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Novel 3Fy 7ofésuepFiEureds |

WD 2008/ 039138 PCT/ SE2007/ 000857 Novel
5,7-disubstituted [1,3]thiazolo[4,5-d]pyrimdin-2 (3H)
WO 2en®3des i vati ves and their use in therapy FietTiSEf007/000857
the I nvention 5 The present invention discloses novel
7-di substituted [1,3£thiaquo[4,5-d pyrimdin-
ogéthdpzeloH4pbocdpysdmigin-2 (3H) -
their pbepapalholtiRRar BRee¢hieqd! udonmllaki !
conprising themand their use in therapy. Background
of the Invention 10 Chenoki nes play an inportant role
in imune and inflammtory responses in various
di seases and di sorders, including asthna,
at herosclerosis and allergic diseases, as well as
aut oi nmune pat hol ogi es such as rheumatoid arthritis
Figldh df thel [rivieptien scl erosis. These small, secreted

nol ecul.es are a.growin uper fam | f .8- s
The PEsSET R eEben s SFF Bett! by uﬁaﬁ%@%h@&wﬁéﬁ-@m*#&-
2(M)-dRRAeRVASLMoghth&BwitH SR TOKhaS p&ﬂ%fi&ﬁ?hﬁdhacwtical

conprises four 15 groups exhi biting characteristic
formulationsieemprisitg them apditheicuye i@, the@agy. and C- X3- C and XC

famlies. The GX-C and C-C fam lies have sequence
simlarity and are distinguished from one another on
Bathgolnaisifsheoinventonngl e ami no aci d i nsertion between the

NH proximal pair of cysteine resjdues. The C X3-C .
Chemafings PI2Y ¢ BFRORgRA 1ol TRTBRR 4 LABRIOPISSROBFH 7 Bariogs
diselis alPEbSTdQS, iNAYdiRGasthhd, laflefosBBI0IR aAE hlkrpio AREAdO s well as

between t he NH- proximal pair of cysteine 20 residues.
autormgig pakalogieresyplepsstheymatpid ayttiritingnd multiplelsclsinsis ofhespgmall,
seqrble ol M C U ol SRechiRy of IR (Pl S S B8 by o
conderved eydteiopimiotif Ag tihpreseni tivhe theethiemok e Ghper@milgmdmprises four

neutraphi |l -activat.in eptide 2 -2). ~25 - C
RS RIS SEA STk BOrBE it ErGcs b ang - Catd XC
fariIHRO Oihk €SX - ¥APOXTHhfEfesHade sdifétct ORtllarity afdedBk@fzuished from
i ncl ude human nonocyte chenotactic proteins 1-3

ong pampher on grhagis of A ginglepnsno aquhnrESon Retyaehihe AN Fharoximal pair of
1 i on; B - | « EXDr- -

or 5L YRERToR R lnf La R RS0 SRSl Bl gm e

basindf Havig a thible-ainiso amndiindrRed b@yveerBilbie N pox X3l Gair of cysteine

G b R e P Bl bR SR reioes
central nervous system (CNS) as well as of nonocytes,

T cells, NK cells and nast cells. )
The C-X-C chemokines include several potent chemoattractants and activators of

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

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

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

The C-X;3-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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WD 2008/ 039138 PCT/ SE2007/ 000857 2 Studi es have

denonstrated that the actions of the chenokines are
wore@sasaas by subfamlies of G protein-coupl edPCT/SE2007/000857

receptors, anong which are the receptors designated

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

CCR7, CCR8, CCR9, CCRIO and2CCR11 5 (for the CGC

famly); CXCR1l, CXCR2, CXCR3, CXCR4 and CXCR5 (for the

CX-C famly) and CX3CR1l for the C-X3-C famly. These

receptors represent good targets for drug devel opnent

t | at t ld b B
S o tof MelRErROT ! he SO o e i b gibfamilcs
ofwbteﬁﬁcaubléa%désﬁw Resh @&QM ﬁre tﬁ@re%t&%@ég&?ed CCR1, CCR2,

di scl oses certaln fhiazol o[ 4 }i))rlm di ne
t

CEANA IR £ (R C(R4CLREF G Ré,sCC GPhiCHRY, 6CR10 and CCR11
(fofr g%e(?t%ﬁnlkart | cu\t )% %)2&% agoni s%ld%bfaﬁgéﬁg%x ¢

fam&y:)emtl aX;CRhdopthe €eXi- lemﬂmt Tlesse feebmb® sefresent ghod udrgers for

ounds that are rel at t ounds di s osed

dry deyplogmentsinsa seius thapmo at%.&gierrggqpmww lin the
treB Gt bf Girlists Masé‘s sﬁ_&h 4sHRdse 'nﬂ:ntmﬁéh%m%?”par ed to
t he Exanpl es di sclosed in WD 01/58907, the conpounds

of the present invention display surprisingly usef ul

w@lro;ifg%ﬁﬁi g2 sclg%es &aalgﬁlrl]allzst f LIS (g Riivau 1¥esetﬁ ene( gir’]ul as

osur e nve
anfEOMbt6l 6BreCEpIge Unkka t0 fthef ©-D<[10|aﬁd CLe chdﬁ‘i’oku@‘aﬂﬁe&l pacdidulably as

RNS/ RZ)n. H(l) wherein: WD 2008/039138
an@sqvlgszﬁ%b?fcé@‘aﬂsvcep@or-

The present invention relates to a group of compounds that are related to compounds
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

The present invention provides compounds of formula (I)

OH
R\N
S BN 1
N R
e
u N S N 2
N

wherein:
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Rl represents CH3 or CF3i R2 represents halo, CN or

Cl-6alkyl; R3 represents Hor CH3; R4 represents H or
W@ERBB/03G3h represents 0, 1 or 2; as a free baseCDBEZA07/000857

pharmaceutically acceptable salt, solvate or solvate

of a salt thereof. In one enbodi nent of the invention,

there is provided conpounds3of fornmula (1), wherein n

represents 1. 10 I n another enbodi nent of the

invention, there is provided conpounds of forrmula (I),

1w%% ' esents CH3. In yet another enbodi nent
R'o %ﬁ%&fﬁ%%ﬁil6h, there is provi ded conpounds of

2f or nmul 15. wherein R2 represents halo or CN. In
R)/’%Qre%?ﬁgtl%g’?’c%gﬂi"ﬁ@(ﬁﬁ of the invention, there is

3provi ded,  conpounds of fornula (1), wherein R2
Rorepsessabsdl et &l . 20 In yet another embodi nent of

4t he invention, there is provided conmpounds of formnula
R (representatfbpeH3;R2 represents CN. In yet anot her

enbodi nent of the invention, there is provided
nrﬁﬂﬁﬁaﬁi{g%% >formula (1), wherein n represents 1; Rl

as b @Rk 88L1L 8 pldidiacadalRZacc s 8t Solbate & soate Pt a saff tHefeof.

yet anot her enbodi nerit of the invention, there is
provi ded conpounds of forrmula (1), wherein the

In G Bt B3R st R s B PP BB L e ) Pgren
n rapredeinssrl. enbodi nent of the invention, there is provided

conpounds of formula (), wherein the pyridine is ~
attached in its 2-position and has CN in 4-position.

In hibt@ lerBB@RRat oRAORIELRAL thefe it PRVIdBY EfthpRids bfBFBulh §),
provi ded conpounds of formula (1), 5 erein the

wheydin Hi RprdsenteOHgched in its 2-position and has F in
5-position.

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

.02
wherein R represents halo or CN.

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

.2
wherein R represents F or Cl.

In yet 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 (1),

wherein n represents 1; R1 represents CHjz; and R2 represents F, Cl or CN.

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

wherein the pyridine is attached in its 5-position and has Cl in 2-position.
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In yet another enbodi nent of the invention, there is
provi ded conpounds of fornmula (I), wherein the

wWERooBasNas i s attached in its 2-position and haBCIZBEI0N7/000857

5-position. 10 In yet another enbodi nent of the
invention, there is provided conpounds of forrmula (I),
wherein the pyridine is attached in its 2-position and
has F in 3-position. In yet another enbodi nent of the
invention, there is provided conpounds of forrmula (I),
InWoemether édigodyiért A the m\&nﬁbﬁ aednerd providddscothpposdslof Gimandl),
has F in 3-position. et anot her . enbodi nent of
whegein the\pyFiing &5 attapheddn Ft§ 21@9859%51 has b iRrftROSHIOf or nul a
(1), wherein R3 represents H 1In yet another
enbodi nent of the invention, there is provided
In o'oqumthndgnbﬁdimmt wfithe iv(l\te}xtion AgredsereiidedRompewrds of farmula (1),

wherel?) }he \Pyg:gt zflsna(%tal']heerlq dxg [{b ?F}% f“g‘{ }taF;i:em 52%.?@@ on, there

cormpou c?ed from
{ [(1 9)-1-(5- chloropyrldln 2- yI)ethyI]thlo} -7- {
- 1- (hydroxynet hyl )-3- 25 net hyl but yl ] %
In[YEt asﬂ%lﬁx %ﬂdb‘[@t of HepyyenHeny .ﬂafr?{symd@rf@mpsun of formula (I),
wlﬂé'éxlahe]lpyflémte U O ih ﬂ‘s D- f%sﬁﬂ)ﬁ ghdwdslcl M $bosition. {
[ (1R) - I- (hydr oxynet hyl) met hyl butyl ] am no} |
1,3]thiazolo[4,5-d]pyrimdin-2(31-one; 5- { |

[ N -
In[y(n%% [hfy%rh&gﬁl o%:(nq r(r)g {11%' 1.%(\%&){1@6&1 Xﬂ%r%ﬂ pDO\}ld ﬁcgﬁr]ipﬁ%x}ds of formula (1),
whetein fHelpyaidink éf asttthdd] ipyts R4position 2[((Bllrz|)s -FQﬁB;—poBﬁ)ion.
5-{[(1S)-1-(3-Fluoropyridin-4-yl)ethyl]thio}-7-{[ (1R)-
1 (hydr oxymet hyl ) - 3- et hyl but yl ] am no}

[yds adbotRl 820 dhéntDf BeRNVeinfibisl 'tl'ib'rgfs?ﬂ'aw@éaeoon}ﬁgmds of formula (I),
g008/ 039138 PCT/ SE2007/ 000857 -

wheraiRyhepy(idingjig attaohdrid ith 4@091F1§>@@1M/1Pq5tﬂ1p(3}1305¢10n{ [(1
R) - 1- (hydr oxynet hyl ) - 3-
met hyl butyl Jam no}[ 1, 3]t hi azol o[ 4, 5-d] pyri m di n- 2( 3H) -
Ingieesnother §mbddiiB¥nt of the invention, there is provided compounds of formula (1),
- (3-fLuoropyridin-2-yl)ethyl]Jthio}-7-{[(1R)-1-(hydroxy
whm@h;RI YeiBesents H.
nethylbutyl]an1no}[1,3]thiazolo[4,5-d]pyrinidin-2(3kb-
one;

Iy e{z{r{o g‘mi)(;d;mél[t(o} Bleivenl¥ 81 Y 5 Bbda AniPBhité! R WnthlAn),

- 0XO-
wherein R represents CH3.

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

5-{[(18)-1-(5-chloropyridin-2-yl)ethyl]thio }-7-{[(1R)-1-(hydroxymethyl)-3-
methylbutyl]amino}[1,3]thiazolo[4,5-d]pyrimidin-2(3H)-one;
5-{[(1S)-1-(5-fluoropyridin-2-yl)ethyl]thio}-7-{[(1R)-1-(hydroxymethyl)-3-
methylbutyl]amino}[1,3]thiazolo[4,5-d]pyrimidin-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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di hydro[ 1, 3]thiazol o[ 4,5-d]pyrimdin-5-yl)thio]ethyl}
isonicotinonitrile; 5- { [(1
w®00808G3 hor opyri din-3-yl )ethylJthio} -7- { [PARSE2DE7/000857
(hydr oxymet hyl ) but yl ] am no}
[1,3]thiazol o[ 4,5-d] pyrimdin-2(3H)-one; and 5- { [(1
S)-1-(6-choropyridin-3-yl)eshyl]thio} -7-[[(1R) -1 10
(hydr oxymet hyl ) butyl ] (net hyl )am no] [ 1, 3]t hi azol o[ 4, 5-d
]pyrimdin-2(3H)-one; as a free base or a

>- qhﬂnnra@eﬂhbmpyﬂxdinac}a)aﬂiyth@} -34[(1R)-S0hydaégyniathysps-vat e

salt. thereof. The conpounds of formula (1) may

m%&xlewlih{n@eﬂrlé&h%ﬂ@%%dlammn%@mf. c forms. It is
5-f[e1s)! hegm%psfhe&cb wahymhﬂo} e/nﬁntza) qr@gémxg,haﬁ;,@ REOMET S,

racénn t hereof” are
methbdbwléfdnnw}[ﬂl3ﬂthtah@logciaébynmldlmré(3fﬁmnt i on. When

o R R M
dﬂ@hl&r[a,e!thfamspl ﬁ&]p?ﬁlﬁldﬁ{-e@e)ﬂﬁe]ethfyl}ﬁd'(bﬁlctbﬁm’jmh?gjt i
position o e

oal kyl pyr r Qu
[ﬁssaeo@ocs»i}qrpw@m% B B RES 5. the compounds
o{ﬁﬁetl%q bﬁfﬁ}%ﬁﬁﬁo}[ln:y]ﬁﬁ&doﬁm SWH%R&% Kle; hPUP
S not hydr ogen.” Accord to the Invention, we
5- f[(ﬂr&)ﬁe@ q@nkuvmddlrawl)gtbels}tbwf}o?r[[ M?é-lpr epar at ion of a

S GURA bl P i BRI ER o

asa ffeerhspsetmd phbrniaoeutichidy ﬁdck})table 243t, Wl)vé&@ Gleo(D%el&& salt thereof.
PCT/ SE2007/ 000857 6 RA RA Rs OHHOR3 ANN Ox< S
NNS NNSSNN HH (Il) wherein R3 and R4 are as

Tl'%fé%ﬁ%@lﬂlds 3 Fhadl! 6] r{ui)) exist M dtdteSsSHRRAURAD: utdnribihns. 1t is to

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

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 thioalkylpyridyl group

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

. .. 1 .
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 (II):



5R L jJ (R)n N((IlIl) wherein RlL, R2 and n are as
defined in formula (1) and L1 represents a | eaving
w@e@ap39188 b) hydrol ysing a conpound of for nuPEI/SE2P7/000857
10 WO 2008/ 039138 PCT/ SE2007/000857 7 R4 R3 OH N
HBCAUAS NND NS/ (RR)n N (IV) wherein R, R2, R3,
RR and n are as defined in 6ormula (1); 5 and where
necessary converting the resultant conmpound of formula
(1), or another salt thereof, into a pharnaceutically
acceptabl e salt thereof, or converting the resultant
conpound of formlila (I) into a furth¢r conpound of
formula (1); anm e desired conv
resul t ant coﬁpound f formula (1)
I somer theregfs 10 | HsHOa) e/LR%ctants (rr)
and (I11) are Ebum ed gether inm a Nitable organic
sol vent such as di net hyl sul foxi de (
acetonitrile 8 < hyl - 2- pyrrol i ¢§410

reaction CS:éptibnal y perforned in the
added organi cN kférgag%c bas, N N
triethylam ned N, N-dii sopropyl thyIaA*ne Dl PEA) or

sodi um hydride. The reaction is perforned in the
presence of a mld reducing agent such a sodi um
bor ohydri de. The 15 reaction is conducted at a
sui tabl e tenperature, noqully bet ween room

t enperature and

nto an opti cal

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

with a compound of formula (III):

1 A
L/Q@_(Rz)n
N

()

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)
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the boiling point of the solvent. The reaction is

generally continued for a period of about one hour to
woe@snemEBs or until analysis indicates that foPCESEN7/000857

of the required product is conplete. A suitable

| eaving groups L1 is hal ogen, particularly chloro or

bronmo. In one enbodinent, L1 represents chloro. 20 In

process (b), the reactant (IV) is subjected to acid

catal ysed hydrolysis in a suitable organic sol vent

such as 1, 4-di oxane, tetrahydrofuran (THF),

di met hyl sul phoxi de (DMSO)} WO 2008/ 039138

PCT/ SE2007/ 000857 8 or t hyl - 2-pyrrolidi none

(NWP). Suitable aci dR*ncl ude i norgani c acids such as

hydrochl oric acid or Bbydrob onic(ﬁgid, or strong

organi ¢ acids such aBR~jfsu cetic acid. The

reaction is conducted at sui tabl e tenperature,

normal 'y between roo tepperature, and the boiling

poi nt of the l_yent/. [ s generally

continued for 3a peri hour to one day,
'@ﬁ of the
be 5

or until analysis indl catNs tHat
required product is conplete. It Wl pparent to
a person skilled in the art that inNhe above
processes it may be deshw?ble or necessary to protect
an am ne, hydroxyl or other potentially reactive
group. 10 Suitable protecting groups and details of
procegses for, adding and renoving such groups are, in
whgeeireRalR -, Re) R &mlovare anddfined ar formBe€l); f or exanpl e,
"Protective G oups in Organic Synthesis", 3rd Edition
(1999) by Greene and Wits. The present invention

and Bfeed HEEARTRRUAT, B o ohebidd 4Tl AR B Bley st thereot,
into b gharimacanticdllyacgatable satthelsofd) or dngatingthe resultant ¢papioand of
bases.. Suc salts wl]_nor ly.b ar.mgceut i cal
BRI A A Rt PRI Chghd Bhel Buen crbaTing Mefesultan
codp&RBbRRIrRuRGT)G%o 8 ofiRaI8SomBR RO utility in the
preparation and purification of the conpound in

question. 20 Salts of compounds of fornula (1) may be

In pRCOE Qa béﬁe '&&%&Hﬂﬁ%@n{%ﬁ? c%&%ﬁ?ﬁher% a @uil%ﬁieto’rganic solvent

nanti ofrer or race er eor, one Or nore
suchcpsidnactbyits faxidet (DM P acpunitatesordemethpl-2-pgpselidinohie §NMP). The

rea‘rﬁﬁgrgﬁlo?)ﬂ%nr@élpggpé%ﬁﬁé %@gefl'lstgnclgnrof %p] g(g(ie\c/le()rr]éanloc:rorqr?odrigelljnqg {)ar;e such
as triethylamine, N,N-diisopropylethylamine (DIPEA) or sodium hydride. The reaction is
performed in the presence of a mild reducing agent such a sodium borohydride. The
reaction 1s 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 chloro.

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)
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solvent in which the salt is soluble, for exanple,

wat er, di oxan, ethanol, tetrahydrofuran or diethyl
we@RGwen391ss a m xture of solvents, which nay bePCESE2/@TI000857

in vacuo or by freeze drying. 25 The reaction nmay al so

be a netathetical process or it may be carried out on

an ion exchange resin. Conpounds of fornmula (I1) may,

in general, be prepared using known nethods that wll

be readily apparent to the man skilled in the art.
or DAfetByl Qpyatolidalbhe (NMRY . Suitsbls BaddintlndSnbiyaRic adids duch\4d

2008/ 039138 PCT/ SE2007/ 000857 9 SCheITE I R4 R4 R4 3
hygyqehlony. pqighoray drebsamigaQidyer stegngigrgapicgeidysygh ag tijygroacetic acid.
Thgreaﬁlorl 18 con(ﬁlctedut Ns@dbwlﬁﬁrm &Ma%é&ve%o%@eramre
andjtl@ boNunlg—popR- of the splvent NI mlaqﬂoglgememlly cntinpedfona peyi@l of

ab(_)1§ 0’1\1|e h'mgrltcl) zme day, or until analysis indicates that formation of the required product

1s complete.

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

3rd Edition (1999) by Greene and Wauts.

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

compound in question.

Salts of compounds of formula (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 carried out in a solvent or medium in which the salt is insoluble or in a
solvent in which the salt is soluble, for example, water, dioxan, ethanol, tetrahydrofuran or
diethyl ether, or a mixture of solvents, which may be removed in vacuo or by freeze drying.
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

1.



Compounds of fornulae (I11) are either comercially
avai |l able, or known in the literature, 5 or may be
w@e@pas|as usi ng known met hods that will be reapdT/§E2007/000857
apparent to the man skilled 1in the art. Conpounds of
formula (1V) are either known fromfor exanple WO
01/ 25242 or WO 05/33115 or9may be prepared using
known nmethods that will be readily apparent to the 10
man skilled in the art. One such suitable route is
shown in Schene 2. 15 W3<h&®81039138 PCT/ SE2007/ 000857
10 Schenre 2 RRA R4 R3 OHLER2)nN R3OH NNNS ~N
(1) S~NR| H2ZNN ~ HZN~- NN SH N NS (R2)n M NO
NaNO2 N HCl, R4RAN()—|K()—| H aN R1
SAN 1 NMUNBN (RN G WS (Rpn (1) \N (VLI)
Conpounds Féi\f A (V) are it wh

01/ 58907, 1/ 25242N Ngr WO S
S a 2 S N ’ N~
H,N Ci Cl
N )\ o O LA S)\\NI N/>—
KOH
MeOH
R4 \/6\ \/6\
3 OH HO
R~ 2. Hel OH HO

N/

N |
L s/k\wu#‘)*\)\ /k

(i)

Compounds of formulae (III) are either commercially available, or known in the literature,
or may be prepared using known methods that will be readily apparent. to the man skilled

in the art.

Compounds of formula (IV) are either known from for example WO 01/25242 or WO
05/33115 or may be prepared using known methods that will be readily apparent to the

man skilled in the art. One such suitable route is shown in Scheme 2.



02/ 76990 or may be prepared using known nethods that

wll be readily apparent to the 5 man skilled in the
W@ea08/05%a88 exanpl e, conpounds of formula (V), aPdI/SEE®NTE0857

those of formula (VI), may be prepared as shown in

Schene 3: 10 WD 2008/ 039138 PCT/ SE2007/ 000857 11

Schene 34 4 RNOHR3 OH Na(s) NS NH3(I) S H2N-\

/1T NP\ NN SAr NNNSH (V) R RA L (RR)n ZOH N N

(111)y SNR i-Pr2NEt H2ZN-<\ | 1 DMBONN S/ (R 2)r,

(M) N Suitable specifi Scheme®ods for the preparation

of conpounds of fornulae (I1), (I11), (I1V), 5 (V) and

pr esentrs&pphy cati on and h , et hodé”r epr esent
speci fi g enbodi Nt g5 of (BNO0cesspgs of X heoH
invent mN er medi at eonpounds nay~Nfe 0€ed as such

rot gcted form Supfable protectil grlpups and

de "N rocesses.__f_cha,cld.l.ng,.@gm(\zgtL g su
gr olips)) sgeneral , wel |

NaNQ,
HCI

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:
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10 known in the art. See, for exanple, "Protective

G oups in Organic Synthesis”, 3rd Edition (1999) by
w@e@ens1and Wit s. The conmpounds of the invent i PCI/SE#07/000857

i nternedi ates thereto nmay be isolated fromtheir

reaction mxtures and, if necessary further purified,

by using standard techni quest 15 The conpounds of

formula (1) may exist in stereoisoneric forns.

Therefore, all enantioners, diastereoners, racenmates

and m xtures thereof arg&hemeBuded within the scope of

t he invention. The various optical isoners nmay be

i sol ated by ation of a stereoisongrijc mxture of

the conpoun s usiing conventi onal tec |q s, for

exanpl e, fracgkton coystallisation, '

2008/ 039138 PCT/NSE2007/ 0QQ p7 12 Alt r y, the

vari ous optigal soners IaRy(i) be prepared irectly using

optical | ngl e tartlng_naterl e~donpounds of
formul a %1 ﬁmxesbqustereoge _*§$ ez\and may
thus exist in four somerieiforns as

s di'screte ste
shown in fornulae (la) to (1d) A R4 8 OH3 OH RR N
AN O=( S\ ROS( S\ NR NNSZANMNSH(R)nH,

(R)n (la) NRIB) N R4 R4 RE OHNN SR
O==< S \N R " S FggHNS(R,z
~

N™

S L
(V1) J\E}

DMSO

Suitable specific methods for the preparation of compounds of formulae (II), (III), (IV),
(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
“known in the art. See, for example, “Protective Groups in Organic Synthesis", 3rd Edition
(1999) by Greene and Wuts.

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

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

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

compounds using conventional techniques, for example, fractional crystallisation, or HPLC.
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J)n/ n N (ld) N (lc) 10 All such four stereoisoners
and any m xtures thereof are included within the scope
w@BooBka9138 nventi on. I n one enbodi nent, the conPpOURER0TH00857
formula (1) have the stereochenistry"8hown in fornula
(la). In another enbodi nent, the conpounds of fornula
(1) have the stereochem stt¥ shown in fornmula (1b).
15 I nternmedi ate conpounds nmay al so exist in
stereoi soneric fornms and nay be used as purified
Alenanité¢lp ey wrioth apsita isearBIsay Heaptapartl direaly usingopti@dly adtive
thls Sﬁfflflcatlon the term"Cl-6al kyl" includes both
Sand branched chain as well as cyclic alkyl
groups Cl-6al kyl having 1 to 6 carbon atons and may
be, but is not limted WO 2008/ 039138 o
Thecmnprrdo gl fopoasd) congin tyo stmogsmlc ceafrps/gnd rppyghwsskist in four

iRl R sonft s ps B oA 00D 17 ey

I - hexyl or cycl ohexyl. In thrs specrfrcatron the term
"hal 0" or "hal ogen"” refers to fluoro, chloro, brono,

and i odo. The conpounds of formulg (1), and their
phar maceut | |y acceptable salts useful because
t hey pos&e har macol ogi cal actr%rty S ant agoni sts
of the CKSCRL- or. In partigilar. @n conpared

to the conmpaunds specifically exenpl®¥fied in WO
01/ 252428 ncongounds of fornul y of d'he present

|nvenﬂﬁ§1 s$ess sr |f|cantl rqyed pot ncres
for inbhi |tﬂbn recqgbt oN afy’
decr eased potenC|e hibition 10 of t e %5@2

receptor. P8 erred conpounds of thePresent Nnvention
di spl ay both enhanced potency for the inhibition of
CX3CR1 and decreased potency for inhibition of CXCR2.
In one asp the present inventiop vi des a
conpoundRof fqrmula (1) or a phaﬁnace tically

accept abge_: t eof, for use ms_a nt. 15

I n another pect the present i nvent ihon provi des the
use of as QundRof formul a (I) EE%§N R

/)\ n ~
'Ljff;} ﬁ N" s ")
e,
N

All such four stereoisomers and any mixtures thereof are included within the scope of the
invention. In one embodiment, the compounds of formula (I) have the stereochemistry shown
in formula (Ia). In another embodiment, the compounds of formula (I) have the

stereochemistry shown in formula (Ib).

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

enantiomers, diastereomers, racemates or mixtures.

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

as cyclic alkyl groups. C;-galkyl having 1 to 6 carbon atoms and may be, but is not limited
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pharmaceutically acceptable salt thereof, in the
manuf acture of a nedi canent, for the treatnent or
w@e@plgdiaxi s of di seases or conditions in whi cPCT/SE2007/000857
ant agoni sm of the CX3CRL receptor is beneficial. 20
In anot her aspect the present invention provides the
use of a conpound of formula& (1) or a
- pharmaceutically acceptable salt thereof, in the
manuf acture of a medi canent, for the treatnent or
to, phicRipydtiad] 5-pobyl) epropdie g dasil, atbu%e sding @l geitgl, n-pentyl, i-pentyl, ¢
- denyel i nating di sease, cardi o- and cerebrovascul ar
Pe%\'b’h BEHBYy %‘?‘F’&‘ﬂdr%}"d&r‘:ﬁc lobgxyl pheral artery di sease,
rheumatoid 25 arthritis, pulnonary di seases such as
COPD, asthma or pain. In another aspect the present
In thas/spaciifioatioprtbe/fette Shaleleor 'bdogdn” aefers it Buerd, dilor hromb zand 10do.
(1) or a pharmaceutically acceptable salt thereof, in
Tht bempands efrbiiiga @, and eid pamBdtticallp bedep@ble k416 ate Bkl ¥cause
prophylaxis of multiple sclerosis (%E% 30 WO
theyposesFharscriogicamoity /ap auagopists i the (X it resptogdp patticular,

wish SRR R 1o FOBR R ReR bR R R0 AT
cofp&rRIe bf fdrﬂ?autar(ﬁ dm{fré‘é'éhﬁh@en‘ﬁtm Bod¥BdismpanRahtly mffrodede

treatnent or EhyIaX|s of at herosclerosis by

pofsneioefor urﬁrgblémﬁd e £XdUR1 m@epthearfddph@qcr@sﬁdmotenﬁ@wfor inhibition

Ierot| |.esi ons or ues and/ or
of e SRR A e Bresir s BB s por g gy iglay both
enhﬁr%é@%’&e@@(kﬂh@ﬁﬂhﬂﬁtlod &F @OURIEIndRR BRSded Tth%nd%f 123 ﬁiﬁlbmon of
i nvention provides the use of a conpound of fornul a

CXCR2.or a pharmaceutically acceptable salt thereof, in
t he manuf acture of a nedicanent, for the treatnent or

In ﬁ%iﬁewél}a RICSS 1Y EA4108 PEQVates dicempgundied fefrmp (hes 2
ARichiP e talglgga ﬁ%r  Yor tug%%soa hEfUfifent he i sk of

aque ruptur otic events. |In another
aspect the present invention provides the use of a
conpound of formula (1) or a har maceuti cal |
In gaethgsrappsicith grasent fieatign proyide mﬂffaef@mp@dcﬁf fgrmula (I) or a

phgl%?lg glﬁlrgg{]}; ?ccfaﬁgblg hz% t tg%regﬁsnn%n‘fnagufiagtg?%)oméfgxdlcament for the

e or rarn
treatment or prophylaxis of diseases or conditions in which antagonism of the CX3CR1

receptor is beneficial.

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

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

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

treatment or prophylaxis of multiple sclerosis (MS).
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According to the invention, there is also provided a

nmet hod of treating, or reducing the risk of, diseases
w®@r0080smdBs i ons i n whi ch antagoni sm of t he CX3QRIT/SE2007/000857

receptor is beneficial which conprisés adninistering

to a person suffering fromor at risk of, said disease

or condition, a therapeutitally effective anount of a

compound of forrmula (I) or a pharmaceutically 20

acceptable salt thereof. There is also provided a

nmet hod of treating, or reducing%the ri sk of

In graihes deRssHbF BEESERS NVaRicsRIRYIdes the Hrenfiacampadpf Sermada (D) or a

phSilagk fcalZyFPccS%‘ﬁbﬁiPEa MASEYE thﬁhﬁﬁﬁtﬁérﬁl %f%%%e%i&b%ﬁ{ Bt 5
per i pher artery diseasé, r eunmator g art ritrs,
trepti DO TYplaxBas athefigclBrosis bpRVentaft dadior 2&lubihg i formhdlion of
a person suffering fromor at risk of, said disease or
neWatherescsFptic dgsians Phplagies apdotpTe vImpRg SegouiEPHIZELSSIoN
ex&gﬂtﬁgﬂ@g&ﬁ%ﬂi%egherapeuticalIy effective anmount of a
coﬁ%oun 0 Sritul a (1) or a pharmaceutically
acceptable salt thereof. There is also provided a
nmet hod of treating, or reducing the risk of, nmultiple
In gudther@spest thyBieserg vienticn greyidesrthe uefafaicnmppurnsimidermada (1) or a
risk of, said di.sease or.conditio wherein.the t hod
PGS 6 R BB OB Bsn S ogute 5 pgpiagont or e
treBGMEnNbSIrSFHy sl oF afHafosPIEFo3R by RhAdREpAREA &b of the plaques to
effective anount of a conpound of ~ forrmula (1) or a
redoioa thesisle off plapk lyptae eetrtisdobtbrogdbtic ¢veetseof . There i s

al so provided a nethod of treating, or reducing the
risk of atherosclerosis by 5 preventing and/ or

In bESHH 'ag%c{ {i€ %9(? A eﬁtgbnggroﬂﬂgg i h&r &%“c}c»%&?%d&%ﬁf&%ﬁ&i‘é) ora

or plaques a reventing or s
phpmegeersilpacceptatds st thexgof, asthe ranafactup dgueslidameat, for the
person sufferin fromor at risk of, said disease or
treagpeat OF RIAPhYlaE AisHoke tippsips praib Py EBDadni ni st eri ng
to the person a therapeutically effective anmount of a
conpound of formula (1) or a pharmaceutically

A6 1BlthecinSatibn, theE @aflso prdfldddemethbs ofrés®inB @ Yédieihgdhe risk
nmet hod of treating, or reducing the risk of

of iyrases S& padgions iyyhick pripggnin eftbe E3npBd iredentar stbepeficial which
co S G0 e NS S oSk B S50 B
a tAérapdutikalBf effeilethnfbuf €S oRIpoGRNGK foirilla (1) WPEpRIrRaddiBeally

nmet hod conprises admnistering to the person a
acedptabkpalitherenif] y ef f ecti ve

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
or pain in a person suffering from or at risk of, said disease or condition, wherein the
method comprises administering to the person a therapeutically effective amount of a

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

There is also provided a method of treating, or reducing the risk of, multiple sclerosis (MS)

in a person suffering from or at risk of, said disease or condition, wherein the method
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15 anmobunt of a conmpound of fornula (1) or a
phar maceutically acceptable salt thereof. [In another
w@zpensoiste i nvention provides a pharmaceuti caPCT/SE2007/000857
formul ation conprising a therapeutically effective
amount of a conmpound of fornula (1), or a
pharmaceutically acceptabl ¢ssalt thereof, in
adm xture with a pharmaceutically acceptabl e adjuvant,
di luent 20 or carrier, for use in the treatnment or
prophyl axi.s of di seases or conditions in which
COHRFisEg SHMaHsterng tadhapesone thaersytiepllyjedteptisamauntef 2 qogppound of
' ' [ des a pharnaceutica
o B B S ol ) of fact T ve
amount of a compound of fornula (1), or a
phar maceutically 25 acceptable salt thereof, in

Theens slsapeovided ia reethndeaf tagatens prmingngibe sisk abatherggslaiosnty

g PG 7 B h B 8% of B an
byPRERBI G sldveing bERASHon 6RxEkiAR IRAMMs 6] SIRGRY AS£pdridn suffering
at herosclerotic disorders, peripheral artery disease,

franherataiskiof] saidtdineaseios cordiikD, wherehmthe method icompig@s administering

008/ 039138 PCI/ SE2007/ 000857 16 | n anpther aspect
Bt 0 R BT 0N UGS AP AL SOEPRST SIdPTRATALY O
pha@RELRL Y a& epthPiEsAPREbeal |y effective amount of a

conmpound of formula (1), or a pharmaceutically

acceptable salt thereof, in adm xture with a

phar maceutical ly acceptabl e adjuvant, djl yent ro.
Thegris ?@P PO aag’ééthfﬁi alfisatinee af IFERRING e 5ok phhererderetis by
cH I o T e s Ao T AL of PR PR hna
atleestixombbtitgevents imepagausufendd fyorabof ataisk\o€ saidndisehseadr candition,

conmpound of formula (1), or a pharmaceutically )
wheseis Hheantthodseamprispreadanistering ipdhe Rersene Hiprepeudically effective
h C [ b | uvant ' t
PS5 oRFERS O Bl AL ey Bhgor
at heroscl erosis by preventing and 10 reducing the
formation of new atherosclerotic |esions and/or
In ghethereaspesh theanvepiompprevidas 4 pprmageuti¢ad frayjlation gerapediega

rctanibally Bbotict sy S PRt st BRo St Blicafty
ac@ép@é?)‘fé’éaﬁQﬁér@oﬁ RradhdbahR RS dﬂlﬁnﬁic}%ﬁﬁéﬁﬂgltac& table ad{'uvant, diluent

inflammatory conditions and di seases of the central
orgamrien fer UsE isths treatmeatdr pagphytaxslof depabes oranvsilidings inrvetiich

antagbiih of B s (LI BN i€ herbicial - Neur of mmunol ogy

In another aspect the invention provides a pharmaceutical formulation comprising a
therapeutically effective amount of a compound of formula (I), or a pharmaceutically
acceptable salt thereof, in admixture with a pharmaceutically acceptable adjuvant, diluent
or carrier, for use in the treatment or prophylaxis of neurodegenerative disorders,
demyelinating disease, cardio- and cerebrovascular atherosclerotic disorders, peripheral

artery disease, rheumatoid arthritis, COPD, asthma or pain.
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2002, 125, 59-65.). In another aspect the present

i nvention provides a pharmaceutical fornulation
w@ovpisEBssg a therapeutically effective anouneCDSEZ07/000857

compound of formula (1), or a pharmaceutically 20

acceptable salt thereof, in adm xture with a

pharmaceutical ly acceptabl ei@dj uvant, diluent or

carrier, for use in the treatnent or prophyl axis of

at heroscl erosi s by changi ng the conposition of the

pl agues so as to.reduce the risk of ue rupture and

In é’ﬁ‘ﬁ}g‘?&fﬂﬁcb‘% Sivertiongrayides a phy “%“%h%’%ﬁ'&go%FoeFﬁf%ﬂ %
I

o A8 L RIS LRI B 0 D ey

acCpB®RSAR thkeof,dA dilinixtis with aghathacemibdll@hdceptablt advant dibient
at the CX3CRl receptor is desirable. In particular,

or cEer; petidhe HeampRdir pEaphilakis of maliplasclaresis. t r eat nent
of neurodegenerative disorders or denyelinating
di sease in mammal s including man. More particularly,

In hARh& QBFRRLIAE Presérf? invRBlii GiPprethdésd pHasBadelitidal BorinliR@bABHhprising
of multiple 30 sclerosis. The conpounds are al so

a therapepiticadly effectivg ampuhiof a qmrtmgnd ofdammda (D), aphamaceutically

h t 2008/ 03913 /| SE2007(,000857, . 1

skt ot erehl B SR (110 2 REFIRCBOtea Iy St el dinaty et

or @m@f @&%@ﬁﬁh& fredlins ¢ %Fc?phyﬁﬁirs loPBBERclerddil BY PredimBga8d
and pul monary arterial hypertension. Conditlons that

redmeingtibe fopmatidni of akwatheeostiemtie desiome andienplaghes) amitordty preventing
dj seases and denent.i S disorders, for exanple,
Ofﬁj"?’l’ﬂﬁ RRECSIqH; @é’é@‘,‘g]&ﬁ‘%s( ‘?‘“(Slrﬂlﬁqé‘esf ateral sclerosis and
ot her notor neuron diseases, Creutzfeldt-Jacob's
di sease and ot her prion diseases, H V encephal opat hy,
Theeompogide narsbediseé asmondtherapiot, emmbmbmdémnéiﬂm adraphylactic
body depentia and vascul ar dementi

or ﬁtﬂ%ﬂh@ﬁ%{?&t@ﬁn& of inflamatosypenditions 0 difsasqsa fhe central nervous
, [ Y e t
R e B0 kP AR5 o BT Do ppanices
zoamdgpjgx@ppthles CNS 10 denyelination, for exanple,
acut e di ssem nat ed/ haenorrhagi c encephal onyelitis and
subacut e scl erosing panencephalitis neur onuscul ar

d f
in Bl e s Eom PR S Pl crBiason spmising
a thé&r@pkdutiad 1yHPR StV cCanfuh AORY @BtpduAd8f fosdihlh {1,622 phiisHe iR ally
paraneopl astic syndrones, for exanple, cer ebel | ar

acaaptpbiresali theaenfzin ddmevtere phithl aophpehacentscally rengpableadjyvaitpdiluent
orlggéigéﬁx?rd{sne glrt%e treatm%gtnocr%rrophylams%rf gtfheroscﬁérosm L)y nhanglng the
composition of the plaques so as to reduce the risk of plaque rupture and atherothrombotic

events.

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

sclerosis. The compounds are also indicated to be useful in the treatment of pain, rheumatoid
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15 sclerosis; viral infections; parasite-transmtted
di seases, for exanple, malaria; periodontal disease;
wonp@sasdsal i nfarction; stroke; coronary heartPCI/SEA8E()00857

i schaem ¢ heart disease; and restenosis; rheunatoid
arthritis; pul monary di seases such as COPD; asthma or
pai n. The conpounds of the invention are al so
indicated for use in the treatnment of atherosclerosis
20 by preventing and/or reducing the formati on of new
at herosclerotic | esions_or plaques and/or_ by )

tisr cagdignand gershrnypwaler atherosclenetic disprgerns gusrigheral

tisy
o R P by SRR NASRelont O7, ' 01 At her ocl er o s

by changi ng the conposition of the plaques so as to

Cohéitloitsahdt ey bie Specificald) meptidnéd gt etrodednethtive diseases and dementia
.atherothronbotic events. The conpounds of the
disprgesnior G Adhgigner s disease. @y P lateral sqlerasis and ofhee potor

ne@bn hﬁéds&%&féfdt-] hvel didhs SAd Sthéd ﬁB}lgdisfe&Es, ?—ﬁ@"gﬁéeﬁhalopathy,
Crohn's disease and ul cerative colitis, by inducing _
Hunbngters s discase divoototempioral démmeintia, Lrewtyibody dementia pBDvas@dard@mentia;
008/ 039138 P E2007/ 000857 .18 Prophyl axis s
e e S R L .
defelpetigodyradiculdr@u®pathyl fnfudtifochl enofir &enropthyedidpietepaitics; CNS

or are otherw se congidered to be at increased rjsk

degyyelinatin, fqgie %@% agie 'as?a}l&%t@ﬂlamomqns@gbwg%ﬁ@%t

subdcsté sQEroflBY pineRdcpEhlifis; RRfirbinestufl ddbIERSHr MampfORPhsiieR gravis
eneral |y include those having a fan11y.h|spory of the

and| [ grebeseEden syodwine; pinal disorders,Horsexampls, tnepical spagtis paraparesis and

ISP S SRR T S i g

en@pha oty aitis; tFanmatit) Bragbiajoey ; g piaine et cdriwiogaduéjedion; systemic

i ndi catjons, the dosage administered wil], af .courtse,
sclgegply Vitg| nfpofof: RSSO HARTRRERI BB, fofaraimplgmelfria! periodoial
dis@&hel My schfdd ific @ sthdke; dofdRalyHRRY dH&SE;iRHaerh héAMRNEe; and

in general, satisfactory results are obtained when the
restepAps Uthewnateid aghpifisnpumepary disgasessugb 98 §OPEY, asthma gppain

formof between 1 ng and 2000 ng per day. The

conmpounds of fornmula (1) and pharmaceutically

acceptahl e derivatives thereof, may. b used on their .
ﬂlsm}lp%ﬁnsq of @%@V%@W@lsa Bfsifaruse Bﬁﬁ? freptmeft ofafperosclerosis

o AR 0 L LS D TSR O SR 8 Hh
and/d; by pretentitli loriglbtving 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

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.
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or carrier. Adm nistration nmay be by, but is not
limted to, enteral (including oral, sublingual or

w0 e@BABYL38 | nt ranasal, intravenous, topical or PCTIEE2007/000857
parenteral routes. Conventional procedures for the
sel ection and preparation of suitable pharnmaceutica
formul ati ons are described i, for exanple,
"Pharnmaceuticals - The Sci ence of Dosage 20 Form
Designs”, M E. Aulton, Churchill Livingstone, 1988.
The harnaceutlcal conposition preferably conprises

P“PR@@’@X’(S hasKPeeiod ke nepicelagly aelayanbiothe keatmentof persopsgyhohave
suffQa® 9 10% 5[; ?({dg}éhaor (al'e) othéMvis@ cg&%e%g l& aP %LJnggd risk of, the

accep ab e er eof . ere provi

dispis@ € 8&ndit®n ih geesBbR PPEr8dns @risM ofodGélopﬁng)ﬁl parfiagenditeasd or
conposition that 25 conprises m xing the ingredients.

conldn\te@legeinsraay ;tmhpip dhdse baving p faoubydusteryrol theedijepsaracandition, or

oy R R E3buERR Rt e B

susfc@;ktﬁ)‘l@t% deQel6PAP tHARL IR JrREkdRdes wherein a conmpound of
formula (1) or a pharmaceutically acceptable salt

thereof, or a pharmaceutical conposition or WO
Foem@abmmaommm@mn@wmg thexdosdge adminmejr@nwﬂl of course, vary

w1&1(%ﬂ?crolms | lr]].l?(? em@&/”eﬁotﬂé‘ gnog mlstr%[tlé d thg tre%gm esu Eled

concur Sequen er apy ant or an
Hoxgedr mfg@ﬁerﬁlhﬁtltfh@atyﬁ“émlts a}é obtamecbwﬁeraﬁe caipbunds a@¢stiministered

ebrovasc r atherosc|eroti i sorders and
atapgffsrl ﬁﬁi? g?%vs%r‘s r.ng@mi% Oﬁmpee&mar a conpound
of fornula (I) or a pharnmaceutically acceptable salt
t her eof be admi nistered in association with

The em‘pmdssofy ifpmmlaiandphamageusitallyrasceptablesigiivaiivey therpef, may be
: | ) '
oslnRL o B AR e e SRR S Bl OB i e
coinpounidiop datvative islincddafieto@oyith a];ﬂxanmmnmhla)chnaptaﬁb@ adjuvant, diluent

| eukotr.i ene nt he inhibitors (5-LO i 0
or gargjer éaezmsrrazgl? By ﬁ?’y’ b tscob ! toganigy mcg%@zﬁs%al
su l-ng\? all oR R i, ﬁftﬁanfsag intBAnohs, kGdial opgi\th@géa’rent&[h(ﬁ%&bes
MK886, A81834; LTA Ydrolase inhibitors e.g. SC56938,
€

Conusttipsal Arocedyres o khstseleetien and pegpattion Af suieble @h@m(aceutlcal
%ﬁ;%%&nb%[ %%Q&mpll%‘,\(‘%ﬁm}eut@ﬁg erﬂé §61enc!e%f Dosage

Form Desig;ls", M. E. Aulton, Churchill Livingstone, 1988. The pharmaceutical
composition preferably comprises less than 80% and more preferably less than 50% of a

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

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

comprises mixing the ingredients.

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

comprises mixing the ingredients.

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

or a pharmaceutically acceptable salt thereof, or a pharmaceutical composition or
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2) anti-hypertensive agents, for exanple, a)
bet a- bl ockers (e.g.netoprolol, atenolol, sotalol); b)

W@e@B03\Bsi N converting enzyme inhibitors PCT/SE2007/000857
(e.g.captopril, rampril, quinapril, enalapril); 20
c) cal cium channel bl ockers (e.g.verapam |, diltiazem
fel odi pi ne, am odi pine); d)9angiotensin Il receptor

ant agoni sts (e.g.irbesartan, candesartan,tel eni sartan,
| osartan); 3) anti-coagulantia, for exanple, a)

thrombin inhibitors . g@.xi nel agatran)., heparines
formplatigp coumPrisipg MW@S seraguly @ aaem%@@rﬁi geergently or

 nhi b t . . . i Ny
e A g Do AP RES, the R o ondU Pl and
ceremnpicelar atherbstdarbtiondiseedats hndzparpheraCdrteap diffadd agoni st's

(e.g.pioglitazone, rosiglitazone, @alida,

nmuragl i tazaar, gefenrozil, fenofibrate); b) HVG CoA

In B?rﬂ&ﬁgrag ‘80&8&11'51? io‘f ?Jrﬁntulsef(li)ﬁofriar}% a‘cgutféias g%%ﬁ?ﬁlg salt thereof may

ravast atin, orvas rosuva

be fallmitistdrad inhssdeiatial @sthabmPdunddRodDEHR 2 HHESSS the following groups:
PCT/ SE2007/ 000857 20 c) chol esterol absorption

inhibitors (e.g.ezetimbe); d) IBAT inhibitors (e.qg.

D: 7806). LXR i st .g. GW 683965A,
D%BE‘@?‘\}'}?}?&)&??%%% gg’é@ﬁ’fogengdul ators; 5 g)
PRP SNEWIDsRB§ CackfibalyIR agid, BhpRfdn, naiehicRaflurBPestts diddenac,

exanple, nitrates and nitrites; 6) nodul ators of
oxi dadometacan)r ess, for exanple, anti-oxidants.

B RS YRR RS ST R L S M B
the {{QtdonM Of 36 XA 654, FERPSSAbitWEL BOSIRY-Y-1015, DG-031,
MK591, MK886, A81834; LTA4 hydrolase inhibitors e.g. SC56938, SC57461A);
¢) leukotriene receptor antagonists;( e.g.CP195543, amelubant, LY293111, accolate,
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);
c). calcium channel blockers (e.g.verapamil, diltiazem, felodipine, amlodipine);
d) angiotensin II receptor antagonists (e.g.irbesartan, candesartan,telemisartan,
losartan);
3) anti-coagulantia, for example,
a) thrombin inhibitors (e.g.ximelagatran), heparines, factor Xa inhibitors;
b) platelet aggregation inhibitors (e.g.clopidrogrel, ticlopidine, prasugel, AZ4160);
4) modulators of lipid metabolism, for example,
a) insulin sensitizers such as PPAR agonists (e.g.pioglitazone, rosiglitazone, Galida,
muraglitazaar, gefemrozil, fenofibrate);
b) HMG-CoA reductase inhibitors, statins (e.g.simvastatin, pravastatin, atorvaststin,

rosuvastatin, fluvastatin, pitavastatin);
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Al'l solvents used were anal ytical grade and
comerci ally avail abl e anhydrous sol vents 15 were

wo owBiosmlBs used for reactions. Reactions were PYPBERDT/§00857
run under an inert atnosphere of nitrogen or argon.
1H and 13C NWR spectra were recorded at 400 MHz for
proton and 100 MHz for carfmn-13 either on a Varian
Uni ty+ 400 NMR Spectroneter equi pped with a 5mm BBO
probe with Z-gradients, or a Bruker Avance 400 NWVR
spectroneter equipped with a 60 tl_ 20 dual inverse

| pped . :
f Ebvshplesisrol alpsorption dphabjiosnie g czgimibelsr yker DPX400 NMVR
S NQEt [ oWt h @ 4-nucl eus probe equi pped
V\nﬁfﬁﬁaﬁ gr alglrt%rﬁt%%g' ‘%@d]@p\@ 1H NVMR spectra were

I ey drxie dgdtista(efy. GRe68396300 TNYB1 3179t r onet er equi pped
with a 5mm BBl probehead wth Z-gradients. 300 WHz 1H
NOR I saceptovmpdulatersor ded on a Varian Genini 300 NMVR

equi ppe i.th.a.5mm BBl probehead. 500 MHz 1H NMR
sggé{?@%}’q‘&ﬁ’%‘fﬂn@‘&%{rg&%d on a 25 Varian I nova 500
5) SRESAJMITRESES, RRRkAhPIBhiRdteParndB@tAeli ¢ field of 11.74 T,
equi pped with a 5 nmm nucl ei gradi ent probe. Unl ess
6) sodulaforcefldxidativg siress, forteiemple canpi- axadantspprobrugollanyeloperoxidase
. .recorded at 400 Mz for proton and 100 MHz for carbon-
inB{BJIOrSE e £ of | owi ng reference signals were used: the
mddle Iine of DMBO-d6 S 2.50 ('H), S 39.51 (13C); the
mddle line of CD3CD S 3.31 ('"H) or S 49.15 (130);
acetone-d6 2.04 ('H), 206.5 (13C); and CDA3 S 30 7.26
("H, the mddle line of 13 8 77.16 (13C) (unl ess
Thg imgptiens's ﬂma?teitbeaan.nwyggg@d@@g%éo PEEFIPIIN00857
21 Enantioneric excess (ee) was determ ned by GC on a
Cycl odex B colum (isothermc elution 100 C) or on a
Geéngrdl0déthodd col uim (tenperature gradient 110-130 C).
Di astereoneri c excess (de) was determ ned by HPLC. 5

Aljpdeentsyised weregplutisab gt Qﬂmraer%kléf‘éaile@w@@ﬁw@kvws
we% ro%ﬂnéli‘l lu%e%qgre e;c7t190g (ﬂéggtio%g gvelae lealﬁ'lerﬁg lugdeq%% ‘ijx{eliitpa(?rlngs here
nass Spectr oneter The fass spet&’ roneter was  eguipped

of WitdoBerdbx ar@dreCt rospray ion source (ESI) operated in a
positive or negative ion node. The capillar vol t age

'Hwad 'S NMRaspactrnwenvaecsrdsg at 4 tblizder maton sodhfeMHzrfom
caBafid? SUTA8 A By S AL RN SEr PPt peieifis prym BBO
pr&@awiﬁﬁz-gradients, or a Bruker Avance 400 NMR spectrometer equipped with a 60 pl
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 a Smm BBI probehead. 500 MHz 'H NMR spectra were recorded on a
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 & 2.50 (‘H), & 39.51 (**C); the middle line
of CD;0D & 3.31 (‘H) or 8 49.15 (°C); acetone-ds 2.04 (‘H), 206.5 (**C); and CDCl; &
7.26 (*H), the middle line of CDCl; 8 77.16 (°C) (unless otherwise indicated).
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colums, (3.5 gm 50 or 100 Mmmx 2.1 mmi.d.), or a

ScantecLab's ACE 3 AQ colum (100 mmx 2.1 mmi.d.).
wab@sosdisem tenperature was set to 40 C. A | i nREF/SE2007/000857

gradient was applied using a neutral or acidic nobile

phase system running at 0% to 100% organi c phase in

4-5 mnutes, flowrate 0.3 pi/mn. Neutral nobile

phase system acetonitrile /[10 15 nM NH4QAc (aq.) /

MeCN (95:5)], or [10 mM NHAQAc (aq.) / MeCN (1/9)] /

[10 MM NHAOAc (aq.) / MeCN (9/1)]. Acidic nobile phase

system [133 mM HCOOH (aq.) / MeCN (5/95)] / [8 mM
B et e R A R ¢ o BRI ot R othrmic
ehatjpad00 60pdremn a @gplosiBcblivhnh (kemperatuecgradisiriayg-130nCxour ce

(ESI) operated in a positive ion node. 20 Conpound
Dipgferaemericcexcsss idaraes geteraipebby BRLG: GC- M5 (GC 6890,

5973N MSD) supplied by Agilent Technol ogies. The

colum used was a VF-5 M5, ID 0.25 mmx 30m 0.25 gm
Més‘s’@?éc&ﬂ weftCredorddl dri 1PRkers ECNEY cdinbibihgifad iA8R4nck@$95 (LC) and a

applied starting at 40 C (hold 1 min) and ending at
ZQoogle aparisurple massigpectpmer i eumass spisromSenvass enpinpep @ith an
le\r'\#th an El ioenEigﬁbur ce.eﬁizs Thet.l\/S Wwas tscanned b?tchween11
ClGLTOSPEY. 180 6O R FOCPSEALHT 18 B PRy YR 6gpiYedogmode. Jh Gamullary
voltB& wal 86V hthY BlabPGRY@RSetShastsBanfild &Ym A2l 60-20@ WA 8Scan

were performed on an Agilent HP 1000 system consi sting
tingef of@. 3L FABRs. Separnwonyycumeiperegead o pitheGYBAAXBT exvear MSPUSHD

367A Vel | pl ate_aut o-sampler, 30Q GL316A

C"%‘Hﬁn@&lﬁ{‘t f@o"régp i) Xé&fgg‘r‘t‘{?e At2 g‘f?&“’@ﬁcéﬂ%écﬁ 48 column
(168 ftVx 2206R1 85 TRAQRENE. ?%&@e F5sT PR, Q0RR graﬁignt was

Colum: X-Terfra M5, Waters, 4.6 x 50 mm 3.5 gm "~ The
appliddusingtaarepealal acidicwashbilephadeaystdf, finaing at 096 td | @K% dbphsic

to 1.5 m/mn, The D ode Array Detector was scanne

d
Phpsedhtrpinugslahialet & miawia. Netel mobilephnss ysiser aggomtrilg[10
. K
m AR AMACTERBEHL SPLY IR, P MEN aF
[10/Bd NeL,OPRS&].) /AdeCNH ]l Aeididmbbilddhase®item acetate in
5 %acetonitrile in MII i(%V\&ter. A tépi cal worku
[13} BdEHEPOhfager Me(he £ b 8uaMsHSORH @f1.) éMeCALOBEMN. of

h d h I h I
ARG il ot SP0GER BB TRng oY meRReftynie

eqRipB&Ewith an electrospray ion source (ESI) operated in a positive ion mode.

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.
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,
G1316A Thermostatted Column Compartment and G1315B Diode Array Detector.
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over MgSO4 or Na2SO4, and concentration of the

solution in vacuo. 10 Thin layer chromatography (TLC)
wor®spsrsor mred on Merck TLC-plates (Silica gel PEBDSEDBA)00857

and UV was used to visualize the spots. Flash

chr omat ogr aphy was preforned on a Conbi Flash(r)

Conpani onTM usi ng Redi SepTMnor mal - phase fl ash col ums

or on Merck Silica gel 60 (0.040-0.063 nm. Typical

sol vents used for flash chromatography were m xtures

f or of or i met hanol , tol uene/ethyl acetate and
Cogmy 5?-?&%% MO WSS 54 BB 4P at ha ol Epp (SRREBHIE BRY St to

OSSR B0, B SR YBDRIR By 5l gy oo

306 afnEEp andyperk wadtH wareNeami 2xith atd 0.05 nie atspattively. @/ 1thearl dvhdient
amoni um acetate in 5% acetonitrile in MI1iQ Water
wap gpplied o 3503 9% to 3% aectensinile, in 4 min.Mobily Rhnse: acgtapitgile/10
fl ow r f /. man... ..yl ed otherwise in
ml\([ﬁg"%%erﬁg%p tégfl. g%a?‘étfnﬁlgill?\l}le&ﬁl,l ur%ef‘i cation was
achi eved on a sem preparative Shinmadzu LC-8A HPLC
wi th a Shimadzu SPD-10A UV-vis. -detector equipped with
A wypipak workuispregedurs/aftes @ repghion @ngisted ofjextragtion ofths proguetith a

oS e b e OB bR oy e
oveMBE O, o NNHBOL, AhE conk®Rttdtidh Bf the AbluBSR B JavBd.Y

preparative HPLC was run on a Agilent 1100 Instrument
Thwi lajeridbrodatapzaphy (Th@) waopeniormedkoroMegedikl TICH-glateg (Sikica gel 60 Fas4)

10, gm. Isocratic upion wth bi | e phas .
and DY Wit 551 FLyiRHeRT B vese FJ36h FRPEingrapy 267 BiFfg g on a Combi
Fla‘gh@WoEgélﬁbnﬂ‘%SMg/ lf@deepRe&erl%f-ﬁ{a!sé figdh SR %or ‘bﬁ Rgés‘r’@ll $i¥ica gel

perforfed 1 n solflvents or solvent m xtures suc
60€0.040-0.062 imy)l Teied] adleérieyded fierslaain dhromitography wateanixtudés of

WO 2008/ 039138 PCT/ SE2007/ 000857 23 The fol | owi ng
chlortpry/msthiepelstohspe/ chelareiasnd ethhcstain/kexpRssonet hane;

de = diastereoneric excess; DI PCl=
, &hl or odi i sopi nocanphenyl borane (DI P-Chl ori deTM ;

Préplafitife shridmbkogdtdph P paofm oata Gillsafiale; préfdrative HPLC with a diode
N, N-di met hyl f or manmi de; DMSO = di net hyl sul f oxi de; ee =
artgy deteqtomsiiee XkeresMS cnogin{CR, Ehx 80Gmct HimAnd @;gradimt with

aceltorgltdﬂeg/g.ais(){ érglfélﬁ Ciﬁlinoalézigt%%grg ?%gatcgtHf%tﬁ:letir? Mlﬂlla/ Wa?efr,ur{lr? Brom™H% to
60% acetonitrile, in 13 min, and a flow rate of 20 ml/min., unless stated otherwise in the
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

detection.Column: Kromasil-C18, 20 x 250mm, 10 um. 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.
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Starting materials used were either available from
comercial sources or prepared according to
wo paoen3ties e procedures and had experinental darEr/BE2007/000857
accordance to those reported. The follow ng are
exanpl es of starting material that were prepared: 10
(2R) - 2-[ (2-am no- 5- mer capt opd, 3] t hi azol o[ 4, 5-d] pyri m d
i n-7-yl)am no] - 4- et hyl pentan-1- ol: WO 02/ 076990
(Exampl es 1-4);
5- (benzyl thio)-7-chloro[1, 3]thiazal o{ 4,5-d] pyrimdin-2
The foHayang shibreyertivos have besmpgseRCH = dighloggmethane; de =

OGN HPCr 2 AR SO AR Ercems,
DIMBASaN V-dilsop@byRthylahthd; IMHE V) V1B Sthy B&mar i@ DRGSO =
(Example 3); 2-Acetyl-isonicotinonitrile: Ctterio et
dirggthylsulfoxede; eeRe gnanggmeneexsessoeS =1-chiprsuocngmides REvIH =d -
= A1- (6+.Chl or i din: 3z et hanone: Lee, C. et al.
meV e TR SR s BETRNRou SBe oo Bie
In the general nethods that follow, R3 and R4 are as

defined in fornula (1); Py represents an optionally
Startings matetiale usqdywerel yither avadlable froopemnmaercel spukagavi prgpared

acfipuP iq Igrgir brogfgsr hadxpermety] dqtii AR aBge q Bose

re@g%?gé‘fg%%(}%g% gr)g?eNanl@ o%rt?xgg BLRANBE were prepared:

(2R)-2-[(2-amino-5-mercapto[ 1,3 ]thiazolo[4,5-d]pyrimidin-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);
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
6 and 7).

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 4

RY\/\OH RWOH
N—-R® N—R’
S S A
N N
T+, %f 1
N LG~ Py N N¢I\S Py

LG=Cl, Br
V) () (Vi)

SH
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24 Sodi um bor ohydride (0.1 equiv.), D PEA (1.5 equiv.)
and (I11) (1.2 equiv.) were added (V) (1.0 equiv.) in

worB®osmaer a nitrogen at nosphere. The resul tiPgI/SE2007/000857

reaction m xture was stirred at 40 C until the
reacti on was conplete (nonitored by LCMS, HPLC or
TLC). 5 The m xture was pousged into ice water and the
product was extracted with DCM or Et OAc. The conbi ned
organi ¢ phases were dried and concentrated in vacuo.
The crude product was, if necessary, purified using
preparative HPLC or by flash col unm chromat ogr aphy.

SRR AR Bd0 B RS iy g
(1. U@hul(z u5DM—S’O"HQier & Mitboe@modPHRA ThO rdsMtihg tehcfibnafiithite was

The reaction mxture was cooled in an ice
stlbact s @r?di wititlthe meagtion wascofiplde érqomtorf)d i IsC-M S, dtPLiGhoral LC).
m ni mal 15 ampunt .of wat er, was ed dropmnse

Th T SRR Al 50 PRI PHECHEREL PO Dollr EIOAC
Th@ ggﬂbﬁﬁa@ oﬁggﬁi_@ E)BQS%? GetdMrie&atPeontEltfatedl in Talab, BREH@Sproduct
hen poured Into ice water, neutralized wth sodium
wdSJ i aedesyanyt, puidficl LsxtgrmqiamﬂlvmmmMydlalethmn chiomatography.
combi ned organi c phases were dried and concentrated

in vacuo to give the product. 20 General Method Cvy,, ~
Generg] Mathogfi 4

4 4

R\(\E/\OH R\r\i/\OH
N—R’ N—R®
S N S X
HzN_<\ II\ H‘J\ — Cl \ jl\)\N r’J\
N N/)\S Py _<N N/)\S Py
(V1 (vi)

Conc. HC1 (2.5 mL/mmol (VI)) was added to (VI) (1.0 equiv.) in CH3CN. The reaction
mixture was cooled in an ice bath and sodium nitrite (2.0 equiv.) dissolved in a minimal
amount of water was added dropwise. The reaction was stirred at 0 °C until the reaction
was complete (monitored by LC-MS, HPLC or TLC) and was then poured into ice water,
neutralized with sodium bicarbonate and extracted with DCM or EtOAc. The combined

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

General Method C
R* 4
Y\/\OH RY\/\OH
N—R’ N—-R®
S N S N
LA, — ST
N / —
N S Py N N S Py

(vin) )



NR3 NR3SNSN C \ ONNSPy NNS~-IPy (V1)
(1'V) WD 2008/ 039138 PCT/ SE2007/ 000857 25 Pot assi um
whyasosdleke (2.0 equiv.) dissolved in nmethanol PMESEMIBESST

dropwi se to a cooled (0 C) solution of (VII) (1.0
equiv.) in methanol. The resulting m xture was stirred

at 0 C until the reaction psms conplete (nonitored by
LC-MS, HPLC or TLC). The solvent was 5 evaporated off

and the product was used in the next reaction step
vvithout further purification General Method D R4 4

O-N O~ |
Pofgssigty hevﬂwlde |(% aag dissoecon rrafé*e?eehw%ﬁdsgdpﬁfepwei Igya Cooled

0 @G}Jéo\fut)onww Aslcedl ec;ld?v RinGAQhSRL (e FsufBb Wik @Afe Wis it at 0 °C

equiv.) in 1 di oxane. The resulting m xture was
ungk tlhﬁ reagticnt wamcomplnw (momf@eedrbadeﬁ -Mih HRbsordldg)l Ehesolvent was
e.rea
s ovieORL 8 Ba Y kel b U det a3 m%%@hfaq)
putifichtiohe di oxane was evapor at ed off. The residue
di ssolved in DCM or Et QAc, washed with brine, dri ed
and concentrated in vacuo. The crude product was, if

GaRFAMahy¥a pouri fied using preparative HPLC or by flash
col um chromat ogr aphy.

S N S
at — T
/7 N\ N/)\S,J\Py O:'<H |N //ks
10 () m

Py

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

chromatography.

20  General Method E1
OH

FRCK
Py
(vin) \ OH
A p
X)
(VIII) (1.0 equiv.) in THF was added at 0 °C to (+)-DIPCI (to give (IX)) or (-)-DIPCI (to

Y

give (X)) (1.5 equiv.) in THF under an argon atmosphere. The reaction mixture was
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20 Ceneral Method EIl xPy O (IX) Aply (VIII) OH [/~

Py (X) (VIIl) (1.0 equiv.) in THE was added at 0 Cto
W@ 200888 (to give (I1X)) or (-)-DIPCl (to gi RET/SBA0P7/000857

(1.5 equiv.) in THE under an argon atnosphere. The

reaction m xture was WO 2008/ 039138 PCT/ SE2007/ 000857

26 allowed to slowWy reach peoom tenperature overni ght.

The sol vent was evaporated off followed by the

addi tion of Et20 and di et hanol amne (2.2 equiv.). The

nixturg}mas stirred until the reaction was conpl ete

allpyreehtorsidy reggh reemvismpegefure gyernight) Thersplvent was ﬁfap%ﬂa@d off
folg&fetd bfg%mlm%ffﬂt a%{d‘%ﬁﬁﬁérfoiadi@ége?%a’é%ﬁ Th &gﬂ%‘ivats Nfirred

te was conce trated 1 n vacu

unfil thel tattiodsas dofnphee @achitoyed HUIC-MS; HHPLS GO LC)ePiay ik dipitate
HPLC or by flash columm chronmat ography. General

thayermsd was ﬁ(tﬂ)ed eﬁf) washge with EtCBmdghe filiiér was @neatratein yacuo.

t ol sol ved .in
The S&y 88“{‘18%“6 ‘fé es%%é? r?&f‘ﬁ ‘?“%‘Eﬁ E‘e%aéatbvg.lf%ﬁ&"r(‘ivfﬁ“% column
chidifatoghaphgui v. ) was added dr opwi se and the reaction

m xture was stirred for 1 h. The reaction m xture was

cooled to - 10 C and (VIII) (1 equiv.), dissolved in
GendralMethedi®@d dr opwi se over 0.5 h. The resulting

m xture was stirred for 1 h, or until the reaction was

(I%C(Hmh@ﬁ&aylm bib@abdrﬁfmﬁ@wrn&om@& 9l10MbqhiV. pivaLdlssbved bh

aq. was added to quench the reaction. 15
TPQé@nsﬂrc@pl@d toNR) P@cBora@F -mefhy] sutferteccomplax| CMHn d&E, 1 eqmv ) was added

XI teI F’E uct xtracted. w
Gish quiee Bt TR SNih R oS puirdaggpted to -
1oa@dandqvn<rﬁnterqamddlg§meaqy QHthmyaahai dPwisTbeer Brsadunt
was optionall'y purified by colum chronatography.
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.
Saturated NaHCOj3 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.
General Method F1
OH cl
Py ~py
(1x) (xn
OH Cl
/\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
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
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25

20 CGeneral Method FI OHC "I-1Py /~Py (I1X) (XI) OH

Cl /\Py "KPy (X) (XI 1) Triphenyl phosphine (1.3
wequws®3d3gs n THF was added at O C to NCS (1.3 epCi/sE2007/600857

THF under an argon atnosphere. The resulting m xture

was stirred at anmbient tenperature for 25 30 mn.

(IX) or (X) (1 equiv.) was 2rided at 0 C and the

reaction mxture was stirred at anbient tenperature

until the reaction was conplete (nonitored by LC M5,

HPLC or . WO 2008/ 0391&8 PCT/ SE2007/ 0008?7 27 TLCO). The
TiLa Vmolvrasvevapprace atfdeiovred yqddtiiop ! berane Pftfjrfeﬁ’Pval oF the
pr%ﬁ?iﬂ%eq}pﬁ]ﬂaﬁméhlu%e Ml:econp élﬁ'ﬁfeﬁ 'z;I Mo Qﬁfd {h% chd@&ﬁogiﬂct was,

trate was concentrated In vacuo and the
if fcosiugt pwifted using pRpaRESAHYLCRY bl fliasttcdhahm chrpmetogiaphy.v e
HPLC or by flash columm chromat ography. 5 Genera
nethod F2 Cyanuric chloride (0.6 equiv.) was dissolved
héhogggtate. DMF (1.5 equiv.) was added and the
stirred at roomtenperature for 10 m n.
Cyhhrid @6rideqD.6reqdilv Y s WRSolvaia leBy1 htdle. DMK (X3 e@liv.§ ¥hs added
(1 equiv.) was dissolved in ethyl acetate and added
and thepwixee wdsistirred at om tempatawire fos 40 mlmgfhmr&acume mpyigre was

co%)’ltglg Et(g(? g%a(h{{ or (g)rkf “Ef U svgsi c?lfs%/ e G \}‘%&tgglda&% te a R({e%%?opwme
duﬁﬁg (fO Rlid. At r¥@Rink inhik @t EFaibred @%oﬂﬂ%ﬁé}at‘{ﬁé J‘/eﬁx%ﬁ

Iltrate was concentrated to yield (XlI) or
Is@@mnall (caBL2bad. GniRal @XRoRX)) R3s Gidedid H‘d/p‘?&lmﬁte(wasl fjlteR;d off

R3 S
and wag_éd V\’/\llth'\iEtOAc. The filtrate was concentrated to yield (XI) or (XII).

Gerﬂe

General Method G

\/(‘\ R1 R*
R\ OH HO py 3 OH

am

o=(]\)\)\ >=o LG =Cl, Br 02(3\)\)\*

)

Sodium borohydride (1 to 2 equiv.) was added to (II) (1.0 equiv.) in DMSO. Once
effervescence had ceased, (IIT) (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

chromatography.

Example 1
5-{[(15)-1-(5-Chloropyridin-2-yl)ethyl]thio}-7- {[(1R)-1-(hydroxymethyl)-3-
methylbutyllamino}[1.3]thiazolof4,5-d]pyrimidin-2(3H)-one
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O-( M ~-OLG=d, Br Ol i~HNSS NHHN S Py
15 (I'l1) Sodi um borohydride (1 to 2 equiv.) was added

w0 2008089138 1. 0 equiv.) in DMSO. Once effervescrCyREIATI000857
ceased, (II1) (2-2.5 equiv.) was added. The resulting
reaction mxture was stirred at 40 C until the
reaction was conplete (nonit®ored by LC M5, HPLC or
TLC). Purification, if necessary, was achi eved using
preparative HPLC or by flash colum 20
chromat ography. Exanple 1 5- {[(1
S)-1-(5-Chloropyridin-2-yl)ethyllthio } -7-{ f (1
R) - 1- (hydroxynet hyl ) -3- 25 net hyl butyl ] am no}

azol o(4, 5-dl pyrim di n-2(3H)-one WO 2008/ 039138
PCT/ SE2007/ Q00857 28 OHH N'" S O=< NN]JI HNs N
Cl  a)Nl- Ob| oropyridin-2 yl)ethanone 5 CI N O
5-Chl of opyri di ne-2-carbonitrile (10.71 g, 77 mmol) was
di,$ in diethylether (65 nL) and THE (35 ni)

OThdel alni tlogen at mosphere. The mixture was cool ed
unﬂil N'he S nt tenperature was -63 C. Methyl
magnesi um br oRj 3Min THF, 35 ni, 105 mmol) was 10
added over 30 nin. %he reaction nixture was then |eft
stirring at -60 C for 45 mn and

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

Cl = |
\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
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
product extracted from the aqueous phase twice with DCM. The combined organisc
extracts were dried over sodium sulphate and concentrated in 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, CDCl3) & ppm 8.62 (m, 1H); 8.00 (m, 1H); 7.80 (m, 1H); 2.70 (s, 3H).

b) (1S)-1-(5-Chloropyridin-2-yl)ethanol
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was then warnmed to roomtenperature. 50 nL of THE was
added to dissolve any precipitated material. After 1
wh2@B8/08a88n t enperature the reacti on was | udgedpCDsFd0e1/@0857

by HPLC. 2M hydrochloric acid (aq., 100 nL) was added
and the reaction mxture was stirred for 4 h. pH was
adjusted to 7 with sodi um b2xarbonate. The phases were
separated and the 15 product extracted fromthe

aqueous phase twice with DCM The conbi ned organi sc

Cl cts were dried over sodi um sul phate and
concgptrated in vacuo. The product was purified by
corgrm~etir omat ogr aphy (el uent heptane: ethyl acetate

gradierg toyield 7.9 g (64%yield) of the title
conpound. 'H NWR (300 MHz, CDC13) S ppm 8.62 (m 1H);

B0 e 8y il el e S

2-yETHaBERO0 30 HREOSGMol) 2Burifichtidn By fRish cdluenrt dhtdreategaghylyieded 695

repared hy General nmethod E2 starting from
mg%?%/of)ﬂﬂﬁb?f&gw?{edmpmW}%P%ﬁne (780 Irrgg 5mol ).

1 Rf ' J c r . Ne£l degh.
R O EDCHON S TR STL IR SRR, A Ploft 0

(biss, 'TH);NVR (d300); M&Z(ESODRIZ3N0 ald 142 [M+1]1 H); 7.65 (d, 1
H; 7.26 (d, 1 H; 4.87 (q, 1 H,; 3.87 (br s, 1H);
1.47 (d, 3H); Ms (ESI) mz 140 and 142 [ M+1l] +. c)

-Ghl orpr 25 -1-chl oreet hyl | pyridine C N- C 10
< %héea?(frlgt @%’é%%’?d’n"é”’xxg rﬁ‘?’éepar ed by Ceneral nethod F2
starting from (1S)-1-(5- chloropyridin-2-yl)ethanol

(695 ch4.41 mol ). The crude product was used in the
~
; N

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, CDCls): & ppm 8.46 (d, 1 H), 7.64 (dd, 1 H), 7.41 (d, 1 H), 5.08 (g, 1
H), 1.80 (d, 3 H); MS (ESI) m/z 176 and 178 [M+1]".

d) (2R)-2-[(2-Amino-5-{[(1S)-1-(5-chloropyridin-2-yl)ethyl]thio}[1,3]thiazolo[4,5-
d]pyrimidin-7-yl)amino]-4-methylpentan-1-ol
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20

step wthout purification. 'H NWR (400 MHz, CDC13): 8
ppm 8.46 (d, 1 H, 7.64 (dd, 1 H, 7.41 (d, 1 H), 5.08
W@ enosa39id H), 1.80 (d, 3 H; M5 (ESI) m z 176PEREEDTE000857

[ MF1] +. d)

(2R -2-[(2-Am no-5-{[ (I S)-1-(5-chloropyridin-2
yl)ethyl]thio}[1, 3]thiazol o, 5-

d] pyri m di n-7-yl)am no] - 4- met hyl pentan-1-ol HN~'-OH S
N H2N--~ N N1S 20 C WD 2008/ 039138 PCT/ SE2007/ 000857
30 The titl e conmpound was prepared by general neth

The tifle p«prﬁgoqnﬁms (pm)areg bl_y(ggr_xedﬁl] mythagl A starting from (2R)-2-[(2- amlrﬁ) 5-

oA il A0 Py A T o 01 0t

mrhol§ B d3-6h18ro-1-I(RR)-1-chlvkaatiagfphndihed AinR1) Fénﬂcafm@by flash
Purification by flash colum chromat o ng (el uent
colpan chrmaﬁ@mmhyqﬁlagmé?@)d pedine graisot)iield g%mg(&@% pield) of
th tltif‘gce tlt|(F compound. 'H NWR (400 MHz, CD3OD): S ppm
',779(dd 1 H, 766(d 1 H, 5.22 (q,

IHNMH)(?O(ﬂNﬂQH)CD;OD) 81pplfﬁ 8.43 ((?Q H), 3- 75?d%m}13>27 17 (d 11 I@)Gs 22 (q, 1
H)H.46 (8 s( EH),)3.44 23.480m, a’mld) 446 - [IMBJ(]T}M H)01.49 - 1. 61 (m 2 H) 0 93 -

1(&2(]% ﬁ%@}%@ %ég?é{éi@[l\’}ﬂ 6 chl oropyridin-2-yl)eth

d] pyri m di n-7-yl)am no] - 4-met hyl pentan-1-ol OH HN' S
Cl-<\ NN-S N/
e) (2R)-2-[(2-Chloro-5-{[(1S)-1-(5-chloropyridin-2-yl)ethyl]thio}[1,3]thiazolo[4,5-

d]pyrimidin-7-yl)amino[-4-methylpentan-1-ol

SNy
CI—<\N IN/)\

The title compound was prepared by general method B starting from (2R)-2-[(2-amino-5-
{[(1S)-1-(5-chloropyridin-2-yl)ethyl]thio}[1,3]thiazolo[4,5-d]pyrimidin-7-yl)amino]-4-
methylpentan-1-o0l (340 mg, 0.77 mmol).

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

P CR)-2-[(5-{[(1S)-1-(5-Chloropyridin-2-yl)ethyl]thio}-2-methoxy[ 1,3 ]thiazolo[4,5-
d]pyrimidin-7-yl)amino]-4-methylpentan-1-ol
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Cl The title conpound was prepared by general nethod
B starting from (2R)-2-[(2-am no-5- 15 {[(1
W®200808G3hl or opyri di n-2-yl ) et hyl]thio} PCT/SE2007/000857
[1,3]thiazol o[ 4,5-d] pyrimdin-7-yl)am no]-4-
nmet hyl pentan-1-ol (340 ng, 0.77 mmol). M5 (ESI) niz
458 and 460 [ M+1] +. J) 31
(2R -2-[(5-{[(IS)-1-(5-Chl oropyridin-2
yl)ethyl]thio}-2-nethoxy[1,3]thiazol o[ 4,5- 20
dJpyri mdi n-7-yl)am no] - 4- met hyl pent an- 1-ol WO
2008/ 039138 PCT/ SE2007/000857 31 HN-OHS N O<\ N

Nl'S N'Cl | The title conpound was prepared from
(2R) - 2- [ {R< cl®Hor 0- 5-{[ (1S) - 1- (5- chl or opyri di n- 2-
yI)eth? Jthio}[1,3]thiazol o[ 4,5-d] pyrimdin-7-yl)amno
\]-4s ypentan-1-ol fromthe previous step using

er thqd C, except that the reaction m xture was
heaN r 1 h. After conplete reaction the

s diluted with water and the
product was extiéct wth DCM (four tines). The
conbi ned organic extracts were dried over sodium

Thg titlp kempovad dvas prepeted frme@R)a- [(/?aelllor%%{Ml~%+1d(5t¢h@roﬁ>3tﬂd@1-2-

u nex
DRV RRER B ol oreliirmind-FuBeBiRa 4T bt b g e
prévidus 6P )usﬂa% Genéral RERRYC éi'dc@%tzhat the reaction mixture was heated to 50
yl)ethyl]thio}-7-([(1R)-]-(Chydroxynethyl) - 3-
°Crfet hiyl lbﬂﬁryibqnahmmgc{tmn ﬂ]etrhwalpo Ingktare was diluted with water and the
prodch \BXS extracte(g] w1t£ %@M (()t%ur times) |_Jl"he 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] .

g) 5-{[(18)-1-(5-Chloropyridin-2-yl)ethyl]thio}-7-{[(1R)-1-(hydroxymethyl)-3-
methylbutyl]amino}[1,3]thiazolo[4,5-d]pyrimidin-2(3H)-one

The title compound was prepared from (2R)-2-[(5-{[(1S)-1-(5-chloropyridin-2-
yl)ethyl]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

combined organic extracts were dried over sodium sulphate and concentrated in vacuo.
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SN O-HNSN/ G 15 The title conmpound was
prepared from (2R)-2-[(5- {[(1S)-1-(5-chl oropyridin-2-
wQ kgososoaBg t hi o} - 2- met hoxy| PCT/SE2007/000857

1, 3]t hi azol o[ 4, 5-d] pyri m di n-7-yl ) am no] - 4- net hyl pent a
n-1-ol fromthe previous step using General nethod D
except that the reaction mxture was stirred at 50 C

for 2.5 h and then at room tenperature over night.

After conplete reaction the reaction mxture was

diluted with Brine and extracted with DCM (three
The ipradayt wapparified bbﬂbﬁhwéepmﬂt@%mhd (@lie?rrtml\é Wéﬂléncd igragient) to

5 BRSPS RS K R P een

ethabélidep@te Bo/76, |fﬂ>$\h1231ih[/ﬁﬁﬁ:)ty@egcﬂe‘dmyrné 6f e fitle B¥pounat hanol
gradient) to vyield 160 ng. Further purification by

'HivMB4#ea MiHz, OPLODY:Gtpum®i24 GhilrkB) 266 (d) | 1B) 18A(d, 1 H) 4.90 (q, 1

o AR PR S99 L3 e, V051 82 0 s

0.7%- (%g 6(}5)9; 'HNMR (BMS0-488 pprh 1736 (Br S8H). K. 57 (dHL 1), 4-RQd4 AH);
7.50.@9(H; 3.23 K9, 1801503 (G0N 299 (1 LHD94 29 BIEEr 1)1, 40-135 (m3u)

10p gty Lis3d s, 1My 1 32 (midhD) 08 60, 0414 3B% My s
. 1H): 4.69 (t, 1
m/ﬁg40%4421M2§+(:@38 M44g§ré/g§]( an 2H)H) T o2 gd, 3E)|),
1.63-1.52 (m 1H) 1.48-1.32 (m 2H), 0.88 (d, 3H),
0.85 (d, 3H): MS (ESI) nlz 440 and 442 [ Mkl]+, 438
_xamiE 0O [M1]+ . 10 Exanple 2

5- QUi Shdorb P L BN k) 21| RS- It Bhir-2. L (1)

I=(hydroxymnett

mdllﬁtlbl)g_}tlniﬁmbﬂ[ammﬁk@&@ -dpyadaliep@H-odk pyri m di n- 2( 3H) -
one

AN
s XN
= A
=
N™ SN s l ~
N~

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

XN F
| /
N

0]
5-Fluoro-pyridine-2-carbonitrile (29 g, 240 mmol) was dissolved in THF (150 mL) under a
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
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O=< SNNS NHN 15 F a) 1-(5-Fluoropyridin-2
yl)ethanone F\ N- O

w®200B08m88 pyri di ne-2-carbonitrile (29 g, 240 nP@I/PE200B000857

di ssolved in THE (150 nL) under a 20 nitrogen

at nosphere. The reaction m xture was cooled to an

internal tenperature of -6433C. Methyl nmagnesi um

brom de (3Min THF, 105 nL, 315 mmol) was added over

40 m'n The reaction m xture was stirred at -65 Cfor
then it was warned to room_ tenperature.

hy@tyehlﬁm a%gaqad% &l eps Mféed;ﬁns& e @nxs\!ase s shighly a&HhC and the
rei0h D003 sthee U, RO 028 T SERAOT IR08 et

ad@ddxb HERral¥as ths IréA2 b Mm&ﬁﬂedﬂﬁé pHaskstWige sepRtidiad tHei agliedue phase
was stirred at roomtenperature over night. Sodi um
wasiestaactrorvetleDGAE Thp epmbingdierganio en@@t&\wrfs Fashed avithdiine, dried

oV e el AP SRR IR 1B Lo et s a PG Ry sk
coﬁlﬁﬁlr&%n%t%gﬁlc Y8 ShEs] 8"% (3Bl of fl‘x@ i@lel compoiAb. sodi um

phat e an oncentrated in vacuo. The crude product

"HAMER(800 Mg CPL1H] 180 (m,ddT)usn0 Gy Biad 63 (aphi); 250y, SHY.
18 g (55%yield) of the title conmpound. 'H NMR (300
WMHz, CDC13): 8.50 (m 1H); 8.10 (m 1H); 7.52 (m 1H);

b) %53—9-((5§Flu§16|);yridi9)2-)fl)]e§)ah3rr (5- Fl uor opyri di n-2 yl) et hanol

F

OH

X
7
N

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.

'H NMR (300 MHz, CDCl;): 8.38 (m, 1H); 7.5-7.2 (m, 2H); 4.89 (q, 1H); 3.9 (br s, 1H);
1.49 (d, 3H).

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

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, CDCl;): 8.44-8.40 (m, 1H); 7.6-7.4 (m, 2H); 5.16 (q, 1H), 1.86 (d,
3H).
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F Y(~NT OH The title conmpound was prepared by

Ceneral nethod E2 starting from 1-(5-fl uoropyri din-
wQ@2008patiBaanone (3.18 g, 22.9 nmol). Purifi catiPeCI/BE2007/000857

flash col um chronmat ography yielded 2.73 g (84%

yield) of the title conpound with 84%ee. 15 'H NWR

(300 MHz, CDC13): 8.38 (m 34),; 7.5-7.2 (m 2H); 4.89

(g, 1H); 3.9 (br s, 1H); 1.49 (d, 3H). ¢) 2-[(1

R) 1 Chl oroethyl] 5 quoropyridi ne F N 20 CI The

conpoun ee was

pre
d) ﬁ%ﬁ)h%g,?-,zizmgq éT{{ (Iﬁ)gl -1(.f gﬁqrpgyrgjzn -2- yl)ethyl]thzo}[ y 3 ]thzazolo[4 5-
| t;hgnol (720 ng, 5.1 mol).
rge"%girnu%’gé(%é%%i Qwvéf\élﬂig ?n the next step w thout

purification. '"H NWR (300 MHz, CDC13): 8.44-8.40 (m
1H; 7.6-7.4 (m 2H); 5.16 (q, 1H), 1.86 (d, 25 3H).
WO 2008/1039138 PCT/ SE2007/ 000857 34 d)
(2R -2-[(2- Ami no-5-{[(1S)-1-(5-fluoropyridin-2-yl)ethy
| Jt hi o} [ 1y d# azol of 4, 5-

d] pyri in-7- yI)amno] 4- met hyl pentan-1-ol OH H N' S
H2 NS NF
HN—K |l
’ N N/)\S |\
N~ E

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.

"H NMR (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
M+17"

e) (2R)-2-[(2-Chloro-5-{[(1S)-1-(5-fluoropyridin-2-yl)ethyl]thio}[1,3]thiazolo[4,5-
d]pyrimidin-7-yl)amino]-4-methylpentan-1-ol
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5 The title conpound was prepared by Ceneral nethod A
starting from (2R)-2-[(2-am no-5-
woresosaptiag 1, 3] t hi azol o[ 4, 5-dJpyri m di n- 7-yl ) anPCDFE200TI®0857
t hyl pentan-1-01 (940 ng, 3.1 nmol) and
2-[(1R)-1-chl oroethyl]-5-fluoropyridine (0.81 g, 5.1
mmol ). The product was purBfied by flash colum
chromat ography to yield 0.75 g (56%yield) of the
title conmpound. 10 "H NWR (400 MHz, DWVBSO-d6) S ppm
8.51 (d, 1H), 7.98 (s,_2£|:‘), 7.65 (dt, 1H); 7.58 (dd, _
The tlﬂy Forep(ggld(\@,s preppﬂe’d using ep@f,al Ipetpy(’i Btagieng from (213,]).77-[(2-am1no-

5O b yophefya- Myt (o iy S-ftlpbgin 7flamino 4
méhydfentai-1-8H750 Mp, ( FPmd1}.z 423 [Mr1l] . 15 e)
2R)-2-[(2-Chloro-5-{4[ (1 S)-1-(5-fluorepyridin-2-yl)eth
Mél(f]l Thing442 anil ¢d M1 bf 4, 5-
d] pyri m di n-7-yl)am no] - 4- met hyl pentan-1-ol OH HN S
N C--< NNS NI F WO 2008/ 039138 PCT/ SE2007/ 000857
R)-DLY85-Ef(13)€1 - GOROMNPTridAS- e@ﬁ?‘t}ﬁg _DiSle zolo[4,5-
P %e{ hg_g g(st)a_rtgiong_ )f‘b?gm (ZR@- 2- (2-}a_rri nggxg?f?{h[%(:ol 4
d|Byimidin5~- ) amonepdmediyipeRtayt [y @t hyl ] t hi o} |
1, 3] thi azol o[ 4, 5-d] pyri m di n-7-yl ) am no] - 4-
nmet hyl pentan-1-ol (750 ng, 1.77 mmol). M5 (ESI) nfz
442 andj444 [M+l ]+. 5 f)

(2R) - -{[(1S)-1-(5-Fluoropyridin-2-yl)ethyl]thio}-
2- met hoxy| 1, hi azol o[ 4, 5-
d] pyri picdi -yl )am no] - 4- net hyl pentan-1-ol OH
\ SfN
o—\ |l
N~

The title compound was prepared from (2R)-2-[(2-chloro-5-{[(15)-1-(5-fluoropyridin-2-
ylethyl]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
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] .

g) 5-{[(1S)-1-(5-Fluoropyridin-2-yl)ethyl]thio}-7-{[(I1R)-1-(hydroxymethyl)-3-
methylbutyl]amino}[1,3]thiazolo[4,5-d]pyrimidin-2(3H)-one
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HN SN O<\ NNSNF 10 The title conpound was
prepared from

W@ 2RpAOD$E 2- chl oro-5-{[ (1S) - 1- (5-fl uor opyri di NPQF/SE2007/000857
yl)ethyl]thio}[1, 3]thiazol o[ 4,5-d] pyrimdin-7-yl)am no
]-4-met hyl pentan-1-ol fromthe previous step using
Ceneral nethod C, except tha the reaction m xture was
heated to 50 C for 1.5 h. After conplete reaction the
reaction m xture was diluted wth water and Brine and
t he prpduct was extracted with chloroform (three
ti mes)A_The conbined organic is extracts were dried
over “maghesi um sul phate and concentrated in vacuo to
yleld otil e conpound that was used w t hout
purlfl ation. M5 (ESI) mz 438 [ Mtl] Q)

v 1- (5- Fl uoropyridin-2

thijo}-7- ([ (1R) -] - (hydroxynet hyl)-3- 20

[1, 3] thiazol o[ 4,5-d] pyrimdin-2(3H)-
oné WD 2008/ 0 9138 PCT/ SE2007/000857 36 OH HN' S .
Ch < HN N~ \'S FF The title conpound mas prepar ed
from (2R -2-[(5-{[(19) - 5-fl uor opyri - 2-

Thﬁtl}l@pﬂ;};\p?qxﬂlv&s pre@awgtfwg;( )-2-[(5-{[(15)-1 (5 ﬂuoropyndm -2-

S PSR Tl Pt o
fromx the Lptevlid’iﬁtsteb lsing Gandrhlafietid KD x@eptakat Shesteadtion hiure50asC

for h. After conplete reaction the reaction nmxture
stirged atdii0| °Gt fer3 Wi Afier complete reaction the reaction mixture was diluted with

Brine and extracted with DCM (three times). The combined organic extracts were dried
over magnesium sulphate and concentrated in vacuo. The product was purified by flash
chromatography (eluent DCM: methanol gradient). Further purification by preparative
HPLC (column Chiralcel OJ, eluent: ethanol, flow: 8§ mL/min) yielded 113 mg of the title
compound.

'H NMR (CDsOD): & ppm 8.19 (d, 1 H), 7.46 (dd, 1 H), 7.36 (dt, 1 H), 4.97 (g, 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 (q, 1H); 4.69 (t, 1H); 4.30 (br s, 1H); 3.40-3.26 (m, 2H), 1.67 (d, 3H),
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-yDethyljthio}-7- {[(1R)-1-(hydroxymethyl)-3-
methylbutyllamino}[1,3]thiazolo[4.5-d]pyrimidin-2(3H)-one
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Brine and extracted with DCM (three tinmes). The
conbi ned organic extracts were dried over naghesium
wa@ ioplstias and concentrated in vacuo. The produRCT/SE07/000857

purified by flash chromatography (el uent DCM

met hanol gradient). Further purification by

preparative HPLC (colum Gfralcel QJ, eluent:

ethanol, flow 8 nmi/mn) yielded 113 ng of the title

10 conpound. 1H NMR (CD3OD): S ppm 8.19 (d, 1 H), 7.46
7.36 (dt, | H), 4.97 (q, 1 H, 4.26 (br s,

Wg 3.3 (m 2 H, 1.44 - 1.55 (m 4 H, 1.19

- 1. (m 2 H, O75(dd 6 H; 1 HNW (DVMSO d6) 8

p br s, 8.52 (d, 1 H, 7.66 (dt, 1 H;
O 723(d 1H); 5.07 (g, 1H); 4.69 (t,
1 b| 3.40-3.26 (m 2H), 1.67 (d, 3H),
15164153 1.48-1.33 (m 2H), 0.88 (d, 3H),
085(d 3H); (ESI) mz 424 [Mtl ] . OK Exanple 3

d
a)éxhéé{qrf;r?ﬁé? pyri din-4-yl)ethyl Jthi o}-7-{[ (1R)- 1- (hydr

met hyl butyl | am no}[ 1, 3]t hi azol o[ 4, 5-d] pyri m di n- 2( 3H) -
on%'V\D2008/039138 PCT/ SE2007/ 000857 37 OHNH Oi F
NSIT iN a) 4-(1-Chloroethyl)-3 fluoropyridine C F
N g- (3-fluoropyridin-4-yl)ethanol (0.8 g, 5.7 nmol)
| na treated with thionyl chloride (5 nL) and the
regulting m xture was heated to 80 C for 2 h. Water
(N10 m.) and sat. sodium bicarbonate (agq., 10 nL) was

1-(t%§ﬂn1§g3pylﬁﬁ-zﬂ§ﬁ&ﬂ& ol Wg,‘%x" f"n%l%tl)e\gasv&etd{édm tfntomll chloride (5mL)
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
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, CDCls) 8.45 (m, 2H), 7.50 (m, 1H), 5.34 (g, 1H), 1.83 (d, 3H).

b) (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

”N—Qf)\J\é

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-
methylpentan-1-ol (560 mg, 1.87 mmol).

MS (ESI) m/z 423 [M+1]+.
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The conbi ned organic extracts were washed with brine,
dried over sodium sul phate and 10 concentrated in

WO 2080391Fhe crude product was purified by fl ashCTSE0NTI000857
chromat ography (el uent heptane: ethyl acetate
gradient) to yield 0.36 g (39%yield) of the title
conpound. 'H NMR (300 MHz, 3€DC13) 8.45 (m 2H), 7.50
(m 1H), 5.34 (g, 1H), 1.83 (d, 3H). b)
(2R)-2-[(2-Ami no-5-{[1-(3
fl uoropyridin-4-yl)et hyI]thi o}[1, 3]thiazol o[ 4, 5-d] pyri
m din- 15 7-yl)am no] - 4- net hyl pentan-1-ol ~I~*OH INH

BTN S e e A B A

7-$lyd¥itno]-4-methylpentan-1-ol
(2R) -2-[(2-am no-5-nercapto[ 1, 3]t hiazol o[ 4, 5-d] pyrimd
in-7-yl)am no] 4 20 met hyl pentan-1-ol (560 ng, 1.87
H (ESI) mz 423 [ M+l ]+. WD 2008/ 039138
S ,QO7/000857 38 ¢) (2R -2-[(2-Chloro-5- {[] (3

fluoro yr|d|n 4-yl)ethyl]thio}[1, 3]thiazol o] 4, 5-d] pyri
amrno] - 4- net hyl pentan-1-ol OH Y' NH dS
o N/bl :

5 The title conpound was prepared
usi hg @Senéral |rre hod B starting from (2R)-2-[(2-am no-

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-o0l (370 mg, 0.84 mmol).

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

o< fx J\@

The title compound was prepared from (2R)-2-[(2-chloro-5-{[1-(3-fluoropyridin-4-
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
(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
(twice). The combined organic extracts were dried over sodium sulphate and concentrated

in vacuo to yield the title compound.
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5- { [ 1-(3-fluoropyridin-4-yl)ethyl]thio}

[1, 3]thiazol o[ 4,5-d] pyrimdin-7-yl)am no]-4-
woredioBysqamt an- 1-ol (370 ng, 0.84 mmol). 10 d) PCT/SE2007/000857

(2R -2-[(5-{[1-(3-Fluoropyridin-4

yl)ethyl]thio}-2-nethoxy[1, 3]thiazol o[ 4, 5-

d] pyri m din-7-yl)am no] - 4- n& hyl pentan-1-ol ~CH NH S

O\ ~F NS', NThe title conpound was prepared from

(2R)-2-[(2-chloro-5-{[1-(3-fluoropyridin-4 15

[Yethyl Jthio}[ 1, 3]thiazol o[ 4, 5-d] pyri mdin-7-yl)am no

) VAU el gttt R ot {HAR - B Seedei- us| g

ﬁé%gg : tion m xture was
g ét d)at”g%ggﬁgjéﬁ%o?&?%’.%g&]ﬁ}%ﬁé‘?gég?‘f%?ete reaction the

reaction mxture was diluted wwth water and Brine

L he product was extracted with DCM (tw ce).
The pH o he wat er phase was then adjusted to 7 with

anmonldm chl ori de and the product was extracted with

tw ce)e The conbined organic extracts were

O i gd dyver [sodi um sul phate and concentrated in vacuo

tadyyi 8T d'She | e conpound. WD 2008/ 039138

PCT/ SE2007/ 08Q387 39 e) 5-{[1-(3-Fluoropyridin-4

yl)ethyl]thio}-7-{[(1R)-1-(hydroxymethyl) - 3-
Theﬁtlaydnﬁp&mu]v&a?%}i{bea ,sﬁ]'ﬁdgifﬁil@tﬂ{)-‘kr[(&{[II-:(3-fll_|uoropyridin-4—

5-d3p_yr|rridin- -one. ~CH NH O NN F_ Ng iN 5
yD3thgl]thia} 22 metheplu 3dthiwaelo sk e dlpyaidin-drillamgnd] rdomethylpentan-1-ol
fro‘nzt@a _p%e_v[o%g _stu) iliéigg _Gfellel“rlglrrggxgd 8,' er)](_cé‘r;;t 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
combined organic extracts were dried over sodium sulphate and concentrated irn 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] .

Example 4
5-{[(18)-1-(3-Fluoropyridin-2-vl)ethyllthio}-7- {[(1R)-1-(hydroxymethvyl)-3-
methylbutyllamino}[1,3]thiazolo[4,5-d]pyrimidin-2(3H)-one

a) 1-(6-Bromo-3-fluoro-pyridin-2-yl)ethanone
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25

yl)ethyl]thio}-2-nmethoxy[ 1,3 ]Jthiazolo
[4,5-d] pyrimdin-7-yl)am no]-4-nethyl pentan-1-ol from
W0 h@sjos|ss ous step using Ceneral nethod D, excRQI/SEI061/000857
the reaction mxture was stirred at 50 C for 2 h.
After conplete reaction the reaction m xture was
diluted with sat. sodium bigarbonate aq. and water
(1:1) and extracted with DCM (three tinmes). The 10
conbi ned organic extracts were dried over sodi um
te and concentrated in vacuo. The product was
d by flash col um chronmat ography (el uent
sgthyl acetate gradient) to yield the title
npound as a m xture of diastereoners (194 ng). M
@&Esl) mz 424 [MH1]+. 1s Exanple 4

2-?{0%%)%_%%@%&&%3@%%?,%{% rgé{al)%x@é | dS810¥d 1]ntcf?étl%}l eftier at room

rox

terfipdrititchuntion a b g alhosphérdIThE edaofidh Dix@rp Wab Bddlédunti 8d) -
~one OH HN O=<S NF HNSN 20.ag 1-(6-Bronmp-3
intemngbte@perpturaiives -206y10) . dtutddiiiem\d 52 @8 hex30es3 6 mL, 65 mmol) was

RPCT/ SE2007/ 0 5 40 ..Br O .2-Bromo-5-fl.uoro: pyri di,n
e s A R R A
DifRNackBRRRI(B5 WIS 70REA61) ¥abhdde@B08 W NRSHIIAEEredéton mixture

reaction m xture was cooled until the interna

was stiped att-0b 8Ciers2 h.dd1 Gydroghlonyd acid adh(PmIPwas addpchand the mixture
hexane 26 nL, 65 ' s 5. .added dropw se over, O )

Wi VATRES a SO LThRS eEc TPORT: A BORecpied il pocfordtidpoehioric

acldOTheladheody Phase ALY AL G 1R AIeAS] &fferanL timbE THIRbLhbMRE
added over 10 mn. and the reaCtion m xture was

organia phasks atere &shed fvath Brinle, dridd! dvgdsodaind sulphatea endicongentiated in

addgdﬁagp he m xture maé warnmed to. ro

m) wa d ) m
Vaf‘é”nBE‘F‘i‘i"HP’é Y fth o EIrampiageBkY Eliont hipbonedistbt P
grih\{éiﬁ)oﬁélh&f 4.6 g (34% yield) of the title compound.

'H NMR (300 MHz, DMSO-dj): 8.0-7.8 (m, 2H); 2.57 (s, 3H); MS (ESI) m/z 218 and 220

M+1]"

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

F

X

l =
N Br.
OH

The title compound was prepared using General method E2 starting from 1-(6-bromo-3-
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, CDCl;) 7.38 (m, 1H); 7.26 (m, 1H); 5.06 (q, 1H); 3.38 (br s, 1H);
1.47 (d, 3H); MS (ESI) m/z 220 and 222 [M+1]", m/z 202 [M-H207".

¢) (1S)-1-(3-Fluoro-pyridin-2-yl)ethanol
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aci d. The aqueous phase was extracted with diethyl

ether three tines. The conbined to organi c phases were
wo®kesb1ss th Brine, dried over sodi um sul phat ePCHBER007/000857

concentrated in vacuo. Purification by flash colum

chr omat ogr aphy (el uent heptane: di et hyl ether

gradient) yielded 4.6 g (34% yield) of the title

compound. 'H NWVR (300 MHz, DMBO-d6): 8.0-7.8 (m 2H);

2.57 (s, 3H,; M5 (ESI) nmlz 218 and 220 [Mt1l] . 15 b)

(1 S)-1-(6-Brono-3-fluoro-pyridin-2-yl)ethanol Br OH

Ewe title conpound was prepared using CGeneral nethod

ting from 1-(6-brono-3- 20
f1 orgjpyridin-2-yl)ethanone (1.76 g, 8.19 nmol). The
odwEt was purified by flash colum chromatography

(| uent: heptane: ethyl acetate gradient) to yield
1.31 g (73% vyield) of the title conpound with 80% ee.

(18)H - MVBrc(r&Q@-ﬂ\ibﬁ),—p}(ﬁﬂﬁﬂ B-)yI)BthBIEbl (hB glﬁ’rD ,mrﬂol)l@ru(thylaﬂlhi)s (1.6 mL
47
1 lrﬁ@mzéenéngﬁaém ?qun (Orﬁ“zg 83 rmlmqemx CM((ZS mL).

Th% é@}gé%@?%%];%@%%@fge}{ lg)ls ﬁmhlaé}gies X}Q t%grg ?e/ft a’l:s g%eﬁ%n

pre{slxﬁ): hgzdré)@exﬁga@ aproamftl:mpér@tum/fbr 24 R-Pheythikird380filtdrdd énddhe solid
. |), triethylamne (1.6 nL, 11.5 nmol) and
wq§h¢d ‘mlil DM he éﬁtbam we@we&he@ with vepderng B}lnm%drmdwar odium
t ed/
so iR SR ATgREr R 1 g Eoe R Poie o

chﬂ{n@a‘E@gﬁ@yf{Md&ﬁ FRIMGisthahbl £ra@iBht &W@lﬂ@tw g,e(6f5%r ylé’lﬂ) JST the title
The m xture was filtered and the solid washed

copghindThe filtrate was washed with water and Brlne and

AR Bh BEIC o SXL B 8 RE SO B i B 416
(blcprlgljraltgg aphy (el uent DCM nethanol gradient) to yield
%yl eld) of the title

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

The title compound (0.24 g) was prepared using General method F2 starting from (1S5)-1-
(3-fluoro-pyridin-2-yl)ethanol (254 mg, 1.8 mmol).

'H NMR (300 MHz, CDCL): 8.46 (m, 1H); 7.47 (m, 1H); 7.34 (m, 1H); 5.48 (q, 1H), 1.94
(d, 3H); MS (ESI) m/z 160 and 162 [M+1] "

e) (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
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10 conpound. 1H NWMR (300 MHz, CDClI 3): 8.38 (m 1H);
7.39 (m 1H); 7.26 (m 1H); 5.11 (q, 1H); 4.16 (br s,
wakhog/o191d® (d, 3H). d) 2-((R-1 PCT/SE2007/000857
-Chl oroethyl)-3-fluoro-pyridine 15 N) Cl The title
conmpound (0.24 g) was prepared using Ceneral nethod F2
starting from (1 S)-1- (3-fhaoro-pyridin-2-yl)ethano
(254 ng, 1.8 mmol). "H NMR (300 MHz, CDC 3): 8.46 (m
1H; 7.47 (m 1H); 7.34 (m 1H); 5.48 (q, 1H), 1.94
20 (d, 3H); M5 (ESI) mz 160 and 162 [M+l] +. e)
(2R) - 2- J(2- Ami no-5-{[(1S)-1-(3-fluoropyridin-2-yl)ethy
I]thio)[1)3]thiazolof4,5-

2008/ 039138 PCT/ SE2007/ 000857 42 OH H N S~ F

~\h NNSN The title compound was prepared
netthod A starting from (2R)-2-[(2-am no-
zol o[ 4, 5-d] pyri m di n-7-yl)am noj - 4-
nethylpentan 1- 348 ng, 1.16 nmmol) and
2- ((R) 1-chl oroet#yl ) -3-fl uoro-pyridine (240 ng, 1.5

). Purlflcatlon by. 5 flash colum chropat ogra h% )
Th(eénﬂa SAEPRXON WS EYIRAFRIIUs e St ethed (i astng o @ég%f;-[( -amino-
S ol A4S ST G 1
miabipehdl Q)((IS D-Iamoﬁoeﬁ@l)(ﬂﬂuorﬁlﬂ)yndﬁ’le Q&O(rﬁg, 129—Enmol?) Fﬁhﬂidﬁnon by

1H, 7.40 (m | H); 6.92 }:% .
flagh g@u@p chromgjography fel(umt D qmﬂ;lan g@gmgt) g@u(tqpﬁ mjﬂs) mg (47%
ylélld) o% tlgedtltle compound with a diastereomeric excess of 60%.

'H NMR (400 MHz, DMSO-ds) 8 ppm 8.40 (dt, 1H), 7.98 (s, 2H), 7.70 (m, 1H), 7.40 (m,
1H); 6.92 (d, 1H); 5.45 (q, 1H); 4.65 (t, 1H); 4.27 (br s, 1H); 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

[M+1]". MS (EST) m/z 423 [M+1]"

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

SN F
a——<N |N4i\

The title compound was prepared using General method B starting from (2R)-2-[(2-amino-
5-{[(15)-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 (EST) m/z 442 and 444 [M+1] .



3H), 1.66-1.58 (m 1H), 1.50-1.35 (m 2H), 0.88 (d,
3H), 0.85 (d, 3H); M5 (ESI) mz 423 ,0 [MH1]+. M5

W@ EBBp3IBE 423 [ MH1] +. J) PCT/SE2007/000857
(2R)-2-[(2-Chloro-5-{[(1S)-1-(3
fluoropyridin-2-yl)ethyl]thio}[1, 3]thiazol of 4, 5-
d] pyri mdi n-7-yl)am no] - 4- ng3 hyl pentan-1-ol OH HN' S
,,, F C~::1 ~NNSN 15 The title conpound was
prepared using General nmethod B starting from

%2,5)-2-%2-amn0- 5- { [(1 _ _
8 GRIL-A( é—.{ (I Hot-614 {upmpﬁzzgmyq—ylgﬁtw jithio }ﬂZldfﬂqetfoxy[ 1,3]thiazolof4, 5-
IR SRR AT 25 ol hs (ESI) 2

442 and 444 [M+l]+. 20 WD 2008/ 039138

PCT/ SE2p07/ 000857 43 Q)

(2R) - 2-X(5-{[(1S)-1-(3-Fluoropyridin-2

yl) et Kyl ]} hi o} - 2- net hoxy[ 1, 3] t hi azol o[ 4, 5-

d] pyri m d\n-oHyl ) am no] - 4- met hyl pentan-1-ol OH HN

O <\ |HN. NS NS5 The title conmpound was prepared
\fro -2-[(2-Ehl oro-5-{[(1S)-1-(3-fluoropyridin-2-
QLI—}<\et yl 1t hiq}[1)3]thiazol o[ 4,5-dJpyrimdin-7-yl)am no
]-4N -ol fromthe next step using
General nethodllC, except that the reaction mxture was
heated to 50 CVef 1.5

s The title compound was prepared from (2R)-2-[(2-chloro-5-{[(1S)-1-(3-fluoropyridin-2-
yDethyl]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-{[(1S)-1-(3-Fluoropyridin-2-yl)ethyl]thio}-7-{[(IR)-1-(hydroxymethyl)-3-
15 methylbutyl]amino}[1,3]thiazolo[4,5-d]pyrimidin-2(3H)-one

The title compound was prepared from (2R)-2-[(5-{[(1S5)-1-(3-fluoropyridin-2-
yl)ethyl]thio}-2-methoxyf 1,3 ]thiazolo[4,5-d]pyrimidin-7-yl)amino]-4-methylpentan-1-ol
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h. After conplete reaction the reaction m xture was
diluted with water and Brine (2:1) and the product
wormsestisact ed with chloroform (three tinmes). HEESE2007/000857
conbi ned organic extracts 10 were dried over magnesi um
sul phate and concentrated in vacuo to yield the title
conpound. MS (ESI) nmfz 438 §41]+. h) 5-{[(1
S)-1-(3-Fluoropyridin-2-yl)ethyl]thio}-7-{[ (1R) - 1-(hyd
roxynmet hyl)-3- 15
met hyl butyl ]am no}[1, 3]t hiazol o[ 4,5-d] pyrimdin-2(3H)-
usigs Seppaal mpthodDpexcepidha theggpctiopnpigraywasticated fq p@°C for 15 h.

ALGS ERRHRE AR TR YERE i WpfRPe was diliigd with brine ond exsapte i
DCM-(thedehtiinas). The combined organic extracts were dried over magnesium sulphate
1,3]thiazol o[ 4, 5-d] pyrimdin-7-yl)am no] -4-nmethyl penta

an¢h cancentrajyy 2eg/00 3ha pRdwt waspeuiier) Wyoltrsh voluma chrinptography

(gl DI BBLRE e Rl T8 W LIS VDY R o e

cofnpégid on m xture was diluted with brine and extracted
| wth DCM (three tines). The conbi ned organic extracts
HAEYIB (DM ¥+-do\epprmrdigyde thir e 8 gh édte I Ha AT 2 con tEN17r4Rt (ed 1H);

' . i fi by f|
bttt Sy PR A e ED bR s iRner s S0 B .70 @, 3m),
35 . i iogl : t
L L BB Rl N Y B € e, 08 (ESp e 124
Mi13)., 8.41 (dt, I H, 7.72 (m | H; 7.42 (m 1H);
7.27 (br s, 1H); 5.43 (q, 1H); 4.67 (t, 1H); 4.30 (br
s, 1H; 3.44-3.30 (m 2H), 1.70 (d, 3H), 1.65-1.55

E 1d-1); 1.52-1.32 (m 2H), 0.89 (d, 3H), 0.86 (d,
: (ESI) niz 424 10 [MH] . Exanple 5 2-
2-{({ H-f(2-[(1R)-1-(Hydroxymethyl)-3-methylbutyl]Jamino}-2-0x0-2.3-

-[(1R).- 1- dr oxymet hyl ) - 3- et hl ybut yl ] am no} - 2- oxo- 2,
dihy!dgof 1 )3 ]thiaéolig/M,S -d]%vrimid¥n-% -Vl)thio]ethy?{} ison%ot]inonitrile}

SNy
o= || _N
LA~
N~

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

The title compound (1.13 g, 7.63 mmol) was prepared according to General Method E1
starting from 2-acetyl-isonicotinonitrile (1.42 g, 9.72 mmol) and (-)-DIPCl (4.67 g, 14.57

mmol).
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di hydro[ 1, 3]t hi azol o[ 4, 5-d] pyri m di n-5-yl)thiol ethyl}i
sonicotinonitrile 15 OH HN S NO-~N NNSHN
W@20084081 - 1- Hydr oxy-et hyl ) -i soni coti noni tri| ePCINSEXD07/000857
20 The title conmpound (1.13 g, 7.63 mmol) was prepared
according to CGeneral Method E | starting from
2-acetyl-isonicotinonitrile44l1.42 g, 9.72 mmol) and
(-)-DPC (4.67 g, 14.57 nmol ). WD 2008/ 039138
PCT/ SE2007/ 000857 45 "H NWR (500 MHz, CDC13) S 8 72

H(x%gtg\(HéQj i 62D%§3))58|_92 (d711311)4 7(6%% 1%15')7 44 (dd 11&) 4.96 (q, 1H), 1.54

(d ﬂFﬁ 1- Chl or o- ethyl)-lsonlcot|nonltrlle 5 N C The
t1tTe conpound (32.2 ng, 0.19 mmol) was prepared
accordlng to General Method F 1 starting from

1- hydroxy-ethyl)-isonicotinonitrile (400
b)Z- (%Is)rpzrghéorgewlp&wn(ceé@gw CDC13) S 8.74 (gl 1H)rrg

7.76 (s, 1H), 7.46 (dd, 1H), 5.16 (g, 1H), 1.88 10
(d, 3H).
3 N

The title compound (32.2 mg, 0.19 mmol) was prepared according to General Method F1
starting from 2-((S)-1-hydroxy-ethyl)-isonicotinonitrile (400 mg, 2.7 mmol).

'H NMR (500 MHz, CDCl3) & 8.74 (d, 1H), 7.76 (s, 1H), 7.46 (dd, 1H), 5.16 (q, 1H), 1.88
(d, 3H).

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

pentan-1-ol

o

Sodium nitrite (5.19 g, 75 mmol) in water (25 mL) was added dropwise at 0 °C to (2R)-2-
[[2-amino-5-mercapto[ 1,3 ]thiazolo[4,5-d]pyrimidin-7-ylJamino]-4-methylpentan-1-ol
(7.50 g, 25 mmol) in conc. hydrochloric acid (150 mL) and acetonitrile (150 mL). The
reaction mixture was stirred for 18 h at 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 slurried in ethyl acetate, which after filtration

provided the title compound (6.3 g, 80% yield).
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c)
(2R)-2-{2-Chl oro-5-[2-chloro-7-((1R)-1- hydr oxynet hyl -
wO0 p@Blgd13dbut yl am no) - PCT/SE2007/000857

t hi azol o[ 4, 5-d] pyri m di n-5-yl di sul fanyl ] -t hi azol o[ 4, 5-

d] pyri m di n-7-yl am no} - 4- net hyl - pentan-1-ol 15 OH HO
NHNH S ~N S C-{<1Il | 41 />-C NNNSS NN
Sodiumnitrite (5.19 g, 75 nmol) in water (25 nL) was
added dropwise at 0 Cto (2R)-2- [[2-am no-5-nercaptof

RO SR U R Lm0 120
2R GRS (08 A S B8 BRI T o 1% a0 s

C, and then poured onto ice (500 nmL), and extracted
wth ethyl acetate. Any remaining solid was filtered

d) 0AR)-2- {Ijhﬁ (@’Wbl Hedrowyfgﬂlmi’ld mghﬂslesylmme) -ersdtfwaty-thiazolo[4, 5-
h, B t d
TR h s bl el RSP B P i R P

peRMpfIcglat ed and the solid preV| ously flltered off was
added to this. The total solid was slurried in ethyl
acetate, which after filtration 25 provided the title
00/ ield). WO 2008/ 039138
PCTW NVR (DMSO-d6) 6 8.25 (d, 2H),
419 mNb’EH) 335 Hn 4H), 1.40 (m 4H), 1.21 (m
rSd 6H) 515 (d, 6H; MS (ESI) mz 635
+
ﬁ>< I

- 2- rreth xy%hl zoI [ 4,
Po@dsam&ﬂ U RIeT0 ysk di st h @aﬁ@bh@mj Qh@a?dale@ﬁﬂ) °C ) Cloa

d] pyri m di n- 7-yl am no} - 4- net hyl - peht an- 1- ol
soNHo (Zg)ﬂr{%phloro -5-[2-chloro-7-((1R)-1-hydroxymethyl- 3-methy1-butylam1no)-

thiazolo[4,5-d]pyrimidin-5-yldisulfanyl]-thiazolo[4,5-d]pyrimidin-7-ylamino} -4-methyl-

ro?(y_met hyl - 3- met hyl - but yl ani no

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
the title compound (2.0 g, 68% yield).

MS (ESI) m/z 627 [M+1] .

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

Y\/\OH HO/W

N ’
% LA ﬁE#
—S N H
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-
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N NNS-S N N Pot assi um hydroxide (0.53 g, 9.4 mmol ) in
nmet hanol (5 nL) was added at 0 Cto a 10 sol ution of
W@ 2RpAOD1$R- chl or 0- 5-[ 2- chl oro- 7- (( 1R) - 1- hydr oxReresEaph7/@0857

-nmet hyl -butyl am no)- thiazolo [4, 5 -d]pyrimdin-5

-yl di sul fanyl]-thiazolo [4, 5-d]pyrimdin-7-ylam no}
-4-met hyl - pentan-1-ol (3.047h, 4.7 mmol) in methanol

(200 nL.). The reaction was maintained at 0 - 5 C for

18 h. The solvent was evaporated off and the residue

d][i)ainﬁdmLﬂaylﬂmulfaiyh]al}ﬁiei}ﬁkijl—yﬂiazomté,ﬁai]@/r(rﬂldlh}%yl'ﬁhﬁm)} -4-methyl-

peciinizal £ Bo> P’ o GLa. Hop B wes fm Jimeshoy s
°C3fblei 8dﬁ h@@ol(/g@lv\)as Wpobrhdd diid the reRidue was taken up in ethyl acetate.

{[(I'R)-1-(Hydroxynet hyl ) - 3-nmet hyl butyl | am no}-[ 1,
A@]mmsgdmdapsid@- \dgsmpﬂﬁmcﬂb)nﬁltratlon The filtrate was subjected to flash

%‘é"“ﬁ%‘i on %%]?l%j] d( U| f Jjﬁz%{nggl&ng dzé g)h¥lqe solr resuli'% a)nd:t&ne

pr&iudﬂ doyedted ﬁ‘bllﬁ-t&( Mm&ﬁ@apl@'bvéﬂ@pblb‘le&%dget@eﬂb%l% ‘thé\fe - -
~==0 HN S-S NHA mxture of conc. hydrochloric

co@é?lﬂ‘d(@@p%)“%d‘%ter (20 m.) was added to a sol ution
"HOMMR EME0p § 345 (S’l 2ﬁgfar3ax<9r2e%6z gt VAT BL );p% 48131

) -2-nmet hoxy-thiazo 5 W 2

(mpgt), é@éd@%@’@@é@?o T2 6H) 0.56 (d 6H) MS (ESI) m/z 599 [M+1]
d] pyri m di n-5-yl di sul fanyl ] - 2- met hoxy-t hi azol o[ 4, 5-d] p
yrimdin-7-yl am no}-4-nethyl - pentan-1-ol (1.5 g, 2.4
mol) in 1,4-dioxane (20 nlL). The solution was then

D SH(I5)-éd(7atl (8- 1-Eiorymethi)-3Theshdbitiéaminglad-oser-dgor at ed

P R o NG i Sl P RGO P4 1 at on.

The filtrate was subjected to flash 5 colum

chromat ogr aphy (el uent ethyl acetate: nethanol 95:5).

The solid residue and the product collected fromthe
raphy were pooled together to give the title
6N Ny, 42%yield). 1H NVR (DMSO- d6) S 12.45

(s, 2 7733 (d, 2H), 4.62 (t. 2H), 4.17 (br s, 2H),
i‘<§8'| \,\:II'
(@] =N

N~

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(3H)-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:
Kromasil-C18) yielded 15 mg (36% yield) of the title compound with 98% de.

'H NMR (500 MHz, CD;0D) & 8.71 (d, 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 (ESI") m/z 431 [M+H]".
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15

(m 4H), 1.25-1.14 (m 2H), 0.72 (d, 6H), 0.56 (d,
6H); M5 (ESI) mz 599 [M+1]+. 10 J)
wQ@2qo8a®38- [ (7-{[ (I R) - 1- (Hydr oxynet hyl ) - 3- net hpdsE20DT/@00857
m no} - 2- oxo- 2, 3-
di hydro[ 1, 3]t hi azol o[ 4, 5-d] pyri m din-5
yl)thio]ethyl}isonicotinoniagile OH HN S NO=<1 N
NNSHN 15 The title conpound was prepared
according to General Method G with addition of D PEA
(2 equ ). Starting from
i thi ObIS[7 {[(1R)-1- (hydroxymethyl) 3-
2 [ A p-d] pyrim din-2(3H) -

(hs(d&@bmihfmmmamamtnbw1)}uhsazmoczps-urwmrhmnlze3mewg, 0. 192
mol) the title conpound (39 ng) was obtained as a
di astereoneric mxture. Purification by preparative
HPLC ([Col um: 20 Kromasil-C18) yielded 15 ng (36%
yield)~af the title conpound with 98%de. 'H NWR (500
I\/Hz CDBCD) S871(d, 1 H, 7.92 (s, 1 H, 7.56 (d, 1
H1 H, 4.4 (s, 1H), 3.40-3.52 (m 2H),
72( 1.60-1.71 (m1H), 1.38-1.54 (m 2H),
6H); M5 (ESI) mz 431 [M+H +. WO
32608 103 8 PCT/ SE2007/ 000857 48 Exanple 6 5- {
[(,’18)!1 Ch yridin-3-yl-ethyl]thio } -7- {
[ (1R) - 1- P . -
( hydr oxymet hyl ) But y¥] ami no} (1, 3] t hi azol of 4, 5-d] pyrim d
in-2(3 -one OHHN O=< NNIS N

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

S N
HN— ]|
’ N N&k S/\©
5-(Benzylthio)-7-chloro[1,3]thiazolo[4,5-d]pyrimidin-2-amine (6.0 g, 19.4 mmol) was
dissolved in NMP (30 mL). DIPEA (8.4 mL, 48.5 mmol) and 2-amino-(2R)-1-pentanol
(3.5 g, 33.9 mmol) were added and the mixture was heated to 110 °C for 4 days. After
cooling to room temperature, the mixture was poured into water (200 mL). The

precipitated product was collected by filtration, washed with water and used in the next

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

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

(2R)-2-{[ 2- Am no-5-(benzylthio)[ 1, 3]thiazol of 4,
wWG2@Bpsa1881 di n- 7-yl ] am no) pentan-1-ol OH HN BCIMSE2007/000857

H2ZN-\ N N \S 10 '

5-(Benzyl thio)-7-chloro[1, 3]thiazol o[ 4, 5-d] pyrimdin-2

-amne (6.0 g, 19.4 mol) wag dissolved in NW (30

m.). DIPEA (8.4 nL, 48.5 mmol) and

2-am no-(2R)-1-pentanol (3.5 g, 33.9 nmol) were added

and the ym xture was heated to 110 C for 4 days. After

cooling o roomtenperature, the m xture was poured

into waterl (200 nlL). The precipitated product was

col | ect'_{;\p‘-‘ Ol trati on, washed with water and used in
t he nex 15 step without further purification (7.0 g,
97%SH N M5 (ESI+) mz 376 [ M+H +. b)

H42R, - 21 [ (3- Ani no- 5- ner capt o 1, 3] t hi azol of 4,
5- dNoy ™ gA- 7 yl)am no] pentan-1-ol WO 2008/ 039138
PCT/ SE2007/ 000857 49 '~ OHHN' S N H2ZN N N~SH A

round- bottonmed flask was equi pped with a dry

B BHERE SR ar R RS RSBy s o s in

dr¢ RRAERSEIL oA Ebdth A hndsik (250 hDywsk ddvderRedfhgd the @RskOfollowed by
Ei'z'-R) - 2-{] 2-am no- 5- (benzyl t hi o]) [1, 3]t hiazol o[ 4, 5-d] pyr

adfyiio ioh CR) v+ {[Aremaes- prébrngyithie)pl, 3 [ttdazolf4, S4pyringdist - The

BB phg Tot {4 & MR RS MMER Rl e plfehf] e o
— $oiGand sadpeametd! wachddpdmsinedlgitctountd@ biecohus appehed and
pe%s?s?gdgt:o? go \sf\gacgn&sh?ﬁe r%g&%%%eag t}?e\{l q%grgclhteé g}rll ac?Jitic‘;j}l S aos%ggn%l of solid

ammonium chloride. The ammonia was evaporated off and water (250 mL) was added to

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 (ESI') m/z 286 [M+H] .

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

\/\E'/\OH HO/\'/\/
NH NH
SfN NZ S
cl | | cl
) _<\N N/)\S——S)\\N N/>—

(2R)-2-[(2-Amino-5-mercapto[ 1,3 ]thiazolo[4,5-d]pyrimidin-7-yl)amino]pentan-1-ol (4.0 g,
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.
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amoni um chl ori de. The ammoni a was evaporated off and
wat er (250 nL) was added to 10 the residue. The

WO e®alosd1sg) m xture was neutralized with 1 M PCT/SE2007/000857
hydrochloric acid (aq). The precipitated product was
collected by filtration, washed with water and dried
in vacuo to vyield 4.15 g (8§0% yield) of the title
compound. Ms (ESI+) mlz 286 [M+H +. 15 c)
(2R)-2-{2-Cnl oro 5-[2-chloro-7-((IR)-1-hydroxynet hyl bu

lgﬁm@?%?'t ?Jéﬁﬁ?any fSIﬁma%Ié 0[51?_%2 ](myrl 137 1]79(m
RS mmgw'ong@ww; vaoh G M o

in-7-yl)am no] pentan-1-ol (4.0 g, 20 14. mmol) was
di ssolved in acetonitrile (100 m) and concentrated
d) BRIr bR 7ef(1R)- wadro@rE@hylm:)lamﬁmﬁiZumtherﬂhzblem B/ pg;imidin-
: | ), was dIS ol ve vvate 1 andaddato
S ) 2R o e LB T GoIP P 5y o
until the reaction was conplete by LCVS. The reaction
m xture was poured onto ice and the precipitated
proﬁuc’\wé\mphbe’c\t\fﬁ\b{ filtration. The solid was
dried ingyyacuo to e 3.3 g (78%yield) of the title
conpound| WO 2008/ 089138 PCT/ SE2007/ 000857 50 1H NMR
o 8.27 ( 4.32-3.81 (m 2H), 3.50-3.23
37-1.18 ( —1.10-0.93 (m 1H), 0.94 -
0. 78N{mN1H)s—0s49°N§t, \8H); M5 (ESI) mz 607 [ M+l] +.

d) . .
Poegzﬁ)lmiwwxm (451me- &8 pymAlbo¥gsradded lod Ry B-dFichlsye- o[ Zrshlnenk 7-
.I . 1 1 - -
O B o R i Sy ity tisgplofa.
dlipsamiidio} 7- plenmiren -pentah- 1M (RO8 H- H\Il—lmr®1)\ln mneﬂgnob(-zoo mD) pt @°C.

Thlf\:| rtle\zlicéénsw[:}'s sl}%rred at 0 °C overnight and then the methanol was evaporated off. The

residue was poured into water and the resulting precipitate was collected by filtration. The

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

MS (ESI) m/z 599 [M+1] .

e) 5-[7-{[(1R)-1-(Hydroxymethyl) Jamino}-[1,3]thiazolo[4,5-d]pyrimidin-2(3H)-one-5-
yidisulfanyl]-7-{[(I1R)-1-(hydroxymethylbutyl]amino}[1,3]thiazolo[4, 5-d[pyrimidin-2(3H)-

one

\/\§/\OH HO/\'/\/

NH NH
W NS W
N™ N7 Ts—s” N N
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
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Pot assi um hydroxi de (495 ng, 8.8 nmmol) was added to
(2R)-2-{2-chl oro-5-[2-chl oro-7-
w@ ¢aRp3di3shydr oxynet hyl but yl am no) -t hi azol o[ 4, 5pCii/pE200TI900857
di n-5-yl di sul fanyl ]-thi azol o[ 4,5- 10
d] pyri m di n-7-yl am no}-pentan-l-ol (2.68 g, 4.41 nmmol)
in methanol (200 nL) at O G1 The reaction was stirred
at 0 C overnight and then the nethanol was evaporated
of f. The residue was poured into water and the
stifr@batl45icapvpr mghtp"nﬁeadoevena@amlabmte&ﬁh eub bhd thaip'rcmlnct wdse
crude t .pr.oduct was used in the m4tho
Pre&fwta?edﬁﬁe&nﬁwﬁc Yatetat Popreciptiate wap YOIFeFFE"d%QQJ?‘[%Pi}]aﬁI waghgd
wi)water, The crude product was purified by flash column chromatography (eluent
5-[7-{[(1R) -] - (Fydroxynethylljan1no -[1,3]tht azol o[ 4
DCGMugthylracetatgigradrndiy giyad-5g (59% yield over two steps) of the title
%kakﬁulfanyl] 7-{[ (I R) - 1- (hydr oxynet hyl butyl ] am no}[ 1,
I'azol o[ 4, 5-d]pyrimdin-2(3H)- one OH HO NH NH
'HO®R (SMSOdL) 6~I:246(N 1$I)S7BB , 180, L5 udgelH), 4.10 (br. s., 1H), 3.35 (t,
HS RL éS [7- ( 1- hydr ox /met h IbuH¥Ian1no% 2~ et hox
2H), +.37-52 |(1@{2|H)5 13 1 10 (m, 1H), 0.96-0.82 (m, 1H), 0.59 (t, 3H); MS (ESI) m/z
ghﬁ L +#m di n-5-yl di sul fanyl ] - 2- net hoxy-t hi azol o[ 4, 5-d] p
57 rn-7-ylamno} -pentan- | -01 (4.41 mol) from
the previous step was dissolved in 1, 4-di oxane (100
m.). Conc. hydrochloric acid (2 nL) and water (2 L)

1) (18)-2-(8dUeFoARIA-RO)EMSAYIL I Ng M xture was WO

2008/03913 PCT/ S 2007/000857 51 stirred at 45 C over

ni ght. The sol vent was evaporated in vacuo and the

product was precipitated by addition of water. The

prieci pitate was collected by filtration and washed

waker. The crude product was purified by flash

1.Lthr omat ography (eluent DCM ethyl acetate
gradi ent)Cto give 1.5 g (59% yield over two steps) of
the title s compound. 'H NVR (DMSO-d6) S 12.46 (s,

Thé Itle cdmpaindovas prdpared ibdccotdandetyith the Tdnéfal method E1ing

1-(6- chlor<()pyr1d1n 3-yl)ethanone (0.80 g, 5.14 mmol), affording 0.71 g (88% yield) of the

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

N
cr N

/CI

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.

'H NMR (CDCl;) & ppm 8.45-8.35 (m, 1H), 7.79-7.70 (m, 1H), 7.39-7.29 (m, 1H), 5.07 (q,
1H), 1.85-1.78 (m, 3H); MS (ESI) m/z 176 and 178 [M+1]".
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2H), 1.37-1.20 (m 2H), 1.13-1.10 (m 1H), 0.96-0.82
(m 1H), 0.59 (t, 3H); M5 (ESI) mz 571 [M+1l] . 10 f)
W@ b@3A039186- Chl or opyri di n-3 yl)ethanol HO ~N GrCT/SER®07/000857
title conpound was prepared in accordance with the
General nethod E 1 using
1- (6-chl oropyridin-3-yl)ethanone (0.80 g, 5.14 mol),
affording 0.71 g (88%yield) of the is title
conpound. 'H NMR (CDC13) S ppm 8.40-8.28 (m 1H),
7.75763(m 1H) 735724(m 1H), 5.04- 4.79 (m
1% 1.63-1.45 (m ; MBS (ESI) mlz 158 and 160
h) PNHIP)1- (@*Fh@f@ﬂr@*'ﬁﬂl)ﬁ(’ywwf TeHl@Y)det hyl | pyri dine 20

b B R TR Sy Rt oo onorcence

(6-chl oropyridin-3-yl)ethanol (0.20 g, 1.27 mol),
affording 0.16 g (72% yield) of the title conpound.
25 "H NWR (CDC13) S ppm 8.45-8.35 (m 1H), 7.79-7.70
(m 1HN7.39-7.29 (m 1H), 5.07 (gq, 1H), 1.85-1.78
(m 3H;[MSALESI) mz 176 and 178 [Mtl]+. WO
2008/9@91 CT/ SE2007/ 000857 52 h)

[(18)-1-(6-Chl oropyridin-3

e|)7t h|o} 7-{[ (1R) - 1-

) hut yl Jam no}[ 1, 3]t hi azol of 4,

5- é] pyti m%l n- p( )

-one OHHN O< S HNSTIN

Cl

The title compound was prepared in accordance with general method G using 5-[7-{[(1R)-
1-(hydroxymethyl)Jamino}-[1,3]thiazolo[4,5-d]pyrimidin-2(3H)-one-5-yldisulfanyl}-7-
{[(1R)-1-(hydroxymethylbutyl]lamino}[1,3]thiazolo[4,5-d]pyrimidin-2(3 H)-one (0.10 g,
0.175 mmol), 2-chloro-5-[(1R)-1-chloroethyl]pyridine (0.069 g, 0.39 mmol) and sodium
borohydride (0.040 g, 1.05 mmol), affording 0.055 g (37% yield) of the title compound.
'H NMR (CDCl3) 8 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+1]".

Example 7
5-{[(18)-1-(6-Chloropyridin-3-yhethvyllthio}-7-[[(1R)-1-
(hydroxymethyDbutyl](methylamino][1.3]thiazolo[4,5-d]pyrimidin-2(3H)-one




20

- 25

5 Cl The title conmpound was prepared in accordance
with general nmethod Gusing 5-[7-{[(1R) -
wazqokgsmsxynet hyl ) ] am no} -| PCT/SE2007/000857
1, 3]t hiazol o[ 4, 5-d] pyri m di n- 2( 3H)
-one-5-yl di sul fanyl]-7-
{[ (1R) - 1- (hydr oxynet hyl but y4j am no}
[1,3]thiazol o[ 4,5-d] pyrimdin-2(3H)-one (0.10 g,
0.175 mml ), 2-chloro-5-[(1R)-1-chl oroethyl]pyridine
(0. 069 g, 0.39 mmol ) and sodi um 10 bor ohydri de (0.040
gj Z’\ affordlngOOSSg (37% yield) of the
a) r(tEF’é’ch‘,C@ﬁ%M -nomvgfingR (CDA 3) 8 ppm 8.52-8.38 (m
111), 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 111),
3.68p3.82 (m 2H), 1.69-1.64 (m 3H), 1.56-1.46 (m
2;!:5:( 1.46-1.32 (m 2H), 0.98-0.90 (m 3H); M (ESI)
mz K6 and 428 [ M+1l]+. 15 Exanple 7
- {[ALS)oHL- (6- Chl oropyridin-3-yl-ethyl]thio}-7-[[(1R)-
1

(hydroxynet hyl ) butyl ] (nmet hyl )am no] [ 1, 3] t hi azol 0[4 5-d
yrimdin-2(3H-one OHN O< SHNSN 20 Cl
D 90@)@%@9@@ T3 rspl) s digtbed in ggieoyy sodium hydroxide (4M 25

mI@ %&C%n e ﬁ%)dod% 82{ l‘éﬁH Ied)nﬁyvﬁ%egls Ls\gsdcl) vel ?ﬁde (4M, 25
mlgquesaddedsoi Uhmity dr @5%C.déhe (redotioR hixture was warmed to room
temperature and stirred at this temperature for 4 h. The reaction mixture was washed with
diethyl ether three times and then acidified with aqueous hydrochloric acid (2M). The
product was extracted with diethyl ether three times. The combined organic phases were
dried over magnesium sulphate and concentrated in vacuo to yield the title compound in
quantitative yield.

'H NMR (CDCl;) & 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%),
190 [M+17".

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

HN/

' /\/‘\/OH

Lithtum 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 slurry. The resulting
mixture was filtered through celite. The solid was washed with DCM until all product had
been extracted. The combined filtrate was dried over sodium sulphate and concentrated in
vacuo. Bulb-to-bulb destillation at 0.1 mbar collecting the fraction between 75-85 °C
yielded 7.1 g (71% yield) of the title compound.



m.). Ethyl chloroformate (10.6 nL, 111 mol) and

aqueous sodi um hydroxide (4M 25 nlL) was added over
wa@Z2oosiospi3eat O C. The reaction m xture was war nRCGI/SER2007/000857

roomtenperature and stirred at this tenperature for 4

h. The reaction m xture was washed with diethyl ether

three tines and then acidifped with aqueous

hydrochloric acid (2M. The 10 product was extracted

with diethyl ether three tinmes. The conbi ned organic
'H¥Re € D) 8 .63ddd, cld)py.80 (diagHE i 11nns U Hy a4 e(sadid); 2.09 (br s, 2H);

ntr t conpound in
153%22? DT80y o PR My il Fiskmrsli s o a3 (br s,
522(d 1H), 4.37 (q, 1H) 4.13 (q, 2H), 1.84
1. 68 (sextet, 111), 42 (sextet, 1H), 1.25
¢ (&R) 23:&4)? -Amin@§- (éfnzylynp)[l er@lq[ﬂmdipmmm 7- 15 190
(Met hyl am no) pentan-1-01 HNC OH 20
yl][(M{%J(lasz?% %ﬁ%rﬁ{%d%lhydrl de (6.5 g, 171 mol ) was
suspended in THE at O C under a nitrogen atnosphere.
N ( Et hox carbonyl)-D-norval i ne was dissolved in THE
and a dropwise at 0 C. The reaction m xture was
reflu ed verofi ght. After cooling to room
tenperatNure sat urat ed aqueous sodi um sul phate was

added forma slurry. The resulting mxture was
%er d- through celite. The solid was washed with DCM
unt u ad 25 been extracted. The conbi ned
filt rat 3‘ vva dr over sodi um sul phate and
concentrated | n acuo. Bul b-to-bulb destillation at

O 1 nbar coIIectln the fraction between 75-85 C
{Beardthep)7- th@fotlﬂldﬂgmbﬂ[‘lﬂ -digfyrinidint2-arnige (o golthd mowd was

L T

(m2thQnios)pentarZHp] (3. 4lg 50:ImBl) (were dided a B3 n(mmresuvas, heMBd to

12%)2ﬁ)f01236qlzfy%0 1%@1%(4(@-@rﬂﬂﬂt}ty|lﬁrgyf)fentgl}-ll ol é‘iz‘igpg% AZ 99 mmol) and
DIPEAIRYAL, 5 A4 Binbl) whs WiddaRb M ket foR HiRGRNMY Hbad 1678 h at 120

°C. After cooling to room temperature, the mixture was poured into ice. The precipitated
product was collected by filtration and purified by flash column chromatography (eluent
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]".

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

w~__OH
fN\k/

S N

HN—G | /l%

N™ N7 s
H
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NS~N HN\ NN \S\
5-(Benzylthio)-7-chloro[1, 3]thiazol o[ 4, 5-d] pyrimdin-2

w0 20081089166. 0 g, 19.4 nmol ) was dissol ved i n NREI/§2%907/000857
m.). DIPEA (6.8 nL, 38.8 mvl) and (2R)-2 10
(met hyl am no) pentan-1-ol (3.4 g, 29.1 mmol) were added
and the m xture was heated $ 120 C for 3 days.
Addi tional (2R)-2-(nethylam no)pentan-1-ol (350 ny,
2.99 mmol) and D PEA (1 ni, 5.74 mol) was added and

A toed-beteontidddiaskiwat equepped svitheadrg Gicef-e]hanﬁl ¢tondénsd24hd ifdmersed in a

dr}élfto‘%gélan %lf)lg)ls]%('l@% Wﬁ%g@?@‘%ﬁ copy e61 .'Xt%gﬂg\s/isfollowed by
theCAlltRE b L Y- f[QlahﬁﬁJ 5 QBen2{iehi D%g/{ B]‘um%kt{y stdpatmiem-m

chromat ogr aphy (eluent is acetate

yllwﬁhwlmlylo}tpentyn td (3-Abet 39 @m@nﬁmww@g mpixtgge wagadlowed to

wa)zzrh;% d%’? Z%W \ggg a(dﬁec? %_%1@11 L{ﬁ&fgg@tﬂ a%lLé)]co gQPeared

and persisted Idd)30 séco'ﬁﬂs (Tt rékbion BastheiBqubdicead by2kdlition 0Od s;(o@n of

solgtgmm%,}gg%l df:d ﬁ-}%agg%c[% L ngaé@r]aig:)i (ort? an?! l;gater (225% m£) was

ad&e@'—& 1h rEsﬁ@ueA'I"h@i%s@tl M}&%Q{a% nduttdliz@Z @R I ¥4 hydrochloric acid
5-dJpyrimdin-7- yl)(nmethyl)am no] pentan-1-01 NOH S

(aq\)- F&wr@wplmemodwms eolbgtgdy figatpayvehed wthootssrd 55
acé%bx{xf?ﬂ'tp etdg uE It 1|éldvggﬁ % ggfél X%JhE‘ tlg g&‘}{pound

I ce-et ondense
HM‘dRe{DWQrkk)ddc&ll(hgs B ED;R.4 A ore A, 4. 84)(1)rm_yH)N3§5 -3.40 (m, 2H),
condensed into the flask foll owed by the addition, of
3.022R)3 D), 1 #® (rardthol 81 (bt D BAi(to PHL M3 (S Tz WO4NE-1d]- pyr
i mdin-7- yl](methyl)am no}pentan-1-ol (5.43 g, 13.9
mol ). The resulting m xture was allowed to

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

\/NU\/OH :\}\/OH
cl | | o]
AL S

(2R)-2-[(2-Amino-5-mercapto[1,3]thiazolo[4,5-d]pyrimidin-7-yl)(methyl)amino]pentan-1-
ol (1.0 g, 3.34 mmol) was dissolved in acetonitrile (25 ml) and concentrated hydrochloric
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 (ESI) m/z 635 and 637 [M+1] .

f) (2R, 2'R)-2,2'-{Dithiobis[(2-methoxy[1,3]thiazolo[4,5-d]pyrimidine-5,7-
diyl)(methylimino)] }dipentan-1-ol
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20

5 warmto -33 C and sodi um netal was added in snall
pi eces until a blue col our appeared and persisted for
w@00sesusrls. The reacti on was then quenched byPEHSEI0DTOV0857
of a spoon of solid amoni um chl oride. The amoni a
was evaporated off and water (250 nL) was added to
the residue. The resulting $6 xture was neutralized
with 1M hydrochloric acid (aqg.). The precipitated
product was collected by filtration, washed with water
and 10 acetonitrile and dried in vacuo to yield 3.38 g
(81% vyi el d) of the title conpound. 'H NMR ( DMSO- d6)
12.81 1 8.45 (br s, 2H), 4.84 (br s, 1H),
3. 55- 3\40 (anZ\H) 30@2 (s, 3H, 1.48 (m 2H), 1.21
(m 2H)N 087( ; M5 (ESI) mz 300 [ MHl]+. e)
(2Rs
E—{Dﬁ#\ bi s[ M& 3]t hi azol o[ 4, 5-d] pyri m di ne-
5 N w—ls( iﬂllmno)]}dlpentanlol TLOH 1 N OH

CSNI S>-C NNSSN
Poagsym Ay firozidat? Hons- Wmmpt)@lmolsﬂrd i ragtbane] @050l wasraddedito

ChABIPAM TR HRO AR i vmBge Y amt

dlﬂﬂﬁgﬁ?tlh%g]?dlgyﬁﬁ@?m ?79'5%'1% 405881 8h) (fHRetfbdol Myaﬂo °C The

nitri was di ssol ved in water
reactiyn wadstawdeado at ofer@ighiTimd theaetbe mmamlmalsresapmaieckeﬁﬁtﬂm

0,C for three days. The reaction m xtu our.ed
resitfeqvas pauISH e e aBﬁ’ Q’c?lrfﬂ"{itg’tgé’deﬁﬂ?lﬁ‘ﬁfu‘?f’l‘s %ﬁ%‘“%‘ﬁ’if E’&ftaléﬁ“ e
filfrArk Wad it&@tea'@\gth étW”[thla \If%'hﬁ:r hald \Vésrlg'seh%vélxas%ﬂﬂ sulphate

gave the title co oun 5/oy|el trs
andrtancéitatadid v6db dniitttie] rts1due2\5as.]c)ombmed with the earlier collected solid to

(2R 2'R) -2, 2' D|th|ob| 2 rrethoxygh}l) 3]th|azolo[45d
gl\]eptb‘? fithg %ﬂm@usd t Weg yse @ REAtISTeP MESPW ANy dwithes Pytififation
Mgmma&%tzaqm@ﬂsaoow 000857 56 (1O0HN S~ S NN

S-S

g) 5-[7-{[(1R)-1-(Hydroxymethyl)] (methyl)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

xx %0

Crude (2R,2'R)-2,2"- {d1th10b1s[(2-methoxy[ 1,3]thiazolo[4,5-d]pyrimidine-5,7-
diyl)(methylimino)]}dipentan-1-ol (1.25 mmol) from the previous step was dissolved in
1,4-dioxane (25 mL). Conc. hydrochloric 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/z 599 [M+1]".
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Pot assi um hydroxi de (210 ng, 3.75 mmol) dissolved in
nmet hanol (20 nL) was added to (2R 2'R)-2,2'-
w@ cioslosabks s [ (2-chloro [ 1,3 PCT/SE2007/000857
]thiazol o[ 4, 5-d] pyrimdine-5, 7 5
diyl) (methylimno)]}di pentan-1-ol (795 ng, 1.25 mmol)
in nmethanol (40 nL) at 0 C. 5The reaction was stirred
at 0 C overnight and then the nethanol was evaporated
off. The residue was poured into ice and the
resulting precipitate was collected by filtration. The
filtrate extr t cetate. The organic
h)5ﬁh§§ﬁ&é§%%2V@ﬂ”6663?@6%$@21gdbékgsé and concentr at ed
o / ey e aZoRIIB)5 rihiih-2BE) -8R | 1 er
(h){:olwlt{hgé%{l d t}gﬁloﬁgﬁvsggtghe tl}gﬁlycon'poun(g t hat was
used in the next step w thout any further
rification. M (ESI) nlz 627 [M+1 1+ g) 5-[7-{[(1
R) =1- (Ayd@kynet hyl )] (net hyl ) ani no}-[ 1, 3]t hi azol o[ 4, 5-
d] pyr+mni di n-2(3H) - one-5-yldisul fanyl]-7-{[(1
R) 1- dr oxynet hyl butyl ] am no)[ 1, 3] t hi azol o[ 4, 5-d] pyr
n—~N5 2(3H-one (HNOH NO<N-~O S HN
N de(2R 2'R)-2, 2' -
{dchl%bléT(Z pet oxy[ 1, 3]th|azolo[4 5-d] pyri m di ne-5,
7- diyl) (met hy\ 'mg)]}dlpentan 1-ol (1.25 mml) from
the previous step s dissolved in 20 1, 4-di oxane (25

Theltitle c&apSundvd p@%ﬁl’e@ﬁh Gcfdafcd WittP GBheral3Rdihoed Aking 8- [5 {{(QR)-
an

nm.) was added t he resultlngém xture was stirred

1- @vdmsyrtr,etbwl&(mﬁb@mmmw} -bdlthiazptedd.& vapsinaided? (3 H)-var:ro

e 0N P R ARGy AR ) By Pab B o

2(38)- mc(QdO gad. é6’591(ihdlr)g 2(CEBR6- §'+[GIRd-lmhkno¢th\yj]mfhdmsXExﬁrngldﬂég

655 ﬁazg@@* ;Q@gég o&%’g@ﬁ %287{;"4;&(1 himol\ affording 0.060 g

(4‘;'9;6{yieﬁdl)%)”ﬂile~t(t@c6m afuﬂpy“ di n-3
ylyethyl Jthi o) - 7 ({’ (1R) - 1-

VGG PE DR 356 B3P e F . o 1ED] T.26-4.261(f 45D, 4.86 (q,
115; £ 9) 6b Tl 3y, 335 5908 31), 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):

MS (ESI) m/z 440 and 442 [M+1]".

Example 8

Example 8a
5-{[(1R)-1-(3-Fluoropyridin-4-yl)ethyl]thio}-7-{[(1R)-1-(hydroxymethyl)-3-
methylbutyllamino}[1.3]thiazolo[4.5-d]pyrimidin-2(3H)-one and

Example 8b
5-{[(15)-1-(3-Fluoropyridin-4-ylethyl]thio}-7- {[(1R)-1-(hydroxymethyl)-3-
methylbutyl]amino}[1.3]thiazolo[4.5-d]pyrimidin-2(3 H)-one
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OH-N ~S N ONS H5C The title conpound was
prepared in accordance with General nethod G using

W®G2(G030§J164LR) - PCT/SE2007/000857

1- (hydroxymet hyl )] (et hyl )am no}-[1, 3]t hiazol o[ 4,5-d] p
yrimdin-2(3H)-one-5- yldisulfanyl]-7-

{[(1R) - 1- (hydr oxynet hyl but yk$ am no}[ 1, 3]t hi azol o[ 4, 5-d
]pyrimdin- 2(3H)-one (0.10 g, 0.167 nmol),

2-chl oro 5-[(1R)-1-chl oroethyl ] pyridi ne (Exanple 6g,

0. 37 mmol) me bor ohydri de (0.038
g, GO [) affordl ng O. 060 (41% vyield) of the

|t rrpound "H NMWVR ( S ppm 8.56-8.38 (m
11s ,ﬁ877,:73(m1 -726(m 11-1), 4.86
0, \11) 4.]75- 4. 62 ;m J3.55 (m 3H), 3.03
(s 3 -IM63 (m , (m 2H),
I36121(m : O95088(m 3 N15 M5 (ESI) mz

440 and 442 [ M1 3nd Exanpl e 8 Exanple 8a

T i R R s S ) T 19
(h&«ﬁo?}r?éﬂhﬁ)z Dt IButyd |apsino J d]tmaidla[% ﬂﬁﬁnﬁmdl Eﬁmhe(ﬁb mg)

(1S)-1-(3-Fluoropyridin a/ eth)é thl%}1 -7-
frqm E@m@e@ﬁgp@pmﬁ@bmrypagatwe HPL to yield 25 mg of the first elutmg

1so”r§etrh| ybutyl]am no}[ 1, 3]thiazolo[4,5-d]pyrimdin-2(3

~ofie WO 2008/ 039138 PCT/ SE2007/ 000857 58 H OH OH NH
"THWMRRPMSS-dY SpiT 53 BB sF1H), 8.51 (m, 1H), 8.38 (d, 1H); 7.62 (m, 1H);

6.97 (brs, 1H); 5.16 (q, 1H); 4.66 (t, 1H); 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
24 M+1]"

and 45 mg of the last eluting isomer:

'H NMR (DMSO-ds) § 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
424 M+17"

Pharmacological Screens

Materials

Recombinant human fractalkine (hCX3CL1) and recombinant human interleukin-8 (IL-8 or
hCXCLS) were purchased from PeproTech Inc., UK. Recombinant ['%1]-fractalkine
(human) and ['*°I] hIL-8 with the specific activity of 2200 Ci/mmol, was purchased from
NEN® Life Science Products, Inc., UK. Fluo4-AM was purchased from Molecular Probes,

US. All other chemicals were of analytical grade.

Cells
The complete human CX3CR1 ¢cDNA (GenBank accession number U20350) was extracted
from human brain mRNA (Superscript, Life Technologies) and ligated into pCR-Blunt II
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~N S"" HN S HNN and The diastereoneric mxture
of 5-{[1-(3-fluoropyridin-4-yl)ethyl]thio}-7-{[(1R)-1-

W@ bopdiozmysret hyl ) - 3- net hyl but yl ] am no} PCT/SE2007/000857
[1, 3] thiazol o[ 4,5-d] pyrimdin-2(3H)-one (179 ng) from
Exanpl e 3 was separated by preparative HPLC to yield
25 ng of the first eluting ®isoner: 1 H NVR (DVSO d6)

S ppm12.31 (br s, 1 H, 851 (m 1 H, 8.38 (d, 1 H);
7.62 (m 1 H); 6.97 (br s, 1H; 5.16 (q, 1H); 4.66 _
TOPO vébhl)r (In4/iﬂ:&ge(1)‘nThé sert SorflebpSndatl KOX;CRH, wasisslated andofrther

t\(/@n%é Iq)to %g&% 43 (laeo %h;mlq\%N(\ESqS)p?%ﬁa%edz églsgrﬁlm%;% Migf I%g
(Qﬁ@gl)‘]'@Sng Sgﬁerfeeﬁf Ila%%cu%h R‘é!éééﬂt (@Q%EE; acc@)ﬁh thdWNBR A rer’s

(d, 1H);
pro}oc@g th(ed:apreg_q;gn plasxmg! ;ﬁor(hg}X;;gIRl ;wa})s thep, 1111g'>o(tuqed nEY hum]an@@bryomc

kicfn%g S&F'lxbsm‘hb()@,l%léﬁb%l B0t 1in %Ic)%gta% irha \gé(}\org(% st %lgifefs% ofa

chimiBric §Hprotdin 88.,;(.dA st&b‘l& cloﬂe ®hs gaheratddutilidng &Sy (300 71g/rdD) and
424 [ Mk1] . Phar macol ogi cal Screens Materials

hy gremyaidi (hthie/mioraeleqtion ciaalfwithes apicxses the ¢pllg were maintained in

[ L-
DYSSEIEBAea BB, ILSEARML ol op QU i
pyﬁdé!&ﬂd anldrsapplahéitedwitl mmwy) &mﬂ b{)\]iﬁé ddruin) 2Bl Ivighultantihe 100
eC|f| c activity of 2200 was purchased from
Uiy ReTigillinand 16 rr@ﬁebsni%auews%q %mL zegein pnd K gl s
yglld[n%@ ased from Mol ecul ar Probes, US. Al other
cals were of anal yti cal grade 25 Cells The

C @ﬁ%}get it humnp%%wlgmﬂaéﬁg %ﬁegqc SSI ond ar}ggqglrred in

EM%B@HIﬁ%]U%J&DE%M%Mh 8% F@SQ%&@A&}&usﬁia), 1%
pCR-Bl unt 11

non-essential amino acids (NEAA), 100 U/mL penicillin and 100 pg/mL streptomycin
(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-HCI pH 7.4, 5 mM EDTA, 0.1 mg/mL bacitracin. The cells are
centrifuged at 300xg for 10 min and the pellet is resuspended in harvesting buffer (10 mM
Tris-HC, 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

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

In vitro receptor Binding Assay
Competition binding studies of ['*’I]fraktalkine were performed in 2 mL 96-deep-well
plates (Beckman, Germany) in a total volume of 1000 puL/well. Each well contained 10 pM

['*I}-fractalkine and membrane equivalent to receptor concentration of 1 pM in assay
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WO 2008/ 039138 PCT/ SE2007/ 000857 59 TOPO vect or
(InVitrogen). The insert correspondi ng hCX3CRlL was

w0 s@BasEas and further subcloned into pcDNA3. BRZESE2007/000857
Plasmi d DNA was prepared using Plasmd Mdi Kit
(Q agen). Using Superfect Transfection Reagent
(Q agen) according to the mamufacturer's protocol the
expression plasmd for hCX3CRL was then introduced
into hunman enbryonic 5 ki dney suspension (HEKS) 293

buéfet (50 mMelepeiK OH) pHY .4, 10esMavigCh) | SMBDEALB PYEGEV0ftlfdine).

chimeric G protein Gagl 5. A stable clone was

Tegéﬁ'éf@a&r@wnaﬁ% paintsing wiitd of the (eshepmaRpuRds werR are-gissofvsihje PMSO

angl l@&dggfe%ﬁ a ﬁﬁil%gﬁéeﬁﬁatl(ﬁcﬁf lf’/M{) J)%M@@Pth&é%&dyoﬁa% ihi¥8ted with
|'s were maintained in ecco's nodified Eagle's

thm%iﬂmtmqﬂawn@rms pideincubated aF23°C MmhFTn@)ea@tms averd stepped by
I uppl t j t 0% tal,
o D AR SRR I BV B e
po@redlylhﬁﬂlemgﬂ Bhbssdueapivaviiigy With 2&CQcoldbufter zmmn{e@eﬂKmDpH 7.4,
gronmycin.,  Cells expressi n% human

gl i
50§’B‘%¥"ﬁ% uping bagdeLizesierd a%cglt@aﬁlqwhml yas
ad%% Fa‘ama@ﬂlﬂiy%s(&féhﬁfﬁéé P Plack RIS OHER il&ﬁid‘é&lﬁhla]t@r{%glﬁft’er
from PAA, Adlstria), 1% non-essential amno acid
(Perkim/zyner, 100U L penicillin and 100 pg/ nL strept orry0| n
15 (PEST) and 500 gg/ nL geneticin/ 418. Menbrane
preparation Cells are grown at 37C and 5% CO2 and
haf,yested at 60-80% confl uence in buffer containing
Thed “rHzhiE-B somypgtitigpbinding stndigy amwor@eqmrﬁgxgrheates in white clear
bo?@r%@%r@eﬂ ql%@s wﬁlﬁ %1 If?)alq;o?un%e Of%B%l H%gc éll g’ g][%r% lfS%

man an IS resuspe arves

[“Phires ((p@&ﬁﬁ%tlth&lZQO(b"@i/mrwrb ?neﬁlbrﬁlefEWA preparation equivalent to 20
et hyl enedi am netetra-aceticacid (EDTA) and 0.1 ng/nL

PMb zeskptorsand ) .5 e8P Adeadidn aesap Gefierd 6¢ mdd H«E@’E§ I@Hm&iﬂ 4,10 mM

MECR M BRTa, 457 GODTERARY Tk Sns PR OGS e BRR e The

noHls Eéi"ﬁc;r Mhﬂlﬁé is de®rmivRADS ARPrALAQ$PI5H0 %Maulﬁﬁl%‘ll@@ hFLt-S The
C. Protern concentrati on was determned in

agnmstrlﬂL+8t (e noqﬁeatraamnasspdem@eftbrby pNhtora()ng\ﬂ)g 3 1(s¢® &) reference
Anal . Bi 186, 285 - 7). t o
coRSPRUd 'egé’stg{&n ogsamgat The s ﬂzﬂv%boeg pekoagingp SO, The binding
redction tlstdr2l b3 hldiReh Y140 REMERBARESPA (fepitatidfl; £8 %R Wilples are
incubated in dark at RT for 4 h. Assay plates are counted in a liquid scintillation counter

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

[P’SIGTP5 binding

The [* S]GTPYS binding studies were carried out in clear-bottom microtiter plates in
duplicates with 10 concentrations of the inhibitor (2 conc/log units) diluted in DMSO (final
conc 1%) and at room temperature. Membranes expressing the hCX;CRI1 receptor (final
concentration 20 g protein/well) were added together with SPA beads (final concentration
1 mg/well) all suspended in GTPYS binding buffer (50 mM Tris-HCI, 100 mM NacCl, 0.1
% gelatin, 15 pg saponin/mL and 3 uM GDP, pH 7.4 at rt). Membranes, SPA beads and

drugs were pre-incubated 30 min before addition of 310 pM fraktalkine for maximal
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30 plates (Beckman, Germany) in a total volunme of 1000
gL/ well. Each well contained 10 pM [1251]-fractal ki ne
w@easosaths ane equi val ent to receptor concentr apCDREH7/000857

pMin assay WO 2008/ 039138 PCT/ SE2007/ 000857 60
buffer (50 mM Hepes-KOH, pH 7.4, 10 mM Mgd 2, 1 nmM
EDTA, 0.1% (wW v) gelatine).e1Ten concentrations (2
poi nts/log unit) of the test conpounds were

pre-di ssolved in DMSO and added to reach a fi nal
concentration of 1% (v/v) DVSO The assay was

stimlationt Bagahachvty wisededined o hagvitrdeundaridioupfiektalkine stimulation
j 5 I | O 0 i
(S BN e P R, i T SRR LR TR Bbticon
of [P ORITHYSItb @ fmaldontdati@dond.t AV aniPa RR41Edak WoluiesT 0aNEIL. The
subsequent washing with ice-cold buffer (10nM
expirpaent M@k{tpiinated 30 mai0gied/iasea B cenisifuggtion Br280@gpm for 2x5 minutes
receptor binding harvester. Scintil]atiaon cocktail. was
(SR eing) B R PG (TR P e PEEREoh Sounter
(W@ MicroBetd® drig ok mgdl).l ation counter. (Perkin Elmer,
USA) 10 The [1251]-hl'L-8 conpetition binding studies
are performed in singlicates in white clear bottom
96-wel | isoplates with a final volunme of 200 tL and
each well contains 150 pM [1251]-hlL-8 (specific
Reg Sivity 2200 G /mmol), menbrane- SPA preparation _
Typitdl CRLERT Ki Galddd foPiNk E&ﬁE%ﬁ&-% of @b grelenrt ifRn B2 rd BAHS ranBe of
astfﬁ?,f/ buf f er 550 mM HEPES- KOH pH 7.4, 10 mM 15 Myd 2,
abouti\ tergbaut 1908 mM. Wither valspsior RKCRA &Kiapsin thegapganf@gout 0.1 nM

V& cXhER - [ i
o 450 3B B, Feb e BRAEr TR L ROBIR B ot PO % tgsbou
25TiM. Raglonfrah irtitre BCXaCR b bmdigraataly dor- firab @ampendsiare/ghown in
T%&Oﬂ]3 pMto 30 nM, is used as reference conpound at
th test occasion. The peptide curve does not contain
DMSO. The binding reaction is started by addition of
140 gL nenbrane- SPA preparation, and the sanples are
Tabde I.ncubated in dark at RT for 4 h. Assay plates are

bated in dark at RT for say plat e
VL CPRBISA ) 1ol L 2958°Pr om P ki nE mer, USA) .

[ 35SJGIP) S bi ndi ng The 5[835S5] GTPYS bi ndi ng studi es were

carrieg out injclear-bagptommcrfotiter plates in 25

dupli1cates witR 10 goneapdgeations of the inhibitor (2

cons/TRpg uni ts)[ dituteqgn DVBO|(fi nal

5 Not tested**
6 21.4

7 440

8a 97

8b 1.5

*) diastereomeric mixture of examples 8a and 8b.

**) not available in enough quantity for testing in the in vitro hCX;CR1 binding assay.

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



cone 1% and at roomtenperature. Menbranes expressing
the hCX3CR1l receptor (final concentration 20 g g
w@e@sesnsel | ) were added together with SPA beRCESE2007/000857
(final concentration 1 ng/well) all suspended in
GIP'yS binding buffer (50 mM Tris-HCl, 100 mM Nad ,
0.1 %agelatin, 15 tg saponén/nL and 3 M GDP, pH 7.4
at rt). Menbranes, SPA beads and 30 drugs were
pre-incubated 30 mn before addition of 310 pM
rakt al ki ne for maxiimal WO 8/.039138 .
relSeRr R HPHoBRB AN Re FeRIPICRiS IR S EhenhaReed selge ity  wih frapect to
on B Sr B OO A ORETEL kit b 1L tirifeuic penerc
30 mn the reaction was started with the addition of
[35S5] GTPyS to a final concentration of 0.1 nMand a
final assay volume of 0.2 nL. The experinent was
term nated 30 mnutes later by centrifugation at 2000
rpmfor 2x5 mnutes 5 (different directions) and the
radi oactivity determned in a liquid scintillation
counter (Wallac McroBeta TrilLux 1450). Results 10
Typi cal CX3CR1l Ki values for the compounds of the
present invention are in the range of about 0.1 to
about 1000 nM O her values for CX3CR1 Ki are in the
range of about 0.1 nM to about 500 nM Further val ues
for CX3CR1 Ki are in the range of about 0.1 nMto
about 25 nM Results fromin vitro hCX3CR1l bi ndi ng
assay for final conpounds are shown in Table 1. 15
Table 1. Exanple no K; (nM 1 5.8 2 20 3 Not
tested* 4 18 5 Not tested** 6 21.4
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7 440 8a 97 8b 1.5 *) diastereoneric mxture of
exanpl es 8a and 8b. **) not avail able in enough

W@ asnsdys for testing in the in vitro hCX3CRL RCTEE20¢7/000857

assay. 20 The conpounds of the present invention
wherein R1L represents Me (containing a branched
t hi oal kyl pyridyl group in 5¢position) are both nore
pot ent antagoni sts at the CX3CRL receptor and/or |ess
pot ent antagonists at the CXCR2 receptor than
correspondlng WO 2008/ 039138 PCT/ SE2007/ 000857 62
Claiggser ence conpounds wherein Rl represents H Such
enhanced selectivity with respect to antagoni sm of
the CX3CR1 receptor is expected to result in
1. SiAgevnpoaadéf foienlaggut i ¢ benefit. WO 2008/ 039138
PCT/ SE2007/ 000857 63 Cdains 1. A conpound of formula
(1) R4 ROHN O<SNR HNS~R~-n N wherein:
Rl represents CH3 or 3; R2 represents halo, CN or
G -6alkyl; 10 R3 reprpsents Hor CH3; RR represents H
or CH3; R

OH
Rs\N
S AN 1
N R
SLY
H N S > (R2
N

(1)

4

wherein:

R1 represents CH3 or CF3;
R2 represents halo, CN or C;-salkyl;
R3 represents H or CHz;

R4 represents H or CHz;

n represents 0, 1 or 2;

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 R1 represents CHjs.
4. A compound of claim 1, wherein R2 represents halo or CN.

5. A compound of claim 1, wherein R2 represents F or Cl.
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n represents 0, 1 or 2; as a free base or a
phar maceutically acceptable salt, solvate or solvate

w®@h008/03|B% t hereof. 15 2. A conpound of cl ai nPAT/SE2007/000857
wherein n represents 1. 3. A conpound of claim1,
wherein Rl represents CH3. 4. A conpound of claiml1,
wherein R2 represents halo 64 CN. 20 5. A conpound of
claim1, wherein R2 represents F or C. WO 2008/ 039138
PCT/ SE2007/ 000857 64 6. A conpound of claim1,
wherein R2 represents CN. 7. A conpound of claim1,
wherein n represents 1,, Rl represents CH3; and R2

6. Acgorwonnd ef clgmp, whpregy R OpregentCNonpound of claim 1,
wherein the pyridine is attached in its 5-position and
has C in 2-position. 10 9. A conpound of claim1,

F R TN e

F-ﬁ@g{@hn the pyridine is attached in its 2-position and
’has in 5-position. 15 11. A conpound of claim1,
wherein the pyridine is attached in its 2-position and

as d i -pQsition. 12. A conpound.of claim1, ,
5. drereond ST e o Riridint SataaRer it pesan a5 hangl in
2-pRftion. in 20 3-position. 13. A conpound of claiml1,
wherein the pyridine is attached in its 4-position and
has F in 3-position. 25 14. A conpound of claim1,

0 MSHEHIE AR SSHED B g GATRENTY 2o 1 B i

4-pastion.

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

S-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.
14. A compound of claim 1, wherein R3 represents H.

15. A compound of claim 1, wherein R4 represents CH3.

16. A compound selected from:
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WD 2008/ 039138 PCT/ SE2007/ 000857 65 5-
{[(1S)-1-(5-chloropyridin-2-yl)ethyl]thio} -7- {

W ¢aRp3913g hydr oxymet hyl ) - 3- et hyl but yl ] am no} P¢WSB2007/000857
Jthiazolo [4, 5-d]pyrimdin-2(3H)-one; 5- { [(1
S)-1-(5-fluoropyridin-2-yl)ethyl]thio} -7- {

[ (1R) - 1- (hydr oxynet hyl ) -3- g®t hyl butyl ] am no}
[1,3]thiazol o[ 4,5-d] pyrimdin-2(3H)-one; 5
5-{[1-(3-fluoropyridin-4-yl)ethyl]thio}-7-{[(1R) -1-(hy

5-fUioy F(ﬁtohldrcl)pﬁrdlrﬂﬂybwﬂal%wé}ﬁ{[g n‘g}l (hytri]reoxyrgethyl) [3(- L

azo rimdin 0 -
m@@)ylautzlga@naﬂﬂéﬂﬂﬂaz‘alpﬁ 54d1yw51@t4w§ 3?}%06‘}3 27-
5- E[ éﬁl (3 ﬂ&yqyﬁﬁaﬂlﬂﬁ?ﬁé&wl]tﬁm} "ﬁegl(lyd h%y&bﬁg&&ﬁil)b
i azol

rimd

mqtigyliRytyllangigo ﬁ&h@p@loi@ dlpacimidie(Gy)ianki o} 7. {
5-£l[ﬁ%@@&0&2%8@%5’%@&&ﬁ&[(ﬁ%ﬂ%h&‘&é&%‘%ﬁé{@hﬁ%@ no} [
mdtiy&)tyllanbide f[Il 3pthiapylofach- ﬂ}p?ﬂmidlﬁ‘r?@ymdnh;' o} -

S ERNER N R e P@]%,'gl&?ngwg,)
mé_ﬂg)(]gﬁtylﬁal{ll(l&ﬁl ‘31{hfaQMQ[409$XE§ﬁEYdlﬂ 2@?15%@)" butyl] am no}

OXO-

5-ﬂ[§13i])t1hﬁ3alilb¢repm -dydethyhithde in? SHYR)-1 hyerexymertyyl)-3-

m%éﬁ’?ﬂti%‘l‘ﬁg{[ggi‘mag?@é' Ry Amn I8 t hi 0} - 7- {[ (1R) -
5- g[(lsohxa;mmmnl Hipk)- pl)ét%d'l]thlg:} ﬂe&[(lﬂﬁlqugroxgﬁtgh}él) 3.i (9-
mqlhyﬂe‘éyhliﬁﬁlg? E ‘g’(ﬂ‘?‘hp%‘ -Jym}) é?a“@)onﬁ [[(1R)-

f(my)dr otd {'E?!RBL)I Lh X}Lﬂu(t @éfﬁe)t%lﬂﬂ]]anﬁma-} 3-0x0-2 3-

t hi azol yri m -one; as a free base or

dﬂa/dm{b,ﬁhh@@d@ﬁ%% ]Pyrnats@eétyé)ﬁrl@]e@al}nsomfyg'llmtéﬂeor sol vat e

; ound according to any
> g&lﬁ 11?(% lehlotr%&?ﬂﬁ y?égylitﬁloe]ﬁ g[gﬁﬁaceut ically
(hﬁnmqmeaml)butyﬂ;]ahmnd} hle3]dmiz,old[416 dipeinadin2 (B Pomammdt . 18.

accH f clains 1 to 16, or

> @(%ﬁ'gp (grﬁfgg’ﬁ?f?yé fI}' 'ﬁﬁ%@%&ﬁ’érpﬁaﬁg Salt thereof, in
(hﬁﬂmyﬁtéﬂm)bw}gmathwﬁﬁﬂa £y thlﬁﬂh&[u,saqgﬁﬂhﬁm @(3@910H@nt

or carrier . A netho o treating, or reducing the
as pifieR base ona phemagetisaly aageptable sl sqluate oxiohype of rﬁaﬂlaﬁ tlepreof.

di sease, cardi o- and cerebrovascul ar atherosclerotic

di sorders, peripheral
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. A method of treating, or reducing the risk of neurodegenerative disorders,
demyelinating disease, cardio- and cerebrovascular atherosclerotic disorders, peripheral
artery disease, rheumatoid arthritis, pulmonary diseases such as COPD, asthma or pain,
which comprises administering to a person suffering from or susceptible to such a disease
or condition, a therapeutically effective amount of a compound of formula (I), as defined in

any one of claims 1 to 16, or a pharmaceutically acceptable salt thereof.,
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artery disease, rheumatoid arthritis, pul nonary

di seases such as COPD, asthma or pain, 30 which
w@oovpisEsas admini stering to a person sufferi ngp€T/6E00T/000857

susceptible to such a disease or condition, a

t herapeutically effective amobunt of a conpound of

formula (1), as defined in 6@ny one of clains 1 to 16,

or a pharmaceutically acceptable salt thereof. WO

2008/ 039138 PCT/ SE2007/ 000857 66 20. A net hod of

treating, or reducing the risk of multiple sclerosis,

e e s e G e R

adinifdtapgud h padsbiy siffeking filooraiEueplibloto suck 8 AREALE Ar @cfndltlon a
formula ( as defined in any one of 5 clains 1 to

thei@eu%qaﬂa § PRI RABIOWRY Of 2ICPTAPQ) fefpruda dhps defied apany opg of

claﬁnﬁw‘%jopé ﬁarrﬁ%éuﬂgalgr ac] %ﬁ@’éaﬂ%ﬁ Gedtl atherosclerosis
by changi ng the conposi 5% of e pl agues to reduce
the risk of plaque rupture and at her ot hronbotic

eyent.s, ich ter.i to a rson
21 X R o8 B i 6 BB of e et Y o B BElsB B Posigom of
thegsdtfiied to @dtucatht Fisk aﬁﬂatﬁlb ety aref ftiaedthrotbaidevehts Ofhich
conmpound. of formula (1), _as defined in__any one of
coppysesadnpinisierg to g Pefémbﬁ%ffeﬁlﬁé Som (apscgptile @pielalbp giseagp or
coﬁ(hﬁ&? QhheraplutiANYRHEAN e AmohAeA kI BHhpHindUrIBRN L), %s @dfined in
at heroscl erosi s by preventing andFor reducing "'the
any ongeftclasms dto Hewr aphamasaitisalbt dcceptatdé salighereofpl aques
and/ or by preventing or slowng 1is progression of
exi sting | esions and pl agues, which conprises
22aAi miethodtof kreatthgtor peophelagiBidf sthbiostlerogs by pfﬂvéﬂtmg and/or reducing

sce tihle to such a ?lsease or condi tion,
the fE E@ Pes pingroselprofie fsions apladtes gpd/er twmeﬂas g slowing
prég‘i’ésg"éh ef éﬂlgtlnga&lﬁﬁfah@ BRqhdd, HR%h B8P Res &‘Jlrﬂinm;erﬂagtt@a ﬂyg%son
or a pharnmaceuti cal acceptable salt t her eof .
suflﬁerrmfmd oipfuseeptibleite gud;ra daseagstoy Icalxlltsomfa therangkiecally effectlve
amo a%nltn &(n%l fé)rmulllg (aTgéﬁ:}efl n &F rrfa)urnllssletso 16,0ra
nls? Pim a erlﬁ rom or
phmcemhall;l z&cépmalﬂejsdm taexdbis ease or condition, a
t herapeutically effective amobunt of a conpound of
formula (1), as defined in any one of clains 1 to 16,
230K n?ethJﬂfo'ﬁ@&tﬁigtdr %%ﬂhylaﬁﬁfb? @&@1&'& t8Aidnt bRS BRky (B31),3¢hich
Use of a conpound formula (1) as defined in any one
cogprigels gdmmistering tq @ pe@fm suffeping fiemcersusceptibly tswek pdisbise or
cleyr
co?(ﬂ 15n ttalﬁ?errzﬁ) (iaﬁlg ehgcﬁg;é%m%g% otsfldoﬁmﬁélbrr%odﬁg eﬁ%[@? bs Ea{ned in
anyl bsoofctaisms 1 de b, ek b phirageudicsldaseeptatde shiltathereof.

24. 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 atherosclerotic disorders, peripheral artery disease, rheumatoid

arthnitis, pulmonary diseases such as COPD, asthma or pain.
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peri pheral artery disease, rheumatoid arthritis,
w@eiososEBy di seases such as COPD, asthnma or paPCI/SBD0OVDISST

2008/ 039138 PCT/ SE2007/ 000857 67 25. Use of a

conmpound of formula (I) as defined in any one of

clains 1 to 16, or a pharnggeutically acceptable salt

thereof, in the manufacture of a nedi canent for the

treatnment or prophylaxis of nultiple sclerosis. 5 26.

25U56e & a confpoimPoErmla {1 ayatfimed In) anySond of t1amh 1 1 18Nyt L0ne

of clains 1 to 16, or a pharmaceutically acceptable
phg@pacewtweﬂﬁé@qceptme ﬁa%@hﬁrﬁﬂ%ﬂh@? maguigetuge ofadnedigrient fopthe
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conposition of the plaques to reduce the
ri sk of plaque rupture and atherothronbotlc events. 10
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phasfRphtahallEacapthblt bt @ereof, imthe hﬁnﬁﬁ&ufea&tauﬁah@fmeat for treatment
nmedi canent. for treatnment or prophyl axis of

or REapbyla¥ie ré pherosclegrgsipbrcenging &eéﬁ@p@ﬁmqnéé theinkaguesa reduce the
nsf(%fglﬁﬁdqupt&fe aﬂ@%eré&&wﬁ&ﬁfék%&“ c lesions or plaques
and/or b

preventing or slow ng progression of
existing |esions and plaques. 15 28. The use of a
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phbhedcedtically BeckprabloBaltithaebL) irethe imaaufieicammnhddidagdent for treatment
treatpment = or prophylaxis of stroke or transient brain
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C ai s 16, "or a pharneceutically acceptable salt
lemh6m@dbhqwhere|n the process conprises: a) reacting a
compound of forrmula (I1): R4 RA 3 OHHO 3 RANN

28. 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).

29. A process for the preparation of a compound of formula (I), as defined in any one of
Claims 1 to 16, or a pharmaceutically acceptable salt thereof, wherein the process
comprises:

a) reacting a compound of formula (II):

)Lm. Hor

)\/k

(i

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

a
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(1) O< S ~NN S>==025 HN-S SSNH wherein R3 and
R4 are as defined in formula (I); P WO 2008/ 039138
wesBEAGH 7/ 000857 68 w th a conpound of f orPai/aE2007/000857
(rerr)y: R L 2 (R), (11'l1) Nwherein Rl, R2 and n
are as defined in formula (1) and L1 represents a
| eaving group; or 5 b) hydg®l ysing a conpound of
formula (V) R4 REBOHN SNR(IV) HCO04 DI NN
S (RZ)n 10 wherein R, R2, R3, R4 and n are as defined
witha dodiiptuh@of fomulawher e necessary converting the
resul tant conpound of fornmula (I), or another salt
thereof, into a pharnmaceutically acceptable salt
t hereof, or convertingghhe resultant conpound of

formula (1) into a furfher conpound of forrmula (1);
and where desired cof i N RQ? rﬁ@Hltant 15 conpound
of formula (I) into an o h' al' "i"sonmer’ t hereof.

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)

R4

OH
R3
\N
S X 1
N R
H3C—O—<\Nf\//k “
N S 2
——®,
N

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

(V)

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

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



