WD 2006/ 107258 PCT/ SE2006/ 000399 NOVEL 5- SUBSTI TUTED

7-AM NO-[ 1, 3] TH AZOL( 4, 5- D] PYRIM DI NE DERI VATI VES Field of the Invention
s The present invention discloses novel 5-substituted

7-am no-[ 1, d @@kl 4. 5- d] pyrim dine derivatives togekhgf0M/dcisop OCESSES
for their preparation, pharmaceutical fornulations conprising them and
their use in therapy. Background of the Invention 10 Chenoki nes play an
inportant role in immune and inflammatory responses in various diseases
and di sorders, including asthma, atherosclerosis and allergic diseases, as
wel | as autoi mune pat hol ogi es such as rheumatoid arthritis and multiple
scl er osi sNOWESSSERBITTUTED - AVEJOT0E EHIAZOLA4, 5D BYRBNDINGIper f ami | y of
8-14 kDa proteins characterised by a conserved cysteine notif. At the
present t DERIVAREVEhenoki ne superfanily conprises four 15 groups exhibiting
characteristic structural notifs, the GX-C, G C and C X3-C and XC
fa”i!ieS:FQﬂ?fQﬂﬁhgﬁﬁﬂﬂ C-C famlies have sequence simlarity and are
dlstanU|sﬁedlfr0nr—Une another on the basis of a single am no acid

i nser t ison The prssahiny érsiohlidisotoses nost! Spabstitged 7-epinod]! fdthiagalphies. The G X3-C

famly is distinguishe . EIEEWP LS 0N ts of havin
atriple g yﬂgucg%i %quzﬁt eefrS E%\hﬁfﬁgg&?ﬁg& p ljggiﬁﬁn%c% B}%&{ﬁ?&cgfm%ast ei ne 20 °
resi dues. féruixtinhy @atprisiog theex sndgheit iwe idBekpyri |y | ack one of the first two
cysteine residues. The C X-C chenokines include several potent
chenpattractants and activators of neutrophils such as interleukin-8

(1L-8) angaBexsundpiilelawiivmt i ng peptide 2 (NAP-2). 25 The C C chenoki nes
i nclude patent. chepoattractants of. monocytes, | h : . peutrophils.
Exanpl s, CHEROHEHURGH GG o CHEMORa s Bpar, S P “Vn 5" oo
MCP- 3), RANEES: {RaGeordu« thohitiviCisthval dtheroscuosiseind Blerglcl diftxges,es weld aand
Secreted), eotaxin _and, the macyoph i,nfla t or ot el nd 1(3
(M P-1 (x aHiegmmps ppthejogios Guehps fflﬁ‘&ﬁ%%%ﬁ?%“@ﬁes%{%ﬁm%%%S P 1Z’ct al ki ne)
i's a potent.aherBrRElIEASEE ablovangsupa@iniod i 1 DOproteigIcharadteristdiby gent r al
nervous system (CNS) as well as of mnno&gtes, T ceh%s. NK cell s and nmast
cel | s. conserved cysteine motif. At the present time, the chemokine supe andily comprises Tour

15 groups exhibiting characteristic structural motifs, the C-X-C, C-C and C-X3-C and XC

families. The C-X-C and C-C families have sequence similarity and are distinguished from

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

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

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

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

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

s 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 1c and 15 (MIP-1o. and MIP-1pB).

30 The C-X5-C chemokine (also known as fractalkine) is a potent chemoatiractant and
" activator of microglia in the central nervous system (CNS) as well as of monocytes, T

cells, NK cells and mast cells.



WD 2006/ 107258 PCT/ SE2006/ 000399 2 Studi es have denonstrated that the
actions of the chenokines are nediated by subfamlies of G protein-coupled
receptors, anong which are the receptors designated CCRL, CCR2, CCR2A,
CCR2B, CCR3woCEra972@CR5, CCR6, CCR7, CCR38, CCR9, CCR10 mrubp2idRbboss (for the
C-Cfamly); CXCRlL, CXCR2, CXCR3, CXCR4 and CXCR5 (for the CGX-C famly)
and CX3CR1 for the CGX3-C fam|ly. These receptors represent good targets
for drug devel opnent since agents that nodul ate these receptors would be
useful in the treatnent of disorders and di seases such as those nentioned
above. io WD 00/09511 discloses certain 2-substituted

4-am no-t hi azol opyri m di ne _derivatives that _are useful oni sts of
r ecept or sStHflipkkAYe femenyaated Saathg Aefops g@%&?ﬂl@ﬁ‘i‘és fu5 mediated ysﬁ&%‘? Bl arly as
ant agoni s§Ss ﬁﬁoteﬁﬂleous?é@%e t@&ez&héﬁg wﬁ'f&ﬁar@&@%&i’ébtok%@hét@d‘CCRh ate®,to a group
of conpounds that are Sé"f L hin_t he neric 1s sco WO 00/ 09511

n

but are ofCR24:GCRIR, RS JeleR&:i 7b FCBRAPRPAG 1(}%&9341 When
conpar gd qf& tﬁ@@-@saﬁ:yjs %@ccﬂiﬁ%&@cbd@ﬁ&ﬁ@k@%ﬁééxdﬁﬁf&%mwds of the

pr esent nventi on surprising IH%/] useful properties as antagonists of
the cxscmnnlab@th@iscmlﬁv Gsxwfé fasnilst. Hehesarroeeptarpispreeent Beodjprasie Mar | nventl on

prOV' des GAIRANRIS. fsnIcQE t;ﬁhétlrﬂocd,'l_lgﬁz th&e r@%{@é‘woﬁld‘l’)\é fllgpne ~ N N-5' =S

-lr erel repre sents 2; WO 2006 107258
PCT | SE200B¢a00a8 dilsordcrs and diseases such as those mentioned above.

10 WO 00/09511 discloses certain 2-substituted 4-amino-thiazolopyrimidine derivatives that
are useful as antagonists of receptors linked to the C-X-C and C-C chemokine families,
particularly as antagonists of the CXCR2 receptor.

The present invention relates to a group of compounds that are partly within the generic
15 scope of WO 00/09511 but are of a structural type not specifically exemplified therein.
‘When compared to the Exarmples disclosed in WO 00/09511, the compounds of the present

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

Disclosure of the invention

20  The present invention provides compounds of formula (I)

R5
Rr*

R\N OH
S XN R
H,N— f\
* N N/)\SA©7R2
N

R1 represents CH3 or CH3CHy;

wherein:



3 R2 represents H, 2-F, 2-d, 3-F, 3-0CH3, 3-CN, 3-CF3, 3-CONH2 or
3-S2CH3; R3 represents Hor CH3; R4 represents Hor CH3; and RS
represents H, or, when Ris CH3, RS represents Hor F;, 5 and

phar maceut i g@ Joys/desept abl e salts thereof. The conpoundscpéeheionsha (1) may
exist in stereoisoneric and/or tautoneric forns. It is to be understood
that all enantioners, diastereoners, Jacemates, tautoners and m xtures 10
thereof are included within the scope of the invention. In one enbodi nent,
Rl represents CH3. In another enbodi ment, Rl represents CH3CH2. In one

enbodi ment,, R2 represents H_ 2-F_3-F,__2-C, 3- 3z r 3-CF3. In
anot her Iﬂzaemﬁ@tﬁiﬂr@rﬁ,,2*@23$e%(@%§§m,3'%$3&0% 2 §§'2\t.‘\ﬁ%t her

enbodi ment;, R2 represents H In another enbodiment, R2 represents 2-F. In
anot her dhbeptesemtst of@Hz;epresents 3-CN. I n one enbodi ment, R3 represents
H 20 In ghe embodi ment, R4 represents CH3. In another enbodinent, R4

r epr esent®’ tepresents oeClgisodi ment, R5 represents H. I n one enbodi nent, R4

represents. CH3 and_R5 reprgsents. k. 25 In one enbodi nent, R4 represents
CH3 and rﬁﬁﬁﬁé@éﬁt%Weﬂ{?%lsz%aﬁiéeﬁ‘é%sﬁmb&‘}‘%22006/ 000399 4 In one
enbodijrent, Rl represents CH3; R2 represents H, 2-F, 3-F, 2-d, 3-0CH3,
3-CN or 3-CF3; R3 represents H R4 represents H or CH3; and R5 represents
H In ancndeharsmsedicabmecenable elis WeAts cH3: R2 represents H, 2-F or 3-ON:
R3 represents s H R4 represents Hor CH3; and R5 represents H. |n another

PR e A S TR E LGOI IR A I S R

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

0 thereof are included within the scope of the invention.

. 1
In one embodiment, R1 represents CHs. In another embodiment, R represents CH;CHy.

In one embodiment, R2 represents H, 2-F, 3-F, 2-Cl, 3-OCHs, 3-CN or 3-CF3. In another
. 2
15 embodiment, R2 represents H, 2-F or 3-CN. In another embodiment, R™ represents H. In

. 2
another embodiment, R2 represents 2-F. In another embodiment, R represents 3-CN.
. 3
In one embodiment, R™ represents H.
. 4 . 4 tsH
» In one embodiment, R represents CHg. In another embodiment, R represents H.
. 5
In one embodiment, R represents H.
5
In one embodiment, R4 represents CH3 and R” represents F.

25

3
In one embodiment, R4 represents CH3 and R™ represents H.



io In another enbodi nent, Rl represents CH3; R2 represents H, 2-F or 3-CN;
R3 represents H R4 represents CH3; and R5 represents H or F. In another
enbodi ment, Rl represents CH3; R2 represents H, R3 represents H, R4
represents Giooames®RS represents H 15 Particul ar conpeamnsisomioodsey nul a (1)
i ncl ude:

(2R)-2-[(2-am no-5-{[(15)-1-(2-fl uorgphenyl)ethyl]thio}[1, 3]thiazol o[ 4, 5-d]
pyrim di n-7- yl)am no] pentan-|-ol;

(2R)-2-[(2-am no-5-{[(1S)-1-(2-fluorophenyl)ethyl]thin}

1, 3] thi | o[ 4, 5-.d imdin-7-,:20,2y] ) am = -4 et
E 2R) ! )2 'g{aé%a%ﬂBQ%@%‘%ﬁp%Bﬁ%ﬁnéﬁz ‘%Ii}?% %?%?i@&ﬂgitzgﬁg? Pﬁ?ﬁf ??‘E‘Pbélrr’?‘infd: ]ni -y |} }
am no) - 4- ent an-_1- ; L= -a - Q- -1- enyl e 1 O
[1, 3] thi a%'gﬁai[if, @Pﬂi%%#%ﬁ oﬁewgsf%l}f%‘lré}ﬁ%fga 3 FFé’f%{"}‘Ft%ght anP 1- ol>/; 25y
3-{(15)-1-[(2-amino-7-{[ (1R) - 1- (hydr oxynet hyl ) butyl ]am no}[ 1, 3]thi azol o[ 4,5

- d]l pyrimdi n-5-y|)thio]ethyl}benzonit£iIe; (2R) - 2- { [2-3am' no-5-({(1

S) - 1- [ 3- ( FEdbbedHoanyn), miaettdente OMst R tdpiesntf H12-Blok BIGNEG qefjrdsebts
dl pyrimdin-7-yl] am no} -4-nethyl pentan-1-ol; WO 2006/ 107258

PCT/ SE2006/ RYR389entPH or CHa; and R’ represents H.

]

(2R)-2-[(2-am no-5-{[ (i S)-1-phenyl ethyl]thio}[1, 3]thiazol o[ 4, 5-d] pyri m di n-
7- yl)am no]pentan-1-ol; 3-{(1S)-I-[(2-am no-7- {

[ (1R) - 1- (hydroxynet hyl ) - 3-jmet hyl but yl ] ami no} [1, 3]t hiazol o 4, 5-

d] pyri mi dirensthpt erelpidonetR; | TERrEieRE i R gepregents H, 2- ot 3N, K représents
(2R) - 2- ({2-apy no-5-[ (1-phenyl propyl )thio][1,3]thiazol o[ 4, 5-d] pyri m din-7-yl
) am no) - 4H; Rﬂdﬂ;ﬂs%hﬂawdﬁ dlepresemﬁ‘l-

3-{1-[(2-am no-7-{[ (1R).- 1- (hydr oxynet hyl ) - 3- et hyl but yl ] am no}[ 1, 3] t hi azol o
[4,5- d]pyrimdin-5-yl)thio]ethyl}b enzam de;

3
10 In another embodiment, R1 represents CHz; R2 represents H, 2-F or 3-CN; R represents

H; R4 represents CHa; and R5 represents H or F.

. 2 3 4
In another embodiment, Rl represents CHs; R represents H; R represents H; R

5
represents CH3; and R represents H.

15
Particular compounds of formula (I) include:
(2R)-2-[(2—amino-5-{[(1S)-1;(2-ﬂuorophenyl)ethy1]thio} [1,3]thiazolo[4,5-d]py1‘in1idiﬁ—7—
yl)amino]pentan-1-ol;
(2R)-2-[(2-amino-5-{[(15)-1-(2-fluorophenyl)ethyljthio} [1,3 thiazolo[4,5-dpyrimidin-7-
20  ybDamino]-4-methylpentan-1-ol;
(2R)-2-({2-amino-5-[(1-phenylethyl)thio][1,3]thiazolo{4,5-d]pyrimidin-7-yl}amino)-4-
methylpentan-1-ol;
(2R)-2-[(2-amino-5- {[(LR)-1-phenylethyl]thio}[1,3}thiazolo[4,5-d]pyrimidin-7-yl)amino]-
4-methylpentan-1-ol; '
25 3-{(15)-1-[(2-amino-7- {[(1R)-1-(hydroxymethyD)butyi]amino}[1,3jthiazolo[4,5-
d]pyrimidin-5-yl)thio]ethy! }benzonitrile;
(2R)-2- {[2-amino-5-({(15)-1-[3~(methylsulfonyl)phenyl]ethy!} thio)[1,3]thiazolo[4,5-
dlpyrimidin-7-yl]amino}-4-methylpentan-1-ol;



(2R)-2-{[2-am no-5-({1-[3-(trifluoronethyl)phenyl]ethyl}thio)[1, 3]thiazolof
4,5- 10 d] pyrimdin-7-yl]am no}-4-nethyl pentan-1-ol;

(2R)-2-[{2-am no-5-[(1-phenylethyl)thio] [1,3]thiazolo[4,5-d]pyrimdin-7
yl} (met hy|h@fﬂ06@ﬂo7ﬁsmt hyl pentan-1-ol; _ PCTISE2006/000399 _
(2R)-27[ (2-am no-5-{[ 1- (2-chl orophenyl ) et hyl Jthio}[1, 3]thiazol o[ 4, 5-d] pyri m
i di n-7- yl)am no] - 4-nethyl pentan-1-ol; is

(2R) 2-[(2-am no-5-{[ 1- (3- met hoxyphen %/I)ethyl]thl o}[ 1, 3]thiazol o[ 4, 5-d] pyri

mdin-7- yl)am no] 4- et hyl pent an- 1- ol ;

2 9 P — 5.4 i di -
(28 2 T A BRI Sl Aot 4 &l pyr i i
{[(1S) - 1- petnd|snbat {-0li o} [ 1, 3]t hiazol o[ 4, 5-d] pyri m din-7-yl)am no]- 20
4-f | 4- t

(2R o [ (SIS B PR ovdrryms R S B Ry pping) .l iazolo(d,5-

1, 3] t hi azgh@ididb-siy d]é&jill}bbn}om’g‘lla am no] - 4-f | uor o- 4- net hyl pentan-1 - ol ;

-5- fl 1yl i, I , 5-d
A e
accept ab|ﬁet§ﬁ1b&1§aﬂ.hgf eof . V\hen conpared to the conpounds di scl osed in WO

00/ 095 11 e conpounds of the present |n |0n har rlsed by the
presence ofti{@eoprairdHAH)- ﬂﬁl‘%‘é’ﬁﬁﬁhy r30‘Ef5 ¥ = g[rl%ltﬁi%?l? A of the

t hi azol op thg Hine®ySb&PhmiiBat is, the corrpounds of the present
i nventi onyllrbﬂrfllgggr or at)elﬂ:qe R%(Lﬁ 3

PCT/ SE2006R086F0eming-5add it o Otoafefrllq?{bpﬂl%vﬁ%%ﬂ%m) ﬁgﬁ’%ﬁfzw P S/r 38 |7 328a
Bagfﬁ;ceugﬁjﬁmj um"a?g%%% | e sa rtﬁﬁlglrlgg?dv\h?ihf gg%i ?s(e!s) a;)r r 2act ing a
conpound (ﬁR)-ﬂd{ngmnmo(ﬂ [(}«pheipgethylythio][1, 3]thiazolo[4,5-d]pyrimidin-7-
y1} (methyl)amino]-4-methylpentan-1-ol;
(2R)-2-[(2-amino-5-{[1-(2-chlorophenyl)ethyl]thio}[1,3]thiazolo [4,5-d]pyrimidin-7-
yl)amino]-4-methylpentan-1-ol;
15 (2R)-2-[(2-amino-5-{[1-(3-methoxyphenyl)ethyl]thio} [1,3]thiazolo[4,5-d]pyrimidin-7-
yl)amino]-4-methylpentan-1-ol;
(2R)-2-[(2-amino-5- {[(15)-1-phenylethyl[thio}[1 ,3]thiazolo[4,5-d]pyrimidin-7-yl)aminoj-
4-methylpentan-1-ol;
(2R)-2-[(2-amino-5-{[(15)-1-phenylethyl]thio} [1,3]thiazolo{4,5-d]pyrimidin-7-yl)amino]-
20 4-fluoro-4-methylpentan-1-ol;.
(2R)-2-[(2-amino-5-{[(15)-1-(2-fluorophenyl)ethyl]thio}[1 ,3]thiazolo[4,5-d]pyrimidin-7-

yl)amino]-4-fluoro-4-methylpentan-1-ol;
(2R)-2—[(2—amino—5~{[(lS)-l—(3-ﬂuor0phenyl)ethy1]thio} [1,3]thiazolo[4,5-d]pyrimidin-7-
yl)amino]-4-methylpentan-1-ol;

25

and pharmaceutically acceptable salts thereof.

When compared to the compounds disclosed in WO 00/09511, the compounds of the
present invention are characterised by the presence of the branched thiobenzyl group at the

10 5-position of the thiazolopyrimidine ring system. That is, the compounds of the present

. 1 .
invention incorporate a R group that is not hydrogen.



4 ROH \ N(Il') S ~NHZN-/\\ N N-SH wherein RR RR and RS are as
defined in formula (I); wth a conpound of formula (I11): R L1 R2 (II1)
10 wherein R1 and R2 are as defined in fornula (1) and L1 represents a

| eavi ng gr ow® 20ew710743% reacti ng a conpound of formnul a (|R)T/ER2006HB09%<\ ~X R
(V) NNSR2 15 wherein Rl and R2 are as defined in fornula (1) and L2
represents a | eaving group; WO 2006/ 197258 PCT/ SE2006/ 000399 7 with a
conmpound of formula (V) R5 4 (V) ROH N

According to the invention, we further provide a process for the preparation of a compound
of formula (1), or a pharmaceutically acceptable salt thereof which comprises:

a) reacting a compound of formula (IT):

OH
R\
N
()
S '\.N
HN—K || Py
N™ N7 ~sH

wherein B> R and RS are as defined in formula (f);

with a compound of formula (111}

=2 ()

1 .
wherein R1 and R2 are as defined in formula (I) and L™ represents a leaving group; or

b) reacting 2 compound of formula (IV)

HN—G IL)\ ( av)

2 .
wherein R]l and R2 are as defined in formula (I} and L™ represents a leaving group;

15



H s wherein R3, R4 and R5 are as defined in formula (1); and where
necessary converting the resultant conpound of formula (1), or another salt
thereof, into a pharnaceutically acceptable salt thereof; or converting

t he resul t anto oempmsnd of formula (1) into a further cpapotroskoadssd or nul a
(1); and where desired converting the resultant 10 conpound of formula (1)
into an optical isoner thereof. In process (a), the reactants (I1) and
(I'11) are coupled together in a suitable organic solvent such as

di met hyl sul f oxi de (DVMBO), acetonitrile or 1-methyl-2-pyrrolidinone (NWP).
The rea I rformed in the presence of an added organic
or |norggﬁﬁgygh§gﬁgﬁéﬁﬂ?émggpfriethylanine, N, N- di i sopropyl et hyl am ne

(DI PEA) or sodium hydride. The reaction is optionally performed in the
presence of a mld reduci ng agent such a sodi um borohydride. The reaction
is conducted at a suitable fenperature, normally between room tenperature
and the boiling point of th | vent. The reaction is generally continued
for a period of about one r one week, or untll anal ysi s indicates
that formation of the required 20 prodgﬁL is co Iete In process (b), the
reactants (1V) and (V) areR%Qgpl er in a suitable organic sol vent
such as tetrahydrofuran, acetomtrile, dinethylsul phoxide or

1- net hyl - 2- pyrrolidi none. The eaction is optionally performed in the
presence of an added base. This base may be an 25 organi c base such as
triethylam ne or N, N-diisopropyl ethylan ne, or an inorganic base such as
pot assi Un%vﬁ&éﬂﬁ@ﬁakéan&m@aréﬁél@éﬂn@ﬁlmf@nﬁlﬂmqggct ed at a suitable tenperature,
normal | 'y bet ween roomtenperature and the boiling point of the solvent,

but optionally at higher MO 2006/107258 PCT/ SE2006/ 000399 8 tenperatures

f a seal od [aCH 00, YESSElinl the G IIBALEAGLANI () HSGHAI sl ufREE nued

for a pe?f SHE R or unti’f analysis indicates
t hat for natd mhanﬁac&ﬂrt&allyaqeptabmmﬂmmﬁtor tavertngpthetesltast QuipeEsi & | eavi ng
groups L1 an Io en [ J I HeBesRitEit
enbodi manf ﬁ]ialui glbﬂrag)ﬁé:#ﬂ ‘m') a)ﬁd%lﬂ%d&n%ﬁc@fv@ﬁg e'te

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

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

20  product is complete.

In process (b), the reactants (IV) and (V) are coupled together in a suitable organic solvent
such as tetrahydrofuran, acetonitrile, dimethylsulphoxide or 1-methyl-2-pyrrolidinone. The
reaction is optionally performed in the presence of an added base. This base may be an

25 organic base such as triethylamine or N,N-diisopropylethylamine, or an inorganic base
such as potassium carbonate. The reaction is conducted at a suitable temperature, normally

between room temperature and the boiling point of the solvent, but optionally at higher



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 am ne, hydroxyl
or other potentially reactive group. to Suitable protecting groups and
detail s of womessessf or addi ng and renovi ng such gr oupgcaseznsrdomsegener al |
well known in the art. See, for exanple, "Protective Goups in Oganic
Synthesis", 3rd Edition (1999) by Grt?ene and Wits. The present invention
i ncl udes conpounds of fornmula (1) in the formof salts. Suitable salts 1is
i nclude those formed with organic or inorganic acids or organic or

i nor gani c, §1?§ %Pf?&al a%afcﬁoﬁ%e'séel {%%Féﬁa'rhyre%oah@géﬁ%ﬁyEb&ﬁh&&foa@cept abl e

al though s non- phar maceut i cal acceptabl & acids or bases may be of
utility i pertokiefphotupameehquoto qan avepl of ptd apglyis weicepntheldamadionat s questi on.

20 Salts of col rmula (1) may be formed by reacting the free
conpound, O %%#l“tggﬁcglfngle% fomer or racemate thereof, with one or nore

equi val ents of the appropriate acid or base. The reacti on may be carried
out in a solvent or nediumi n whi ch t he sal s .i nsol r in a solvent
in whi ch Switabledeavingserawnsdplagd L Whék@a?f’pp@m%éfh ghlorgiop, FF° g’t‘ﬁ’ﬁnol
tetrahydrofiuan or ; di ethyl ether, or a mxture of solvents, whi ch may be
renoved |nmw(hm@1tdp WH@@!&@P@?W%@OZS The reaction may al so be a

nmet at heti cal process or it may be carried out on an ion exchange resin.
Compounds of fornula (11) are either known from WD 00/ 09511 or may be
prepar ed ushil®e apaesd toEdiaaskillbain thé drt thaein tiecdbove/prageses émhaytte t he man

skilled in the art. 30 WO 2006/ 1072?72%5&/ SEzglgG/ gﬂ%’iﬁQre 9. VCo ounds of
formul a (AePablagr BROCITARIA PEFCH A0yn G4 %58 HrPHOS S dlpscl osed in
V\ﬁ 00/ Q95 :S&mtalxbi{hrpéb't%bﬂ?c@ r,;gﬁidﬂ@ﬁnd@éﬁﬂ!bﬂﬁdcb@@bfoi dniallng\andl fen:tmemgeaxdhl droupapear ent to
the man skilled in the art

o are
ei t her comesperawelkegyg inthsag. Set?r%ﬁ‘@%ﬁfé %Tr?tﬁ cf”@f‘ g’[(kﬁgéma&nﬂ%ﬁy ‘be
prepar ed dg] MiidaTo0Y9) BRGRRASakiVAits W | | be readily apparent to the nan

skilled in the art.
The present invention includes compounds of formula (1) in the form of salts. Suitable salts
15 include those formed with organic or inorganic acids or organic or inorganic bases. Such
salts will normally be pbarmaceutically acceptable although salts of non-pharmaceutically
acceptable acids or bases may be of utility in the preparation and purification of the

compound in question.

20  Saltsof 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 cartied out in a solvent or medium in which the salt is insoluble orina
solvent in which the salt is soluble, for example, water, dioxan, ethanol, tetrahydrofuran or
diethyl ether, or a mixture of sotvenis, which may be removed in vacuo or by freeze drying.

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

Tesin.

Compounds of formula (IT) are either known from WO 00/09511 or may be prepared using
known methods that will be readily apparent to the man skilled in the art.

30



Sui tabl e specific nethods for the preparation of conpounds of fornulae
(rry, (rer), (1v) and to (V) are detailed in the Exanples section of the
present application and such nethods represent specific enbodi nents of the
processes ofyddedomégnti on. For exanpl e, conpounds of f pgfyg@osobdsye and

t hence those of fornula (1), may be prepared as shown in Schene 1: 15
Schene 1 R R RQ OHNa(s) RR, OHNNANH3(i) N S'NS N HZN\ HzNM N N SAr
NNSH (Il) RS Ri-Pr2NEt R&N OH OHZNSNR R --4\ NN5~S R2
L1RZ WD 2006/ 107258 PCT/ SE2006/ 000399 10 Internedi ate conpounds may be
used as sUER, Qfal B BEALEEHA hal BeThepmidh haR BBbM AilobBiE 3 abbOUBSoRAd details
of processeés Tor & I'ng and reno |ﬁg such”groups are, in genera?, wel |
known i n nf&0a0{095 Bger nfing othridimoive mefifeds thecwille r&dily ppparent @ Gamiag

Synt hesi s;lﬁlle%rirclith%%irtt ion

5 Compounds of formulae (III) and (V) 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.

Suitable specific methods for the preparation of compounds of formulae (II), (II1), (1V) and
10 (V) are detailed in the Examples section of the present application and such methods

represent specific embodiments of the processes of the invention.

For example, compounds of formula (IT), and thence those of formula (I), may be prepared
as shown in Scheme 1:

15

Scheme 1 K
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(1999) by G eene and Wits. The conmpounds of the invention and internediates
thereto nmay be isolated fromtheir reaction 10 m xtures and, if necessary
further purified, by using standard techni ques. The conpounds of formula
(1) may exi sto tms/BBeoi sonmeric forns. Therefore, all eRENEE0MN0G3I9

di astereoners, racemates and m xtures thereof are included within the scope
of the invention. The various opticajgisoners nmay be isol ated by
separation of a stereoisoneric mxture of the is conpounds using
conventional techniques, for exanple, fractional crystallisation, or HPLC
Al ternatively, the various optical isomers nmay be prepared directly using
optically active starting materials. The conpounds of formula (1) contain
two stereogenic centres and may thus exist in four 20 discrete

stereoi soneric forns as shown in fornul ae (Ia) to (Id) WD 2006/ 107258

PCT/ SE2006/ 000399 11 RS RS RA R 3 CHR 3 -N! S'NR S _N
HZN~ f i z Ninterigedite cqRapomndy rgaY,beuFadaS@uCél)ormHﬁqtewf%n ' uitahle PrOERHIE R3\ N OH NN

SY. R 5 S g‘oﬁgs antl@DiTs Jf p%oce\zégés fﬁzﬂdl!h!g %d\}emow% Neh grougs 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

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

The compounds of formula (I) may exist in stereoisomeric forms. Therefore, all enantiomers,
diastereorners, 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
15 compounds using conventional techniques, for example, fractional crystallisation, or HPLC.
Alternatively, the various optical isomers may be prepared directly using optically active

starting materials.

The compounds of formula (I) contain two stereogenic centres and-may thus exist in four

20 discrete stereoisomeric forms as shown in formulae (la) to (Id)



VR2R [/ (lc) (Id) Al such four stereoisoners and any m xtures thereof
are included within the scope of the 5 invention. In one enbodi nent, the
conmpounds of fornmula (1) have the stereochem stry showmn in formula (la).

I n anot her eyomodmesk, the conpounds of fornmula (1) havectBeoosnoozee
stereochem stry shown in formula (Ib). Internediate conpounds may al so
exist in stereoisoneric fornms and nmay ke used as purified 10 enantioners,
di astereoners, racemates or m xtures. The conpounds of fornula (1), and

t heir pharnmaceutically acceptable salts are useful because they possess
phar macol ogi cal actiyity as antagonists of the CX3 receptor. In
particular, whenrRtonpared to the conpounds speR¥f|cally exenplified in WO
00/ 09511, the 15 nds of forrmula (I) of th ent invention possess
significantly inproved| potencies for inhibitio he CX3CR1 receptor and
/ or decreased potRaci eS nhibition of the R or. Preferred
conpounds of the pre§ent invention display both 2006/ 107258

of

PCT/ SE2006/ 00039 gnhapted potency for the,® ytior'of CX3CR1l and
decr eased pot®Wch flor Jdnhipition of CXCR2.FATY ghpect the present
i nvention provides aNco o f formula (1) or a Ns phar utdzcal | y
accept abl e salt thereof, e as a nedicanent. In anot aspect the

formula (1) or a

table salt thereof, in the n%ﬁufacture of a
treatment or prophylaxis of_sdi|seases or conditions in
whi ch ant agoni smid he CX3CR1 10 receptor is béheglicial . In anot her aspect
t he present invention~provides the use of a conpgdtnd pf fornmula (1) or a
pharnaceutically gcceptlabl g, salt thereof, in thffnan actaore of a

medi cament, for the< T ment or prophylaxis o i
di sorders, denyellnatlng dlsease

S
lyN—(. '%N“4N A
S-Ji :E N s ZW:Z} "

(Ic) (Id)

present invention pr@ |des the use of a conpound o
pharmaceutically acc é
medi canent, for the

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

stereochemistry shown in formula (Ib).

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

10  enantiomers, diastereomers, racemates or mixtures.

" The compounds of formula (), and their pharmaceutically acceptable salts are useful because
they possess pharmacological activity as antagonists of the CX3CR1 receptor. In particular,

when compared to the compounds specifically exemplified in WO 00/09511, the

15 compounds of formula (T) of the present invention possess signiﬁcantly improved
potencies for inhibition of the CX3CR1 receptor and /or decreased potencies for inhibition

of the CXCR2 receptor. Preferred compounds of the present invention display both



15 cardi o- and cerebrovascul ar atherosclerotic disorders, peripheral artery
di sease, rheumatoid arthritis, pulnonary diseases such as COPD, asthma or
pai n. I n another aspect the present invention provides the use of a
conpound of wibanesabas§ 1) or a pharnaceutically accept abbersabdsobdagr eof , in
t he manufacture of a nedicanent, for the 20 treatnent or prophyl axis of
multiple sclerosis (MS). |n another aspect the present invention provides
the use of a conpound of fornula (1) or a pharmaceutically acceptable salt
t hereof, in the manufacture of a nedicanment, for the treatnent or

prophyl axi s of  atheraosclerosis b nt i and/ or reduci .t he. formati on
of 25 nevﬁng'ﬂ?éﬁl B%tﬁlimé’rfg‘f t#“é“l(ﬁﬁ,’étfo&r% Cgé%éﬁ&a{lja%reﬁﬁ RSPERRY) 06#%*‘3%%{’? ﬁfg or

sl owi ng PERE ssion of existing |esions and plaques. In another aspect the
present invention provides the use of a conpound of forrmula (1) or a
pharmaceutically acceptable salt thereof, in the manufacture of a

medi cament, for the WD 2006/ 107258 PCT/ SE2006/ 000399 13 treatnent or

pr ophyl axinsnehspattibs pesheinoaiion pyovithangimgpuhé ef Hempesh) bi on of the pl aques
to reduce the risk of plﬁqu? rupture and at%&rot ronmboti c events.

Accor df ngPhaamacrgtiGally asreptgbie saltfaeraos; Wr gfeds aMNPHEY a net hod of treating, or
reducing the risk s of, diseases or conditions in which antagoni smof the
CX3CR1 receptor is beneficial which conprises admnistering to a person
suf f er i nglnfanatiemaspet theipsdsersinvestiningrofiides dlseeuse of ¢ oorapauné af formulp it vapeut i cal |y

effective anmount . of a conpou of formula (1) or.a ph pcally

accept abl RAEHFEIHGR, ?’é‘c‘ﬁﬂ!’tg@ S#ﬁdt@?rgoéjél RO Fagﬁmgdlﬁé%%g’?%%gt reating, or
reduci ng et skpephylNeLsIRERNET @hilivions id wiishdatagonisie bf HeidIOR1g di sease,
cardi o- and cerebrovascul ar atherosclerotic disorders, peripheral artery
di sease, Tepeptoras bavglieiek hritis, pul nonary di seases such as COPD, asthma or
pain in a person suffering fromor at risk of, said disease or condition,
wherein the nethod conprises admnistering to the person a therapeutically
ef f ecti vemasomat aspéct éheipbesemtiipp@ntivch bvillorihersa of b poropouad phiformaledlor cal | y

acceptable salt thereof. There is als rovj ded nmethod of treating, or
reduci ng pPREngceutic y,acq%qalglie 5@.1’@11@@1)@&}@@% fure o? a me’c:hcamencg, for the

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

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

20  treatment or prophylaxis of multiple sclerosis (MS).

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

pharmacentically acceptable salt thereof, in the manufaciure of a medicament, for the

treatrnent or prophylaxis of atherosclerosis by preventing and/or reducing the formation of
25 new atherosclerotic lesions or plaques and/or by preventing or slowing progression of

existing lesions and plagues.

In another aspect the present invention provides the use of a compound of formula (T) or a

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



in a person suffering fromor at risk of, said disease or condition,
wherein the nmethod conprises admnistering to the person a therapeutically
ef fective anmount of a conpound of 20 formula (1) or a pharnaceutically
accept abl e @&l do0difaessgof . There is al so provided a nmet hogdeplrdub@biona, oOr
reduci ng the risk of atherosclerosis by preventing and/or reducing the
formati on of new atherosclerotic Iesig s or plaques and /or by preventing
or slow ng progression of existing |lesions and plaques in a person
suffering 25 fromor at risk of, said disease or condition, wherein the

met hod conprises admnistering to the person a therapeutically effective

amount of treatmedte prghwbxis of athdrasclelysistty changplgalimogositiendfithe papeyib abl e sal t
thereof. There is_also provided. a ne‘%gl)]gﬁof treating, or reducing the risk
Agerp

of at her o&dre sk ofplaquegupiire g HpOSHEi on of the plaques so as to
reduce the risk of plaque rupture and WO 2006/ 107258 PCT/ SE2006/ 000399 14
at herot hronbotic events in a person suffering fromor at risk of, said

di sease orcowdidg td the nventinay there is hleo previdedla methpd pEestiagivr iddutieg fhegisk o t he

person a therapeutical.l.y effectiv anou onpoun f of la (1) or
B bhar fincEhAFear § SRuifhrEtl ot feral tibe CasPRT IRBPHES vdiese] Vi

i nvent i on cphQkedRimiRisRiAE PCfiMdnGatferiiRIFoM aldt Rk 61 Bad HiSéddgoecondition,
therapeutically effective anount of a conpound of fornula (It)_, or a

phar naceueithszapeyticaliy efégstizg pmowd f a edenoged of formae (P ot yphargagenticglly

phar rraceutaiccatl I% ,cﬁ tﬁeﬂ%@bl e adjuvant, diluent or carrier, for use in the
treat nent %FPSI? f) f/ 8X's of diseases or conditions in which ant agoni sm of
the CX3CR1 receptor is beneficial. 10 In another aspect the invention
provi des a pharmaceutical fornulation conprising a .therapeutically

ef f ect 1ove Thr diralsogrovdedpmetiad ogreating gfrequqing the gk of, Bﬁﬁ?ﬂ%&wﬂ% ally
accept abl g; ol X3, 1 F il ceptabl e
adj uvant, %éﬁlﬁhgghée%%ﬁ%lgfg rdlﬁ g%,gmfag&rl 6 &gg%\%r%ﬂ}? g&?}ﬁfea;'ﬁ ?cgn(gsﬁ{efdgr@ d%?@%ﬁ’w axi s of
neur odege peiipicial artaly dizeaie rbsumamidiatiyis, ipnlatonmy dicswsa seh ag £OFDo asthmal
Fhanat of d B P E6n SERPEIE L A 70 o diese B Bafion Wil ! 545

method comprises administering to the person a therapeutically effective amount of a

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

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

20  formula (I) or a pharmaceutically acceptable salt thereof.

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

25 from or at risk of, said disease or condition, wherein the method comprises administering
to the person a therapentically effective amount of a compound of formula (I) or a

pharmaceutically acceptable salt thereof.

There is also provided a method of treating, or reducing the risk of atherosclerosis by

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



I n anot her aspect the invention provides a pharmaceutical fornulation
conprising a therapeutically effective anount of a conpound of formula
(1), or a pharmaceutically 20 acceptable salt thereof, in adm xture with a
phar maceut i oab bogeraozsept abl e adj uvant, diluent or carri ecT/SEmns/a08®9i n t he
treatment or prophylaxis of nultiple sclerosis. In another aspect the
present invention provides a pharnmaceyfical formulation conprising a
therapeutically effective amount of a conmpound of forrmula (1), or a
pharmaceutically 25 acceptable salt thereof, in adm xture with a

phar maceutical |y acceptabl e adjuvant, diluent or carrier, for_use in the
t r eat nment atherofhramtoti¢ evehts irof persdnenBerdnedtass picat gk pk 831¢ Aispasg OhsRditidBduci ng t he
formati on_of n atherosclerotic |esi r by

prevent i n&’?ler(ﬂne%\{'? 15’\7\%%?1 4 Proy ?Se@sdg?l%lﬁt%%#é) tjé?(]ll e?é}ﬁg!r‘n’g alﬁgéiﬁ%g{s%éaggg ﬁ%ﬁ{ga ues. WD
2006/ 107 2580RE b SERORAADOOZARula {1 of Nplenaidestically peeptablasalptheseftt i nvention
provi des a pharmaceutical forrnulation conprising a therapeutically

ef fective amount of a conpound of forrmula (1), or a pharnaceutically
accept abl feod @Eﬁ}r' 1 i aaccept abl e
adj uva%t , %?@t%ﬁ%ﬁg%%c%‘r'éﬁl |H%r, fg%y%%ea%%\éa?%gp{%%g{gtaﬁ%nédng@%?ophyI axi s of
at her oscl erepmesticalty efftetigi agounhef Hcongpopkiftformmlnfl), che phdragersticldly as to
reduce the risk of plaque rapture .and _at herat hronbot i vents., The
conpounds 2¢ePiRble st @erE‘P I AdERLF RS, Y1 HERCaHeR %"f“i‘@ptﬁ@ﬁ 3@?535#’3113%’1% s are

i ndi cat ed ierUfeud P BBk @ dr somfiticsSedBRE Or

condi ti ong;%\mﬁhlﬁjgﬁée%%ﬁrgﬁﬁgwgpc ¥a€/(_ji§ty 10 at the CX3CRI receptor is
desi r abl e antagonisar of theiCXsCR1 reseptemipbensfigizlar e i ndi cated for use in the
treatment of neurodegenerative disorders or denyelinating disease in
marmal ¥ including man. Mre particularly, the conpounds are indicated for
use in they hioBk BRREt 10 infankibh BloRideS s biitadestical Rematipocomisisape al so
indicated to be useful in the treatnment_ of pain, rheupatoid _ arthritis,

ost eoar t hitherspsutically effestiveyraouns pEneompeund pifproaian ) 95 8 PRFBRIREE Y or der s,

peri pher al t I gpﬁﬁi- I i i
Condi ti oné c@%ﬁfeﬁgﬁ%ﬁ%bg peci 1?%%1 ﬁt/ﬂ Ar@{r%tﬂ? %éﬁgﬁd& gy; %é&'e%tg%lrg ggltggﬁ’edgg?nit ve
di seases andarfleninisein tioh teamakat er, proghylaisafipteodepbnehativadisogledi sease,

anyotrophic | ateral  sclerosjis d ot her tor . .
i 15p demyelinating disease, cardio- an cere%rovasculrgp atgerosclerouc disorders, peripheral

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

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

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

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

25 acceptable salt thereof, in admixture with a pharmaceutically acceptable adjuvant, diluent
or carrier, for use in the treatment or prophylaxis of atherosclerosis by preventing and
reducing the formation of new atherosclerotic lesions and/or plaques and/or by preventing

or slowing progression of existing lesions and plaques.



neuron di seases, Creutzfeldt-Jacob's di sease and other prion diseases, HV
encephal opat hy, 20 Huntington's di sease, &ontotenporal denentia, Lewy body
denmentia and vascul ar denentia; polyneuropathies, for exanple,

GQui | | ai n- Bawoexosymerseme, chronic i nflanmatory denyel i nagitEeboosono399

pol yr adi cul oneur opat hy, multifocal notor neuropathy and pl exopathies; CNS
denyel i nation, for exanple, acute di ssem nat ed/ haenorrhagic

encephal omyelitis and subacute scl er@sing panencephalitis; neuronuscul ar
di sorders, for exanple, nyasthenia gravis 25 and Lanbert-Eaton syndrone;
spi nal disorders, for exanple, tropical spastic paraparesis and stiff-man
syndr one; Inpamhﬂexspécaﬁ:b ipeesent inenimsyrofides aq»hmrm;ﬂcmticalefpemédztlcarcomegﬁn@ ration

and encephal onyel | traumatic brain rai.ne; capc al | ograft
rej ectiorf %?E?‘Jé‘ﬁiﬂye Eeﬁ'il\?r%‘lgt °f\?1°t°5‘lpo'i“’r‘iffcg£?rf%has$ 8 § Rlitpace ?(gﬁ mtted
di seases, act:éiftab?é( SRh&eof 8 a@hlxdire REthiaGMeMadbuticAlySRBERibITARSART idlent

infarction; stroke; coronary heart disease; ischaenmic heart disease; 30
r est enosi a;cartee fomtse irtitha fredfmenti og prqpbylﬁtm af %@P@@%@Y@WWD ast hma

or pain.. WO 2006/ 8 PCT/ SE2 003 9,16 Th und
i nventi on OH?PQSIH?%%{%‘@?‘G&IE%S@&S gl P%"e}ac%uFéué)t ms\grfr‘rlpa em?‘ﬁer oscl erosis
by prevendyenmrg. and/ or reducing the formati on of new at herosclerotic |esions

or plaques and/or by preventing or slow ng progression of existing |esions
and plaques. s The conpounds of the invention are also indicated-for use in

the treatpent of . ] | 40 t he

pl agues Sgﬁaagn{pf} ﬁ%@@%@jrl S eﬂo@&pﬂ? "g’%‘gh ug%%?agﬁgn %%Hfg{r&g?%lr.onboti C

events. Tie nilthﬂh@méﬁi: o@proplidaxisvfdistisesoraomlititns in winch medudatioh of activigy i n t he

treatment of inflammatory . 10 bowel disease (1BD), faor ex ohn's

f seage. athe fRATEL FoRpE et bl MyprriRie oS e B St O A i ng

rem ssi O%é%fxpéxﬁ?fne%m@%%kﬁﬁbéﬁh&d&é BEGRRiARinp BisPAE td sthAklk Yachu@igvant to
t ne per sons

the trea ave suffered a previous episode o or are
ot her wi sememndord paremlarly, ihe cathpdundsy maididated ok ussfin the ireatmiert of imdge or

condition i n question. k, of t di sease
or condit ?céeﬁo%e %ﬂ“flﬂ?m? el?gsg Wa‘%??geéﬁﬁgwsﬁﬁﬁgﬁ Oﬁ% ngen fgpt%{(;}r‘ }h%%ﬁélﬁel di sease
or condi t j8fis YsteodhBEE cHAR- Hﬁd/&r&ﬁ&&sdtﬂ@lﬁﬂlblfobtﬂ&oﬁqldlgﬁﬂ&‘s,lpenpmalI ng or

screening to be particularly
15 artery disease and pulmonary arterial hypertension.

Conditions that may be specifically mentioned are: neurodegenerative diseases and dementia
disorders, for example, Alzheimer’s disease, amyotrophic lateral sclerosis and other motor
neu.ron. diseases, Creutzfeldt-Jacob’s disease and other prion diseases, HIV encephalopathy,

20  Huntington’s disease, frontotemporal dementia, Lewy body dementia and vascular dementia;
polyneuropathies, for example, Guillain-Barré syndrome, chronic inflammatory
demyelinating polyradiculoneuropathy, multifocal motor neuropathy and plexopathies; CNS
demyelination, for example, acute disseminated/haemorrhagic encephalomyelitis and
subacute sclerosing panencephalitis; neuromuscular disorders, for example, myasthenia gravis

25 and Lambert-Eaton syndrome; spinal disorders, for example, tropical spastic paraparesis and
stiff-man syndrome; parancoplastic syndromes, for example, cerebellar degeneration and
encephalomyelitis; traumatic brain injury; migraine; cancer; allograft rejection; systemic
sclerosis; viral infections; parasite-transmitted diseases, for example, malaria; periodontal
disease; myocardial infarction; stroke; coronary heart disease; ischaernic heart disease;

30  restenosis; rheumatoid arthritis; pulmonary diseases such as COPD; asthma or pain.



susceptible to devel oping the di sease or condition. 20 For the above
mentioned therapeutic indications, the dosage adm nistered will, of course,
vary wth the conpound enpl oyed, the node of adm nistration and the
treat nent deeoeweo7kdBwever, in general, satisfactory reggbsgoasmenbt ai ned
when the conpounds are admi nistered at a dosage of the solid form of
between 1 ng and 2000 ng per day. 25 e conpounds of forrmula (1) and
pharmaceutically acceptabl e derivatives thereof, nay be wused on their own,
or in the formof appropriate pharmaceutical conpositions in which the
conpound or derivative is in adm xture with a pharmaceutically acceptable
adj uvant , T keraprundsoof tipdnvention ardalsd indisttedefor wne imty troaimbyt, Ofﬁh@mcéermﬂ limted
ent er i ncl udi or.al. recta t
|nt ravenOLaP%’ gef"fiﬁ?;C Q%Fregflﬂ%g thﬁg?rglﬁ{l] gjne‘ﬁ&megmle b&%{r??\l}éﬁ{]ﬁg 51 procedures
for the sehestbpiterdttingbedddriat boaregfiorbefickBithelepibay Adepiiguescal  formul ations
are described in, for exanple, "Pharmaceuticals - The Science of Dosage WD
2006/ 107258 PCT/ SE2006/ 000399 17 For m Desi gns", M E. Aulton, Churchill

Li vi ngst o gﬁ@p I ses

| ess t hann@B&ﬁ I?81gmrmr e %‘g@gﬁ%hgf@%&mt 8’%6%}11 g?r ﬁ&@@gﬁp@%ﬁiﬁe@% ormul a
(1), or aiphaiigagaehd doagbiiforasftielabtsso aglotredutethe oifk ofplathe nptursand| so
provided a process for the preparation of such a pharmaceutical conposition
that conpiiclduompoficsyeithe i ngredi ents. The invention further relates to
conbi nati on therapies wherein a conpound of fornula (1) or a

phar maceutical ly acceptable salt thereof, or a pharmaceutical conposition
or io for rﬁhe&binpmmd@nﬁhb givantica amﬁiqmdudimtcﬂ fof uyerimkhe teadment of im@ammitetyer ed

concurrent]| i all t.for the

treat méht o9 %’ g‘iﬁa f?:rae?‘ﬁ%ﬁle (;fﬂ]ai“ 18?310%?1@@%%%}}‘;3 fﬂi%l’lg)r' DR8 ot

di sor der s ;affisip€hidPiehBhtaminsSEtisdbrse@B®. | n particular, a conpound of

formula (1) or a pharnaceutically acceptable salt t her eof may 15 be

adm nistered in association with conpounds from one or nore of t he

follown -0 nfl.al Al Ds

(e.q. acgtlgél%gpﬁim QQ eggé{&,ﬂe{}’b%u%ﬁé?%%?%ﬁ%qﬁ%}ﬁa gjﬁﬂpro en, drel of enac,
suffered a previous episode of, or are otherwise considered to be at increased risk of, the

15 disease or condition in question. Persons at risk of developing a particular disease or
condition generally include those having a family history of the disease or condition, or
those who have been identified by genetic testing or screening to be particularly

susceptible to developing the disease or condition.

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

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

25 The compounds of formula (T) and pharmaceutically acceptable derivatives thereof, may be
used on their own, or in the form of appropriate pharmaceutical compositions in which the
compound or derivative is in admixture with a pharmacentically acceptable adjuvant, ditvent
or carrier. Administration may be by, but is not limited to, enteral (including oral,
sublingual or rectal), intranasal, intravenous, topical or other parenteral routes.

30 Conventional procedures for the selection and preparation of suitable pharmaceutical

formulations are described in, for example, "Pharmaceuticals - The Science of Dosage



i ndonetacin); 20 b) l|eukotriene synthesis inhibitors (5-LO inhibitors

e. g. AZD4407, Zi | euton, |icofelone, 013610, 013454; FLAP inhibitors e.g.
BAY- Y- 1015, DG 031, MK591, MK886, A81834; LTA4 hydrol ase inhibitors e.qg.
SC56938, SCytMiddnszse) | eukotriene receptor antagoni st Spér/Seaclabikddo543,
anmel ubant, LY293111, accolate, M571); 25 2) anti-hypertensive agents, for
exanpl e, a) beta-bl ockers (e.g.netopr JFoI , atenolol, sotalol); b)

angi ot ensi n converting enzyne inhibitors (e.g.captopril, rampril,

qui napril, enalapril); c) calciumchannel blockers (e.g.verapam!l,
diltiazem, felodipine, i Al ] 6 7 6/ 000399 18 d
angi ot eng}7 ?Flﬁ)esll % ég}t?gzr %gérl{tt(8 g’g@lr]# i ﬂshpggétg]%’ gﬁéﬁgﬁfﬁééﬁmp :
candesar t estositiempreferabyrsompriossdest tha) 3098 yndamere predaghly kst than S0Poef aexanpl e, a)

thronbin inhibito . 9. Xi ngl agatr.a he i .. factor Xa inhibitors; s
b) pl atel 8?‘“%’5%# ‘é{dﬁﬁ‘?ﬁ’gan&’ Aht "S“tf@?}’g?"%“lpga%.fe&?@g’rﬂef’f’? ticl opi dine,

prasugel , AZ4160); 4) nodul ators of |ipid netabolism for exanple, a)
insulin sensitizers such as PPAR agoni sts (e..g.pioglitazone, rosi.glitazone,
o s B B4R & GRre A PR g s oA B YRR nse

i nhi bi t or gomissad thitfhe (R Hz8diBMASt atin, pravastatin, atorvaststin, 10
rosuvastatin, fluvastatin, pitavastatin); c) chol esterol absorption
inhibitors (e.g.ezetimbe); d) IBAT inhibitors (e.g. AZD-7806); e) LXR
agoni sts (e.g. GM683965A, T-0901317); f) FXR receptor nodul ators; 15 g)
phosphol i gasmvention firther wlates to combination therapies wherein a compound of formula (I)

or a pharmaceutically acceptable salt thereof, or a pharmaceutical composition or
10  formulation comprising a compound of formula (I), is administered concurrently or
sequentially with therapy and/or an agent for the treatment of any one of cardio- and

cerebrovascular atherosclerotic disorders and peripheral artery disease.

In particular, a compound of formula (I} or a pharmaceutically acceptable salt thereof may

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

1) anti-inflammatory agents, for example,
a) NSAIDs (e.g. acetylsalicylic acid, ibuprofen, naproxen, flurbiprofen, diclofenac,
indometacin);
20 b) leukotriene synthesis inhibitors (5-LO inhibitors e.g.AZD4407,Zileuton,
licofelone, CJ13610, CT13454; FLAP inhibitors e.g. BAY-Y-1015, DG-031,
MEK591, MK 886, A81834; LTA4 hydrolase inhibitors e.g. SC56938, SC57461A);
c) leukotriene receptor antagonists;( e.5.CP195543, amelubant, LY293111, accolate,
MK571); '
25 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);



5) anti-angi nal agents, for exanple, nitrates and nitrites; 6) nodul ators
of oxidative stress, for exanple, anti-oxidants. (probucol),

nyel operoxi dase inhibitors. 20 The invention is illustrated, but in no way
limted, by weosb/od7ksawi ng exanpl es: CGeneral Methods Al lpcsiskendossonsed wer e
anal ytical grade and commercially avail abl e anhydrous solvents 25 were
routinely used for reactions. Reactiops were typically run under an inert
at nrosphere of nitrogen or argon. 1H and 13C NMR spectra were recorded at
400 MHz for proton and 100 MHz for carbon-13 either on a Varian Unity+ 400
NMR Spectroneter equi pped with a 5 BBO probe with Z-gradients, or a

Brul cer Avandp adgiteiHl sqreptor anagoeistsdéegithgedanycardesartentdlenggrridmal i nver se
flow probe with Z-gradients, or a Bruker DPX400 NVR spectroneter equi pped
with a 4-nucl el be equi pped with Z-gradients. 600 MHz 1H NWVR spectra WO
2006/ 107258, it SoP OR3P, 19 were recorded on a Bruker av600 NWR
spectroneter equipped with a 5mm BBI probehead wth Z-gradients. 300 MHz
'H NMR spect Ba ﬂwembillri@ébim&@ﬁmalamhhell%‘élﬁ?snf%%@ﬁamlﬂqigﬂ%ﬁui pped with a

5nmm BBI. probghead.. Unl ess. s i.ficall Q1. €574 ctra were

recordéd at ﬁg(?%%lﬁt ag%r?gaglf)%?ngngb tgﬁsa@ ‘fé%)p Wé&gb{rlﬁo égkg%ﬁ%%gpél he 1? gﬁ | owi ng 5

r ef er ence 45 gtahisrsWE lifid use@dbolisth fonexdalpk, | i ne of DMSO-db 8 2.50 ('H), S

39.51 (130?; the mddle line of CD30D S 3.31 %} H or $.49. 15&(&#&0);

acet one- d5 22apAnsplipgensisipggs sich paPF AR gaepisty(s@Epioglitazong; resiglifazopg, Gafifdy| ¢ | i ne

of CDCl13 S 77. ; ( . L5 indicated). Enantioneric excess
it AR RTINS

was determ ned ex B col um (isothermc elution 100 Q. io
Mass spect r abyeHBIG-Eohnclindtagminbibifds ctating E\Simwvassatist pragpstafin.aterdsisiiance 2795

\(Nla_.g) eg{r}idpgedzv?jrgﬁggslrtﬁ%ngﬁ%%gt%‘gIpﬁavrggt%tsm)gspectrorret er. The mass spectroneter

c¢) cholesterol absorption inhibitors (e.g.ezetimibe);
d) IBAT inhibitors {e.g. AZD-7806);

¢) LXR agonists (e.g. GW-683965A, T-0901317);
f) FXR receptor modulators;

15 g) phospholipase inhibitors;
5) anti-anginal agents, for example, nitrates and nifrites;
6) modulators of oxidative stress, for example, anti-oxidants. (probucol), myeloperoxidase

inhibitors.

20

The invention is illustrated, but in no way limited, by the following examples:

General Methods
All solvents used were analytical grade and commercially available anhydrous solvents
25 were routinely used for reactions. Reactions were typicaily run under an inert atmosphere
of nitrogen or argon.
' and "*C NMR spectra were recorded at 400 MHz for proton and 100 MHz for
carbon-13 either on a Varian Unity+ 400 NMR Spectrometer equipped with a Smm BBO
probe with Z-gradients, or a Bruker Avance 400 NMR spectrometer equipped with a 60 pl
30 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



el ectrospray ion source (ESI) operated in a positive or negative ion node.
The capillary voltage was 3 kV and the nmass spectroneter was scanned from
mz 100-700 with a scan is tine of 0.3 or 0.8 s. Separations were perforned
on either Waioehes/w7kgrra M5, C8- colums, (3.5 gm 50 opcd&osEodso®- 1 nun
i.d.), or a ScantecLab's ACE 3 AQ colum (100 nmx 2.1 mmi.d.). The
colum tenperature was set to 40 C Albi near 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 m/mn. Neutral nobile phase system

tonitrjl [[10 .2 . : . .
FoNea ( 1Pafireotd SRR 108 spedirob R it S BRI EEC (2d-)
system [ &R ZrihHEA0A00 M) 'H NMRQRcéEs 96} Fecbrded omMVEOE0Behiai 300 NMRe CN

98/2)]. At i vel ded - M5 (GC 6890,
So7an, hsoedtigeh Rt = Sut mE R iR o R e R B R PG o5
gom 38628av|am2rgééacd}dd§m4dtjmpm)_?)§or pl?/%tbh ﬁﬁaloameﬁﬁam.otﬁ-lgfﬁfﬁﬁ!hﬁwmgs appl i eg EﬁO

- , /mnute. The MBS was. equippe i i on,source an e
react aht Ei@e%@gi‘?él@W&FFé%se‘#ﬁ%e%@%?%ggﬁ%i %A%*?&égﬁ)%rﬁgzs%%gb%eand t he
. . / ] 1 f
st aee g e A T Rk R o e SRR A NP

Bi nary PuGPClE 385 AHyht midifedirruf €DCNHTBE6 ()X wdss Prherwiss indicated). Col umm
Conpartnment and G1315B Di Arr tector. Colum: X.Terr . Wt ers,
6 50 BerIgDeR BrsReiserraabily FESG S ongt i ol Geb R Ml

tenperatuneo v&s set to 40 C and the flowrate to 1.5 m/mn. The D ode
Array Detector was scanned from 210-300 nm step and peak width were set to
2 rim¥nd 0.05 nmin, respectively. A linear gradient was applied, run from

0% t 0 100%jasagRb@MNvEreirdcdrdetl on 4 Waters LIUME éansiptirasean ddiéinon 21951 (LE) dd a1V
anmoni um acetate in 5 % s acetonitrijrg in MII i'ig Water. A t#/‘g,%]ﬂgal wor kup
pr ocedur e Z5F g QABREIITRAT BERLTSTE | BYBREPHED 8 B YHPPR & with a
solvent s 'éfcl?tr@s‘@ra?tidiﬁ’éouﬁ,%?% Bperi¥B® 1l d\ihsitive br MaakRYe ibohbasate bapiltiryi ng of the
organi ¢ phase “over MgSH or I?\laZSOfL, and concS%t r at ?8 % the solution in
vacuo. voltage was 3 kV and the mass spectrometer was scanned from. m/z 100-700 with a scan
15 time of 0.3 or 0.8 s. Separations were performed on either Waters X-Terra MS, C8-
columns, (3.5 pm, 50 or 100 mm x 2.1 mm i.d.), or a ScantecLab’s ACE 3 AQ column
(100 mum x 2.1 mm i.d.). The column temperature was set to 40 °C. A linear gradient was
applied using a neutral or acidic mobile phase system, running at 0% to 100% organic
phase in 4-5 minutes, flow rate 0.3 ml/min. Neutral mobile phase system: acetonitrile /[10
20 mM NH4OAc (aq.) / MeCN (95:5)], or [10 mM NH4OAc (aq.) / MeCN (1/9)] /
[10 mM NH,OAc (aq.) / MeCN (9/1)]. Acidic mobile phase system:

[133 mM HCOOH (aq.) / MeCN (5/95)] / [8 mM HCOOH (aq.) / MeCN (98/2)].

Alternatively, mass spectra were recorded on a GC-MS (GC 6890, 5973N MSD, Agilent
s Technologies) using a VF-5 MS column (ID 0.25 mm x 30m, 0.25 um (Varian Inc.)). A
linear temperature gradient was applied (40 °C - 300 °C), 25 °C/minute. The MS was
equipped with a CI ion source and the reactant gas was methane. The MS was scanned
between m/z 50-500 and the scan speed was set to 3.25 scan/s. HPLC analyses were
performed on an Agilent HP1000 system consisting of G1379A Micro Vacuum Degasser,
30 (31312A Binary Pump, G1367A Wellplate auto-sampler, G1316A Thermostatied Column
Compartment and G1315B Diode Array Detector. Column: X-Terra MS, Waters, 4.6 x 50



10 Thin | ayer chromatography (TLC) was perfornmed on Merck TLC pl ates
(Silica gel 60 F254) and UV was used to visualize the spots. Flash
chromat ography was preforned on a Conbi Flash(r) Conpani onTM usi ng

Redi SepTM nawormlos/pnzsse fl ash col uims or on Merck Sili cargekezo6ooz99
(0.040-0.063 mm). Typical solvents used for flash chromatography were

m xtures of 1s chlorofornf nethanol, tgluene/ethyl acetate and ethyl

acet at e/ hexanes. Preparative chr omat ography was run on a G| son

aut o-preparative HPLC with a diode array detector. Colum: XTerra M5 C8,
19 x 300 I i b R afigtiate in 5%
acetonitri éaisﬁlxﬂﬁﬁﬁi%& t%ﬁrlﬁg}?tﬂl%%%%g%t&z%%?g&%g% ace?g&n{rtsrl le, in 13 mn.
Fl ow r at e Th@Diadt Aniap Defictoe masitchnretl ionpli- ¥00guen, istsp andeeakovidth vtk Sotoon a sen

preparatiye Shi zu LC-8 g( W(g%?ﬁ)gl MoVilge det ect or
R ey drm et S s ) s iob et AR A Bk 0 b taiobie, e o

G adi ent  wictdniteie inotintrr, Modil€ phide: tacdtbditride/ bumdf aromeniing acetatiiid P/Q V\at er, run
from35%to 600 @Lﬁ?w“leln 20 min. Flowrate: 1 Ord/mn. 25

Recr ystal F‘?e??i‘t‘ f€al |y performed in sol vents or sol vent nixtures
such as ether, ethyl acetate/heptanes and nethanol/water. The foll ow ng

abbrevi ations, have, been ysed; = di chl] pr.onet hape; PC1

chl or odi i $d¥Pi ﬁ"gc‘,"éﬂ‘ilﬁ’ri’éﬁ%eg e afier B(Tﬁf%O%H?%Ffé&é’%“a“@?‘%%@m&“ with 2
N, N- di i sops1edHY khethhy b deetate, wikhifwith Mwﬂdnmdtwl drypingranthel egafiybhise
di met hyl sul f oxi de; NCS =N chl or osucci

1- net hyl - 2YEPE5icaNse ¥, anfiqenceniratin )'}}tfrs(?ﬁ]df”éﬂl,vfw'éf’q = aqueous; conc =
concenf,rated. WO 2006/ 107258 PCT/ SE2006/ 000399 21 Starting materials used

were either avail able from comerci al rces or_pre gto
literaturdh m@@éGWP@étoth\%Cé%ﬁéP?rF%Wﬁ‘;Pn%%w B‘g f§5 ?8@9%5 ose
reported. aﬂ_&‘g\lfﬂslu@c\!ﬂ t@@mﬂﬁl@zs%@ds @a&ﬁfchﬁﬁﬁrt(i&:ﬁﬂy 1321 ﬁiefcﬂh_le& bk OO@]!bB
prepared: s (1S)-1-(2-fluorophenyl)ethanol rrett, = Tet {m ron:

Asynmet r y Frs2Companion¥ psing BadjSe ae@al-phﬂse Bagrfolymps or ?la_é@gc 1 0- 1330;
60 (0.040-0.063 mm). Typical solvents used for flash chromatography were mixtures of

15 chloroform/methanol, toluene/ethyl acetate and ethyl acetate/hexanes.
Preparative chromatography was run on a Gilson auto-preparative HPLC with a diode
array detector. Colurnn: XTerra MS C8, 19 x 300mm, 7 um. Gradient with
acetonitrile/0.1M ammonium acetate in 5% acetonitrile in MilliQ Water, run from 20% to
60% acetonitrile, in 13 min. Flow rate: 20 ml/min. Alternafively, purification was achieved

20  ona semi preparative Shimadzu LC-8A HPLC with a Shimadzu SPD-10A UV-vis.-
detector equipped with a Waters Symmetry® column (C18, 5 um, 100 mm x 19 mm).
Gradient with acetonitrile/0.1% trifluoroacetic acid in MilliQ Water, run from 35% to 60%

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

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

ethyl acetate/heptanes and methanol/water.

The following abbreviations have been used: DCM = dichloromethane; DIPCl = £-

chlorodiisopinocamphenylborane (DIP-Chloride™); DIPEA = N,N-diisopropylethylamine;
30 DMF = N, N-dimethylformamide; DMSO = dimethylsulfoxide; NCS = N-

chlorosuccinimide; NMP = 1-methyl-2-pyrrolidinone; THF = tetrahydrofuran;; aq =

aqueous; conc = concentrated.



(R -Nnethylleucinol: Aitali, M; Allaoud, S.; Karim A ; Mliet, C;
Mortreux, A. Tetrahedron: Asymmetry 2000, 11, 1367-1374,

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

1, 3] t hi azol afchkebs@yByri m di n-7-yl ) am no] - 4- et hyl pent anpérsi@os@azed\O

02/ 076990; 5-(benzylthio)-7-chloro[1, 3]thiazol o[ 4,5-d] pyrimdin-2-amne: WO
00/09511; 3-(1-hydroxyethyl)benzam d?' Wat son, C. Y; Wiish, WJ.D,
Threadgill, MD. Bioorg. Med. Chem 3998 6(6) 721-34;

1-[ 3- (et hyl sul fonyl ) phenyl ] et hanone: T. Fujita, J. Iwasa and C. Hansch,
Journal of the 15 Anerican Chem cal Society 1964, 86, 5175-5180;

(1-chl oropropyl )benzene: Desai, V. R ; Nechvatal, A ; Tedder, J. M J.
Chem Soc Statisl mat@Bds ussd weee eitberfavaigpletiiamy soromstsichgaurdse pRiApaed | e Bel | ey,

M Bioorg « ariad LN PRERYd:) et hanol :
Handa, S. aﬁcw%%tm? 0C. JI%er E?Ig r ans.a %7% gtaﬂ%ag%lél 16%3; 20 °
( 2R) - 2- amireportett. Theifollowdagnare h:;dnpmstoﬁstaﬂﬁng imateTialtbatgyers/piepar@iut hi er, J.Y;
Boyd, M Sch t 0 %ﬁ% ng the
route for Rf‘sl}"ié (z g?‘g’%ﬁmlﬁ]l(?g}{ % % jfz u’g‘%dé’% Arj'%é@ an2 j5o a@Mor . M
Chem Eur 13&%&3’:5}1@&% £0AT. 1998, ﬁem H30Met hod A Sodi um bor ohydr i de (0.1
equi v.), 1.5 e %er nd of . orrrul (rrr)y (1.2
equi v.) m&%&%@e‘f qoj %’5 %n%ﬁ?ﬂ“%%ﬁ% O&%ﬁ&aé ]rvio)m?uf equiv.) in
DVBO  undeesmaheflidnf AGamnab maophe| e367713e4;r esul ting r eactl on m xt ur e was
stirred at_40 until _the ti.on onpl et rmnl , HPLC
o TLO) . R e st IOk Y BER T R A
extracted opivyd oRGao; Et CAc. The conbi ned organi Cc phases were dri ed and
concentrated in vacuo. The crude product purified wusing
pr epar at i Vebrpyithig)7- BWOTq[bé]ﬁhlé@l‘t[‘ﬁfﬁ @HW’SHEEB @Cﬁ ﬁ;}ﬁ 6@@6@6/ 107258
PCT/ SE2006/Q903%yetiA)reRnatial: Whidaod yBwWitW, w.J.D; Threadgill, M.D. Bioorg.
Med. Chem. 1998 6(6) 721-34;
1-[3-(methylsulfonyl)phenyl]ethanone: T. Fujita, J. Iwasa and C. Hansch, Journal of the
15 American Chemical Society 1964, 86, 5175-5180;
(1-chloropropyl)benzene: Desai, V. R.; Nechvatal, A.; Tedder, J. M. .J. Chem. Soc. (B)
1969, 30-32;
3-{(15)-1-hydroxyethyl]benzonitrile: Belley, M. Bioorg. Med. Chem., 1999, 7, 2697-2704;
1-(3-methoxyphenyl)ethanol: Handa, S. J. Chem. Soc. Perkin Trans. 1 1995, 1623-1633;
20  (2R)-2-amino-4-fluoro-4-methylpentan-1-ol: Truong, V.L; Gauthier, J.Y; Boyd, M; Roy,
B; Scheigetz, J. Synlett 2005, 8, 1279-1280; following the route for the S enantiomer:
(15)-1-(3-fluorophenyl)ethanol: Pastor, I. M. Chem. Eur. J. 2003, 9, 4031-4045.

25 General Method A
Sodium borohydride (0.1 equiv.), DIPEA (1.5 equiv.) and a compound of general formuia
(1Y) (1.2 equiv.) were added to a compound of general formula (II) (1.0 equiv.) in DMSO
under a nitrogen atmosphere. The resulting reaction mixture was stirred at 40 °C until the
reaction was complete (monitored by LC-MS, HPLC or TLC). The mixture was poured

s0  into ice water and the product was extracted with DCM or EtOAc. The combined organic
phases were dried and concentrated iz vacuo. The crude product was, if necessary, purified

using preparative HPLC or by flash column chromatography.



r B2 j ABLHOA B3 Bl (1.0 equiv.) in THE was added at 0 Cto
(+)-DPCl (to give B2) or (-)-DIPCL(to give s B3) (1.5 equiv.) in TIC
under an argon at nosphere. The reaction mxture was allowed to slowy
reach room wanpesarasee overni ght. The sol vent was evaporet/getowfonosdsl | owed
by the addition of Et20 and di ethanolamne (2.2 equiv.). The m xture was
stirred until the reaction was conplgje (nonitored by LG M5, HPLC or TLC).
The precipitate that formed was filtered off, washed with Et20 and the
filtrate was concentrated in vacuo. The crude io product was, if necessary,
purified using preparative HPLC or by flash colum chromat ography. General
Mthod COH =C ~Ar "~Ar C1 C3 OHCO A - Ar 15 C C4 Triphenyl
phosphi neGener3l Mgtliod B i n THE was added at 0 Cto NCS (1.3 equiv.) in THP
under ‘an argon atnosphere. The resulting m xture was stirred at anbient
tenperature for WO 2006/ 107258 PCT/ SE2006/ 000399 23 30 min. d or C (1
equiv.) was added at 0 C and the reaction nj fﬁ?‘eA[mas stirred at anbient
tenperature until the reacti®n vvasWe nonitored by LC-Ms, HPLC or
B2

Ar \
: 1
HO Ar
B3

B1 (1.0 equiv.) in THF was added at 0 °C to (+)-DIPCI (to give B2) or (-)-DIPC] (to give

5 B3) (1.5 equiv.) in THF under an argon atmosphere. The reaction mixture was allowed to
slowly reach room temperature overnight. The solvent was evaporated off followed by the
addition of Et,O and diethanolamine (2.2 equiv.). The mixture was stirred untif the reaction
was compiete (monitored by LC-MS, HPLC ot TLC). The precipitate that formed was
filtered off , washed with Et;O and the filtrate was concentrated in vacuo. The crude

10 product was, if necessary, purified using preparative HPLC or by flash column

chromatography.
General Method C
OH
H Cl
o Ar T
Ar
C1 c3
OH Cl
/[\ —_— z
Ar - Sar
c2 c4

13

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



TLC). The solvent was evaporated off foll owed by addition of hexane and
renoval of the precipitate by filtration. The filtrate was concentrated in
vacuo and the crude product was, s if necessary, purified using preparative
HPLC or by Hloases/ lgpzlsyrm chromat ography. Exanple 1 PCT/SE2006/000399
(2R)-2-[(2- Am no-5-{] (1S)-1-(2-fluorophenyl)ethvlIthio}[1.31thi azol o[ 4, 5-dI
pyrimdin-7- 10 yl)am nol pentan-1-ol g)j

1-f (1 R) - 1- Chl oroet hyl 7- 2-f | uorobenzené~The titl e conpound was obtained in
65% yield with 93% enanti onmeri c excess using general nmethod C starting

7755 (va h)ClSCRR M by 2809 b el e i Bbche g A (BT ©
Mo (B T B e D pomt an- | ol
50 507 oo eLg s Sofbreian eiaboRh R i yBived B Aol oF it 4R ARLABRAA" 1 ¢
19. 4 mol preskpitate iy Sisedtios. dTHeFiliNE whs ContbytratddiAPtzAué Sncﬂthﬂbrudéﬁr(ﬁuﬁmb) and

heat e0 5t O IHEFSel R RSUuAE Prapeitos LIRS TRy Tt ST LHTOP R R ur e, (he

m xture was poured into water (200 nL). The precipitated product was
collected by filtration, washed with water and used in the next 25 step

wi t hout further purification (7.0 g, 97%yield). M (ESI) nlz 376 [MH O
(2R)-2-f(2 Example 1

Ar ni no- 5- rrercato[l 3Ith| azol of 4, 5- dI pvr| m di n- 7 vI )am nol entan | -ol A

r ound- bot (&R (Z1Amipo-J-{l 2riue L hiagalold>-dpRes

i mer sgd  kfaino mgM dlce et hanol cooI i ng bath Anmroni a - (250 m.) was
condensed T nto e tTask followed by WD 2006/ 107258 PCT/ SE2006/ 000399 24
t he addition of

(2R - 2-{[ 77 a9 DAY tz"}‘!u%)“rlu.uf, ,.Lhiazol o[ 4, 5-d] pyrimdin-7-
yI]amnoﬁé‘l’rztal‘llgﬁl;"(@’(E ol ). The resulting m xture was all owed
to warm t dhe nﬂ@c@xmddy@ﬂommﬁmﬁwm dadde3 Y snantipanericgiessensigtt i | a bl ue

col our ap%@]?e'i'&ﬁqae%{bq C starting from (1.5)-1-(2-fluorophenyl)ethanol (3.56.g, 25 mmol).
15 'HNMR (CDCls) 8 7.53 (td, 1H), 7.28 (m, 1H), 7.16 (m, 1H), 7.04 (m, 1H), 5.42 (q, 1H),
1.84 (d, 3H);
MS (EST') m/z 158 [M+H] .

b) (2R)-2-{[2-Amino-5-(benzylthio)[1 3] thiazolof4, 5-d]pyrimidin- 7-yi] amino}pentan-1-ol
20 5-(Benzylthio)-7-chloro[1,3]thiazolo[4,5-dpyrimidin-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 ambient temperature, the mixture was poured into water (200 mL}). The
precipitated product was collected by filtration, washed with water and used in the next

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

¢) (2R)-2-[{2-Amino-5-mercaptof1,3]thiazolo/4,5-d]pyrimidin-7-vl)amino[pentan-1-ol

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

30  dry ice-ethanol cooling bath. Ammonia (250 mL) was condensed into the flask followed by



persisted for 30 seconds. The reaction was then quenched by addition of a
spoon of solid s amonium chl oride. The ammoni a was evaporated off and
wat er (250 nlL) was added to the residue. The resulting m xture was

neut r al i zed w 100s/bMskiCL (aq.). The precipitated produckcwesoosoizect ed by
filtration, washed with water and dried in vacuo to yield 4.15 g (80%
yield) of the title compound. MsS (ESls) nmfz 286 [MrH +. 10 d)
(2R)-2-f(2- Am no-5-{/"' (1S)-1-(2- uorophenvl ethyl 7thiol (1 3lthiazolo(4
S-d7pyrimdin- 7-vl)am no pentan-1-ol The title conpound was obtained in
96% YI eld N2, midin-7-

2-[(2-am tr111(ui§ 9019(?-% Pb {@%@%ﬁg%&ﬁ?{%& 3]fﬂ{1r| ngf{ B)dcjp'}myl ) am no] pent an- | - ol
(703 ny, yl&mmncﬂ}@enmlaol £n8 2,118 1mmpl) 1T1@HP ‘r@etlwgmfwasra lowed eHIBR (469 ny,
2.96 mmol , 7.32 (in,
M 7.20 %%3] d%ﬁ%{}lﬁ%%%l% fﬁeeﬁ %ﬁa@p jecks u%ﬁabh?e c%ﬁmﬁ'ﬁﬁbeaﬂe%%d 343 (dd.

5.6 Hz, 1fd3iste@fo330 Ecetdndd. Hhe redction wad :chea H)lenchedszw adﬂm@e of appoppipf solid3g- 1. 21

m 211), 0. 86 o

(2R 21 { PR BB s Tl o igen (B3 (TS Bk

, 3l thiaz oﬂra[rémcﬁledrma\mmhnr@nmxmm wkz)mumdizeeb,wutbtlhyﬂiﬁbﬁaqarﬁhe poicingBtethe title
conpound was btal t from
(2%3 5. [?@ et %9@53 T n wa%he%smﬁgwgcg a%d%ne(m? J}%gofa‘ﬁélélﬁ.llj 39

1, 3]thi az(ﬂo%ﬁeﬁ) dﬂmynﬂmcﬂnp@uﬂd yl ) ami no] - 4- met hyl pentan-1-ol (800 ny, 2.67
mmol ), and 1-[ (| R)-1-chl orqethyl]-2-fluorobenzene (509 ny, 3.21 mol). 'H
NVR (DIVBOI\MSB)TH/QZSQ@/HM 7.53 (td, 111), 7.29 (m 1H, 7.17 (m 1H),
7.15 (d, 1H), 6.89 (d, 1H), 522(q, 1H), 4.61 (t, 1H, 4.24 (br s, 1H),
3.38 (¥t, 1H), 3.28 (m 111) 30 65(d 311), 159(m 1H) 149132(m
211), 0.8% ‘ 3 Yo &)

2006/ 107258 PCT/
7-vl)aminojpentan-1-o

The title compound was obtained in 96% yield using general method A starting from (2R)-
2-[(2-amino-5-mercapto[1,3]thiazolo[4,5-d]pyrimidin-7-yl)amino]pentan-1-o01 (703 mg,

15 2.46 mmol) and 1-[(1R)-1-chloroethyl]-2-fluorobenzene (469 mg, 2.96 mmol).
'H NMR (DMSO-dg) & 8.38 (br s, 2H), 7.55 (td, 1H), 7.32 (m, 1H), 7.20 (m, 1H), 7.18 (d,
1H), 5.26 (g, 1H), 4.19 (br s, 1H), 3.43 (dd, 5.6 Hz, 1H), 3.35 (dd, 1H), 1.69 (d, 3H), 1.66-
1.42 (m, 2H), 1.39-1.21 (m, 2H), 0.86 (t, 3H);
MS (EST') m/z 408 [M-+H] .

20

Example 2

ylamino]-4-methylpentan-1-ol
25 The title compound was obtained in 41% yield using general method A starting from (2R)-

2-[(2-amino-5-mercapto[ 1,3]thiazolo[4,5-d]pyrimidin-7-yl)amino}-4-methylpentan-1-ol

(800 mg, 2.67 mmol), and 1-[(1R)-1-chloroethyl]-2-fluorobenzene (509 mg, 3.21 mmol).

'H NMR (DMSO-dg) 8 7.97 (s, 2H), 7.53 (td, 1H), 7.29 (m, 1H), 7.17 (m, 1H), 7.15 (4,

1H), 6.89 (4, 1H), 5.22 (q, 1H), 4.61 (i, 1H), 4.24 (br s, 1), 3.38 (dt, 1H), 3.28 (m, 1H),
n  1.65(d, 3H), 1.59 (m, 1H), 1.49-1.32 (m, 2H), 0.87 (d, , 3H), 0.84 (d, 31);

MS (BST') m/z 422 [M-+H] .



25 Exanmple 3 (2R)-2-({2-Am no-5-[(1-phenylethvl)thiolfl 3]thiazolo[4

5-dl pyrimdin-7-yl}am no)-4- nethyllpentan-l-ol 5 The title conpound was

obtained as a mi xture of two diastereoners in 67 %yield according to

general net{etfyeiRsting from (2R)-2-[(2-am no-5- PCT/SE2006/000399

mer capt o[ 1, 3] t hi azol o[ 4, 5-d] pyri m di n-7-yl ) am no] - 4- met hyl pentan-1-ol (320
, 1.01 mol) and (1-bronoethyl)-benzene (245 ng, 1.21 mml). 1H NWR

(DVBO-d6) 6 7.94 (s, 2H), 7.16 (m 2H", 7.14 (m 2H), 6.97 (m 1H), 6.77

(d, io 1H, 4.74 (m 1H, 4.49 (m 111), 4.03 (m 1H), 3.87 (m 211), 3.22

(m 2H, 1.72 (dd, 1H, 1.61 (m 111), 1.42 (m 2H), 0.87 (d, 3H), 0.85

(m 3H); M5 (ESI) mz 405 [ M+H +. 15 Exanple 4 (M 24(2- Am no- 5-

ff(1R)-1-uhenvliethvllthio}[1 3]thi Eamlnplec]; 5-dl pyrlmdln 7-vl)am nol -

4- et hyl pentan I C J _

(2R) - 2- ({2lamtm T STT 1 O ;

d] pyri mdmahﬁbéﬁt;}na{rbpo) 4 rret hyI pent an- I-oI (Exarrple 3) (500 ng) provi ded

the title 20 single diastereoner (150 %) % 7.98 (s,

21-1), 5 7. Fhetifly wmpoundesszol{tﬁbp dzarﬁ)am#tuﬁo d@ﬁ)@fﬁ%ﬁ@% vy 4.95 (q,

1H), 4.24, %&?m%to%é?%ralﬁxeﬂ}% oﬁ(@?i -aﬁ"n‘ﬁo—5—1 68 (d, 3H), 1. 62 (m

111), 1.4 0.88 (d, ]( I—%?eﬁ ESIl)zniz 405 [ MH] +.
25 Exanp|melsamohlﬁ]@@;@owﬁzdmwmslnﬂﬂ)ewy “4-etipineaierrie?tnGry B8 VPl ami no) [ 1

3l t hi azol nzonitrile 30 a)
3-f(1R) - I%%,1?15)0r oglt ﬁ%fd'?gﬂlg?%ﬁ?ﬁ{% th?\':/;\% g%g}g%%gZSS PCT/ SE2006/ 000399
' NMR (DMSO-d) & 7.94 (s, 2H), 7.16 (m, 2H), 7.14 (m, 2H), 6.97 (m, 1H), 6.77 (d
10 1H), 4.74 (m, 1H), 4.49 (m, 1H), 4.03 (m, 1H), 3.87 (m, 2H), 3.22 (m, 2H), 1.72 (dd, lH)
1.61 (m, 1H), 1.42 (m, 2H), 0.87 (d, 3H), 0.85 (m, 3H);

MS (ESI ) m/z 405 [NI+H] .

15 ' Example 4

A-methylpentan-1-o0l

HPLC purification of (2R)-2-({2-amino-5-[(1-phenylethyl)thio][1,3]thiazolof4,5-
dlpyrimidin-7-y1}amino)-4-methylpentan-1-ol (Example 3) (500 mg) provided the title

20 single diastereomer (150 mg).
'H NMR (DMSO-dg) & 7.98 (s, 2H), 7.45 (m, 2H), 7.32 (m, 2H), 7.24 (w, 1H), 6.87 (d,
1H), 4.95 (q, 1H), 4.24 (br s, 1H), 3.45 (m, 1H), 3.35 (m, 1H), 1.68 (d, 3H), 1.62 (m, 1H),
1.42 (m, 2H), 0.88 (d, 3H), 0.82 (d, 3H);
MS (BST") m/z 405 [M+H] .

25

Example 5

dlpyrimidin-5-yhthiolethyl Ybenzonitrile

‘20 a) 3-f(1R)-1-Chloroethyl] benzonitrile




26 The title conmpound was obtained in 79% yield according to general nethod
C starting from3-[(1S)-1-hydroxyethyl]benzonitrile (3.35 g, 22.8 nmol).
"H NW\R (DVMBO-d6): S 7.97 (s, 111), 7.82 (m 211), 7.60 (t, 111), 5.40 (q,
111), 1.80 (wb208&ioyzss 13C NVR (DMSO-d6): 6 144.1, 131. 2pdBiefHeclidtsoB, 129.9,
118.4, 111.6, 57.41, 25.5; 5 M5 (ESI+) mz 166 [ MtH +. b)

3-{(15-1-((2- Am no-7-ff (1R) - 1- (hvdrox.vl) but vl 7am nol f1, 37t hi azol of 4, 5-
dilpyrim din-5-vl)thi o7et hRl7benzonitri Fe The title conpound was obtained in
75% yi el d according to general nethod A starting 10 from

2-am no- 7 ngiglon?%o(lﬁd' %Q&Sfﬁﬁéd‘%l'ﬁ)WMHL&m t[l%egérﬁl%ﬁﬁﬁ @Et&rtﬁ%d] pyrimdin
e- 5(611)-thione _ R) - 1- chl or oet hyl ] benzonitrile
(2.31 g, ﬁ@ngB- [(ol yydroxarethm:}quml%?)%g% @en lb 2H), 7.91 (s, 111), 7.82

15), o 15 TANTOM0B G 0y B epBprl %%#)5’4"?%01%) Bso i, 2% sy

(m 111), AR mMIGH)): 51429, (312, 231116,,13@3 86961 11834 1)11.618CHINMRS( DVSO- d6) : 6
170.8, 168.7, 165.1, 155.7,145.9, 132.3, 130.8, 130.6, 129.5, 118.7,

111. 2, 563 MS(M )7?:2/z5&6 EM+H]2 3, 33.0, 21.8, 18.8, 14.0; M5 (ESI+) mz 415

[ MFHl +. 20 Exanple 6

(2R) - 2-{[2- Ami no- 5- ({(19) - 1- 13- (rrethylsulfonyl)phenylIethyl}th| o)[I,3lthiaz
ol o 4, 5- 7 SRt A B 0|

7€ he title conpound was prepared in
58% yi el d 4L @HEE) phenyl ] et hanone (2.00 g, 10.1 mmol)

accordi ng 4 tge @&ﬁ mﬁf%fabeﬂalﬁed i}{firsééﬁ%lahcdofﬁingt@%oﬁé&/ﬂl%éthoﬁﬁ shttibpf
I 1 R)-1-d zl oroet hvl 7- met hvl sul benzene 2006/ 107258

PCT/ SEQ}QQG}C@@@@Q@O—%{[UR -1-(hydroxymethyl butyl]ammo}[l 3]thiazolo[4,5-d]pyrimidine-
5(6H)-thione (2.87 g, 10.0 mmol) and 3-[(1R)-1-chloroethyl]benzonitrile (2.31 g, 13.9

omol).

"H NMR (DMSO-ds): 5 8.00 (s, 2H), 7.91 (s, 1H), 7.82 (m, 1H), 7.69 (m, 1H), 7.52 (t,

1H), 6.90 (d, 1H), 5.00 (g, 1H), 4.63 {t, 1H), 4.13 (br s, 1K), 3.41 (m, 1H), 3.30 (m, 1H),
15 1.66 (d, 3H), 1.57 (m, 1H), 1.43 (m, 1H), 1.29 (m, 2H), 0.86 (t, 3H);

3¢ NMR (DMSO-dg): & 170.8, 168.7, 165.1, 155.7, 145.9, 132.3, 130.8, 130.6, 129.5,

118.7,111.2, 63.3, 59.7, 51.8, 42.3, 33.0, 21.8, 18.8, 14.0;

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

20

Example 6

dlpyrimidin-7-yljamino } -4-methylpentan-1-ol

25 a) (IS)-1-[3-(Methvisulfonvi)phenyi]ethanol
The title compound was prepared in 58% yield from 1-[3-(methylsulfonyl)phenyl]ethanone

(2.00 g, 10.1 mmol) according to general method B.
MS (BST') m/z 201 [M-+H] .

30 b)1-[(1R)-1-Chloroethyl]-3-(methyisulfonyl}benzene



27 The title conmpound was prepared in 21%yield from(18)-1-][3-

(met hyl sul fonyl ) phenyl ] et hanol (100 ng, 0.50 mmol) according to general
method C. MS (ESI+) nmhz 219 [MtH| +. 5 ¢) (2R) 2-ff2

Am no- 5- (f (w9)20de7ibsg¢ et hyl sul f ot t vl ) phenvl | et hyl } t hi 0) pdB&i-hdsagbof 4, 5-
yrimdin-7-vl 7am no3-4-net hyl pentan-1-0l1 The title conpound was prepared
from (2R)-2-[(2-am no-5-nercapto[ 1, 3]t-hi azol o[ 4, 5-

d] pyri m di n-7-yl)am no] - 4- et hyl pentan-1-ol (16.5 g, 55.3 nmol) and
1-[(1R)-1- chloroethyl]-3-(nethyl sul fonyl)benzene (12. 1g, 55.3 mmmol)

accordi ng.t Q. general .nethod 0 Ao ' H I , DMBO-d6): 3 8.00 (m
3r) 7. 81 TH B EPmpo ‘%’Maﬁpreff”:ﬁe%é‘?@lﬁ’é’%f}%gﬁgg (q, 1H) 4.66 (t, 1H) 4.24
(br s, 1ligethylsgfFofyNphdi)]eBaiB ((0hmgd, DH0 BB adeordin@Hy ginesd nfathod (3H) 1.59 (m
111) 1.34 - 1.46 (m 2H) 0,86 (m 6H; M (ESI+) nhz 482 [M:H +. 15
Exanpl e MSMD){H(ZZIAM@H5 {[(1S)-1-nhenylethyl]thio}[1 3]thiazol o[ 4
S-dluyrimdin-7- yl am no]pentan-1-ol 20 a) f(IR)-1-Chooroehhyl|benzene The
title conpound was obtained in 67% yield u5| ng general nmet hod C starting
from 5(15)-5Rpj1 53-GnetBvidi ol ek iVR i) QLXIRdz06/7.542 (m  2H),
.30

7.36 (m 1.85 (d, 3H) 25 M5 (Cl) mhz 141
[ MF1] +. A 21 - phenyl et hyl 7t hi o1f|
37t hi azol ﬂi 4ntﬁ.» &Zﬂ%ﬁﬂd@ﬂlpﬁepﬁred)ﬁ L[pﬁﬂm&ﬁh&bapm@ 3!|thiaia<ﬁo[@,;5ﬁpou nd was

obtained in 23%yield using general mnet odAstartlrgig lg%)n(ZR)
2-[ (2- ani ﬁpy@m@r&aﬁ@mm%ﬂ vhpestanr L0141 643 By ivenoR-and [? Ifo] pent an-1 - ol
(100 ng, chloroethyl]-3-(methylsulfonyl)benzene (12.1g, 55.3 mmol) according to general method

1w Al
' NMR (600 MEz, DMSO-d): & 8.00 (m, 38) 7.81 (m, 2H) 7.60 (t, 1H) 6.91 (d, 1H)
5.06 (q, 1H) 4.66 (t, 1H) 4.24 (br s, 1) 3.38 (m, 1H) 3.28 (0, 1H) 3.23 (5, 3H) 1.69 (4,
3H) 1.59 (m, 1H) 1.34 - 1.46 (m, 2H) 0.86 (m, 6H);
MS (BSI") m/z 482 [M+H] .

15

Example 7
(2R)-2-[(2-Amino-5-{[(18)-1-phenylethyl]lthio} [1.3]thiazoto[4,5-dlpyrimidin-7-

yl}aminolpentan-1-ol

20
a) [(1R)-1-Chloroethylibenzene
The title compound was obtained in 67% yield using general method C starting from

(15)-1-phenylethanol (25 g, 0.20 mol).
YH NMR (CDCls) 3 7.42 (m, 2H), 7.36 (m, 2H), 7.30 (m, 1H), 5.09 (g, 1H), 1.85 (d, 3H);
35 MS (CD m/z 141 [M+1]

B) (2R)-2-[(2-Amino-5-f[(1S)-1-phenylethyl]thio}[1.3] thiazolo[4.5-d] pyrimidin-7-

vlamino]pentan-1-ol

The title compound was obtained in 23% yield using general method A starting from (2R)-
30 2—[(2~amino—5-mercapt0[1,3]thiazolo[4,5-d]pyrimidin—'}'—yI)amino]pentan—1-01 (100 mg,

0.35 mmol) and [(1R)-1-chloroethyl]benzene (54 mg, O.SSmmoI).




0.35 mml) and [(1R)-1-chl oroethyl]benzene (54 ng, 0.38mvl). WO

2006/ 107258 PCT/ SE2006/ 000399 28 'H NVMR (DMSO-d6) S ppm 7.96 (hr s, 111),
7.43 (d, 111), 7.31 (m 211), 7.22 (m 111), 6.86 (d, 111), 4.95 (m 111),
4.64 (t, 11o208ed72s8br s, 111), 3.44 (m 111), 3.35 (npcikizoocknotse (d,
311), 1.58 (m 111), 1.44 (m 111), 1.36-1,21 (m 211), 0.85 (t, 311); M5
(ESI+) nmz 390 [MtH +. 5 Exanple 8 3-: (151 1-[(2- Am no- 7-

{[(I R -1- (hvdroxynet hvl) - 3- et hyl but v?? am no} [1, 3lthiazol of 4, 5-

dl pyri m di n-5-yl)thiol ethvl }benzoni trile 10 The title conmpound was prepared

in 31% y|

mercap('; o[ 1, MI azo@%‘ﬂ gLIéI] pyrim’ 31%21743 (F)l 73} 3, 2H)f?122 IIel’nltjﬂiagn6 I8§0I (200ny
, 0. 67mﬂédl)IHaﬁwﬂﬂi,(lﬂﬁ)ﬂr&"r(cﬂEbﬂbﬂtﬁbyk ]lbﬁr&wm,rlﬂ),e% 35686 lirlg,lﬁﬁ@ ol )
cceor 810,50, Swetel TR et L MR SRS, 33, 7T (n 2 T ST
(m 111) 1) 1.41 - 1.60 (m 211) 0.96 (t, 611); I\/B(ESI+)
mz 429 | i‘]%fl )@/%%%(f@ﬁﬁ]ﬁo (2R)-2-({2- Ami no-5-[ (Il -phenyl | propyl )thiol[1
3]thiazol o[4 5-dl pwi mi di n-7-yl }am no)-4- nethyl pentan-1-ol The title
conpound was synthesized as a m xture of two di astereoners by general
method A fromthe reaction of

(2R)-2-[ (2-am no-5-nercapto[ 1, 3]th|mgilmé9 5- d]pyrlmdln 7-
yl ) am no] - 4- et h: Ipent an-1-ol (30 rrg, 10Q gnol )., w f.h
(1- chl or oBréEDtlrifendunine T {{E@ R 1 (hydsaxyme ‘

an oil. @%& io : nz(ohlmlgl-b 7 28 (m 211) 7.20 (t 111) 4.85 (dd,
1H) 4.57 - 11) 3.48 (m 111) 2.25 - 2.11 (m
111) 21001 %ﬁlﬂngyHOWQWﬂaP@EMe 31%13)161d ?068(23) +[6ip-5111) 1.53 - 1.42 (m
111) 1.01; D%T&Etofm]ﬂﬁgﬂfﬂo[lhs dlpyrimidin-7-yl)amino]-4-methylpentan-1-ol (200mg,

0.67mmol) and 3-[(1R)-1-chloroethyl]benzonitrile (166 mg, 1.0 mmol) according to

general method A.

'H NMR (CDsOD) & 7.89 - 7.76 (ta, 2H) 7.57 (d, 1H) 7.49 (m, 1H) 5.12 (g, 1H) 4.42 (brs,
s 1H) 3.53 (m, 1H) 3.44 (m, 1H) 1.63 - 1.76 (m, 4H) 1.41 - 1.60 (m, 2H) 0.96 (t, 61I);

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

Example 9

20

methylpentan-1-ol
The title compound was synthesized as a mixture of two diastereomers by general method

A from the reaction of (2R)-2-[(2-amino-5-mercapto[1,3]Jthiazolo[4,5-d]pyrimidin-7-

yl)amino}-4-methylpentan-1-ol (30 mg, 100 pmol) with (1-chloropropyl)benzene (15.5 pL,
25 100 umol) to give 13 mg (31% yield) as an oil.

I NMR. (CD30D) 8 7.39 (¢, 2H) 7.28 (m, 2H) 7.20 (&, 1H) 4.85 (dd, 1H) 4.57 - 440 (m,

1H) 3.62 (m, 1H) 3.59 - 3.48 (m, 1) 2.25 - 2.11 (m, 1H) 2.01 (m, 1H} 1.79 - 1.65 (m, 1H)

1.63 - 1.53 (m, 1H) 1.53 - 1.42 (m, 1H) 1.01-0.87 (m, 9H);

MS (ESI') m/z 418 [M+H]

30



M5 (ESI+) mlz 418 [M+H +. 30 WD 2006/ 107258 PCT/ SE2006/ 000399 29 Exanpl e
10 3-{(1R-1-f(2-Am no-7-{f (I R -1-(hvdroxynet hyl) - 3-net hyl but vl 1am no}f

1. 31t hi azol of 4,5- dd pyrimdin-5-yl thiolethyllbenzam de s a)

3- (1- Chl or owtoleybsyoengalni de Di et hyl aniline (390 M., 2. 4bchsmhisow@se added

3- (1- hydroxyet hyl ) benzam de (400 nmg, 2.45 mol) slurried in DCM (20 nl)
and the reaction m xture was cooled wh an ice- bath. Thionyl chloride
((255 L, 2.47 mmol) was added dropw s& and the reaction was put in the
refrigerator overnight. Water was added, the reaction m xture was extracted
twice 10 with DCM washed with a 1P% pgol ution, neutralized with a
saturated bi carbonate sol ution, trea d vmth br| ne, dri ed (I\/gSO4)

|e 335 mg (75%vield) of the title
conpound %* Hi--¢ : RS (Chl oroformd) 6 7.90 (s, 1H) 7.73 (d,
1H) 7.62 (d, 1H) 7.46 (t, 111)514(q 1H) is 1.88 (d, 3H 1.60 (s, 2H):

VS (ESI+) iz 183, 185 [ MeH +. b)
3-1(IRy- 1%&6—?—3?—@—’@#“ £1- (hydr oxymet hyl ) -3- met hvl but vl 7ami nol [ 1

3l thi azol pfg Zvﬁnﬁ&\laxjgof}mlzmﬁﬁmbmws @dd@&bs(i-iap@az@ﬂm}&enzaﬁuda(wamg,l e conpound
was synt hesi as a mxture of two_ diastereoners by nmethod A from
t he react BéﬁKGfOlXSZR)'le@m[T()QMa@pﬁ&)@%ﬁé@ﬁ?‘lﬂ@mﬁi@ W?%%Q?fegl %Sa“d‘fepyrl m di n- 7-

yl) am no] {’]ﬁ,ﬁq%l}&%ﬁ& Bié_?j ( 0@%9 rr{&)i) \%%Qadﬂw am]‘,‘s\dvits@ and the reaction was put

3-(1- chlo enzam 00 gnol eparation of the m xture by
prepar at i uﬂhmﬁﬁge@mmmvamsghﬁgﬁetedwmd%thmmcﬂwﬁmﬁﬁme PRYEXtrasled TWis’ an oi | .

25 H AR ) Udoddd (1, 1H
5.15 (§, T W@”ﬁs}lﬁﬂ o %‘310%%#%1 SQK‘B%‘?(“(‘%H%@%‘E %g’?’&g& 14 (4, 3
1.70 (m  4#)tich, @Qited WithRridemiri @HMg30)5 filtered and evaporated to dryness. The crude

product was recrystallized from diethylether / hexane to give 335 mg (75% yield) of the

title compound as a white solid.

' NMR. (Chloroform-d) & 7.90 (s, LH) 7.73 (d, 1H) 7.62 (d, 1F) 746 (t, 1H) 5.14 (g, 1H)
15 1.88(d, 3H) 1.60 (s, 2H);

MS (ESI) m/z 183, 185 [M+H] .

b) 3-¢(1R)-1-[(2-Amino-7-{[(1R)-1-(hydroxymethyl)-3-
methylbutvl]lamino}[1. 3] thiazolo[4,5-d]pyrimidin-5-yl)thio] ethvl}benzamide

2  The title compound was synthesized as a mixture of two diastereomers by general method
A from the reaction of (2R)-2-[(2-amino-5-mercapto[ 1,3 Jthiazolo[4,5-djpyrimidin-7-
yl)amino]-4-methylpentan-1-ol (30 mg, 100 pmol) with 3-(1-chloroethyl)benzamide (20
mg, 100 pmol). Separation of the mixture by preparative HPLC gave 2 single diastereomer
(6 mg, 13% yield) as an oil.

25 1I-INMR(CD;;OD) 87.99 (s, 1H) 7.73 (4, 1H) 7.69 (d, 1H) 741 , lH) 5.15(q, 1H) 4.43 -
4.52 (m, 1¥) 3.54 (m, 1H) 3.47 (m, 1H) 1.74 (d, 3H) 1.70 (m, 1H) 1.59 - 1.42 (m, 2H) 0.96
(t, 6H);

MS (EST') m/z 447 [M#H] .



(t, 6H; M5 (ESI+) nmlz 447 [ M+H +. WD 2006/ 107258 PCT/ SE2006/ 000399 30
Exanple 11

(2R) - 24f 2- Ami no-5- ({1-f3-(trifluoromethyl)nhenyllethyl}thio)fl, 3lthiazol of4
, 5- dl pyri mwb me#toyisgam no} - 4- met hvl pentan- 1-ol  The ti ptescomows was
synt hesi zed as a m xture of two diasterepners by general nethod s A from
the reaction of (2R)-2-[(2-am no-5- meg(gapt o[ 1, 3] thiazol o[ 4, 5-d] pyri m di n-7-
yl ) am no] - 4- met hyl pentan-1-ol (30 ng, 0.1 mmol) with 3-(1-

bromoet hyl )tri fl uoronet hyl benzene (15.5 L, 0.1 mmmol) to give 38 ng (81%
yield) as an oil. 'HNWR (600 Mizg,GBERY S 7.81 - 7.71 (m 211) 7.57 -
7.44 (in, 2H) 5.16 (q, 111) 4.43 10 (S, 0.511) 4.31 (s, .0.511) 3.59 (m
111) 3.55(2R 2-Amm fl gthyl)phenyis Q)3 jithiazoleld.5- (my 0.511)
(1Egl4+§| Inn ﬂl%% 1?‘&%]] ﬁ@_ﬁ_é Dy %éég?"g‘“’% (dd, 311) 0.86 (dd, 1.511); Ms

( 2R) - 2- [ { Zhéwilacontpoitd wahemnibesizdiyas pniikiotelof t86 diastareoinels by Zeufirgyrethaddi n- 7-

| t hyl i nol - 4-.net -| - ql i no-.5- | t hio)fl
St hi a0l GUOB ST e e e T e e s bt pon ey Y ©)
5- (Benzy! tybemino F4-ahektyipehthn 3} 4li{3ame) ®] thpl)dfiy3-(Iw di n-2-amne (1.5 g, 4.86

), DIPEA (691.ng, 5.3 I - N- et hyl | i nal, (9 , 7.29
ol ) ver ErdeCEFi g bege 15 b oD arveaf i B 68 REH R od o
110 C undegr. a nitrogen atnosphere for 2 days. After cooling to room

tenperature the reaction mxture was poured onto ice, The 25 r L ting
yel | ow pr cBiNMRA6W MHz, QDG B8l i 7¥ {)Wat%f’i%nj-%a(%%@ %lﬁiqs\)véﬁzﬁs‘and dried

' . LE] fil I h
1 VS50 DS Prgaus g s e et e aphy, o

silica

oglve . g %yield) of the title
conpound &g, 855150, 1H) 1.49 - 1.37 (m, 1H) 0.96 (dd, 3H) 0.8 (dd,1-5H¥;
MS (BST') m/z 472 [M+H] .
15 Example 12

yl} (methyl)amino]-4-methylpentan-1-ol

a)  (2R)-2-[2-Amino-5-(benzyithio)[1,3]thiazolo[4, 5-d]pyrimidin-7-yi] (methyl)amino]-4-

20  methylpentan-i-ol
5-(Benzylthio)-7-chloro[ 1,3]thiazolo[4,5-d]pyrimidin-2-amine (1.5 g, 4.86 mmol), DIPEA
(691 mg, 5.35 mmol) and (R)-N-methylleucinol (956 mg, 7.29 mmol) were mixed in NMP
(7.5 mL). The resulting solution was stirred at 110 °C under a nitrogen atmosphere for 2
days. After cooling to room temperature the reaction mixture was poured onto ice. The

25 resulting yellow precipitate was collected by filtration, washed with water and dried in
vacuo. The crude product was purified by flash column chromatography on silica
(DCM:EtOAc 50:50 to 0:100) to give 1.42 g (72% yield) of the title compound as a yellow
solid.”
'H NMR (DMSO-d¢) 8 7.97 (br s, 2H), 7.40 (m, 2H), 7.28 (m, 2H), 7.21 (m, 1H), 4.73 (dd,

30 1H), 4.64 (brs, 1H), 4.32 (br s, 2H), 3.52-3.37 (m, 2H), 3.00 (s, 3H), 1.55-1.35 (m, 2H),
1.27 (m, 1H), 0.88 (d, 3H), 0.80 (d, 3H);



solid. ' "HNW (DV8O-d6) S 7.97 (br s, 21), 7.40 (m 211), 7.28 (m 211),
7.21 (m 111), 4.73 (dd, 30 111), 4.64 (br s, 111), 4.32 (br s, 2H),
3.52-3.37 (m 211), 3.00 (s, 311), 1.55-1.35 (m 21), 1.27 (m 111), 0.88
(d, 311), Ow@hokgho723d1l); WO 2006/ 107258 PCT/ SE2006/ 0003881/s:3bosMuzoeS! +) ml z
404 [ MtH] +. bZ(2R)-2-[(2- Ami no-5-nercaptof!| 37t hi azol o(4

5-di pyrimdin-7-vl) (nmethvl am nol-4- t hvl pentan-1-ol s A three-neck
round- bottoned flask was inmersed in dry icel/ethanol cooling bath and
equi pped with a dry ice/ethanol condenser. The systemwas flushed with
nitrogen and anmonia (a?_fLOXi mately 50 nmL) ‘was condensed into the flask.
(2R) - 2- [ [MSARBhp#mE&-404 [M+H] .

(benzylthio)[ 1, 3]thiazol o] 4,5-d] pyri m di n-7-yl] (methyl)am nol - 4- nmet hyl pent a
n-1-ol (1 g, 2.5 mvol) was added to the flask, resulting in a clear yellow
sol ution.p _b_ /0L B6RS- 5% her b6 S Pz 13- d(pSkimeliR 73 mdthnieienddded one by
one to the reaction mxture. Wien a persistent blue col our (>20 see)
appear ed, gthypgda-5pl sol i d NHACL was added to quench the reaction. The

ammoni 8 WRsHEY ARRlRIthodbined Whliaias ifheffed inP&y aidftatinan@okipbatii addur € was
neutralized wth IMHO (aq.) to pH 7. The precipitated yell ow solid was

col | ect eceqwipped with pairy isp/ethaped kenflepier- Thggyserm Hazleshed ¥ith RitpgedRdi o yiel d 630
ng of the titl. 1A 0%, il ; ) Q-fAfAnEnd3- 78 (br s,
1H) 8_433%?‘5‘2@9%*%%?z‘%??"ﬁ%_’{*i’ﬁe%‘%%‘?é@ giagﬂé %@zﬁ 3.01 (s, 3H),

1. 55- 1. 33(bemgyltie)[1,3]thd2olel4Zodlpyrimitisy7-yH (mesthyllemigly-meflsylpentgne§-ohyl £, 31 4

[ MeH] +. ) b N0~ Be il bRl i gzol of 4
5-d7pvri ?a%@?@%dfﬁttﬁ%ghéﬁ% - 418%:"[& %ﬁlgﬂsgtrﬁi Fﬂ:%xl;all héec@%?itzl e conpound
was synt hesliuethemb(ste 3 3onom aversf addodbonti bysme tasibpreqagtigpymigbe MEenfet hod A from

B
1- br onpet feytthanTEn@nmonia was evaporated off. Water (50 mL) was added and the mixture was
neutralized with 1M HCI (aq.) to pH 7. The precipitated yellow solid was collected by
filtration, washed with water and dried in vacuo to yield 630 mg of the title compound
15 (80% yield).
'H NMR (DMSO-dg) & 12.78 (br s, 1H), 8.43 (br s, 2H), 4.84 (br, 2H), 3.52-3.38 (m, 2H),
3.01 (s, 3H), 1.55-1.33 (m, 2H), 1.32-1.20 (m, 1H), 0.87 {m, 6H);

MS (EST ) m/z 314 [M+H] .

w0 e) (2R)-2-[{2-Amino-5-[(1-phenylethylthiol [1,3]thiazolo[4, 5-d]pyrimidin-7-

vi}(methyl)amino]-4-methylpentan-1-ol

The title compound was synthesized as a mixture of two diastereomers by general method

A from the reaction of (2R)-2-[(2-amino-5-mercaptof 1,3 ]thiazolo[4,5-d]pyrimidin-7-

y1)(methyl)amino]-4-methylpentan-1-ot (31.4 mg, 0.1 mmol) with 1-bromoethylbenzene
25 (13.5 pl, 0.1 mmol) to give 26 mg (62% yield).

'H NMR (DMSO-dq) & 7.96 (s, 2H) 7.43 (t, 2H) 7.32 (m, 2H) 7.23 {t, 1H) 5.02-4.92 (m,

1H) 4.83 - 4.71 (m, 1H) 4.64 (s, 1H) 3.53 - 3.38 (m, 2H) 3.01 (4, 3H) 1.68 (dd, 3H) 1.52

(m, 16) 1.43 (m, 1H) 1.35-1.24 (m, 1H) 0.88 (d, 3H) 0.83 (d, 3H);

MS (BSI™) m/z 418 [M+H] .

30



25 (13.5 L, 0.1 nol) to give 26 ng (62%vyield). '"H NVR (DVBO-d6) S 7.96
(s, 2H 7.43 (t, 211) 7.32 (m 2H) 7.23 (t, 1H 5.02-4.92 (m 1H 4.83 -
4.7 (m 1H) 4.64 (s, 111) 3.53 - 3.38 (m 2H 3.01 (d, 3H) 1.68 (dd, 3H)
1.52 (m 1lkholzod@rofass 114) 1.35-1.24 (m 1H) 0.88 (d, 3tel3E00688030d, 3H);
M5 (ESI+) mz 418 [M+H +. 30 WD 2006/ 107258 PCT/ SE2006/ 000399 32 Exanpl e
13 (2R)-2-F(2- Am no-5- {fl (2-chl orophkenvl)ethvllthio}fl3lthiazolof4

5-dl nvrimdin-7- ylam no] -4-net hyl penfan-1-ol s a)

1- Chl or o- 2- (1-chl oroet hyl ) benzene Thionyl chloride (1.49 g, 12.6 mol) was
added to 1-(2-chl orophenyl) et hanol Eﬁz&mﬂle% 6.3 mol) in toluene (50 n)
and the mxture was allowed to stlr1 atlroom t3enperat4ur for. 2 h. To the

reacti on a8 - AN RO-2€) AP ¢ OGA1aEI0) Alpyraidingt-gani ¢ phase
was separ h anot her portion of 10% ag. HC1 sol ution,
brine (20 1‘30 g Bttt o arated, dried and evaporated to provide

1-chl oro-2-(1-chl oroet hyl)benzene in 72% yield. 1H NVR (DVMSO-d6) S 7.72
(1H, d) 7 1H — , 5.59 (1H, q), 1.84 (3H, d). 1s b)
(2R) - 25 ( SLigkicrog-({xchio Aol envl ) et hyl 7t hi ol f 1, 37t hi azol of 4.
5-d7pyri m’Itthdnyl?ehlqtid):am%g,n%mbl)wapeddeém l{%bhlﬁmehwt)ﬁba@bﬁpibmﬁeﬁ was
obt ai ned as

gener al %hmﬁx@? (éﬁ ﬁ‘ﬁ‘t) F?%&}l ﬁ)%e%é)a?%gg‘geﬁlﬂﬁ (%_ﬁé&_t% b ReopBEGRL B9, ©

mer capt 0[ To3hd ehaiot Indkhrdw k] adgad 10 ciga HT ylhtion (86 1nl)- Kb¢ brghpepliaanwhs ol (20
, 0.047 20 ), and 1-¢hl oro-2-(1- or oe benzene 0 0. 057
Mol ). 1HS %O)é&ag%‘ad g tyangicy gyfon ﬁlﬂp %@fﬁ&twnd nn‘“‘f%ﬂ“‘?%ﬁ? 7.15

(1H, my, lhelaéelﬁaﬂflsd dikd mﬁiempdratéﬂ toq;)mwfe 123116:&1 (1rdhlordetid)berzdne m)'i,z%a 29-3.17
(2H m, 52 (3H, dd), 1.47 (1H,

IHNMR (DMSO-ds) § 7.72 (1H, d), 7.48 (1H, m), 7.39 (2H, m), 5.59 (1H, q), 1.84 (3H,
d).

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

yl)amino]-4-methyipentan-I-ol

The title compound was obtained as a mixture of two diastereomers in 24% yield

according to general method A starting from (2R)-2-[(2-amino-5-

mercapto[1,3]thiazolof4,5-d]pyximidin-7-yl)amino]-4-methylpentan-1-ol (20 mg, 0.047
20 mmol) and 1-chloro-2-(1-chloroethyl)benzene (10 mg, 0.057 mmol).

"H NMR (DMSO-ds) 8 7.83 (2H, m), 7.48 (1H, d), 7.32 (1H, m), 7.15 (1H, m), 7.14 (1H,

m), 6.79 (1H, d), 5.22 (1H, m), 4.13 (1H, m), 3.29-3.17 (2H, m), 1.52 (3H, dd), 1.47 (1H,

m), 1.31 (1H, m), 1.25 (1H, m), 0.76 (3H, dd), 0.73 (3H, dd);

3¢ NMR (DMSO-dg) & 171.18, 169.14, 165.75, 165.64, 155.97, 140.63, 132.62, 129.91,
25 129.04, 128.96, 127.94, 64.08, 63.88, 50.59, 24.70, 23.67, 22.33, 22.22, 22.01;

MS (BST') m/z 438, 440 [M-+H]

Example 14

30 2-Aming-5-1[1-(3-methoxyphenyDethyl]thio}[1,3]thiazolol4.5-

vDamine]-4-methvlpentan-1-ol




m, 1.31 (111, m, 1.25 (1H, m, 0.76 (3H, dd), 0.73 (3H, dd); 13C NWR
(DVMBO-d6) 5 171.18, 169.14, 165.75, 165.64, 155.97, 140.63, 132.62, 129.91,
25 129.04, 128.96, 127.94, 64.08, 63.88, 50.59, 24.70, 23.67,

22. 33, 22. 22w2un@lio¥ (ESI+) nlz 438, 440 [ MkH| +. Exaﬁpberjgﬁo(%ﬂmmgg
(2R)-2-f(2- Am no-5-{fl-(3-nmet hoxynhenyl)ethyl|thio}11. 3lthiazol of 4, 5-dl nyri
m di n-7- vl)am nol -4- net hvl pent an-1-o0l, WO 2006/ 107258 PCT/ SE2006/ 000399 33
aL( 1- Cnhl or oet hpl) - 3- met hoxvbenzene e title conpound was obtained in 59%
yield starting from 1-(3-nmet hoxyphenyl)ethanol (0.5 g, 3 mmol) and using

t he nmet hod henl3 (@) 1H NVR (CDC13) S 7.22 (1H, m), 6.76 (2H ),
662(1HM@§%3H s), s 1.62 (3H, d). b)

(2R) - 2- f(IhaMﬁlm@eﬁddeis&bmmdzﬂom}@%emw jtating frdtohi-Gimdathoxyphenyl)ethanol

3l thiazol (4. d|n - t hvl pentan-1-ol The title
conmpound 3 Mé’mc:i Rjﬂ%fg {Tzstereorrers in 25%yield 10
accor di nng@M@(w@lﬁ mmm{ An)s6.36 (IH) 80)f 6.6271(R B, 2:8[1 (PH,apy) 87 BH, s),

mer capt o[ 1, 3]t hi azol o[ 4, 5-d] pyri m di n-7-yl ) am no] - 4- met hyl pentan-1-ol (20
ng, 0.67 1 ﬁdénd 1- (1-chl oroet hyl ) - 3- net hoxybenzene (9.7 ny, 0.06
inmol). "H NVR (DMSO-d6) S 7.89 (2H s) 7.13 (1H m, 6.87 (2H, m, 6.80
(1H, m, 6. 71 (1H 4. m, 3.64
(3H, s), - 3-Am A3 e 7 _ .
(ESI+) m v le 15 (2R) 2 f(2

ani no- 5-{%%?—9%\?%%m obf| 3lthiazolofd4 ,
5-dl pvr i nithé title7couiponnd we obigigedps paniniprenditve diaptespmpss 3% giedt ocess (a)

10 according to 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 (20 mg, 0.07

mmol) and 1-(1-chloroethyl)-3-methoxybenzene (9.7 mg, 0.06 mmol).

'H NMR. (DMSO-ds) § 7.89 (2H, ), 7.13 (1H, m), 6.87 (2H, m), 6.80 (1H, m), 6.71 (1H,

m), 4.86 (1H, m), 4.55 (LH, br s), 4.17 (1H, m), 3.64 (3H, s), 1.51 (3H, d), 1.48 (1H, m),
15 1.31 (2H, m), 0.76 (6H, m);

MS (BSI) m/z 434 [M+H]

Example 15
(2R)-2-[(2-amino-5- {[(15)-1-phenylethylJthio} [1.3]thiazolof4.5-dlpyrimidin-7-yl)amino]-

20 4-methylpentan-1-ol

i) Using Process (a)

A-methylpentan-1-ol

25 The title compound was obtained in 42% yield using general method A starting from (2R)-
2-[(2-amino-5-mercapto[1,3]thiazolo[4,5-d]pyrimidin-7-yI) amino]-4-methylpentan-1-ol
(27 g, 90 mmol) and [(LR)-1-chloroethyl]benzene (19 g, 135 mmol).
' NMR (DMSO-ds) & 7.95 (br s, 2H), 7.43 (m, 2H), 7.31 (m, 2H), 7.22 (m, 1H), 6.85 (d,
1t0), 4.96 (q, , 1H), 4.64 (t, 1H), 4.27 (br s, 1H), 3.44 - 3.30 (m, 2H), 1.66 (d, 3H), 1.59 (mm,
s 1H), 1.41 (m, 25, 0.87 (d, 3H), 0.84 (d, 3H);

MS (BST") m/z 404 [M+H] .



(2R) 2 f(2-Am no-5-{[(1S)-1-phenvlethyllthio}fl

3] thiazol o[ 45-dl uyri m di n-7-yl)am nol - 4-nethyl pentan-1-ol 25 The title
conpound was obtained in 42%yield using general nethod A starting from
(2R) - WO 2006/107258 PCT/SE2006/000399
2-[(2-am no-5-nercapto[ 1, 3]thiazol o[ 4, 5-d] pyri m di n-7-yl)am no] - 4- et hyl pen
tan-1-ol (27 g, 90 mol) and [(1R)-14chl oroethyl]benzene (19 g, 135 mml).
"H NVR (DVBO-d6) 6 7.95 (br s, 2H), 7.43 (m H) 7.31 (m 211), 7.22 (m
1H), 6.85 (d, 1H), 4.96 (q, , 1H), 4.64 (t, 1H), 4.27 (br s, 1H), 3.44 -
3.30 (m 211), 1.66 (d, 3H, 1.59 (m 30 1H), 1.41 (m 2H, 0.87 (d, 3H),
0.84 (d, 3H); M5 (ESI) nlz 404 [ MH +. WD 2006/ 107258 PCT/ SE2006/ 000399 34
ii) Usi ngllPrUSngl'C(CBSS(b.) 6- A ni no-2-df (1 S)-1-phenyleth 17~

t hi ol nvri 5 (119,54% 12.5 mmol ) fol Il owed by NaBH4
(40 mg, 1 capt opyri m di n-4-ol nonohydrate
(1.6 g, 1Nam{m%mml)m/§g(12n5 EE)OI)WQVE@WMMOWJWBWWMMW ] benzene

(1.4 9, ngd t i e r 16 h.
The reéctg mgg’ﬁ%to?f%gfl %dﬂfﬂnlj&gné’?:lg&%éi) g”id%}bnﬁ fOnEIE ﬂﬁ&o pour ed
mg o vvaL egoﬁﬁm[(lﬁplmhl)oroeﬂﬂyﬂbfrﬁem (?ﬁgaﬂ@mnmﬁ)w? a:iéftdamdalhe monmxmmed 2:3 E/
and washe er to e ti 0
yi el d). i&as\f@w“ﬁ%@%@%ﬁc@ﬂaﬁé? ‘“(‘} "%‘ilbc’tl’g gg@gy&ﬂmgwﬁeﬁ 99 (q
1Ir_1|) , I4 t9ﬁ 61&5,(;] ﬁﬂo}l\)/ater](ce?EOn(Id T]&l?r%clﬂg?ateﬂﬂélm nateHalfvas ﬁfgir-eiﬂ gff and (W(:)a.sbgd -
phenvl e i 0 i thiaz ridine : , 7.
nol ) \/vasx"é%‘ %A§E i} Eige e 3’[‘%‘%’3‘9 'E'éh@% ?@Z}?Iyi {l% o} pyri mi di n- igs 4- ol
(g 4 mmh@mmm&%ﬁdﬂm (&0 5ANBL53 (bﬂs M4(9’@qum 4306, 1ERAtE70N

m xture was cooled to C and bromne (0.6 .0 mmol ) was then added in
one porti &h3Hrhe reactlon m xture was poured |nto water after 2h and the
orange precipitate was filtered off and washed with water. The solid was

suspended in a mxture of DI\/F (6 m_ and vvater 2 m_) and heated to 110 C
After 30 1) 2unena-4 Jita pldthigg i azals VI 7

Pyridine (0.6 g, 7.6 mmol) was added to 6-amino-2-{[(15)- l-phcnylethyljthm}pynmldm-
15 4-0l (1 g, 4 mmol) and KSCN (1.7 g, 16 mmol) in DMF (20 mL). The reaction mixture
was cooled to 0 °C and bromine (0.65 g, 4.0 mmol) was then added in one portion. The

reaction mixture was poured into water afier 2h and the orange precipitate was filtered off
and washed with water. The solid was suspended in a mixture of DMF (6 mL} and water (2
ml) and heated to 110 °C. After 30 h, the reaction mixture was poured into water, the

20 yellowish precipitate was filtered off and washed with water and ether. The solid was dried
in vacuum at 40 °C to give the title compound (0.8 g, 65% yield).
'H NMR (DMSO-ds) 8 8.16 (br s, 1H), 7.47-7.24 (m, SH), 5.05 (g, 1), 1.71 (d, 3H).

¢) 7-Chloro-5-{{(18)-1-phenylethyl]thio}[1,3]thiazolo[4, 5-d[pyrimidin-2-amine

25 POCI; (1 mL) was added to DMF (1 mL) in dioxane (6 mL). 2-Amino-5-{[(15)-1-
phenylethyl]thio} [1,3]thiazolo[4,5-d]pyrimidin—7-oi (1 g, 3.3 mmol) was added to the
reaction in one portion. POCl; (1 mL) was added and the reaction mixture was heated to 80

°C for about 30 min. The reaction was cooled to room temperature and poured onto ice.
The resulting mixture was heated at reflux for about 5 h. The mixture was allowed to attain

30  room temperature and was then exiracted with EtOAc. The organic layer was passed
through a layer of silica gel and concentrated to dryness to give the title compound (1 g,
95% yield).



zo yellow sh precipitate was filtered off and washed with water and ether.
The solid was dried in vacuumat 40 Cto give the title conpound (0.8 g,
65%vyield). "H NVR (DVSO-d6) 5 8.16 (br s, 111), 7.47-7.24 (m 5H), 5.05
(q, 1H), 1. Wd20@moBs). c) 7-Chloro-5-ff(1S)-1 PCT/SE2006/000399

phenyl ethyllthiol fl.3ithiazol of 4,5-dl pvrimdin-2-amne 25 POC13 (1 nlL) was
added to DMF (1 nL) in dioxane (6 nL),. 2- Am no-5-{[ (1S)-1-

phenyl et hyl Jthi o} [1,3]thiazol o[ 4, 5-dipyrmdin-7-ol (1 g. 3.3 mmol) was
added to the reaction in one portion. POC13 (1 nL) was added and the

ool od 1o P IME SRR £ 8 B0 o B Rk S R LA B T re s

heated at reflux for about 5 h. The m xture was al | owed to attain so room
t enper at ure and was then extract d l,layer was passed
t hrough a24<aye ' AR LA, o-give the title

R detiil; Jihic KAl
conpound ]ﬂﬂgmgno;_ﬁ,ﬁe/g,%ghg).;_oy\o 2006/ 107258 PCT/ SE2006/ 000399 35 "H NWR
é;ﬁ)l\/g % fl Z)E@Aaﬂpg §gs3 mq!@nﬁp—legg}g;lz(ég%élg 3 tggzmol) were aéde& to ch10r0-56 9 (d, 3H).
thiol fl {)[Elt% ii%ﬁ?:le@}téﬂa?]tﬁiopws]ma%lafﬂs ?&ﬁﬁmnm%mﬂnerrg@a | e fin®ly - 0l 5

DI PEA (40 were added to

7- chl or o- BMP{(GIg)and theraipreweshepieiio) OlCSi]‘O?%‘“érzWe@Pﬁm? WSRPPICHP n- 2- ani ne
(300 ng, Q.2 HiQdradidh WMh}ﬁthc&&t}, PRGriRE fhadd WHsRird@ aviRea) eapRatd@0 C for

24 h. The mXxture was poured I nt water and extracted with ethyl acetate

The or ganirs thhrmsidugaes phrified by ﬂg@@ﬁ)ﬂm@ba%%tgﬁf@ﬁw (BRAY fesiveticdie wa

purlfled mat ography (Et QAc) to glvethetltleto
corrpound %%L&?@O&%guyl elg'lc;}:{kB HNWR (DMSO-d6) S 7.95 (br s, 21-1 7.43
(m 2H) ‘I—IEMI{(‘D)MSH)ds)8722(t(rm2}1],—|y,436m85HX,6131(mJ-EH),Z-Z@Gﬂ(Hi),ngﬁ( 4. 64 (t,

T (m b ApsTy g it 220l (B o9 s DR o 2 Rl 1

1H), 1.41 (m, 2H), 0.87 (d, 3H), 0.84 (d 38);
MS (BST) m/ 404 [M-+H] .
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Example 16

(2R)-2-[(2-amino-5-{[(18)-1-phenylethvl]jthio}[1.3]thiazolo[4.5-d]pyrimidin-7-yl)amino]-
4-fluoro-4-methylpentan-1-ol '

20 DIPEA (0.83 mL, 4.75 mmol) was added to a solution of 7-chloro-5-{[(15)-1-
phenylethyl]thio} [1,3]thiazolo[4,5-dlpyrimidin-2-amine (0.49 g, 1.52 mmol) and (2R)-2-
amino-4-fluoro-4-methylpentan-1-o0l (2 mmol) in NMP (2 mL) and the reaction mixture
was stirred at 120°C for 22 h. HPLC purification provided the title compound (0.22 g, 17%
yield).

s 'H NMR (400 MHz, CD;0D): § 7.48 (m, 2H), 7.32 (m, 2H), 7.23 (m, 1H), 5.09 (¢, 1H),
4.66 (br s, 1H), 3.61-3.47 (m, 2H), 2.12-1.89 (m, 2H), 1.75 (d, 3H), 1.40 (m, 6H);

MS (EST') m/z 422 [M+H] .




Example 16 (2R)-2-[(2-am no-5-{[(1S)-1-nhenvliethvlilthio}[1 3lthiazolo[4
5-dl nvrimdin-7-vl)am nol - 4-fluoro-4-nethvl nentan-1-ol 20 D PEA (0.83 ni,
4.75 mol ) was added to a solution of 7-chloro-5-{[(1S)-1-

phenyl et hyl dioagdokzssd] t hi azol o[ 4, 5-d] pyri m di n- 2- am ne @EETAR2086/0083952 nmol )
and (2R)-2- am no-4-fluoro-4-nethylpentan-1-01 (2 nmmol) in NWP (2 nL) and
the reaction mxture was stirred at %%OC for 22 h. HPLC purification
provided the title conmpound (0.22 g, % yield). 25 'H NVMR (400 MHz,
Ch30D): 6 7.48 (m 2H), 7.32 (m 2H), 7.23 (m 1H), 5.09 (q, 1H), 4.66 (br
s, 111), 3.61-3.47 (m 2H), 2.12-1.89 (m 2H), 1.75 (d, 3H), 1.40 (m 6H);
M5 (ESI+) mlz 422 [ M+H +. WD 2006/ 107258 PCT/ SE2006/ 000399 36 Exanple 17
(2R)-2-[(2-ami no-5- {[(I9Y)-1-(2-fl Foropheliy| ) et hk] t hi o}

L 3t Ak e Sh U AL Fro i AR ol w0 B RRBAN-  ~o! S

a) 6Am no-Z- - I- L uor ophenyl ZViTthi0) m-2-0r Nar (60%in

oi |, 1.05 yamite]-3-finvod- ¥-Mn portions foI I ovved by NaBH4 (0.099 g,
2.7 mmol) to 6-am no-2-nercaptopyrimdin-4-ol nonohydrate (4.23 g, 26.3
mmol) ih DV (40 nL). After 30

m nut es, 1- g(d- E%)zrnb-z;Wl(_liﬂ)d@@jﬂ@o}opﬂeﬁﬂ)eﬁﬁvmﬁﬂmmﬁdzh@ & g, 31.5 10 mol) in DW

O O nal LR E AP ae Mo v TR oo ocn

t he or ganix7 mpla)ae 6\watndl L intekal Mbﬁ@l}im@dl mmmhg:mateqalzs £06.3 egiollue Was

VeoH | n cHOMSX T BL AR oY °“rtq°s?ﬁ o e T P
(400 Mz, EWEHIOME ($0 Ml vak BAded bhid the rehdtidn Paixbdrd wabstPRd fér24 Wihe 6. 29 (s,

2H), 5.00 , 4.76 (br 1 1.49 (d, 3
H) reéc%on mlk)?ture: was coécentra%ed an|c_1|) partitioned b(etwecn |';v')a{er and DCM, the organic

phase was dried (MgSOy) and evaporated. The residue was purified by flash column
chromatography (a stepwise gradient of 5-10 % MeOH in CHCI3) to give the title
compound (5.20 g, 75% yield).

15 "M NMR (400 MHz, DMSO-dg): & 7.35 (m, 1H), 7.13 (m, 1H), 6.99 (m, 2H), 6.29 (s, 2H),
5.00 (g, 1H), 4.76 (br s, 1H), 1.49 (d, 3H);

MS (ESI) m/z 266 [M+H] .

b) 2-Amino-5-{[(18)-1-(2-fluorophenvlethyllthio}[1.3[thiazolo[4,5-d]pyrimidin-7-0l

20 KSCN (10.76 g, 110.7 mmol) and pyridine (3.9 mL, 49.2 mmol) was added to 6-amino-2-
{[(18)-1-(2-fluorophenyl)ethylithio } pyrimidin-4-ol (6.53g, 24.6 mmol) in DMF (70 mL).
The mixture was cooled to 0 °C and Br, was added dropwise. After 3.5 h the reaction

mixtare was poured into water and the formed precipitate was collected by filtration. The
solid was suspended in a mixture of DMF (75 mL) and water (15 mL) and heated to 120
25 °C for 8 h. The reaction mixfure was poured into water and the solid was collected by

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

¢) 7-Chloro-5-{[{18)-1-(2-fluorophenvl)ethylithio }[1,3]thiazolo 4, 5-d]pyrimidin-2-amine
30 POCI;3 (2,77 mL, 29.7 mmol) was added to DMF (3.07 mL, 39.6 mmol) in dioxane (30
mL). Adter 30 minutes this mixture was added to a solution of 2-amino-5-{[(15)-1-(2-




M5 (ESI+) mz 266 [MrHl +. b) 2-Am no-5-([(IS)-1-(2 fluorophenyl)eth Zlti

thi o} 11: 37t hi azol o[ 4. 5-df vyrim di n-7-ol 20 KSCN (10.76 g, 110.7 mmol) and
pyridine (3.9 nL, 49.2 mmol) was added to 6-am no- 2-

{[(1S) - 1- ( 2wid Hew@piRenyl ) et hyl [ t hi o} pyri m di n-4-01(6. 53g¢kbofkdssed ) 1 n DVF
(70 nL). The m xture was cooled to O C and Br2 was added dropw se. After
3.5 h the reaction mxture was poureg into water and the forned
precipitate was collected by filtrati h. The solid was suspended in a

m xture of DW (75 rrL) and water (15 nL) and heated to 120 25 C for 8 h.

Th t t |.lected b
T <ot RO A 8 L,
81 %yi el OJXJO mﬂy.Gﬂxft&SDﬁmﬁﬁaiPGEB, (Wbl ;129. 'Z:ﬁumol) was added, the reaction mixture

7-Chl oro-5 orro eth | tlzio,

f1,37thi a?’@ﬁ %‘?%F l#’drpﬂﬁe 008%3’1%’ ro%tefg&iaéur@wafg(ﬁgmléga% nmol ) was
added to %uﬁﬁacﬁi@d aﬁd tha SesQitiE it tuderwadistored e 80 30 forrﬂO)rmm‘Meﬁ afd aseoom nut es
this m xture was ad %Gtoasolutlon of 2- mnoSélh(r%IISlp 3

2006/ 187253pprireos 8 de [ bROtagen mFuTe WRRROBIE P ateh i R IGmRe Brecpltte

[ 1, 3] thi agal @lirerda. che¥sdvisl fnfooby 8k hfbefiogphy (69 Milamane (100
m). After 30 mnutes POC13 (2.77nL, 29.7 nmol) was added, the reaction

m xture @é@%%ﬁ@@fh@@ﬂBGO@?‘@ﬁ@9hga 8&P4 ¥ifldk ool i ng to room t enperat ure,

wat er (Zolggh)bm V. t t tirred at
80 C for m nut es aﬁ?Mgbrdgg% rrp rgt%ugngslﬁc))rr’ m@@ﬁ?%}e@‘??}%n m xture
was pour ed.2R i, dHielt Br(da3id); t he forrred precipitate was collected. The solid
was purified b}/ flash col umn chr omat ogr aphy (5% McOH in CHCLl3) to give the
titl e ConpbUES? (5v/0I4IdMEEbs yiel d). rH NVR (400 MHz, DVMBO-d6): 8 8.94 (s,

211), 7.58 (m 1H), 7.32 (m 111), 7.20 (m 21-1), 5.22 (q, 1H), 1.71 (d,
311); ro M5 (ESI+) n z 341 [|\/H—|]+ d)

hﬁ o o2l I p ) MEiE
m?thvl pent an- I-oI D PEA (2 09 rrL 12.0
-1-(2
DIPEA (2.09 mL, 120mm01) was added to 7-chloro-5-{[(18)-1-(2-

15 fluorophenyl)ethyllthio}[1,3]thiazolo[4,5-dJpyrimidin-2-amine (1.36 g, 4.0 mmol) and
(2R)-2-amino-4-fluoro-4-methylpentan-1-ol (4 mmol) in NMP (3 mL). After stirring the

reaction mixture at 120 °C for 22 h it was poured into water and the precipitate was

pvrim di n-
nmol ) was Z

collected by filtration. The solid was purified by flash column chromatography (a stepwise

gradient of 5%-~10% MeOH in CHCl;) and preparative HPLC to give the title compound
20 (0.22 g, 13% yield).

'H NMR (400 MHz, CD;0D): § 7.35 (m, 1H), 7.03 (m, 1H), 6.91 (m, 2H), 5.15 (g, 1H),

4,40 (m, 1H), 3.35-3-21 (m, 2H), 1.82-1.72 (m, 2H), 1.50 (d, 3H), 1.17 (m, 6H);

MS (ESI) m/z 440 [MH]

s Example 18

vDamino]-4-methylpentan-1-ol

a) 1-[(1R)-1-Chloroethyl]-3-flucrobenzene
30 The title compound was obtained in 49% yield with_94.5% enantiomeric excess using

general method C starting from (15)-1-(3-fluorophenyl)ethanol (4.20 g, 30 mmol).




15 fluorophenyl)ethyl]thio} [1,3]thiazolo[4,5-d]pyrimdin-2-amne (1.36 g,
4.0 mmol ) and (2R)-2-am no-4-fluoro-4-nethylpentan-1-ol (4 mol) in NW (3
m.). After stirring the reaction mxture at 120 C for 22 h it was poured

i nto wat er ayuhohmrpseci pitate was collected by filtrabopseeddmmensl i d was
purified by flash colum chronmat ography (a stepwi se gradient of 5% 10%
MeCH in CHC13) and preparative HPLC tgggi ve the title conmpound 20 (0.22 g,
13%vyield). '"H NWR (400 MHz, CD3CD): 7.35 (m 1H), 7.03 (in, 1H), 6.91
(m 2H), 5.15 (q, 1H), 4.40 (m 111), 335321(m 2H), 1.82-1.72 (m

210, 1 50 dedordohebd soot by B 4F0 4 I AR R ! © 18

3l t hi azol ét®, 5-dl nvri m di n-7- yj)am nol - 4 met hvl pent an-| - ol

a)1-f(1R)-1-Chl oroet hvl 7- 3-fl uorobenzene 30 The title conpound was
obtained in 49%yi el d w th 94. 5% enant i orrerl C excess using gener aI met hod
C starting) ; i d

2006/ 1072578 ’ f/ |§200 700039 38 H NI\/R (300 Mz, DI\/BOdG) 67 47-7.30 (m
516 Lxbiany m-leod 1 78 (d,  313). b)

( 2 Fi) 2 [ ( 2EnAmite emﬁpcﬁlh«ﬁ 148 obkaib@t ﬁnlm%ﬁahaﬁiﬁt general method A starting from (2R)-

ethvllthiolll, 37t hj azol o

791 ) anei ST R R B T ey i ¥ bsroah A e e e 0 619

yiel d using 3l§nﬂ) AHmolet nadh) A chloddditylos -1 8bdn2dRe-(0.17 g, 1.1 mmol) and NaBH,
2-[ (2- ami no- 5-ner capt o[ fthlazolo[45d]pyr|md|n 7-yl)am no] - 4- met hyl pen

tan |-ol (£81%8 & mpoh. rmol ), 1-[(1R)- 1-chl or oet hyl ]-3-f1 uor obenzene (0 17

g 1.1, . 2B (] 6
7.23 (m 2&)1”3(%?“ 5@5[ éﬁ@jﬁgggg g: 117) b (ms_ﬁ%)ib*sk\"kﬁ {ihe. r Ga T m 111)
3.43 (m 2)8 (nd 183 343, (waBH), 16344, l%ﬁm @n 661)9 VB (BSII) mz 422
[MHHL - s st™) miz 422 v
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Pharmacological Screens

Materials

Recombinant human fractalkine (hCX;CL1) and recombinant human interleukin-8 (IL-8 or
20 hCXCLS8) were purchased from PeproTech Inc., UK. Recombinant [**I]-fractalkine

(human) and ['**I] hXL-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.

25 Cells
The complete human CX3CR1 ¢cDNA (GenBank accession number U20350) was extracted
from human brain mRNA (Superscript, Life Technologies) and ligated into pCR-Blunt I1
TOPO vector (InVitrogen). The insert corresponding hCX3CR1 was isolated aﬁd further
subcloned into pcDNA3.1zeo. Plasmid DNA was prepared using Plasmid Midi Kit

30 (Qiagen). Using Superfect Transfection Reagent (Qiagen) according to the manufacturer’s

protocol the expression plasmid for hCX5CR1 was then introduced into human embryonic



I s Pharmacol ogi cal Screens Materials Reconbinant human fractal ki ne
(hCX3CL1) and reconbi nant human interleukin-8 (IL-8 or 20 hCXCL8) were
pur chased from PeproTech Inc., UK Reconbinant [1251]-fractal ki ne (human)

and [ 1251] Wwblodawikh the specific activity of 2200 G /pepdgois@sozpur chased
from NEN(r) Life Science Products, Inc., UK Fluo4-AM was purchased from
Mol ecul ar Probes, US. All other che '%le were of analytical grade. 25
Cells The conpl ete human CX3CR1 cDNA nBank accessi on nunber U20350) was
extracted from human brain nmRNA (Superscript, Life Technol ogi es) and

| i gated into pCR-Bl.un 9 -(.] NV The i

correspon ft ngggmhg%éS)i%gg ?CAI} té%’ ‘%%Ef ﬁfl{lﬁ% lﬁéggogg%&%g}eoengrghﬁﬁﬁ)ﬁapc DNA3.

| zeo. Pl agielidhilravein Gu,gPak@ble thind GaPbasid diliding Kédcin3G0( Qz/aggrpd Usi ng
Superfect Transfecti on Reagent (*‘Q agen) accordi ng tﬁ t he manufacturer's

pr ot ocol ItgEoraygir €98ingmmly) salseian. ‘éfrfaﬁ]@(@wa‘ih%’éﬂ%eﬁ’é 8 VRReAeHRBe! Pnt o hunan

enbryoni CpYiRelGhddiF aPfh Rl nelaAAb0 d kg mif £k dArMFHEDeBRERME( HEKS) 203

cell line containing a vector e expression of a “chimeric

G pr ot ei npyEEgkBe Andtupplementedmithi@Y% (y&n &talbevingsaryp.Aml Lzglytaming 26 . xg/ nl)
d h in. (100 | ect | i Gat i th | |
tere mapnCRsici?ong fdaiat SR pSEN-AL sl bR ERPARE! OO TO8 C0 o

12 ( DVEM hdggomeamt ai ni ng 5 pyri doxi ne and suppl emented with 10% (v/v) fetal
bovi ne serum 2mM L-glutam ne, 100 UWm penicillin and 100 ng/m
streptomycin, 250 g/m, zeocin and 100 g/nL hygronycin. Cells expressing

human CXCBRlikpaikséifehinanT¥cr? sdgined dothambadeaCimnmwdddarechlured id0 EVEM
cont ai ni ng. d ut amax, and suppl enent.ed wi t h. 109 fr P Austria), 1%
non- es@entMiM S?Htﬁ@“écﬁq‘é%m I,’Pli’ﬁﬁmﬁﬁ_; ?ﬁ_th 8@% EEE@PW%%‘%’“@’%L ’
st r ept ony gh NessédESIhing Acao@E QhHo®EREL b&didn&4d8100 pg/mL streptomycin

(PEST) and 500 pg/mL geneficin/G418.

Membrane preparation

15 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-HCL, pH 7.4, 5 mM ethylenediaminetetra-aceticacid (EDTA) and 0.1 mg/mL
bacitracin), pooled and homogenised using a Dounce homogeniser. The homogenate is

20 centrifoged in 48000xg for 10 min and resﬁspended 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).

25 Invitro receptor Binding Assay
Competition binding studies of %I} fraktalkine were performed in 2 mL 96-deep-well
plates (Beckman, Germany) in a total volume of 1000 pL/well. Each well contained 10 pM
['#I}-fractalkine and membrane equivalent to receptor concentration of 1 pM in assay
buffer (50 mM Hepes-KOH, pH 7.4, 10 mM MgCl,, 1 mM EDTA, 0.1% (w/v) gelatine).

30  Ten concentrations (2 points/log unit) of the test compounds were pre-dissolved in DMSO
and added to reach a final concentration of 1% (v/v) DMSO. The assay was initiated with
the addition of membranes and incubated at 25 °C for 24 h, The reactions were stopped by



Menbrane preparation is Cells are grown at 37C and 5% CO2 and harvested at
60- 80% confl uence in buffer containing 10 "M Tris-HC1 pH 7.4, 5 mM EDTA,
0.1 nmg/ mL bacitracin. The cells are centrifuged at 300xg for 10 m n and
the pellet mzregUSmended in harvesting buffer (10 MM FcT/SEdolaoopH 7.4, 5
mM et hyl enedi am netetra-aceticacid (EDTA) and 0.1 ng/nL bacitracin),

pool ed and honobgeni sed usi ng a Dounce ,honbgeni ser. The honpbgenate is 20
centrifuged in 48000xg for 10 m n and fesuspended in harvesting buffer
using Utra-Turrax T8. Menbrane aliquots are stored at -80C. Protein

concentra i bed b
Harri ngt o%ip?(ggl@%ﬁorgﬂ(ﬁlg Bl O%MF@B%JSQ%%%H&BU% ﬁtea%?%qi?{]r 0 recgpt or
Bi ndi ng Apsiaythfimipenid s@mduﬁmmaﬂgnswuml@swﬁ blEﬂGZSIQIﬁM:H@Pa‘#- KORerRé e

per f or med total vol unme
of 1000 L %ﬁﬁ%@ﬁmﬁfﬁm\é@%%%fa 1%%.11%%#9%&% ract aI %gasand menbr ane
equi val entaddedandeaéxpamwtgmséﬂmeldomaBack&rwpﬂmégmdycmtﬂtﬁtmepom v

Hepes- lgm@e?ﬁnﬁéepm 4 My 2, 1 nM EDTA, 0.1% (w v) gelatine). so Ten

concent’r at'i ons s/l og uni t) of the test conpounds were pre-dissol ved
in DMSO and added to reach a final concentration of 1% (v/v) DVBO. The

assay was b Wi th diti.on of anes..a d incubated at 25 C
for 24 h. f?ﬁg ﬁﬁ@&dﬁ %‘F‘gﬁgﬁ%fﬁ eso%fe%ﬁ’gﬁ'ﬁé HEFEEMBE, 000399
40 r api d fbbit(hﬁ abiveil Iédp[dﬂésgﬁm\ﬂlﬁa[f%luﬁbﬂ@| m@dfea&lemt tdntaifissLSPpHBL 1 eat ed

with 0.3% ,pol yethylim ne and s equent Shl n with [ce-cold buffer (10nM
Hepes- KOH pzllﬂbﬁa 8 (Spe@BHAtNECE300 E‘f’(rﬁf‘ontﬁqﬁ’ﬁfﬁlﬁ@t ﬂaf)vester.

Scintilda gngf&caﬂ@rkh@di 5\6@8@@9&%51%35@%@&&%0 hﬂ\'I!I—]EP‘ESS(@Htp@Im nedniin a

Packard 2 TR uid scintillation counter. s (Perkin El nmer, USA) The

[ 1251 ] - hi IM&Slpd EETM %%MvhgelgwdT@e%ﬁ@nw%W%éreﬂﬁd%ﬁBrb@w fes in

white clegpy. sﬂa‘aﬁc% e ié/%ﬂenﬁla&ﬂh@i@ﬁ@éﬁé&bf%%lﬁhﬂ%t@drﬁmozi 0 L and each
wel | contains 150 pM T1251]-hlL-8 ('specific_activi ti; 2200 G/ mol ),

menbr ane- SemiphEpS(@eonsetaor-vapent cuee fomBrMpi isgsed anepfaremeny
SPA- beads cbfﬁp@t.ﬁrﬁaal{ edtdsBbechsah, T b&%@c&%ﬁ&@n& atad OO0, The binding

15 reaction is started by addition of 140 pL. membrane-SPA preparation, and the samples 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’SIGTPS Einding A

20 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 hCX3CR1 receptor (final
concentration 20 pg protein/well) were added together with SPA beads (final concentration
1 mg/well) all suspended in GTPyS binding buffer (50 mM Tris-HC], 100 mM NaCl, 0.1

25 % gelatin, 15 pg saponin/mL and 3 pM GDP, pH 7.4 at rt). Membranes, SPA beads and
drugs were pre-incubated 30 min before addition of 310 pM fraktalkine for maximal
stimulation. Basal activity was defined as the activity found without fraktalkine stimulation -
(GTPyS binding buffer). After additional 30 min the reaction was started with the addition
of [S]GTPYS to a final concentration of 0.1 nM and a final assay volume of 0.2 mL. The

30  experiment was terminated 30 minutes later by centrifugation at 2000 rpm for 2x5 minutes



My 2, 1 mM EDTA, 0.5% (W v) gelatin]. The test conmpounds were treated as
above. The non-specific binding is determned in the presence of 500 DM
unl abell ed hlIL-8. The agonist hlL-8 (a concentration-response curve from3
pMto 30 nMvo desusssl as reference conpound at each testTooe@doom The
pepti de curve does not contain DVMSO. The binding 15 reaction is started by
addition of 140 L nenbrane- SPA preparg%ion, and the sanples are incubated
in dark at RT for 4 h. Assay plates are counted in a liquid scintillation
counter (Wallac McroBeta(r) TrilLux 1450 from Perki nEl ner, USA).
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concentration 20 g protein/well) were added together with SPA beads (final
concentrakbsans 1 ng/well) all suspended in GIPyS binding buffer (50 nM

Tris-HC, 100 nm NaCl, 0.1 25 % gel ati.n 5 saponi.n/n. and 3 , pH
4% at o1 Feoplenbpaneatedprefiied OTpIn ERRP AR EREPLOR A BAVR R B
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activity was deFine as the activity found w thout fraktal kine stinulation
(GTPyS binding buffer). After additional 30 mn the reaction was started
with the addhbiisonof @F dhBISTERYSIHQ ok HladiyaRaeR dondotatt B the@retM and a
final assay volume of 0.2 nL. The 30 experinent was term nated 30 m nutes
| ater by eRsitionfwigedin RN rapres2fMerqp it fre bosorapotentestap@ige asha 0¥ 26iR1

PCT/ SE2006/ 000399 41 (different directions) and the radi pactjvit

det er mione geceptorangiless petenientagpnists o the CXEBA resepioy (han FoEespArdings lé?(l?%/ Tri Lux

1450). Results 5 Recepfior bi ndi ata for sel.ected. co nds of. t he
present i H%Pﬂup%wg'r%m%h dﬁ?fe?eﬁtS%g%Pgﬂ en%?‘m&g) Feﬁ Sohat néesngcggo galg&%% erence
conpounds ' [ : abl ables 1 and 2
Crove o' aFhE ORI ool it Sl Ao gt T

present invention wherein R
represents Me or Et are both nore potent antagonists at the CX3CRL




10 receptor and | ess potent antagonists at the CXCR2 receptor than
correspondi ng reference conpounds wherein Rl represents H Such enhanced
selectivity with respect to antagonism of the CX3CRl receptor is expected
to result i mwotogaiorisgant t herapeutic benefit. WO 2006/ 18@258006/000399

PCT/ SE2006/ 000399 42 Table 1 KIinM Conmpound CX3CR1 CXCR2 H30 OH CH3 NH N
CH N N~S 3.1 2765 Exanple 9 H3CYH NHS: N""""N11 N'S of 3.8 3428
Exanmple 3 HBC OH CH3 NH 3 ~N CH3 H3NN'I N1 S I\ 5.9 5655 C Exanple 13
H3C OH CH3 NH H3N--(\N I ?.% CH~ CN 14 4210

Table 1
K; oM
Compound
CX3CR1 CXCR2
HSC oH
. CH NH
““‘<\ | )\ L@ 3.1 2765
Example 9
HC on
cH3 N
““‘<\ | J\ )\© 3.8 3428
Example 3
WG ~on
CH, NH

S~y o,
HzNﬂnme 59 5655
Gl

Example 13

HiC oH

GH NH

“”—<\ ' J\ J\Cr 14 4210

Example 8

Hac\/\:/\OH
N _<3:||\)*\~N CH,
N NJ\SJ\© 52 1143

Example 7




| / Exanp

le 8 H30~"OH NH H3N-S |

H CY/\= OH NH CH3 HzN-<S |

CH, NH Hi Nyb 2bosNoDsd-S~ 51 1809 Cl

HzN- <\'s

O H3 N NJ~ 52 1143 Exanple 7 WO

2006/ 107255 PCTI SE2006/ 000399 43 Table 2 1G nM Conmpound CX3CR1 CXCR2
N NS 48 531 WO 00/09511 Exanple 70 H C SOH
WO 02/ 076990, Exanppe@réeabbsfoyosssd CHI

43
Table 2
K; oM
Compound
CX3CR1 CXCR2
HC ~~oH
CHy NH
|- - N
= N/J\s,\© 48 531
WO 00/09511 Example 70
HoC o
CH, NH
S =N
g, N*ksfj@ 51 1809
Cl
WO 02/076990, Example 6
HaC Y OH
CH, NH
S N
= ] N/J\S/UGN 156 1978
WO 02/076990, Example 37
Hac\/\:/\ oH
NH
fjfg"
HN _
iaage
592 540
This application,
Example 1 (b)

NH



N CN 156 1978 N g | \ WD 02/076990, Exanple 37 HC/ OH4 NH H2N--(\ N N-S
| / 592 540 This application, Exanple 1 (b) WO 2006/ 107258

PCT/ SE2006/ 000399 44 Clains 1. A conpound of formula (1) RS R4 R COH N
S NR HZNwo20bk/N#88R z Rl represents CH3 or CH3CH2;, ReTsEpn@®memts H,

2-F, 2-d, 3-F, 3-0CH3, 3-CN, 3-CF3, 3-CONH2 or 3-SQ2CH3; R3 represents H
or CH3; 10 R4 represents Hor CH3; ang,R5 represents H or, when R4 is CH3,
? represents Hor F;, and pharmaceutically acceptable salts thereof. 2. A
conmpound according to Claim1l1 wherein R3 represents H.

Claims

1. A compound of formula (I)

RS
R4

R OH
\N
S \N R1
T
R
)

R' represents CH3 or CH3CHp;
R2 represents H, 2-F, 2-Cl, 3-F, 3-OCHa, 3-CN, 3-CF3, 3-CONKH, or 3-S0,CHas;
R3 represents H or CHz;

10 R4 represents H or CHs; and

R’ represents H; or, when R*is CHs, R® represents H or F;

and pharmaceutically acceptable salts thereof.

2. A compound according to Claim 1 wherein R3 represents H.
15

3. A compound according to Claim 1 or Claim 2 wherein R1 represents CHs.

. . . .
4. A compound according to any one of Claims 1 to 3 wherein R~ represents H, 2-F or

3-CN.

20

5. A compound according to any one of Claims 1 to 4 wherein R4 represents H.



15 3. A conmpound according to Claim1 or aim2 wherein Rl represents CH3.
4. A corrpound according to any -one of Clains 1 to 3 wherein RZ represents
H 2-F. or - éP(]) g A conpound according.to any one of C ains

wherei n R4 r‘éi PREARRE 1 WD 2006/ 107258 PCT/ SE2006/ ooo3d§7T’S$800€°°°¢?9conpound
according to any one of Clainms 1 to 4 wherein R4 represents CH3. 7. A
conpound according to Claim6 wherein # represents F. 5 8. A conpound
according to Claim6 wherein R5 represents H 9. A conmpound according to
Claim 1, wherein Rl represents CH3; R2 represents H 2-For .3- 45 3-C\, R

represent sg Hy o Bup SR @s@Mdifg 1 8 obd 0 1amRd t84rvﬂi%§e§‘1§ﬁ§ ré"entg-@H_J,-o A conpound
of fornmula (1) according to Caiml which is: (2 am no- 5-

{[(1S)-1-(2-fluorophenyl)ethyl]thio} -[1, 3]th| azoI 0[4 -d] pyrimdin-7-
yl )am no] pentan-1-ol;

(2R) - 2- [(2’-’aﬂwrmpoen@pqcp@ngto@amlfimhmhanyegreqemﬂ?]thu 0}[1, 3] thi azol o[ 4, 5-d]
pyrimdin-7- yl)am no]-4-nethyl pentan-1-ol; 15
(2R)-2-({2-am no-5-[ (1= phenyl ethyI )thio][1, 3]thiazol of 4, 5- d] pyrimdin-7-yl}

?1m gf% h?azg:sof%n@%ﬂ gccord htlrc(,n%fﬁén‘é%gsegtts (I R) -1- phenyl et hyl ] thi o}

r|m am no yl pentan-1-ol;
3-{(15)-1-[(2-am no- 7 {[(1R) 1 (hydroxymet hyl ) butyl Jam no}[1, 3] thiazol o[ 4,5
- 20 d] pyrimdin-5-yl)thio]ethyl }benzonitrile;
(2R) - 2- { [ 29.a40temapdund éécbﬁinglto[@aiﬁ:rﬂewhyﬂeﬁul?j ocpydseinh EHy) Rt Teptepdns 1)7-H o8] t hi azo
lo [4,5- d]pyrimdin-7-yl]amno}-4-nethyl pentan-1-ol;
(2R) - 2- [ ( 23-&N; RO 1bprédetrs 8); RI rireants 68X dr\AH % hild)lk'ﬂepx?e]séﬂnsi-]iazol o[ 4, 5-d] pyri m di n-

7-

1w 10. A compound' of formula (1) according to Claim 1 which 1s:

(2R)-2-[(2-amino-5- {[(1S)-1-(2-fluorophenyl)ethyi}thio}[1,3]thiazolo[4,5-dpyrimidin-7-
yl)aminojpentan—l-gl;

(2R)-2-[(2-amino-5-{[(1.5)- 1-(2-ﬂu0r0pheﬁy1)ethyl]ﬂ1i0} [1,3}thiazolo[4,5-d]pyrimidin-7-
yl)amino]-4-methylpentan-1-ol;

15 (2R)-2-({Z-amino-5-[(1 ‘—bhenylethyl)thio][l,3]thiazolo[4,5—d]pyrimidin—7~y1} amino)-4-
methylpentan-1-o0l;

(2R)-2-{(2-amino-5-{[(1R)-1-phenylethyl]jthio} [1,3]thiazolo[4,5-dJpyrimidin-7-yl)amino]-
4-methylpentan-1-ol;
3-{(15)-1-[(2-amino-7-{[(1R)-1-(hydroxymethyDbutyl]amino}{1,3Jthiazolo[4,5-

20 d]pyrimidin—S—yl)thio]ethyl}benzonitﬁle;
(2R)-2-{[2-amino-5-({(15)-1-[3-(methylsulfonyl)phenylethyl} thio)[ 1,3 ]thiazolo[4,5~
dlpyrimidin-7-yl]amino}-4-methylpentan-1-ol;
(2R)-2-[(2-amino-5-{[(15)-1-phenylethyl]thio} [1,3]thiazolo[4,5-d]pyrimidin-7-
yDamino]jpentan-1-ol; |

35 3-{(15)-1-[(2-amino-7-{[(1R)-1-(hydroxymethyl)-3-methylbutyljamino}[1,3]thiazolo[4,5-
d]pyrimidin-5-yl)thio]ethyl} benzonitrile;

(2R)-2-( {2-amino-5-[(1-phenylpropyl)thio][1,3]thiazolo[4,5-d]pyrimidiﬂ-7~yl} amino)-4-
methylpentan-1-ol;
3-{1-[(2-amino-7-{[(1R)-1-(hydroxymethyl)-3-methylbutyl]amino}{1,3Jthiazolo[4,5-

10 d]pyrimidin-5-yl)thio]ethyl}benzamide;



am no] pentan-1-ol; 25
g]18% 1-[(2-am nod]7-{[(1sz-'1- ( hy;:l; o>r<]ymet hyl ) - 3- met hyl but yl ] am no}
i pyrimdin-5-yl)thio]ethyl }benzonjtrile:
) - (?éﬂJ ﬁm& 8 [ (1-phenyl propyl )t hi o] [1, 3]t hi azol g%@?’?-%ﬁﬁ’%%”?m di n-7-yl
m no) - 4- rrethyl pent an-1|-ol;
{1-[(2-am no-7-{[ (1R) - 1- (hydroxyrréﬁhyl ) - 3- et hyl but yl ] am no}
1, 3] t hi azol o[ 4, 5- 30 d] pyr.i midi n-5-yl)thio] ethyl }benzan de; WO 2006/ 107258
CT/ SE2006/ 000399 46 (2R)- 2-
[ 2- ani I@ﬂ)&— ([gmﬂmw{i-tiﬁnﬂmml)ghﬁaﬁlpmyé}ttﬂw)[},B]m@z)olc[[&,ﬁe] t hi azol o[ 4, 5-

d] pyri mdin- ¢ no t I 2R) - 2-

{2-am no* - %Xkﬁ%%‘%}hﬁﬂ%ﬁ% t%ﬂ g] t hi gzol (()[4) 5- d][ pyrimdin-7- yl}

(et hyl xmmg]zeammwﬁmﬁamﬂ)m[1,3@11&010[4 5-djpyrimidin-7-

(2R) - 2- [34)%5‘15 o- - 4@{5 Zﬂcgl o;o henyl)ethyl]Jthio}[1,3]thiazol o[ 4,5-d] pyrim

yl)
3-{
[1, 3]t
(2 2-
}am no
3-{1-[
[
P
{

idin-7- 1-ol;
(2R) -s2- kﬁf@—@[@ﬂﬁmﬁ) i-kﬁl- ?&m&ﬁu@ﬁmﬂ@uﬂﬁ}?ib Mdlb[ﬂ}shﬂ] pylhiinazol of 4 5-d] pyri

mdin-7-_yl)amn ent an 2- 5- 18
phenyl eﬁ’}}?ﬂﬂiﬂ?bﬁ@} 1muta@r 9%l o[ 4, 5- d] pyri ni din 7(y1?<r31nmn(r)10] {£n( )

4- met hylpan a9l ~metho cifyIlthiod 11,31 0
e S A S v
(21 o B 5 e DB Y bt zeo oL 1.5

(2R mZdH(rﬁethﬁpmt&BSI—{)][,( 1S)-1-(3-fl uorophenyl)ethyl]thio}[1, 3] t h| azoI o[ 4, 5-d]
pyrim difs7, e
accept at@g %ggﬁhﬁergeggé‘ggﬁﬁ G%Kﬂéj%m} %Jﬁhg&o}oct%gad%ﬁ) accor]dl ng to any
one of @ fhiore4-tnetiglpbitancl-ola pharmaceutically acceptable salt thereof, for
use as a,edlsanents -{{(18)-1-(2-fluorophenyl)ethy!thio} [1,3]thiazolo[4,5-dlpyrimidin7-

yljamino]- 4-ﬂuoro-4-methy1penfan—1—01

15 (2R)—_2-[(2—ammo-5—{[(15)-1-(3-ﬂuorophenyl)ethyl]thi0}[1,3]thiazolo[4,5-d]pyrimidin—7—
yl)amino]-4-methylpentan-1-of;

or a pharmaceutically acceptable salt thereof.

20 11. Acompound of formula (I), according to any one of Claims 1 to 10, ora

i)hannaceutically acceptable salt thereof, for use as a medicament.

~ 12. A pharmaceutical formulation comprising 2 compound of formula (I), as defined in
any one of Claims 1 fo 10, or a pharmaceutically acceptable salt thereof, in admixiure with

' 25 apharmaceutically acceptable diluent or earrier.

I3 . The use of 2 compound of formula (T) as defined in any one of Claims 1 to 10, ora
_pharmaceutically acceptable salt thereof, in the manufacture of a medicament for the

treatment or prophylaxis of human diseases or conditions in which antagonism of the-

CX3CR1 receptor is beneficial.




12. A pharmaceutical fornulation conprising a conpound of fornmula (1), as
defined in any one of Clains I to 10, or a pharmaceutically acceptable
salt there% n adrmi xture with 25 a pharnaceutical |y acceptabl e dil uent
or carrier. QSZOGGW%Ssuse of a conpound of formula (1) asf@&SERWEAPI any one
of Claims 1 to 10, or a -pharmaceutically accept-able salt thereof, in the
manuf acture of a nedi canent for the 4weatnent or prophylaxis of hurran

di seases or conditions in which antagonismof the CX3CRLl receptor is
.beneficial. WO 2006/107258 PCT/ SE2006/ 000399 47 14. The use of a conpound
-~ of fornula (1) as defirned in any one of Clainms 1 to 10, or a

phar maceuti, cHiduge af < eprtusining oﬁﬁ;t:mmam:a reddfined in w@npraﬁﬁlaa@s LitoelGppr 2

nmedi canment_ for t trea [.Q I e di sorders,
denyel i naPhavgacsy E"eagé’é'wca@ It %ﬁﬁe(%f ﬁ&éﬂ@é@s gfrérg %rﬁ{(%g{c@{é{rh\ét ic

di sorder Strezﬁﬁéﬂt@h gghyl akik ef ﬂexﬁd&@@%ﬁsﬁvé tisordert Qiedlyebn{ahhg disesse, cpudicyonar y

di seases such

asthma or pain: |5 The us nﬁ’@ qB@undofforwl a

(1) as deﬁﬂd@@brqvawr@W@%ﬂﬂ@ﬂ&ﬂ%&r‘iﬁf&tﬂ?@ rﬂlﬁﬁﬁﬂ’ W ally
accept abl WalIl Bkt ghina nedi cament for the
treat ment “or prp‘Il 1y &geég#&sﬁﬂf tiple scl eros?s | b.. The use of a conpound
of fornmula (1) as defined in any one of Clains 1 to 10, or a
pharmaceutically acceptable salt thereof, in the manufacture of a
medi canent for treatnment or prophylaxis of atherosclerosis by changing the
conposi t i®NTRE ndeht® arabﬁ«@u_ﬁﬁi 6f?orh:ﬁﬂ’d-{‘§ﬁastd'8ﬁnecf1h§ﬁy ghe &X SR 10RO Wre and
at her ot hronboti c_events. use of a conpound of_formnul a (1) as
def i ned |Hﬁlawe‘éiﬁ@ ﬁﬁc@@bwﬁlﬂhﬁwoﬁ@l thémaanﬁﬁﬂﬁ@er&dﬁ@qa@&Mf?f B@ecept abl e
salt ther P%? gk medi canent for treatnment or
pr ophyl axiﬁg{m a #é?hsc %é’%%?ls %;’ pl;ogl\slentl ng and/ or reducing the formation
of new atherosclerotic |Iesions or plaques and/or by preventing or slow ng
progress exi ti i 9@}1 Ques - 0041197
PCT] SEZOBQI 6‘8% Eg&%ouﬁde oF formul as@eﬁ ﬁany\g%tez Mn% 121:5%0, ora

pharmaceutlcally acceptable salt thereof, in the manufacture of a medicament for freatment

or prophylaxis of atherosclerosis by changing the composition of the plagues to reduce the
risk of plaque rupture and atherothrombotic events.

'l 7. The'use of a compound of formula (I) as defined in any one of Claims 110 10, ora
pharmacsutically acceptable salt thereof, in the manufacture of a medicament for treatment
or prophylaxis of atherosclerosis by preventing and/or reducing the formation of new
atherosclerotic lesions or plaques and/or by preventing or slowing progression of existing

lesions and plagues.



8 . A process for the preparation of a conpound of fornula (1), as defined
in any one of Clains 1 to 10, or a pharnmaceutically acceptable salt

t hereof, wherein the process conprises: a) reacting a conpound of formula
(11): Re wﬁ%mﬁo N SN HZN \ N NhSH wherein R3, R4 and R5 are as
defined i n"for s 1); wth a conpound of fornula (| FFYSE06/aap599

2006/ 107258 PCUSE2006/000399 49 R1 hl R2 (111) wherein RL and R2 are as
defined in formula (1) and LI represd8ts a | eaving group; or b) reacting a
compound of formula (1V) 5LZ NN -~~S ~~ R (IV) NNg ~ ~ Rz wherein R
and R2 are as defined in formula (1) and L2 represents a | eaving group;
with a conpound of formula (V) 10

1.8 . A'p'tocess for the preparation of a compound of formuia (1), as defined in any one of
Claims 1 to 10, or a pharmaceufically acceptable salt thereof, wherein the process
comprises:

a) reacting a compound of formula (IT):

R5
R

R, AOH
‘ (ny
S B .
N
Wl
- N™ N7 SsH . .

wherein RB, R* and R’ are as defined in formula (I);

with a compound of formula (II5):

L



Ro RA R3- ~Chl NN NH wherein R3, R4 and R5 are as defined in fornula
(I'); 15 and where necessary converting the resultant conpound of fornmula
(1), or another salt thereof, into a pharnaceutically acceptable salt

t her éof ; oy RBYRFIdNg the resul tant conpound of for a
further conpound of formula (1); and where desired COW&?‘{S&%&&]@P@%& esul t ant

conpound of forrmula (1) into an optligl | soner thereof.

R’[
1
L R D)

wherein Rl and R2 are as defined in formula (T} and L1 represents a leaving group; or

b) reacting a compound of formula (IV)

HN-—<\j\/L~* / | (iv)

wherein R1 and R2 are as defined in forraula () and L2 represeits a leaving group;

with a compound of formula (V)

10

3 OH

wherein R, R* and R® are as defined in formula (I);

15 and wlhere necessary converting the resultant compound of formula (I}, or another salt thereof,
into a pharmaceuﬁcally 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,





