpound. 11-1NVR (CDC13) 8 ppm
8.40-8.28 (m 1H), 7.75-7.63 (m 1H), 7.35-7.24 (m 1H), 5.04- 4.79
(m 1H), 1st58d it 45 aver BEht; TheSolvEBWas Feporbfed immiud 641 thé/brbfivet way

o epared PR B AR GE Bl re Mo e el by SR e

( 6- chl or opyith dater. Thy patdpmdict ¢ p’iﬁﬁgd byl fl&R cﬂhﬁﬁh)chmﬁi‘afo@faﬁhﬁ@hﬁntw g
(72% yi el

e COo oun m845835
(27 o DBl sk o RTR RS b s B3 D ver Groatensi ot Dy
1.85-1. 78 {ompodid.; M5 (ESI) na 176 and 178 [Mrl]+ 52
'H NMR (DMSO-ds) § 12.46 (s, 1H), 7.33 (d, 1H), 4.61 (t, 1H), 4.10 (br. 5., 1H), 3.35 (,
2H), 1.37-1.20 (m, 2H), 1.13-1.10 (m, 1H), 0.96-0.82 (m, 1H), 0.59 (t, 3H); MS (ESD) m/z

571 [M+17".

10 f) (1S)-1-(6-Chloropyridin-3-ylethanol

The title compound was prepared in accordance with the General method E1 using

1-(6-chloropyridin-3-yl)ethanone (0.80 g, 5.14 mmol), affording 0.71 g (88% yield) of the
15 title compound.

'H NMR (CDCl;) & ppm 8.40-8.28 (m, 1H), 7.75-7.63 (m, 1H), 7.35-7.24 (m, 1H), 5.04-

4.79 (m, 1H), 1.63-1.45 (m, 3H); MS (ESI) m/z 158 and 160 [M+1]".

g} 2-Chloro-5-{(1R)-1-chloroethyl]pyridine

20

The title compound was prepared in accordance with the General method F1 using (15)-1-
(6-chloropyridin-3-yl)ethanol (0.20 g, 1.27 mmol), affording 0.16 g (72% yield) of the title
compound.

s "HNMR (CDCl;) & ppm 8.45-8.35 (m, 1H), 7.79-7.70 (m, 1H), 7.39-7.29 (m, 1H), 5.07 (g,
1H), 1.85-1.78 (m, 3H); MS (ESI) m/z 176 and 178 [M-+17".



li) 5-11(1S)-.1-(6-Chloropyridin-3-yl)ethyllthio)-7-11(1R)-1- (hydro;
cynet hyl ) buodJam no) 17, 3ft hi azol o[ 4, 5-d] pyri m di n-2(31-1) - one

HN '. S z-Wol2boslosdGt The title conpound was prepared | mpa%Ee§danes
wi th general nethod G using 547-{[ (1R)-

1- (hydr oxynet hyl )] am no) 41, 31thiazo|o[4 5-d] pyri m di n-2(3H) - -one-5-yl
di sul fanyl]-7-

{[OR) -1- (hydroxynet hyl butyl | am no}[ 1, 3]th|azolo[4 5-d] pyri m di n-2(3H)
-one (0.10 g, 0.175 mol ), 2-chloro-5-[(1R)-1-chl oroethyl]pyridine
(0.069 g, 0.39 mol ) and sodi um 10 bor ohydride (0.040 g, 1.05 nmol),

af fording 0.055 (37%vyield) of the title cogpound. NVR (CDCI 3) 8

ppm 8. 52- 8)3%{[(%9? -1 hlopomyyic *7'372’)‘{”?#]@%7-{[11@ 7.26 (m 1H), 4.91-

481(”11)1 el ) ButSParkifd} L BVihs s 68352(”1
R G R L T P

0 98 0.90 (m 3H); M5 (ESI) mlz 426 and 428 [ M+l] +. 15 Exanple 7 5-

{1(1S)-1-(6-Chlorgpyridin-3-yl)ethyllthiol -TIT( 1R)-1-

(hydr oxvret hyl ) butyl | (et hyl ) am nol [ 1, 31t hi azol or 4, 5-d1rwri m di n- 2( 3H

)-one 20 C

- OH
HN
S \N
o= 1 I
ﬁ N~ s | =N
o

cl
The title compound was prepared in accordance with general method G using 5-[7-{[(1R)-
1-(hydroxymethy!)]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 (0.10 g,
0.175 mmol), 2-chloro-5-[(1R)-1-chloroethyl]pyridine (0.069 g, 0.39 mmol) and sodium
10 borohydride (0.040 g, 1.05 mmol), affording 0.055 g (37% yield) of the title compound.
'H NMR (CDCly) & ppm 8.52-8.38 (m, 1H), 7.87-7.72 (m, 1H), 7.30-7.26 (m, 1H), 4.91-
4.81 (m, 1H), 4.74-4.65 (m, 1H), 4.29-4.17 (m, 1H), 3.68-3.52 (m, 2H), 1.69-1.64 (m, 3H),
1.56-1.46 (m, 2H), 1.46-1.32 (m, 2H), 0.98-0.90 (m, 3H);
MS (ESI) m/z 426 and 428 [M+1T".

15

Example 7
5-{[(15)-1-(6-Chloropvridin-3-ylethyl]thio}-7-[[(1R}-1-
(hydroxymethyDbutyl [{methylamino][1.3thiazolo{4,5-dlpyrimidin-2(3H)-one

SN OH
S N
H N s l N
o

20 Cl



53 a) N-(Ethoxycarbonyl)-D-norvaline 5 D Norvaline (10.0 g, 85.3
mml ) was di ssol ved i n aqueous sodi um hydroxide (4M 25 niL). Ethyl
chl or of or NWPE8H39188 i nL, 111 nunol) and aqueous sodi urBGHEERHOBIEST
(4M 25 inL) was added over 15 mn. at 0 C. The reaction m xture was
warnmed to roomtenperature and stirred at this tenperature for 4 h.
The reaction mxture was washed with d&fethyl ether three tinmes and
then acidified with aqueous hydrochloric acid (2M. The io product
was extracted with diethyl ether three tines. The conbi ned organic
phases were dried over magnesi um sul phate and concentrated in vacuo
to yield t%w_?ﬁ,},&xgmgpcg@g_@go;\,ﬂmguanti tative yield. | HNVR
(CDCI3) 8 ppm 6.43 (br”s, 111), 5.22 (d, 1H), 4.37 (g, 1H), 4.13 (q,
2H), 1.84 (m 1H), 1.68 (sextet, 111), 1.42 (sextet, 1H), 1.25 (t,
3H), 0.95 (t, 311);, M5 (Cl) 144 (100%, 15190 [MEI]t b)

(2R) - 2- (Met hyl F?i*ﬂé) pentan-1-ol HN OH 20 Lithium al um ni um hydri de
(6.5 g, 171 ) was suspended in THF at 0 C under a nitrogen
at nosphere. N (

hox%car bony1l) - D-norval i ne was di ssolved in THF and
added dr opw a . The reaction m xture was refluxed over night.
After cooling to goomtenperature, saturated aqueous sodi um sul phate
was added to forma slurry. The resulting mxture was filtered

t hr oughs cebiNoevaliliti@l 0qd, B3 warsol wesshiisdohmed in ap@Evhuistkdivm IaldroxpleddMc2s had

B, o Sl B P B RS B
nbar col | emlL) wes ddiel dvealS mipnatOCWVERredGioR mikiuiei veds Ghathed. 1 raprd 71%
Vil ) o LIS AL SoCompuid e SR OGRCLEL 5. 93, (00, i 3 20
(m 4H); Odi&8yl(ether thide;timédbafGhn £0diA€H0%h aghiddhus hiirochloric acid (2M). The
10 product was extracted with diethyl ether three tirnes. The combined organic phases were
dried over magnesium sulphate and concentrated in vacuo to yield the title compound in
quantitative yield.
"H NMR (CDCls) 6 ppm 6.43 (br s, 1H), 5.22 (d, 1H), 4.37 (q, 1H), 4.13 (g, 2H), 1.84 (m,
1H), 1.68 (sextet, 1H), 1.42 (sextet, 1H), 1.25 (t, 3H), 0.95 (t, 3H); MS (CI) 144 (100%),
15 190 [M+17".

b) (2R)-2-(Methylamino)pentan-1-ol

HN

' /\/‘\/OH
20  Lithium aluminium hydride (6.5 g, 171 mmol) was suspended in THF at 0 °C under a

nitrogen atmosphere. N-(Ethoxycarbonyl)-D-norvaline was dissolved in THF and added
dropwise at 0 °C. The reaction mixture was refluxed over night. After cooling to room
temperature, saturated aqueous sodium sulphate was added to form a shurry. The resulting
mixture was filtered through celite. The solid was washed with DCM until all product had

- 25 been extracted. The combined filtrate was dried over sodium sulphate and concentrated in
vacuo. Bulb-to-bulb destiliation at 0.1 mbar collecting the fraction between 75-85 °C
yielded 7.1 g (71% yield) of the title compound.



c) (2R)-2-{P-Am no-5-(benzylthio)[7,3Jthiazolo[4,5-dfpyrimdin-7- 5
yl I (et hyl ) am no) pent an-1 - ol -

5- (Benzyl twoa)eshsenk or of 1, 3] t hi azol o[ 4, 5-d] pyri m di n- 2-@idk8e0cRedds g,
19.4 mmol) was dissolved in NWP (25 nmL). DIPEA (6.8 nL, 38.8 mmol)
and (2R)-2- io (nmethylam no)pentan-I-ol (3.4 g, 29.1 nol) were added
and the m xture was heated to 120C fors43 days. Additional

(2R) - 2- (et hyl am no) pentan-1-ol (350 ng, 2.99 mmol) and DI PEA (1 mi,
5.74 mmol) was added and the reaction m xture was heated for 6 h at

120 C. Af t B NMRO{GING:)063r (G rHh snide(ddt I ED. 5 X (e 1H)ALAL @&, 3EDS2.pD(x e EH)NL O

pur 1160 byt BEKR B ERAS Enrnr RO gObE LB b Byl acetate

gradient) to yield the title conmpound (5.74 g, 76% yield). NWR

2%0( ? ,6) 11345(31%45 2@ ff'iefﬁo-]é-(?’m”hf jﬂe’g}”(‘%%r?l_p ol dfzpzmgg)"s7-4o ( r7n 2§H§ " 315')1

s, 3H), RrednBdmbnBipedid-lol. 25-1. 10 (m 211), 0.84 (t, 311); M
EESI)I_?nk?f)g(O[K/ﬁ &'3}35‘“0 ( i ( )

(2R)-2112- Ami no- 5- nercapto[l,Blthlazolo[4,5 dl pyrimdin-7-

y1) (et hyOam nokent-an- 1-ol 55 A round-bottonmed fl ask was equi pped
wth a dry ice-etﬁZﬁgLnggdenser and imersed in a dry ice-ethanol
cooling bath. A i m.) was condensed into the flask foll owed
by the addition of
(2R)-2-112-am : :
y1Knet hypaht pe t%g\l ol (5.43 g, 13.9 mmol ). The resulting m xture
was allowed to™ wa&'m80 - and sodi um netal was added in small

pi eces until a blue col our eared and persisted for 30 seconds. The
reacti on was then quenched by addition of a spoon of solid anmoni um

chl ori de. E{l&@ymmmcm&ﬁ[1@\}@@@61amgdd]p§rfm1amcb-mhe (6.6 239.4hmolyaas added
to the residu The resuméﬂgﬁézture was neutralized with 1M

hydr ochl or fligso V@Fiéf”ﬁ%]) (5 ¢-pMlat et "B 2Rl col | ected by

filtratgon mémzﬁﬂiﬂo X)kﬂtih Bt 814 206l 1 hnolfe4re Addell hhPihaRfkiake wAE nidbdtacua
to yleld338 1% yield) of the title conpound. NVR ( DMSO- d6)

12.81 (br %20 g%m éaﬁw%tnongl (28 (methgaminplpextan-11q) (358 ng52.89 mofolyangH) |
3.02 (s, 3FppAlaARL (994 iy whs dted M thd Deaction ixthlerwas Hhated B & Fal 2201 NK

300 [ M+11.
°C. After cooling to room temperature, the mixture was poured into ice. The precipitated

product was collected by filtration and punified by flash column chromatography (eluent
15 DCM: ethyl acetate gradient) to yield the title compound (5.74 g, 76% yield).

'H NMR (DMSO-dg) 7.98 (br s, 2H), 7.41 (m, 2H), 7.29 (m, 2H), 7.22 (m, 1H), 4.73 (t,

1H), 4.54 (br s, 1H), 4.33 (m, 2H), 3.55-3.40 (m, 2H), 3.01 (s, 3H), 1.52-1.44 (m, 2H),

1.25-1.10 (m, 2H), 0.84 (¢, 3H); MS (ESI) m/z 390 [M+1]".

20 d) (2R)-2-[(2-Amino-5-mercaptof1,3[thiazolo[4, 5-d]pyrimidin-7-
yl)(methyl)amino]pentan-1-ol

A\ _OH
\/Nl/

S \N

HN— ]l /g

N™ “N7 s
H



e)

(2R 27?)-.22' - (Di thiobis[(2-chlorof1, 3]thiazol o[ 4, 5-cepyri m di ne-5, 7-
15 diyl) ( nWOres039138) ] 1 cl i pentan-1-ol OH C-( IIL., PCT/SE2007/000857
(2R)-2-[ (2- Ami no-5-nercapto[ 1, 3]t hi azol o[ 4, 5-c] pyri m di n-7-y1) (et hyl
)am no] pentan-1- 01 (1.0 g, 3.34 mmol) was dissolved in acetonitrile
(25 m) and concentrated hydrochloric320 acid (40 nmL). Sodiumnitrite
(461 ng, 6.67 mml) was dissolved in water (2 nL) and added at 0 C

The reactlon m ture s, kept at 0 C faor three days. The reaction
mxture wad otfomsi sk pad %HH‘H’PF%E“%F@@“&? ¢thanglcqprlenserand ypargersed in a

col I ected &y 1Jelétﬂah@1tc'0@l'ihgﬂﬁﬂ1 ﬂwg@ﬁﬁdondégééﬂhﬂtg tnerna\g@ﬁmaweﬁyﬁ
the title co ound 8002n?[(75% |eId2l %ESI mz 635 and 637
2R)%

[ Mr1] +. 25the agdjtion of ¢ Z-pmino-3-(heedyilthio)( 1,3 thiazolo[4,5-d]pyrimidin-7-

[ (2- met hox L, r
di y1) (net hyi(ﬁ%ﬁigﬂhd‘gﬁfﬂgﬁ%ﬁﬁlﬁﬁég \ﬁ;\!‘b 20085/50:%‘?‘9‘1’a Rme e B AlgREL Y 56

Pot assi &im YigrartoxpHEC eIZilﬁtodwgl meal 75 addsid jin sinallim¢cpeuntil a bive colawroippgagal )

Lt oot sy P e B8 K1 3sdopis. Thefescipn s the avenchc by additon of s spoon of

(rjr:_ g/ 1) g rrgt hsplid inmohiutncihjyeide.diihe ﬁrrmem'(aZ?@E :mprca!cdz)ﬁf amﬂmlaﬁer (230 mﬁz Iv«anolh (40
a 0 a Qy en.t he

net hanol Wa%i I@@e{%or a{hﬁe %V\%&Iﬁrﬁe IX%I ?Jsene{/l\/té%lzﬁ%dlr%egw% 0 i c%c acﬁ% t he

resul ti ng fan.edhpipteatp@atadprodudt haas:ctoéldctéryb)f filkrbticag veshed Witk whiet irdat e was

t ted with eth t at d d di
A e I e RN o e
the earli el N®IR @MS@-dgakisd (bra, i1y BWE (Bre2H), §.8¢ (e 6 EDLEISE-B A m V¥,

used in the next step without any further purification. M5 (ESI) mz
627 [ Mr1] +3.02 (s, 3H), 1.48 (m, 2H), 1.21 (m, 2H), 0.87 (t, 3H); MS (ESI) m/z 300 [M+1] .

e) (2R, 2'R)-2,2"-{Dithiobis[(2-chlorof1,3]thiazolo[4,5-d]pyrimidine-5,7-
15 diyl)(methylimino)] }dipentan-1-ol

C|—<\z | ;’j\ )\ ,>—CI
(2R)-2-[(2-Amino-5- mercapto[1,3]thiazolo[4,5-d]pyrimidin-?-yl)(methyl)amino]pentan—1-
ol (1.0 g, 3.34 mmol) was dissolved in acetonitrile (25 ml) and concentrated hydrochloric
20 acid (40 mL). Sodium nitrite (461 mg, 6.67 mmol) was dissolved in water (2 mL) and
added at 0 °C. The reaction mixture was kept at 0 °C for three days. The reaction mixture
was poured onto ice and the precipitated product was collected by filtration and washed

with water. Drying in vacuo gave the title compound 800 mg (75% yield).

MS (EST) m/z 635 and 637 [M+1] .

25
D (2R.2'R)-2,2"-{Dithiobis{(2-methoxy[1,3]thiazolo{4,5-d]pyrimidine-5,7-
diyl)(methylimino)] }dipentan-1-ol



-~

9)

5-17- (1(1R) - 1- (Hydr oxynet hyl n( met hyl )-am no) -[ 1, 3] t hi azol o[ 4, 5-a7pyri m
i di n- 2( 3H) WO 2008/039138 PCT/SE2007/000857
one-5-yl di sul fanyl k7-{1( 1R) - 1- (hydr oxynet hyl but yl i am nof f |

, 3] thiazol o[ 4, 5-di pyrimdinl5 2(3H)-one OHOH N'- _ QI X XI0 S-S Crude
(2R 2R) -2, 2" -{di t hi obi s[ (2- et hoxy[ 1, 3Pt hi azol o[ 4, 5-ci pyri ni di ne- 5, 7-
diyl)(nethylimno)ildipentan-1-ol (1.25 nmmol) fromthe previous step
was di ssolved in 201, 4-di oxane (25 nlL). Conc. hydrochloric acid (0.5
m.) and water (0.5 inL) was added and the resulting m xture was
stirred at 45 C ov ni ght .~Di oxane was evaporated in vacuo and the
resi due was poureagéh;; | ce tjo precipitate the product that was

col lected by filtrarten®HDnying9'n vacuo gave 590 ngy (78%vyiel d over

two steps) of t”fE?Ltle copgpougd. M5 (ESI) mz 599 [M:1]+. 57 Ii)
r

5-{1(1S)-1-(§- yrigif- -xgg hylfihio)-7-11(1R)- 1-
(hydr oxynet hy ety )-anriynol | 7, 31t hi azol of 4, 5- di pyri m di n-2(3H)
S

ke
“one WOH 0/ 1 SC NN
Potassium hydroxide (210 mg, 3.75 mmol) dissolved in methanol (20 mL) was added to

(2R,2'R)-2,2'-{dithiobis[(2-chloro[1,3 Jthiazolo[4,5-d]pyrimidine-5,7-

5 diyl)(methylimino)]}dipentan~1-ol (795 mg, 1.25 mmol) in methanol (40 mL) at 0 °C. The
reaction was stirred at 0 °C overnight and then the methanol was evaporated off. The
residue was poured into ice and the resulting precipitate was collected by filtration. The
filtrate was extracted with ethyl acetate. The organic phase was dried over sodium sulphate
and concentrated in vacuo and the residue was combined with the earlier collected solid to

10 give the title compound that was used in the next step without any further purification.
MS (ESI) m/z 627 [M+1]"

&) 5-[7-{{(1R)-1-(Hydroxymethyl)] (methyl)amino}-[1,3]thiazolo[4, 5-d]pyrimidin-2(3H)-
one-5-yldisulfanyl]-7-{{(I1R)-1-(hydroxymethylbutyl]amino}[1,3]thiazolof4,5-d]pyrimidin-
15 2(3H)-one

“ o /j\/OH
S

N NF S-S
02{3 INéLs—s’khl H>:O
Crude (2R,2'R)-2,2'-{dithiobis[(2-methoxy[ 1,3 Jthiazolo[4,5-d]pyrimidine-5,7-
diyl)(methylimino}] }dipentan-1-ol (1.25 mmol) from the previous step was dissolved in

20 1,4-dioxane (25 mL). Conc. hydrochlonc acid (0.5 mL) and water (0.5 mL) was added and
the resulting mixture was stirred at 45 °C over night. Dioxane was evaporated in vacuo and

the residue was poured onto ice to precipitate the product that was collected by filtration.

Drying in vacuo gave 590 mg (78% yield over two steps) of the title compound.
MS (ESI) m/ 599 [M+1]".



Cl The title conmpound was prepared in accordance with CGeneral nethod

G using 547-{[ (1R) - .

1- ( hydr ozyWEtZH 81 15#et hyl ) anmi no) 41, 3] t hi azol o[ 4, 5- 4pyr i MATHRFAWZOMBEL on
e-5- yldisulfanyl]-7-{[(1R)-1-(hydrozynet hyl butyl]am nol

[ 1, 3] t hi azol o[ 4, 5-ci pyri m di n2(310-one_(0.10 g, 0.167 nmol),

2-chl oro-5-[ (1R) - 1-chl oroet hyl | pyri di rd (Exampl e 6g, to 0.065 g, 0.37
nmol ) and sodi um borohydride (0.038 g, 1.00 mmol ), affording 0.060 g

(41%vyield) of the title conpound. 1H NMR (CDC13) 8 ppm 8.56-8.38 (m
1H, 7.87-7.73 (m 1H), 7.28-7.26 (m 1H), 4.86 (q, 1H), 4.75-4.62

(m 114), B.5IG¢3)- 396 OMordiykiin-ByBehyiBhioBryf(1#-/10- 1. 63 (m 311),
1.53-1.45 (m,  211), % 26-1.21 (m 211%, 0.95-0.88 (m_311); 15 M5
(ESI) m z Guéronmgiul u?’&ﬁﬁﬂhﬂ)mgwﬂéf iapsiol i aride-2(3 iorane
-(3-Fluoropyridin-4-yoethyllthi6l -7- {111R)-1-(hydroxynethyl)-3- 20
met hyl but yl | M] t hi azol or 4, 5-dl nyri m di n-2(3H) - one and

Exanpl e- 8b -1-(3-Fluoropyridin-4-yflethyllthio)-7-{

111R) - 1-( hydroxmﬁt hyl)-3- met hyl butyl | am no
11,31t hi azol or 4, 5-dl pyri m di n-2(3H)-one 58 The di astereoneric
I

m xt ure of % < flyoropyridin-4-yflethyl]thio}-7-{[(1R)-1-
(hydr oxymef ISQQ hyl bu
10-one (179 N~ 'S

| lam nol [ 1, 3] thiazol o[ 4, 5-d] pyrimdin-2(3
N

5
The title compound was prepared in accordance with General method G using 5-{7-{[(1R)-

1-(hydroxymethyl)](methyl)amino}-[1,3]thiazolo[4,5-dpyrimidin-2(3H)-one-5-
yldisulfanyl]-7- {[(1R)-1-(hydroxymethylbutyl]amino}[1,3]thiazolo[4,5-d]pyrimidin-
2(3H)-one (0.10 g, 0.167 mmol), 2-chloro-5-[(1R)-I-chloroethyl}pyridine (Example 6g,

1o 0.065 g, 0.37 mmol) and sodium borohydride (0.038 g, 1.00 mmol), affording 0.060 g
(41% vyield) of the title compound.
'H NMR (CDCl;) § ppm 8.56-8.38 (m, 1H), 7.87-7.73 (m, 1H), 7.28-7.26 (m, 1H), 4.86 (q,
1H), 4.75-4.62 (m, 1H), 3.76-3.55 (m, 3H), 3.03 (s, 3H), 1.70-1.63 (m, 3H), 1.53-1.45 (m,
2H), 1.26-1.21 (m, 2H), 0.95-0.88 (m, 3H);

15 MS (ESI) m/z 440 and 442 [M-+17".

Example 8

Example 8a
5-1[{1R)-1-(3-Fluoropyridin-4-yhethyl]thio}-7- {[{ 1L.R)-1-(hydroxymethy])-3-
20  methylbutyllamino}|1,31thiazolo[4.5-d]pyrimidin-2(3H)-one and

Example 8b
1.8)-1-(3-Fluoropyridin-4-yDethyllthio

methylbutyl]lamino}[1.3}thiazolo[4.5-dlpyrimidin-2(3 F-one




from Exanpl e 3 was separated by preparative HPLC to yield 25 ng of
the first eluting 5isoner: 111 NVMR (DVBO-d5) 5 ppm 12.31 (br s,

11-1), 8. 5oo0swdddss 8.38 (d, 1H); 7.62 (m 111); 6. 97 ddayseSev7bdodsi
5.16 (q, 1H); 4.66 (t, 1H); 4.12 (m 111); 3.44-3.30 (m 2H, obscured
by water signal), 1.66 (d, 3H), 1.61-1.27 (m 314), 0.84 (d, 3H),
0.74 (d, 314); M5 (ES1)m z 424 [ M+l] +.5810 and 45 ng of the | ast
eluting isoner: 11-1NMR (DVSO d6) 8 ppm 12.35 (br s, 1H), 8.52 (d,
1H), 8.38 (d, 1H); 7.62 (dd, 1H); 7.12 (br s, 1H); 5.15 (g, 1H); 4.62
(t, 1H); 4.2 . 3.35-3.15 H~partly obscured by water
signal), 1.65](d,: 31'3 1.63-1.29 (m ; H) 0.88 (d, 314), 0.85 (d,
311); Ms (ESI) niNf' 15424 [ M+1] +. Pharnacol ogi cal Screens Materials
Reconbi nant h fr agt algki ne (hC r gconbi nant hurman

i nterl euki R L- & _ord 20 _hcxel hased from PeproTech Inc.
UK. Reconbi naflt [M25%]-Yr a3t al ki neN( hd¥mar® apd ) 1251] hiL-8 with the’
specific activity of 22 /@éﬁm) was purch M fromNEN(r) Life

Sci ence Products, Inc., WK 04- AM was purchased from Ml ecul ar

Pr obes, USmebdlhst@édm&dhcﬁﬂbetﬁﬂemE—S[[M@}Lﬁm@cﬁpyalamwmsﬁgﬂ]ﬂgcs}aﬂ@[(uaa@el |'s The
conpl ete human CX3CR1 cDNA ( GenBank accessi on nunber U20350) was

extract ed fhyesecymsH)- Wmlwm@&lﬂér]@@?iﬂﬁﬂ >-glpyranigwe HE)-e5i (68 m&hd
ligated i nhem@gg@gg%sk Psﬁglbgg’gaeéﬁ% L& Wl h9 @fthegi?& chuiagr t

correspondl ng and |rther su Ione Into
pPCcDNA3. 1zeomét asm d DNA was prepared using Plasmd Mdi Kit

e i ack MV CRRSD oBGtenrs PO @5 B S M s o Powestied s
then introgyeadsi nh)os. M6 RIHEABEYOMIS 4.12 (m, 1H); 3.44-3.30 (m, 2H, obscured by
water signal), 1.66 (d, 3H), 1.61-1.27 (m, 3H), 0.84 (d, 3H), 0.74 (d, 3H); MS (ESI) m/z
424 M+17".

10
and 45 mg of the last eluting isomer:
'H NMR (DMSO-dg) & ppm 12.35 (br s, 1H), 8.52 (d, 1H), 8.38 (d, 1H); 7.62 (dd, 1H);
7.12 (br s, 1H); 5.15 (q, 1H); 4.62 (t, 1H); 4.21 (m, 1H); 3.35-3.15 (m, 2H, partly obscured
by water signal), 1.65 (d, 3H), 1.63-1.29 (m, 3H), 0.88 (d, 3H), 0.85 (d, 3H); MS (ESI) m/z
s 424 M+

Pharmacological Screens
Materials

Recombinant human fractalkine (hCX3;CL1) and recombinant human interleukin-8 (IL-8 or
20 hCXCLB) were purchased from PeproTech Inc., UK. Recombinant ['#*I)-fractalkine

(human) and ['*°T] 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.

s Celis
The complete human CX3CR1 ¢DNA (GenBank accession number U20350) was extracted
from human brain mRNA (Superscript, Life Technologies) and ligated into pCR-Blunt II



5 ki dney suspension (HEKS) 293 cell line containing a vector for
stabl e expression of a chineric O-protein Gccgis. A stable clone was
gener at ed wioiZoeszozgs zeoci n (500 p. g/ L) and hygronyci n Kchk2eit7@6u%E)
sel ection. For further applications the cells were naintained in

Dul becco's nodi fied Eagle's nedium Ham's nutrient mx F12 (DVEM F12)
cont ai ni ng pyridoxine and suppl enentedowi th 10% (v/v) fetal bovine
serum 2nmM L-glutamne, 100 io Um penicillin and 100 ng/ m
streptomycin, 250 i.tg/nL zeocin and 1001.tg/ nL hygromycin. Cells
expr essi ngTOROwect@XERAroden hiThethsdrt @meehdiag bOX €2R 1Ghansodxda aad durther

cul tured in, EMEM.cont ai.ni ta nd suppl enented w -10% FBS
(Fr om paa, Saiietet 56 Besd oo bl 2 s RSP TTR TR M A\
a1 S WS e Nt o,
g ici : rane prepara spare, grown a 0
002 and haPOBEILEEF SHPreEURHIBRO I FGRHE Yo+ e PERUES P  HPAR e e
Tris-HCG phdrey4uspensidhNHERFBA29 Doell 1inE £dftaifiag b LEAG for: stablexpRbsdidh aTae 20
centrifuged at 300xg for 10 min and the pellet_is resuspended_in

har vest i ngchyaerced-protein G- 1 §iablg ghane was goneratedutiliging zeocin (500 pg/mlL) and

et hyl enedi api Gl e, GGRTA - O ' I3,
pool ed and%%g&nqlg%g uspgcg&gglbouncehﬁgﬁglbcgﬁgngy &%Qﬁgﬂ%@?}égpﬁ IS
cent ri f ugeBulbeccd '8 QUi dHEagle Sonedium/Bad's nesiastpan e 2l (DMENHF 12 sentaiging

buf fer usinag.,U.tra-Turrax - n l.i.quot s _ar tored at -80C.
Prot e n condishtpéFiesbhERerd bR 8RRt Sefbary el 0
descri hed Upmligasitilligindri 00 A@AR, stréethycilBROC gL zk86n aBHOugARA7) . | n
vitro receﬁt or Binding Assay Conpetition binding studies of
[1251] f r aktPERHE were performed in 2 nL 96-deep-wel |l 30 plates
(Beckman, CGermany) in a total volunme of 1000 4/well. Each well

cont ai ned 4olsERPIESIRIMmAR £XCR2I0bNC Fammisafenses Ceprwand apftcuttered in
receptor coNERALdAldiofGREarkx RN LidpRREAYd wif 10% FBS (from PAA, Austria), 1%

non-essential amino acids (NEAA), 100 U/mL penicillin and 100 pg/mL streptomycin
15 (PEST) and 500 pg/mL geneticin/G418.

Membrane preparation
Cells are grown at 37°C and 5% CO; and harvested at 60-80% confluence in buffer
containing 10 mM Tris-HCl pH 7.4, 5 mM EDTA, 0.1 mg/mL bacitracin. The cells are

20  centrifuged at 300xg for 10 min and the pellet is resuspended in harvesting buffer (10 mM
Tris-HC1, pH 7.4, 5 mM ethylenediaminetetra-aceticacid (EDTA) and 0.1 mg/mL
bacitracin), pooled and homogenised using a Dounce homogeniser. The homogenate 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

25 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
30  plates (Beckman, Germany) in a total volume of 1000 uL/well. Each well contained 10 pM

['®I]-fractalkine and membrane equivalent to receptor concentration of 1 pM in assay



buf fer (50 mM Hepes-KOH, pH 7.4, 10 inM MyCl2, 1 nM EDTA, 0.1% (w V)
gelatine). Ten concentrations (2 points/log unit)-of the test
conpounds wermogusersgli ssol ved i n DMSO and added to reacle@/dB20mtoooss7
concentration of 1% (v/v) DVMSO The assay was initiated with the
addi ti on of nenbranes and incubated at 25 C for 24 h. The reactions
were stopped by 5 rapid filtration thregugh What man G-/ B gl ass fi ber
filters pretreated with 0.3% pol yethyli m ne and subsequent washi ng
with ice-cold buffer (10nmM Hepes-KCH pH 7.4, 500nM NaCl) using a
Brandel r ebefr ¢50 ioMridipagKOEE, pESt4 10 mSE MOl | adM 6P Téoe kYed(ini'v) gelstine).
addedand r adi oact|V|t s determ in a Packard 2500TR | I qui
Scint i at Foh Rt & Bl e (e afmagifhey p3aintird Adhso
conpet it i oandxddet togeash uﬁhﬂ&omreﬁtrepieﬁ bOI%¥dv) DMSONThd asadyensas liitiatdd with
clear bottgm 96-wel] isoplate a fi, vql of. 200 1L

cach wel | DEiaee s er ssangibnpt s Lot dWebriont yerssgped by
G / mmol ), f@mlmmﬁﬁéughrwmmaﬁ GBIB Qadifibal flfdts dreredd pidh0geept or s and
1.5 ng SPA-heads. i.n ass%ﬂ:buf er [50 |nM HI%Pg Kg]—( pRH.7.4, 10 m M 15
MyCl2, 1 nRelEghykimipe agsp Wnb‘@?sﬁ’ﬂlgﬂi‘]l igfreold bufer H’rﬁ‘B\‘S%‘H%S KigH e 7.4,

treated as;@RaMNa2CHR8InE Q'Bréﬁ@l%éetfor bindE} B&vés‘ier@ﬁrﬂﬂll%dh%@cktﬁll e
presence of 500 nM unl abel |l ed hl The agonist hlL-8 (a

concent r at el apstinrsdviyarasdeterpinesn g iacksr b OPT R iquid seipdisoneounter.
refer encaggmqgmr s@ach test occasion. The peptide curve does not
contain O The bindi'ng reaction is started by addition of 140 Iit
menbr ang- SPA preparation, and the sanples are 20incubated in dark at
RT for h. Assay plates are counted in a liquid scintillation

count er (Wihé BET)MICB aBepaitio bifiding wbadibd &0 pérfarmedar diighiEd estn whitSipar
135Sl GTPI 6! bi ndi ng. The [355] GIPyS bi ndin tudi es were carried out
0ol ar - BRSNSl GEMaes A G0E vPmBS A0 Eead VR oz 150 BM
concent r at j1opsyipfy (%gzelﬁ'c abvRY 0860 &:amﬁ.en %émam#@repmd&%emme

(final cone 1% and at roonitenperature. nbranes expressing t
hCX3CR1 r epEpt@ptofsfandd|> rap B btada in aray2@ffes [QO mw&smm pHviek, éO axMIed

n9eok bbb RRERIR. Sl SRRST g S Yk gl AR
gel atin, 1goBgpesifipbmtmns Hdetndindd Hthé Sefncdyd %Omﬁnléﬂeiled WemprRaes,

SPA beads and 30 drugs were pre-incubated 30 m n before addition of
310 pM fr akgomiskilhed aspnasaixdtionirespese gwqﬁprat&mm B, isased api eferenas
defi ned astheat|V|t it hout kt.al kine sti t

bi nd ng_ buFTRyRS et b P b loc biBE st SUtEp@l SO PRI ¥
the additi esactad if ﬁfrﬁh@fﬁ’&ﬁﬂérﬂof&m hl]aﬂlenﬂ:@m@m mtpaaitionfand ik sihplendde a
final assay vol une of %grl ment was term nated 30

mi nut es?®| atnepbatag ip dagk g Pﬂ] Eﬁﬁﬁlhoﬁssav Pb erecpyRtsdin adiguidscipgiliatign counter
S(differ e”kwgl'larc?\}fzkfo%é@'rﬁpﬁ'x H‘.&% AAfpaRGE] 'n§é¥tUSASet ermned in aliquid
scintillatron counter M croBet a Tri Lux 1450).

[P°SIGTPS binding

The [*S]GTPYS binding studies were carried out in clear-bottom microtiter plates in
25 duplicates with 10 concentrations of the inhibitor (2 conc/log units) diluted in DMSQ (final

conc 1%) and at room temperature. Membranes expressing the hCX3CR1 receptor (final

concentration 20 {tg protein/well) were added together with SPA beads (final concentration

1 mgfwell) all suspended in GTPYS binding buffer (50 mM Tris-HC], 100 mM NaCl, 0.1

% gelatin, 15 pg saponin/mL and 3 uM GDP, pH 7.4 at rt). Membranes, SPA beads and

30 drugs were pre-incubated 30 min before addition of 310 pM fraktalkine for maximal



Results 10 Typical CX3CRl Ki values for the conpounds of the present
I nvention are in the range of about 0.1 to about 1000 nM G her

val ues forwOXB@REB18 are in the range of about 0.1 ri Mpa/sarioossD
nM Further values for CX3CR1L Ki are in the range of about 0.1 nMto
about 25 nM Results fromin vitro hCX3CRL bi nding assay for final
conmpounds are shown in Table 1. 15 Taldle 1. Exanple no KIJ (nM | 5.8
2 20 3 Not tested* 4 18 5

stimulation. Basal activity was defined as the activity found without fraktalkine stimulation
(GTP¥S binding buffer). After additional 30 min the reaction was started with the addition
of [**S]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
5  (different directions) and the radioactivity determined in a liquid scintillation counter

(Wallac MicroBeta® TriLux 1450).

Results ,

10 Typical CX3CRI1 Ki values for the compounds of the present invention are in the range of
about 0.1 to about 1000 nM. Other values for CX3CR1 Ki are in the range of about 0.1 oM
to about 500 nM. Further values for CX3;CR1 Ki are in the range of about 0.1 nM to about
25 nM. Results from in vitro hCX3CR1 binding assay for final compounds are shown in
Table 1.

15

Table 1.
Example no Ki (nM)

5.8
20
Not tested*
18
Not tested**
214
440
97
1.5

sl | B e (o —

oQ|co
(=8 k=

*) diastereomeric mixture of examples 8a and 8b.
**) not available in enough quantity for testing in the in vitro hCX;CR1 binding assay.

20

The compounds of the present invention wherein R1 represents Me (containing a branched
thioalkylpyridyl group in 5-position) are both more potent antagonists at the CX3CR1

receptor and/or less potent antagonists at the CXCR2 receptor than corresponding



Not tested** 6 21.4 7 440 8a 97 8b 1.5 *) diastereonmeric m xture of
exanpl es 8a and 8b. **) not available in enough quantity for testing
in the in wotoa/d@AXBCRI bi ndi ng assay. 20 . The conpounesT/sEed7verss?
present invention wherein RL represents Me (containing a branched
thioall cyl pyridyl group in 5-position) are both nore potent
antagonists at the CX3CR | receptor aréd/ or | ess potent antagonists at
the CXCR2 receptor than correspondi ng

. 1 - .
reference compounds wherein R represents H. Such enhanced selectivity with respect to

antagonism of the CX3CR1 receptor is expected to result in significant therapeutic benefit.



62 1 reference conmpounds wherein R represents H Such enhanced
selectivity with respect to antagoni smof the CX3CRl receptor is
expected to result in significant therapeutic benefit. Cains 1. A
conmpound of forrmula (I) (I') wherein: 1 Rrepresents CH3 or CF3; R2
represents halo, CN or Cl-6alkyl; 63

Claims

1. A compound of formula (I)

R

R3 OH

\N

S At 1

N R
o=<N |N /)\S “
H TR,
N

w?erein:
R represents. CH3 or CFj3;

2
R represents halo, CN or C;-galkyl;
R3 represents H or CHa;

R4 represents H or CHa;

n represents 0, 1 or 2,
wherein the term “Cj.galkyl” includes both straight and branched chain as well as cyclic alkyl
groups;

as a free base or a pharmaceutically acceptable salt, solvate or solvate of a salt thereof.

2. A compound of claim 1, wherein n represents 1.

3. A compound of claim 1, wherein Rl represents CHs.

4, A compound of claim 1, wherein R2 represents halo or CN.



R3 represents Hor CH3; R4 represents Hor CH3; n represents 0, 1 or
2, wherein the term"G .6alkyl" includes both straight and branched
chain as well as cyclic alkyl groups; as a free base or a
pharmaceutically acceptable salt, solvate or solvate of a salt
thereof. 2. A compound of claim1l, wwdrein n represents 1. 3. A
conpound of claim1, wherein RL represents CH3. 4. A conpound of
claim1, wherein R2 represents halo or CN. 64 5. A conpound of claim
1, wherein R2 represents F or 02 6. A conpound of claim1l, wherein
R2 r epsesaniosmpobhd of clAmclg mheiendR OfepedsaitsiF by Ohherein n represents 1;
Rl represents CH3; and R2 represents F, O or CN. 8. A conpound of
claim1, wherein the pyridine is attached in its 5-position and has

C in 2- position, 9. A conmpound;of claim1, wherein the pyridine is
at t ach@d Arrompeund efgdaim o wharsin RareraeentnCAL position. 10. A conpound
of claim1, wherein the pyridine is attached in its 2-position and
has F in 5- position. 11. A conpound of claim11, wherein the pyridine

I's att 3¢ hgdcolmrf)o{ngds ofz 61&%31',%!11%%11""{‘ geppe%gntsd]; ﬁhre%fesgnqg bhg;oa?]d R2 represents F, Cl
or CN.

8. A compound of claim 1, wherein the pyridine 1s attached in its 5-position and has Cl in 2-

position.

9. A compound of claim 1, wherein the pyridine is attached in its 2-position and has CN in 4-

position.

10. A compound of claim 1, wherein the pyridine is attached in its 2-position and has F in 5-

position.

11. A compound of claim 1, wherein the pyridine is attached in its 2-position and has Cl in 5-

position.

12. A compound of claim 1, wherein the pyridine is attached in its 2-position and has F in 3-

position.

13. A compound of claim 1, wherein the pyridine is attached in its 4-position and has F in 3-

position.
. . o3
14, A compound of claim 1, wherein R” represents H.

15. A compound of claim 1, wherein R4 represents CHj.



12. A compound of claim1l, wherein the pyridine is attached in its
2-position and has F in 3- position. 13. A conpound of claim1,
wherein the pyridine is attached in its 4-position and has F in 3-
position. 3 14. A conpound of claim1l1l, wherein R represents H 4 15.
A conpound of claim1, wherein R représents CH3. 65 16. A conpound
according to claim1l1 selected from 5- {

R15) - 1- (5-chl or opyri di n- 2- ypethyllthio) -7-

{[(1R) - 1- (hydroxynet hyl ) -

met hyl bﬁltquampnmi}iE@O@i}nmp&m1d[mle§tedlflpW| m di n-2(311) - one; 5-

(1 (1R STy SRR DB Dk fygromsmennyiy->-

[1} | %Em gicﬁbjE lﬁnﬁn%]é{)’ %]thmm[mz@mrmewﬁ Of{ei( %Aﬁr methyl)-3 -
met hy| gfﬁf{l 525218%410??[“ t%Yé\?}@leTlﬁ % @ 1&5 @V@Pﬁ%z% 3oney {1(
18) -1 nfefinyftu %ﬁjagﬁﬂcgl[ﬂsphézaa@@tmmm&& 23F)-che] (1 R)

1- (hydr ox
met hyl 5'({1[2}[% ﬁwnm}l[dln Ihtllethedithiof-4- {61 8)-pythydrpxbimmeti(B84 - one; 5- {[(

kLS SR L A P Y e A LA

E [RI( %3) S{(13)- 14(Ml®mﬁwﬂtm4 WyhyRhiop1-{ 1 R)- Hhydroxymethyl)-3-

met hy Héﬁﬁ%ﬁf ?C[}TYéi@ﬁ%f&%féfSﬂnwsmalpb%’.f%oaﬁn 2(311) one; 2-

{(15) - 3{@ (1 B- 1{B(Fltfé)loﬁyl{dmmy%mﬁ{hmwgﬁmﬂhww igm.5o - 2- oxo- 2, 3-
di hy dro 3 thlazoIoL4 rimdin et hi ol et Ayl }i'soni coti noni tri

e; > d{ne[h(yllsl)sdlanm(lcé{ ]tblﬁ@ﬂgl%;%ﬂnmldyrp Biiopeni o } -7- { [(1R -1
(1,310 b G0t 4 BORP T R AN T dfpronymerty) 3

{L (éS) mibttybbutyi]aatingy 1B Hhinz@Bo[gsed] byxlugtdlm-@(%-@[e(lR) 1- S 2311

o R S TR AR e Bt Torh B2 | “sor vare br

sol vat alhgarofu ﬂ@h&zoudmrs&gfgynmlliﬁl-s@l)ﬂmpmynekoaﬁsmcﬂlﬁtﬂga to any one of

claims 1 to or a arnaceutlcalgyﬁacceptable salt thereof, for

use as d@%ié@ﬁb‘ﬁt@yﬂiﬂlf’ )ﬁl)@b)ﬂib@ﬁl €édrlding to any one of clains 1

to 16, 28] t adm xture
it (e BRRIBEGIb AR 18R EERI APy PR PR ahd SOM S OF
conpouﬁdﬂﬁﬁ)iQﬁﬂﬂbam@hwndéyﬂﬁhﬂhhM}ﬁHI@ﬁylone of claims 1 to 16, or a

oai cafAios o RBSS BERER G Bt R o<t R Sa e aher ot ve

di sor de¢ sireslieay o} 4 pidrimageutic ABaRCeptaAd ShliQsol Pl oCRIERY MGG R theddof. 66

17. A compound according to any one of claims 1 to 16, or a pharmaceutically acceptable salt

thereof, for use as a medicament.

18. A compound according to any one of claims 1 to 16, or a pharmaceutically acceptable salt

thereof, in admixture with a pharmaceutically acceptable diluent or carrier.

19. Use of a compound of formula (I) as defined in any one of claims 1 to 16, or a
pharmaceutically acceptable salt thereof, in the manufacture of a medicament for the treatment or

prophylaxis of neurodegenerative disorders, demyelinating disease, cardio- and cerebrovascular



at heroscl erotic disorders, peripheral artery disease, rheunatoid
arthritis, pulnonary di seases such as COPD, asthma or pain. 20. Use
of a conpound of fornmula (I) as defined in any one of clains 1 to 16,
or a pharmaceutically acceptable salt thereof, in the nmanufacture of
a nedi canent for the treatnment or praoghylaxis of nultiple sclerosis.
21. Use of a compound of formula (I) as defined in any one of clains
1 to 1@iheRsclaroBbalsbRICRUbdriphblaY ards § eREAL] Bemaitdid bAREROpulmbRary BReases such
manuf acture of a medi canent for treatnment or prophyl axis of

at her 08¢ COFEs pshipg okpadgi ng t he conposition of the plaques to reduce
the risk of plaque rupture and atherothronbotic events. 22. The use
of a conpound of fornula (I) as defined in any one of clains 1 to 16,
or a phéar bacefi caaidupd at tepthtl)as defitedtiheneafe ofichimbh & torbhywk act ur e of

o1 ovenPIIGRAFHIF TERIETRGE He BP0 hbE PORCBRoiRh AP HEFASSE OF Sl eament or
|e$i0D§n9hymk@QBﬁﬁh dcDdroddy preventing or sl ow ng progression of
exi sting | esions and plaques. 23. The use of a conpound of formula

(I') as defined in any one of clains 1 to 16, or a pharmaceutically

accept abl g58f4 @b fdu@ufg{{@oagggﬁﬁeﬁ% Hﬁfo&f of%ba’ﬁ’ﬁgil GRIERL af O

treatnent or prophylaxis o or transtent brarn 1njury (TBI).
pharmaceutically acceptable salt thereof, in the manufacture of a medicament for treatment or

prophylaxis of atherosclerosis by changing the composition of the plaques to reduce the risk of

plaque rupture and atherothrombotic events.

22. The use of a compound of formula (I) as defined in any one of claims 1 to 16, 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. The use of a compound of formula (I) as defined in any one of claims 1 to 16, or a
pharmaceutically acceptable salt thereof, in the manufacture of a medicament for treatment or

prophylaxis of stroke or transient brain injury (TBI).



