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NOVEL 5- SUBSTI TUTED 7- AMMO-[ 1,
3] THE AZOLJ 4, 5- D] PYRI M DI NE DERI VATI VES Fi el d of the
wOnvenbisa The present invention discloses noveCT/SE2006/000399
5-substituted 7-amno-[I, 3]thiazol o[ 4,5- djpyrimdine
derivatives together with processes for their
preparati on, pharmaceutical fornmulations conprising
them and their use in therapy. Background of the
I nventi on Chenokines play an inportant role in inmune
NOVED@ SWES@FF@TEDW-AWN@FEQMAZ@LWSS-DQWEM
di sorders, including as at heroscl erosi s and
DERIMAEHVEHSc di seases, as well as autoi mmune pat hol ogi es
such as rheumatoid arthritis and mul tiple sclerosis.
. .These smal |, secreted nolecules are a grow ng
Field {PY of 8-14 kDa proteins characterised by a
The p?%@ﬁﬁé\‘/&l@loﬁﬁ%ﬁifs (f%i 5'fsubﬁttut&i‘?-aﬁﬁﬁé—?ﬂB]tﬁﬂaﬁ@o[ﬁﬂﬂ]e
enoki ne super rises four groups exhibitin
d]pyrivhidirecleeivatites cogsthren @\nﬂnrpxbceimts ifpstheir M@I@faﬂoﬁq plarmacehtica
X3- C and XC fam S. X-Cand CC famlies
form %\WS§8’&‘88W85 t%‘inﬁiailéaﬁ’ie{ry}ls%iﬁ’dtgg {"8¥di sti ngui shed from
one another on the basis of a single am no acid
insertion between the NH proximal pair of cysteine
' B X3-C fanily IS distinguished fromthe

c

he
Chema%meg p‘iﬂ an 1%1:%) of%q ﬁlélggﬁiéﬁl ?%ﬁt‘]%r O oﬁn%églmrl Garjous
dlsea?‘aé&hl& ldi’slerdeﬁé:} hld:llliﬁhng hsnhmﬂ),mitltaﬁstcleramﬂn&i ailanglc diveask¥s; as well as
ey L S P 10X SLTE 8 e,
secre{:‘eh“?ﬂ& saaﬁ'it: g @%&wﬁg QuRG M B B85 1 PKDA BHIERP BhdrSct&ited bga

I nt er |n 38 and neutrophil -activating peptide
conseZv«{Mi@teme mdtie ACHE m’nmumnetbe chesheldee panesfamily comprises four

grouﬁgq%ﬂr%% tr&:%péﬂgglgg ﬁ%ﬁﬁ% mﬁrygg%h@bﬁ §1t1da&gX -Cand XC

familf3ETRE @St iCCard Clefansilids hve Medtrehee d‘rﬁﬂaﬁtyaaiﬂ AvEBisBguished from
RANTES (Regul ated on Activati on, Nor nal
one afother pn thebasis o€ d sgle apainp @tzlédl}sertmn 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

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

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

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

The C-C chemokines include potent chemoattractants of monocytes, lymphocytes and
neutrophils. Examples include human nﬂonocyte chemotactic proteins 1-3 (MCP-1, MCP-2
and MCP-3), RANTES (Regulated on Activation, Normal T-cell-Expressed and Secreted),
eotaxin and the macrophage inflammatory proteins 1o and 18 (MIP-1c. and MIP-18).

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

cells, NK cells and mast cells.
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eotaxin and the macrophage inflanmatory proteins | a
and | b (MP-I a and MP-1 b) . The G X3-C chenoki ne
wolabsaoksewn as fractal kine) is a potent PCT/SE2006/000399
chenpattractant and activator of mcroglia in the
central nervous system (CN§) as well as of nonocytes,
T cells, NK cells and nast “cel | s. St udi es have
denonstrated that the actions of the chenokines are
nmedi ated by subfamlies of G protein-coupled
receptors, anong which are the receptors designated
Studlgﬁﬂve d6aBRstratddiB Ay thEebEdhs oEERBThefdokdhes Q@Rﬁe&ﬁ@&ﬁy subfamilies
CCR8, CCR9, CCRIO and CCRIl (for the CGC
of G pr@tnlm yc,vuple@«@pxtptorscmm winkbrs: thexeoratosndesiexeied (ERY. CCR2,
t
CORAERR GHRE CERaCERS PERS, GORT, CERE (239, TRIbbnd CORL
(for tld@@f(l‘ mmzyr)t CXURIgCXRT, s:xcbm (CIGORY ahé CXERE (ﬂoeﬂxepﬁ-ﬁr -€
useful in the trea nt of disorders a

famllm) @@&X@%hffﬁ %Ct%géalﬁg)ﬁ‘t i ﬂe%@@%repme@t(ﬁoﬁggﬁgits for
drug q%:&&%%%% i az%ﬁ%hﬁ tﬁaﬁﬂ@cﬂlé& ‘giegg receptors would be useful in the

mNo-t h opyrimdine derivatives that are useful
treatrasnt afi iaguleissing difeases segh oy thosei mewwned abdws. C- X- C and

C-C chenokine famlies, particularly as antagonists of

the CXCR2 receptor. The present invention relates to a

WO §/008 1 QfisctRBEPQUHRAS 2 IshiBdtin@b @ 4 Rafihd ﬂnﬂ!dlcﬁjwmlhﬁlegieﬂ%ﬁves that
scope of WD 00/ 095 1l1but are of a_structural

are usgfelois aptegpnists ek eagpplors lenked e i GrX-Ginad (b, gmﬁ éal’flﬂlés
partl%%aergpas 2t %Pgig!s % CRC 19&{3 951 1, the co rr‘p ounds of

rese i hventi on y surprisingly useful
properties as antagoni sts of the CX3CRI receptor.
Di scl osure of the inventi on The sent inventi.o .
The presspt %@nt%]@t?ﬁ de 2§roun rfmné’ovmfs tg?t)af%w & hllhﬁ’e generic

scop%&@W@@%%t erﬁ%&% §1§&'Pﬁ<§a$|’ex8mﬁhﬁé’d fBksein.

3 CF3, 3
When compared to the Examples disclosed in WO 00/09511, the compounds of the present

invention display surprisingly useful properties as antagonists of the CX3CRI1 receptor.

Disclosure of the invention

The present invention provides compounds of formula (I)

R5

R4

OH
R
\N
S N 1
N R
e
"

R1 represents CH3 or CH3CHy;

wherein:
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R represents Hor CH; 4 Rrepresents Hor CH3; and R5
represents H or, when R4 is CH3, R5 represents H or
woe20mnd73kar naceuti cal |y acceptabl e sal ts ther eof/SEJt0e/000399
compounds of fornula (1) may exist in stereoisoneric
and/ or tautoneric forns. 03t IS to be understood that
al | enantioners, diasteredmner racemat es, tautoners
and m xtures thereof are incl uded within the scope of
9 the invention. In one enbodinent, R represents
R represenats &, 12eF, k@bﬁeﬁ’,rﬂE@CH3R31@}§,r%§Em35C@b§®ﬂr SPpC &Se
3 enbodi nent, R2 represents H, 2-F, 3-F, 2-d, 3-0CH3,
R’ replesoMts® oB€853 . I n another 2 2 enbodiment, R
represents H 2-F or 3-CN. In another enbodi nent, R
R4reﬂ£§4 B&‘Tf&té Flarfdn 2 2 anot her enbodinment, R represents
I'n ‘another enbodi nent, R represents 3-CN. 3 1In
rep?éb%nﬁ'ﬁ’%'xﬁl@eﬁhtl?f‘@Oﬂ%pRéS@itéﬁnﬂdHérPl I n one enbodi nent,
R represents CH3 . In another enbodi ment, R represents
H. I n one enbodi nent, R represents H 4 5 I n one

d 1 {SRES and R represents F. 4 5
an pkl‘anmg‘neulcrr}y%?cnégﬁ %represents CH3 and R represents
H ln gne enbodi nent, R represents CH3; R represents H,
The compounds of formula (I) may exist i% S ereglgorreferf'c a5nd/or tautomeric forms. It is to

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

thereof are included within the scope of the invention.

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

In one embodiment, R2 represents H, 2-F, 3-F, 2-Cl, 3-OCHj3, 3-CN or 3-CF3. In another
embodiment, R2 represents H, 2-F or 3-CN. In another embodiment, R2 represents H. In

. 2 . 2
another embodiment, R” represents 2-F. In another embodiment, R represents 3-CN.
) 3
In one embodiment, R™ represents H.
. 4 . 4
In one embodiment, R~ represents CH3. In another embodiment, R * represents H.
. 5
In one embodiment, R™ represents H.
. 4 5
In one embodiment, R represents CH3 and R™ represents F.

In one embodiment, R4 represents CH3 and R5 represents H.
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3-CF3; Rrepresents H R represents Hor CH3; and R
represents H 1 2 3 In another enbodi nent, R

woepreas®igs CH3; R represents H, 2-F or 3-CN;, RCT/SE2006/000399
represents 4 5 H R represents Hor CH3; and R
represents H 1 2 3 In anof her enbodi nent, R
represents CH3; R represents H 2-F or 3-CN, R
represents 4 5 H R represents H, and R represents H.

1 2 3 In angther enbodimgnt, R represents
InonerﬂmcehlaﬂmtsRHIemeﬂénbrC@} &\ represeniy Hs &b 3- 42501#’) QCH3, 3-CN or
gresents CH3 and R represents%{% F. 123 4 1In

3-CF R tré}ﬁés&tﬁldﬁkﬁwpteseﬂs Feqr @4 gnind prefentefr esent s H;
R represents H, R represents CH3; and R represents H.
Particul ar conpounds of formula (1) incl ude
(2i?)-2-[(2-am no-5-{] )-b-(2-fluorophen ethyl ]thi
In anadhdriendiodi rm@ry_cd]{ ofepreseyy éﬁﬁgb R denrgseniy I)Iaﬁf i B ntepresents
1 ol ;
11; R (r@preden®s Fi(c2 Cityyend R kt&ents H.2- | uor ophenyl ) et hyl ] t hi o
I 53] thiazol o[ 4,5-cT]pyrimdin-7-
yl ) am no] - 4- met hyl pentan-1-ol ;
(21 ?)-2-({2-am no-5-[( he@ylethyl)thl I 3].thsazol o
In anc[thersembrqdémmtrﬁ(dremreﬁewpifn Ro represpgs Hy4 é)ﬁt N; B gypresents

H; R represents H; and R represents H.

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

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

2 3 4
In another embodiment, R1 represents CHs; R™ represents H; R represents H; R

5
represents CH3; and R™ represents H.

Particular compounds of formula (I) include:

(2R)-2-[(2-amino-5-{[(15)-1 ;(2-ﬂuorophenyl)ethyl]thio} [1,3]thiazolo{4,5 -d]pyrimidiﬁ-7—
yl)amino]pentan-1-ol;

(2R)-2-[(2-amino-5-{[(1S)-1-(2-fluorophenyl)ethyl]thio}[ 1,3 ]thiazolo [4,5-d]pyrimidin-7-
yl)amino]-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-{[(1R)-1-phenylethyl]thio}[1,3]thiazolo [4,5-d]pyrimidin-7-yl)amino]-
4-methylpentan-1-ol; ‘
3-{(15)-1-[(2-amino-7-{[(1R)-1-(hydroxymethyl)butyl]amino}[1,3]thiazolo[4,5-
d]pyrimidin-5-yl)thioJethyl} benzonitrile;

(2R)-2- {[2-amino-5-({(15)-1-[3-(methylsulfonyl)phenyl]ethyl} thio)[1,3]thiazolo[4,5-
d]pyrimidin-7-yl]amino}-4-methylpentan-1-ol;
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(2i?)-2-[(2-am no-5-{[(li?)-1-phenylethyl]thio}[l,3]th
i azol o[ 4, 5-cT| pyri m di n-7-yl )am no] - 4-nmet hyl pent an-
W0-2006/107258 PCT/SE2006/000399

3-{(15)-1-[(2-am no-7-{[(1i?)-I-(hydroxynethyl)butyl]a

m no}[1, 3] thiazol of 4, 5-

Jl'pyrimdm5-yl)thio]et hyli benzonitrile;

(2i?)-2-{[2-am no-5_—({(15)-| - [ 3- (et hyl sul f onyl ) phenyl
r) oA B b BASIRy T HITs dfrfto-
yl)am{n%ﬂpe}l 1[612 am no-5-{[(15)-1I-

enleth th|o£l 3]t hiazolo[4,5 yrimd
3- {(1@}1)—&(&1am]1@§n{[@q’{)1 61ydroxymethy1)— -methyl utyl]ammo}[l 3]thlazolo[4 5-

B

(2R)- 2<gﬂm11nmsd[(m ety Ipidpiybyjies B Jbienst ol -/]plyeimidin-7-yl}amino)-4-
{2-am no-5-[ (I -phenyl propyl)thio][Il, 3]thiazol
methydpentan-phyri ni di n- 7-yl } am no) - 4- net hyl pent an- 1- ol ;

3-{1- ﬁ%—l hlgq—?-mg%ﬁo@&_ﬁ}oxy{ne%ﬁq Hféﬂ%\ﬂyl%ﬁnﬂﬁtlrm{h%bwwm
dlpyringiftiny3-iyihdo Jethy NHeptaniiides] et hyl } benzani i de;

R4l %w’c?f[fjfg TErEE b s DS PR AT Rpes) ! "

d]pyrﬁ‘ﬁ'fﬁ B a¥4 ﬁféfﬁg%[:?ntall-pl e i
mn
CR)- ¥-4{25amfn]o om0 ol T ST & P 80! ©

yl}(rr%gfybf & néenga?ﬁ) I(>2/|gﬁlngfgplheg;/l)ethyl]thlo}[I

(2R)- ﬁ[marﬁihGJ«SOE[flr@ chlgroplidnyl)eliey[thio}[1,3]thiazolo[4,5- d]pynm1d1n—7-
am noj - 4- net hyI pentan- 1-ol; is

yl)an{lrquffﬁrmzthptpzn%he 5- {[I-(3-nethoxy rhenyl)ethyl]thio}
(2R)- fﬂf zzélnﬁﬂiﬁgzso vaLe. ng h)ﬁdr/gﬂeﬂﬂll%tﬂyl thio}[1,3]thiazolo[4,5-d]pyrimidin-7-
yl)anﬁﬂ)]%—n@tl@(@ntaﬂ-hol 5 {[(15)-1- phenyl ethyl]thio}[Il,3]thi
(2R)- SZ[&E?ID[WK)%%&(E% -%fnylethyl%(two?m ?]?1‘11%010[4 5-d]pyrimidin-7-yl)amino]-
4-methylpentan-1-ol;

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

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

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

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

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



(21 ?)-2-[(2-am no-5-{[(15) -1 -phenylethyl]thio}[l, 3]thi
azol o[ 4, 5-cripyrimdm7-yl)am no]- 20

wa-2bdet10738 4- net hyl pent an- 1 - ol ; PCT/SE2006/000399
(2R)-2-[(2-am no-5-{[(15)-1-(2-fluorophenyl)ethyl]thio
I, 3]thiazol o[ 4, 5-J] pyri mdin-7-
yl ) am no] - 4-fl uor o- 4- net hyl pentan- 1-ol;
(2i?)-2-[(2-am no-5-{[(

(3-fluoro th thia t hi
Accorgie dhcymyentiny BRTGRS PN Piodhs s DR @hbe g diBound
of forﬂﬁﬁaf (mjasfey Phé}ﬁiahé’utfb‘éﬁ? RtRbladlesalttiBerbdtoniaoh cotbses:
onpar ed he conpounds di scl osed in WO 00/ 09511,
a) r@h@ﬂ&@ﬂ@@ﬂﬂ@@‘ﬁﬁbﬂm@aﬁﬂbsent i nvention are
characterised by the presence of the branched
t hi obenzyl group at the 30 5-position of the
t hi azol opyrirnidine ring system That is, the
conpounds of the prglert invention incorporate a R
group that is not hydr n. According to the invention,
we further provi deRd“procgss for the preparation of a
compound of fornula3(l), ra gggfnaceutlcally
accept abl e salt thBR~eqQf [ nprises reacting a
conpound of fornmula (II wherein R , R4 @ d R5 are as
defined in formulag(l);  wth a conpound formul a
(rry: 121 _{i aiz\R are as defined in formul a
(1) and L reﬁﬁ@% S | gdvi ng group; or b) reacting a
conpound of for mul & (1MW 1 3 wherein R and R are as
defined in formula (1) and L represents a | eaving
group with a conmpound of formula (V) 3 4 - wherein R,

d Raresas defined in fornmula (1);
wherem R ,R" and R’ are as defined in formula (I Tf;

with a compound of formula (III):

R2 ()

10

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

b) reacting a compound of formula (IV)

HN—Q IL* / (V)

2 ]
wherein R1 and R2 are as defined in formula (I) and L™ represents a leaving group;

15
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and where necessary converting the resultant conpound
of formula (1), or another salt thereof, into a
woherernarssit i cal |y acceptabl e salt thereof; or PCT/SE2006/000399
converting the resultant conpound of formula (1) into
a further conpound of formula (1); and where desired
converting the resultant conpound of formula (1) into
an optical i somer thereof. In process (a), the
react an ﬁﬁﬁ% (1'1'1) are coupled together in a
with aGampoyR 08 1&(\ol vent such as di met hyl sul f oxi de
(DMSO), acetonitrile or |-nethyl-2-pyrrolidinone
(NMP). The reaction is optionally perforned in the
presence of an a%de organi ¢ or inorganic base such as
triethylamne, R i i sopropyl et hyl am ne (DI PEA) or
sodi um hydride. [T action is optionally perforned
in the presenceRof a | d reduci ng aggo@ such a sodi um
borohydride. Thg reaction i $gonducted at a suitable
t enperature, néFmal b en room tenperature and the
boi ling point of thg solvent. The reaction is
generally continued for a period of about one hour to
one week, or until analysis indicates that formation
of the reqU|red product is conplete. In process (b),
wherélﬂﬁg é@h&ﬁfardds\&eﬁﬁétﬂu(fdhnﬁ]méﬁl)ﬁoum ed together in a
sui tabl e organi c sol vent such as tetrahydrof uran,
acetonltrlle di met hyl sul phoxi de or

I-rreth rro i none. . The re opt |
Wi e e B3R S8 B kiRl B AR taft thereo,
into a@ﬁm@éﬁ:eﬁt‘ﬂ:aﬁij g@)@bﬁbl@ aglethettol o2 Sotvettiohild REnlnAt afmpound of
di i sopropyl et hyl am ne, or an inorgani ¢ base, su
formuls ( ieus Girey v iswRe e onpils (D e WHE e 0 AeTBFisg thg rogultant

comppihd Bt CR i b bical ORR e o7 000 vent , bt

optional 'y at highertenperatures if a sealed reaction
vessel is used. The reaction |s % cog&;nue Ivent

In prgcsss G)ihe resatanie (Hbend (0 arefoypled O%S’ fWe Rutage qrggp sotven

ILNBy 6t S P). Th

such B i RS PRISON S bERE L R an Ry D B SRR, The
reactionas eptialatiy panfoqnmdtmd:hd presepce hf ar added obgapieoor inergamie base such

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

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
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
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1 2 enbodinent, L and L each represent chloro. It wll

be apparent to a person skilled in the art that in the
wahasgomsscesses it may be desirabl e or necessaCcy/SEZ06/000399

protect an ami ne, hydroxy lor other potentially

reactive group. Suitable g%otecting groups and details

of processes for adding and rempving such groups are,

in general, well known in the art. See, for exanple,

"Protectiv s in cx I G, Synt hesi s [
tempe(af@séjfc < GeREP Sk 8 S bE Ry bR ey iebS For o
period SFHbYFES ORAP RIS &k, Bﬁﬁﬂﬂl laalfbi} indicatdsehdtdotmarion of the

salts. Suitable salts include those fornmed with
required ganduct iscompleteyani ¢ aci ds or organic or inorganic

bases. Such salts will normally be pharmaceutically
acceptable alt hough salts of non- phar maceutical |y

Suitab@% ges irx%%r&w%% 4q” %@ﬁﬁﬁgé@%a ﬁu fyWhidrd Brybﬂofhot Rfone

. purl I cat e conpound I n
uesti an. ts nds of fornula (1) may be
embo& & Apdy ae@f:]i‘ﬁeé’r?sﬁ% C?’?% conpound, or a salt,
enant i omer or racemate thereof, with one or nore
equi val ents of the appropriate acid or base. The
Tt will Iﬁ@eﬁ%hﬂiﬁt Ry pdiorCskiltddeiel tipdudrt that i the Iabmtprmesmdﬁ may bae
which the salt is insoluble_ or sol V\é’.]i ch
desirablfeorgngressaey 8 Hrefettan appne, bydiosyeor Q?J&?fé’f’ enﬁf‘ ctive group.
Suita§lk g?d%@étmgg?&%? Qﬂ(ﬁ&éﬁl}ér@ Brd?:Ess@é ﬁ)tr Q&im@ Eﬂlﬁrémoeﬁw.g@uch groups are,

vents, which may be renoved in vacuo or
in gertayal fwelblzmovar withgprt. Bhe; forexetplen“PratectiyesGrayps i Organic Synthesis",

roc it may be carried out on an
3rdEg‘§‘ﬂné{b§h§aﬁ3@b a8 . égsn'p unds of formula (11) are
ei t her known fromV\D 00/ 095 11 or may be prepared

usi ng known nethods that will be readily app
The ptr¢s@nnmwrer§mm m@ludetswomeu@d&ofé@m&a K dn dye Togn ﬁgfaitS( $\V§able salts

B

salts ?vﬂﬁﬁofﬂldllly Heghatastchtjcatip paceprdbld a‘ltltdugh wElts dlnlothp&adrmzweutlcally
e art
acceptable acids or bases may be of utility in the preparation and purification of the

compound in question.

Salts of compounds of formula (I) may be formed by reacting the free compound, or a salt,
enantiomer or racemate thereof, with one or more equivalents of the appropriate acid or base.
The reaction may be carried out in a solvent or medium in which the salt is insoluble or in a
solvent in which the salt is soluble, for example, water, dioxan, ethanol, tetrahydrofuran or
diethyl ether, or a mixture of solvents, which may be removed in vacuo or by freeze drying.
The reaction may also be a metathetical process or it may be carried out on an ion exchange

resin.

Compounds of formula (II) 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.



Conpounds of fornmulae (111) and (V) are either

comercially available, or known in the literature, or
woayochie7238 epar ed usi ng known net hods that w | | PO®/SE2006/000399

readily apparent to the man skilled in the art.

Sui t abl e specific nethods gor t he preparation of

conpounds of formulae (I1); (I11), (1V) and (V) are

detailed in the Exanpl es section of the present

a icatio such net hods .represent [ £, .
comBhftifarmeie gy R i BERESH D BE MR BB o Shape disclosed
in WE8/005 £1, of ARG Wikt kAbwh alefdds that Wwill bapehdilh appareritio sies man

of formula (1), nay be prepared as shown 1 n Schene 1:
skilledahertl (H) | nt er medi at e conpounds may be used as such

or in protected form Suitable protecting groups and

details of processes for adding and renoving such

s Comp@u@dysf fofaulat (IIDend(®) arewithér donauercialiy tahailabid, or Beewn in the

~ for exanple, "Protectjve Goups in O,gani c.Synthesis"
literatyrey OEmavibsrpr?ma@@bh}s1%@%@%&%@%@&%@@%?&?&%E" the
nmnﬁﬁﬂ%fﬁh%?%fntion and internedi ates thereto may be
I sol ate r

‘omtheir reaction mxtures and, if
necessary further purified, by using standard

.. fechnigues, The ¢ ounds of .f or nul na ' [
SuiteQE GPeRS Bried o B Propranes b e iipds b o iee D). Hoo! ) and
0 (V) aft @iRUSH MRS Branifled¥Bli @FofREl proskit upplicatiba i@ budhiethods
included within'the scope of the invention. The
represeat brreificopnbediments ofthepronpyses of thedpyenéi@npy separati on
of a stereoisoneric mxture of the conpounds using
conventional techniques, for exanple, fractiona
For eféiniplepddnhysaainid of fopmuldRIIY andltharca didse of Sormltee(Ty anaydiesprepared
optical isomers nmay be prepared directly using
as sheyh i a¢heedt j ve starting materials. The conpounds of
5 formula (1) contain two stereogenic centres and nay
thus exist in four discrete stereoisoneric fornms as
shown in fornulae (la) tSshe¢melf(1a) (Ib)

5 5

R R
R R*
ROANOH Nas) RNy O
NH()
%Sf” T o)
HZN N\ H2N N\ P
()
R5
R4

i-Pr,NEt
DMSO

RKN OH

S <X 1

N R

N
R' HZ'_<N:ET€;\
N S R2
L1 2
R ()
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(lc) (Id) AUsuch four stereoisonmers and any m xtures

thereof are included within the scope of the
woneno’ss. | n one enbodi nent, the conpounds oPCT/SEmNb/a00399

(1) have the stereochem stry shown in forrmula (la). In

anot her enbodi nent, the COﬂPoundS of formula (1) have

the stereochem stry shown in fornmula (Ib).

I nt ermedi at e conpounds may al so exist in

stereoi soneric fornms and nay be used as purified

enanti omers, diastereoners, racemates or m xtures. The

conpounds of fornula (1), and their pharnaceutically

acceptabl e salts are useful because they possess

phar macol ogi cal activity as antagonists of the CX3CRI

receptor. | articul : . .
merriedfaibitnomadboBft bt 36 sl e BRRRRN gl Ny PBlnprotpotne
grouph B GRTRE PelgeRts fod baddih@arld temot/ing Bechprremsrdre,iim gerrdl omell

possess significantly inproved potencies far . | ..
knowp KHIPB R 55, OF Rl B ive CEpmsin Qrernic oy ihssis s dgdition

' j nhibition of the CXCR2 receptor.
CH@9E?%§@%%§§m£§ﬁ$%unds of the present invention display
bot henhanced potency for the inhibition of CX3CRI and

decreased _potency for. jnhibition of CXCR2, ne, . .
The 55egR L E SRS Sk it B Pm F RuA FE gpc ecton
mixtuk @2 ifndcedsaB fuRhSHRKINRE Bytisialstavidad erphiabese sal t
thereof, for "'use as a nedicanent. |In another aspect
the present invention provides the use of a conpound
of for | r I ' . C .
he g2t Rl AU DGR SR R SHLRREE o,
diast%&@dﬁméﬂenﬁfes Eﬁ@ﬁﬁb}gﬂn&x tiereof adiisehaded svithin the Bdoptei afitie invention.
i ch ant agoni sm of the CX3CRI receptor is beneficial.
The vaRour iRl AsoRReEe®ey bpisolsted by teparsfiamnt a ST reRiiRm e Esmpige of the
i i d ARNdC 8 HPLC.
complifFoind SOTRAUNE K BbmiGLTRE Exutple acfoRl Sh SRApMIL &1
Altermativelyathe vhriodsapticdl ésomeesmag b propargd dipdeily aising opfically active

.neur odegenerative di sorders, denyelinating di sease,
starting mater1als.

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

discrete stereoisomeric forms as shown in formulae (Ia) to (Id)
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cardi o- and cerebrovascul ar atheroscl erotic disorders,
peri pheral artery disease, rheumatoid arthritis,
woubwozasy di seases such as COPD, asthma or paPQT/SEZN06/000399
anot her aspect the present invention provides the use
of a compound of fornmula (l;y or a pharnmaceutically
acceptable salt thereof, in the manufacture of a
nmedi cament, for the treatnent or prophyl axis of
mul tiple sclerosis (M5). In another aspect the present
I nverg3 oph provides the use of a conmpefnd of formula
(1) or, har maceutically acceptable s thereof, in
the Minufadture of a medi canent, for Rfe t eat ment or

pr ophyl axi s\ of Gt her oscl erosi s by prﬁz\gtl or
reduci ngnt he~formation of new at herosclenoti & | esi ons
or plag and/ @r by preventing or slsow pro L ession
@;N_e{@ sfing |eglons and pl aques.y N ngt h ct the
pr es rovi des the use o

formula (1) or Raceutically acceptabl e sa
thereof, in the ufacture of a nedi canent, for
t hetreatggnt or prophylaxis of atherosclgy05|s by
changi ng the conposition of the plaques to reduce the
risk of plaque rupture and atherothropgbotiic events.
Accor to the invention, there is al rovi ded a

met hqd-0f ~treating, or reducing the rR di seases
or conditigns kﬂ*mhich ant agoni sm of the CX3CRI oH
rece;ﬁt‘eL [ icial which conprise tering

to a per on suffering fromor at riskof sald dj sease
or ¢ ion, &'t herapeutically TTye SAhounk of a
Hp /i\fo mla (1) or a pharﬁd—g %

acce Ne reg{ There is also provi R
nmet hod of treati reduci ng the risk of,

neur odegener ati ve di sorders, denyelinati 9 di sease,
cardi o- ®&hd cerebrovascul ar atheroscleroti’c disorders,
peri pheral artery disease, rheumatoid arthritis,

pul nonary di seases such as COPD, asthma or pain in a
person suffering fromor at risk of, said disease or

cqondition,. wherei n the. neth L adm teri
AU s siFapistRes SRl SPe§CRF risticry S btpe e
invention. In one embodiment, the compounds of formula (T) have the stereochemistry shown

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

stereochemistry shown in formula (Ib).

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

enantiomers, diastereomers, racemates or mixtures.

The compounds of formula (I), 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

compounds of formula (I) 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
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compound of formula (1) or a pharmaceutically
acceptable salt thereof. There is also provided a
worblesnd758 treating, or reducing the risk of, ROISEmM06000399

sclerosis (MS) in a person suffering fromor at risk

of, said disease or conditiﬁn, wherei n the net hod

conprises admnistering to the person a

therapeutically effective amount of a conmpound of

formula (1) or a pharnaceutically acceptable salt
enhantérbpaeiicy foh#rednhibitiohof G36R loand! écm@@ tesieytiprighibiépn of

or reducing the risk of atherosclerosis by preventing
CXCBhd/ or reducing the formation of new atherosclerotic

| esions or plaques and /or by preventing or slow ng

progression of existing | esions and plaques in a

person suffering fromor, at risk of, . sai [.sease or
In ong:25REFt the Aresel drvention AR Vides ASAMP8 ?fsfz?gn‘g]&gbrﬂrsat ering
' [ amount of a
pharniefelfAng SRR ERIRARMKARL ol BRERENE T
acceptable salt thereof. There is also provided a

met hod of treating, or reducing the risk of
In anathéreasped Itles presont inyentinargpviges the uso apdsomp@mdai formula (I) or a
| aques, so as,to uce.the risk.o | aque .r upt
oD et SRS b BB PR AR Fr
treatn¥nt 8F pfopB¥laRis of RkAbeHbSERIRIR ik MRfbhlaniFonwesfehICKRER 1
met hod Conprises administering to the person a
recepidiéy bgareticiatal | y ef fective anmpunt of a conpound of

formula (I) or a pharmaceutically acceptable salt
thereof. In another aspect the invention provides a

ical f l. at i .an- i i
i L BRML B P BB Papt of i 0 o

pharrhRei¢Aly(dceptsle siliheictR Ge theialufachas of phdldicantat, for the
thereof, in adm xture with a pharmaceutically

treatnaat ep peiphglaaijafwemrodegtntuatine dsprdees; dé¢nayslinating diseasen

the treatnment or pro | axi.s aqf di diti .
L SIC AN AR TP NI A
arthrigﬁgﬂr.h&jla ﬁisle:%e?gﬂthqs CEFPEShnd\G dagyenti on provides a

priarmaceuti cal Tornulation conprising a

t herapeutically effective amobunt of a conpound of

formula (1), or a pharmaceutically acceptable salt
In another aspect the predent mq@n‘@oly\pqoﬁlcﬁs thearsaat 8 gempaynd of formula (T) or a
phartggccelelﬁgaa{)yl aeccgp%bLi\e/ {sjleﬁ% fher%lohlilr?ﬁ{e manufacture of a medicament, for the

treatment or prophylaxis of multiple sclerosis (MS).

In another aspect the present invention provides the use of a compound of formula (I) or a
pharmaceutically acceptable salt thereof, in the manufacture of a medicament, for the
treatment or prophylaxis of atherosclerosis by preventing and/or reducing the formation of
new atherosclerotic lesions or plaques and/or by preventing or slowing progression of

existing lesions and plaques.

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
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or carrier, for use in the treatnent or prophyl axis of
neur odegener ati ve di sorders, denyelinating disease,
woanmilo7258and cer ebrovascul ar at heroscl eroti c dPE€DISEEI06/000399
peri pheral artery disease, rheumatoid arthritis, COPD
asthma or pain. In another aspect the invention
provi des a pharnmaceuti cal %ornulation conprising a
t herapeutically effective amount of a conpound of
formula (1), or a pharmaceutically acceptable salt
treatnidh® Bf-‘ﬁxfoghylﬁxi@ @athlettsElemsistbyahpfiangrhe @Utnp6sitidry of the plaques to
acceptabl e adjuvant, diluent or carrier, for use In
reduce He risk@fplagne rupturg amhathdrathignbptic ewértts.pl e sclerosis. In
anot her aspect the present invention provides a
phar maceutical fornulation conprising a
. V - .
Accoldit BRRE KRR (B E oo RARANY auping the risk
of, ditdas¢safconditiondin whidh antagdrism optherGasgERit recaptoyis beneficial which
acceptabl e adjuvant, diluent or carrier, for use in
comprises adneinistesing to o ppysep RyiferingdTan onatiskoafcsaid dispase gy condition,
reventin nd reduci the forpatio ne .
o bt PRI et bfEecmima op il Lt Bporpyeeutically
acceRAtRY 8} thBRoP" SI Owi ng progression of existing |esions
and plaques. |l n anot her aspect the present invention
provi des a pharmaceutical fornulation conprising a
t herapeutically effective anmount, of a conpound_ of

Therg tsredsgi paoViflgd a glethoda dientins OF Fediring the Egpelapruodegeperative
. Lhereof , ..in. ] r i t ' | L
e L
periph&181 drfe@ ti¥BMNe, euBkORIvHhaKE, pubthordir 8isesel QidSisTOBD, asthma
changi ng the conposition of the plaques so as to
or paireid aperioneuffeghg Gbmprag sk ofi paid diseasecbraonditionivesrpioithe
eyents.. The canpqunds.of formula (1) d their
methil SR ARG BE Lot apeh & et eiiee B kdtecay o of o
i t ' j ses or
R T S v
CX3CRI receptor is desirable. In particular, the
compounds are indicated for use in the treatnen

t of
Therp Bulodugeded antafeodidmatiop o srugabe riraet, ulaple sdesis (MS)
] i l.s | | udi .. ti | | R
in e pefhebounatne P A% Jic Bk B Saig HRGE R obdltofrlerpib e mpthod

comﬂﬂéké ,j:ld%hﬁistering to the person a therapeutically effective amount of a compound of

formula (I) or a pharmaceutically acceptable salt thereof.

There is also provided a method of treating, or reducing the risk of atherosclerosis by
preventing and/or reducing the formation of new atherosclerotic lesions or plaques and /or
by preventing or slowing progression of existing lesions and plaques in a person suffering
from or at risk of, said disease or condition, wherein the method comprises administering
to the person a therapeutically effective amount of a compound of formula (I) or a

pharmaceutically acceptable salt thereof.

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

changing the composition of the plaques so as to reduce the risk of plaque rupture and
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sclerosis. The conpounds are also indicated to be
useful in the treatnent of pain, rheumatoid arthritis,
wotmaarsskriti s, cardi o- and cerebrovascul ar  PCT/SE2006/000399

atherosclerotic disorders, peripheral artery disease

and pul nonary arteri al hypgitension. Condi ti ons that

may be specifically nmentioned are: neurodegenerative

di seases and denentia di sorders, for exanple,

Al zhei mer' s di sease, anyotrophic |ateral sclerosis and
atherdBrBEHoIOLRts REH pORosl ki@ iR Srortbe i ridkelfMaid digedse or condition,

di sease and ot her prion diseases, H V encephal opathy,
wherdiu titei mghahé anptises adminiftering tottherporsal a therapautically|esiggiive

body denentia_ and vascul ar. denent.i g; pol ur t hi es,
amoupet AcsRARRIEE O (L Bt PreTEgerip ey, SCRAtERIP galt tereof.

i nfl ammat ory denyel i nati ng pol yradi cul oneur opat hy,

mul ti focal notor neuropathy and pl exopat hi es; CNS

In anSiBEVRb Bl ifentioA pré&Viass shardedsutical formulation comprising a
di ssem nat ed/ haenorr hagi ¢ encephal onyelitis and

therappubieal it effestiverneini@f pacamowphel formula (Heor bpasB@FAttically

oo b e BRG0P A B oy gvn

or catrlePRbERe if? ﬁ%.sc{éaﬁn&g o ﬁg&ﬁﬂaﬁs% disshdel br BRMiFHRAR WHEGh
par’aneopl astic syndro , tor exanple, cerebellar

antagdeigenditiad CRRCRD deceptoe phibdnefiyiel.i ti s; traumatic brain
injury; mgraine; cancer; allograft rejection;
system c sclerosis; viral infections;

rasite-transnitted .dise I . 3
R e
theraSQRRIY HREWHE hmdlHCFRVonipdaha@ e MicemiRAT), oflh pRaSRICeutically

esteriosis; rheumatoid arthritis; pul nonary di seases

accepsaldd sAsth@GEPE)in admhixture ovithpmpharhesutiorthyoasseptable adivwant, diluent
invention are also indicated.for use in the treatnent

or camer RS AhCFRTmEN Ry ROV Hlgesdremeralys At he
formati on . of ' ' . o .

cem 5T 8% s A SEROE Bl SRS RNT B8 eFpten

arterf ¥is8dsk NelRabianshafis CORPDURthmdor agn.conpounds of the
I nvention are also indicated for use in the treatnent
of atherosclerosis by changing the conposition of the

B GELEE 3B BEE o E BLAR SOLR T
theraggﬁéﬁ:ﬁg* gfr%%rcg{vg ra;i/loﬁﬁt oAl Rida b forHt (1)) of RPhhrneREwRAlLy

acceptable salt thereof, in admixture with a pharmaceutically acceptable adjuvant, diluent

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

In another aspect the present invention provides a pharmaceutical formulation comprising
a therapeutically effective amount of a compound of formula (I), or a pharmaceutically
acceptable salt thereof, in admixture with a pharmaceutically acceptable adjuvant, diluent
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.
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o bowel disease (IBD), for exanple, Crohn's disease
and ul cerative colitis, by inducing rem ssion and/or
worbestiarzss ng rem ssion of I BD. Prophylaxis i s BEKDPSEL®6000399
to be particularly relevant to the treatnent of
per sons who have suffered ﬁsprevious epi sode of, or
are otherw se considered to be at increased risk of,
the s disease or condition in question. Persons at
ri sk of developing a particular disease or condition
In andIESERck thel P& HABVENHRS Hra¥e s OptradButival Tofhdatoéonbitsing
di sease or ‘condition, or those who have been
a theriysbaritalfyi effectiye graoattio€ a tcesippmry of fosonledhi oe plmarmeceutically

L
i.ndi.cat i , i.:ni j
o B0 B LR B bl i 8

" compSHOTbiThe filﬁ(%dé@ s@ffolréiict HRaiskRi blad@sSiupeele addutiarethrombotic

general, satisfactory results are obtai ned when the
eventgonpounds are adm ni stered at a dosage of the solid
form of between 1ng and 2000 ng per day. 5 The
compounds of fornula (I) and pharmaceutically -
The c&\%ﬁgﬁid@ RE ?orﬁﬁfa'(p%hﬂ\’fﬁa PHARRERNcallR YcddBtadRedIt e if¥idated for
OWn, or in the Tormof "appropriate pharnaceutica
use inqgéf_ﬂ@éitnénm @rdﬁhyl\ahiis ohdiséecarpaditidnsin widel madulateon of actavity
adm xture with_a pharmaceutically acceptabl.e.adjuvant,.
at the 41 Xa6 bk TegrpLera dSPiEROIC ARHRAFH N P EPFBRRARCS &regyeicaigy tof Bse in the

By 0 LB 5 L
man. NARE gﬁrﬁfnﬁbﬂ}ﬂ & RepondsUY RidicaR For 1RE @B HeQmehOsE inlRiple

sel ection and preparation of suitable pharnmaceutica
sclerdsizt The adnipmnsdsare alde swlidateddo beipsefid in thedreptneent of pain, theumatoid

"Pharmaceutical.s - The_ Sci ence of DosageFor m.Desi )
arthrifi, OpteORER B Paisn ANGKTOTEbTaYas Pl Atk RSelor i disaidgrs, pelipheal

armaceut | ROSH T ] ferably conprises |ess
arterfaﬁg%asgag}éj é%l%%h%r? ggbl?%b g#’%%ln)g}gﬂ‘iess than 50% of a
compound of formula (1), or a pharmaceutically

Cond@fons Bla@Rla b8 sickifichief @ehtiontd afee nhioddgeterftive\distadts and dementia
. process for the preparation of such a pharnmaceutica
disordessrforseemple, Alheimes ﬁﬁiﬁeéf@saW%QRélotlﬁéraf?%‘?r%? other motor

neuron diseases, Creutzfeldt-Jacob’s disease and other prion diseases, HIV encephalopathy,

Huntington’s disease, frontotemporal dementia, Lewy body dementia and vascular dementia;
polyneuropathies, for example, Guillain-Barré syndrome, chronic inflammatory
demyelinating polyradiculoneuropathy, multifocal motor neuropathy and plexopathies; CNS
demyelination, for example, acute disseminated/haemorrhagic encephalomyelitis and
subacute sclerosing panencephalitis; neuromuscular disorders, for example, myasthenia gravis
and Lambert-Eaton syndrome; spinal disorders, for example, tropical spastic paraparesis and
stiff-man syndrome; paraneoplastic syndromes, for example, cerebellar degeneration and
encephalomyelitis; traumatic brain injury; migraine; cancer; allograft rejection; systemic
sclerosis; viral infections; parasite-transmitted diseases, for example, malaria; periodontal
disease; myocardial infarction; stroke; coronary heart disease; ischaemic heart disease;

restenosis; rheumatoid arthritis; pulmonary diseases such as COPD; asthma or pain.
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The invention further relates to conbination therapies
wherein a conpound of fornmula (1) or a
woherernarasit i cal |y acceptabl e salt thereof, or R&CT/SE2006/000399
phar maceuti cal conposition or formnulation conprising a
conmpound of formula (1), i§ adm ni stered concurrently
or sequentially with therapy and/or an agent for the
treatment of any one of cardi o- and cerebrovascul ar
at herosclerotic disorders and peripheral artery
The cEHnPB@ARR of tHe iBRtibs bledlso iddi€ANPRY G5k iafthd eamdta of hthe@kclérosis
phar maceutically acceptable salt thereof may be
by prexdmiing shd/peckdicing $edormaticarofmeniatbeangderatie lesionsrooplaques
re of the f Ilomﬁng roups; 1). anti-inflanmatory
and/og By e entieg obslawesT %?Ssr@mfﬁgl%@ggéﬂ%@fw Pyl i c
acid, ibuprofen, naproxen, flurbiprofen, diclofenac,
i ndonmetacin); b) |eukotriene synthesis inhibitors

The doBRmbdsTikY ih@dnSior a@- A D4dibafe Ziok st ianhe fréatérelob BiBerosclerosis
CJ13610, CJ13454; FLAP inhibitors e.g. BAY-Y-1015,

by chagiogthe cvrpoditions®beplamgssa as torpdupetibeirisk efgdaque rupture and

i nhihitors e.g. SC56938, SC57461A); c) |eukotriene
Mhm?éﬁﬂﬁﬁﬂgFegﬁ&%gonists;( e. g. CP195543, anel ubant,

LY293111, accolate, MK571); 2) anti-hypertensive
agents, for exanple, a) beta-bl ockers (e.g.netoprolol,

The @hgahdd of thetalentign arb hlsarindicdted fir mse onthe tieatngene ofzipfitemmatory
inhibitors (e.g.captaopril, rampril, quinapri/l . .

boweb digeassr(F). fo) Rarpis, GRoK asbiease Bnealcerive colits, by inducing

.(e.g. verapam | . diltiaze el odi pi ne, aml odi pi ne); d)
remls%hoé'lg%‘flgoﬁﬁaﬁmlmlmr% rc?{enﬁ)%soﬁlégr% ia)goni sts (e.g.irbesartan,
candesartan, tel em sartan, |losartan); 3)

anti-coagul antia, for exanple, a) thronbin inhibitors
Proplfaxjs i expkeigdta bapartitidpdy tetrysnt todbe teatxigni ofipieionpwho have

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

susceptible to developing the disease or condition.

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

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

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

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



10

15

20

25

b) platelet aggregation inhibitors (e.qg.clopidrogrel,

ticlopidine, prasugel, AZ4160); 4) nodulators of lipid
worb@hor2ssm for exanple, a) insulin sensitizePeTSE206/000399

as PPAR agoni sts (e.g.pioglitazone, rosiglitazone,

Galida, nuraglitazaar, gef ozil, fenofibrate); b)

HMG CoA reductase inhibitors, statins

(e.g.sinvastatin, pravastatin atorvaststin,

rorm SRS 0% g RSN b B Wbt o)
compb% 8]53r@f%k4%'1§1 &fngpgr(s%s fss tﬁerS(Y’/% QRd mo@é preferitag s Hits 5% ofa
965A,” T-0901317) FXR receptor nodul ators; g)

comppmisqﬂfoﬁmqlaéb ar nnvhmaomnca@ acgeirtable ﬁ%}t thetleohgent s, for
exanple, nitrates and nitrites; 6) nodul ators of
oxi dative stress, for exanple, anti-oxidants.

ThereiP6RE Fﬁﬁ)id)ed alﬁ&iem heipdeparition bf fich arpharnidveuticalemigiosition that
is illustrated, but in no way limted, by the
COHE*@ﬁﬂﬁﬁﬁn@gh%ﬁ%ﬁﬂﬂQQ§ General Methods All sol vents used
were anal ytical grade and commercially avail abl e
anhydr ous sol vents mere routinely used for reactions.

T R e L e e LA

ora AR P E o L bl A it

formIpe6d Ecmmistie £aothpeed ofifodamaa s &Bﬁr@s‘ta’eé condultrently or
Z-gradients, or a Bruker Avance 400 NVR spectrongter

sequentjally peth therepy andor an agenilor theeaataent ob gy, PRmef Gardier and
cerebroxgascuqar ar’gherbsc?erogc Elrsorlﬁers a%g)éégp era IYthSép}? ghiRueter

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

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

1) anti-inflammatory agents, for example,

a) NSAIDs (e.g. acetylsalicylic acid, ibuprofen, naproxen, flurbiprofen, diclofenac,
indometacin);

b) leukotriene synthesis inhibitors (5-LO inhibitors e.g.AZDA4407,Zileuton,
licofelone, CJ13610, CJ13454; FLAP inhibitors e.g. BAY-Y-1015, DG-031,
MK591, MK 886, A81834; LTA4 hydrolase inhibitors e.g. SC56938, SC57461A);

¢) leukotriene receptor antagonists;( e.g.CP195543, amelubant, LY293111, accolate,
MKS571); "

2) anti-hypertensive agents, for example,

a) beta-blockers (e.g.metoprolol, atenolol, sotalol);

b) angiotensin converting enzyme inhibitors (e.g.captopril, ramipril, quinapril,
enalapril);

c) calcium channel blockers (e.g.verapamil, diltiazem, felodipine, amlodipine);
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equi pped with a 4-nucl eus probe equi pped with
Z-gradients. 600 WMHz 1H NMR spectrawere recorded on a
wenulean7228 OO NVR spect ronmeter equi pped with a BamSBBI06/000399
probehead with Z-gradients. 300 MHz 1H NVR spectra
were recorded on a Varian m ni 300 NMR equi pped wth
a 5mm BBl probehead. Unl esS specifically noted in the
exanpl es, spectra were recorded at 400 MHz for proton
and 100 MHz for carbon-13. The follow ng reference
i : 160 ddd Bbéd An@Bticfentisatanl
af 1531?34@8@ B 1%?:31%?%%% (ke btsaftin JandBRh Rl
( ibBarfan);d 49. 15 (13C); acetone-d 6 2.04 (1H), 206.5
(13C); and CDA 3 d 7.26 (1H), the mddle line of CDO 3
3) antuccraguhe@tle,lfsc?xa@mqaess ot herwi se i ndi cated).

; N . . el od
o5 B i (e TR i Rk Tt 0
bmn&tere% 9%%@5#0& Anifibivéts €4.8. clopBo&en Sicpidige, Prasagel, AZ4160);

I ance (LO and a ZQ singl e quadrupol e mass
4) moglplatdrs ofiiyid metatiodismafs espopler omet er was equi pped with

an el ectraospray ion _source (ES|) operated in.a. .
oD SIS RAATS S D& TATh UGS (OB BPATear pidfitrong Salida.
wa d S oneter was scanned from
m‘?’“%%ﬁ%é?%’ %\netf%ﬁrda%ﬁégeggﬁt&%%’ of 0.3 or 0.8 s.

e PRVIGLTC N Sedietage RdiditrsIRthtian (et sinenastivin, gravaxtaliny atarvaststin,

, C8- colums, (3.5 mMm 50 or 100 M x 2.1 mmi.d.),
or rasugstatingiinabtatnggRvast@#@ecol utm (100 mm x 2.1 mMm

(.d.). The.col um. erature was.set to 40 C A
C‘bi %&é‘?ﬁe@&zﬁ’ﬁ%‘ﬁt{o@\ﬁé&g&ﬁ &e%e%%lfr@e)a neutral or acidic
AR iRhGREs &YSteD-7a)i ng at 0% to 100% or gani ¢

dgllzaseln 4-5 mhutes, flowrate 0.3 m/mn. Neutral
dy0biXReagohBsd e 3y SVEH83 26504, dRDEG1B1E);/ [ 10 mM NHAOAC (ag.)

/ MeCN (95: 5 10 MM NH4OA ) | MeCN (1/9)] /
wlﬁwwgi%%gysg/ MeCN ( 9/ 1;:].(aici)di ¢ nobi I(e pmelse
S

ysie 133. . (aq.) / MeCN (5/95)] / [8 nmM
%%%Ef.afe W%@%’I(]S;S/ 2)]. Alternatively, mass
5) anfi @ inﬁ?ag%gfgefoﬁ'%ﬁé}flﬂ@dniﬁﬁte'élaﬁ}lih@eé;@ 6890, 5973N MsD,

Agi Fent hnol ogies) using a VF-5 MS colum (1D 0.25
6) modulator8 @fipxidat?é stress, Varr éxample; entj-pxidants. (probucol), myeloperoxidase

inhibitors.

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
were routinely used for reactions. Reactions were typically run under an inert atmosphere
of nitrogen or argon.

'H 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
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
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i near tenperature gradient was applied (40 C - 300

00, 25 CUmnute. The M5 was equi pped with a Cl ion
weawstie7asd t he reactant gas was met hane. The RESTSE2006/000399

scanned between nfz 50-500 and the scan speed was set

to 3.25 scan/s. HPLC anal y§8s were performed on an

Agi | ent HPI OO0 system consisting of GL379A Mcro

Vacuum Degasser GL312A Bi nary Punp, GL367A Wl plate

e B0 O s R0 S BR B A Py O RR S bochend
with Yakr&disnts. 800 MH2OARMR. e&iﬁ wzféefegdﬂiemh b SHeH Slethisl 308NMR
set to 40 OC and the flowrate to 1.5 m/mn. The

equipped siathar Tram BRE mebeheadvd dnlewsanpeificlborated i-the exanmgles; spgetra

d .
were SR REEH 41 i FEfusFnd SOPAD ARG TER g,
refer@f%e iR WraGRUOME tofidiie line T HMBO-dNMh50 € Hh&ses1 (PC); the

acetonitrilel/ 10 m\/lammnlumgcetatelnS% 13
middeclixtecofi GO 833 IM'H) o1Cb ¥ 8 °Cx acyipn@dls 26 ([H)p206.5 (°C); and

DBy 55 AL e iR, S0 S Sk

EnanWﬁﬁx@hE‘ G st Qaé’\@é‘t@ﬁmﬁ&i ll)gpmdorpé/ C%])SH&QB ‘%Blu%]ﬁ@&fﬂ%ﬂﬁ&elutlon

ase over 4, and Concentration of the
100°§1)l ution in vacuo. Th| n [ ayer chromatography (TLC) was
performed on Merck TLC-plates (Silica gel 60 F254) and
UV was used to visualize the spots. Flash

MassCdpeSiBive ragiied\Giba Waedrd mMs Qbnsastiagrifian BllAg&ite 295 (LC) and a
Corrpanl on(t m using Redi Se (tm nornmal - phase fl ash

7Q st mipdrisolomaEpeRronqiTTe n gEIasHIPeEEomaler waﬁtmnﬁﬁ?ﬁ with an
e USRS P8 By bRSh S ILRITRB ALY Mt

voltags tvag Bk amictht ataed d’pfemmster Rog pcmnnd:d fremoint dﬁﬂﬂﬁg mamuyscan

time B D pHlel B SPRATal 88 VATH P SSTERALp b Wafs X St Rts’ 58
coluffi} égsgmé,tom”ppgﬁg? ,.nig) Qé%éenmm@@g &&umn

ter, run from 209

(100 @%{Oxall e it Tie, coluind fnifeRaturfel voay seatoat 20 A:ﬂnziemr gradlent was
Al ternativel y, purification was achi eved on a_ se
appligdl apiag atmevsal Sk iapigieZNORIES FIRSHEYSECTHTIANIAS SH) frdel 00 Ja organic

phas§ E;Pﬁl-IS%nh%s,vﬂcﬁv rate 0.3 ml/min. Neutral mobile phase system: acetonitrile /[10
mM NH4OAc (aq.) / MeCN (95:5)], or [10 mM NH4OAc (aq.) / MeCN (1/9)]/

[10 mM NH4OAc (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
Technologies) using a VF-5 MS column (ID 0.25 mm x 30m, 0.25 ym (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,
G1312A Binary Pump, G1367A Wellplate auto-sampler, G1316A Thermostatted Column
Compartment and G1315B Diode Array Detector. Column: X-Terra MS, Waters, 4.6 x 50



10

15

20

25

30

detector equi pped with a Waters Symmetry(r) colum (C
8, 5mMm 100 mMmmx 19 mm). G adient with

waceatco?2ssi | e/ 0. 1% trifl uoroacetic acid in M| PCQSE2006/000399
Water, run from35%to 60% acetonitrile in 20 mn.
Flow rate: 10m /mn. Recrystallization was typically
performed in solvents or solvent m xtures such as
et her, ethyl acetate/heptanes and net hanol /water. The

foll : =
mm, 3d§5m0\é\“1hg %@ﬁ%ﬁg{éﬁp%ﬁl On%va? ge\fc%o QS 8 alflla%lgé ﬂoDnglte to 1.5 ml/min.

The DB%&@ P%%g’lcql?gxo%g E%’JS)}%F‘% %’rﬁﬂ{ A3 A hR: s%ﬂ £d S48k &Adlth;were set to

am ne;
2 nm aﬂd‘@ a5 nanmsﬁeoumiynmne@m@mtdvmppwls ot B @86 toNKR %

aceton,r legagﬁﬁgw&ﬂspﬁﬁgnacet%ﬁﬂeﬁgBﬁ\gﬁz ot rro'axce‘%ate LA

acetoﬁ&ﬂE%PMl {qewagrartl ng materials used vvere ei t her
avai | abl e Trom comrerci al sources or prepared

according to literature procedures and had

A typ*cgﬁ%é%nuﬁg)tr%},eggf%ta er Fre%%ﬁ(?ﬂ (gcs'ﬂfs?ecf & el g‘tﬁm q?@?%%r%ﬁuctmﬂl a

exa es o rting na

solve]lﬂ;fsﬁﬂlil hesthyl dcSatd, V\(aanflg wathopeniplipethan dirymgiaff thebtganie phase
E. Tetrahedron: Asymetry 2002, 13, 1347- 1349;
over Bg§Oe ot NepS W@ avd caGpnirafion p§ g sobutionds gaques.

(i?)-iV-methylleucnol: Aitali, M; Allaoud, S.; Karim
A ; Meliet, C; Mrtreux, A Tetrahedron AsymTe ry
Thin I%Q&Ochrdﬂatogﬁ’@ﬂy (BI7@) was performed on Merck TLC-plates (Silica gel 60 Fas4)

i 35 A R TNt .

Flash® 'dok?xﬁﬂlﬁi/dntm hGih keﬁfﬂegTwﬁér{rﬁ]l%)Bh@Zﬂdsﬁ lc8tulmt o} piy MettldBilica gel
2-amne: WO OO 0951 3- (! droxyet hyl)benzam de:
60 (0\ADN3 Taw). Tyiesh solygms El)?edfm adhgihirpmatggiaphygtsgixtures of

7
entorp ey ey e RO SRE M s pongsy 1 o, o
Prepdrif@sahddiflatograpy sasirunkaiy Gﬂhomiumpeepamwe EBL.Chvithiacladde
Soci ety 1964, 86, 5175-5180;
array detector. Column: 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. Alternatively, purification was achieved
on a semi preparative Shimadzu LC-8A HPLC with a Shimadzu SPD-10A UV-vis.-
detector equipped with a Waters Symmetry® column (C18, 5 pm, 100 mm x 19 mm).
Gradient with acetonitrile/0.1% trifluoroacetic acid in MilliQ Water, run from 35% to 60%

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

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 = S-
chlorodiisopinocamphenylborane (DIP-Chloride™); DIPEA = N,N-diisopropylethylamine;
DMF = N,N-dimethylformamide; DMSO = dimethylsulfoxide; NCS = N-
chlorosuccinimide; NMP = 1-methyl-2-pyrrolidinone; THF = tetrahydrofuran;; aq =

aqueous; conc = concentrated.
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(1-chl oropropyl )benzene: Desai, V. R ; Nechvatal, A ;

Tedder, J .M J. Chem Soc. (B) 1969, 30-32;
wG@-2p(6l18)258 - hydr oxyet hyl ] benzonitrile: Bell ey, RCT/SE2006/000399

Bi oorg. Med. Chem, 1999, 7, 2697-2704;

l-(3- nethoxyphenyl)ethanol2 Handa, S. J. Chem Soc.

Perkin Trans. 1 1995, 1623- l633;

(2i ?)-2-am no-4-fluoro-4-nethyl pentan-1-ol: Truong,

V.L; Gauthier, J.Y; Boyd, M Roy, B; Scheigetz, J.

Synlett 2005, 8, 1279-1280; followng the route for

StartihB %a&rﬁﬂ‘sﬁ!iﬁetl%é eitiet ayailabledrdrh @Gﬁmwﬂﬁllyslohﬁieh anptepared
Past or , M Chem Eur. J. 2003, , 4031-4045.

accordingdp élrermrmecenduswndrhaé sxRpeRTE éia‘(aon foeggdnge o those

P I
reporl T foftol i eloxhun B 0P GRERHAREA Il SEE Breppr@TL B
(15)- iJQI-lﬂlubﬁ)phblh})Qrdtt]Han@l :apiett, T. ErTdaMBQIrnc syramet 20090113, 1347-

nospher e e res [ n t t d
13493’90‘4‘@?@:{ rftert B 1§%%t g#%zgqlzgnppe?euz ?ro\rll\?fo?e:jr L;
(R)- Mfﬁeh@ng‘gﬂ& AktalT ). ARG XK WS, WBMBIRS €4 MdH:Bus, 26

he product was ekxtracted wi th DEM or Et OAc.
Teﬁaﬁhéoaoﬁ@nmdml@ﬂihdé 1@!65451@§4;/\/ere dried and

on gL e i Ea Diig P P ublo D5 PR Gpety pepron-1-

ol: Wbm@gy orrat ography. General Method B B3 Bl (1.0
in THF was added at 0 Cto (+)- DIPCle(g]so gi ve
5- (beBzylﬂm) T-chlompdithiazelofd. ve Imzimidin-Z-agrg: W9 90

r yr

3-(1- AP AR RARAR s WS D S BAdthit N I B0ore.
MedT%V?nSQDQ&ggti)wg%%ygpgrat ed of f followed by the

addi tj on n ie al ani
13- Wbﬁl.s@f%%)pilﬂwl?eé@n@m 1T Tl T ade G Gttt of the
Ame;(zﬁpmgé%s 164, SEL&78Ls 1§bC) The precipitate

that tTornme ma filteréd off , washed with Et20 and
(1-chldrepfop)bezenavd3esaip Ve Brtieahwatal, A.vEasider, J e Chete Soc. (B)

p ct was, if necessary, purified using preparative
1969}-%%5 by flash col um

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

General Method A

Sodium borohydride (0.1 equiv.), DIPEA (1.5 equiv.) and a compound of general formula
(IIT) (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
into ice water and the product was extracted with DCM or EtOAc. The combined organic
phases were dried and concentrated in vacuo. The crude product was, if necessary, purified

using preparative HPLC or by flash column chromatography.



chr omat ogr aphy. General Method C C 2 C4 Tri phenyl
phosphine (1.3 equiv.) in THF was added at 0 C to NCS
wO20@/1etpI8v. ) in THF under an argon at nospher e PCTISE2006/000399
resulting mxture was stirred at anbient tenperature
for30 mn. d or C (1 eq?'?v.) was added at 0 C and
the reaction mxture was stTrred at anbi ent
tenperature until the reaction was conplete (nonitored
by LC-MS, HPLC or TLC). The sol vent was evaporated off
foll owed by addition of hexane and renoval of the
GenePil8Akioias € by filtration. The filtrate was
concentrated in vacuo and the crude product was, if
necessary, purified using preparative HPLC or by flash
colum chromat ography. Exanple 1 2 1
V2-r (' 2-Am no-5-(rri”-1-r2-fluordd@envirat hyl | t hi oUl , 31

thi azol o] 4.5-J1gyri mdin-7- m nol pentan- 1-ol a)
I-[(IR)-I-ChIorothyII-Z/fI/lmrggenze The title
conpound was arped i R65%vyield with 93%

enanti oneri c excess usi Mr al method C starting
from (15)-1-(2-fBdorophenyl) hanol (B.56 .g, 25

mol ) . 1HNI\/R(CDC13)d753(td .28 (m IH,
7.16 (m IH), 7.04 (m IH), 542("&3 r 1.84 (d,
3H); M5 (ESI+) mz 158 [MtH[ + . b) B3
(2R) - 2- ([ 2- Ami no- 5- (benzyl thi o) fl, 3] thiazol of 4, 5- H)r
B1 (ll (Dn:q;hm) i VHF aasiaddedpatrit €ntd (—b)l—DIPCl (to give B2) or (-)-DIP 2/ to give

i AR P s S LR PRI e o
slowf%ﬂ'r)eachq)grg'%erﬁ Aubd-ovedRight. 'ﬂi@'s&lvéﬁ’cdﬁas evaporated off followed by the

am no- -1 - pent anal % .9 Mol ) were added
additamcbfRt® m&dlaﬂaenalammee(atmtm) o lm@ur%waﬂstaéadsunu)\fheerﬁactwn

was SatgnittE Sty OB BYT R METRELE 8 Frcf. e Petipiffe iRSroRALE 6l
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
Ay — L
Ar
C1 c3
OH Cl
—_— H
Ar N Ar
C2 c4

15

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
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preci pitated product was collected by filtration,

washed with water and used in the next step w thout
woéuaodcher2spuri fication (7.0 g, 97% yield). M (ESI/SE2006/800399

376 [ MrH + . ¢)

(2R) - 2-f (2- At ni no- 5- mer captyaf | , 31t hi azol of 4, 5-d] pyri m

di n-7-yl)am nol pent an-1| - ol round- bottoned fl ask was

equi pped vvith a dry ice- et hanol condenser and i mersed

in e et hanol o} t 250
30 mih G LG TR HEOM Do AR Al B fabe b e o
ambi6iit te@p é})&lﬁﬁc uﬂt[l%@f&ﬂ%rﬁwéﬁ@iﬂp‘lbt%mmh{téredb LC-MS, HPLC or
@]hghla20|o[45 l.pyri mdin-7- ()( pentanl-
TLCY. ghg sglventgras ervﬁmrytedvﬁ%folllegfeﬂby A8 1ﬁp&9@h@<a%§mbrqwbof the
preci Rat% rﬂhtrfrh %h%ﬁﬁ&‘ije W Qbmeﬁﬁa{t@& 111V3@1§u991'ijc?ﬁ11e cpt%cﬁegﬂ?&uct was,
ece unt ue co our appear ed and persi's
if ne&@sa&yz,qnmttfﬁd udihg prepacitive HRIAS ot byeflashiehmive chrbnatgdaghiyon
of a spoon of solid ammoni um chl oride. The ammoni a was
evaporated off and water (250 nL) was added to the
residue. The resulting m xture was neutralized with IM

HC (aq.). The precipitated product was coll ected by
filtration, vvashed wi t h Bxamgplednd dried in vacuo to

2R)- i Find 3. o d?)henvl)tegﬂvﬂgﬂut)}lf?3&8”9810%1 5- d%svrlmldlnﬂ-

vDankidRipeBtah{120]AM NoO- 5~{faS) -I -(2 fl uoroGChenyl ) et hyl | t hi o}
fL31t hi azol of 4. 5-dl Oyri m di n- 7-yl)am no] pent an-1 - ol
The title conmpound was obtained in 96%yield using
_ [, E efrom(2i?)-

a) 1-BARF B IRIDRN - Adib bkl e O o o4, 5- |

The mmcdmpdjndwhs yob)aamaduil 1) 7% yua}d with 93%(eﬁﬁlﬁ1omg:nc&xéessmsiﬂg)

genespl %’M%‘JF ptatting {%ﬁ%@ hll%rfp{aé ‘E‘r@gg g(zét?,?mgg%-s
'H Ng\kﬂ éd(')@lg) 7. 5’332@& nirgﬁ) Z')zg (f, ffg} (7T136 i{‘?@” 48 (&19 ll_IIZIB";?ﬁ (9 1H),

1.84 8d4,381) dd, IH) 169(d 3H), 1.66- 142(m 2H),

1.39-1.21 (m 2H), 0.86 (t, 3H); MS (ESI+ ) nfz 408
MS (BSEHm/z.158 [M+H] .

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

cooling to 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

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

¢) (2R)-2-[(2-Amino-5-mercapto[1,3]thiazolo[4, 5-d]pyrimidin-7-yl)amino]pentan-1-ol
A round-bottomed flask was equipped with a dry ice-ethanol condenser and immersed in a

dry ice-ethanol cooling bath. Ammonia (250 mL) was condensed into the flask followed by
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Exanpl e 2
r2i ?2V2-rr2- Amno-5-(rri”-1-r2-fluorophenvnet hyl |t hi o>[
wa 280kt o723 0l o[ 4. 5-~ pyri m di n-7- yDani no] PCT/SE2006/000399
-4-nmet hyl pentan- 1-ol The title conpound was obt ai ned
in 41%y| el d using general {ret hod A starting from
(21 ?)- 2-[(2-am no-5-nerca , 3] thiazolo[4,5- ]pyri
m di n-7-yl)am no] - 4- rrethyl pentan- | -ol (800 ngy, 2.67

the ad?mﬁ)g od‘lé? d2—'éi£ m%s- Chl 1%%1%& aéf)%loy #%ﬁ%ﬁlém;ﬁ)

vl amﬁ?rﬁ?ﬁer(tﬁrﬂl -dl g& |g7 189 n{rﬁﬁ)l) |Tﬂe re?ultlﬂg fn’iﬂtuﬂe@as az})o%g (t(gi Tvaarm to
—33 °Clond stlum)metgl B a’(cupd in meﬂl gteg@l(nﬁql a bl-q)e c’olpug gf)]gqgredgqq;l

s i b S eyl fn oo e

ammdnéin ¥Biofd2: THE 418mbnik wWas evaporated off and water (250 mL) was added to
- phenyl et hvnt hi oi ri, 31t hi azol or 4, 5-

the regigieirhlpTowaiing mEpre W?étnﬁ‘;}‘lf%l@%i il B Chng) T uecipitated
produg %)&ﬁﬂ:cwa Sy Q%d;le Jrastred dﬁhéﬂ?é%%? gnci)ﬁrléd"ﬁt vacuo to yield 4.15 g

ereoners 1N ing to general
(SO%Wealhp@ftﬁeatlacdsmpxgmﬂrom (2i ?)-2-[(2-anino-5-
mer.capto[ |, 3] thi azol o[ 4, 5-cfl pyrimdin-7-yl)amnm no]-4-m
MS (MIIWW@Z}SGAEMH:I])I (320 ng, 1.01 nmml) and
(1 -bronoet hyI) benzene (245 ng, 1.21 mmol). 1H NMR
(DI\/SOJ 6) d 7.94 (s, 2H), 7.16 (m 2H), 7.14 (m 2H,
1/ p 7 A - )

7-vl)ab1ddoiulehban LoB1 (m IH) 1.42 (m 2H), 0.87 (d, 3H),

The tl(tlgioomzaop{lcg wAﬁpa/E ng Sql, S-é-@‘% yriTglé ugigg g[ar'ige'd] n-;-ethoc'izﬁasnglcirelg %‘om (2R)-
2-(2- \c{%;nuﬁ% S[lﬁér%égbfﬂry 3‘]&%%6%{[:_4 §Jd]ﬁj{1ﬁﬁm1&r7 ATpmlddpédtn-9id(70vRg,
2.46 mmol) and 1-[(1R)- l-chloroethyl]—z -fluorobenzene (469 mg, 2.96 mmol).

'H NMR (DMSO-ds) & 8.38 (br s, 2H), 7.55 (td, 1H), 7.32 (m, 1H), 7.20 (m, 1H), 7.18 (d,
1H), 5.26 (q, 1H), 4.19 (br s, 1H), 3.43 (dd, 5.6 Hz, 1H), 3.35 (dd, 1H), 1.69 (d, 3H), 1.66-
1.42 (m, 2H), 1.39-1.21 (m, 2H), 0.86 (t, 3H);

MS (EST') m/z 408 [M-+H] .

Example 2

vDamino]-4-methylpentan-1-ol

The title compound was obtained in 41% yield using general method A starting from (2R)-
2-[(2-amino-5-mercapto[ 1,3 ]thiazolo[4,5-d]pyrimidin-7-yl)amino]-4-methylpentan-1-ol
(800 mg, 2.67 mmol), and 1-[(1R)-1-chloroethyl]-2-fluorobenzene (509 mg, 3.21 mmol).
"H NMR (DMSO-dg) & 7.97 (s, 2H), 7.53 (td, 1H), 7.29 (m, 1H), 7.17 (m, 1H), 7.15 (d,
1H), 6.89 (d, 1H), 5.22 (q, 1H), 4.61 (t, 1H), 4.24 (br s, 1H), 3.38 (dt, 1H), 3.28 (m, 1H),
1.65 (d, 3H), 1.59 (m, 1H), 1.49-1.32 (m, 2H), 0.87 (d, , 3H), 0.84 (d, 3H);

MS (EST) m/z 422 [M+H] .
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HPLC purification of

(21 ?)-2-({2-am no-5-[ (| -phenylethyl)thio][Il, 3]thiazolo
wp2pmA0wspyri m di n-7-yl }am no) - 4- met hyl pent an- PEDISE2006/000399
(Exanple 3) (500 ng) provided the title single

di astereonmer (150 nmg) . 1 (DMSO-J 6) d 7.98 (s,

2H), 7.45 (m 2H), 7.32 ( 2H), 7.24 (m IH), 6.87

(d, ITH), 4.95 (g, IH, 4.24 (br s, IH, 3.45 (m IH,
3.35(m IH, 1.68 (d, 3H), 1.62 (m IH), 1.42 (m

2H), 0.88 (d, 3H), 0.82 (d, 3H); M5 (ESI+) mz 405

[ MtH + . Exanpl e 5 3- (T ERample 3

)-l-rr2-Amino-7-{rrii?Vl -rhvdroxlyrret hvnbut yl | am noH1. 3
(2R)-2-¢ 13- Az 64 EphenylethyDthio][ 1,3 Jthiazolo[4.5-d]pyrimidin-7-yl} amino)-4-

lpyri i n-5-yl)thi olet hyl )benzonitrile a)
meth é%%’—f—]ﬁ?dwl oroet hyl JbenzonitrileThe title conpound

The tRScoRiPoRha @fhs loBtaliRbax laehiltae 60wl digstéreomeran &7 %giehdd
C startin from33§(ls-l- dr ox ethyl]benzomtrlle
accordigg gngenerad meghorhd| arnqmm 24eNIn0-t 7. 97 (s, | H),

ol s S48 e e

mmol} 884 @1 bibhibethyl)Lichzbne @45 4dg, 123 1Bnol)S (ESI+ ) niz 166

NV Retoh Ay FHE A G5 A G oAED) B %?m 1H), 6.77 @

1H), %]6%%‘{1%9 95%%9)&)% 6 ;%hh jy/ Bew '2 'éQz et 7 (dd, 18),

oyield cord| ng to
1.61 @€nenal 42¢nh2i),A.&7 @ SHn .85 (@m3H);
2-gm no-7-{[(1i2)-1-(hydroxynethyl)butyl]am no}[l,3]th
MS(ES\IZQ)W&MQ%[MTH}/H m di ne- 5(6H)-thione (2.87 g, 10.0
mrol ) and 3-[(li?)-I-chloroethyl]benzonitrile (2.31 g,
13.9 mol ). 1H NWVR (DMSO-d 6) : d 8.00 (s, 2H), 7.91
(s, IH, 7.82 (m IH, 7.69 (m IH, 7.52 (t, IH),
6.90 (d, IH, 5.00 (q, IH, 4.63 (t, IH, 4.13 (br s,
IH), 3.41 (m IH, 3.30Exampléht,

(2R)-2-[(2-Amino-5-{[(1R)-1-phenylethyl]thio}[1,3]thiazolo[4.5-d]pyrimidin-7-yl)amino]-
4-methylpentan-1-ol
HPLC purification of (2R)-2-({2-amino-5-[(1-phenylethyl)thio][1,3]thiazolo[4,5-

d]pyrimidin-7-yl} amino)-4-methylpentan-1-ol (Example 3) (500 mg) provided the title
single diastereomer (150 mg).

'H NMR (DMSO-ds) & 7.98 (s, 2H), 7.45 (m, 2H), 7.32 (m, 2H), 7.24 (m, 1H), 6.87 (4,
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] .

Example 5
3-{(18)-1-[(2-Amino-7-{[(1R)-1-(hydroxymethyl)butylJamino}[1.3]thiazolo[4,5-
dlpyrimidin-5-yDthio]ethyl}benzonitrile

a) 3-[(1R)-1-Chloroethyl] benzonitrile
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1.66 (d, 3H, 1.57 (m IH, 1.43 (m IH, 1.29 (m 2H)
0.86 (t, 3H); 13CNVR(DMSO-d 6) : d 170.8, 168.7,
woakiehi72585. 7, 145.9, 132.3, 130.8, 130.6, 129PBT/SE2006/000399

118.7, 111.2, 63.3, 59.7, 51.8, 42.3, 33.0, 21.8,

18.8, 14.0; M5 (ESI+) n12155[|\/H—|]+. Exanpl e 6

(2- RV2-{r2- Am no-5- ({ri"S)-T-r3-rnethyl sul fonvnphenyl 1
ethvUthio)ri. 31th|azolor45 ]pyrimdin-7-yll amno

ent

: 4- h
The (esPEipfad TRk ORIt S0y SRR ARRBeraistbe Fataring
ﬁom@quunﬂy&@@ By PRALShitrile é%guz@mnﬁfogm

I -T3- (et hyl'sul'fonyl ) phenyl ] et hanone (2

'H NMB (DMS€:dnth 79718 1§Bn@SaImniih dcb0kt, VB, éEQI(% §H)md B0 (d, 3H);
201

b
G NOGR BRED ik P-4 (k8 bt LG 9P) B2t 1160 141,255
din 21%yield f 15)-1-[3-
MS <§§€3ﬁ§éﬁ”&%ﬁﬁﬁ?8ﬁéﬁy|i& hano! ?100 LS"' ((3_ 5)0 mTEDI)
according to general method C. Ms (ESI+ ) mz 219
[ MEH + . )
b) 3- fﬁﬁ)fifiﬁ%zrﬁm—ﬂﬁiﬁ)—g WBydroxndetkyiut]aaihé Fn Y hidzeloyd b et

3] thi azol or4.5- dlvyrinidin-7- yl |
qiplthereonitiile ol The titl e conpound was

The t?&ee@s%{i}:g)gf{\ g&fﬁg]obtam_eg_lrrlrg ?‘g)ayl%lg accorjl tnﬁl §e1rer 1 method A starting
from@}- ayinb+ii- @[mH)-L/-Kl))&imml]lethylbteltﬁ}dnpw}t[&ﬁ}ihxazblom,a dpyyimidine-

5(6Hg—tlelﬁlém %%%Fgoﬁ))eq@% L(Tgi[g é@gjbgnﬁ%mle (231 g, 13.9

cording to general nethod o A 1H NI\/R (600 VHz,

O-d6) : d 8.00 (m 3H 7.81

"H Na/IR (DMEO-H8)) 5 8.006s(2HD), M9 (4165, 182 (mH)H)o, 7269 érmrlfﬁkg PRIt
o, il T, 51 G 69 9% bedoss g 880 BB 530 o,
1.66 (d, 3H), 1.57 (m, 1H), 1.43 (m, 1H), 1.29 (m, 2H), 0.86 (t, 3H);

3C 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 (EST ) m/z 415 [M+H] .

Example 6
(2R)-2-{[2-Amino-5-({(15)-1-[3-(methylsulfonyl)phenyl]ethyl} thio){1,3]thiazolo[4.5-
dlpyrimidin-7-yl]amino}-4-methylpentan-1-ol

a) (1S)-1-[3-(Methylsulfonyl)phenyl] 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 (EST') m/z 201 [M+H] .

b)1-[(1R)-1-Chloroethyl]-3-(methylsulfonyl)benzene
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M5 (ESI+) mz 482 [MtH + . 5 Exanple 7 2i V2-r

2-Am no-5- rri - | -phenylethvnthio 1.31thiazolor4 5-
wapyieiidst 7- vDam no] pentan- 1-ol 0 a) PCT/SE2006/000399

f(I R -1-Chl oroet hyl ] benzene The title conpound was

obtained in 67%yield usi ng, general nethod C starting

from (15)-1- rhenylethanol“(25 g, 0.20 nol). 1HNWR

(CcDA3) d 7.42 (m 2H), 7.36 (m 2H), 7.30 (m I|H),

.09 (q, 1. m |
The 1§ compgingd wspaiRbIG RN BPEASK AR hync hi o p
(meth;fﬁ{!rffgﬁ gleco 1Rimdl @90 i, G50 hmoY) Acesrdnie] b @eheat hethbd C.

ound was obtained’in 23%yield using

Mswﬁ;;azlzw}(lq@]Astartlngfrom(ZR) 0
e capto[ | 3] t hi azol o[ 4. 5- cT| pyri mi di n-7
-yI)am no]pentan | - ol (100 nmg, 0.35 mml) and
|

,IH) 495(m IH)

3344 (m | ,3_35%m
The tlltlbl)comfpoﬁxﬁii '@ais prﬁpﬁrcd froﬁB(2®)32 (Mpmirdo-3-mereapto[f)3thiazolo[4,5-

ayripoey b D ey Begipnd-pL bl s S 3hiBoD aha T PP
chloroe‘%ﬁ@zlﬂllg =(haeft: y'ldulfg}ﬂd%‘tféﬂ!&[eo(mll@eﬁwl n¥Bolyeédoydibe toy dneril Aethod

t hi azol o]
riniidmb5- yI)thloIethyI>benzon|tr|Ie 0 The title

1H N@&%ﬁ?%@@ 31 88,00 30 ¥'s3 (fh, hE§H60 (1, 1H) 6.91 (4, 1H)
5.06 (q, 1H) 4.66 (t, 1) 4.24 (br s, 1H) 3.38 (m, 1H) 3.28 (m, 1H) 3.23 (s, 3H) 1.69 (d,
3H) 1.59 (m, 1H) 1.34 - 1.46 (m, 2H) 0.86 (m, 6H);

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

Example 7
(2R)-2-[(2-Amino-5-{[(1S)-1-phenylethyl]thio }[1.3]thiazolo[4.5-d]pyrimidin-7-
ylamino]pentan-1-ol

a) [(1R)-1-Chloroethyl]benzene

The title compound was obtained in 67% yield using general method C starting from
(15)-1-phenylethanol (25 g, 0.20 mol).

'H NMR (CDCl3) & 7.42 (m, 2H), 7.36 (m, 2H), 7.30 (m, 1H), 5.09 (q, 1H), 1.85 (d, 3H);
MS (CI) m/z 141 [M+1]".

b) (2R)-2-[(2-Amino-5-{[(1S)-1-phenylethyl]thio}[1,3]thiazolo[4.5-d]pyrimidin-7-

yl)amino]pentan-1-ol

The title compound was obtained in 23% yield using general method A starting from (2R)-
2-[(2-amino-5-mercapto[ 1,3]thiazolo[4,5-d]pyrimidin-7-yl)amino]pentan-1-ol (100 mg,
0.35 mmol) and [(1R)-1-chloroethyl]benzene (54 mg, 0.38mmol).
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mer capto[ |, 3]t hi azol o[ 4, 5-J] pyri m di n-7-yl)am no] - 4-ne
t hyl pentan-|-ol (200ng, 0.67mvl) and

w@-2pdelio?2s81 - chl or oet hyl ] benzonitrile (166 ng, BCU/SEmOb}00399
according to general nethod A. 1H NWVR (CD30D) d 7.89 -
7.76 (m 2H) 7.57 (d, IH)rr?849 (m IH 5.12 (q, IH
4.42 (br s, is IH 3.53 ( IH 3.44 (m IH 1.63 -
1.76 (m 4H) 1.41 - 1.60 (m 2H) 0.96 (t, 6H; M

'H N&%S(gpgép?g A%‘%%&&’g Elgré 113}%?&0@5 5%9,,27031 (m, 2H), 7.22 (m, 1H), 6.86

hi oiri , |
C 1ﬁr?é?%§l(%1éﬁ%lg’nmf@%ﬁbﬁh%ﬂégt|t?yllﬁc)ng QHE t@s syht hlgls)llzggl(d
3H), S8 émni Ky, urst @b, 1EHHD1 %dslle(nedmﬁr&%yt gExer al nethod A
frgmthe reaction of (2i?)-2-[(2-am no-5-nercaptofl
MS (BSI b hi/a390 NA#H5-.J] pyri m di n- 7-
yl ) am no] - 4- met hyl pentan-1-ol (30 ng, 100 mMml) with
(1 -chl oropropyl )benzene (15.5 niL, 25 100 mmol ) to give
13 mg (31%yield) as an oil. 1H NVR (CD30D) d 7.39 (t,
2H) 7.28 (m 2H) 7.20 (t, IH 4.85 (dd, IH) 4.57 -
4.40 (m IH 3.62 (m Ilii)xaihlﬂes 3.48 (m IH 2.25 -
. ( 1. 6 e

| Ay p (g 3 g_‘ \ cly
ts) 5 4 el}{%—ﬂfih 30Exanpl e 10
Iin 1 P no- 1- r(ligVl-(hvdroxymnet hyl V3-net hyl
The tﬁl.etoplrrl}mmd &H& pﬁ‘:l)amdalz o1 Yrvield from (2R)-2-[(2-amino-5-

meresptH A Py A R R kRl penten- 19700

0. 67112111615 E{HBL[XIRF’P‘-CEIGQ%&W:H’O%ZMI&QMSHB{|1)(th@ﬁi)a)”ﬁcd&rd(r@&6
ng 5 mol) slurried in DCM (20 nL) and the
genera, m@thodnﬁm xture was cooled with an icebath.

'H NMR (CD;0D) & 7.89 - 7.76 (m, 2H) 7.57 (d, 1H) 7.49 (m, 1H) 5.12 (g, 1H) 4.42 (brs,
1H) 3.53 (m, 1H) 3.4 (m, 1H) 1.63 - 1.76 (m, 4H) 1.41 - 1.60 (m, 2H) 0.96 (¢, 6H);

MS (EST ') m/z 429 [M-+H] .

Example 9

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]thiazolo[4,5-d]pyrimidin-7-
yl)amino]-4-methylpentan-1-ol (30 mg, 100 pmol) with (1-chloropropyl)benzene (15.5 pL,
100 pmol) to give 13 mg (31% yield) as an oil.

'H NMR (CD;0D) & 7.39 (t, 2H) 7.28 (m, 2H) 7.20 (t, 1H) 4.85 (dd, 1H) 4.57 - 4.40 (m,
1H) 3.62 (m, 1H) 3.59 - 3.48 (m, 1H) 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 (BST ') m/z 418 [M-+H] "
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Thi onyl chloride ((255 m, 2.47 mmol) was added

dropwi se and the reaction was put in the refrigerator
woveareniogess . Wat er was added, the reaction m Xt BCE/SR2®6/000399

extracted twice with DCM washed with a 10% HC

solution, neutralized with saturated bi carbonate

solution, treated with brifie, dried (MJSO4), filtered

and evaporated to dryness. The crude product was

recrystallized from di eﬁhi%/l e]teg r / hexane to give 335
my (75%yield) of the t¥¥4@pP ﬁpound as a white solid.
3-{ (11W1 WA&H&MW&%@ (Hvd%x?m%@w()ss niehl)vlﬂut%ﬁarﬁﬁhfgﬂﬂuh?az@%rzt 5-

ﬂm@_@mm_mms Tes [MH + . b)
3-MR)-1-r(2-Am no-7-{faR)-1-a ivdroxynethyl)-3-
nmet hyl but yl Jam no} f 1 JJt hi azol of 4, 5-dJpyrimdi n-5-yl)th

a) 3-(195abiveln DebLamige The title conmpound was synthesized
as a mxture of two diastereoners by general nethod A
Diethf/lanitine 1290 pbc2.4 5 mmodl) was added 3-(1-hydroxyethyl)benzamide (400 mg,

245 oDk TR 20 85 SRR kiacthh BiiRagt Rhdeasy Lt kil

bath. "P‘hfdﬂyf’cl{ll)n (95 ogt k) mgﬁhﬁﬁidea QréfBvisd S8 fhieBéaktion was put

Separ at i on the mxture 31 preparative HPLC gave a
in thmﬂgemtm ca@tmgbto Weater(wasragded, oe iphetian) migdurg wag ektracteq twice

v RSl BBy il il

solutio) tré’a!céﬂ7wft]ifbnhé‘|)dribdZMg€®,4) BiHpred.an0 e(/iiporhﬂebl toldifyfess. Thed@ude
(m 0.96 (t, 6H); M5 (ESI+ ) niz l[n,;—go
producgygﬁfﬂcgysiajhzed from diethylether / hexane to glve 335 g (75% yield) of the

@m ({l-r3-(trifluoromethvnphenyllethvU
title ﬁﬂlpg ?é%%t |azgll-(gr4 5- t |pg rimdin-7-vHam no

'H NMR (GHilbyf@ent/pd 7.90-(9) 1H)E71 (4, LH) ¢oadutid) a6 (t, 1H) 5.14 (q, 1H)
188ggnt hesi zed as a mxture of two diastereomers by

AED 4160r(at
MS (EST ') m/z 183, 185 [M+H]+.

b) 3-{(1R)-1-[(2-Amino-7-{[(1R)-1-(hydroxymethyl)-3-
methylbutyllamino}[1,3]thiazolo[4,5-d]pyrimidin-5-yl)thio] ethyl}benzamide

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]thiazolo[4,5-d]pyrimidin-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 a single diastereomer
(6 mg, 13% yield) as an oil.

'H NMR (CD;0D) 6 7.99 (s, 1H) 7.73 (d, 1H) 7.69 (d, 1H) 7.41 (t, 1H) 5.15(q, 1H) 4.43 -
4,52 (m, 1H) 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] .



10

15

20

25

30

s Afromthe reaction of
(21 ?)-2-[(2-am no-5-nmercaptof |
woO3hdchioassl of 4, 5- <f | pyri mi di n-7- yl)am no] PCT/SE2006/000399

-4-met hyl pentan- |I-ol (30 ng, 0.1 nmol) wth
3- (I bronoet hyl) trifluoron?éhylbenzene (15.5 m, 0.1
mol) to give 38 ng (81% yield) as an oil. 1H NWVR (600
EI\S/HZ16 E:DSO)%_Dd 7.81 - 7. 71 (m 2H) 7.57 - 7.44 (m 2H)
. q, | 4.43 o (s, .31 (s, 0.5H) 3.59 (m
IH) 3.55 - 3.40 (m |mE§al‘?He( , 3H) 1.69 (m O.5H)(

(2R)- il {ﬁ? AQI':IIhog (g EDBalﬁtrﬁ?aomu;,thmp&?éﬁ?thvllﬂﬁ&r1 BlthibFlo[d. 26

Lad, 2. ) [MHH +
d]pmﬂmﬁﬂle_]@}-ﬁr-methvmentan-l -ol
The tgl% | 2o M‘ﬁ}”@ﬁm A _es%eg af ﬁﬁﬁ%&%ﬁ%}(ﬁéﬁ%ﬁ@ﬂ&%%g%ﬂérgféiethod

A frodr Bk réa}:tmn of (2R)-2-[(2-amino-5-mercapto[ 1,3]thiazolo[4,5- d]pynm1d1n—7-

(2R) - 2-r F2- Am no- ﬁ))’?enz\dthl 0) FI 3Jth| azol of 4, 5- dJpy
yDanyipg]cf-methyjnestanrieph(30ag hbmumal) withet@y| pent an- 1- ol

brompegﬁ,}ralﬁtéﬁ%&}ogﬁe%ylﬁe gk‘f%{r(él[% ME,][Q. E@&tglggilé‘i}lrg 3§ gﬁ%@ 1% e{l‘d)%s an
oil. and (i ?)- -msthylleuci nol,(956 ng, 7.29 mml) vvere
mxed in NMP (7.5 nL). The resulting_ sol uti

"H NMR (606 MHe, GREOB) dddr- A7 hirerBHehShat fdé ﬁm?g) 5db (g, 1H) 4.43

f 0 r [
oS85y ) LRSS RT) y S8 1.
(m, OFEECH. ﬂ@mtle{)wa@ coBl7gat ¢H) byof(dd, 3O 8:61(ddyvh.§Hepl Wi t h
wat er and dried,_in vacuo. The crude product was

MS (BESI I)fm/ﬁd72:)BMﬁ-H§iSh col uim chromat ography on silica
(DCM Et OAc 50:50 to 0:100) to give 1.42 g (72% yi el d)
of the title conmpound as a yellow solid. 1 NVR (DvVsQd
6) d 7.97 (br s, 2H), 7.40 (m 2H), 7.28 (m 2H), 7.21
(m IH), 4.73 (dd, O IH), 4.64 (br s, IH, 4.32 (br s,
2H), 3.52-3.37 (m 2H), ExafpldE2 3H), 1.55-1.35 (m

(2R)- ZH} {‘ 2-Amino-5-[(1-phenylethythio][1.3thiazolo[4,5-d]pyrimidin-7-
v1Y(methyl)amino]-4-methylpentan-1-ol

a) (2R)-2-[[2-Amino-5-(benzylthio)[l,3]thiazolo[4,5-d]pyrimidin-7-yl] (methyl)amino]-4-
methylpentan-1-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
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-dg) & 7.97 (br s, 2H), 7.40 (m, 2H), 7.28 (m, 2H), 7.21 (m, 1H), 4.73 (dd,
1H), 4.64 (br s, 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);
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1.27 (m IH, 0.88 (d, 3H, 0.80 (d, 3H ;M (ESI + )
mz 404 [MtH + . b)
WO 2606/18725¢ 2- Ami no- 5- mer capt o[ 1. 3]t hi azol o[ 4, 5- #CPBE2WH/600399

in-7-yl)(methyl)amnol -4- nethyl pentan-1-ol s A
t hree- neck round- bott oned %}dask was imersed in a dry
i ce/ ethanol cooling bath a equi pped with a dry
i ce/ et hanol condenser. The system was flushed with
ni trogen and apgnoni a (approxinately 50 nl) was

MS (ESinperstd [Mitld] t he flask. (2i?)-2-[[2-Anino-5-
(ben2ylthio)[I, 3]thiazol o[ 4,5-c?] pyri mdin-7-yl](nmethy
| ) amo] - 4- rrethyl pentan-1-ol ( I g, 2.5 nml) was added

b) (21@%?&—41111110-35%1@';515%[} 3”91329[0?4 s d?z%rz%% Q‘{Yl)ﬁ%ﬁ} ;l)cf?ﬁlinoﬁtl-

SOUTrarir mret dal
meﬂu@mﬂgl pBe by one to the reacti on mxture V\hen a

R A T,
equlpg%ﬁgaphg dﬁ?&efe‘f@ﬁgf @nRenRf he\éggt@ﬁl &a%hﬁhéd W(ﬁ nﬁﬂ%%ﬁ and

xture was neutra d wth

ammcpirh Gappidxémpelycs Ome}iWesj cqr&lehmd! istol thel ﬂﬂﬁi@ (Zﬁ)l-z H@tq-%l@ilrby5-

e b g B B e o

2.5 mﬂl@ &Meg tcﬁt)he ‘ha@l@ TERARY inS clédﬂ)yell&;véaluﬁbﬁ SinalPpikces of
, 3.52-3.38 (m 2H), 3.01 (s, 3H)
sodium 155ta11_(s% 2( annz)Hyere }gd@i anedyy qug to |t1p,q) reaqlogr,m](xﬁqreﬁw}len TS

persm%eévgbhy c{o ﬁ%p&%@gﬁueﬁih% n@qo@% )??])“% Tﬁll}lé;f was added to quench the
reactlbILlJ m&iﬁfl@hl@ [whs 5v£ﬂqi)iytlédr11 pifdWatet(50 mL) was added and the mixture was
vU( et hyl) am no] - 4- net ent an- | Th tl
neutrelwéduﬁa I@iﬂs(%t) R e ShEBreg TiAlea OB ofiguyas collocted by
ﬁltrat?rgfa% ?15&?@( SaftY 2 SEBRE R J&@&&‘Rﬂyleldf@@rﬁl% BthE &8 ChABoid

am no-5-nmercapto[|,3]thiazol of 4, 5- pyrlmd
(80%iyield). yl ) (et hyl ) am no] - 4- net hyI pent an- | - ol (31 ny,

' NM%@NI[SS} gq%etzzé (ﬁb fagge@ 2 2508, 284 {6, 275:52%.38 m, 21),

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] .

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

v} (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-mercapto[1,3]thiazolo[4,5-d]pyrimidin-7-
y1)(methyl)amino]-4-methylpentan-1-ol (31.4 mg, 0.1 mmol) with 1-bromoethylbenzene
(13.5 uL, 0.1 mmol) to give 26 mg (62% yield).

"H NMR (DMSO-ds) & 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 (d, 3H) 1.68 (dd, 3H) 1.52
(m, 1H) 1.43 (m, 1H) 1.35-1.24 (m, 1H) 0.88 (d, 3H) 0.83 (d, 3H);

MS (ESTT) m/z 418 [M-+H]
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1H NVR (DMBO-J 6) d 7.96 (s, 2H) 7.43 (t, 2H) 7.32 (m
2H) 7.23 (t, IH 5.02-4.92 (m IH 4.83 - 4.71 (m IH)
wa 2606/10%2581 H) 3.53 - 3.38 (m 2H) 3.01 (d, 3H)Pa&TA82006/000399
(dd, 3H) 1.52 (m IH 1.43 (m IH 1.35-1.24 (m IH)
0.88 (d, 3H) 0.83 (d, 3%0;35/5 (ESI +) mz 4 18 [ M+tH] +
. OExanple 13
2R) -|2-r(2-Arri no-5-{ri-(2-chl orophenvnethyllthio}rL31th
iazol or4,5-J]pyrimdin ' ~| - 4- met hyl pent an-
1-ol 5 a) 1-Chloro-2- (1£§ﬁ‘¥‘8ie§gﬁvaenzene yl'hgoonyl

(2R)-I<z‘l_w(23M§o thila?whlo%hénm@mmmmr@ﬂﬁﬁgzdl@m 5-dlpyrimidin-7-

Iorophenyl)ethanol (1.0 g, 6.3 mmol) 1 n toluene

1anisg)- t 1yl xture was allowed to stir at room
tenperature for 2 h. To the reaction m xture was added
10% ag. HCO solution (20 nL). The organi c phase was

a) l- @Ezgﬁg_gt(gzd;haﬁgem@smgew th anot her portion of 10% aq.

solution, brine (20 nL) and 10 then sep t%t
Thioggd pb]@rlgg(ﬁl 49 8pb¥ gpggolﬁ yap idd@ 1-(2- chlorophenyl%e nol (1.0 g, 6.3

oo Y44
To th r&detith bhixtyye was Sdlled 3bi6 ) HGlsolm}ion (20 mL). The organic phase was
separ%%&ééé%gﬁ_@ g]q @Qt}'léﬁﬁ{ﬂ)ﬂflpzn?g lOQ)’ ac(ljﬁgyslc)h% hy{)}ntlehbg} 4

then ¥ 0 hridd BRd BoepBRRdan Pkd\f?éle 1RBlokd-bL(e- &Maﬂﬂ%e‘ﬁ@&le in 72%

tainéd as a mxture o di astereoners in 24%
y1e1dy| eI d according to general nethod A starting from

e YR OSSO TR LRI A OBy 7139 G- 573 KBy L2 (B
d). et hyl pentan-1-ol (20 ng, 0.047 20 mmvol) and

| -chl oro-2-(l-chl oroet hyl)benzene (10 ng, 0.057 mmol).
1 NWR (DVMSO-J 6) d 7.83 (2H, nm), 7.48 (IH, d), 7.32

b) (ZM—'Z_'—’[ (pAmzno %5 ! f l(f' chﬂdphenv]l)%ﬂgvlﬂzo}/’ 1,3]thiazolo[4.5-d]pyrimidin-7-

vl)amino]-4-methylpentan-1-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]thiazolo[4,5-d]pyrimidin-7-yl)amino]-4-methylpentan-1-ol (20 mg, 0.047
mmol) and 1-chloro-2-(1-chloroethyl)benzene (10 mg, 0.057 mmol).

"H NMR (DMSO-ds) & 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);

BC NMR (DMSO-dq) 6 171.18, 169.14, 165.75, 165.64, 155.97, 140.63, 132.62, 129.91,
129.04, 128.96, 127.94, 64.08, 63.88, 50.59, 24.70, 23.67, 22.33, 22.22, 22.01;

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

Example 14
(2R)-2-[(2-Amino-5-{[1-(3-methoxyphenyl)ethyl]thio}[1,3]thiazolo[4.5-d[pyrimidin-7-
yvDamino}-4-methylpentan-1-ol
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m, 6.79 (IH d), 5.22 (IH m, 4.13 (IH m,
3.29-3.17 (2H, m, 1.52 (3H, dd), 1.47 (IH n), 1.31
wORkbie/my2581. 25 (IH, m, 0.76 (3H, dd), 0.73 (3PCTLE006/000399
13C NMR (DVMBSO-J 6) d 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 (ESI+ ) mlz 438, 440 [ M+tH + . Exanple
14 30
a) I- L X n€C3- et hoxyphenvDet hyl | t hi oUL31t

The tﬁ‘l'f%%ﬁxgeﬁﬁfd @Fs] %:lﬁt)ﬁ Tne 805990 il P BR! frort 1 trﬂé’th@)%ﬂih@ﬁbfl)ethanol

| or oet hyl J - 3- net hoxybenzene The titl
(OSg;Gnmnull)dndvasnglﬂteamtbdd phESBplyildl(a). starting from

NMRLCRR LS T8 (Bl @78 0. 2 s 32 R e et sy 3 53, 5,

6.76 (2H, 6.62 (IH dd), 4.81 (IH,
162‘(37’%9)(% s), (1 62 ?%H, d). é) > ( V-
(2R)-2-f (' 2- Ani no-5-{ Fl -

b Z-t 4”’ he yl) hy Io f ,4 I i 10 9fa olo ]59&, r'”ngm 7-

Da DRl aa,SJ_@[mxture of two d| astereoners in 25%

yre accor to general nmethod A starting_from
The t(tm comppupd wag ﬁgﬁqgleg as a mixture of two diastereomers in 25% yield

acco ng%égzrgérgr B }ngg%lg ﬁ%%@%%q(%—q{éﬁhalsy' ) ani noj - 4- e
mercbpt()ﬂl ﬂmlﬂbhﬁﬂhyd]byﬁmﬂhm-ﬁ otyndnglehenefltylpentan-1-01 (M mg, 0.07
mmop, aB# - éhchlﬁioeﬂs’?wgwlr@?ylﬁnze%‘?&ﬁ tnlgh@%ﬁ?mo 38§5I (H | Hm

g N{@Hﬂ%% %)288 %’é @ 9 3 1]37%9! 2412) gk7 (ﬁ{%)i(e% gﬁ m)lé. 51(1}1
m), 4(FBSIH, In)yW.55 454, hridyH.17(1H, Eagamsn@ms) 1.51 (3H d), 148 (1H m),
1.31 (2H, m), 0.76 (6H, m);

B

MS (ESI') m/z 434 [M-+H] .

Example 15
(2R)-2-[(2-amino-5-{[(1S)-1-phenylethyl]thio }[1.3]thiazolo[4.5-d]pyrimidin-7-yl)amino]-
4-methylpentan-1-ol

i) Using Process (a)

4-methylpentan-1-ol

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-yl)amino]-4-methylpentan-1-ol
(27 g, 90 mmol) and [(1R)-1-chloroethyl]benzene (19 g, 135 mmol).

'H NMR (DMSO-dg) & 7.95 (br s, 2H), 7.43 (m, 2H), 7.31 (m, 2H), 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, 2H), 1.66 (d, 3H), 1.59 (m,
1H), 1.41 (m, 2H), 0.87 (d, 3H), 0.84 (d, 3H);

MS (ESI') m/z 404 [M-+H] .
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C2i ?V2-r (' 2- ammo- 5- (rd5
) -1 - phenyl et hyl | t hi oUl. 31t hi azol or 4. 5- JlI
WOoRleniss- 7- vnam no] - 4- net hyl pentan- 1-ol i) PUSISBEZP06/000399
Process (a)
r2i ?V2-rr2- Am no-5-(rri”-| henyl ethyl I thio>ri. 31t hiaz
ol or4.5-JI pyri mdm 7-vnam %‘g - met hyl pent an- 1- ol
The titl e conpound was obt ai ned in 42%vyield using
general method A starting from (2i7?)-
2-[(2-am ]no 5-mercapto[l,3]thiazolo[4,5-c(lpyrimdin-7
nmet hyl pentan-1-ol (27 g, 90 mmol ) and
i) U%i%)’) -Fkg(ﬁfloroet hyl ] benzene (19 g, 135 m’ml)? 1H NMR
a)6A@kﬁ@dffﬁ&?)dﬂhe@ﬂeﬂmﬁﬂao}@tﬂﬂldm 468 (m 2H), 7.31 (m

NaH @(_)QAS 1|n|%11% %ng £y % g?rmggl) ?aio(wégl b&’4 aBé g‘g’ r{xﬁ,\ fzrﬁol_g \ila%%c%d to

6- arm§1942 ﬁéﬁcapté $nidiR-4.dthmonbhdratel. 0 nﬁlnBl? i EME @0, mL). After
3H); M5 (ESI+ ) mz 404 1 M H) ng
30 rmp; ﬁ&@)gkcbbyoe&)yl]benzene (1.4 g, 10 mmol) was a ded and the reactlon mixture

was sfigided; TheRkelod RE0KLEIA bl Ryt £ 05 Ol then

poureggntolwm‘ﬁ‘(ba S‘GQQL)adKﬂe @reofpitated solid material was ﬁltered off and washed
am no- 2- mer capt opyri m di n-4-o0]_ no drate (1.6 g,

with wefehd gthsrrio ge t tzgéfmmp%ﬂ@e? Ul rﬁ%f felgre (109

1 r

HN%QDZ}% dﬁyég ﬁg%’l on xt ur(g)ils\gzggs? ?rgr(m%?'\g?gs’t};{)’ 1.67

(d,3Mhe reaction was concentrated in vacuo to ca. 10 nL
volune and then poured into water (ca. 50 mi). The
precipitated solid material was filtered off and

b) 2%@%@'6@ SEDI-M ilidih & sonpound

Pyridﬁi;i . 36@. éﬁbmngo¥)§$awé)ded 10 @3minp-24{E)L; -A:pgznxlgt,hyﬂt-h)%q}(pryn.riaﬁdin-
-0l 3B i ihon BAd KSGN (L7 gk ol PRYIE £29 Pl Th egetiop mixgure

was cdbR\rtb §lodi did BréthingY 0168120 8.0(Rm61)Gvas thén madi n Wpcﬁd&e dThe

to 6-am no- 2- {[(§15)-I - phenyl et hyl ]t hi o} pyri m di
reaction mixture was poured into water after 2h and the orange pfecipitate 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 b, the reaction mixture was poured into water, the
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-dg) & 8.16 (br s, 1H), 7.47-7.24 (m, 5H), 5.05 (q, 1H), 1.71 (d, 3H).

¢) 7-Chloro-5-{[(1S)-1-phenylethyl]thio}[1,3]thiazolo[4, 5-d]pyrimidin-2-amine
POCI; (1 mL) was added to DMF (1 mL) in dioxane (6 mL). 2-Amino-5-{[(1S)-1-
phenylethyl]thio}[1,3]thiazolo[4,5-d]pyrimidin-7-ol (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
room temperature and was then extracted 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).
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4-0l (19, 4 mol) and KSCN ( 1.7 g, 16 nmmol) in DW

(20 nm.). The reaction m xture was cooled to 0O C and
worawiwes§0. 65 g, 4.0 mMmmol) was then added i n BAE/SE2006/000399

portion. The reaction m xture was poured into water

after 2h and the orange prggi pitate was filtered off

and washed with water. The solid was suspended in a

m xture of DMF (6 nL) and water (2 nL) and heated to

110 _C. 30 h, the r [ O I Xt yr p
NV @VS0es SERE (b 230 S Er SEibi Sk 80046 1P T 8P EH TP
and washed with water and ether. The solid was dried
in vacuumat 40 Cto give the title conpound (0.8 g,
d) ZRﬁB%{}Lhedi;d}iﬂ(b‘I&WRpthl@ﬂzia}/ B3 hiatdlo[K5-HHyrimidin-7-
1. A7.7 24, ( 5.05 (g, IH, 1.71 (d, 3H). c)
Dam; /. phenyl et hyl ]t hi o} Fl , 3Jt hi azol of 4, 5-
DIPE%J@D ln'ig @'Iﬁmgr)%H& @qeﬁ’&&médlﬂg-)s m&ﬁﬁlo?d:%f@ add@dBF-dhldro-5-

di oxané (6 ml). 2-Am no-5-

{[(1Sbhqahpn}elﬁﬂnyl]}m¢1}l[b,}SlthlaaqlpEﬂ A yoiade- é]awlrei @Pame, 9-Sonmpl) in
v i BB R G4 PR B0 o

waterindlentrecte@svith @etye dcdtﬂe StheCorgaic phandtwasd@riet (1Mg$@&) evaporated
reacti on was .cool ed to roomtenperat

and thywegidpe was H’h‘éﬁ%‘%ﬂ%ﬁhrﬁ?@ I B R g éﬁ&ﬁ@tw Be¥S tb& title

ﬁﬁdgjﬂ@% 554 _mxture was aIIovv_ed to attain room
compp rature %1 s then extracted with Et QAc. The

H NMR}@IDIM(SO ayerT. Qﬁa@r p,a’zsdﬂé)ed 48K agh, 231 emeZHpﬁ 28i(hi, ¢ ) 85 (d,
concentrated to ryness to | V

1), 9§ 5, kil SRS o 47 St D). 168 € TBT (o

1H), Zéﬁgh%’@ d5kh),o484f 6f; ' H. 1. 69 (d 3H) . d)

o 5°(r ( -1 =‘phenyl et hyl | t hi o} r L31t hi azo

I i n-7- vDam no] - 4- et hyl pent an-1| - ol

MS(EIgPéA (%%ﬁm Hﬂs nmol ) and >-1eucinol (400 ng, 3.4

nmol ) were added to 7-chl oro-5-

{[(15)-1-phenylethyl]thio}[I|,3]thiazol o[ 4,5-J]pyrim di

n-2-amne (300 ng, 0.9 mml) in NVP (6 nmlL) and the

m xture was heated to 1%? 624 h. The mxture was

poured into water and ex gt ed with ethyl acetate.
(2R)YThE2amgiacise{[(tad ephemglethyi Jddo ¥ [MBHBIAzolof4. dphiwaingidin-7-y)amino]-

4-fluoro-4-methylpentan-1-ol

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-d]pyrimidin-2-amine (0.49 g, 1.52 mmol) and (2R)-2-
amino-4-fluoro-4-methylpentan-1-ol (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).

"H NMR (400 MHz, CD;0D): & 7.48 (m, 2H), 7.32 (m, 2H), 7.23 (m, 1H), 5.09 (q, 1H),
4.66 (brs, 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] .
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and the residue was purified by flash col um
chromat ography (EtQAc) to give the title conpound (200
wagpocad¥tsyi el d). 1H NVR (DMBO-d 6) d 7.95 (br ®CTRKE)006/000399
7.43 (m 2H), 7.31 (m 2H), 7.22 (m IH, 6.85 (d,
IH, 4.96 (q, IH), 4.64 (t, . H, 4.27 (br s, IH, 3.44
- 330 (m 2H), 1.66 (d, 3, 1.59 (m IH, 1.41 (m
2H), 0.87 (d, 3H), 0.84 (d, 3H); M5 (ESI+ ) niz 404
[ MtH + . Exanple 16 igV2-[(2-anmmp-5-(r (15
r)-1-phenyl et hv hthi o>|
131t hi azol or4. 5-"1pyri megdhmple ynam nol -
4- quoro 4- et hyl pent an- 1- oI DI PEA (O 83 nL, 4.75
? 3 Si 1 1(rflaorophemyl yethyd fthi igzobp[4 Odlpyrimidin-7-

Da rhinglﬂet%!tﬂ ﬁ%l " _iinazol o[ 4, 5-J] pyr| m di n- 2- am ne
(2R)

am no-4-fluoro-4-nmethyl pentan-1-ol (2 nmol) in NWP (2
mL) and t he reactlon n1xture was stlrred at 120C for
6-Amino-2p Ayorephesn s Hidin-drol o conpound

Naﬂg 0/2%1_@11 gag/gy%beﬁ %1}@94\%@ 51498?%& g&@é@?)oy N%%ﬂ(% 099 g,
2.7 mén@P to Gansno-Rihercapt@iyridnidin-4-o] mdhphydRate P4.23 8L IrmnRH) in
DMF @} gﬂéf Afigh 30 mintes, 11 A -chfbrodtitl-3-uofabénzéna (5.4 51 s
mmo(z)aﬁ DIAF(1@ nf Y WRs 28 drict the fedefiby i RRRORWIERY Ifdt 22 10 Uhe

thlazolor4 -fi ppyrimdm7-
reaction)rapdure vas cbnqmtr@ted apparjitioneshpeiyvean wategargl) DCM, the organic

phase Wa%flnﬁ*\%édé%é!% ﬁ ey ;ioratl(_’[(!lJ glgn%qrhse %A %Ssaﬂ%rﬁ;e \A&)f@% 8&%191’]11
chro@elobiph$ (4 Sepwise @Ta?diénN&Bﬁ‘lO (’/Ql\m{ @n CEICI;)norpive thieotitle
6- am no- 2- ner capt opyri m di n-4-ol nonohydrate (4.23 g,

comprand (3B 12) 73k yield).
'H NMR (400 MHz, DMSO-ds): & 7.35 (m, 1H), 7.13 (m, 1H), 6.99 (m, 2H), 6.29 (s, 2H),

5.00 (q, 1H), 4.76 (br s, 1H), 1.49 (d, 3H);

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

b) 2-Amino-5-{[(1S)-1-(2-fluorophenyl)ethyl]thio}[1.3]thiazolo[4,5-d]pyrimidin-7-ol
KSCN (10.76 g, 110.7 mmol) and pyridine (3.9 mL, 49.2 mmol) was added to 6-amino-2-
{[(18)-1-(2-fluorophenyl)ethyl]thio} pyrimidin-4-ol (6.53g, 24.6 mmol) in DMF (70 mL).
The mixture was cooled to 0 °C and Br, was added dropwise. After 3.5 h the reaction

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

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

¢) 7-Chloro-5-{[(1S)-1-Q2-fluorophenyl)ethyl]thio}[1,3]thiazolo[4,5-d]pyrimidin-2-amine
POCI; (2.77 mL, 29.7 mmol) was added to DMF (3.07 mL, 39.6 mmol) in dioxane (30
mL). After 30 minutes this mixture was added to a solution of 2-amino-5-{[(1.5)-1-(2-
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DMF (40 mL). After 30 m nutes,

[-T(li?)-1-chloroethyl]-2-fluorobenzene (5.0 g, 31.5
wOQotsrmof2ssi n DMF (10 nl) was added and the rea®CiT/SR2006/000399

m xture was stirred for 24 h. The reaction m xture was

concentrated and partiti ongg bet ween water and DCM

the organic phase was dried’ (MySO4) and evaporated.

The reS| due was purified by flash colum

fuoregera O GRY L { R e -G o (538 1AaRPh i fioxane
(100 h%} éAfoM;ig(xﬂgnﬁtéM%agWrﬁL) 29, 7H) ﬁnﬂel)?'v:'azaé I(Smdeﬁ%‘\)he réaclﬁn ik ture

q ,
was hebted 49 30 P ,f0112 thftc,t coskplg tq\xso(rﬁgnper)aw,zweg 2p mlp)]was

careflygdnd aad fhecPtne mixipie e gREA gt 301 m LHPBpISe 2 phjoom

temp@aRk@fof 291 dthe Yédctbal kfixthredkasfbulGid weker ﬁlcgthe l‘dxﬁhea prempltate
mml ) and pyridine (3.9 nL, 49.2 nmol) was _added t
was ®llggteh dhe-soligl pias purified by flash column chromatography (5% MeOH in

U, Ve pyri m di n-4- ol
CHCF% Vé&’fi fé n%%%?ﬂ&hs)%é(g%)pi . The m xture was
'H NMID{AI@O MHzIDISGME): BRDAES2HYI A58 (ah, WM K82 (miYf 1Y, 7.20%mh 2H),
the reaction m xture was poured into water and the
522(%&%& PrekPP)iate was collected by filtration. The

4+ d was sus%nded ina mxture of DM (75 nmL) and
MS(ﬁé%év"/{%l WyHAnd heated to 120 25 C for 8 h. The

reaction m xture was poured into water and the solid
was collected by filtration and dried in vacuum at 40

d) (2@-99(314%4-967/4119; ]32%6%1’1@%1&61:»472};@}fl%y%zdzioﬁi/dﬁrdlhﬁ imidin-
ESI+) miz 323 [ MFH +

7-Vl)mnm7-r4rfhmo{4rme lnenmfl*'-’f-aluorophenyl)et hynt hi o} FI , 3] t hi

prPEELSS a1 S A AN endR SRS L7 7, T 29,7
ﬂuoré@fénm)éthy%icﬁl[l 3Rhiaveludes dipyrisidin- ammev(/a§ 6agdédntol)and

sol ution

(2R)Z-eminerg- %uqrp(ﬁ@fthylneztaprlu@r(émﬁ&) 5 S (3 1) o i sk the
reactftfithXhfte 3t glgjo m_;dpﬁ fH‘i’é rzvaé’%m(r@d o 9watel= nd tHE‘"B%Echgl'tzﬂe was

| oxane m nut es
colleﬁ@d By fitodtjonndibe salitbatas pméiadebardiaSb nolmrmt Qhr@natasrahb}a(aeﬂepwme

grad\%tt cg”% /C -2159%05%@ éf-IbF rlei)a{]rgtweon’Eerpo glve LA {léJ <r:oempound
(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 (q, 1H),
4.40 (m, 1H), 3.35-3-21 (m, 2H), 1.82-1.72 (m, 2H), 1.50 (d, 3H), 1.17 (m, 6H);

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

Example 18
(2R)-2-[(2-Amino-5-{[(1S)-1-(3-fluorophenyl)ethyl]thio}[1.3]thiazolo[4.5-d]pyrimidin-7-

vDaminol-4-methylpentan-1-ol

a) 1-[(1R)-1-Chloroethyl]-3-fluorobenzene
The title compound was obtained in 49% yield with 94.5% enantiomeric excess using

general method C starting from (1.5)-1-(3-fluorophenyl)ethanol (4.20 g, 30 mmol).
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0,
5 7 l&nlmg -mrﬁgt by &rﬁarﬁ]fdcl] pyrimdin-2-amre (1.36 g, 4.0
-Z-amo- 4-f | uor o- 4- met hyl pentan-1-ol (4
The uﬁnxto)nponnmms ogamgyl in At ‘t/oesrleldtu»smgugngeralrme edd stanting from (2R)-

carefully added and the resulting m xture was stirred

at 80 Cfor 30 mnutes and at room5 tenperature for 2
wa .200h87258act i on m xture was poured into wat er PAMSELH06/000399

fornmed precipitate was col |l ected. The solid was

purified by flash col um cg omat ogr aphy (5% MeOH i n

CHCO 3) to give the title ¢ ound (5.91 g, 88%yield).

1TUNMR (400 I\/Hz DI\/BOJ*): d 8.94 (s, 2H) 7.58 (m

7. 20
g NMEQ (3@Q)IVIH|Z,GD qég,aa 47 ) @%@;ﬁ ey, 19 o, tufh s @,
3H) (2R)-2-r(2-Afnino-5-{jaS)-1-(2- nuoroChenyI )et hyl ]t hi o)
"rL31t hi azol o[ 4. 5-dl pyri m di n-
7-yl)am nol - 4-fl uoro- 4- net hyl pentan-1-ol DI PEA (2 09.

i 4hikS)

b) (2

2P a oGRS e PR e D B o
(0.30vB19.(Pifrof ), q(IRy-1E J;tﬁsﬂmeﬂ@n]umﬂusﬂmbmh@gr #phyl.{ amol) and NaBH,

stepw se rad| ent of 5% 10% MeOH in CHO 3) and
(0-018®5ér13mi0 e HPLC to give the title conpound 20 (0. 22

1 . ) 0 , ; 3 I
g S QR 00 LRI s Gy ot 8
4.38 (it 1H)3 3315 (8, 2H),(1163 @LIBH).11.82 ¢, 212), 0r88 @EH)L. 50 (d,
3H, 1.17 (m 6H); M5 (ESI+ ) mz 440 [MrH + . 25
MS (Esarypia/e 42:8 [M#-H] .
-Ammo-S-irri™-1-rS-fluorophenvDet hylithio-iridJdithiazol
or"S-c ppyrimdin-?- vDam nol - 4- net hyl pentan-1-ol a)
| -[(I R)-1-Chl oroethyl]-3-fluorobenzene

Pharmacological Screens

Materials

Recombinant human fractalkine (hCX;CL1) and recombinant human interleukin-8 (IL-8 or
hCXCLS) were purchased from PeproTech Inc., UK. Recombinant ['*°I]-fractalkine
(human) and [**I] hIL-8 with the specific activity of 2200 Ci/mmol, was purchased from
NEN® Life Science Products, Inc., UK. Fluo4-AM was purchased from Molecular Probes,
US. All other chemicals were of analytical grade.

Cells

The complete human CX3CR1 cDNA (GenBank accession number U20350) was extracted
from human brain mRNA (Superscript, Life Technologies) and ligated into pCR-Blunt II
TOPO vector (InVitrogen). The insert corresponding hCX3CR1 was isolated and further
subcloned into pcDNA3.1zeo. Plasmid DNA was prepared using Plasmid Midi Kit
(Qiagen). Using Superfect Transfection Reagent (Qiagen) according to the manufacturer’s

protocol the expression plasmid for hCX3CR1 was then introduced into human embryonic
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30 The title conmpound was obtained in 49%yield with
94. 5% enanti oneri c excess using general nethod C
weoeeanstiongsf rom (15) -1 - (3-fl uor ophenyl ) et hanol P4TR82096/000399
30 Mol ). IHNWR (300 MHz, DMSO-rf*) d 7.47-7.30 (m
3H); 7.16 (t, IH); 5.36 (q,39IH) 1.78 (d, 3H). b)
(2R) 2-f(2-Am no-5-{F(I S)-I=(3-iluorophenyl)ethyllthio
. 31t hi azol or4. 5-dl Oyri m di n-

kidn%&i’l'%ﬁq%g%g THER S5 b it Sotip B ar ar ok B BT or g &
chim%rgé;ﬁﬂragﬂgﬁ) Goc%s h( 420 1% Qva@‘;g'éﬁé}%ﬁ [uhlmﬁk E&icﬁ? gi()@ dfb/ L) and

In-7/ - 4- met Kyl pent an- - ol
hy grobhatimigio) uglllnL[) éélec’fi,)onl meﬂuﬂ:hex@tplpyba]troas ﬂieumﬂm b)erezmamtamed in

Dulb qum@ﬁ@amw&g@{hgg; @%Ergﬁcl’)lt %11'459 F ?27(@153{]5:‘%\5211:? H_son:tlcal_ilning

pynd%q?\@ éﬂ%\?;ﬁ?’%ﬂ @ﬁ\%nﬁ%%‘ Qd)n‘],) fgm}_g’%\éﬁ@ssse% Mt ﬂ%h(tﬁ?nme 100

U/ml (peficilin and 200Ag/mhNtidbtomy i 215 frueirhb g éacanh alﬁbt(manglmL
Mat eri al s Reconbi nant human fractal ki ne (hCX3CLI) and
hygremy@phi nant human i nterl eukin-8 (I1L-8 or hCXCL8) were
pur chased from PeproTech Inc., UK. Reconbi nant
[1251]-fractal ki ne (human) and [1251] hIL-8 wth the
Cellssppres§ing haman @MQRMbtme@ fion AstodZenogasClraneoedad ciiltaied in

e S G0 e Ml B M5,

non-&GE&Haf FhmoMeIR %@gm Upal pehRfRn atel depdha ﬁ@g%rﬁy

human CX3CR1 nBank accessi on nunber

(PES®Tane %00 ag/hﬁdgénennmmﬂﬁn brain mMRNA (Superscript, Life
Technol ogi es) and ligated into pCR-Blunt Il TOPO
vector (InVitrogen). The insert correspondi ng hCX3CR

MemPPinelp3@bhfsh and further

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

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

In vitro receptor Binding Assay

Competition binding studies of ['*T]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
['2%I}-fractalkine and membrane equivalent to receptor concentration of 1 pM in assay
buffer (50 mM Hepes-KOH, pH 7.4, 10 mM MgCl,, 1 mM EDTA, 0.1% (w/v) gelatine).
Ten concentrations (2 points/log unit) of the test compounds were pre-dissolved in DMSO
and added to reach a final concentration of 1% (v/v) DMSO. The assay was initiated with

the addition of membranes and incubated at 25 °C for 24 h. The reactions were stopped by
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subcl oned into pcDNA3. 1zeo. Pl asm d DNA was prepared

using Plasmd Mdi Kit (Q agen). Using Superfect
woresshessi on Reagent (Q agen) according to t heCT/SE2006/000399

manuf acturer's protocol the expression plasmd for

| 1ICX3CRI was t hen introducag i nto human

enbr yoni cki dney suspensi on '(HEKS) 293 cell I|ine

containing a vector for stable expression of a

. .Ghi ic G [ ' | |
rapid SR RIOM i SR OL P50 it SOS Ay B RpLo0s
polyeﬂE/ll%)le 8&d séRRnt \E@hlﬂg‘kﬁ/ftﬂ §Ee- @&E'Huﬁ%f (1@&&4&4&%@@0}% pH 74,

were mai ntained in Dul becco's nodified Eagle
500mvk aGihY wimg & Brandel neeeptor binding h@mﬁm Sm)ﬂl@tm cmcmaﬂgvas

e A BRSSP A R B0 P cqpee
(Perk#PBInke OBAt r ept onycin, 250 ng/nL zeocin and 100 ng/nL

hygronyci n. Cel | s expressing human CXCR2 obt ai ned from
AstraZeneca Char nwood are cultured in EMEM contai ni ng

The [ AL ?ﬂ—ﬂ%%o tl%lgﬁ B inc wfﬁf%ﬁgﬁ%gﬁ%a? %{%E%f ﬁ%lgte clear

bottotd 9‘6-WBB Rdopldtes witlen GindGdhiraé 61260 Lk phd sachi wel( &E&'ﬁls Bﬁ’f(l‘.ipM

us 500 / mL_geneticin/ 418. Menbranepreparation Ce
T1 - BTG EoLa T 22A0 Cvarcsi rRATab PP P e o BRlent to 20

pM rgc%pr{@}rﬁ%ﬁhzle 5 Gﬂgl@ig'éfbg&d@am : HuPr ﬂ@hrgiv% BsHEOHPH 7:4210 mM

aCI n. s are
MgCthmeEIQjEA @a.ﬁ‘yﬂm)ggdlalm] JThentest cannbotlmds ek tregted as above. The

non-SpECBRNGS fylelsounea i Heursenec et SLath talshepdiitisfhe

agonfdt 11 /(e["éo&@ﬁthttfoﬁ%@ons PaRY & FoRMpNIOTBOIN S §ise8 af Gefdrence
Dounce honogeni ser. The honogenate is centTifuged in

compd80dakepchdest occasion. Hrerpapéide syeradees 1t Ch@tﬂméQM The binding

o S G A i Bt Bep s are
1ncuH£rE]bdrﬁ1Qiraﬂ$ atirer fd%l4aﬁ @s?ss%épl%§ Gl 28R Yn HAGhidReneNatidO&finter

. Biochem ? In vitro receptor
(WalBcriMicnepsis aynLux 1450 from PerkinElmer, USA).

[’S]GTPyS binding

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

experiment was terminated 30 minutes later by centrifugation at 2000 rpm for 2x5 minutes
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Conpetition binding studies of [1251]fraktal kine were
perfornmed in 2 nL 96-deep-well plates (Beckman,
waeowany2ssi n a total vol une of 1000 nli/wel | . Eacivsuiob/000399
contai ned 10 pM[1251]-fractal ki ne and nenbr ane
equi val ent to receptor congfntration of 1 pMin assay
buffer (50 MM Hepes-KOH, pH 7.4, 10 nM Mgd 2, 1nmM
EDTA, 0.1% (w v) gelatine). Ten concentrations (2
...points/log unit) of the test compounds r ety
(diffoprs CHFeSHRIN) i fherRISASHDARIERMIES 18 o 1 pefglation counter
i (vl/v) DMSO. The assay was
ONM@%ﬁ??%F@?ﬂJﬁ%F%k%ﬁzddition of menbranes and i ncubat ed
at 25 Cfor 24 h. The reactions were stopped byrapid
iltration through Whatman G-/ B gl ass fiber filters
Resulfs: ot reated with 0.3% pol yethylim ne and subsequent
Rece%\@isﬂihﬂﬁlg\’&a{ahfok séte@ed EorRptungs of thOpMskiRAGentiohl apdhowAh in Table
0OrM NaCl ) using a Brandel receptor bindin
1. Corasperlieg datgﬁrmegelrm@ compea A shoyasn Jabledand
radi oactivity was determ ned in a Packard 2500TR
liquid scintillation counter, (Perkin Elner, USA) The
Compatidbh bf theldath iaOMblikiltandr2 shows clegrlp thad itescoarpeupéy éftherprsent
in singlicates in white clear bottom 96-well isoplates
inventioh lwherdin RalreprosemiseMe for BOfrebothamdregandént wetaigowists abihe £X3CR1
150 pM[1251]-hlL-8 (specific activity 2200 Ci/nmol),
receptasraind dese PSRAL prrtegmmiss atdhe EXGRZaceqpton thap orpropprding redorgnce
and 1.5 ng SPA-beads_in assay buffer [50 oM HEPES- KOH |
compepnds whereim Rvieptrsents Hi snstegphanced sshactivity, it dpspestip antagonism

T st conmpaunds re treated .as ve. Th

of they o3 B ap 4pIOTaF Aeesrors rerblral HewBRet BT Rl Beaslite of
500 nM unl abel |l ed hlL-8. The agonist hlL-8 (a
concentration-response curve from3 pMto 30 nM, is
used as reference conpound at each test occasion. The
pepti de curve does not contain DMSO. The binding
reaction is started by addition of 140 nL nenbrane- SPA
preparation, and the sanples are incubated in dark at
RT for 4 h. Assay plates are counted in a liquid
scintillation counter (Wallac McroBeta (r) TriLux
1450 from Perki nEl mer, USA). 5S] GTPyS bi ndi ng



The [35S] GTPyS binding studies were carried out in

clear-bottommcrotiter plates in duplicates with 10
woanwant2sat i ons of the inhibitor (2 cone/l og URCTSE2006/000399

diluted in DVMSO (final cone 1% and at room

tenperature. Menbranes exprgssing the hCX3CR receptor

(final concentration 20 rrg‘%rotei n/well) were added

toget her with SPA beads (final concentration 1

ng/well) all suspended in GIPgS binding buffer (50 nV
Tris-HO, 100 MM NaC, 0.1 %gelatin, 15 ng saponni nL
and 3 MM GDP, pH 7.4 at rfiplelyenbranes, SPA beads and
drugs were pre-incubated 30 mn before addition of 310
pM'fraktaIkine for maxi mal stinmulation. Basal activity

stlnulatlon (GﬁPgS bi ndi ng buffer). kafedr additi onal
30 Gompeund r eact i jon—was—st-arted-with the addition of |
[35S] GTPyS to a f|inal com@ey@RBation off 0.1 nM GKER2

final assay voluqe of 0.2 M. The expdrinent was

te &d 30 mnutes |ater by centriflugati on at 2000

rp j 2x5 mnutles(different directians) and the

radi tiviy detlermned in a liquid sicintillation

wtodinl egl (Wl Jac M croBeta(ry) TriLux 1450). Resubie;

Re@epﬂorsbl ng |[data for sel ected conpounds of the

present inveAtion are shown in Table 1. Correspondi ng

dat for reference conmpounds are shown in Table 2.
XPTR6A of the| data in Tables 1 and 2 shows clearly

nBat T conpound% of Theé present inventi on wherein R
eﬁgn Nb or [Et are both nore potent antagonists

CX3CR] receptor and | ess potent| ant agoni sts at
Hh Weceptor t han correspondi ng [reference
.h@ e|n R represé%&s H Such enhanced3428
select|V|ty h respect to antagonisr| of the CX3CRl

receptor is expected to result in signjificant
t heEageapiei3c benefjt. Table 1Table 2C aijms 1. A conpound
) Rl represents CH3 o CH3CH2

H,C oM

SN o,
HzN_(‘NjQ\SJD 5.9 5655
Cl

Example 13

H,C OH

S<"SN  cH
v N/)\S)\chw 14 4210

Example 8

Hac\/\_-/\OH
”zN_QSﬂ 4 52 1143
e *

Example 7




R2 represents H, 2-F, 2-d,
3- CONH2 or 3-SO2CH3 ;
woepreas®igs H or CHS;
is CH3, R5 represents H or F;, and pharnmaceutically
acceptabl e salts thereof. % A conpound according to
Caim1l wherein R repr esent H 3. A conpound
according to Caiml1 or Aaim?2 wherein R represents
CH3 . 2 4. A compound according to any one of Clains 1
to 3 wherein Rrepresents H 2-F or 3-CN. 4 5. A
conpound accordi ng to anyrgyiez0f Cains 1 to 4 wherein
R represents H 4 6. A conpound according to any one of
Clains 1 to 4 vvherel n R represents CH3. 7. A conpound

Q

3-F, 3-OCH3 , 3-CN, 3-CF3,
R3 represents Hor CH3; 4 R

P~ V-]

A Ol o
ac ourul IIU LU \W | al 5 g U ITT CTT T1 r\ LI ¥ CDCIILD l_ O.

and R5 represents H, or, PGISH23084/000399

conpound accordin
1 Z@npoundonpound—according-to Claim
R repres€@X;€R1, 2-F or

represents CH3;
represents H. R 1

LM

g to Cl ai m 6 wherefq rFMrepresents H.

wherein-R

~

epresents H or CH3;

34513X]SlR2R

Hef
Wmc@hm S:
(262

WO 00/09511 Example 70

xconpound

[ (2-am nq-

Hz"@'}%m hi_azol o[ 4, 5
1- 81 ;N S/\©

of formula (1) accor
5-{[(15)-I-(2-fiuord
-J]

(
pyri rzﬂ'gdi n-7- yl)

nd R represents
ding to daiml

phenyl ) et hyl ]t hi
am noj pengg-

H,C OH

CH; NH

HN
2! \N N/)\S/D ‘

Cl

WO 02/076990, Example 6

51

1809

H,C OH

CH, NH

H.N—&
2 N N//ks/\©/CN

WO 02/076990, Example 37
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HSC\/\:/\ OH

NH

SN

0

This application,
Example 1 (b)

S
HzN_<\ 1
N

592

540
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(2i ?)-2-[(2-ani no-5-{[(15)-1-(2-fl uorophenyl)ethyl]thi
o}[I,3]thiazol o[ 4,5-rf] pyrimdin-7-

wo Y@M} - 4- met hyl pentan- 1-ol; PCT/SE2006/000399

(2i?)-2-({2-am no-5-[ (| -phenylethyl)thio][l, 3]thiazolo
[4,5-cT| pyrimdin-7-yl}am QQ) -4- net hyl pentan- 1-ol;
(2
)-2-[(2-amino-5-{[(I1?)-]-phenylethyl]thio}[],3]thiazo

Clai | o[4,5-cTl ryrimdin-7-yl)am no]- 4-nethyl pentan-

=8 o) : 3- {(15)-1 -[(2-anino-7- {[(IR)-
| - (hydroxynet hyl ) butyl] am no} [1, 3]thiazol o[ 4, 5-
cT| pyrimdin-5-yl)thio]ethyl}benzonitrile; (2

1. &PO@PW@@@WIBJO{ (15) -1 - 3- (et hyl sul fonyl ) phenyl ] et
hyl}thio)[I, 3]thiazolo[4,5- J]pyrimdin-7-yl]
am no} - 4- net hyl pentan- 1-ol;
(2i?)-2-[(2-am no-5-{[§1 )-1-phenylethyl]thio}[I, 3]thi
azol o[ 4,5-fi Opyrim diR yl )am no] pentan- 1-ol; 3-{(I
)-1-[(2-amno-7-{[ (|i,2)~ hydr oxynet hyl ) - 3- et hyl buty
[ Jam no}[ I, 3]thiazol O] 4, 5-
c(] pyrimdin-5-yl)thRselet
(21 ?)-2-({2-am no-5-[ (I
, 3] thiazol o[ 4, 5- ] pysi
met hyl pentan- 1HN:+—(
3-{I-[(2-am no-7-{[ (NT?)NF-
ylJam no}[ I, 3] thiazol o[ 4, 5-
CT| pyrimdm5-yl)thio] ethyl }benz de; (220- 2-
{[2-am no- 5-( (1)
{1-[3-(trifluoromethyl)phenyl]ethyl}thio)[l
, 3] thi azol o[ 4, 5-

1 "pyrimdin-7-yl]am no}-4-nmethyl pentan-1|-ol;

R reppesents £H 3 gr- B-[ (I -phenylethyl)thio][l,3]thiazol of
4,5-cT] pyrimdin-7- yl} (nethyl)am no]-4-nethyl pent an-

R répraskents &, 2-F, 2-Cl, 3-F, 3-OCHs, 3-CN, 3-CF3, 3-CONH; or 3-SO,CH3;

3 (21 ?)-2-[(2-amo-5-{[|-(2-chl orophenyl)ethyl]thio}[I,3

R réf}éklleﬁtéﬂ eldyay; "pyrimdm 7- yl)am no] - 4- met hyl pent an-

-0l ;

Ponitrile:
phenyl propyl)thio] [
'@-7-y§1} am no) - 4-

et hzyl ) - 3- net hyl but
R

4
R represents H or CH3; 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.
3. A compound according to Claim 1 or Claim 2 wherein R1 represents CHz.

4. A compound according to any one of Claims 1 to 3 wherein R2 represents H, 2-F or

3-CN.

5. A compound according to any one of Claims 1 to 4 wherein R4 represents H.
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(21?)-2-[(2-am no-5-{[|

- (3- net hoxyphenyl )ethyl Jthio}[I , 3]thiazol of 4, 5-
wOopmerio72s8 di n- 7- yl ) am no] - 4- met hyl pent an-1 - oPCT/SE2006/000399

(2i ?)-2-[(2-am no-5-{[(15)-I-phenylethyl]thio}[I,3]thi

azol o[ 4,5-J] pyrimdin-7-yl )4§m inol- o

4- met hyl pentan-1-ol; (2i7?) [ (2-amD-5-{[ (I

1S) - I - phenyl et hyl ]t hi o}[I

3] thiazol o[ 4,5-d] pyrimdin-7-yl)am no]j -

6. A40mpqmckac¢om$tylap§ enapf Cleings 1 to 4 wheremR represents CHj.
(21 ?)-2-[(2-am no-5-{[ (15) - -(2 fl uorophenyl)ethyl]thi
o}[Il, 3]thiazol o[ 4, 5-d] pyri m din-7-
yI)amno-4quo hy| pent an- l; s

7. A gopmqung dcgord %tﬂéﬁaj Wﬁ@)eml (gemsslatﬁg‘phenw ) et hyl ]t hi
o}[l,3]tliiazolo[4,5-d]pyrimdm7-
yl )arri no] 4- et hyl pent an- 1-ol; or a pharmaceutically

nd of fornmula

5. & BEEERLA Ry PRl o SRS et s o forn
phar maceutically accept able salt thereof, for use as a
medi canment. 12. A pharnaceuti cal for mul at i on

9. A ESHPSUnR! a@goﬁlrfgqm&ﬁfjl fnckan ! Repldsints T34 dR 'rétﬁgsehﬂ H, 2-For
any one of Cl&inms 1 td 10, or a pharmaceutlca y

3- Cl\?g?ergéceu?s ﬁg 4 T plilgsléﬁtg?-%% dgH ,idz[\qd)ﬁi'fe relbdil 1P

acce ent” or carrrer. 13. A
met hod of treat| ng, or reducing the risk of, a human
di sease or condition in which antagoni smof the CX3CRI
10. Aeompvund «i)fsfotmmlef(l)caica}rdimgit@ Elaonbwhedds:adni ni st eri ng

R gE RIS N T s BRI AR il Sepymiain7-

yl)an@fBpehtani1-6l; conpound of formula (1), as defined in any
one of O ai ns to 10, or a pharnmaceutically

(2R) ¢ Epmans-&- &@Si 14(Rduersphenyesbsdihiod H, Hﬁhlﬁifoé%[f’f15réﬁp}’%mldm-7‘
yl)an([i];. %Eg_:nqeq}gglpgmgﬂ ?l& of neurodegenerative disorders,
emyelin n

di s€ase, cardi o- and cerebrovascul ar

(2R)-at ({eramsind-Sr[(1-pherdiabyiiikiod] 1, Jtidzptg4 3l Jlpytiaidin-dhd pasia)-4-
r heumat oi d arthritis, pulnonary diseases such as COPD,
methylpeRRA-160L pai n,

(2R)-2-[(2-amino-5-{[(1R)-1-phenylethyl]thio}[1,3]thiazolo[4,5-d]pyrimidin-7-yl)amino]-
4-methylpentan-1-ol;
3-{(15)-1-[(2-amino-7-{[(1R)-1-(hydroxymethyl)butyl]amino}[1,3]thiazolo[4,5-
d]pyrimidin-5-yl)thio]ethyl}benzonitrile;
(2R)-2-{[2-amino-5-({(15)-1-[3-(methylsulfonyl)phenyl]ethyl}thio)[1,3]thiazolo[4,5-
dlpyrimidin-7-yl]amino}-4-methylpentan-1-ol;
(2R)-2-[(2-amino-5-{[(1S)-1-phenylethyl]thio}[1,3]thiazolo[4,5-d]pyrimidin-7-
yl)amino]pentan-1-ol;

3-{(15)-1-[(2-amino-7- {[(1R)-1-(hydroxymethyl)-3-methylbutyl]amino} [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]pyrimidin-7-yl} amino)-4-
methylpentan-1-ol;
3-{1-[(2-amino-7-{[(1R)-1-(hydroxymethyl)-3-methylbutyl]amino}[1,3]thiazolo[4,5-
d]pyrimidin-5-yl)thio]ethyl} benzamide;
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whi ch conprises adm nistering to a person suffering

fromor susceptible to such a disease or condition, a
woheveap®ssi cal |y effective anobunt of a conpoun#CoSE2006/000399

formula (1), as defined in any one of Clains 1 to 10,

or a pharmaceutically accep able salt thereof. 15. A

nmet hod of treating, or reducing the risk of nmultiple

sclerosis, which conprises admnistering to a person

e 2eliereribhs G TR e a b O R 0
dlpy SRR O find LuktBylpbitan-d1def i ned in any one of
Cains 1 to 10, o armaceutically acceptable salt

r a ph
(2R) HdP sotino-5e(1-phensiatbrl b0l tkidzalp b ArOpNART 5 of
at oscl oSi hangi ng th iti f th
o RSP SRR ETORL 0L comees ) on cf i
(2R)at[io%@ﬁﬁntmpti-ehleme@d)eﬂvy.l]_wﬁogmJjﬂdazmo[u;secqp'ymgidm-%
y

pr Oﬁhy| axi s of atherosclerosis preventing and/ or
yDamigghdmpeshylpentansd bt i on of new at heroscl erotic | esions

L G e e e b R

yDantiaopéumethydperftan-irdia (1) as defined in any one of

Ry Geaine-brC e B R S S W R LE B R Ehmino)-

4-mdiyBRdRP1-0@" prophyl axi s of human di seases or
conditions in which ant agoni sm of the CX3CRI receptor

(2R)12s[(Bemana-&i {4(15)-1 phemylethyE e 1.3 1thisaplelhéddmyrinedig(-5)amino]-

1) ,as defined.in any one of Clains 1 to 10, or a
4'ﬂuéﬁ))éﬁ'|¥§é@3mn§%ﬂ'llS/OT’accept able salt thereof, in the
(2R)'Piphachalb [ @fS)-a-(etlicesphenyl)dtoyl]thivg [ 1,3 kleihratol, Sod]pyrimidin-7-

prophyl axi s of neurodegenerative disorders,
Yl)alﬂl@ﬁi/)'@ﬂqﬁ’&l'l“ﬁ@etb}’]é’é‘ﬁé’é‘,l'Q%'ar di oand cerebrovascul ar

I r @1l [ : FH
e R S e A R A R T
yDammb anahylpentan-26ol; The use of a conmpound of fornula

(I') as defined in any one of Clains 1 to 10, or a
pharmaceutically acceptable salt thereof, in the

or a PRREhAGkAISy MceptabRALG AR, for the treatment or
prophylaxis of nultiple sclerosis.

11. A compound of formula (I), according to any one of Claims 1 to 10, or a

pharmaceutically acceptable salt thereof, for use as a medicament.

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

a pharmaceutically acceptable diluent or carrier.

13. A method of treating, or reducing the risk of, a human disease or condition in which
antagonism of the CX3CR1 receptor is beneficial which comprises administering to a

person suffering from or susceptible to such a disease or condition, a therapeutically
effective amount of a compound of formula (I), as defined in any one of Claims 1 to 10, or

a pharmaceutically acceptable salt thereof.
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21. The use of a conpound of fornmula (1) as defined in

any one of Clains 1 to 10, or a pharmaceutically
weacowphaste salt thereof, in the manufacture oPC&SE2006/000399

medi canment for treatnent or prophylaxis of

at heroscl erosi s by changin% the conposition of the

pl aques to reduce the risk gf pl aque rupture and

at herot hronbotic events. 10 22. The use of a conpound

of formula (1) as defined in any one of Clains 1 to

10, or a pharmaceutically acceptable salt thereof, in

14. &ﬁ@thﬁ&%%@&ﬁ 6r Rldudng e SRIFAbwloabgdneRi BERbrdefs
prophyl axi s of atherosclerosis by preventing andior

demyehaatmgrgsqane cardamd@nrebfomwleenaﬂmrwtqr@trcbdwqrdﬁé,spe@mberal

i B RS P RSP B T I AR

which B@mﬁﬁ&@%ﬂﬁhh@f&nﬁé tPa pEBROsITEErAE o otbBcdptible tdSuch a disease
defined in any one of Clainms 1 to 10

or copﬁ@pm@at@éamqayygéfé@tp\tem%msaﬁ 2 ComRtgiof T M s Kfined in
f I
any (%I %ﬁ%ﬁ%&h@:lgﬁﬁﬁﬁp@rﬁﬁgﬁﬁ 411 53%?@%@%51@ gw@go ormul a

&Ernula (I); with a conpound of formula (I111): 251 21
erein R and R ar defined i I
B
admﬁfstefri‘ﬁ%rfb' E%eﬁsb}()suﬁfe@ngzﬁ%%? SuseRitAd th fuch rth@ﬁseQﬁfdoﬁ@lﬁon a
in tormula (1) L represents a | eaving grou W th

therapewwaldy effdctofe ammum pha Qoy;npound of formula (1), as define in any one of

Claims 1 to 10, or a pharmaceutically acceptable salt thereof.

16. A method of treating or prophylaxis of atherosclerosis by changing the composition of

the plaques to reduce the risk of plaque rupture and atherothrombotic events.

17. A method of treating or prophylaxis of atherosclerosis by preventing and/or reducing
the formation of new atherosclerotic lesions or plaques and/or by preventing or slowing

progression of existing lesions and plaques.

18. The use of a compound of formula (I) as defined in any one of Claims 1 to 10, or a
pharmaceutically acceptable salt thereof, in the manufacture of a medicament for the

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

CX3CRI1 receptor is beneficial.

19. The use of a compound of formula (I) as defined in any one of Claims 1 to 10, or a
pharmaceutically acceptable salt thereof, in the manufacture of a medicament for the
treatment or prophylaxis of neurodegenerative disorders, demyelinating disease, cardio-
and cerebrovascular atherosclerotic disorders, peripheral artery disease, rheumatoid

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



wherein R, R4 and R5 are as defined in formula (I);

and where necessary converting the resultant conpound
wofodeaomiBa (1), or another salt thereof, intoP@I/SE2006/000399

pharmaceutically acceptable salt thereof; or

converting the resultant cor§pound of formula (1) into

a further conmpound of fornmul'a (I1); and where desired

converting the resultant conpound of fornula (1) into

20. The uPLt & b 5L A as defined in any one of Claims 1 to 10, or a
pharmaceutically acceptable salt thereof, in the manufacture of a medicament for the

treatment or prophylaxis of multiple sclerosis.

5 21. The use of a compound of formula (I) as defined in any one of Claims 1 to 10, or a
pharmaceutically acceptable salt thereof, in the manufacture of a medicament for treatment
or prophylaxis of atherosclerosis by changing the composition of the plaques to reduce the

risk of plaque rupture and atherothrombotic events.

10 22. The use of a compound of formula (I) as defined in any one of Claims 1 to 10, or a
pharmaceutically acceptable salt thereof, in the manufacture of a medicament for treatment
or prophylaxis of atherosclerosis by preventing and/or reducing the formation of new
atherosclerotic lesions or plaques and/or by preventing or slowing progression of existing
lesions and plaques.

15
23. A process for the preparation of a compound of formula (), as defined in any one of
Claims 1 to 10, or a pharmaceutically acceptable salt thereof, wherein the process
comprises:

a) reacting a compound of formula (II):

20

3 OH

)

S ~ N
HN—G I
i N N/)\SH

wherein R3, R* and R’ are as defined in formula (I);

with a compound of formula (III):

25
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R2 (Il

wherein R1 and R2 are as defined in formula (T) and L1 represents a leaving group; or

b) reacting a compound of formula (IV)

HN— IL* { (V)

wherein R1 and R2 are as defined in formula (I) and L2 represents a leaving group;

with a compound of formula (V)

10

V)
3 OH

wherein R3, R* and R’ are as defined in formula ();

15 and where necessary converting the resultant compound of formula (I), or another salt thereof,
into a pharmaceutically acceptable salt thereof; or converting the resultant compound of
formula (1) into a further compound of formula (I); and where desired converting the resultant

compound of formula (1) into an optical isomer thereof.



