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WD 2006/ 089798 PCT/ EP2006/ 001801 2- SULFI NYL- AND
2- SULFONYL- SUBSTI TUTED | M DAZOLE DERI VATI VES AND THEI R
WA 7ICYTOKI NE | NHI Bl TORS The present i nvenPCDREP2006/001801
2-SULFIvAt e aND @R -BUSEINVILASYBSTATIIER - BUIDRoonE DERMSITIVER @¥D THEIR USE AS
CYTOKINK @wzislieorRsderi vati ves havi ng an i mmunonodul ati ng and
cytokine release-inhibiting effect, to 5
har maceut i cal conpositigns which conprise the
The pigspBUIRNSNtIMEclatesitRe-pulliRy- AR Zpsuianybgubstituted imidazole
derivetmemaamhggin:immunmbdmeﬁn@a@az@t@dﬁ@m@yé%gwm@w@@ffect, to
" . nown, . Se : .
pharfibebftcl SRR bidh SopBe i g 28MnctiBs s jgy i use i
pharm@cys 4, 355, 039; US 5, 364, 875; US 4, 190, 666; WO 02/ 076
951, WD 9113876; GB 1,564,184; JP 64-40467; WO
38/ 0}167' O 96/“0&5%387'

Phariiolotialy SRS i ole dumbouiqe having Spiiamingtory ggtiviy are

knowohere Q9991592580- 2890585, Vél yERI226r 828 AhEPSI2445 dyl

us 4%55?@33@; th\s?%@ﬁsmsfﬂ@?%ﬂ@@,I%tsgvv@otsza o5 flage) 6113876; GB

1,564,188 BRABA Sy 0r gy O A L Sioaaerie & Meg G 1995, 38,

1067al18831 Acta Ghiraoh@eyreds 1), &%adandhdr Bed. el 999, 2180-2190.
substitution on N1 and/or C2 on the imdazole ring.

EP 0 043 788 A (U é 528,298 and US 4,402, 960) . .

Very gietse B aﬁ?@@%tatmfﬁ %fi\ayﬁ-bef@ Jencahed fer Zihipiaidpyels

compdur?b revings413sdiatyltaed 445)-(retetoaryl)atyihiiazoldelenints. Similar is
Wl ry

s GHLH EXhptncE LAY 0 B o 52 on v

imidaggle Hd@e an antiinflammatory and antiallergic
activity. WD 00/17192 (and Angew. Chem Int. Ed. 2002,

EP 0o FEPR(ORPHBIBAME SR LS £302.960) cospriva ¢ Gilisterpam-
imidagglesdenivativas athighvara swestitutied ai postiiony? wibkey thitioo syifioyipor
sulfoq')ﬂ ?é‘é@@w d“}@h%l,%ﬁﬁ/i,tw%&ypﬂihql_l,Wrﬁﬁid&l?tkﬁai@ly'lt&"fﬁgeﬁxd/l radical

t { fl t
and halfdh plNiemDAteR and Favalleddle achi¥e  compounds
described in DE 35 04 678 there are sul fur-Ilinked
WO @P/Zﬁ@@@ ?éfgf’*ﬁ‘?%”ﬁb?“?%“éﬁ?% Eﬁgz,gfﬁé &@%2991)2@%% he
4-netEtiey -BhE NV IS ga0 Q4T RENP S ATATLA S kSt Ffed at Rogiion 2 by
pher;gleiﬂ@ﬂst@?grbap érh hey ber\]i%ﬁ nalNt e;b?hdentmmi (?xistt ih;mwu'tamdrs. These
compduhB8 &zt a¥BinGhtfifarinatdry 'dEERTaNd hhibitdrtf ke rélase. In the
TN M R s ol
residuds rhpasitiorbR tof thne 18y BHmeyl-sutsstit@ed Smidsrots. 'I_thge 4—h_eter\c7\goryl-5-
) . : | in
pheniyBiiGENBLHoLcbLE ) IR] 0o/d s R A IR I Ml o
nonfynciRaalizgdalkares, miichammalserdinkad ataysulitr iener alapggition C2, and

carbohybPlhitkddeidicdl® iesditio®N12. US 5, 656, 644 descri bes
simlar conpounds. WD 91/10662 describes im dazole

derivatives which inhibit acyl-coenzyme A: chol esterol
WO 937 #408 1 destsibesas sulstilutedamid bieowRichtiAR BN 8P8thEX’%f a

numbPo? ﬁ{ﬂg%]qg‘togf%ﬁrokl%%% The compounds described in WO 93/14081 have
a phosphorus-containing substituent linked via a sulfur atom, or an aryl or heteroaryl
substituent in position 2. US 5,656,644 describes similar compounds. WO 91/10662
describes imidazole derivatives which inhibit acyl-coenzyme A: cholesterol
O-acyltransferase and the binding of thromboxane TxA,. WO 95/00501 describes
imidazole derivatives which can be used as cyclooxygenase inhibitors. The imidazole
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40 i m dazol e derivatives which can be used as
cycl ooxygenase i nhibitors. The i m dazole WO
wWQoD60BW 98 PCT/ EP2006/ 001801 2 derivati ves PEFEPIObe€h1801
in EP 005 545 A (US 4, 440,776 and US 4, 269, 847) have
an antiinflammtory, antiallergic and
i munostinmul ating effect. J. Med. Chem 1996, 39,
derivai9&s- Bk arlibedrin lEfP::Oﬁﬁ RO U (IS Hodd 0n g7 6 abid| U P eb3@H 848 phave an

antn@ﬁ%ﬁéﬁ‘bﬁ'\ﬁﬁ?ﬁ | ny?hﬁ h‘l%ﬁoﬁﬂrp@f&tﬁﬁt effdd LN

fl uorophenyl)-5-(pyrid-4-yl)imdazol e al so havi ng a
J. Mezly Ohenmetd98)i39i B80018-37 destribes roathdunidehavidg &64igok enase—

and c&’é%f&ggﬁﬁ%%ﬁx ﬁ%@ﬁe@svﬁﬁf-h{%@%yléﬁﬁ Xléﬁénﬁlgf ?
fluorephenyl) - (qwlgimwamlﬁazgﬁoalm avirg|a cydalsetinhibding e
In addltfbdaEP’| w4les8 éﬂﬂlthé%o%bﬁéhdlﬁgﬂs n mswo s 4, @3741350 and

Us 4 @ReERER KBRS e kST PRl REL S0 A MAS R SR ang Ngratir

SubSWH &ehm‘nléamierdarwah‘t@jwhmhtheyerlesqmﬁtqwbaod t9ein qachgease a
heter’@@ﬁll ?édlBal((Bf@’EﬁJtﬁP%py@fdj?ﬂé{ﬂ\d Qﬂﬁien m)rEéOWlﬁé)@Wl an anyl radical

I or

whiotl (SR Io st 1y e, ePe PIVE pinsr Mg hasticnu PesTar sk syl and

4-flugrbphgmyduiTihese canpdiinty hastan antunﬂamnmhieaj effei@nd0- 200
antin 65;9“\%’ éétgg’lyﬁﬁeﬁ p]ag\pegglﬁﬁ% Abl¥e héﬁﬂﬁﬁﬂo\‘@ \erthﬂ?jﬂtest) in

t t ]
the da%%@ﬂ'&# Qunaha sl r%ﬁ%?@@ﬁﬁ%ﬁﬁfﬁﬂﬁﬁ%@%@ The

compaounidbiithibit paostag@nd $yntRssis fragl aradhidonic adid3 (1974))

ooyl R g e e 7. 125

D) suihedmpeesitbsed me/kd! PHiA90M. 20 conpounds havi ng

a cytokine-inhibiting effect which are unsubstituted

wo o N i A ORRL IR Sl S oons Mo LiRefiufod midazol
comwds.haymgm cytekine-inhilitneeifed wizek arevinsubsidutediasy N1. The
comﬁﬁuhds @bk igteRbA NhahithcRLid eded NI 02m64588\2\/£ﬁ’ow anin

viro defRG oG PN b ol T QBT R

pharmetolapigal wirgetathep3s MR dinaseaiplva Reaides theg?38 Map kinase
alphd, P8P éM"&%?np%uﬁb%&nM?@nd@ fORPEr kiﬁé‘éé@%ﬂﬂéiéé}fulér%‘@ﬁ)élor

nansgh RS e HRR06 it SsoR3y RS o B O B, abare i receptor
kinas@st apcoptstlmtinases add dell-cyclesteiguistied kimastsz ¥Y© A40GEA68142 and

WO ({ﬁ%@ﬁ%?d&%r @%h.b@db@h &) I\?’f EGB&&Y}{H Pmé(ijé‘fHIQ cBnPg%%nds
having,dpyloRMEraNIEEG FealaYeh Bt Pat MR TSR B3 Y i
selectiyipt ambs mdreovel éxexts aymaller mluahed oFIMylt@OhroﬂrieeP%O enzyme

systeWHEfﬁﬁssQ‘%&%\%ﬁﬂﬁt%‘atPM évtﬁé %Brﬂ;pﬁ itdg@"hgweéjq EXtivity which is

aril s
lmpr%/@ephye%@mwl%ﬁn it & rig art el B ix thenrppsession of release of

the pﬁd{rﬁfmfhmaﬁoryl‘d@eom& Tm:a #Hd Bn Bsatftemélnmuléfcrbnfwmh

Ipopgly SRRy 38 c PRPYET P aRpaun et BRVEUTh Bertairalitoxic
known compounds, therefore, there continues to be a

Despft€ &% h@merous known compounds, therefore, there continues to be a need for

compounds having an antiinflammatory effect which inhibit cytokine release and

show low toxicity.

The object of the invention is to provide such compounds.
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i nhibit cytokine release and show low toxicity. The
woRkjoenss7ed the invention is to provide such coPQDEPIIS6/001801
40 WD 2006/ 089798 PCT/ EP20086/ 001801 3 It has now
surprisingly been found that certain thio-imdazole
derivatives which have a sulfinyl or sulfonyl
It hassiays suepsisingly hego $oundthag cerain tbru—nmndétdmﬁrwayves which have

a sulfﬁfg@@?é&lf&ﬁll %B&itueﬁttl tﬂH%lt shb n’n Iy properties with,
t theXSprmie tigle. TaBfayed sa Lee F frepibase fr dditi

at thesgtie fgie. TeBrayed-peukbiERrBaT atsﬁ§ d%aetﬂ.a@acha ftion
compoasds canqbased! withdhe tnoa-cxitizad Yasbs aatailte ds thd belfainy!

comp%gﬁeé bﬁgé it élé\%orbﬁbﬂy)’ A \h\% l p%\?éjd 8R4 tﬁ%ﬁ%e%tﬁb@h%&unds

process an
Whlcma%eaasyﬁpgj}mma@%mfh@h% ImMIP G higbyimsrinmsmodulating and/or

cytokinel refesetinhibiting agivitgtand dueran ﬁnpméaldhalnmiab@wﬂdncs In
acitBSHERPENES ol g LS LEPIOUBSH oS b SR chBlfetabotiing

enzyrge gyst@sabol i zi ng enzyme systems. 10 The present
i nvention therefore reI ates to the 2-sul finyl- and

f.on it utu dazol e conpounds of the
The ifastfVantoR RelgrN s %} HE'Ro' 'CN 15 R3 in which RL
2-sulfinyl-sande2setionyleaubstitouied lmldmlabRMpowhds lof thee formula |
optionally substituted by one or two groups
i ndependently of one another sel ected from hydroxy;
Cl- C4- al koxy; 25 C2-C6-al kenyl oxy; C2-C6-al kynyl oxy;
CO2H; C02-C1-C6-al kyl; %\I;

ek
I />—S(0)x——R2 )
RN

in which
R' is selected from:

a) C+-Ce-alkyl which is optionally substituted by one or two groups independently
of one another selected from
hydroxy;
C1-Cy4-alkoxy;
C,-Cg-alkenyloxy;
C2-Cs-alkynyloxy;
CO.H;
CO,-Cy-Cs-alkyl;
CN;
halogen;
C1—C5-alkyl- 803;
C-Cg-alkylthio;
NR’R®, wherein R” and R® are independently of one another H, C;-Cg-alkyl or
hydroxy-C-Ce-alkyl;
R°CONR’®, R® and R are independently of one another H or C-Ce-alkyl:
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b)

9)

h)

)

30 hal ogen; Cl1-C6-al kyl - SO3; Cl1-C6-al kylthio;
NR7R8, wherein R7 and R8 are independently of one

wa@p@bloga79H, Cl- C6-al kyl or hydroxy- Cl- C6- al kyPCT/BB2006/001801

ROCONRL1O, RO and R10 are independently of one anot her
H or Cl1-C6-al kyl; WO 2006/ 089798 PCT/ EP2006/ 001801 4
a nonaromatic heterocyclic radical having 5 or 6 ring
atadimanmmaiicdnetaoc}fmmeadwabhavingeﬁ et ddgiatoiegemdehor 2

OheRfitBaftmN fh@iedtétgst 1&p e@ld Jh H‘%bﬁ?he‘??@‘ﬁﬁﬁf&%hﬁ S, which
ed

gﬁgkﬁggcyg%gfglcaf'npy @sgbs hidcr 4;q1506-@jlqgkg{§>¥llps

- CH2CH2CH2-, -cH CH2- or -fFQ CH , H3H3 10 nis 1,
2, 3, 4 o b, a Bis Hor d-C4-al kyl; c)

a Ce‘ dxo@tpk))ln;agd) C2- C6- al kenyl 15 e)

Chr @hiatycl oal kyl ; f) (C3-C7-cycl oal kyl ) - Cl1- C6- al kyl ;

20 Q) — @,;%bHé\m C@F!I%QHO@HI ona%gcﬂdbstbll ut gé_b'_f)ne or )

nore hal 6gen ato kyl Sul f group;
am noaryl, where the am no @up is opti
substitut ed by one or two G - C4-al kyl groups, 25 i)

an _aromatic or nonaromatic
h@t'%r é ?F@rgaanéélsr{éwﬁg@@kw@ ring atoms and 1
or 2 heteroatorrs sel ected i ndependently of one anot her
% d S, 30 which heterocyclic radical is
tloanal y Substituted by 1, 2, 3 or 4 Cl-C4-al kyl
groups an aryl or aryl-Cl-C4-al kyl group; R2 is

s€h,ad-aehylom 35 a) O -C6-al kyl, b)

phenyl - d - C4- al kyl , where the phenyl group may have
one or two substituents which are sel ected

i radpetdealkyl; of one another from G - C4-al kyl ,

hal ogen,

(Cs-C7-cycloalkyl)-C4-Ce-alkyi;

aryl which is optionally substituted by one or more halogen atoms or a
C+-Cg-alkylsulfanyl group;

aminoaryl, where the amino group is optionally substituted by one or two C;-
Cy-alkyl groups,

aryl-C4-Cg.alkyl or

an aromatic or nonaromatic heterocyclic radical having 5 or 6 ring atoms and 1
or 2 heteroatoms selected independently of one another from N, O and S,
which heterocyclic radical is optionally substituted by 1, 2, 3 or 4 C;-C,-alky!
groups, an aryl or aryl-C4-Cs-alky! group;

R? is selected from:

a)

b)

C-Cs-alkyl,
phenyl-C4-Cy-alkyl, where the phenyl group may have one or two substituents
which are selected independently of one another from C4-Ca-alkyl, halogen,

C1-Cgq-alkylsulfanyl, C4-Ca-alkylsulfinyl and C4-Cy-alkylsulfonyl,

C2-Cg-alkenyl,
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G - 4-al kyl sul fanyl, Cl-C4-al ky(sul finyl and

Cl -4-al kyl sul fonyl, 40 c) C2-C6-al kenyl, WO
wQeD60BW 98 PCT/ EP2006/ 001801 5 d) C2- C6- al ke€yEP2006/001801

which is substituted by onesor two hal ogen atons

and/ or phenyl groups, where the phenyl group may be

substituted i ndependently by one or tw Cl-C4-al kyl

or hal ogen atons, 5 e) C2-C6-al kynyl, f)- C2-C6-al kynyl

. . . Toh
D ot Crafenyabiohils SHpRuRBT NS ol el llcit a8 Ayor
h&heg¥raratiesswhers e mrwégmuwmawheﬁuhs@t@adm apangently by
byonel or@koal k!, silkyl @rYalogein-484n@l Kyl sul finyl or
Cl- 4-al kyl sul fonyl; h) G -C6-al kyl which is
substituted by -CO Het wherein Het is a nonaromatic 15
e) hébeboalynyl radical having 5 or 6 ring atons and 1 or
2 heteroatons which are selected i ndependently of one
another fromN 0, and.S aqr Cl-C4- al kyl sul fanyl, .
0 RGeS ends s Bhsltdecy ibsiil drpiRyMiics faiaegptionall
astbsttotgd byheeyr twhi@kC ratkyboehalogematembst i t uent s
whi ch are sel ected i ndependently of one another from
Cl: &4- a) kyl , . hal ogen,. - C4-al kyl sul f anyl | ]
9) bkl b RSty 6y RBYsufiy £ -Coraliodsufinyl or
afd-QReatkytpetfbeyl; are - CH2CH2- or - CH2CH2CH2-,, x is 1
or 2, R3 is phenyl which is substituted by 1 or 2
hal ogen ato aor trifluoronethyl groups, 30 R4 is )
h) 4%9‘?@@&@ YXBFC@HS SO SHHEEHRY r%’vﬂﬁmeﬂa%k@t %A Benaromatic
2 detarbeytlicrddivahbaving b ord ringatenstaneri br Qﬂ‘ie@éroﬁtﬂ'rﬁ@wmch are
- - . , r
nelehied rERpBhAshATb he oBERYD N Sl 6 Cv

?;@Hgﬁ/s,{,@;%yyl, ket ogaliylsgHingtar C1-C4-alzylsulfonyl;
i) phenyl; and
i phenyl which has one or two substituents which are selected independently of
one another from C4-Cg-alkyl, halogen, C4-C4-alkylsulfanyl, C4-C4-alkylsulfinyl
or C4-Cy-alkylsulfonyl; or
R' and R? together are -CH,CHa- or -CH2CH,CHo-,
Xxis 1or2,

R® is phenyl which is substituted by 1 or 2 halogen atoms or trifluoromethyl groups,

R*is 4-pyridyl which has one or two substituents which are selected independently
of one another from

a) amino;
b) C4-Cg-alkylamino;

C) phenylamino, where the phenyl group may be substituted by C4-C4-alkyl, C+-
Cs-alkoxy, halogen, or CFj;

d) phenyl-C4-Cg-alkylamino;
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40 d) phenyl -d - C4-al kyl am no; WO 2006/ 089798
PCT/ EP2006/ 001801 6 e) C3-Cr7-cycl oal ky(am no; f)

w@ aR60897e8/cl oal kyl ) - C1- C8- al kyl ami no; and 5 gRCT/EP2006/001801

R5CONR6G-, wherein R5 is sebected from H, 10

Cl1- C8-al kyl ; phenyl which nmay have one or two
substituents which are selected independently of one
anot her from Cl- C4-al kyl, Cl-C4-al koxy and hal ogen;

- l; CF3i C2-C6-al kenyl; 20
g%%ﬁ??gég?%gkgﬁbg wherei n the phenyl group may have
one or two substituents which are selected
i (Bd<hendoalkyl)-6F -Cnalkylaotinerarid om C1- C4- al kyl, Cil- C4-
al koxy or hal ogen; 25 phenyl - C2- C6- al kenyl wherein the
phenyl qroup ma ve on two substituents which
a?gcééil%m E@efﬂée%%ﬁégfﬁq?ﬁﬁgf’”’bne anot her from
Cl- C4-al kyl, Ci1-C4-al koxy or hal ogen; and

henyl - NR11-, wherein R11 is H or Cl-C4-al kyl and the
phenyl group may have 30 one or two substituents
whi ch are sel ected i ndependently of one another from
@ -Chatykyl , Cl-C4-al koxy or halogen; R6 is H,
Cl- C4-al kyl, phenyl or benzyl, and 35 the optica

i sonmers and physiologically tolerated salts thereof.
IharyWhishyBaH eveTonerer e A hslBleisvEIAEsalogsd
Ry EpEidentlytdTOme! ARARBL RSMaTYAC - BKyI, (BY-Cl-2dBXyand halogen:;
(enantionmers, diastereoners and enriched forns
thereof) are included. In particular, conpounds in
viBi-ChrcitloalkyR2 is 1-phenylethyl or R4 is 40
substituted by 1-phenyl ethylam no or by R5CONR6

rein R5 is 1-phenylethyl may exist as racemate

(R,B) or enantioners [(R) or (S)]. WD 2006/ 089798

PCT/ EP2006/ 001801 7 The sul fi nyl conpounds of fornula
Icﬁéggméﬂwﬁsynnetric center at the sul fur atom

phenyl-C4-Cg-alkyl wherein the phenyl group may have one or two substituents
which are selected independently of one another from C4-Cy4-alkyl, C1-Cy4-
alkoxy or halogen;

phenyl-C,-Cg-alkenyl wherein the phenyl group may have one or two
substituents which are selected independently of one another from C4-Cy4-alkyl,
C4-Cy-alkoxy or halogen; and

phenyl-NR''-, wherein R"" is H or C-Cs-alkyl and the phenyi group may have
one or fwo substituents which are selected independently of one another from
C4-Cs-alkyl, C¢-C4-alkoxy or halogen;

R®is H, C4-Cs-alkyl, phenyl or benzyl, and

the optical isomers and physiologically tolerated salts thereof.

If the compounds of the invention have centers of asymmetry, then racemates and
optical isomers (enantiomers, diastereomers and enriched forms thereof) are
included. In particular, compounds in which R' or R? is 1-phenylethyl or R* is
substituted by 1-phenylethylamino or by R*CONR® wherein R® is 1-phenylethyl may
exist as racemate (R,S) or enantiomers [(R) or (S)].
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They are obtained in the formof mxtures of the
optical antipodes (racemates) which can be separated

W0 ni06/084188 enant i omer s by conventional net hods. PCT/EP2006/001801
further centers of 5 asymefry are present in the
nol ecul e, m xtures of diastereonmers are fornmed in the
oxi dati on and can be separated by conventional nethods
into the individual conpounds. Conventional nethods

The sl;ul’ﬁnﬁ @?%@Prﬂﬁ ﬁﬁ%r&%?gﬁ% gﬁ_%ﬁﬁﬁ&ﬁﬁ&ﬁé@rtge Iﬂﬁ[’agﬁr atom.
They gicd ibtaineS ¥ Bl e Ll alical Bbfipai & Labpingtas) which
can beesdpuigtedf intodthergrtanbioners byaooyentidnal omethbds alf further centers of
> oy '
e B P et e e
oxidafine angccarbbe sePafiaad By SoR¥pIdiongy meteody ke theindividual
companiads @mv?wtimdrrm’ﬂlyo@fdr@bpdraftingr&id resepnhtes Endldiastereomers
r " " . . . .
ore, 4G RacBhiticnlioRio oL ALSLBNEHERAR, The enantomers are
sepaigted praferainby mathoss ghadsRper ghryjnaiogsantyvemghiral supports,

e.g. oW wbeifiell vethylstarehes ot nisthyic8ldbess (Chifledl).as net hyl,
ethyl, n- and i-propyl, n-, i- and t-butyl, sec-butyl,
n-pentyl and n- hexyl. 20 The term"d - C6-oxoal kyl "

The ireentionanclhidry lthey rangmaiies ctiasieseeriets and Hrehepsdifigenaptiomers

and #iytdiftichietl fohes gdrben chain (ketone) or at the end
t hereof (al dehyde). The term "aryl"™ includes aromatic

ri ng systems such as phenyl or naphthyl. 25 The term
The ternal alfgin (also amothefr @rowps sucl as pheoylatkyl, mikyldulfomyhetcgrincludes

straighReham e’ﬂ’fd)m_aricﬂed R P%Uﬁ%r havihd H%féfﬁfbl@ﬁ 158 &1 R84 C atoms,
such 35 STRb PV G ShERIEPY et ARG 0t eGP OB ytpemhagd n-

hexyland cycl ohexyl. 30 The term "al kenyl" (al so in other
groups such as "al kenyl oxy" means a straight-chain or
branched al kenyl group having 2 to 6 carbon atons and
The {8118 Ak wom-24aAioh TeaBs an aa*@ﬁ@rwwhﬁﬂ ickwgles g caibpyyl group
eithei3ib thelvanydrathkainykétone) bnapthetencutharestt(sidghyddhe term
"al kynyl" (also in other groups such as "al kynyl oxy"
means a straight-chain or branched al kynyl groug
The ey Ayl dnelydes argmatlic HRg s¥stems sUAeaHBRCRE IS ORPOthYY e
bond such as acetyl enyl or propargyl. 40 WO

The (G paRA0R siplids Ry o S, R FeERbiBs o i
particules apflugineg or ghigrée ghave 5 or 6 ring atons. 1 or 2
of said ring atons are heteroatons selected fromO, N

C3-C7§890I§alkyl groups are cyclopropyl, cyclobutyl, cycloheptyl and in particular
cyclopentyl and cyclohexyl.

The term “alkenyl” (also in other groups such as “alkenyloxy” means a straight-chain
or branched alkenyl group having 2 to 6 carbon atoms and a carbon-carbon double
bond such as vinyl or allyl.

“Phenylalkenyl” is in particular styryl.
The term “alkynyl” (also in other groups such as “alkynyloxy” means a straight-chain

or branched alkynyl group having 2 to 6 carbon atoms and a carbon-carbon triple
bond such as acetylenyl or propargyl.
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5 Nonaromatic heterocyclic radical s-may be saturated
or unsaturated. Pyrrolidinyl, piperidinyl,
werEenswisyl , pyranyl, tetrahydrofuranyl or noP@BPi0ng001801
are preferred. The piperid8nyl radical may be
substituted by 1, 2, 3 or 4 G-C4-alkyl groups, in
particular nethyl groups. A preferred piperidinyl
The dréﬁHa‘ﬁ@'or'@n&r&nﬁt:@hé@'@@&b fﬂé(dillaﬁqﬁ itles B¥MpolBds of the present

mvenEgB g@p/geﬁldgraé rmgratgrmay %&%Cgfc s%@: Fl‘%&%&(ﬁlﬁ?ﬁérg :B‘% cfréﬁtﬂ s selected

from OnNda@ Syl , pyrazol yl, oxazolyl, isoxazolyl, furyl,
t hi enyl or thlazolyl The heterocyclic r adi cal may be
ed a

Nonafiaate hlsStr i PdieaRunsy Pe SHiursiem ol opghragra. Pyroldinyl,
piperigimthepigertzingl,. pyrasyl) fetrlahydmfﬂmn@[sonajhioyphcwumybare preferred. The
plperﬁﬂﬂﬁ?édneél jﬁbeasdb%ﬂﬂ&?c?*g i1C 2h9to<?r4°t@}’g:‘ﬁ'8£1r<]yl‘lt@? in pBficular
methﬂtgfﬁpp%rmpf E"PF’rFR lipy va @a&m?yf% Qﬂ%[ﬁi“ﬁw %rmlg;yl
takes pl ace via the nitrogen atom Preferred
Prefe?r%&ie%@gr}’at%' %té%@b{&fé r%dlcaoﬂg gﬂé eff d&ﬂi ér;%ﬂechallly 3- 9" 4-pyridy,
pyrimigiinyls pyiol( dmwlaZ@ yd»rpmaz\cavle AKEZAYlh é‘toé(ﬁé@'ybl wa/l thignyLer,

thiazolyl. TheMetéricybliyrddicHf @shybe sabstitateeons midisatéd abbee.
i m dazol e group. Preferred nonaronatic heterocyclic

radi cal s are piperidinyl or p|%r|d|nyI which is

PhenybGsCatalkgdaneans mepattietlanbanzil, tpheaylgling ior erpiamylethyl.
ad -4-al kyl . 25 Rl is preferably: d-C6-alkyl which is

QI AR i
latter paefiecahly isampiiges adledst onagnitiogsrs atota, anob’mezlmkage to the alkyl
grouﬂ“ﬁn‘e@é%ﬁﬂﬁe@ﬁlé& @A 6Phé ﬁitﬁfg‘e’?\datbﬁfj fﬂ?@féﬁ'% !‘\é/teﬂfcy@ﬂ? radicals

are pﬁ‘%ﬁ%m& 11 AR pRBpeBY Piberidibor Bombhelvb 55 o

nlsl 2, 3, 4or 5 and Bis Hor ClC4aIkyI

IfFR" i %ancg é‘tﬁf‘dﬂ morre‘r}gm\é@c ? cg&%%d[%g V\ﬁ%%ﬂ@@r&&%%ﬂi&ed%aa

carbogxr%tgm %ét?‘@dml qegwﬁr?{%{e(gﬁn@iar@ﬁ@ i§ qt%cyc [o radlcals are
piperidinyCér pipeyidirgd aunich is substituted at the N-atom with C4-Cy4-alkyl or OCO-

C1—C4-alkyl.
R'is preferably:
C¢-Ces-alkyl which is optionally substituted by one or two hydroxy or C4-C4-alkoxy

groups or by a nonaromatic heterocyclic radical having 5 or 6 ring atoms and 1 or 2
heteroatoms which are selected independently of one another from N, O and S,

— A —(OA )+ OB,
in which
A is -CH;CHz—, =CH2CH,CHa—, —-CIH—-CHz— or —CH?_—-CIH— :
CHj CH3

nis 1,2,3,4o0r5, and B is Hor C4-Cy-alkyl,

C2-Cg-alkenyl,
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5 an aromatic or nonaromatic heterocyclic radical
having 5 or 6 ring atons and 1 or 2 heteroatons which
wae@odgd7ext ed | ndependent|y of one anot her fr oPCINEPI06/001801

and S, which is optionally9substituted by 1, 2, 3 or

4 Cl-C4-al kyl groups, 10 In particular RL is

C -C6-al kyl which is optionally substituted by one or
Cs-Ce-apclbgiftybxy or O - C4-al koxy groups or a nonaromatic

het erocyclic radical having 5 or 6 ring atons and 1 or

2 h r ich ar I in ndent | f on
aming—r{&-ﬁ;—,%l@i%@e@e%@%giré&p ?si(%oet?q&tallg/ %ﬂ@ﬁ?@éd gy gne oor?wo
C1-Cphalkyhgdups, - CH2CH2-, - CH2CH2CH2-, - CH- CH2- or

-CH2-CH, CH3 CH3 20nis 1, 2, 3, 4or 5and Bis H

or Cl-C4-alkyl. Rl is particularly preferably
an arematic-q ngnqror@ggg@p@rpyy%trﬁgqcabhwlgg 1yer &Fing atoms and 1 or 2
heterGatdms alikoH are véleetediifdspdrdantyto? dnBYar@ieerFrorhWp, O and S,

. d - LA Y50 uc 25

whiol ke Saiehall sibsadt B2 L3 B i sk Begibs

hydr oxyet hyl , 2, 3-di met hoxypropyl or 2,
in pagidlildbRt gxypropyl . R2 is preferably Cl-C6-alkyl

(especially nmethyl, ethyl, n-propyl or i-propyl),

phen?/l -Cl- C4-alkyl, especially benzyl or phenylethyl
C+-Cé-ahgl yhiohyis aptionplly suttsiitatet byronehentweehygrioxy 80 G;sC4-alkoxy
grougPbi 2 Pdhhyora #s hblb &8 Fadibal @A 5%@‘6"@8\/&1?%@??4% 9 or 2

henyl whi.ch has one ‘or two, S I Tuent re
neterBafiits wiiH- A seledati G eHeTbieBi 6 PHE ANoRRh TS ). GRGIS, or

and halogen. R2 is particularly preferably

-C6zal kyl . _R3 is preferably 4-fluorophenyl or
g— t(rala(?ﬁu)ofr SRt hyl phenyl. 35 R4 is preferably
4ipvmicty! which is substituted by am no,
G - C8-al kyl am no, henyl am no,
pReigyt+CHC4=at-Gi@hGbl— CLld7Clise| ool kyChiz-Gbl-or
R5CONR6-, where R5 and R6 éﬁve t he neani ngs (l:ié_rpdi cat ed
above, and in particular is”4%pyridyl which i'6¢"
substituted by G -C8-al kyl am no, phenyl am no,
phenyl - C - C4- al kyl am no, C3-C7 40 cycl oal kyl am no or
REGENRE: 314 ore ang Bis thorf kGualiho, “ branched al kyl
groups are WD 2006/ 089798 PCT/ EP2006/ 001801 10

1 ' 5 i r.eferabl.
R" i RS Gere B 3 R Rop iR Bk o - G,
whichigesupstitttedbby fineegiytwo hydroxy or C1-C4-alkoxy groups, such as
methoxypropyl, methoxyethyl, hydroxypropyl, hydroxyethyl, 2,3-dimethoxypropyl or
2,3-dihydroxypropyl.

R? is preferably C;-Cg-alkyl (especially methyl, ethyl, n-propyl or i-propyl), phenyl-C4-
Cs-alkyl, especially benzyl or phenylethyl (the phenyl group in benzyl or phenylethyl
is optionally substituted as indicated above), phenyl or phenyl which has one or two
substituents which are selected independently of one another from C4-Cg-alkyl and
halogen. R? is particularly preferably C-Cg-alkyl.

R%is preferably 4-fluorophenyl or 3-trifluoromethylphenyl.

R* is preferably 4-pyridy! which is substituted by amino, C4-Cg-alkylamino,
phenylamino, phenyl-C4-C4-alkylamino, C3-C7-cycloalkylamino or R*CONRS-, where
R® and R® have the meanings indicated above, and in particular is 4-pyridyl which is
substituted by C4-Cg-alkylamino, phenylamino, phenyl-C4-C4-alkylamino, C3-C+-
cycloalkylamino or R°CONR®. If R* is C4-Cg-alkylamino, branched alkyl groups are
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R5 is preferably O -C4-alkyl. 5 R6 is preferably H or
Cl-4-al kyl. The 4-pyridyl group preferably has one
W@ asostaent . The substituent is particul arly PCI/EP2006/001801
preferably in position 2. 10 A particularly preferred
enbodi nent are the conpounds of the forrmula I in which
RL is O-CA-al kEI ,s_Cl-C4-aI koxy-d - C4- al kyl or
prefefipgh § - IERCOMRKyR; isRerefaralaly-@eCeilaligi; C3-Co-dpdlaiatkyl, phenyl-
C1-Cgl.af|dyu@fgﬁ)é}wp.x12_gg_aﬁ<ehgj.fI uor oret hyl phenyl; R4 is
4-pyridyl which is substituted by ( -C4-al kyl am no,
5. phenyl - C1- C4-al kyl am no, C3-C7-cycl oal kyl am no or
R is peeferamy C12-alByl.s O -C4-alkyl; and R6 is H or
Cl-C4-al kyl. 25 Further, the invention relates to
6. 2-thig-substituted i mdazol e conpounds of the fornula
R™is Pfefgfaoo'hEP >¢85FQ?%WI-I) R3 N 30 wherein RlL to R4 are
as defined above, and the optical isonmers and
1] eYal . re except .
The DY SE0uE Blcrdrabheh it ShESuBRlEnt 1FieUnst GGEE particuterly
prefe%qgf%??ﬂﬁo'bgf Ci - C6-al kyl which is unsubstituted or
substituted by one or two hydroxyl or Cl-C4- 35 al koxy

[ et erocyclic.rad cal havi
A PR A S RO £ RGN B e
is C1-Garplidndefutakefy-Gmb sl inshydereeCe falkyh t he group
consi sting of N, OandS, WO 2006/ 089798
2 T E 06/001801 11 C2-C6-al kenyl,
R™is QQCE&EQE tloal kyl, 5 aryl which is unsubstituted or
substituted by one or nore hal ogen atons or by a Cl-

R%is 4-fluorophenyl or 3-trifluioromethylphenyl:

R*is 4-pyridyl which is substituted by C4-Cs-alkylamino, phenyl-C4-C4-alkylamino,
C3-Cr-cycloalkylamino or R’CONR®-:

R® is C4-Cg4-alkyl; and
R®is H or C-C4-alkyl.

Further, the invention relates to 2-thio-substituted imidazole compounds of the
formula ll

R

RN
I />—s——R2 (I
R3 N

wherein R to R* are as defined above, and the optical isomers and physiologically
tolerated salts thereof, except compounds wherein
R is selected from the group consisting of:

C+-Ce-alky! which is unsubstituted or substituted by one or two hydroxyl or C4-Cy-
alkoxy groups or by a nonaromatic heterocyclic radical having 5 or 6 ring atoms and
1 or 2 heteroatoms independently of one another selected from the group consisting
of N, O and S,
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C4- al kyl sul f anyl group, am no-Cl-C4-al kyl, where the

am no group is unsubstituted or substituted by one or
waobmee 78R - C4- al Kyl groups, am noaryl, where tPET/BEPINE001801

group is unsubstituted or substituted by one or two

g - C4-al kyl groups, 15 aryl-Cl-C4-al kyl or an

aromati ¢ or nonaromati c heterocyclic radical having 5

or 6 ring atons and 1 or 2 heteroatons i ndependently
Co- Ceﬁgkgﬁ anot her selected fromthe group consisting of

and S, which heterocyclic radical is

unsubstituted or substituted by 1, 2, 3 or 4 - 20
Cs-Cgdydodaieyl, gr oups, an aryl or aryl-Cl-C4-al kyl group, R2

i s select ed fromthe group consisting of:

Co6- al k 25 phenyl - C1- C4-al kyl , where the phenyl
aryl V& Suis sy v&e%ﬁésegstttmds%@me puEmTe halegrspatotemel gy a Ci-
Cs-alflsuifemybgaduper sel ected fromthe group consisting of

Cl-C4-al kyl, hal ogen, d -C4-al kyl sul fanyl,

Cl- 4-al k Isulflnyl and Cl- C4-al kyl sul fonyl, 30
amin@£cpa-alk é ere tpe aRlinRg geaud IS\MnS@%Stitsltgijbssmsﬂtmedmy one or
two oqr@-@lky[gv@ubgl ogen atonms and/or phenyl groups, where

t he phenyl group may independently be substituted by

one or two ¢ - C4-al kyl or hal ogen atons, 35
aming@EyICavher yig Bminacgrate- isl unsupbtitutedor sms;bsimhtedlhwmmlobwvo Ci-
C.-alkkyl BRQIPY, group which may be unsubstituted or

substituted by one or two Cl-C4-al kyl or hal ogen

atons, 40 WO 2006/ 089798 PCT/ EP2006/ 001801 12
aryl-CaiCslkyl &yl which is substituted by

d - C4-al kyl sulfanyl Cl C4- al kyl sul finyl or Cl-C4-

henyl which has one or

al k | sul fon hen .
an arGpstc phaphatasR TetdtasAlie Fadial (VLS 2R 6T SBereanad or
2 hetdroatoms h&ie@eodpnu}onfsmm angthet selectet frbiythe dralip @8Rsisting of N,

0 anS W Rt e RO B2 > or -

aarary -a kyl group,
R? is selected from the group consisting of:
C1—Ce-alkyl,
phenyl-C4-Cg-alkyl, where the phenyl group may have one or two substituents
independently of one another selected from the group consisting of C4-Cg-alkyl,
halogen, C1-C4-alkylsulfanyl, C1-Cs-alkyisulfinyl and C;-C4-alkylsulfonyl,
C,-Cg-alkenyl,
C2-Ce-alkenyl which is substituted by one or two halogen atoms and/or phenyl
groups, where the phenyl group may independently be substituted by one or two C;-
Cy-alkyl or halogen atoms,

C,-Cs-alkynyl,

C2-Ce-alkynyl which is substituted by a phenyl group which may be unsubstituted or
substituted by one or two C4-Cs-alkyl or halogen atoms,
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R3 is hal ogen substituted phenyl and R4 is 4-pyridyl
substituted by one or two substituents independently
w@booengy7amot her sel ected fromthe group consi sSeCTEPN6/001801
am no, Cl-C4-al kyl am no, phényl-d -C4-al kyl am no and
R5CONR6G-, where R5 is G 15 C4-al kyl, phenyl, which
may have one or two substituents independently of one
C-Caaltyhwhiches sabstitutacbby ChC gailkylpulitamys, G1-Caallofisulfinyl or C4-Cy-
alkyls%m&l' al kyl, G -C4-al koxy and hal ogen, or
-C6-cycloal kyl and R6 is H, Ci -C4-al kyl or benzyl.
The invention further relates to 2-thio-substituted
phenylordazol e conpounds of the 20 formula Il Rl R4 />
S-R2 (Il) R3 Nwherein Rl, R2 and R3 are as defined
above and R4 is 4-pyridyl which has one or two 25

phengumich hasrmne aHMehs disdituantes independdefieatiene apothter satected from

the gAY ERTsistingerCl @=-AkiAy haldyBR; C4-Cy-alkylsulfanyl, C1-Cy-alkylsulfinyl
dgé(jg -C?-? %Poa{(k%l )4- Cli-méS- gpkw a}n' ﬁ*oe} yisultanyl, C1-Cu-alkylsulfiny
an ﬁ?ké’y%\ QLY )9 am no; R5CONRG6, wherein R5 is
sel ected from 30 H C5-C8-alkyl; cycloheptyl; CF3;
R an@R%g@tﬂféﬂ%:-cr%@keh%wd:HEéH%@mgQJ, kyl wherein the

phenyl™ group may have one or substituents which

are selected i ndependently of one another from
R® isChalogeal kybstit@edCphahyoayd dR* Il bppidyl WIRA0REASSY Hhe or two

P - (251564l ' ;
sunsFEHETFOBBLAIAN o ho b Sl (80 G Tkl o
am'f“gr§1-¥§er?gk¥'@51'm%d@a@wfr@m%albvlaaﬂ@oaam ReeGNRRm where R” is Ci-
Cq-aliGh; GhenlikWhicElm@4- haveXyneobr thWal Ql%ﬁ”ﬁtu@ﬁtl@ ﬁldependently of one
- Jd o, r - y

anot BSOS b el SRR ibg o QLoChA GLEKbRR dfPraiogen
or Csé‘rﬁecwébﬂeﬂﬁ]d Rdispdndefutafydor beazdnot her from

Cl-4-al kyl, Cl-C4-al koxy or halogen; and R6 is H,

The (vetitoR! fHer PRGSLS & é?ﬁri]oz-yubstﬁﬂ%d 1|r(r)1idazole compounds of the
formula I

R1

g
I />~s-——R2 (i)
R? N

wherein R', R? and R® are as defined above and R* is 4-pyridyl which has one or two
substituents which are selected independently of one another from
Cs-Cg-alkylamino;

(C3-Cr-cycloalkyl)-C4-Cg-alkylamino;

C3-Cy-cycloalkylamino;

R’CONR?®, wherein R® is selected from

H;

Cs-Cg-alkyl;

cycloheptyl;

CF3;

Co-Cg-alkenyl;

phenyl-C4-Cg-alkyl wherein the phenyl group may have one or two substituents which
are selected independently of one another from C4-C4-alkyl, C4-C4-alkoxy or halogen;
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the optical isoners and physiologically tolerated
salts thereof. The invention further relates to
wQ2a0kioge7gtibst i t ut ed i m dazol e conpounds of t hePCT/BP2U0é/601801
Il 15 RL RA N (Il) / >S1B® R3 N wherein RL is
sel ected from 20 a) Cl-C6-al kyl which is substituted
by one or two groups independently of one another
phenyd}=C¢-atkehybwhersitthepkemyl goxyn mayZhadé ahdkpniwosybstituents

whtch%%el@ccﬁe@?%e%%yﬁ@ﬂﬁ% oy bne ﬁ%‘ihserl’?l\%ng r@j Ift%4-%§}r € Iﬁ%‘%%bxy or

halogﬁg “f‘%d hydr oxy- C1- C6- al kyI or R7 and R8 are hydroxyl -
1- C6-al kyl ; ROCONRL1O, R9 and R10 are independently of

p“e”ﬂwa”@%"‘% B0 dba g %ﬁ“@@@ﬁ@%&g@ﬁ o R ave one or

two Qﬁiﬁ tepeigpted indepengentlyof opgangther fremaCcPa-alkyl,

C1—C4Falkex34or IQalern4amt 5, and Bis Hor Cl-C4-alkyl; 5 c)
Cl- C6-oxoal kyl; d) cycl oheptyl; and 10 e)

C3C7cc|oa|k - C1- C6- al kyl ;
®is G-I C4-Cy-alkyl, phen))//l <)3r benzyl, and Y

the optical isomers and physiologically tolerated salts thereof.

The invention further relates to 2-thio-substituted imidazole compounds of the
formula Il

R1

RN
I />—S—R2 (I
RN

wherein R’ is selected from:

a) C4-Ce-alkyl which is substituted by one or two groups independently of
one another selected from
C2-Ce-alkenyloxy;
C2-Cg-alkynyloxy;
COzH;
CO2-C4-Cs-alkyl;
CN;
halogen;
C1-Ce-3|kY|- 803;
C4-Ce-alkylthio;
NR’R®, wherein R” is H and R®is hydroxy-Cs-Cs-alkyl or R” and R® are
hydroxyl-C4-Cg-alkyl;
R’CONR'™, R® and R are independently of one another H or C4-Ce-
alkyl,

b) A—- OA—) OB,
in which
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and R2, R3 and R4 are as defined above and the optica
i soners and the physiologically tolerable salts
w0 bregh798 15 The conpounds of fornmula Il are PCI/EP2006/001801

i nternedi ates for preparingl4the conpounds of fornula

| . Moreover, they have |ike the conmpounds of fornula I

an i mmunonodu- | ating and cytoki ne rel ease-inhibiting

ef f ect A i@0-CHsCHbYSIOHsQHs@HL-Y, 4CH-eChLed sral t—SHzast—n

t he present case be acid additidn salts or base

addition salts. Enployed for acitaddition salts QH@

i norgani ¢ acids such as hydrochloric acid, sulfuric

acid or phosphoric acid, or organic acids such as

tartar nds 1a2j 8,4 or 6r and &cisd] onfh-€ealbgl d, funaric

acid, malic acid, mandelic acid, ascorbic acid,

gluconlc aci d and the like. 25 The sul f oxi de and

s@ f on{1 s of the invention are pr epar ed

starting fromthe corresponding 2-thio conpounds. The

st@rti are prepared by the processes

E criggd aagggg / 066458 A2, which is incorporated in

its entirety herein by reference. The 2-thio

cgnpour(dss CacydivaiRyIRE L Gs-alikyno- or am do-substi t ut ed

30 pyridyl are prepared as shown in schene 1. The

am no_grqup of ,the starting conpound

ZaﬂﬁhR]oR% andot precag dpfined ppeveandd, e.g. by

i ntroduci ng an acetyl group with acetic anhydride. The
T SpuH Bing’s SRIMRUcIdqiba (it Liafleldr 1o

car group, e.g h pot assi um permanganat e

i n agueous nedlunlat 20 to 90C. Reaction of the

The dcﬁﬁpld)tﬁndwofﬁbfmdﬂaﬂ(%éw ieentiddiatas ifer fi@parihg fthe compounds of

il AEZDRT PO EEL AT  Eolpopt B KM e o

latingcand clokingtrelaageviahibiing affegéscri bed i n WO 02/ 066458,
In this case, the acetyl group on the am no 40 group

ne, c und i.s,al so eljmnated t
The R eH BRI ST 5y Pk 2R eBabts bS relshad gy satts or
basetduditicaxsaltst Epjployasd toriacid gdditipn ssltp ate worganiameids sich.as
hydrdl*)hldrfg é&gué‘dlfwlc%l(ﬁ(éﬁbﬁbs Iﬂiri%%ld\"drfbr éﬁ’i:'ébl&s"‘giYéH b@'?artanc
eres tlng ng %aglscovg Int id.
acid, &gﬁﬁé‘ﬁ MAFICASIG AURATE AT, MAS 3 d@éﬁgé Q%IF’I ?ﬁor'i'c acl
glucomic acigsmamvtheflige. vari ant in 5 schene 1). The desired
radical R2 is |ntroduced into (9) as described in WO

66458. In order to introduce the desired
The %@Met %?U'f%VbC?WQOHQW eiﬁ\eg'ﬂd%tlorf prespiepaf %St@é@l@fmm the

corregponging 2-#io compbendsyTHeystadingscampeunyds afet preparebbg the

proceas%' g desgﬁb‘ed W\glclb pg?d@%@g]d&% wnllgh FSO?WEBWJ%@%)] ltts%ntlrety herein
by ref/qrence hehe 2-thio compounds in Wthh R |s amino- or am|do—subst|tuted

pyridyl are prepared as shown in scheme 1.

The amino group of the starting compound 2-amino-y-picoline (1) is protected, e.g. by
introducing an acetyl group with acetic anhydride. The methyl group of

compound (2) is then oxidized to the carboxyl group, e.g. with potassium
permanganate in aqueous medium at 20 to 90°C.

Reaction of the resulting pyridinecarboxylic acid (3) with 4-fluorophenylacetonitrile to
give compound (4) and the subsequent elimination of the nitrile group are carried out
by variant 1 described in WO 02/066458. In this case, the acetyl group on the amino
group of the pyridine compound is also eliminated to form compound (5).



10

15

20

25

30

35

40

appropriate acid chloride R5COCI in an inert sol vent

such as an ether, e.g. tetrahydrofuran, dioxane, or a
w@e hdoensa19t ed hydr ocarbon, e.g. nethyl ene chl or PCEEP2006/001801

1, 2-di chl oroet hane etc. ThelSacyl ati on general |y takes

place in the presence of a base, e.g. triethylam ne,

in at | east equival ent anpbunt. 15 The substituted

am ne conpounds are prepared by reacting conpound (12)

In thenheke 186, therarhit dTBl 1€ B daka el la & hyAhibhy BT eety
-1 0al kyl hehyl al kyl~ br om ye # y
arouf Wi el e IEe « ThS oL ARRABRRNG (0)dn cPREeitech it drieno
compaue (83 as diesetibgd fmwmﬁizt&saztsst barigriteseng @shﬁvg@f&ﬁ?iant 1in
C 3 . i 0 un .
g, ros U LS A 9, 0B
(?ia’{%é be reduced with Iithium alum num hydride in,
for exanple, tetrahydrofuran to conmpound (16). An
: - i d f.the f I
oSS DS ESBRRAE ool T8 s
groupRis atg maqurpﬁ@w, £.9.ith ageeous acidi ressitingnin the afitieo
compaqada(rﬁi)id\rcadm@amdal(ié_mtrd@dq@@%éé idh, A@ggtﬁ@gya?ivﬁth the
! . .0, .dilu .
approfiriale BBHSHGRE RIGOCT 1P ap it §0Gpblsuct s Elhemen. o
tetrahygrefuran, wiexanss 65 araforistated tiydracartari, teeg. memyuenegwgllbnde or
1,z-dicnrmoemdnéw&..Th@é@lémég@h%w%ﬂe% aé@'r{‘ﬂﬁ%'n@% héd Gra
. R T h t
base, 4 8L SRS b b 130 W L0 LEC SpBrebr T ale am né to
acyl ati ng agent such as a carboxylic anhydride or
The stBsttatd aﬁﬁﬂ@&érﬂﬁou&?’s Q}%’ Sreﬁ;oi%li)w?eé?tﬂ')g corlp i
f %Lm]ds(pg with one
b o m e s
or of ajuppliendllydebistitted exiobedzent froay instesolvent ufsh dakes
d imet@gl?&ﬁqé% 1B in o Lﬁ@gﬂge%@%rﬁa%e@’uéﬁn%%go@gﬂ?@ide to give the

C I it or preparing
COmPBB’ﬁfS%{ﬁaﬁ :ﬁg)-' {epativebuthe apide cempepod 1 8)com(SBisanbe
reducetd @dthsidhium ahsninom !a)dﬂma'ﬁ;’ifob@mh*iple,at@irgﬁ)é%ﬂﬁaﬁ% compound
(16). acetic aci d. The sulfonyl conpounds (x = 2) of the

i nvention can be prepared in two substeps via the
sul finyl conpound or in one step 40 directly fromthe

An alterrdtive synthesisnfbr corPounts bf e RrauRx| /i Wﬁ;u’@ﬂl RY ?ét”%gpyridyl
: rQxXgs S _..N_excess, or el evat e
which & Sl AR BTy R OBERT HE6SuOhers dhataisDosmrema
Compounds of the formula | with x = 0 can be oxi di zed

The atetahiigo eofmpaRan Iy g coalEHaY oy 8t 44ucbul ddlus, e.g.
s A L0500 50 o

n e )
P @8??%{;% Wit ateaflierehasicracid in the
presengep@isadium nitike,gebdltingan compbant Y19y, §his BEupjedted 208
nucledghi i i y i ) h
o A T b PO ol o

cIEN RACKR Y Wit OB @CYlating @idsphsiesh ae a grsbodisantyddde or
carboryt ichilogide, toTtige compound (21). The oxidation to the sulfinyl and sulfonyl
compounds is effected as described below.

Conversion into the sulfinyl derivatives and sulfonyl derivatives takes place with
oxidizing agents by known methods. Especially suitable for preparing the sulfinyl
compounds are in particular peroxocarboxylic acids or H,0, solutions in
alkanecarboxylic acids such as acetic acid. The sulfonyl compounds (x = 2) of the
invention can be prepared in two substeps via the sulfinyl compound or in one step
directly from the 2-thio compound (x=0) with strong oxidizing agents such as peroxo
compounds in excess or at elevated temperature.
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sul fonyl conpounds are obtai ned under nore energetic
condi tions through use of excess oxidizing agent or

wao booogf19gise of stronger oxidizing agents, e.gPCT/EP2006/001801
pot assi um permanganate, se® schene 3. 10 Catal ysts
are enployed to increase the selectivity, both to
suppress further oxidation to sulfonyl conpounds and
to i mdazol e N oxides or pyrldlne N- oxi des. The

Com%%%syéft tégéar S Img%? = el %Bejo%%%écgg)n% $06§q%§§hgﬁ@ts%lfmyl

compaundptteainailcbayd ealestive pridining agentssiabraomi- ~ghlpraperienzoic acid
mcrim&) ﬁt&t&bﬁbdmétﬁc ‘éﬁ'idumé inv@e e aﬁﬁamahﬁ ?éfeﬁétﬁ)haﬂ-m C to
foomﬁﬁ St TR LR WA By eae Pt e in S s By S0

prefesatily acetic mcrdhwsibdembutyiywdmnemoxlﬂe peroxbbehzoic acid etc. The

sulfo?'c‘&ﬁr@bn%% a\/?’étd?)télﬂgﬂ gf%@ﬁ@?@ "eh%ﬂ?étﬁ: v%e d%ld?ﬁ%?ourgh use of

e cao[poun rein
excesogutiNg ég@té%rﬂe}) r%mngsﬁexwd%'e%ﬁgse SoStQaupﬁéQFS'Um
permanganateesédisohemerunds 22 shown in schene 4.

Cyclisation occurs by activating the hydroxyl group,

for exanple b% converting it to the correspondi % L
Catalwéﬁsr%rﬁeer@@lpvg 4 mosgasetherselectivity nootbtta syePreeastfyfher oxidation

to sukeiyil cerpauinde and tolimidazeteNcexidés onpiadine N+okidas. The catalysts

e AT TR B By e

hydragenf peresigieastragspherisroygeaaaddgerpxy asidsdot asidation to the sulfinyl
denvéwe‘samﬁe émmpierwr duéR)a vhthEBt @&ﬁeﬂ@tlrﬁéhiﬂ#ﬁ ﬁibx‘idla WhRh is

| £.0 di
empiditd [ RonigR STt PCs: OB AREtR RS orf Srch® SeBRaEE wip sodium
hypoddnp@lncalcqmﬂb: soluion e witizsydivo medrpsricsiate imzmdqnaee@ystems
acid to the am no pyridyl corrpound (26) or (30). The

The GRbng st ol amer iR’ 00T 1obsheiie pife fé,8F bropylene
can her alsteinee fodmdbeithimoompauinde 22 shavin trosetain€4( Eyklidadioa occurs
by acﬁg%ﬁ%@ l&/&%&éﬂ@b%fmfl& bféebﬁgéﬁi'leailﬁ it t88hé %%ﬁééporgilng
methan salighated/sartion Wi B anﬁew (5 cbiorie R mprasence of
a basecaghnas pyiidinet a’mltﬁmpeﬂawrdémm &0 to gX 1Q.Uudmder these tdertion

cond@)ﬂﬁé wa ?nc—fth%% Q%flféHéﬁé W&H fBrméb'I %%terMEérﬂgéd:%aé{/Ehs%% to the

sulfar@ﬂtcgmwnda@%wmbgan batoétsil%ﬁﬂ ?Oatnﬂs%fmvﬂ)auﬁ@ylf@ayl compound
as indicaeld sbdve. TeB\BIdets istituent sehfiewbdiied Byhsubiecting compound

3). [Ri4E5) §°°@?cﬁ§&?§s aeiEs iﬁ%"’f?éﬁi@mﬁ@gﬁ&"g&%gﬁnd (26) or
(30). Ghe-aminpdrreup i them wstijuted by A flugineatap ueingQlak'susagent
(HF 7080 lrbﬁyrﬁ’dlﬁéﬁrnetﬂefﬂréé'éré\l:e{ érdetiurh rgﬂlrﬁt@févp’{@[b’léo & (Fukuhara et

al.; dogfnal oL EBiE Senboy it (BT ¢3RS, Hehbatiy g (HP) i

Pyridix) { Bh¢ Bbtained sulfaptheayippusd ((27)19&11 thepehehlreptegl with exine

reagents @ MtHdRcd the WBLHET Slisttudht intdhel ﬂ}rﬁhﬁe Mha b Crﬁx‘cﬁ%‘pﬂﬁlc

subs i PAMBEE R B S B PRre My BrsheD 0. T gbtained
amino substituted sulfanyl compounds can finally be converted to the sulfinyl and the
sulfonyl compounds as described above.

The compounds having 2,3-dihydro-imidazo[2,1-b]thiazole and 6,7-dihydro-5H-
imidazo[2,1-b][1,3]thiazine structure can be prepared from N-{4-[5-(4-fluoropheny!)-3-
(3-hydroxy-propyl)-2-thioxo-2,3-dihydro-1H-imidazol-4-yl]-pyridin-2-yl}-acetamide and
N-{4-[5-(4-flucrophenyl)-3-(2-hydroxyethyl)-2-thioxo-2,3-dihydro-1H-imidazol-4-yl}-
pyridin-2-yl}-acetamide by activation of the hydroxyl group with methane sulfonic acid
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chloride in pyridine and intranol ecul ar cyclisation.
The obtai ned sul fanyl conpounds can then be oxidi sed
wao eooblge7sil fi nyl and sul fonyl conpounds as desPCTi/BRI06/001801
above. In order to obtain 16t her acyl or alkyl
substituted 4-[6-(4-fluorophenyl)-2, 3-di hydro-
i m dazo[ 2, 1-b] t hi azol -5-yl]-pyridin-2-yl-am ne and
chlori@ie[kiﬁ'p_(ygidﬁel@{cg'nﬁb éﬁﬁb‘lé&lilég c?yc;ﬁbbﬁ@h.?l‘ He obt_a(ijr]ed sulfanyl compounds
i dazo : . [ -3 - = 2=
can 185 S SfiSed 1 g @%%@'ﬁgj'ﬁ%ﬁy%deﬁ g aEsenE dlsove. In
orden toetftaiethet aeyd onkikyhsabsitutedri-K-(d - flaerephenylidyd-dinwdro-
imidé%o{i}1Imﬁiamtﬁfﬁgﬁ%mwa&rﬁw@éndﬂ&[y@ﬂwr@tpm @B Mtdihydro-
ingidazo o PRI S i By AR e lafod shl i Riibre Yeaved
SH-IM)idggolen! - SRR RY IS Y'E1S, Sak 3
hydralyticsdly etal otitain thierfieecaimérsts. witigh ke tlsn alkylated oe aagategowith the
= l@nfti adkadiatidd lay an inmportant part in
corre%ég@iﬁg%li r|1 Agm%?%ilitlyé%%hégrs. The conpounds of the

invention are suitable, owing to their cytokine
The c@hpasreds ofhthbiitvergioaf shewt jn ¥itro anldein wwaean iremunofnodulating and

onorfl PUAES AT505) BHElh Yol RIIREt 8 o WERFIL 1
which p@tmmp@%argmaﬂ iRrANTReoUs daftassmater clisorders. The compounds of
the iﬁd?s?ﬁﬁﬁta@é dunablBr bivirg tto%_ﬂéir cyﬁﬁMéHli‘e\llééw. ihibiting effect, for the

oSt e0por 0sj s, _neur.o i,C_pain,. sseninat i
reatfpof QEREARIels aproartR Mk phrPartet of RGP ERTem. They
are sditabletfesexampplei fod e tieatterdrod @utgimnaneedissnses, cancer,
reuBME e, el Bl o ectba el
dissepinRUGT IYLARTEN TR Gh ivcardits. g - donsngeny diabses,
periodohtaidisairdens, stemesis, Laigseciar T-eeth lepetiosiis Hivhinfectivors or AIDS,
psorig&isC5a%keDa fi8! feiednYeaREoABWitR dib§8AsE iratispRifts, allergy-
Y R A L o
Alzheiaragaliséass) atroke, jaandiest inflamntrettaryt béwel diseasgsusuabnas y
ulcerhtiDs A8ftk arﬂ?&ﬂ%ﬁﬁ’é SligeBsb Ok %%%Wrdéﬁ-léééﬂbﬂﬁ%ﬁfaf Bongestive

syndrone, system c.ﬁ upus. ,gr yt hemat osus, ' aduli
heart fadiie; aubponany Jbress, kepalitisnglioplagienaa fyillaiR-Barméswmdjome,
systéﬂhi&tlﬂﬁﬁée@m&ﬁamus@?fﬂ&spbamy dih?re@té hstyhdrdm? ¢ARDS) and

. . | ei ther as single therapeutic
reSp'g%?D{f@sﬁ%ﬁ% ggi%érﬁheeqor as m xtur esgvvi th ot hgr

therapeutic active ingredients. The conpounds can be
The 6lApBldLHRPHeahvafionstin b&aYnistcied eftaét &s dingRrtharsbeutic

o G BRI T T HERCRE LS ragdom. Te
compaudsdiaenivs adininistened alsine, putihes csatdengralydasedrandor
admiftidi&i@ntis thd Rsint oMLt cuftal COMSItdrRNEe Cad nMures of the

. agdm ni,stered, or gl | d,.th
actvg R Ty iy o eSS s 5V 5, 26 sopppouncs
or confEosititarsnesrele iadminismnq:xdus'ralliym_naren‘reral!ye andthey atehpreferably
give'fyr#n%p@gﬁ:%mﬁson 35 the desired admnistration

onpositions may be for exanple in the form
of tablets or capsules and conprise conventi onal
The exttrebthesprruntacastital mdenmositmngor carriepor efctheidiluent depends on
the d%§|r§8 bﬂrqiﬁigfrgfi+t9tprn1t. r@\%?E@ﬂéBsiﬂ%ns may be for example in the form of
ol yvinyl pyrrolidone), trilers (e.qg. .

table?s of capsules and comprisé conventional excipients such as binders (e.g.
syrup, acacia, gelatin, sorbitol, tragacanth or polyvinylpyrrolidone), fillers (e.g.
lactose, sugars, corn starch, calcium phosphate, sorbitol or glycine), lubricants (e.g.
magnesium stearate, talc, polyethylene glycol or silicon dioxide), disintegrants (e.g.
starch) or wetting agents (e.g. sodium lauryl sulfate). Liquid oral products may be in

the form of aqueous or oily suspensions, solutions, emulsions, syrups, elixirs or
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| act ose, sugars, corn starch, cal cium phosphate,

sorbitol or glycine), lubricants (e.g. mnagnesium
wGe@ansa7es tal c, polyethylene glycol or sili coPCT/EP2006/001801

di oxi de), disintegrants (e.i§. 40 starch) or wetting

agents (e.g. sodiumlauryl sulfate). Liquid oral

products nmay be in the form of aqueous or oily

spraysUsetie (ikes Thapntdy alss becinths ifomms of aydry pawdet whidrsisq@repared

for re?égﬂgt%%ﬁ &l%%atgf‘g EE&&%?’ pﬁ&tﬁg (])CraFnH%f ER{U@’@ ogpu\%é Qﬁhls type

may o@merise §OBY%’ﬂt§>rn§Had¢lﬁve$ deoexample: suspending agends, fiavorings,
dnue@t@,carfeeﬁulglﬂ.et@kscﬁum{srd;reguspbhgaebpd vﬂfrDQMWeﬁf tighaf ;lbhan’fac@ancal
ventional , addi t.i or exanpl e
caridl R EE A HyPRyEfs Prietigel AREM i encs or
emul sifiers. Solutions or suspensions with

The @ﬁﬁ&rﬁdso&aéorﬁﬁ’é’élfﬁ%eéﬁ theahverRidréédr 66 ad tEF‘ed to a mammal
hum (%’HB ]‘) ! rsenoferalu ﬁqvgn nItSt tion. rl@ B or
(humgp 06 &) {7 giosgrof @bout i'8n a'HQtP@ r"é%l'g bP
day. @hewranlbe divenrinna singtendose pr ima alutakly offdoabsutheé rahgegof

effecisCortRe c'&gryb‘?fndg%sqghll%ﬂgk ﬁ%‘;n?‘?éleﬁgéW TH@é(stg:)%'fbc?Eg means
of the @Mé@nr‘ﬁ tebethg@t%so@?S%@ BNAGG. aad Lgfafegﬁf' & Argp. Pharm.

Pharey Med. iGherel 536 Supps. 1,nMweldf 2ga0ed by means of the
foll owi ng test systenms as descri bed by Donat C and
Laufer S. in Arch., Pharm Pharm Med. Chem
The phgspiacolpgical propesties of fh@eccrma@%@o%@ﬁdaverﬁmwﬁdI@@ngwshed

by copfipdrisnowitinoom@sunds bhthd clgssstipvior aredigelsséd i shed

O SFpESSTEN e By ATERAGE o B ol

increagrc At icavailabilityang slawer Shﬁiﬁﬁb@le igingtign; litleyinhibition of
cytodqf@ﬁ@aaaeo @haimes emdatbanid tHéfeﬂBﬁ'\ %&Wpawamny Clmproved

nat,i .bitio r one

seloci{ i SHhRRon gt bob TR Hifhid ST 56, BRI Bl o precicavie
advetamféepésus recliced angdtlgwencandidtioxcity.on of p38 MAP

ki nase, whereby the occurrence of unpredictable 20

adverse effects is reduced and | ower cardiotoxicity.
In vitiogmetahaliseet abol i sm The test substances were incubat ed

in standard experinents with rat |iver 25 m crosones

(phosphate buffer with pH 7.4, NADPH, 37C). The

The tBEOSURSH s BéleaRSubAYBH §h StpRiRed! eﬁﬁér%eﬁts Vit ra'&qwend

microgRgas @R GF Bar L L B1E bl 7 ED PSS bl dnsiprmations

were Réspple after i t1&h 8Dianelss Guenire by aidiraxacetbritiyle quanvere ezhtrifuged,
and tﬁé grétgﬁ'l Qéléu?éﬁl%%r}m?%%éﬁélyiédlg{/ HFELEC Resulting metabolites were
ga

apprwa@ﬁ%%ﬁﬁ%%\a@ the, @e r@ﬁpl@gf ﬂ'@ blotransformatlon of
Exampder 2sent eftthe eornesﬁ@ndhag is6lIfafyltdoensadrid, mHictsisl rbpredenta‘uve in
termssb‘tbtﬁé'sh% #ﬂgulméﬁb%ﬁ%oﬁ éorﬂgﬁﬁéérp 6d d@éfr‘f@é’d 8)(/ way of
examlpﬂﬁ 513 he sHifanyt cmpm%walslrﬁe@y @@m/er@duato @@umher of @gfabolites
and, aft@adntih désd rainptrarafake bagiraatdlygieahy detivis stakti ubstance

oma RS e B D0y L PRI oGy AGA TR Pl amcunt o

Example 12 were still present after 30 min, and more than 50% were still present
after 60 min.

Investigation of the pharmacokinetics in rats

The test substances were ground in a mortar and suspended in 1% aqueous
methylcellulose. The suspensions were administered by gavage to the animals.
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Exanple 12 were still present after 30 mn, and nore
than 50% were still present 35 after 60 m n.
wo pwessd7ggt i on of t he pharmacoki netics in rat sPAIEP1066001801
substances were ground in aY9nortar and suspended in 1
% aqueous 40 net hyl cel | ul ose. The suspensi ons were
adm ni stered by gavage to the animals. WO 2006/ 089798

ImmeBﬁEé@Fﬁ’e?@@ A6 80fixedlmbsnel dbshye, linbod Gammbs?\tvefé tekeén from

A . A

the alpiie B ¢ Bar SR AR R JelAIRAT o RAF Artere 6 2
heparmgoaiadesaiopleawseal and thennegidriiuged oand the supgraatant plasma was
oMo A o gl edidiakoneBiuafion T acma wak, dcERnied by a
validaid Db bRaL P 0Bl SHroBRafBRhy e BlasCiRa fridbl mass
spectnenéted). (A copdantratioofime goaseyvap ophsitiated dotatiteprasmss
conc&RB/IONeTRESSUred At YANEEN RSS! é?fé{rtdo'gﬁgé OMh P theS¥armacokinetic

constructed fromthe plas concentrati,ons. neasur ed
parargeters et cacHlRled iarelood B as SR GREs VAR IREHBINeE were
the maaimaomt gasmaesoacenlrativra(e@t,) @ndfthemred neder thear y
LSt -d m ned were the maxi num pl asna
conc%ﬁﬁ%@ﬁ?tﬁg%?:ghfe?(: %qu) and the area under the 10
concentration/tine curve (= AUC). The results obtained
The résults distatretbfou tiiks cohpbadp bEExdmplet Baad @ ametheir

[ [
corre§iRyidlRg SNafiA RAARYS SRR B HTHBE ity Thé e
showithph Hecidesta genembinpravemiestindneaal blp9yaltabérgne theresissajso a
distingt fludtish imiHe seadsisddifndifferdrtessbsepRaridritite sulfanyl
di ff.erences observed for the sulfanyl conmpounds.
comp?ggg% 1 Conpound rel. Crax Crax f/mrel. AUC AUC f/ m
Sul fanyl conpound m1.00 1.00 f 0.49 2.03 0.38 2.65
Tab‘%anpl e 3 ml.77 2.10 f 1.23 1.44 1.53 1.37 20
npound rel. Chrax Cmax f/mrel. AUC AUC f/m Sul fanyl
conpound m1.00 1.00 f 0.37 2.70 0.38 2.65 Exanple 1

Botnddur 07 ] 3- 19 11491 98 &) | MBeE AU M wud (f/m)

Sulfanyl compound [m 1.00 1.00
f 0.49 2.03 0.38 2.65
Example 3 m 1.77 2.10
f 1.23 1.44 1.53 1.37
Compound rel. Crax Cimax (f/m) rel. AUC AUC (fim)
Sulfanyl compound | m 1.00 1.00
f | 037 2.70 0.38 2.65
Example 1 m 4.47 2.07
f [ 319 1.40 1.53 1.35

m: male animals; f: female animals

Investigation of the pharmacokinetics in dogs

The test substances are ground in a mortar, and the required amount is suspended
in 1% aqueous methylcellulose and administered to the animals. Immediately before
the dosage and at fixed times after dosage, blood samples were taken from the
animals. For this purpose, about 0.5 m! of blood was taken from a thigh vein and
collected in a heparin-coated sample vessel. The sample was centrifuged, and the
supernatant plasma was removed and deep-frozen until the analytical investigation.
The active ingredient concentration in the plasma was determined by a validated
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I nvestigation of the pharnmacokinetics in dogs 25 The
test substances are ground in a nortar, and the
WO e@aisEes amount i s suspended in | % aqueous PCT/EP2006/001801
nmet hyl cel | ul ose and adm ni sered to the ani mal s.
| medi ately before the dosage and at fixed tines
af ter dosage, bl ood sanples were taken fromthe

bicarahjtical metodt (lﬁqhicscm@mme@rapap@augéd&ord tavldel pr@swas

specﬁﬁ;&%glﬂer; rAg ggr?c dﬂ @5‘?’@’5 ézgg%e ﬁ% Sﬁétﬁgqt%@ V@g\ the plasma
concwrﬂtmnﬁug@asurgﬁcatwnéog@ tingsafieidosagpl artriheplRamaaskingtic
pararf8térsl aepe CaRuRRed lfﬁérjefrbhﬁ Mrﬁé%hdrﬁ%ﬁéﬂu@éﬂ&ﬁe maX|mum

plasn&?gﬁ%r \éag og&grf d' gta% ncent%%ﬁgﬁg%en r&non?tlme Sirve

(= AU%JT/ EP2006/ 001801 20 bi oanal ytical nmethod (liquid
chr omat ogr aphy coupled to a tandem nmass

t t trat /[t .
The 381G FGBRATEHIATERE EMemobtnd B B ARt ed
correaponding sufany!esiuner:. Theskage obtainked withthesareoanimels,@nd
thus Hﬁr iffidifder an?erﬁﬂil\%kéit\%‘illaﬁlgﬁé esg'{ hal A tHR8 E98E Yoo

racte | st are asma concentratl on
adm"els @%ﬁtﬁﬁ@/' &Pasp%wgﬁ%acieht@ 2 SIRBALY inGrepvad systemic
exposweye (— AUC). The results summarized in Table 2 were
obtai ned for Exanple 3 and its correspondi ng sul fanyl
conmpound. The data obtained with the sane animals, and
Tabld@ t hus not influenced by interindividual variations,

chow . that 1 n t hi case-too—admnistrati-on—of—th
BAAA R LY LI L) L LA AV~ Y A LB A Y4 A T 1 L}

L€k Grmao | a1 | y reh A dd AUC (f/m)
Sulfgpylcampounsk pofule. @bl e 2 Compound fel 1.Qmax dmax
f/mrel. AUC |AUC|f/@.0Sul f dnyl2-8ompound m3.0 1.[0 1.3

Ex@nple3l.3 1./ |Exanple 3m4.8 5.51 25%50.6 3.4 0.6
15 m nmale anll’fH|S' Jd¢ femal e @6i mal s Inh]mtlo of0.6

m: maleanias PrEndet FIZyNES THe T T uernce e tEest
substances on the activity of the hurran cyt ochrone

f 45 0,1 soe rées 1A2, 2C9, 2C19, 2D6 and 3A4 was
Inhibiti met hod. Test systems were
m crosones from bacul ovirus-infected i nsect cells,

The lﬁmféhc‘éfof“lﬂé ‘ﬁ%% s%’bgfa‘?ﬁég%notﬂg e{%ftlwwa ﬁ%tfgﬁﬁérg@‘y:tochﬁﬂe P-450
isoenZyweR z%?e@fc%@m?z 2D6ant, 34 WasinypRiaatem by standard method.
Test systemsaters, migrskdnhes fropdbedLsowifus-ihfdcied Insesf eslizakhaem of which
expre%?gg ohb ¥R bs Eﬁwch RIRE A5G FoehDsmbEl £AS ch\,’ro%me@ cytochrome

tdorescence
P-450 isoenzymes catalyze the biotransformation of substrates, and the products of

this transformation have fluorescent properties. The intensity of the fluorescence is
thus a measure of the activity of cytochrome P-450 enzyme. The investigations took
place in 96-well plates. The test substance dissolved in DMSO was diluted with
phosphate buffer to the test concentration of 10 uM. A mixture of NADP, glucose 6-
phosphate and the enzyme glucose-6-phosphate dehydrogenase was then added.
The reaction was started by adding the microsomes and the substrate. The volume
of the test mixtures was 0.2 ml. After a predetermined incubation time, the reaction
was stopped by adding 75 pl of acetonitrile/ 0.5 M Tris base (80/20), and the
fluorescence intensity was quantified using a plate scanner.

The results are shown as % inhibition compared with the control mixtures without
inhibitor. The inhibitors known for the respective cytochrome P-450 isoenzymes were
always included as positive controls.
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pl ace in

96- wel |

W@k@bmes9798The t est substance di ssol ved i n DVSO BBEP2006/001801

di |l uted

W th

phosphat e buf¥ler to the test

concentration of 10 pM A m xture of NADP, gl ucose 6-
phosphate and the enzyne gl ucose- 6- phosphat e
Tabldighydrogenase was then added.

The reacti

on was

started by adding the mcrosones and the substrate
The volun€YR01A2 tlhe C¥BRCRI xtlur BYPREID. 2 GIYP 286G er GYP 3A4
Concpnteationdr m @M ncubat i thuMi ne,| t helOrgdct i gn 10wl 10 uM

oftespped by adding {75 pl of acegtonitrile/ Q.5 MTri$
substesiee ((§0/ 20) , and fthe fluorescence intensity vas )
Subsieate i fli 28 WWECRG 'd [H0atMd MECarer 6 HMEECesyl t&5ahe | 50 uM BFC

shown as % i nhibitlion conmpared with the cantAMWC®
Protudtur €s 7vOHBe0C ' 35 i7ABHIIRGr .| THEHiRGLHi t| &M-ARMOM 7-OH-TFC
Defeatiot he respecti vel cytochrone |P-450 i soenzynes wer ¢

al ways |i nc4lied as| pogoinwe cantr di@nmAD 20BR0BO798 420 nm

PCTLEP20064604:801 | 21 530abl e 3 CYR6A AR CYR 269 iBYP| 530 nm
Poditkd CYP ZLRfGNE 3BliphbsHeastid aﬁrbr@l&y;ﬂr@mmM 1QupMink0 | pdetoconazole
cdfirabM 10 pM of test substancsg *4 Substrate 2.5 pM
IncefiorU p'Vngﬁonlﬁ’ DN CEGHmm PM 50 e R C \M\@ @in | 30min

freduct CC [7- O+ TFC 7- QH 3- CC DM Al -OH TFC

Detectli on U/(ex 410 nm 420 nm 410 nm 390 nm 440 nm_Xem

*1:C B3 g P50y 8 q Uma?'ﬁ —F'f‘ﬁ fﬂg"?-] %}(ano&oumann)
r azo
*ZMEE& 1%4@ ”1%@%%@ %34 i2 ey
trifyoromgtiny %”P\ar"ll *1 CEC ( cyano 7- et hoxycoumari n)
*3: AMMG (Bf- eNmtd(eihw;lw@&twtanupahf@f@ul}r?amelﬂ)oxy*%wmcoumarm) -
DM-ANBON@<2-WN, Ne-disthytearo ine) leftydlethHingd raxy-4-methyeo mmarin)

*4: BEC-(Mysbneploxg-Arifiubfdraethyoaiubydring UseHEF O X 7-HydrddyME

wiflubromellidhuharyl. - N met hyl am no)
et hyl ] -7- met hoxy- 4- net hyl courmarin) ---> DM AVMC
[% $N N- det hyl am no)
—-—@Bm—p-%ﬁl}&ﬂ@%é'”h'b 4- et hyl coumarin) *4: BFC
(7-benzyl oxy-4-trifluoronethyl coumarin) -> HFC

(7-hydroxy-4- trifluoronethyl céumari n)
The influences of the test substances on the activity of the protein kinases listed

below was investigated by a standard method. The protein kinase, the test substance
and the substrate is introduced into reaction mixtures with a total volume of 25 pl.
The reaction is started by adding y-*P-ATP. After incubation for a defined period, the
reaction is stopped and an aliquot of the reaction mixture is placed on a filter. After
the filter has been washed and dried, the radioactivity bound to the filter is quantified
in a scintillation counter. The percent influence on the protein kinase activity is found
by comparing the measured radioactivity in a controlled experiment without added
test substance.

Table 4
Enzyme | c-Raf (h) | CaMKl ()| GSK3p Lck MEK1 PKA PKBa
Substrate MBP Peptide . | Peptide | Peptide MAPK2 | Kemptide | Peptide
(P-GS2) | (Cdc2) (m)
Enzyme PKCa | ROCK-Il | p38a-6 | ERK1 | ERK2 | JNK1a | JNK20 | JNK3
Substrate | Histone | Peptide MBP | MAPK1 | MBP ATF-2 | ATF-2 | Peptide
H1 (h)
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10 Inhibition of protein kinases The influences of the
test substances on the activity of the protein kinases
wo pabegh79hel ow was i nvestigated by a standard PEL/RPIHN6/001801

The protein kinase, the tes®2 substance 15 and the

substrate is introduced into reaction mxtures with a

total volume of 25 pl. The reaction is started by

addi ng y-33P-ATP. After incubation for a defined

peri od, reactl on, i of th
Inhibifign Y alg3 : \ 3 plpod mnoponuc
cells)fard strmhlasembmmamrshmml bdm:nﬂ drl ed the radioacti vi ty

bound to the filter is quantlfled in a scintillation

counter. The percent influence on the protein kinase

Solutfozlg S‘f'tf% Isbﬁ#aﬂﬂgg g? Be k?%(stgﬁ 'g?g rp'r&?ar&ﬁ Tn FRASE (ﬁ%l\{lC £xperjments)

ment w t

or Cregephsy Eé_{%tha@ol FOAR0 éemeawiﬁ \A@ﬂm olg e 9.0\ vol. of test
substghta sb%noﬁﬁ&hdﬁé&té’@@le Bldasit e WBPamedidglfant e pé PBMCs

oG e SR B RSt T i

this caaes$+%\défamlsttteafesMW@ecw&enmmS REPINAEBtigatadtfn gne series

of exﬁ@ﬂ%bﬁ% ﬂlrjleoéféllg\@rgw %7%%&’@_ g@?ﬁ?@@{n@q‘%%%e kines by

actding A DB ESb T SR Rel On P B SPnd Bl A e

reactiomiarstappsEdeand dwdtest Smktute iseentfifugad. S dthibites of oytokine

relea g% ngg?]ﬁff%dpéfﬂ@f o Qg&f’ﬁé@t@m%H (Eﬁ?ttﬁé dlllﬁ’ﬁng medium
%‘f‘o ?

exper nts. W
(DM 38 G1omopaor Ebf SRia: & Seiieal GHPPEmEtR ith the
referéncarustaht®S8-203680 a6 pbs:tlm cowpinglLis algo included PBMES

conc%ritﬁ%t%gw%doff té% C'ng’&kﬁ% ELe‘?%%kerﬂg (IEr ﬁi)%ﬁ?&#@sé tf“§ctor

bsSt I’'s” case
o (TN d)ieteacell esliureudipennatant and efasma atmdetermined by ELISA.

COmble,-Veegsg rggfs%m VafBhs wméctijper@f e @xm%rm BFBbélérg;égfboulter

ImMURAteKh. &5 ks %ﬂrﬁgls ib@@ﬁr%éjntw%e@e ;ﬁgé\legﬁaﬁﬂ%ENF“
proddtidb)is fd\ﬁrtcefromheruumbehiramn ratio infthd tdst nhiktures eadtdontrol

mlxtdré%stﬁé’?%ﬂc&ﬁgtlgpeﬂ(w&h @%tﬁkfﬁ%erele%s%qg?%dééé%gﬁgﬁa% (= 1Cs0)

compasgd wﬁhﬁ@emmtrpﬁg romipxs felrd r@mmer@ﬁnVavweﬁewtem@n To
compiR€ ithnre JUNRP eXpe finetoe diffdrést o b)rekaive Rravitpdeiagared

with SEEEISEED S §§%8§%%%F%L§w§”§$ b= (5 28R Ceo test

subsiamekl)ded. The concentrations of the cytokines
interleukin-1 R (I1L-11) and tunor necrosis factor

ear

Inhibition of TNFo formation in mice after treatment with LPS

The test substances are suspended in 1% tragacanth and administc?red by gavage to
male Balb/c mice (time t=0 h). To induce TNFa-release, 500 mg/kg galactosamine
(GalN) and 1.5 mg/kg LPS are administered intraperitoneally at time t=1 h. At time
t=2.5 h, the animals are anesthetized by intravenous administration of 150 mg/kg
Narkoren and 0.8 mg/kg heparin, and a blood sample is taken by cardiac puncture.
After centrifugation, the plasma concentration of TNFa is quantified by ELISA. A
control group is included to determine the activity of the test substances administered
orally. These animals receive a 1% tragacanth suspension at time t=0h. The percent
inhibition of cytokine release is calculated by comparing the TNFo concentrations in
animals from the test group and control group. It is possible where appropriate, by
administering different dosages, to determine the dosage at which the TNFa is
reduced by 50% (= EDsp) compared with the control group.
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a (TNFa) in the cell culture supernatant and pl asma
are determned by ELI SA. Conplete test sets from

wae 200608%9%anuf act urers, e.g. R&D or Becknan CoRdCT/BP2006/001801
| munot ech, can be used for23this. The percent
inhibition of IL-1 P and TNFa 20 production is found
fromthe concentration ratio in the test m xtures and

m xtures. The concentration at which cytokine
EXAN@F%%% is reduced by 50% (= 1C50) conpared with the
control group is found fromthe concentration/effect

Genefgl@;ﬂcnﬂonggnopmggsi he results of experinents on
eren aysS, arelative activity conpared wth
SB 203580 is determned (relative activity = 1C50

Meltingg®iris3580) / | C50 (Meller 8 Subst ance)). Inhibition of

IR sde}Fc%cBS mation in mﬂ%rﬁfdﬁfcotét@aﬁam3WThRLWﬁhMart
test substances are dstfen ed in 1 %tragacanth and
adm ni stered by gava%é "8"C%ml e Balb/c mce (tine

NMR bpecti@sdopguce TNFa- r\émrmuer@ﬂvphn!g/éw@gélramla @n!ﬂﬁ’e(”kcﬁoo
(GalN) and 1.5 ng/kgy stered

t t [ t t 5 I
GC-Mshi ral 5. ar Z”ZﬁestthtA@l@&? S{P %ﬁ?Pa@gn TR TEREY
of 150 ng/ kg Nar koride-(a%cbitery! mgthy silisoaei Ad na@§0am ,

bl ood sanple is takepoBygardiac puncture. After
centrifugation, the ?a e conq‘snt ration of TNF

LC-(Mfantified by ELISA HRICOGRAD) RErBIRH VBGVSH&‘%&P%JW mm x
determ ne the activi4.g, Bétdsiie€8 e5im anlst ances

adni ni stered 35 oral |y, ?a'@%%ngﬂﬁﬁé&s gﬁg,g,l, 230%,{104?2 00 mm

tragacant h suspensi on a ‘g
i nhi bition of cytokiRelar-RF82A. 41, Qépé'M £%wk6955qu"e HCT-
conparing the TNFa cleateig)rations in aninmals fromthe

prep BERISE 1P, <O hfh B SBO8 BibB5pg neao

det ermi ne the dosageCQkUm/mCdﬁ 2hé MNPa 209 Ming@dBd by

50% (= ED50) conpar edsyt OniraliaceAbt rol group. 40 WO
2006/ 089798 PCT/ EP2006/ 001801 23 EXAMPLES Gener al

conditions and analyses: 5 Melting points: Mettler FP
TLC dddorbaemisandoglatgsy: Therno Nicol et Avatar 330 FT-IR,

' By, rﬁasr%@ Qa é}lhﬁuwct roscopy: Varian
POIyg&hrsf%R 9 F’GI 1 H 400 Mz, 13C: 100
PolygagmA c&l‘i‘% %J‘ﬁ?ré)ﬁ tus + MSD 5973 + ALS

7683 He- (5% phenyl nethyl si I i cone, 15 m 250pm 0.25
Adsof¥8nts for column chromatography:
Aluminum oxide ICN-Alumina TSC, No. 04511, ICN Biomedicals.
Silica gel Si02 60 (0.063 mm), No. 7734, Merck, Darmstadt.
Silica gel Geduran Si 60 (0.063-0.200 mm), No. 110832, Merck, Darmstadt.

Deuterated solvents for NMR spectroscopy:

CDCI3, (99.96%), 0.03%TMS Euriso-top (C.E.Saclay, Gif-sur-Yvette, France)
[D6]-DMSO (99.9%), 0.05% TMS Cambridge Isotop Laboratories (CIL), Andover MA,
USA.

[D4]-Methanol: (99.8%)0.05% TMS Cambridge Isotop Laboratories (CIL),
Andover MA, USA.

Anhydrous (absolute or abs.) solvents
The solvents were purchased (from Fluka, Neu-Uim), stored over molecular sieves
and used without additional post-drying method. Anhydrous solvents and
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LC- (MS): HP1090 DAD: Therno Hypersil Keystone, 150 nmm
X 4.6, Betasil C8, 5pmand 15 HP1100 Phenonenex,
W®e/08679250 mm x 2. 00 mm Pol ar- RP 80A, 4p, DACHERR006/001801
(Bruker Esquire HCT- lonTrad) Prep HPLC. - Varian
PrepStar 2 SD1: 250 mi/mn. colum head Colum C18,
21.4 mmx 250 mm 8 pm 20 CSP: Chiral pac AD TLC
appaeatasghemipfoyaadvith ékdasioﬁﬁf?owtéméi&%l)%hwkh%s with dry argon and
- ren. gram )
kept %@%%mﬁ%g@%ém%ﬁo‘gﬂarg% deorbents for colum
chromat ogr aphy: Al um num oxi de | CN- Al um na TSC, No.
EI-M84511, ICN Bionedicals. Silica gel Si02 60 (0.063

e i) o s Rl A S B v
dissolvegtia tefrafydsofusam( EHFpor MethanmdctalomedpjectedDCLB ALS split ratio
1:50, 9@ rA6%8 urel. (3G N@iLﬁHrdssééTFié’lpgésCo%asﬁ%l nyl-mefhylsilicone
Gf-sur-Yvette - F D6 2 55 Ry Y- eaysiican
quartgsap ARSI dheSRGELRHF Wes (LTS Pankedevr 0T 1605k to
280°G5 [ D4] - Met hanol : (99. 8% 0. 05% TMS Canbri dge | sotop
Laboratories (CIL), Andover MA, USA. Anhydrous
absol ute or abs.) solvents The solvents were
NMR%’@?E“%%‘&PY(from Fl uka, Neu-U n), stored over nol ecul ar
The sigraale tchetficahshifis)d tid INMRtspadttatdre naborss telativg g

R D S0 T TR e
ppm ¢elp ssale, and ﬁﬂ@@iﬂ%@twtam@f%pwr?m lz.yigaeidrm thensign.
Abbréwgationsnelyd for Giesiidreessigrald) O diiyletidedoublet M= 8olble

S Shegtra recar ded. f.rom GC/ MSD systens at 70
doublg % _Tﬁ@?ega —I%@r\%et‘r &'dﬁ@gg’{t\/ed in tetrahydrofuran

for 2ndreyder signata: MadoB, ABbPUNXe injected 1 pl, ALS split
no askiinhtent 1 Afadedfad h{%‘@f BF @St JighA1e e rimAst, carrier gas
y

on a 5% phenyl - e silicone quartz capillary
colum. The tenperature was in the range from 120 or
Infrared speetsoscopy:

IR spectra are recorded in a diamond ATR system between 4000 cm ' and 550 cm™
in absorption mode directly from solids or crystals.

Wave numbers (cm™) are recorded for the 10 - 20 most intense signals, together with
the observed intensities in some examples.

Melting points are calibrated and corrected. The reference substances used are
vanillin, phenacetin and caffeic acid standards.

The molecular weight and the molecular composition was calculated from the
structure or the molecular formula.

The molecular composition is determined for carbon, hydrogen, nitrogen, sulfur and,
if necessary, for halogen.

The compounds are named according to IUPAC rules.

Purity is determined as area percent (area % = proportion of the total of the
integrated peak areas) measured via UV absorption at 230 nm

for samples containing about 1.0 mg/ml, dissolved in dry MeOH (Uvasol, HPLC

purity) and with a volume of 5-10 pl injected.

Abbreviations:
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280C. 10 NWR spectroscopy The signals (chem cal
shifts) in the NVMR spectra are reported relative to
wao edocasesddyl sil ane as i nternal standard (8= 0 PEIEP20061601801
chem cal shift is reported25n ppm (delta scale), and
coupling constants are reported in Hz, ignoring the
sign. 15 Abbreviations used for first-order signals: s
HPLCT S1 N9l et hijnhdifithidtice IREIT StshiRog@phpl ot . t =
triplet, q = quartet, qui = quintet, Tor 2nd-order
m.p., BWynal s: AMRUE PANE or X no assignment is made for
RT higher ordestentigméiblbe m = nmultiplet, 20 Infrared
spect r 0SCopy:. a are recorded in a dianond ATR
THF syst em bet \%%%H@(S@@?%%l and 550 cm1 in absorption
MeOHpde di rec8fn@ndm solids or crystals. Wave nunbers

EA, E&@p&;)l are egpoadethtéor the 10 - 20 nost intense

signals, t i th: the observed intensities in
DMF sone exanpl(&gﬁw&gowg%l?‘ildn% poi nts are calibrated and
TLC correct ed. tHiRdayasiremaiodapRY ances used are

pDcMmVvani llin, pheleeshéthaped caffeic acid standards. The
nol ecul ar wei ght and the nol ecul ar conposition was
calculated fromthe 30 structure or the nol ecul ar
formul a. The nol ecul ar conposition is determ ned for
carbon, hydrogen, nitrogen, sulfur and, if necessary,
Pre for, hal en'staT e _conmpounds_are naned according to
= eterm ned as area percent
(area % = proportion of the total of the integrated

The JEAOHERBIhEEARMIBH ddstribdd AbHer didrisledivetd@bainéaby

coctfaRe coma e oSy o GO S Al i repares

by th@lprodisses edscrifedMitarein at i ons: WD 2006/ 089798
PCT/ EP2006/ 001801 25 HPLC hi gh performance |iquid

chr omat ogr aph mp. , [ i i -
(The pumbers o?thepcgmpouﬁds rqur trcgescti‘nlerllr?e ?)OI nt RT retention

a) 2-Acetamido-4-methylpyridine (2)

200.0 g of 2-aminopicoline (1) are mixed with 400 mi of acetic anhydride and with
100 mg of 4-dimethylaminopyridine and refluxed for 5 h. After cooling, the excess
acetic anhydride is substantially distilled off, and the residue is poured onto ice and
neutralized with agueous ammonia solution. The precipitate of (2) which separates
out during this is filtered off and dried in vacuo over P20s.

Yield: 209.0 g (75%)

b) 2-Acetamidopyridine-4-carboxylic acid (3)

214.0 g of (2) are introduced in portions with stirring into an aqueous solution of
160 g of potassium permanganate at 50°C. A further 360 g of potassium

permanganate are added in portions over the course of one hour. The temperature of

the reaction mixture should not exceed 90°C during this. The mixture is then stirred
for 1.5 h and filtered hot, and the filtrate is adjusted to pH 3-4 with conc. HCI. The
white precipitate of (3) which separates out is filtered off and dried in vacuo over
P20s.

Yield: 108.0 g (42%)

c) 2-Cyano-2-(4-fluorophenyl)-1-(2-acetamido-4-pyridylethanone (4)
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THF tetrahydrofurane 5 MeOH nethanol EA, Et QAc et hyl
acetate DMF di nethyl formam de TLC thin | ayer

w@ boootsg7egyr aphy  DCM di chl or omet hane 10 Pr epaPEI/EP200€601801
the starting conpounds: 15 26he conpounds of the
i nvention described in the exanpl es were obtai ned by
reacti ng the conpounds to which WO 02/ 066458A2 rel at es
and which were prepared by the processes descri bed

18.0 9)5% (5l e t5SR uB B ARG 8L s rymRT P aaias () eng. sfer
addltcbnaoﬁ 1r?o® goaf] qanbsor(yldnmjdezoieﬂémlw dtinrediCét robmotengsegtiture for
45 mﬁ{‘gﬁh‘éh' g@f MI&@’O@@:Q%PWHIeoéndA' 14] Bf‘%bt%@sﬂ?r?@& gg{é‘f’\olate

ref
are aggé%’a {n 'E?ﬁCH%n Xl i *a@ﬁffem 912 PGPl 2 Bd ABer coaling, the
mixturéés stirsediatracsn fermpectoet overnightinee Rethiehalddegidoht Bolution,

and IEQERASIEATANHE) e BRESRIAS A i hefalail s
f”terqckpﬁaeﬁéir@déﬂ VPQ@%OVQF Be@s- 209.0 g (75% 30 b)

Yield241@&dej @@8%@ppyr i di ne- 4-carboxylic acid (3) 214.0 g of
(2) are introduced in portions with stirring into an

aqueous solution of 160 of potassi um per nanganat e

d) 2- é‘l Fagrophenyi}-i Hrangipo-4sppfidyistaasonen{5)per ranganat e are

added in portions over the course of one hour. The
27.9 S OB Aty 15y 35 e idbol gt sclt o the
reactioprmixtetis kept &t 4 gentel bhibfor 3thbl. After ¢adlingathe mixture is poured
onto Rkt SsuttAizaH ﬁt%cdhééhtr‘é@ét?anﬁ%maﬁﬁe Pi‘glfgbﬁte of (5) which
sepalig bt B Eret, wifidiale spetn, wasbed:seveealg Sirole
Y WE‘%D um

ether4mdcgold diethyl ether and dried.

2 4-f 1 uorophenyl)-1-(2-acetam do-4-pyridyl)et
Vield: 2\%;&;9‘;(52))(% 2006/ 089798 PCT/ EP2006/ 001801 26 18.0 g
of (3) are taken up in 50 m of abs. dinethylformam de

e) 2-(DNRjorapitenydf 1-€2-acatihidoohpgfidyll}etRagord (6)

carbonyl dii m dazole (CDI), stirred at roomtenperature
12.0 é%% compound (5) are suspended in 100 ml of acetic anhydride and, after
addition of a spatula tip of 4-dimethylaminopyridine, the reaction mixture is refluxed
for 5 h. The excess acetic anhydride is substantially distilled off, and the residue is
hydrolyzed and adjusted to pH 7 with conc. ammonia. The pale precipitate of (6)
which separates out is filtered off and dried in vacuo over P,0s.
Yield: 13.5 g (94%)

f) 2-(4-Fluorophenyl)-1-(2-acetamido-4-pyridyl)-a-hydroxyiminoethanone (7)

2.1 g of sodium methoxide solution (30% in methanol) are mixed with 30 ml of
methanol and added to a solution of 1.2 g of isoamy! nitrite in 20 mi of methanol.
While stirring, 3.0 g of (6) are added in portions, and then stirring is continued at
room temperature for 2 h. The solvent is distilled off, and the solid residue is taken up
in water and adjusted to pH 7 with 10% strength HCI. The pale precipitate of (7)
which separates out is filtered off and dried in vacuo over P,0s.

Yield: 1.8 g (54%)

g) Preparation of compounds (8):
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45 mn. Then 14.9 g of 4-fluoroacetonitrile and 14.6 g
of potassiumtert-butanolate 5 are added, and the

WO ewe80m m xture is heated at 120C for 2 h. APCBEP2006/001801
cooling, the mxture is sti7rred at room tenperature
overnight. Ice is then added to the solution, and it
is neutralized with conc. HCl. The precipitate of (4)

7) |sVd1$§d1v§d3ﬁiyeﬁlﬁéﬁNwt\mbé thé bhictine of fief aﬂﬂ@pﬂéteeﬁla!zme in absolute
cthar %%%ﬁﬁ%%{riﬂﬁwfﬁewsam%ga‘ﬂafﬁﬁ% PoeEtAfRECpafno.

etharpt i9remeved ) a setannevanpratarnThe partly aily resiutust sadidiies on
additindsNE®y| 6theei The gﬂ%l gifie of S@rﬁbb@ﬁdé"(%tlé' Fifteted] §€Bhddried in
a gentle"boil for 30 h. After cooling, the mxture iIs
VaCliBoured 15 onto ice and neutralized with concentrated
anmoni a. The preC| pitate of (5) which separates out is
Yield§i | t er gd=w Vig@grous suction, washed several times
W th pﬁ(rol eﬁ et her and cold diethyl ether and
dri ed. RyFefahi7182 4’ g (55% 20 e)

2- ( 4- FIR]ermﬁjﬁSe@Wét)arﬂlermpmmmm 81%yri dyl ) et hanone

(6) 120 2) e suspended in 100 m of
acetic %drlrge an(?jmgg?l 723} addition of a spatula tip
of 4- dﬁ'rEt DY R IRRRPY |- df’@lé’ the reaction mxture is

refluxed for 5 h. The excess acetic anhydride is

[ [ d off, and the residue is 25
Fﬁ%@? ﬁ§ééﬁ an&gug §§Ed to pH 7 with conc. amoni a.
The pale precipitate of (6) which separates out is

Compolrid 89ds aidsopied i1C1901;] and BfdIfeRYiBh ni%lie is't6bI8d idAndce

bath 7 ISR 1 32 S BpmaHoxclgppIany B-cithigh B GHC i
slowly mdd@dtdﬁanvm@, amyl thgmigute i then stidedrin mlm h:@xbatb for 30 min. The
ice bé’m' |§tré@|6vé§%%'éﬁr &%&{tﬂwéa &t %&ﬁ% Patﬁga f8r 10h. The solvent

anol sol ut
s the BRG] Sis iy DR PRER BTN SRR SR AN /S FTSG Mgty
etheroflhé recipiatacafd@) isrfilisoed oﬁmd driedl inheacuet i rring is
conti nued at roomterrperature for 2 h. The solvent is
distillgd QS{ the solid residue is taken up 35 in
Wat er 3y 8ito pH 7 with 10%strength HC. The

pal e pPéaﬁblﬂaﬂeﬂr%f (7) which separates out is
filter fof up. 5P205 Yield: 1.8
g (54@9?2?@%?% ;ﬂﬂ”b'?eﬁgm%f g”? 40 WD

2006/ 0 rm@h@mmep ofgd 27 (7) |s di ssol ved

t oget hB&'=\3-hydroxymrepyker tount of the appropriate
triazine in absolute

Yield§g

i) Preparation of compounds (10)

Compound (9) is suspended in abs. ethanol under protective gas, and the equimolar
amount of methyl iodide is added. After addition of a spatula tip of Na,COs, the
reaction mixture is refluxed until the precursor has completely reacted. After cooling,
the inorganic salts are filtered off, and the solvent is removed in a rotary evaporator.
The crude product (10) is purified by column chromatography.

j) 4-(4-Fluorophenyl)-1-methyl-5-(2-acetamido-4-pyridyl)-2-methylthioimidazole
R'= -CHa: yield 63%

NMR (CDCls, ppm): 8.75 (bs, 1H), 8.26-8.24 (m, 2H), 7.46~ 7.39 (m, 2H), 6.97- 6.88
(m, 3H), 3.53 (s, 3H), 2.71 (s, 3H), 2.23 (s, 3H)
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et hanol and refluxed until the precursor has

conpletely reacted. After cooling, ethanol is renoved
WO p0oa/080Psry evaporator. The partly oily resi deeI/EP2006/001801

solidifies on addition of 28iethyl ether. The

preci pitate of conmpounds (8) is filtered off and dried

in 5 vacuo. Yields: R=-CH3: 74% R = -C3H7: 62% R =

2,2,6,6-tetramethyl pipe rid in-4-yl: 81% 10 Rl=

R BRI sand 258 MR P 5

di ssolved in CHCI 3, and the reaction m xture is cool ed
in an ice bath. An equinolar solution of
2,2, 4, 4-tetramet hyl -cycg| obut an-1, 3-dj t hi one .j n, CHC,

k) 4-(145F'ugrlomeyy%rad%-@r&?ﬁp'xynf?sa?efaﬁﬁdQ-ﬁeOWHdXBr?r@%téﬂmi@m'3320‘8
stirred in the ice bath for 30 mn. The ice bath is

1— e stirring is continued at roomtenperature
R F&Hg\lﬁ A28 sol vent is then removed in a rotary
evaporator, and the solid residue is stirred in

NMRQC@@{,_E;Z@): el I®rs 25 e, RHOCT BUtABE (0 2(19) 6196-6.881(8T, @H), 3.85 (,

of f5 an i [ : N : = - : YRl 4 =
24, g ey Bl L 88 s, SN Tt S g TR O 4 v
IR (1/281)R3303)- i HEKAN PR bplA 16, 18646 FA'E3,BA%y dr oxypr opyl - :

71% i) Preparation of conpounds (10) 30 Conpound (9)

i s suspended in abs. ethanol under protective gas, and

the equinolar anount of nmethyl iodide is added. After
1) 4-(4efftlicropinerf)- 4-(2,2:6 6+ atrametivfipine ddiosd -y e (2-peatamide-4-pyridyl)-2-

metAyMiisifdhsgieef | uxed until the precursor has conpletely
reacted. After cooling, the inorganic salts are

filtered off, and the solvent is renoved in a rotary
R' = 200 6+Tatmmethyipiperidintd-yr yidldc23%10) is purified by
col umm chromat ogr aphy. 35 j)

NMRICHE AT JO 2 S, B Re 3B 25 ob T80 b e/ 28 (m, 2H),
7.04-6@0N31 3k M 19-84.T5 (< H) 12.8) "S’§3$ﬁ'2§°%§s'51“" grg‘;?, -1;81;1(1111, 2H),
1‘52'55%9@%?”%@2%3 %&@k@%%é@\é/ 089798 PCT/ EP2006/ 001801

28 IR (1/cm: 1669, 1607, 1543, 1505, 1416, 1268,
IR (14&AH82988:31699, 15633, 1407, 1255, 838

m) 4-(4-Fluorophenyl)-1-[3-(N-morpholino)propyl]-5-(2-acetamido-4-pyridyl)-2-
methylthioimidazole

R'= N-morpholinopropyl-: yield 52%

NMR (CDCls, ppm):8.29 (m, 1H), 8.12 (s, 1H), 7.42-7.35 (m, 2H), 6.96-6.87 (m, 3H),
4.08-3.92 (m, 6H), 3.17-3.00 (m, 6H), 2.74 (s, 3H), 2.41-2.34 (m, 2H), 2.24 (s, 3H)

n) 4-(4-Fluorophenyl)-1-(3-hydroxypropyl)-5-(2-acetamido-4-pyridyl)-2-
methylthioimidazole

R'= 3-Hydroxypropy!: yield 32%
NMR(CDCls, ppm):8.69 (bs, 1H), 8.23-8.19 (m, 2H), 7.44-7.37 (m, 2H), 6.98-6.86 (m,

3H), 4.04 (t, 2H, J= 7.9 Hz), 3.70 (t, 2H, J= 7.2 Hz), 2.74 (s, 3H), 2.25 (s, 3H), 2.13-
2.05 (m, 2H)
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5 k)
4- (4- Fl uor ophenyl ) - 1- n- propyl - 5- (2- acet am do- 4- pyri dyl
w0 2@emed7p8/1 t hi oi m dazole R = -C3H7: vyield 28%¢ivVRP2006/001801

(CDCI 3, ppm): 8.28- 8.25 (9 2H), 7.44-7.37 (m 2H),
6.96-6.88 (m 2H), 3.85 (t, 10 2H, J = 7.7 Hz), 2.73
(s, 3H), 2.24 (s, 3H), 1.65-1.57 (m 2H), 0.83 (t, 3H,

0) 4-(&-Fluér )-1-nRtihyl-5-hmidea3yrit§iR-midtddthidiptidazole

) (1416 diDZHgZW 1213, >1I4 (JZf)a Pyrigh Hﬂ
4- (4- Fl uor ophenyl ) -1-(2 - t et ranet hyl pi pe

Compouidhj) 4s dispolyedin 468 aﬁea@hdﬂ@@ndjp&fwxgd fas14 h. After cooling,

20% ﬁﬁéﬁ%ﬂht Nég{-ﬁ:’g%ﬁ@?ﬁ't@ n%lltrrahze nThe pale precélf)ltatgsv(;hlﬁp/lgeparates out is
i'n-4-yl: 'y 6

f“terﬁ%ﬁg déﬁﬁ*)‘“ TEU%QQ?EB @5 8.38-8.35 (m 2H), 8.01

(s 11, 7.33-7.26 (m 2H) 20 7.04-6.95 (m 3H).
Vielddgd9 4.03 (m 1H), 2.61 (s, 3H), 2.00 (s, 3H), 1. 87

S97 81 (m oH), 1.52-1.47 (m 2H). 0.93 (s. 6H). 0. 78

(s, 6H) IR (1/cn: 2976, 1699, 1533, 1407, 1255 838
NMR2AE& DGl dpri): B. te8otheny i), 7.50-7.43 (m, 2H), 6.98-6.89 (m, 2H), 6.60-

057 ol i ARAHEH AODREEPI) ud ka1 2

52% 30 NVR (CDCI 3i ppm:8.29 (m 1H), 8.12 (s, 1H),

IR (1/Z:n4)2-1628,51$4n, 180p, 181568%7, 814 m 3H), 4.08-3.92 (m
6H), 3.17-3.00 (m 6H), 2.74 (s, 3H), 2.41-2.34 (m
2H), 2.24 &s, 3H n)

Compoyngdsmp)igrdpheny! ) - 1- ( 3- hydr oxypr opyl ) - 5- ( 2- acet ami do-
4 pyridyl)-2- nethylthioimdazole 35 R =

Coma Wadg)o%éf)%sc%éct H{élr;h‘%tr %{QP@&%% %ﬁqﬁlr@gs eS%mount of

trlethylﬂmlnan{g adeleoj)4Tl‘(et reazhpn mxtur@ is-egqled irven (g bath, Vkilerstirring,

1.2 tn'ﬂ@s thé -affoulrt: %@ded?dréﬁms@ ad®Rirkifg isZdntinued
2006/ 089@98 PCT/ Eprﬁeﬁlﬁ/ 001 ?

until Qre@&rq_qru%pg PRRFIBrese §|re%c kog Mg Wg) is f'B?F%?/”‘i the fillrate is
concermyatetitoidnyrssoloe oDadg protiict }s purifidssyotaiathn chrb@tatography.
strength HCI and refl uxed for 14 h. After cooling,

%stren dto utral The e
p) 4-GF LETeR A0 TRy KB et b engamidali4-Puteal 8t f and
methylh‘dommdawao over P205. Yield: 82% NVR (CDCl 3, ppm:
8.16-8.13 (m 1H), 7.50-7.43 (m 2H), 6.98-6.89 (m
;, 6.60- 10 6.57 (m 1 H), 6.41 (s 1 H, 4.60 (bs,
Y'e'dzgg/% 46 (s, 3H), 2.70 (s, 3H) IR (1 /cm: 1629, 1542,
NMRYBUL |5, 1) 8366 (s, 8'H), 8Aan@ptHiis8.pd (§,01H), 8.29-8.28 (m, 1H), 7.94-
7.89 (m, 2H), 7.49-7.42 (m, 2H), 6.95-6.90 (m, 4H), 3. 90 (s, 3H), 3.58 (s, 3H),

2.72 (s, 3H)

IR (1/cm): 3410, 1674, 1500, 1412, 1253, 1175, 840, 759

q) 4-(-Fluorophenyl)-1-methyl-5-(2-cyclopropylamido-4-pyridyl)-2-methylthioimidazole
Yield: 24%

NMR (CDCls, ppm): 8.67-8.62 (m, 1H), 7.63-7.38 (m, 3H), 6.98-6.85 (m, 3H), 3.90 (s,
3H), 2.73 (s, 3H), 2.05-1.98 (m, 1H), 1.26-1.14 (m, 2H), 1.21-1.14 (m, 2H)

r) 4-(-Fluorophenyl)-1-methyl-5-(2-cyclopentylamido-4-pyridyl)-2-methyithioimidazole

Yield: 53%
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15 Conmpound 0) is dissolved in dry tetrahydrofuran
(THF), and 1.2 tinmes the anmount of triethylamne is
w@dweaiso7Ihe reaction mxture is cooled in an iPEI/BR10h6/001801
VWhile stirring, 1.2 tinmes ¥he anmount of the acid
chloride is added dropw se, and stirring is continued
until precursor is no |longer present. The reaction
NMR fCiaGls, eofing): 18.28-8r2(nayr3H ), Me48-7139 @n 2 s 6287-6.87 (m, 3H), 3.54 (s,

3H), %gg 98N8 t1eﬁ7rtp6¢rw . The crude product is purified

ol u omat ography. p)
4- (- Fl uor ophenyl) - 1- net hyl - 5-[ 2- (4- net hoxybenzam do) - 4
Compqudsdg)ltb13- net hyl t hi oi mi dazol e 25 Yield: 62% NVR
(CDCI3 ppn : 866(s 1 H), 844(s 1H) 830(51
29-8.28 (m 7.94- 7.89 7.49-7.42
1.2 eq Qf N@,l:p) aregsmer@egon BMF,4¢q)mpguncgg) (ssslowls,f)adq?dg,gnglsthe reaction
mixtuds stirdd’@t flodm Ep&@tdreRof 1 b, TRk be?d}Obrokfidé or bhERylethyl

brom(is @%ﬁ?@%ﬁ%ﬁ?wﬁ% APuans rflupar i PrpiRor s pgonger
preseunayThe @ae@pnynvmr@usrﬂmazd Ivéth watsr dan@ i peciiNRte abiid
separél&l@é@ mﬁtﬁs@@e?e(ﬁ%ﬁ (T'Fne éﬂtl)de zr7ro@§ct7|s %%nﬁérdi b§'t90flurﬁn %%Tcﬁngfbgraphy.

1H), 1.26-1.14 (m 2H), 121114(m 2H) r)
s) 4-(4-HluGopbeopirdayielhyl-5ait snzyianiboed-pl og p2yrhathiyithiolimiglarole
i dyl)-2-methylthioi m dazole 40 Yield: 53% WO
Yi IdZ’P%g/ 089798 PCT/ EP2006/ 001801 30 NWR (CDCI 3, ppm:
8.22 (m 3H), 7.46-7.39 (m 2H), 6.97-6.87 (m

NMR 3EPCI3 ppn), 8,12-8HB, (2. B9), 7A7-IH26 (rh, IMA), 6.9676 6 nﬁilﬂH) 6.53-

6 50 r&ﬁw P@@éﬁ% dﬂg le).sogq ; vb?";?eg*d%fe gi\'aiﬁi aje ﬁzgfggn\f rgé,rbH), 2.68

ture is stlrred at roomtenperature for 1 h. The
benzyl brom de or phenylethyl bromde is then added

IR(1/d: %%%'1Wégé,emgg19n§3éeéiw%@} yggi! precursor is no

onger resen Feaction m xture is diluted with
wat er, and the precipitate which 10 separates out is

t) 4- mﬁmaro@ﬁeﬁw 1 mbmwﬁqge(zmmwthwamWOLain?ﬂszcol urm

mej I%{n?%‘%g%enyl) 1- met hyl - 5- (2- benzyl am no- 4- pyri dyl

)-2-methyl thioi mdazole Yield: 13% 15 NVR (CDC13,
Yield:gu®: 8.12-8.16 (m 1 H), 7.47- 7.26 (m 7H), 6.95-

NwiR feBE1 B 18 4 (nhi (P9, 27, {8 m 35 £ 52 6 g(m. Zrige 46-
643(031%1!?.)H}:‘>06(s 1H), 518(d 1H, J= 6.3 Hz), 4.63-4.57 (m, 1H) 3.11 (s, 3H),
2.70 (s, 3H),

IR (1/cm): 1605, 1505, 1432, 1219, 839, 701

If the benzyl bromide is added in 2.5 times the amount, the nitrogen is bisubstituted
(15).

u) 4-(4-Fluorophenyl)-1-methyl-5-(2-dibenzylamino-4-pyridyl)-2-methylthioimidazole
Yield: 81%

NMR (CDClz, ppm): 8.27-8.24 (m, 1H), 7.45-7.19 (m, 12 H), 6.95- 6.86 (m, 2H),
6.51-6.48 (m, 1H), 6.31 (s, 1H), 4.80 (s, 4H), 3.17 (s, 3H), 2.66 (s, 3H)

IR (1/cm): 1598, 1496, 1427, 1219, 840, 831, 734, 702
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| R(1 /cn): 3241, 1610, 1507, 1219, 839, 813, 737, 698
20 t) 4-(4-Fl
w@oroepsssns/| ) - 1- met hyl - 5- [ 2- (2- phenyl et hyl ) am nPCBEP200é/¢h1801

yl]-2- msthylthi oi mi dazol e i el d:  54% 25 NVR ( CDCl 3,
ppn) 812 8.10 (m 1 H), 7.41- 7.19 (m 7H), 6.92-

OH), 6.46- 6.43 (m 1 H), 6.06 (s, 1 H), 5.18

ComF(QjJndﬁV-)lfOﬁ 6.3 Hz), 4.63-4.57 (m 1 H), 3.11 (s, 3H),

2.70 (s, 3H), IR (1/cm: 1605, 1505, 1432, 1219, 839,

o bR LIRS P e B,
10-folgl gxpepp b Lohle s Bildad.nErtentdaction 2nidiuve e tHemharted f&Y2 hdAfter
cooling, Xva%eﬂi%téwfyf‘éd%ié&‘ G8é &turéi%gkgér%sd%%véﬁ%l%és%?mmg,

and ”839 g%mPFHedz%ga“'%&gglseé 8 dried qv%ﬁl)’\lazé%1 he desiagant is. filigred
off, and thessglyertt is TeroyvedHyhe 2ruae rodudHs g@@lflbﬂi Hylddtithin
chronia'iaé 96, 1427, 1219, 840, 831, 734

2006/ 089798 PCT/ EP2006/ 001801 31 Con'pounds v) toy)
)4(T_|rl1qe conpound of Exanples j), k) and |I) is dissolved in

JHueoghemyl)-H ensthyi-6+(@gth@amit-Hoh\didENCRRSe

i s added. The reaggl o(n mgture |?}?€§2 heattgg%%@lwﬁle
. g 8 S5 cooling, water is slowy added. The mi xture
Yield:i’0%x¢t ract ed several times with CH2CI 2, and the

combi ned organic phases are dried over Na2SO4. The
NMIR (OCEE RPN 817b18 BF il (505 e 238 6 8%e el 200, 652
6.49 (g r%ﬁaﬁ FJraghym, 1idiv)4.59 (t, 1H, J= 6.0 Hz), 3.47 (s, 3H), 3.29-3.23 (m,

2H), 247@ {s, Fﬂi—uonq@}@rwm)dﬁ7meﬂ\)yl -5-(2-ethyl am no-4-pyridyl)
- 2- mst hyI t hi ol m dazol e el d: 70% NVR (CDC13, ppn):
8 H, 7.53-7.46 (m 2H), 6.98-6.89 (m
IR W‘ZF‘D 32@5526 451@21915(06114351)12231.,82146806 (m 1 H, 4.59
(t, 1 H J= 6.0 Hz), 347(s 3H) 329323(m 2H)
IR (1/c

W) 4- (%ESQOF%EB%EW‘HWWW%# G.L’sz'fmmzﬂ pm;b'l)zbm@thy tthlmldazole
4- (4- Fl uor ophenyl ) - 1- n- propyl - 5- ( 2- et hyl am no- 4- pyri dy
Yield: PEeg- met hyl t hi oi mi dazole Yield: 25%

NMR (CDCls, ppm): 8.17-8.14 (m, 1H), 7.51-7.43 (m, 2H), 6.98-6.87 (m, 2H), 6.53-
6.50 (m, 1H), 6.27 (s, 1H), 4.61 (t, 1H, J= 2.8 Hz), 3.79 (t, 2H, 7.7 Hz), 3.28- 3.22 (m,
2H), 2.71 (s, 3H), 1.86- 1.54 (m, 2H), 1.24 (t, 3H, J= 7.2 Hz), 0.83 (t, 3H, J= 7.4 Hz)
IR (1/cm): 3275, 2930, 1607, 1525, 1507, 1219, 846, 813

X) 4-(4-Fluorophenyl)-1-(2,2,6,6- -tetramethylpiperidin-4-yl)-5-(2-ethylamino-4- -pyridyl)-
2-methylthioimidazole

Yield: 52%

NMR (CDCls, ppm): 8.10- 8.07 (m, 2H), 7.47-7.40 (m, 2H), 7.12-7.03 (m, 2H), 6.44-
6.41 (m, 1H), 6.37 (s, 1H), 4.30-4.14 (m, 1H), 3.27- 3.21 (m, 2H), 2.66 (s, 3H), 2.11-
1.91 (m, 2H), 1.59-1.52 (m, 2H), 1.12- 1.01 (m, 9H), 0.90 (s, 6H)

R (1/cm):3325, 2959, 1603, 1516, 1499, 1217, 1158, 849, 812
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NVR (CDCl 3i ppm): 8.17-8.14 (m 1H), 7.51-7.43 (m
2H), 6.98-6.87 (m 2H), 6.53- 25 6.50 (m 1 H), 6.27

W@ 300608408 4.61 (t, 1 H J= 2.8 Hz), 3.79 (t, PEI/EF2086/001801
Hz), 3.28- 3.22 (m 2H), 2271 (s, 3H), 1.66- 1.54 (m
2H), 1.24 (t, 3H J= 7.2 Hz), 0.83 (t, 3H, J= 7.4 Hz)
IR (1/cm): 3275, 2930, 1607, 1525, 1507, 1219, 846,

y) 4- (alrauaﬁbph)enefr (ﬁchUMquﬂmbbbcpw(@(zaée@rnﬁ@bmrryﬁaw 2-(4-

yl ami'no- 4- pyr

m%hﬁ'gF{ﬁ'QV'tbﬁPEY'h&/‘&%\'Z‘bqaéoﬁ el o 529 35 NWR (CDCI 3, ppm):

8.10- 8.07 (m 2H), 7.47- 7.40 (m 2H), 7.12-7.03 (m
4-(4- ?I’dbro&e‘!'@_) ﬁg ﬂ;q:\)opr )@)75 §4acéta|'r‘)udo44 %eréy%ﬁnﬁ@zole-z-

thlongpﬁ uslpeggieg ngza ﬁdqrzproie we(g?s gpsl h% eggm@%lgr amount
of 4- rﬁbl)hylléialf(mmnfrjzyBaﬁlﬁrldé%Qddacﬁoﬁa‘ter]aﬂrﬁuomdw spatdatip of Na;COs,
the r%%c’ifé)n AfkRire8d fefi iR dMALR HRBHRASY HESTdRBIBRY RUARS. Atter

cool"zug,(tﬁe iNQepBisHaks| are fiterd\fAnshihie sRiyRE I remeved inya éptary
evapotaior. 4heyerudy lpredudt4s purified by column chromatography.
nmet hyl sul fi nyl benzyl )t hi oi m dazol e
. 4- %4 Fl uor ophenyl ) - 1- (3- N- nor phol i nopropyl ) - 5- (2- acet a
Yieldi?{ §o- 4- pyri dyl ) -1 mi dazol e-2- 5 thione is suspended in
abs. ethanol under protective gas, and the equinolar

NMRAERES oy ELSF (R Y B S B8R 20k 57 11,2647 40 (m, am,
7.44+7 &5l tm otH hitx98-6e36 émrglﬂ iR ()| 3t&11e315|5€(61|r6§‘®s 2pas(s, 3H),
2.54 0B BHY X 22ed &gH), Mfgme1.73qapl2HNg, the inorganic

salts are filtered off, and the solvent is renoved in

a rotary evaporator. The crude product is purified by

col um chromat ography. 10 Yield: 27% NVR (CDC13, ppnm:
Genétal préPoratibnhetifod d BsaﬁoﬁmeSZH) 8.12 (s, 1 H),

7.64-7-49 (m 4H), 7.44-7.37 (m 2H), 6.98-6.86 (m

3H), 4.45 (s, 2H), 3.81-3. 65 (m 6H), 2.72 (s, 3H),
In a typical &mbadiber(tni 0-62) mmoix3. E( g+7 @Hpf thie spropiste(thjo @ppound

(e.g. %Hﬂoﬁl’ad @r)rgd?g % Iy gu 414} nﬁ;q el:ﬂrs%r) or
SUSP%’{B&%MQ'QP@??F@H@%‘B ?‘@p&'z @%ﬂ 'St%’oﬁq iy gn ice

bath th $561 Gf’eidal(\c'ﬁﬂﬁe‘tﬂﬁtmdh,lomeﬁﬁ armountg cdifa J6% ctrengt) aqueous

hydroyépﬁé}g?ﬁ e dhl &#&Fé@ dd’cfe%‘mfsngﬁ{ Qx%é%%d(ﬂﬁeasm @eﬁégﬂ 1-2 g)

in 2-8 pentiaitse :ngu r{fzefaﬁswéh% iRAGiopris mamtared P¥iinHayefueous

chrormstd: ?&m«y pegroptedeurpliqlidl @Rrdmnstoaesistty omngad Eitrdinzayg
o%; @%hgsed

preciiarisist ee%‘*ﬁ%'%a%fl? T ntid Baaih) @8205347%‘&'“#@2%

the r@aﬁtl@netm@ caplbg, exiegdedicssvaral haus |(b61: bher dog ape@sswf
hydrdih §eroRietio gaisedYe 218 equivalents.

If the sample shows no starting material left, the reaction mixture is poured into ice-
water (300-700 ml) and neutralized with 12.5 to 25% strength aqueous ammonia
solution until pH 8 is reached, after which the product crystallizes out of the aqueous
phase or separates as an oil, which crystallizes on standing in the cold.

The deposited solids are collected on a Biichner funnel and dried and, if necessary,
purified by recrystallization from ethyl acetate or diethyl ether or by chromatography
with ethyl acetate, ethyl acetate/methanol, ethyl acetate/THF or ethyl acetate/DMF
(dimethylformamide) on silica gel or alumina. Substance fractions which elute early
are discarded. There are obtained successively unreacted precursor in 5-10% vield
and sulfone in 5—-20% yield. The sulfoxide is present in the fractions which elute late.
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precursor is still detectable after the usual reaction

time of 4-6 hours has el apsed, the reaction tine can
wheooensemied to several hours (16-72 h), or thePCEEP®S&001801

of hydrogen peroxide is rased to 2-3 equivalents. 30

If the sanple shows no starting material left, the

reaction mxture is poured into ice- water (300-700

The yigly cmsdlfnﬁderi@tpry\EOt-BOSZa?aﬁelt coldiivh ctiromzgb draphy ends5-90%

&{1@9 ution until pH 8 is reached, after ich
after pro uc(?H crystallizes out of the aqueous phase or

separates as an oil, which crystallizes on standing in

The ddi¢ag@itidn s3fis Hre ﬁ@m&d lb?dh%dl\hdg tieé fmiclakzbRM fEsUA Psuitable

So'veﬁygﬁﬂt%%sﬂgﬂ”?c;%?éj o FsftRey R EEBldbandl Bl e solution

is theéten:@eddp sutiomsaifsteighigprajric wnqunés pf/acids.ez.gt gasenusyCl in
ethar’f Qilé‘l%‘?l grichasehropahbydr AfRlousHEHTharsalsrk then isolated in a

<;[et aLe DMF  (di met hyl formam de) on silica gel or
CONVE{IAPhYaYSsubst ance fractions which elute earl y are
di scarded. There are obtai ned successively unreacted

GeneRaPhHS htibh rﬁe&M yéel duffdxpdk:sul fone in 5-20%
yi € € su in the fractions which

elute late. WO 2006/ 089798 PCT/ EP2006/ 001801 33 The
1 equvadent affthe cbfrespoteding [4-yPiatial by sBibstRORdadIk+2- alklylsmfanyl 5-

phenﬁl@r%@ﬁft@%ﬂ%f@%l §ﬁtlﬁ%/§z<ﬁw@£gw%ﬁy§9@| élkil ?aea iy, aryl-

fon sa

or acylAREiNpRKbSitAKen Diln apyaler seblpsalveachST |
dioxaaegy@hee, attfonen@idbotanonetordupropylsnstgh@iche QircmlxtUTfé§

thereé%%ix?urefs' of atcg?cfheaglﬂaqm;v& QBBHHEIOSQR: @%Wl UTRLRAIC

aseous
isoprepanaty -~ 9 mé{/ g Pdueh) o‘b@ﬁaue@us selutien of b oxigators apest sodium

metaéioddie s hd@ddicthe Wat@r-nﬂ@afmwhmh da@vom&hefaﬂﬁraﬁhuots To
su
selocy ) 3Pihdt Aokides Seleras it raumd it £ el métar excess of
periodateynay bglusgdsnigeaatal - Bhe pHueigimay alsoshebprasent sdsuspension.
The SIQIB MélOﬁ'dT'SBllﬁl@?—l% Trﬂgé(hérapﬁéé@tiﬁo #nd bbiling temperature of the
it FERCATG O (i< tnbltaBieg Tl podtel Kol T SoTeral days. The
progrqs&ﬂﬁm@ regiciiore js cardtadind byrtbinlayancwenwtography, HPLC or gas
chron'wa?t@?Fa?a‘?x\sf/I 1f'ﬁfe|i’¥}#é‘ﬁbﬁﬁ‘ﬁ cmﬁ(f|M(eec§f4 Qﬁg s &uct can be
detectad i dractionie can q%” @%«%Laas%% '3: drexcesg of gedim meta-
periodate atpesdn gevetalniod Bnbénd:ehmeme&adam but aggnessioih nereased

forma‘i‘%h‘%l??ﬁé egﬁégpélﬁlﬁ?gﬁﬁoéé) Ad}@nY@eﬁgusW a;%bpnqg‘%rh{‘nated at

90-95% 45 WP&%%" Sths ealeeidiToE sulfide gorm@trpa V@r%uﬁawlfcm fgrmation
is themic geperdl 2054 Duzliat ther@yebpolafBdof the@@l‘f@h%stafﬁhg materials

as coﬁ'@nslé‘féd; td'Hhe éﬂli%?(l t%c%%e&tedu?r%@fgg?%ﬁgﬁg S} Sxtraction with

ension or solutiron 1s 1n
lipophilis; WM@ntﬁdﬁﬁM acelate, gretane, Thibdigthylether) axby searystalization

from ge&thi-pedlar Srgemidsstvesd. for several hours to several

days. The
If the progress of the reaction is as desired (at most 0.5—1% suifone), the low-boiling
organic components are evaporated. Unreacted starting materials and sulfones
precipitate as solids. If required water may be added to dissolve undesired inorganic
precipitates. The precipitated solids are then slurried with warm water, isolated by
filtration and washed with cold water and dried. The solid material is purified by
extraction with or recrystallization from ethyl acetate, acetone, THF or diethyl ether.
Alternatively, the crude sulfoxides can be purified by chromatography on silica gel or
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progress of the reaction is controlled by thin |ayer
chromat ogr aphy, HPLC or gas chromatography. If after

wao b@ongarosml reaction tine of 4 to 6 hours educkCT/EP20b€001801
25 detected, the reaction t3me can be extended (16-72
h). An excess of sodium neta- periodate does in
general not enhance the reaction but may result in

aluminium eaiedwitti ethyhbcetata fethyleacetateanstasion @tisyl Idceffte-THF or
; : : om0
ethyléggl%?é-fﬁ\ﬁl@%*y_l%ueﬁthe reaction is termnated at 90-95%

CONVer si on. e selectivity for sulfoxide formation
versus sulfone formation 1is then in general > 95%

The dRitkation c}ifhﬁe |tﬁb&fonﬁ{£d@fdistrlétsgﬁsi ﬁh@céﬂa&@é‘lgt th‘éﬁlﬂfggﬂﬂzgfwhich can
I, S [ . SuU X1 S

ve refRYEH ufbing Burs eRBTRANGS tlendlfiohe Shratton. JRR R,

enantigneenare iselatsd franethatreCematasopreferaibly, byiprepayatiseniigh

pressOfe)olliRhIcHroMatdgrabh Pt HIHTLRERMIORBNE bURIARR £ 05%) by use of

chemirlly Fidiiad calses 874 Sty Tasdlies staroues stiehag: fors

exampley LhialpainPéh &tislEateABy &hinalnakdOJ, Us statibrarystrerse (ebiral

_ | " O , Y
et AL ISP Tt IS I Bl Eombles
isoprongiialipbalic, RulrOBRIANdBItkrRs asralueni wih ah iseRpRanalcontent of
10-90%e pastioutariyepteférablywarder iedcratic comditidredwlib anf isbpropanen
conteﬂf‘gf@@— A with cold water and dried. The solid

materiral 1s purified by extraction with or
recrystallization fromethyl acetate, acetone, THF or

A furtdeepbgdibidityfer segérafihy éntoahé eabtiomess eonists oilshRfoB@stion and

LE il Qr .
crystPRaRl ahalibriths SEIR BT ML et §fladiv i T -tactic
acid lefHynapdeliaaed, Eify()-eaepheelstiianisiacidon(iS)-(+)-camphor-10-
sulfordcacit e- THF or ethyl acetate-DW as el uent. The

oxi dation of the thio conmpounds results in racemates
of the sulfoxides which can 5 be resolved into the

Oxidatigneofahifat presprsorppmasamds destifedgeas sesults. in Thistyres of
diaste?8oRier O Which é4rebé ?S atahed il 8¥ohienticHee G?k?%%{bgf&ﬁﬁﬁwiaﬁon.

by preparative (h pressure) col um grap
wi th high enantioneric purity (ee > 95% by use of
etalcpiepalrationwaethiost? ecdulfdesss and chemical |y nodified
starches, such as, for exanple, Chiral pak OD,
i ral pak, AD, iral pak QJ,., as stationary phas
1 mmply Bl D aEpLR e Sos ot orapstind i SuspRBRES (30-100 mi,
~ 10 mbf g iof pfexrdrglorlpoeﬁislsalvleyl ingéstialauetic @ekl, and this suspension or
o Al . . ; :
solutiof RFGREA o 450 B & oAb ERIP 9 Bl 2% sipllEf aaueous
hydrogeR Perfe saiiap (34e SreauivalerisdP 3 @mkgnistafidagl in one portion,
and thesprucepainbthe raationts wlonG0red0ly this-ldhyer ehtdaatography, high

DL : . ek )
press ARSI EhidhdBbr AR ol BT PRI APBe got,
deteciabimaftepiiccisual sractinping of 46 heusnineelapesd rtbedeactirnytime
can bé ektandeaictoi severdl ihduks (16-72e)det i dakflon (Smperature is raised
furthea'§3017 ﬂIE]r 's?a?fipggls §W act'ag' 4 material left, the reaction mixt

e 60175 AT i S Sl mteril e, the reaction mixture
is poured onto ice-water (300-700 ml) and neutralized with 12.5 to 25% aqueous
ammonia solution until pH 8 is reached. The product crystallizes on standing or
separates out as oil from the aqueous phase. The deposited solids are collected on a
Blichner funnel, dried and, if necessary, purified by recrystallization from ethyl
acetate or diethyl ether or by chromatography with ethyl acetate, ethyl
acetate/methanol, ethyl acetate/THF or ethyl acetate/DMF on silica gel or alumina.
There are obtained successively imidazole N-oxide sulfoxides in 10-30% vyield and
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20 Oxidation of chiral precursor conmpounds to

sul foxides results in mxtures of diastereoners which
w@amehgy7separated in a conventional way, e.g. BYI/EP2006/001801

crystallization. General pSeparation nmethod 2 -

sulfones: 25 1 mmol (-. 0.3-0.4 g) of the appropriate

thio conmpound is suspended (30-100 M, 10 m / g of

sulfoﬁéfﬁl%@—@"@% Heldli §|$1‘éll\é‘h%11rﬂs of 9@1@4@@@5@ Sbiaficd fréfdractions
tionis heated to 40-50Cin a

\chméﬁi?ﬁﬁ HXPWa&ﬁﬁqé%% ‘of 35% strength aqueous

hydr ogen peroxi de solutlon (3 to 9 equivalents; 0.3

g-1 g) is added in one portion, and the process of

th- reactlon i S,D |toreo by thin-layer
JreRalatignypethod s —sallsi sy e l'iquid chromatography
or gas chronatography If precursor is stil

3.1 Pﬁ (relsl Sfﬂettﬁéné ke fohddds reaction tine of 4-6 hours

e apsed e reaction tinme can be extended to

several hours (16-72 h), or the reaction tenperature

A solution of setharfeisilferic boidGA-THFC(1 M) i$ hddedmpha appooximately 2.5%

oy w08 TR b i R AT by i
stOIcmpmtrlQamwat dipprageeihgscaylessaristalssaraioroad aiter 5 g0

minufési ErWsﬁémB@lﬁbn E%rﬁﬁl@tﬂt%y @édlﬁ'lgatU 3-Z2C @dS\' svendll Hir® The
s, Quf

precifEg 2pls Beatd o Ut b BiaHHE SR ST, st
diisopropgletherd2 X 1 mipeed skied fopsaveraldibusg udec wgetmamatﬂ@ttmﬁﬁ) °C.
fromethyl acetate or diethyl ether or by -
h hy with .ethyl t at t hyl
3.2 Pzeé%’%?l@?ﬁéﬁﬁxﬁm%hlenﬁﬁyac2? at el THE o et hyl

acetate/DVMF on silica gel or alum na. 40 There are

0,
A AU O D RIS v
SO'U’[@UICT 6’?\%§°F\P°yﬁ a0 r@pargngwg weeming) fusoishierastric
amoutteTlodbalt lrsemehneoiafefobm givea under iit.el ute | ate,

typi caIIy <10%yvyield. 5 General preparation nethod 3 -

1 Preparation of methane sul fonates A

33P§%IP%H3|"'6W %fth?ehwé@@m'ﬂéﬁl c acidin THE(1 M is

added to an approximtely 2.5% 10 by wei ght sol ution

T |1

A1 l\/?%oﬁ.llﬂﬁn 'iI{?é’rHH@lef‘us %ﬁ%e{gnfoeﬁ?%ﬁoﬁo%ngt%ﬂwr BB Wé?@ﬁt gollution of
the camgopiad i d Hif ﬁpéep@edd)ylgﬁnﬂﬂ Wateieg mgtgmnqm@mcl amourst The
salt i€ apl isblatedis gheh uidrd.B-5 C for several hours. The

precipitated salt is isolated by filtration and washed

with a small amount of diisopropylether (2 x 1 nl)
3.4 Preparationdof the Bydraganswiates avdrsulfateam at 40 to 50 C.

15 3.2 Preparation of hydrochlorides A 1.25 M solution

f t.o an roxi mptely .
A 1 ety of gL SFE G821t Bieckh G elibaaBrmiatRes 5% by weight
solutipprod e edmippugd i &l FGorepargl byrgerrtlm waioimg) in stoichiometric
amount. The solvent is evaporated under vacuum and the residue is suspended in
diisopropylether, the crystalline solid is filtered off, washed with diisopropylether and
dried.

For the preparation of the sulfates 0.5 equivalents of sulphuric acid are used.

General preparation method 4 — fluoropyridyl-sulfanyl- and fluoropyridyl-
sulfinyl-imidazole precursors for nucleophilic replacement by amines
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20 anount. The salt is then isolated as gi ven under

3.1. 3.3 Preparation of the hydrobromdes A1 M
w@oioenswes of HBr in THE is added to an appr oxi PEL/BP3006/001801

2.5% by wei ght sol ution of 3625 the conmpound in THE

(prepared by gentle warm ng) in stoichionetric anmount.

The salt is then isolated as given under 3.1. 3.4

GenePalqm@t@durerfopfntrbhacfwm bﬂﬂt@cﬂﬁd i I§§e @ﬂﬁrrﬁl#& fLiHcﬁén R 45-aryl-
sulfayi o el Sl 25 e cDes e b St ey

replaq:emwlafv(ﬂpw:pgrrida%y gent | e warmng) in st 0| Chl onetric
anmount. The solvent is evaporat ed under vacuum and the
idue is sus ded in, diisopro Ieth he
The BP0 G ES IR T LT Pared Tl B e TunBauglady of woo2
/06648 werer @dpginedhnr acidid hydirolgsis frRmn the acdetanpde‘mndyll racwisors
(10) fbhmmgltﬁéfs@augn& ﬁ%a\éﬁbﬁ%ﬁer% 1su| phuric acid are

General preparation nethod 4 -
fl uoropyridyl -sul fanyl - and fluoropyrldyl
As losg la‘smn@ne-ls miodzthet finptiecairggous pfesent irc theoamind-precursor

moleé / i Zggy}gﬁa{g\géwgg %&nﬁ%ﬁ@@%}?\%ﬁ%%@ (pcetals), to fluoride

(sil anﬁh@?mﬁﬁweo@g%ns&n'tfeww R 18&9@ o RRM7Y odaecendaty
amines)btrar grhinosgrolipmyhy bmt%&ﬂirnfécb’ﬂo]thé)d’azbrmrﬂ baﬁlblyentroducing

o B RUBB RSN 1T 0 L e
precusRisr finisgolwionts made b dissglving thapaminapygduimsgeingn aqueous
or metiparesl Beilition cieewh gubsbeliyatia HBWI) bh dlssolvmghthe base directly

R el e
isoamf ﬁéﬁ I$thtyl|rbﬁﬁm) Wjidsiimopragieeusicenditionsris pospiblecwhsoOlah's

reageh? iR dssaié ehe b&lﬁ@ﬁ?ﬂldyl%ﬁséo the strong acidic
condi tions (acetals) | uoride (silans) or

sensitive against nitrosation and diazotation (primry
Withogih s odasingraray giazanitimetsiraflube boratether tugrinatipnbe accomplished

clireotl] THLEr e Read R CAmCIGher I MRISOUPTAnEF Ll Bft Richfharbi s
onseriz! it Gl i=50%b kgt ckannadyepus condibonh | o

made by di ssolving the am nopyridyl base in an aqueous

‘ : .

Prepj@tlé}ﬁ of‘%ﬁﬂﬁ%ﬂ?— 59 élbﬁé‘n BH afggzé g!:—?y@&h*aﬁ f%%ag;(g-ﬂuoro-

phen )éidérwo(e/'@éﬁ' - ‘M '&f?rl‘?e) Di azotizing with nitrous
acid esters (|. . |soarTyI and isobutyl nitrite) under .

In caé%%qNﬁé’rQqWIdE%%%ﬁi'vgrb? dcﬁj Q&ﬁ% @aﬁnﬁﬁg@gr%@é are. %res%t or
wherephRgD Of seAondRRy (Qvey tarti@ryraminc ¢roLRs Bl PEessHt AR eant &?) a
modifielduaid optirhisadistratemoigpidcebesty to make these precursors available.
The 1-(2-amino-pyridin-4-yl)-2-(4-fluoro-phenyl)-ethanone (5, scheme 1), which was
prepared according to WO 02/066458, can be converted to the 2-(4-fluoro-phenyl)-1-
(2-fluoro-pyridin-4-yl)-ethanone (5', Scheme 6), either with NaNO, under aqueous
conditions with tetrafluoro boric acid solutions (methanol or water) or with isoamyl
nitrite. More easily and with higher yields said conversion can be performed with
Olah's reagent and sodium nitrite. Nitrosation of the CH-acidic a-carbon position of
the diaryl-ethanone was never observed. This makes it necessary to perform the
nitrosation/oximation of this intermediate 2-(4-fluoro-phenyl)-1-(2-fluoro-pyridin-4-yl)-
ethanone as a separate step. According to WO 2004/ 018458 the nitrosation/
oximation was achieved analogously in glacial acetic acid with sodium nitrite in place
of isoamyl! nitrite in the presence of sodium methoxide.
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directly under the reaction conditions. In anal ogous
manner direct fluorination is observed with dah's
w0 e@gest7otinder aqueous and non- aqueous condi t i BECIEEP2006/001801
Preparati on of 37
2-fluoro-4-5-aryl -sul fanyl - 3Hi m dazol - 4-yl - pyri di nes
from2-(4-fluoro 25
In accsgﬁsab{ééf y h(s%gimé% Bf YO 02 /066458 }h@ﬂf(@ﬁ%?o?heﬁ?l?lgﬁ(zﬂuoro-

LGRS S SR e e

substlteteei) herahydroyiazins nehighare seadily railable from paratbrma)denyde
and ctgﬂggébﬁc‘rﬁgg%@?g tg'vgbﬁglgg{:g%-ggbﬁ%gl e RRSRAEs (8).’@fﬁhe
prepagation ghihedhisp intarmesiatey 93 Migstons arecesiuriMioston & offgndek,
T.: Héimgaseleend.; Helv.\@tieh Auts. 199884y €3): 4685+1H59%) was fplied to the

quoro%%iaﬁgf‘rﬁgaz&%—gg@l r?é]ﬁ)_é"'ﬁ(lé&dRi 8art ffen be introducee by alkylation with

or o-

iodidgor sultanatesy in iemrasgnoe efalkalbhvdrogen cagpriiate o alkali carbonate

to ob®irt Ry 2 8uifAnPiaNBatitmste stargue Aidteridl (00') Whith ¢drt be used for
fl uor@ 0 a'c%ﬂﬁm d solutions (methanol or water)

tetr
subs%qu%‘:tltaﬂ"npg trite. Mire easily and with higher
yi el ds said conversion can be perforned with 35 A ah's

Amin%ﬁ%?&?eﬁaeeﬁl@ﬁt’b HBCHbA !‘c'tta,h @isdbé lpfeﬁr@t@ea dhlfthbfsﬁnﬁnyl level by first
. cidic a-carbo osition o e diaryl - et hangn
oxidiggua fimdusropySanvaeRefdmptitls acciafodbdns SbB SRReral,
methodie eithier mithatliQuiglegiahacétimacid or hith thetNal@adhathed, and then
Aty " s 1-(2-fl uoro-pyridin-4-yl)-
procee%tdé}%é%}g%%\gn%b:g%g\aeéte step. According to WO 2004/
018458 the nitrosation/ oximtion was achieved

Generabpreparatipni methat bal Aaykation afthe Rvanhinopyiridyl group wekth
acid l:ﬂlﬁ[l'ﬁ@é\se 40 of isoanyl nitrite in the presence of
t hoxi de. WD 2006/ 089798 PCT/ EP2006/ 001801 37
In accordance with scheme 1 of WO 02 /066458 the
The Zatfindpylybephpomhd { Refdivhlemtyisdissolved in abs. pyridine and the

corre%é@hgéa@% J:l%lﬂﬁ%él‘@‘grggéwélﬁ%'t)qg%ggiﬁﬂiﬂd{ig\ggsé ThE3Balfon is
comprietre il stirfing @ s C (wentRl By éLEdadineyp\aiging isghen remeyved
undeg@é@lﬁmﬁ Mg@éb?ﬂ@_@ i? eMEnogy rrﬁétﬁgﬁlﬁ&élétl:eaaiﬁdﬁ%shé@ sebéral times

. -0x0=i m dazol inte |
with @ ARAS: pbRee TR VY erfiudroupodk spifate ape the et
acetate iseseed Wndeitvasuam. Thergfede praduct m@asniiifiasdsy celumn
chrorfiflogradfy. m Acta. 1998. 81; (9): 1585-1595) was

applliedto the fluoropyridin-imdazol-N-oxid

derivatives. R2 can then be introducee by alkyl ation
Genenil Iprepartititss noeths R ey hee2@ piriglyk 1t
arbonate or alkali carbonate to obtain the
carba)‘_( | eifajlsc-subst ituted starting materials (10') which
can be used for 10 subsequent am nation reaction.
The chbowylitlacid ¢t equivaleatjis tissebetiinbOcahabs.sHbender argon
r [ : 0 ;
atmogHice %E?%@Wreﬁﬁl%ﬁ?% 'f‘%%{gghi'ﬁ?&%%ggéé%%ﬂﬁ*ﬁ”?’%@ jthen
slowly ggded yAfer hie JaseseyRidton as peased ¢Tho M eyridyl aage (1 equivalent)
is add@s®tThe @eictionmixiurd id thenNited atebbodtengetatiine anfillcompletion of
e , .
g R e R R L @ﬁ%ﬁ%ﬁp&w y/gshed
several times with watér. The organic phase is dried with anhydious sodium sulfate

and the ethyl acetate is removed under vacuum. The crude product was purified by
column chromatography by means of MPLC (RP-18, acetonitrile : water = 6 : 4).
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acid chlorides 20 The 2-am nopyridyl conpound (1
equivalent) is dissolved in abs. pyridine and the
weorosesypedi ng acid chloride (1 equival ent) i SPEERIH06/001801
dropwi se. The reaction is 3onpleted with stirring at
55 C (control by TLC)). The pyridine is then renoved
under vacuum the residue is taken up in ethyl acetate
and washed several tines wth water. The organic
phase is dried with anhydrous sodium sul fate and the
ethyl 25 acetate is renoved under vacuum The crude
Exampledluct was purified by colum chromat ography.
General preparation nethod 6 - Acylation of the

(a-Is Jatugohpent) 3 ne i splrenE ety aebioisieaal-syaridine-

yi}(1-phenyléthyljadenear gon at nosphere at room tenperature.

Car bonyl di i m dazole (CDI, | equivalent) is then

slowy added. After the gas evol ution has ceased $1.5
Prepwd@yrgwrabmeﬁpctl r@mji{‘{gr&ﬁ -thilyorgphenyirsdmethrnesuifanyl-3-
methyleiddimadazol-4ty)pgridin-2-8(1-phénylethydanine 78 4%pgeiit (940 % purity)

until conpletion of 35 the reaction. THE is

aporated; eth I acetate is added to the residue and

Cz4Hmﬁ§E@§ =43¢1385T ines with water. The organic phase is

C 66.3ureH 5Bk RINIZY.ONY 280%, 03B8% S 7.383Rd the et hyl
acetate is renoved under vacuum The crude product was

] rified b}é/ col um chr omat ogr a h_/y by nmeans of MPLC
H-NVIRP(EBCIac B  £107-5.08¢, b 238+ 49(m 9F) 20681DBBORH); 6.45-

6. 42(?@?5_%269@ PREA9) 3. 83 47eaDHe) 13, §0¥d CHa); 1 61- 1 58(d CH3)

Fl uor ophenyl ) - 2- et hanesul ti' nyl - 3- net hyl -
m dazol -4-yl ] pyridin-2- yl}(1-phenyl et hyl )am ne
MS(EJJrEQﬁi{)em/b&reghﬂe?/cdl“ﬁfﬁﬁfﬁjd435 (3@)m434 (100), 421 (8), 420 (25), 419

(82), Mﬂ(%)(ﬁo%'(we)” qme(am g k8)3355 (10), 342 (7), 330
AR ST AP s LT b 2 ORI D
(10), 284 (83252 (6), 61(»3413@%2265 534%@(1@)3299@3)2 18(634018% 31288925 120
8 07-8.03
(86). ;oggﬁgﬁ%w\%%@% ??%%27 jé@ 6.45- 15 6.42(m 2H);
6.13-6.11 (d, H); 3.42-3. 417(d C}B) 3.20(d, CHB) ;
1.61-1.58(d, CH3) MS(El, 70eV): nfz [rel Int. % = 436
Exa @22 435 (30), 434 (100), 421 (8), 420 (25), 419
"{ ). 417 (16), 405 (18), 404 (60), 403 (58), 387
(10), 372 (8), 355 (10), 342 (7), 330 (7), 329 (7),
{4-[5-34-F 14 Bphetivd)-2 e thanks uf byl 33|9|19tl6ﬁ)-3H3ﬁﬁdéi&)4 {Q?gndm -2~

281 20 (10), 267 (8), 252 (5
yix(1 i’g'g)‘é’lf)z‘%%ﬁ?’(’ﬁ 209((12%) 186((10) 12(1%12) 120

Prepared by general method 1 from {4-[5-(4-Fluorophenyl)-2-methanesulfanyl-3-
methyl-3H-imidazol-4-yl]pyridin-2-yl}(1-phenylethyl)amine: 3% yield (80% purity)

C24H23FN4028 = 450,54
C 6398% H 515% F 422% N 1244% O 7.10% S 7.12%

MS(EL, 70eV): m/z (rel Int.%) = 452 (10), 451 (30), 450 (100), 449 (14) 437 (10) 436
(28), 435 (98), 418 (5), 373 (7), 357 (7), 355 (8), 346 (14), 345 (18), 331 (7), 301 (9),
281 (4), 267 (6), 253 (4), 239 (4), 225 (12), 210 (5), 207 (7), 186 (4), 121 (8), 120
(70), 106 (6), 105 (56), 104 (14), 79 (15), 77 (12)
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(86), 106 (8), 105 (65), 103 (20), 79 (20), 77 (18)
Exanple 2 25 {4-[5-(4-Fl
w@oroepsssns/| ) - 2- met hanesul f onyl - 3- net hyl - 3H- i m PicBP2046/§01801
I']pyridin-2- yl}(1-phenyl et¥yl)am ne Prepared by
general nethod 1 from
{4-[5-(4-Fl uorophenyl) - 2-net hanesul fanyl -3- 30
Exaniffelw/| - 3H i mi dazol - 4-yl ] pyridin-2-yl}(1-phenyl et hyl ) am
ine: 3%yield (80%purity) C24H23FN4A02S = 450.54 C
63.98% H 5. 15% F 4.22% N 12.44%0 7.10% S 7. 12% 35 i
N-{4-i55(4Fluqephenyl)-2-nethianesulfigyl=3-assthy -8 H-inmislazo gyl pyridin-2-
yl}ac@%feﬂ@o) , 449 (14) 437 (10) 436 (28), 435 (98), 418
(5), 373 (7), 357 (7), 355 (8), 346 (14), 345 (18),
331 (7), 301 (9), 281 (4), 267 (6), 253 (4), 239 (4),
Prepa28 Hyl@neralltefld 1 2@m NAH4-[5186F lubyophedlyl)¢B)meth@0esulfanyl-3-
AN i ) (B ; o % on? (12) 40
meth e ek ol RS ae A PO s IR D
N-{4-[5-(4-Fl uorophenyl) - 2- met hanesul fi nyl - 3- met hyl - 3H
C18H77FN4®§804 37A2P] pyridin-2- yl}acetam de 5 Prepared by

d 1 f 0 0 0

C R AR Fon ey N ol 3Rk D1 aB%%. S 881%
met hyI 3H i m dazol -4-yl ] pyridi n-2-yl }acet am de: 80%

"H-NWi (é’? 938%2—8%&7%;90234—76 Zga ﬁoﬁfa(l\ig((mglm) 3.90—
s35 BGATE O LD ARSI Ly
MeODI( erpprrl 2. 87 65-1H8 GB-GQHs); 5I $6Hs); 3.83 (s, 1H,
N C ;% 6954363) (i, &l—%d/s)H N 2ﬁH§4)7 b8Ly WR M1 5-H H prr144 —7.47
(. 281, 26 55 45-Eny ST Clor, TH3EaU: Yy SaP 45 T B34 P

exchanwb‘repgotpmnoivta;ble;s H Py): 7.44-7.47 (m 2H,
C2/6-H, 4F-Ph): 8.15 (s, br, 1 H, C3-H Py): 8.40-8.42

1304\&@% (Mg@)@%mﬁ’@% %%§c§62§ﬂ8)6§?(% %&5‘ SF58 (%ﬁ @;Hgg 116.24

d 26218, f{)smcmel)z CBZIS AFAPhR0 1654 (T3, Ry C2E)182C5B Py, 130.52 (d,

5 B¢ %gﬁ?ﬁg }%2 48, 3<4§ 0B 14 Py);
154 %6@%1 é%d %1%43955% 1P 8@?? 8}?30@%
IJ(C F)=244.0 Hz, C4 4F Ph); 172.34 (C=0 MB(El,
%QV) @/E i‘j (z1 13843 (F34735%), (3%(1%6732183@1) 283
(4) 281 (8), 268 (5), 9 (9) 266 (7), 265 (B), 252 (5), 250 (5), 241 (7), 240 (6), 238
(4), 225 (5), 224 (4), 212 (4), 211 (5), 210 (8), 199 (5), 134 (8), 93 (8), 66 (8).

Solubility in water 0.07 mg/mi.

According to the general preparation method 3, the following salts of the title
compound were prepared:

a) methane sulfonate - from 0.125 g of the title compound 0.140 g of the methane
sulfonate were obtained. M.p. 137 °C; yield 99.6%; purity 99.4% (HPLC); solubility in
water 0.89 mg/ml.

b) hydrochloride - from 0.125 g of the title compound 0.120 g of the hydrochloride
were obtained. M.p. 220.6 °C; yield 98%; purity 99.4% (HPLC); solubility in water
1.12 mg/ml.
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25 (4), 281 (8), 268 (5), 267 (9), 266 (7), 265 (6),

252 (5), 250 (5), 241 (7), 240 (6), 238 (4), 225 (5),
WQ2eh6 089798 212 (4), 211 (5), 210 (8), 199 (5), BRGHEPR)6/001801

93 (8), 66 (8). Solubility 4n water 0.07 nmg/m . 30

According to the general preparation nethod 3, the

followng salts of the title conpound were prepared:

c) hy@%ntggm@é]o ﬁ'%{ 8%?%} of tfhEQ{f‘eoco]rﬁéo&]cf{) 1&62} b t‘hbehydrobromlde
were gbtaineddM.m 220. é@ pleld, P8V pooitys9y- 4;{m£HPyCMOAMJQ'“tY in water
1.05 figRul) ; sol ubility in 35 water 0.89 ny/nmi. b)

hydrochl oride - from0.125 g of the title conpound

0.120 g of the hydrochloride were obtained. Mp.

220.6 C, yield 98% purity 99.4% (HPLC); solubility in

d) hy%@énsu#g%b”%/dﬂﬁ 0. 8% W%@ﬁlé’@&ﬁ B8uRED/ @6{H01801

e ti o
nydroGBRSHRE RETBAPNER. e N9t bt o AT Rer L BB 4% SHPLOY:
solublMtpm \’zzafﬁr@mrryg/mlld 98% purity 99.4% (HPLC);

solubility in water 1.05 ng/ml. 5 d) hydrogensul fate
- from0.125 g of the title conpound 0.140 g of the
hydr ogensul fate were obtained. Mp. 199.4 C vyield
e) sl -pdrdn V.25 ¢4 (HdMliile compoUudiOH 10/g iofi theas wifat@ vage obtained.
0,
M.p. gg{?rg‘ou %E%B.({udﬂﬁwgﬁ /Jg %%\ﬁ’letglgg?o%t al nedgh ?nl\%/ml
203.4 C, yield 88% purity 99%(HPLC) solubility in
Examyplees 0.31 ng/m. Exanple 4 15
N-{4-[5-(4-Fl uorophenyl) - 2- met hanesul f onyl - 3- met hyI

-im dazol - 4y|]|¥r|d|n- -yl Yacet am de Prepare 2/
N-{4-{&t&Flnoranhesylr2methanesulfonyl-3- methyl-3H- |m|dazol yl]pyridin-

2-yl}dtdtaniibie( 4- Fl uor ophenyl ) - 2- met hanesul f anyl - 3- 20

nmet hyl - 341 m dazol -4-yl ] pyridin-2-yl }acetam de: 17%

yield C18HL7FN403S = 388.42 C 55.66% H 4.41 % F 4. 89%
Preparetihugeseralmetien &om B{dB-(st moropieny))- 2-me£h@m%sulfanyl -3-

meth%lﬂﬁHS’@mdéz%QQ aﬁ]@éndﬁ (}8@étarrﬁ@& {798Qjeld373 (10), 347

10) 346 45 (6 283 (5), 281 (7), 268 (5),
267 (12), 266 (10), 265 (10), 252 (5), 250 (7), 240

C1sH{(FN.0288 883.42225 (6), 224 (5), 211 (7), 210 (8), 199

C H586%4H(3841% F 4.89% N 14.42% O 1236% S 8.25%

MS(EI, 70eV): m/z (rel Int.%) = 390 (5), 389 (20), 388 (100), 373 (10), 347 (10) 346
(50) 345 (60), 283 (5), 281 (7), 268 (5), 267 (12), 266 (10), 265 (10), 252 (5), 250 (7),
240 (5), 238 (8), 225 (6), 224 (5), 211 (7), 210 (8), 199 (5), 43 (30)

Example 5

N-{4-[5-(4-Fluorophenyl)-2-methanesulfinyl-3-(2-methoxyethyl)-3H-imidazol-4-
yllpyridin-2-yl}acetamide

Prepared by general method 1 from N-{4-[5-(4-Fluorophenyl)-2-methanesulfanyl-3-
(2-methoxyethy!)-3H-imidazol-4-yi)pyridin-2-yl}acetamide: 30% yield (99% purity)

Con21FN4O3S =416.48
C 5768% H 508% F 456% N 1345% O 1152% S 7.70%
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30 Exanmple 5 N-{4-[5-(4-Fl

uor ophenyl ) - 2- met hanesul fi nyl - 3- (2- met hoxyet hyl )-3Him
WO ds089798 vyl ] pyridin-2-yl }acetam de 35 PreparBCI/BP2006/001801

general nmethod 1 from 41

N-{4-[5-(4-Fl uorophenyl) - 2- met hanesul fi nyl - 3-

(2- met hoxyet hyl ) - 3H i m dazol -4-yl ] pyridi n-2-yl }acetam

1 Al Q% LAY -
H- NQ@% (G5 hR9%e H(VNNM 8%@15%&?ﬁ andjfég);ﬂs) €.403
7267 La08). b@gggé Fo08) b d 1441 Xfdop 16 (2H
from CiN 3. 393-131(185(8\,Bl-l)frorﬁ -8B P, ahd oO+OHE); 2r279&-Qo®147(§;,, 3H from
_NO- é"égs 7.267(2H arom); 6.990-6.908(4H arom);
4.41(2H from CH2); 4.392-4.106(2H from CH2);

3.373-3.135(S,6H from -SO CH3; and -O CH3);

2.279-2.047(s, 3Hfrom -NOCH3) 5 Exanple 6
Exa &4-[5-(4- Fl

B o?)henyl ) - 2- net hanesul f onyl - 3- (2- met hoxyet hyl ) -3H-im

i dazol -4- 10 yl]pyridin-2-yl}acetam de Prepared by
N- {4 ;E&Iﬁbo l’ﬂﬁﬂ/l) 2fmefRanesulfonyl-3-(2- methoxYethyl)-3H -imidazol-4-

ophenyl) - 2- met hanesul f any
ylIpy Hé’KB%(}%{;W% 3H i m dazol - 4-yl ] pyri di n-2-yl } acet ami
de 7% vyield 15 C20H21 FN404S = 432.48 C 55.55% H

Prepziré%gr/ efferdf thdd 1 9orh N- {'44 ﬁ%@o?o%ﬂer?ﬁﬂZ%é‘ﬂNBnesulfanyl -3-
(2-mefgiogy V‘>%F§r8%)fzwe/éwwm —yl %% KJ%?GP{"Mf rom

2XCH2) 3.261-3.128 (6H from-0-CH3, -S02-CH3); 1.249-
Cti ﬁ%‘ia i f’”‘4 ) wat ohbenyt rops mat hanesyl f ny!
fe ?ifr.diﬁé’%» 054 5% cBam & S0V pS: od Byt
general rret hod I from

1H- I\Nliftd' d@CIE W{P;ﬂ?ﬁ)( 4 3f1|51%r6)m‘m-¥\‘r}m?aromat moiety); 5.497(1H from N-

H); 4}5?&1401 8@,(45111 ]‘mﬂ}/ﬁ(@Hﬁ) @%1—3&&@ A8 drormy 595 Gl §Q29%H9)@/1 249~
1.116(@H o -GO-CLPHLIFNA02S = 386.45 C 59.05% H 4. 96% F
4.92% N 14.50% 0 8.28% S 8.30% MS(El, 70eV): miz (rel
Int. % = 120.0(6): 225.0 (6): 252.0 (5) : 297.0(12):
Exargple 0 (20) 302.0 (5); 311.00 (8); 325.00 (7); 339.10
(9); 343.0 (12); 371.0 (100); 372.0 (31); 35 373.1

N-{4 {38 thyEE4ad Sopndhyn2 ﬁr?gﬂman%%‘i’nf?nél]ﬁ%-imﬁ?ézo’l A§N-pyridin-2-

yl}-acetamid

Prepared by general method 1 from N-{4-[3-Ethyl-5-(4-fluorophenyl)-2-
methanesulfanyl-3H-imidazol-4-yl]-pyridin-2-yl}-acetamid: 72% yield (98.9% purity)

C1gH19FN40zS = 386.45
C 59.05% H 496% F 492% N 1450% O 8.28% S 8.30%

MS(EI, 70eV): m/z (rel Int. %) = 120.0(6); 225.0 (6); 252.0 (5) ; 297.0(12); 301.0 (20);
302.0 (5); 311.00 (8); 325.00 (7): 339.10 (9): 343.0 (12); 371.0 (100); 372.0 (31);
373.1 (26); 374.1 (8); 389.1 (57); 390.1 (14); 391.1 (5)

Example 8

N-{4-[5-(4-Fluorophenyl)-2-methanesulfinyl-3-(3-methoxypropyl)-3H-imidazol-4-
yllpyridin-2-yl}acetamide
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Exanpl e 8
N-{4- (5-(4-Fl uorophenyl) - 2- net hanesul fi nyl - 3- ( 3- net hox

wQ propsd7¥8 3H i m dazol -4- 40 yl ] pyridi n-2-yl } acRCHRPIZE6/001801
WD 2006/ 089798 PCT/ EP2006/ 081801 42 Prepared by

general nethod 1 from
N-{4-[5-(4-Fl uorophenyl) - 2- net hanesul f anyl - 3-

Prepgredrint gensipl megingd 3ifranmiNdpz[8-(44F ilorayhéryi)r2-aathanestifzmy|-3-

s S AP0 2 kAL SE el

(El, 70eV, Scan 1143 / 8.379 min.): nmz (rel Int ) =
Cz1HﬁEN4®3$1=0430.4590. 1(30); 415. 1 (28); 414..1 (77); 399.0

0 9. 3 10 57 O 12,
C s %21?‘;3%223?1 ?%;l% 113%%4’) ézs%"?%‘i s°, 3580
(14): 309.0 (21);: 293.0 (13) 283.0(11); 10 282.0
MS (ELGPeV28tan 1(128)/,8.3B8 niin)18)2 (rébint.00= 633)0; (124U43D. { L30); 415.1

(28): gg )19(7ﬁ6%99 qg 10 3669 1;373%&1((%@% QZJT Q@K §517 1) 355.0
(21); BREN19) 1633518 ( ‘/) 3250( 1): N3y (14); 309.0 (21); 2930(13) 283.0(11);
282.0{@8) Szaﬂei%ﬂmpaearmmd))zar oBt(Bay om0l d (12! 266.6218BHDVY B12);
73.0 @sé?f LB R AT A PR A9 1BIATD B3R 0418

general nethod I from
{4-[5-(4-Fl uorophenyl)-2-met hanesul f anyl - 3- (2- 20
Exan{ﬁé&oxyet hyl') - 3Hi m dazol - 4-yl ] pyri di n-2-yl }-(1-phenyl
Jamne: 71 %yield (>99% purity) C26H27FN402S =
478.59 C 65.25% H 5.69% F 3.97% N 11.71% 0 6.69% S

{4- [5-?4?@&’ cg. @ﬁﬁﬂ@é L{r%shﬂghg 3 é@%&@%yé@@) 3?@3@.@&01 4-
yl]pyv {ﬁz { fﬁ é’BPm'Veev Scan 1659 / 11.445 nin.):
mz (rel Int. 9% = 103.0 (11); 105.0 (38); 30 120.0

(k1
oy i iy Phighd e bl dihio
Rxygthy! midezol-4-ylpyyidingyilddhphenyirthyhanine: @184 yield (>99%
purityRR/ SS and RS/ SR di astereoneri c enantionmer pairs of
{4 [ 5- (4 35
oro he % 2- met hanesul fi nyl - 3- (2- net hoxyet hyl ) - 3H
C26H2|7 Ar?/ pyr| di n-2-yl }(1- phenyl et hyl)am ne

C 651)’26P/6)CHI ors, eg%,Prlepae@my r\generr?aﬂ%ﬁej h0@| 6@3% 68% 5 FO %
(>99% purity) 40 C26H28CI FNACRS =

IR (ATR), A [em™'] = 2928, 1606, 1502, 1448, 1219, 1116, 1047, 1015,957, 839, 812,

763, 7001, 658, 593

MS (EI, 70eV, Scan 1659 / 11.445 min.): m/z (rel Int. %) = 103.0 (11); 105.0 (38);
120.0 (44); 343.0 (13); 357.1 (11); 447.1 (51); 448.1 (18); 461.2 (13); 462.2 (100);
463.1 (46); 464.2 (14); 479.2 (10); 478.2 (33);

Hydrochloride

Mixture of RR/SS and RS/SR diastereomeric enantiomer pairs of {4-[5-(4-
ﬂuorophenyl)-Z—methanesulfinyl-3-(2-methoxyethyl)-3H-imidazol-4-yl]pyridin~2-yl}(1-
phenylethyl)amine hydrochloride

Prepared by general method 1: 65% yield (>99% purity)

CzeHzaClFN40zS =515.05
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WD 2006/ 089798 PCT/ EP2006/ 001801 43 C 60.63% H 5. 48%
Cl 6.88%F 3.69% N 10.88%0 6.21 %S 6.23% 1 H NWR
WO DNBEY® : b [ppn] = 9.6 (b, 1 H NH+); 8.05 POT/ER20p5/001801
NH+): 7.5-7.4 (m 6H); 5 ™34- 7.3 (m 2H) 7.3- 7.25
(m 1 H; 7.2- 7.1 (m 3H), 6.82-6.78 (m 1 H), 3.123
" (s, 3H NCH3); 3.09 (s, 3 H SOCH3); 1.540 (d, 3H,
C 60F3% W @h@%mE@@we FlO 380% N 1088% O 621% S
;4 [ 5-(4- Fl uor ophenyl ) - 2- et hanesul fi nyl - 3- ( 3- met hoxyp
6.23° Popyl ) - 3Hi m dazol -
yl] pyrl di n- 2 yI }(1- phenyl et hyl )am ne Prepared by \
"H- NMR” r—ogfs{(ﬁ hA; Nﬂ4151805 (b, 1H, NH+); 7.5-7.4 (m, 6H);
uor an S’ g n/.y éé %g 7 ’ 3 (s,
7.4 fed b VF‘] Vi GPA=S7H (M BN dn\A
3H, NG ) 3@191(993 I—V@@@Ha} d. 6%% Jlrd=6y§ H22 THRAENI02S =
492.62 C 65.83% H 5.93% F 3.86% N 11.37% 0 6.50% S
6.51% 20 IR (ATR), A[cm1] = 3250, 2978, 1606, 1548,
1500, 1437, 1219, 1118, 1047, 957, 839, 812, 762,
Exam(ple,10605 1H- NMR (DMSO-d6): 6 (ppm : (GQul671
10rrg/0 8ml); 8.07 (d, 1H J 4. 8Hz) 7. 42 25 (AB 2H,
=5. 6Hz), 7.34- 7.17(m (t, a‘h
{4- [544ﬂu9mhelnm-23ngtlm%suIflgyb§1(3 meqhoxyp@;ogm y3H-iimidazol-4-
| ﬁdﬁh?-z(- 12phenyPetVylfarhiien SH), 3.416 / 3. 375 (br, 2H,
y]py ﬂg( gh ﬁllﬁy%a 75 1 70(m 2H), 1. 43(d CH3,
J 2Hz) I\/B(EI 70e : rel Int. % 92(30),
Prepa@(bmggnerabm@ﬂmd 1zﬁr:g:m {zg{ﬁ thgr@pnqnyl 2 methanesulfanyl -3-(3-

meth{)g%{/@?{dg%ﬁl irr:]qagg%\e{lylmyrm@tmmwn&wtwbﬁnm& TBY M 96%
pur1ty>)| ] pyridin-2-yl}isopropyl ani ne Prepared by general
method | from

Cg‘/Hig‘? @2S4‘ E@?@Qophenyu 2-met hanesulfanyl 3- (3-

" A Rk o L Bl & M AR i) s OPE SR

430.55 C 61.37%H 6.32% F 4.41 %N 13.01% 0 7.43% S
IR (AT 5&10%?@@25@8?%%3 9%?‘5, gezggg%cﬁph&%gogﬂguﬂ%%a? 957,
839, 4 07@2 ' !

"H-NMR (DMSO-d6): 8 (ppm) : (Gu1671 10mg/0.8ml); 8.07 (d, 1H, J=4.8Hz), 7.42
(AB; 2H, J=5.6Hz), 7.34— 7.17(m; 7H), 7.12 (, 2H, J=8.8Hz) 6.47 (AB, 1H, J=1.2Hz);
5.0(t; 1H, J=6.8Hz), 4.11— 4.02 (m, 2H), 3.19-3.12(m; 5H), 3.416 / 3.375 (br,2H,
CH2-): 3.07(s:CH3), 1.75—-1.70(m; 2H), 1.43(d, CH3, J=7.2Hz)

MS(El, 70eV): m/z (rel Int. %) = 492(30), 476(100), 461(40), 430

Example 11

{4-[5-(4-Fluorophenyl)-2-methanesulfinyl-3-(3-methoxypropyl)-3H-imidazol-4-
yllpyridin-2-yl}isopropylamine

Prepared by general method 1 from {4-[5-(4-Fluorophenyl)-2-methanesulfanyl-3-(3-
methoxypropyl)-3H-imidazol-4-yl]pyridin-2-yl}isopropylamine: 40% yield (95% purity)

C22H27FN4OQS =430.55
C 6137% H 632% F 441% N 13.01% O 7.43% S 7.45%
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1479.9; 1463.0; 1382.8;1363.4; 1282.9; 1220.9; 1173.6;

1157.2; 1118.6; 1036.4; 970.1; 956. 5; 839.3; 810.0;
w(q286/8897605. 3 5 1H NVR 6 (ppm) = (10 ng/ 0. 8 PCT/EP2006/001801

DVBO-d6): 8.12(d; I H, J=5.2H#), 7.49-7. 46(m 2H),

7.18- 7.13(m 2H), 6.58(d; 1 H, J=7.6Hz), 6.48(d;1 H,

J=4.8Hz), 6.42(s; NH), 4.16(t; 2H, J=8.0OHz),

402397(m CH), 3.27-3.20(m 2H), 3.16(s; CH3),

R (AT < TomiBranoc5 8009260 5b0.5 tpas 5! b6 oL 1apa ) 15003

1479.9.11465)0) 138081863 4; 3@’82628)1 22801 (1268.6; EX&T; el 1118. 8;51036.4 ;
970. 1{%%5 éé‘? Bl ggggplﬁ ?gret hanesul fi nyl - 3- (2- met hoxye

V4] pyri di n-2-yl }i sopropyl am ne
Prepared by general rret hod 1 from

TH-NMR:- J?] M El(go n@%?@?ﬁl mwrscmemfmesm fldny+5.3HER -7.20-7.46(m;
Z - 1 S

2H), ¥ 9%2% %h& Bl S0 43, SRUHE R SRERETYR),

4.16(tC280 /58 D) 64.0898 @7@1156%)1\6 -3, 2H883418(s2 Gty 3@§(S

'1 é%'i 1 15 ), 1.13(s: CHs
CHa), 6% 39 18 13, 15(21 15%)1 1456, 1367, 1345, 121
8, 1040 841 829 812, 662, 594 1 H NMR

MS(E[,MI)Dm&ﬂrFNBD)%)@ 4&}ﬂﬁﬁ® 418 (100) d399(4H), 31’57@6@,123})9(26)
7.49- 7.46(m 2H), 7.18-7.13(m 2H), 6.57(d; 1 H,
J=7.6Hz); 6.48(d; 1 H J=6.8Hz), 6.42(t; NH, 30
J=0.8Hz); 4.27(m 1 H), 4.20-4.16(m 1 H), 3.14(s;

Exam@ié)2 3. 13(s; CH3), 1. 15(s; CH3), 1.13(s; CH3) Ms(EI,
70eV): mz (rel Int. % = 146(11) 369. 10(17);

{4-[5- @%l&ér‘r’f’) n%%i@%é’ s&l inyl (2%?;%- 39&%9%?@%0 3H-imidazol-4-

yl]pyﬂﬂﬁm-Z(ﬂYbopr&@laﬁﬂne( 15); 416.1(42); 343.0(18)

7.1(23) Exanple 13
Prepafggghi)gé}qirzé %é‘é}%ﬁnéom@ [rée(t4hF ﬂ%‘?’éﬂhfe%@ -2- me(thanesulf%ngp 3-(2-

thobt -9HOmAd a2} i4s igsH-2+yi ADFHDBITDField (>99% purity)
me MZO%/ 001801 yZI&?ﬁgPr ep?r}regg)pg?%ener al nmethod 2.

from{4-[5-(4-Fl uorophenyl)-2-net hanesul f anyl - 3- ( 3-
C21HBNOxF 541853 - 3H- i mi dazol - 4-yl ] pyri di n-2-yl }i sopr opyl

C 6@@6%‘ 1—50"/6395% dF ( 72%@avyr iIN YN 3.4523HY FNA @3S0 = S4467.36%5
C 59.18% H 6.09%F 4.25% N 12.55% 0 10.75% S 7. 18%

IR (ATR, cm™) = 3350, 2970, 1739, 1613, 1521, 1501, 1456, 1367, 1345, 1218,

1040, 841, 829, 812, 662, 594

"H-NMR: (10mg/0.8mIDMSO): & (ppm) = 8.11(d; 1H, J=6.0Hz); 7.49~ 7.46(m; 2H),
7.18-7.13(m; 2H), 6.57(d; 1H, J=7.6Hz); 6.48(d; 1H, J=6.8Hz), 6.42(t; NH,
J=0.8Hz); 4.27(m; 1H), 4.20~4.16(m; 1H), 3.14(s; CHs), 3.13(s; CHa), 1.15(s; CHa),
1.13(s; CHa)

MS(EI, 70eV): m/z (rel Int. %) = 146(11); 369.10(17); 385.1(55); 293.(15);
386.1(20); 311.0(14); 400.1(100); 312.0(11); 401.1(67); 327.0(23); 402.1(17);
328.0(15); 416.1(42); 343.0(18) 357.1(23)

Example 13

{4-[5-(4-Fluorophenyl)-2-methanesulfonyl-3-(3-methoxypropyl)-3H-imidazol-4-
yl]pyridin-2-yl}isopropylamine
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I R(ATR, cm) = 3298.5 2960.1; 2913.6; 1615. 2;

1545.2; 1524.1; 1502.7; 1484.2; 1404.8; 1380.8;
wa3D4/089798.296. 5; 1286.5; 1213.8; 1150.1; 1126.BCT/EP2006/001801

1092. 4; 1022.2; 976.0; 92454; 879.2; 843.8; 812.9;

773.1; 741.1; 719.3; 608.1; 570.4 10 MS(El, 70eV): niz

(rel Int. %9 Scan 670 (4.703 mn): 447.10 (27); 446.1

Prep ré@(By %é?e%aﬂme(k?&i) 2 flﬂ)?ri{éﬂ g- @4_1): o3§§h QJmet:ﬁﬁﬁeQulfanyl 3-(3-

meth&bPranyizaCinagty %&ﬁsyﬂ%?»ﬂ}'?%fypv iy S0VIelg 4774 purity)

(41); 207 0 (48) 15 Exanple 14
CaHNFNOLS —E&JML@ 5-(4-fl uorOphenyI) 2- et hanesulfonyl 3H

c sgrﬂf\gzm m@a@g@*’yl’:}?g}g@% A N 7 S R
N-{4-[ 3- Et hyl -5-(4-fl uorophenyl) - 2-

R (ATR 573 ?%@f?éé%% ur{%ﬂ%@&%ﬁy% e S e

1404 8 13@%&1152%% 2903 57 32PR 513 255980169, ‘93‘%2§ S’ WR%4:7622.2;

976.dy19(2E|4, 87O EASB: &’&3@, 7(7131.1,8%1.m', 719.3; 808.1 6€b.4 nt. %
= 309 0 (13): 337 1 (33); 355. (17) 369. 0 (18):
0 (100): 371,0 (24) Exanple 15
MS(E@HPGBHeWZ (l{e«lllf[ts‘-’/()zﬁqawfb hédg mink 4|4€t HaFg9 uf46.4(108), 432.1

(26); et lny(s5$ 86810 @7.)0 B6%#:0 (79 p¥51.0i(22 326l me35%5 0RBBESB10.0

@7y, BaRRRAaTG 125F ohary EED a4 2629 1) 207.0 ag)

met hanesul f anyl - 3- net hyl - 3H-i m dazol - 4-yl ] pyri di n-2-yl

Exan‘}éﬂﬂiﬂei 98% yield (85% purity) C22H27FNAO3S = 446. 55,
64.05% H 6.11 % F 4.61 %N 13.58%0 3.88%S 7. 77%

40 WO 2006/ 089798 PCT/ EP2006/ 001801 46 IR (ATR) A
N-{4-[2Ethyl-5-(4fs@rophesyl)Zerthadesylfaspis3HAn00azd k4§ pyridin-2-
yllacéBffidel 218, 1156, 1048, 971, 839, 811, 658, 589, 562

1 HNWR (1 Omwg/0.8mM DMSO-d6): 6 [ppnm: 8.10(d; 1 H,

J=4.8Hz); 7.49-7.46(m 2H); 5 7.18-7.14(m 2H),
Prepa&eﬂ&:@ogelmra{, méthbdoHrpm N-{483eEthyl-63(4Fidprogheiff)s2- CH) ,

ey e 1012 ot Mg oo g
[rel Int. %4 = 412, 353, 339, 327, 313(100), 299, 266
C19H19FN4033 = 402.45

C 56.71% H 4.76% F 472% N 13.92% O 11.93% S 7.97%

MS(EI, 70eV Scan 1638 (11.823 min:): m/z (rel Int. %) = 309.0 (13); 337.1 (33);
355.0 (17); 369.0 (18); 370.0 (100); 371.0 (24)

Example 15

Cyclohexyl-{4-[5-(4-fluorophenyl)-2-methanesulfinyl-3-methyl-3H-imidazol-4-
yllpyridin-2-yl}amine

Prepared by general method 1 from Cyclohexyl-{4-[5-(4-fluorophenyl)-2-
methanesulfanyl-3-methyl-3H-imidazol-4-yl]pyridin-2-yl}amine: 98% yield (85%
purity)

C22H27FN4O3S = 446.55,
C 64.05% H 6.11% F 461% N 1358% O 388% S 7.77%
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10 Exanpl e 16

Cycl opentyl -{4-[5-(4-fl uorophenyl)-2-net hanesul fi nyl -3
WO p@blgd798H- | m dazol - 4- yl ] pyridin-2-yl}am ne BGI/EP2006/001801

Prepared by general nethod 4 from

Cycl opentyl -{4-[5-(4-fl uorophenyl) - 2-

nmet hanesul f anyl - 3- net hyl - 3H-i mi dazol -4-yl ] pyridi n-2-vyl

Q9 9 t F
IR (A Rg‘Ag C? @zsoebézg @%/% pil?reﬁg,]g%/g)@'\lml%e;g?% Pﬂég%z—ma 11586,

104889653339, R % 5%7/% ] (int.) = 1613.2 (0.204);
1522.3 (0.226);1501.7 (0.287); 1484.9 (0.196); 1381.7

'H- Nﬁgi (]Z@ g/Oﬁg?h@Sgodig)Bp %9?)%(2(%1%111 gz%lﬁzt@-? 46(m; 2H);
1
7.18~ 01%2§2H)96§8,§d(®41 ﬁé%@)ﬂ@é)?*?‘b 651(18 éiﬁs%)w(s 3H),
3. 15(3434)0 {021339(mr219),3. 10—11579()11 351591232{-(1 158, 5I-5)89 4
(0 234) 1H— NVR (10rrg/0 8m DI\/ISO d6) [ppn’] 8. 11 (d;
| H. J=5.2Hz): 7.48 (AB,2H, J= 31 ﬁ
MS<Er_eoemzyn/z¢rem< #] =142, 583, @;39)3275 @(afaO) 289, 285"
J=6.4Hz), 30 6.41(s,1 H); 4.08(q; 1 H J=6.4Hz); 3.67
(s;2H); 3.32 (s; 6H); 3.15 (s; 3H) 1.89 (quin, 2H,
J=6.4Hz) 1.67-1.64(m 2H) 1.55-1.51 (m 2H), 1.44-1.39
Exanfphe 184 MS(El, 70eV): miz [rel Int. % = 389(14),
382(84), 353(14), 329(18); 313(100), 299(15),

241 3) 35 Ex I 7 . -
CyclgpRnaAp IS T i Ahe MGG eaRsE MY MathylHrimydazol4-
yl]pyricin2yy}aidinei dazol -4- 40 yl]pyridin-2-yl}anm ne WO

2006/ 089798 PCT/ EP2006/ 001801 47 Pr epar ed by general

Prepa@pﬂ%@éﬁr&gmﬂé ﬁgﬁ?gﬁ&wﬁh&r&% &t’ (‘i? %Rj'lfﬁé{?)' =2-yl

methaaasuianyB3%myihgl-aHcigr6dazghdrylipyyidi- ZB/B}HWWWWI@IMQB%
ourityy 64. 76% H 6.38% F 4.45% N 13.13%0 3.75% S 7.52% IR
(ATR), A[cm11l (int.) = 1601.6 (0.331); 1570.6
(0.292); 1549.7 (0.318); 1498.9 (0.369); 1437.1
C1H4:FN3BD = 30877 3 (0.260); 1249.7 (0.213); 1218.2

C i sapep bsyRe Mo “HRIN T Jeopve
740.7 (0.216); 707.3 (0.326); 685.6 (0.200); 659 7

IR (ATR) G| Gik8) & (612070 2Gu881522.3 (0.226);1501.7 (0.287); 1484.9

(0.196); 1381.7 (0.118); 1356.8 (0.138); 1299.1 ( 0.107); 1213.4 (0.228); 1161.5

(0.134); 1034.1 (0.242); 1015.2 (0.122); 972.2 (0.164); 873.5 (0.181); 811.4 (0.282);

742.0 (0.155): 715.3 (0.119); 659.2 (0.158); 589.4 (0.234)

"H-NMR (10mg/0.8mIDMSO-d6): & [ppm]: 8.11 (d;1H; J=5.2Hz); 7.48 (AB,2H,
J=5.2Hz); 7.16 (t; 2H, J=8.4Hz); 6.72 (d; 1H, J=6.4Hz); 6.48 (d; 1H, J=6.4Hz),
6.41(s,1H); 4.08(q; 1H; J=6.4Hz); 3.67 (s;2H); 3.32 (s; 6H); 3.15 (s; 3H) 1.89 (quin,
2H; J=6.4Hz) 1.67-1.64(m, 2H) 1.55-1.51 (m, 2H), 1.44-1.39 (m; 2H)

MS(EI, 70eV): m/z [rel Int. %] = 389(14), 382(84), 353(14), 329(18); 313(100),
299(15), 241(13); 206(13)
Example 17

Cycloheptyl-{4-[5-(4-fluorophenyl)-2-methanesulfinyl-3-methyl-3H-imidazol-4-
yl]pyridin-2-yl}amine
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(0.444) 1HNWR (DMSO b [ppm : 8.11 (d; 1H, J=5.2HZ2);
7.47(q9; 2H, J=5.6Hz); 7.16(t, 2H, 15 J=8.8Hz); 6.61

W@ 2006089498 J=8. OHz); 6.47 (d, 1 H J=4.8Hz), 6.BO/BP2026/001801
Hy; 3.70 (s; 3H); 3.15 (s;472H); 1.88-1.86(m 3H)
1.62-1.42 (m 13H) MS(El, 70eV): mz [rel Int. 94 =
426(29); 410(55), 355(43), 339(58), 329(52),

Prepﬁﬂéiiﬂ Qéner%ﬁ;ﬂ:{e'i%d ﬁﬂ%%oﬁéﬂyfﬁﬁ) QQ-f@éﬁBM yho2

methoé W—Q- ﬁ§;{y§-’-3 rrqllgégol %R yﬁw’rld) in- -yqfammge&f‘L/fylug%l (9%%

purlty)m dazol 4-yl ] pyridin-2-yl}am ne Prepared by general
method | from

(}ﬁ:’ XY)<{4-[5-(4-fluorophenyl)-2-net hane-

CasHagh %F@G(ée met hoxyet hyl ) - 3Hi m dazol - 4-yl ] pyridin-2

C 64T6%mhie: 6E3byiFel H.45%0% plB.MBYY G0 RAFZIFBU0ZS2%
456.59 C 63.14% H 6.40% F 4. 16%N 12.27%0 7.01% S

IR (AR Ao 0Nt v (AR 65358 a7 0 298 15071 0. S5 1488.9
(0.360), 14371 {6:338); A7, 5(RAB0L 420919 0315722182 (D 490, 1053.3
(0.488 7& FHré o é1n§944 Péj A2 it;%ﬁz) 8%%% gifgzgg §')|§ (0.481);
740,303 5] 40741 §0.336.555 6o 208): 8597 (0, 4671678 4((Bh 2oy §48.7

(0.444)650-1.61 (m | H; 1.40-1.15 (m 5H 40 M5(El,
70eV, Scan 1810 10. 854 mn) mz (rel Int.% = 457.2

1 &MR) 456. (95]) 455. 2 % 442.2 (10): 441.2 (34);
H-NER) (DMSER)3 [ 18(12@%1!39.3: 2HZY)7.438y 2H, (Jx6)6HA83.186(t, 2H,
J=8. 9402005 QBAV00-BHERBUGOA00L4 o4 (8 Sbis; 3y 3.701) o)
367 177359 1
3.15 % g %)134)3%%21%@ (égg) 0 (10); Eo,27. 1 (14);
326 0 (14); 316.0 (13); 313. o (14): 312.1 (22); 311.1
MS(EI%G)@V)?’ %erél %) %]?=942@%2©Ed110(3§)1 385(44) 338(56) O34ckd2),

313( % 'I2 L 5- é($9)uorophenyl) 2- met hanesul finyl -3
(2 met hoxyet hyl ) - 3H i m dazol -4-yl ] pyridin-2-yl }am ne
10 Prepared by general nethod 1 from
C%cl entyl -{4-[5-(4-fl uorophenyl)-2-net hane-
Exa yl - 3- (2- met hoxyet hyl ) - 3Hi i dazol - 4-yl ] pyri di n-2
-yl}amne: 67%yield (>99% purity) C23H27FN4A02S =

Cycléﬁgxﬁﬁ{4-[5-(4-ﬂuorophenyl)-Z-methanesuIfinyI-3-(2-methoxyethyl)-3H-
imidazol-4-yl]pyridin-2-yl}amine

Prepared by general method 1 from Cyclohexyl-{4-[5-(4-fluorophenyl)-2-methane-
sulfanyl-3-(2-methoxyethyl)-3H-imidazol-4-yl]pyridin-2-yl}amine: 61% yield (>99%
purity)

C24H29FN4OQS = 456.59
C 6314% H 640% F 4.16% N 1227% O 7.01% S 7.02%

"H-NMR (CDCl3) & [ppm]: 8.145 (d, 1H, J=5.2 Hz): 7.515-7.47 (m, 2H); 6.97-6.92
(m, 2H); 6.5135 (d, 1H J=5.2 Hz); 6.333 (s,1H), 4.872 (d, 1H, J=7.6Hz); 4.54-4.46
(m, 1H), 4.28-4.215 (m, 1H); 3.63-3.485 (m, 2H); 3.45-3.38 (m 1H); 3.264 (s, 3H);
3.232 (s, 3H); 1.99-1.95 (m, 2H); 1.77-1.72 (m, 2H); 1.650-1.61 (m, 1H); 1.40-1.15
(m, 5H)

MS(EI, 70eV, Scan 1810 10.854 min): m/z (rel Int.%) = 457.2 (27); 456.2 (95); 455.2
(12); 442.2 (10); 441.2 (34); 440.2 (48); 399.1 (29); 393.2 (11); 384.1 (18); 383.1
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15 C 62.42%H 6.15% F 4.29% N 12.66% 0 7.23% S 7.25% 1
HNVR (CDCI3) 6 [ppni: 8.147 (d, 1 H, J=4.8 Hz); 7.52-
WQ 2008/0497p8 2H); 6.98- 6.91 (m 2H); 6.526 (d, HCHEB26d6/d01801
Hz); 6.391 (s,l H, 5.053 (48, 1 H J=6Hz); 4.54- 4.465
(m 1 H), 4.285- 4.220(m 1H) 3.91- 3.85 (m 1 H);

3.63- 3.45 (m 2H): 3262 (s, ): 20 3.234 (s, 3H);

A7); § P]ré 1h; sl 5§1F%7 36%1 %3@#91 ; fﬁji(é@ 358.1
(26); 57441@9))%43 ommmaaw 1&»57%2&%%14 1@%@@ 12.1
(22); §@1l(1%§%'§ 30126221*@%913@7«11%%812@(1&')9;:1@757@(20) 2670(_23) 98.1 (13)
Cycl oheptyl 5- (4-fl uorophenyl) - 2-net hanesul finyl -3
(2 met hoxyet hyI) 3H 30
Exampled®zol - 4-yl ] pyri di n-2-yl }ami ne Prepared by general
method 1 from

Cyel @A I St BRbEpU O TR TR P RtonyethyDs3H-
imidazd!Jaylipyridue2eyjashishe( 95% purity) 35 C25H31 FN402S =
470. 61 C 63 81% H 6.64% F 4.04% N 11.91% 0 6.80% S

Prepatddy qensyal inebiod 't Y6 Cyblebeniila Togbissb Wi hanc-

sulfaRCB-ERRRAGHGRIB0R3HIMidazel- MR py GOIDF 3y HBringr 7% yield (>99%

urityg. 07-8.06 (d,2H): 7.49-7.45(m 2H): 6.99-6.39 (t,2H):

PUNYe. 56- 6.54 (d, 1H); 6.39(s,IH): 5.75 (b, NH); 4.51-4.49
(m 1H, CH2) 4.28-4.25 (m 1H CH2); 3.63-3.54

CosHAFN2E,SH2342 3627 (s, 3H, OCH3); 3.22 (s, 3H, SOCH3) ;

: | qpepfo) 6desS 1- S _7.25%
C 6%0%%{%c'-?oheg]tggé_| E_?I'ﬁef%ldé’rrpwoug& 6?ﬂ/s??ed ??}25 able 5 were
obtai ned in an anal ogous manner fromthe

"H-NRER (CDORNGI D38, 1aMyd, THorpoLddz) 18274bAE (%, EKY; 6.08-6.91
(m, 2B 2YBLaM - y=4PLS 6501 $8H) W5 (d, 1H, J=6Hz); 4.54— 4.465 (m,
1H), 4.285— 4.220 (m, 1H); 3.91— 3.85 (m, 1H); 3.63— 3.45 (m 2H); 3.262 (s, 3H, );
3.234 (s, 3H); 2.01 -1.94 (m, 2H); 1.79— 1.695 (m, 2H); 1.67— 1.58 (m, 2H); 1.51 (m,
2H)

MS(EI, 70eV): miz (rel Int. %) = 442(90%), 426(100%), 357(95%), 311(78%),
267(25%), 301(25%), 327(18%),397(14%)

Example 20

Cycloheptyl-{4-[5-(4-fluorophenyl)-2-methanesulfinyl-3-(2-methoxyethyl)-3H-
imidazol-4-yl]pyridin-2-yl}amine

Prepared by general method 1 from Cycloheptyl-{4-[5-(4-fluorophenyl)-2-methane-
sulfanyl-3-(2-methoxyethyl)-3H-imidazol-4-yl]pyridin-2-yl}amine: 42% yield (95%
purity)

C25H31FN402S = 470.61
C 6381% H 664% F 4.04% N 11.91% O 6.80% S 6.81%

IR (ATR), A [em™"] (int.) =: 3392, 2931, 2355, 1613, 1523, 1499, 1104, 1053, 848
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21 |

1H-NMR (CDCI3) 5 [ppm]: 8.07-8.06 (d,2H); 7.49-7.45(m,2H); 6.99-6.39 (t,2H); 6.56-
6.54 (d,1H); 8.39(s, 1H); 5.75 (b,NH); 4.51-4.49 (m,1H ,CH2) 4.28-4.25 (m,1H,CH2);
3.63-3.54 (m,2H,CH2); 3.27 (s,3H,0CH3); 3.22 (s,3H,SOCH3); 1.93-1.89 (m,2H,CH2

N>--S 158 N F NH N 22 N,9 141
NH 23 N

cyclohept) 1.66-1.55 (m,10H,cyclohept.)

The compounds listed in Table 5 were obtained in an analogous manner from the

corresponding sulfanyl compounds:

NS 1]/
N NS\ F W 2006/ 089798 PCT/ EP2006/ 001801
WG006/MBIWE N\~ N O 24 S 110 F NH O N~ N ~Q ZBCT/EP1006/@1801
134 N FOH NHNN26 N8 FONHOH NNO 27 N
S\ 145 F

F

Table 5
Ex- Compound m.p.
ample (°C)
No.
: NH
N
21 A N// 9 158
[ )—s
N
F
oW
N
| // 0
22 > N 7 141
L5
F
O
N
23 - N// by
WA
F




OH NH NN, 28\ S\ N F W 2006/ 089798
PCT/ EP2006/ 001801 51 Exanple 29 5

W@ 2006889798 [ 5- (4- Fl uor ophenyl ) - 2- met hanesul f i nyPCBEP®D61§01801
| -3Hi m dazol -4- yl]pyridi m02-yl}acetam de (1)

(-)-N-{4-[5-(4-Fluorophenyl)-2-net hanesul finyl - 3- net hy
| -3H i m dazol -4- yl]pyridin-2-yl}acetam de (2) 10 The

t he
condi
hexan
col un
(24884
RT2=1
Cycl ¢
(2-ng
25 Pr
(98%
6. 649

enantioners under t he
tions: Chiral @u‘
e-i sopropanol 30/ 70,

foll owihg experi nmental
10 pm f{Socratic
0.5 mMJmn.; analytica
it i nfected 0.05 n
lution = 1.11) RT 113N (RE = retention ti
| 7. 486 20 Exanple 3 \ 7D
hexyl - {4-[ 5- (4-fl uor ophefiyN) - 2- net hanesul fi ny
't hoxypropyl ) -3H inmidaz0l -4-yl]pyridin-2-yl}a
epared by general @ 1. 0.44 g 66%yi el g
purity) C25H31 FNAQE 470.61 30 C 63.81% |
oF 4.04% N 11.91% OF6.80% S 6. 81% A)

m 250 mmx 4.6; a

racenate obtained 1n EXanple 3 was, Tractionated 1mto

15

I-§10

M ne
)

4-15-
anyl -
N-{4-
ul fan
g, O.
g er
conpl
noni t
S102/
in aH
extrg

Z-Fruor ophenyT ) - 3-( 3- Met NOXYPr opyl ) - 2- met hyl
3H i m dazol - 4- pyri di n-2-ynam ne 35
[5-(4-fl uoropk 3- ( 3- mef’hoxypr opyl ) - 2- met
yl - 3H i m dazol -4= pyridin-2-yl }acet am de
09 nol) Qr suspefded in 10%
gth HCI (760 m) a ; ating to 70C
reaction is
t ography (TLC
i Xxture is cooled to

ored by thin-layer c
EA- n- hexane 8:2) The
ice bath, neutraliz

icted twice with ethyl aceg

sult

hyl s
37.3

134

0C

Etate

extr

26

acetate. The et hyl
CtS are washed W

th—water, dried over
S
NH H/

0

i

N

N
N

148

27

145

28
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WO 2006/ 089798 PCT/ EP2006/ 001801 52 Na2SO4 and, after
filtration, concentrated in vacuo. Crystalline product
waepanst7es out of the oily residue from evapoPEL/EP2906/001801
whi ch has been taken up in diisopropyl ether. The
crystals (31.7 g) which have been filtered off with
suction and washed are dried in vacuo. Yield 95 5%
(100% purity). 5 Cl9H21FN4OS = 372.47 C 61.27% H 5. 68%
F 5.10% N 15.04% 0 4.30% S 8.61% IR (ATR), A =
[cm1]: 3389.1 (0.111); 3313.9 (0.0462); 3144.5
Exam{lde 205); 2924.9 10 (0.0842); 1649.3 (0.143); 1616.6
(0.213); 1564.4 (0. 163) 1544.4 (0.274); 1507.5
431); 1485.5 (0.22 146Q,.2 .17 f41.
(+)- N%e [§dé)F‘U9?M5h@1¥‘®'21 haQ%s;gflav'(-gdnﬁ ipigazol-4-
y|]py|(|anrﬂ-2?|;acb34.a“ae ). 144); 1325.4 (0.107); ' 1300. 4
(0.13 1290. 7 (O 118) 1256 6 (0.151); 1213.2
. (0. 347 1156.4 (0. 188 1127.9 (0.1 & 106, 7
(-)-N- 24}[%44‘ luq@m\emygbZ-m anesglfinyl (%"191‘% I-3bginaidagol-g, -
yllpyHdhh- ig§|§hcugmdegﬁ ) 4 (0.058); 15 882.9 (0.195); 864.3
(0.138); 840.5 (0.369); 821.4 (0.173); 809 (0.329);
754.1 (0.092); 731.8 (0.175); 709.7 (0.201); 687.9
(0.174); 612.6 (0.308); 572.1 (0.295) 1 HNMR
The ré%@ thr{éQiﬁH]Exarﬁplgaﬁwég fral;tldrhﬁédﬂhtb the enantiomers under the
(.4 g% i ph.); 6.962-6.910 (n1 2H,
followAng:emermegt 99”%‘ '3% (d 1H, ar Om?;tﬁi 469 1
Chiraladr Ah 10, LBOiseCceir(kexabetisopaapang! ZOsOgise/mvn analytlcal
3 hss 13M,
colur@"%g ﬁn&g@tS a%%;;n( mje@cékj O%‘%%nl ér%sagﬂo K/B(
RT1=A§g\A3; mz( Trelfe Hf'on fne) 372(100), 357(13) 325(14),
RT2-21€774%) 240(18) 25 B) 2-Fl
uor o- 4-[ 5-(4-fl uorophenyl) - 3-(3-nmet hoxypropyl ) - 2- net hy
| sul fanyl -3H i m dazol -4-yl]pyridine
4-[5- (4- Fl uorophenyl ) - 3- ( 3- net hoxypr opyl ) - 2- met hyl sul f
Exan@yel 3@H-i m dazol -4-yl ] pyridin- 2-ylamne ( 7.45 ¢
O 02 nol) is taken up in tetrafluoroboric acid (30.03

50% 30 h, 0,17 | f sod
Cyolahexylrid-Brdsugrorherd)-Aamshdramny & &g xyBropyl)-aH-

imidlaglyHipgRUirea-yifurhit®s suspensi on of  he

tetrafluoroborate salt at -10 to -15C. The m xture is
then warned and stirred at this tenperature for | h.

Prepared bhyngeneral method &: f ol | owed by neutralization with
10% strength NaOH and extraction with 2 vol une

al j guot thyl ‘acetate, and the extracts which have
0.44 gégﬁﬁg%g%%ﬁ%t%ter and 35 dried over Na2SO4 are

concentrated. Purification took place by colum
CZSF%‘TF?W%.@ apnyeen Si 02 with et hyI acetate as eluent.

C Gl Fodk esihp ety ofoi i &zt eRi%

t he col unn wth MeOH

A) 4-[5-(4-FIuorophenyl)—3-(3-methoxypropyl)-2-methylsulfanyl-3H-imidazo|-4-
yllpyridin-2-ylamine

N-{4-[5-(4-fluorophenyl)-3-(3-methoxypropyl)-2-methylsulfanyl-3H-imidazol-4-
yllpyridin-2-yl}acetamide (37.3 g, 0.09 mol) is dissolved or suspended in 10%
strength HCI (760 ml) and, after heating to 70°C, completely hydrolyzed in 4 h. The
reaction is monitored by thin-layer chromatography (TLC: SiO2/EA-n-hexane 8:2) The
mixture is cooled to 0°C in an ice bath, neutralized with NaOH (32%) and extracted
twice with ethyl acetate. The ethyl acetate extracts are washed with water, dried over
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40 C19H19F2N30S = 375.44 C 60.78% H 5. 10% F 10. 12% N
11.19% 0 4.26% S 8. 54% WD 2006/ 089798

WOON6EPZE06/ 001801 53 | R (ATR), A = [cm1]: RGLEP2006/001801
(0.131); 1604.9 (0.147); 1521.6 (0.157); 1507.8
(0.256); 1466.3 (0.104); 1441.1 (0.124); 1399.2
(0.282); 1384.5 (0.185); 1365 (0.137); 1333.5

NaxS@; d5d)4ftek Jiliratibn( BoAshtlated Abdachid. Q)rit@t&]lmelp%audt separates out

o kBB i e S i s e Lo e
The ¢rystete{31.68) WthCf( ba\lezbgeen Gitbered qumbwptlongéed@vashed are drled

in vatGo 4PBld 9@435%31 %Hyf 815.6 (0.207); 774.5 (0.126);
756 (0.113): 733 75): 710.4 (0.153), 697.2

(0. 137) 666.3 (0. 177) 610 7 (0.258); 573.2 (0.107);
C19HEEN40S. 2642470 © H NVR (CDCI3): b [ppni : '8.2815 (d,

0.2 o/l .02 o F-
C G;F%% quo?}’ één{" - Fa'gem ré} 15"833091@? gaggb/o S @*61)%
4th);69026893(m 1H 2-F-py); 40103972

IR (A(Trﬁ) A2HcerY) 3380.268.1(1t1); 334,317 0462)2(364@85 (BHOE)HID24.9
Ads (3145556167 @?13)@ 5884 Hs:gr*'g%%& é@%‘ﬁgﬁsqs

043(110 85. @é@Z 45 4603(0. 375) 1641. 33 6_15)( 4510@@0(01 43)p§390.5

(0. 1532,9127(1 5)0. 132; 13432010.184) 1326 3)0. 16461300 Jﬂ()ot 21490.7

(011?% 756 io%g 12%?%&11&@ 1%§§é11(0( 16457191@)1;2@667
(0.347);51075.8Y0.17 g 102668 (0.1 998(9790191@)2 @8(1700142)19025(4]@)058)
882.2(0. @5) 864.3 (0.138); 840.5 (0.369); 821.4 (O 173); 809 (0.329); 754.1

oog?f%ﬂmaﬁfém Lo b D OB Bz

2- Fl uoro-4-[5-(4-fluorophenyl)-3-(3-nmethoxypropyl)-2-m
1H- Nmmécmmsa}nal[ pptht Ismeaz(@l 1H-ardhl )pyr45§ 71%2(3@11\529 44:‘3 ),

o oaTh et ST ) ety oy i e (4 0eo 0,40 i

4 90X sol HniyH)1 BO7AHO8H ¢m, BHY Ol 3. ggmmj(mnmd Q313,284 (s, 3H,
CHo)eXYM2ed ol \ei); 216fL1.808 YA o, By et hyl acetate phase

is washed 'with water = until f am ne, dried over
Na2SO4 and concentrated in vacuo. The residue is

MS(E epe\dx enfzlsel trdl UhF 8T2(408), @H74fB)y 328(13i)) 2EH28R1240(18)
ethyl acetate-n-hexane (1:1). The initially oily main
acti 1.4 779 crystallizes fromn-hexane. 30 1

B) 2&_J| &5( g, 779 cry

Flgera-tibd4diurophenyd- w@m@wnr@pyi)a-me@hylssdfaau&w-
imidaz8B%eyipyiridine C25H31 FN40OS = 454.61 C 66. 05% H

6.87%F 4 18% N 12.32% 0 3.52% S 7.05% 35 IR (ATR), A

:d; 3227.0 (0.104); 2924.7 (0.164); 2853.2
4-[5-(¢ lm%aphe@sb@ B-rethrsoropy i 2osethyisolfagd)3H-s@zol-4- yl]pyrldm-
2- ylamﬂ]8é363)45 d. a2 ﬁﬁblﬁ@&?kaﬂﬁ % %t(&iu%%bor%d 80. 13%2
stren%%l %2% m(ogzé’g% bk«%l%&of so(ﬂ ]ti)-)fe (21062%5 Ogﬂﬁgl) &1 wa’ter (2.5
ml) is(agidest ropms%to&h@@sugggmlomng'xeste(tmflaza)boratemalt?at -10to -15°C.
The raiRt1i#699 thekOR8rrRed and stirred at this temperature for 1 h. Cooling to -10°C
is followed by neutralization with 10% strength NaOH and extraction with 2 volume
aliquots of ethyl acetate, and the extracts which have been washed with water and
dried over Na;SO, are concentrated. Purification took place by column
chromatography on SiO; with ethyl acetate as eluent. 1.1 g were obtained. Yield
14.6% (99.6% purity).
It was possible to recover 3.9 g of precursor (52%) from the column with MeOH.

C19H19F2N308 = 375.44
C 6078% H 510% F 1012% N 11.19% O 4.26% S 8.54%



10

15

20

25

30

35

40

(0.251); 1027.3 (0.118); 1005.8 (0.107); 976.1
(0.201); 905.9 (0.104): 885.9 (0.191); 40 833.1
WG 000649)798 810. 1 (0.338); 779.4 (0.114); 750.4 POI/EBMPG/001801
729 (0.192); 711.1 (0.223)5 690 (0.212); 675.4
(0.231); 610.8 (0.277); 588.8 (0.178) WD 2006/ 089798
PCT/EP2006/001801 54 'H-NMR (CDCI3): 6 [ppni : 8.1085
J=5.2 Hz, 1H py.); 7.474-7.461 (m 2H 4-F- ph.);

IR (Ag‘ 3’2)? 208813 ‘i% @dhaf) 3@81;9)(0 P@g?%ggfgﬂﬁj%@ 8Y0.256):

1466132(01?04“'443 19(021234)93 0.28201—@84 8 (BJB53. BOY((H137)11333.5

(0. 5!)21%6?1'7017@@%2 1); 3288¢ if *ﬂﬁ@*@%% : 198 2440(®18); 1161.5

17311 WA G0} oot @5@61@#?9 S 192K 8ee2

(0. 126;{169(%7 9; (13 gQBBpIS?Brﬂ (0.495)- 8434 (0083 1); 875(66(@)20397’(4.5)(0 126);

756 ( 20 S 3 E 710? 0153 h697% 335&6&363& Z 61037

(0.258%-fsk ié‘iQB bp‘{ﬁ% dazgln 4-yl ] pyri 3|mne 2- y: ?Zlm ne
Reacti on by general met hod 1 (H2Q2 / gl acial acetic

R B R R ST T 2
F-ph.);ATR24—A 197 (B 11].:2- I§fpj{ -ph 28,902-6.893 (m,
1H, Zﬂﬁgﬁﬂ@ﬁﬂ—% 41 %52H @5!4}5 @26@((’[ 1293DH2}53(206 (@.032!56913)

7o imioHbuctore o R M) 050 ity T

(0.169); 1117.6 (0.265); 1042.2 (0.287); 971.8
MS(E(|07@é\4)) m&gﬁeﬁnt(z 00):6877.288%: - 3F6(D( 5375&9(1 (863I727é4) 360.2
(10, 4T Soef o) $248%0 A T 073 At B ReR o dah
(11)286[ behd): 285.1751; c28441 8’269&271 (9); 279, 1)(227 2%17(7)4%3(11(17) 2211

2 4895
(10); égle 1‘%1%7?@19 1 (6gy1%b5r ?)22%3 (12(37) 1532 01&7351@‘1 %1

br J72Hz 1 H NH ; 44394365/ 42754202(m

C) Cgeloheny-{AE5(@)flucroph@nyh)-3-3-aeethoxypropyl)&-wietiyls)ijfanyl-3H-

; . ; 3.250 , 3H, CH3); 3.210
RSt A2 g - 00 Clohexyl + 120):
1.8-1.7 (m 2H, cyclohexyl); 1.7-1.6 (m 1 H,
2- Fluowhe{ﬁe(ﬁyﬂ@oroﬂhéhyl) 3-(§-metbbkyprppl/ipemethyiddiahly|-3Mdeifazol-4-

yl]pyrrﬂ)q? gg gggmzc{% ‘taﬂé@ éZR n%ﬁ%g)@ﬁér%r?@@ 08%4FMmol), and the
mixtues &g Bﬁ Rd|aty 4396 (16 Aftrraeelipg,) the-reretion mixtuig igraured into
wateHadd éﬂ’tratmedamﬂ{ ethlt a@state. The ethyl acetate phase is washed with water

o s il s RO AT v T e

sepakgien bg.op?qmpphrc@matogr@pi}y oraé@pgmeuwlth ethyl acetate-n-héxane (1:1).
The thléHy bﬁy Mauﬂr@@ﬁ@@k'ﬁmd )77%)( Seaflizex Yropt Alaxadet hi oxo-

19 o?tnt?e (Cj)[lﬁd s Eb%ame%aﬁ yélcy 55% and in >99% purity.

025H31FN4OS = 454.61
C 66.05% H 687% F 4.18% N 1232% O 3.52% S 7.05%

IR (ATR), A = [cm™']: 3227.0 (0.104); 2924.7 (0.164); 2853.2 (0.115); 2820.9 (0.0789);
1605.7 (0.183); 1568 (0.388); 1504 (0.399); 1439.4 (0.31); 1398 (0.134); 1381.7
(0.141): 1367.4 (0.181); 1337 (0.197); 1302.8 (0.126); 1290.9 (0.151); 1248.7
(0.179): 1215.5 (0.357); 1156.4 (0.185); 1129.5 (0.226); 1110.7 (0.366); 1093.5
(0.251); 1027.3 (0.118); 1005.8 (0.107); 976.1 (0.201); 905.9 (0.104); 885.9 (0.191);
833.1 (0.549); 810.1 (0.338); 779.4 (0.114); 750.4 (0.107); 729 (0.192); 711.1
(0.223); 890 (0.212); 675.4 (0.231); 610.8 (0.277); 588.8 (0.178)
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40 pyridin-2-yl}-acetam de (0.37 g) obtai ned according

to WD 02/ 066458 was di ssolved at 60 Cin dry pyridine
W@ 2006/0887%98 Then, met hane sul fonyichl ori de (0. 12CTEP2006601801

WD 2006/ 089798 PCT/ EP2006/ 081801 55 added. The

reacti on was kept at this tenperature until conversion

of the methane sulfonate formed as internediate into

the cyclisation product was conplete (3 h).

e SR Ll o B i TR AP o5

ph.); §.9296 /8865 GIH, i4-Fiesh 5 BoA670 (d, FI 41z etH amal); 6e22(@ 5., 1H, py.);

458628 WHAY TR K Jas( Oplo)1B307L3.998(m,
1H cwiffwadmspn%ﬁa%%%%%"?a&%? &éﬁg SEbA et G

1. 94741[593(0% BHIOy M) 1 3513 di fdy(ein, 04 H ndydtateh@l) 1- b] t hi azo
5-yl']-pyridin-2- ylamne 10

N-{4-[ 6- (4-Fl uor ophe dro |mdazo£2 1-b] thi
MS(Eazee\b: gz {18} intdVa) —24%(}100)51@&1 d396@edi #¥d29h step
A (1.06 g) was heated to reflux in 10% aqueous HC

o) ofelilkib b DNTEBNER 2B SR S35 B promm

3thénnidazolzeypyridin-Sey RamineNaOH (10%ig) to pH 8. The
precipitate was filtered off, washed with water until

e B e 405 A 5,
dusopir@ﬁ% e_tQEE;O 4% gg?@ﬁyle%%L%%hwgngg@1 Z(Z)EIEOO X
R e g S 265k (b8, S A 1

(0.192§115280 ©.255; 15001 (0.280); 14795 (0. 199); 14480(0167) 1408.3
(0. 14‘22,%653“@ % 0(2%1 e‘r‘gir'fo HBQ} 47 %0@6@) dphy9

(0.288), 70,8689 b7 @hgéﬁ 8811 0(0 m KSRGSl oS | E 867

742 L80.789, 708Ry (0. 15 3)) 688.8-@0163)] @5&2&911@&) 60ha .(0RTNP2
(about 0.05 g) was added in 2 small portl ons. The
reaction m xture was maintai ned at

"H-NKRIi(EDSHaE Orippmd: 8. éMMﬁéd*MrHeBWJ A&én? ﬁé&d& #HirsF-ph.);
6. 97@@93&@% DHN AFXIHY: 6. 4665 %oheaseeﬂlelqu Fyn); 6. zmt @sp 1phays ; 4.679

d bV\é Z%]II-I gﬁi\ﬁ?) a‘{ﬂgégﬁ% / %’ITT Separr&afil on’t I-q)h%%& 3.442

-3. 36>frgachcyQ2m@tyé)$é 3s-Svahia, 2l t GHelait 325048, $hi)CH3’h§ 210 (s,
3H, cﬂfigaﬁHQ@@ﬁ%Mﬁéydm%ky‘umwz@)owe-i\laﬂ(ﬁosz fayclopesgl);and-1.6
centrat g und ecrystal lized from

(m, 5 GYF'9 ﬁﬁﬂ 16_ WME title conpound were
obta| ned. NMS(EI, 70e\/) n12 (rel Int. %9 = 315 (100);
MS (BP0 iz kR mt.w/a]:= Ad2=4708030), 454(78), 407(23), 371(56), 325 (100)

Example 31

Cyclohexyl-{4-[6-(4-fluoro-phenyl)-1-oxo0-2,3-dihydro-1H-1 A*imidazo[2,1-
b]thiazol-5-yl]-pyridin-2-yl}-amine

A) N-{4-[6-(4-Fluorophenyl)-2,3-dihydro-imidazo[2,1-b]thiazol-5-yl]-pyridin-2-yl}-
acetamide
N-{4-[5-(4-Fluorophenyl)-3-(2-hydroxy-ethyl)-2-thioxo-2,3-dihydro-1H-imidazol-4-yl]-
pyridin-2-yl}-acetamide (0.37 g) obtained according to WO 02/066458 was dissolved
at 60 °C in dry pyridine (6.5 mL). Then, methane sulfonylchloride (0.12 mL) was
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Cycl ZJhexyI -{4-[6-(4-fluorophenyl)-2, 3-di hydro-i m dazo[
WQ@2e347p8 azol -5-yl |- pyridin-2-yl}-am ne AccoPdi/ERR00€001801

the general nmethod for the separation of

am nopyridines from fluoropyridines,

6- (4-fl uorophenyl)-5-(2-fluoropyridin-4-yl)-2,3-di hydr

addeﬁeg;i@é?é%?i% d%a thké]tttﬂ*ﬁgtélﬂp%ré’t[lres% f(awv%%l%rf?@he"@étqane

sulforatg fartm%Cﬂ Ag Intefp &aﬁw@ e Gyalisation PEad sk wasi gpraplsien(d h
Subsagquentty, tie pymme 30| MION2045 488 8fovidé RPRe0FARP éﬂ@ﬂnL) and the

obtalﬁéﬁi Wﬂﬁ'@%pﬂm%ﬁs g? i& Wa%dsvfcg or @%{B’f%@%@ Fgg% ﬁges with
Watefvxé'@edﬁé‘leélél WAg diigd Lmd@cfuvgpwneowaa?zasczw mg 56t°/e)r efithe title

compﬁhﬁd witregiritiy tor 108 M%M@%r\éﬂdmalﬁbat hyl ether/ MeOH
(9:1; 5 ) and dried. 0.26 g of colorless crystals

of h; h purity (HPLC:. 99.6% were obtained. Upon
B) %Eﬁp@a?b@repbany r%ﬁ-cthdrCEtm;daza{ﬂ,ér-bltblazbé-Snyj]-pqudm 2-

ylaminegquor a second and third crop of crystals vvast

08 % R
Nt EF TSR antenyp 3o ool d el oy Bvpea -
acetamide Obamwtraisﬂepz%)oﬁf(iﬁ)g) was hreafehinl refltR i) 0% aqueous HCI (25
mL) M.phmkswézkén(&%a}ewer ﬁ?yé%ﬁu’bnqw et ﬁé%fébd@& in an

e bat Ut UF o v im0l Nagk) (10% D RSUBI Ty Précibtate was
filtered@ff ovasthedagiticaatéramtibtie wasinaitergwae freehef efeutrilgtes and dried

unde rP n"ﬂ 5) n%B%Qfamghel d 0.34 g (82%; purity

Yield\§'pg {9 upprltyoe%@nyﬁ%l ox0-2, 3 di hydr o- 1
H- -NMR1Ad i (DMBQYR [0 1d;01H hi-eqd): 5'4}’“ = 2H, J=6.0Hz); 7.09 (t; 2H,

J=8HEY "6 Ay 20y L sty e, 29 Ef,‘@e@amgf §§§F€t°;éﬁlgdw§son) 3.21 (t;

2H, Jadidak & Hy(Mo2ithe general preparation nethod 1. Yiel d:
0.04 g (22% purity: (HPLO): 99.4% 1 H NVR:

c) Kot Sl fuofabbri Ay S oribi o
]thlaacple .77-4,70(m 1H) 4.40-4.35 (m1 H), 4.08-4.01 (m
37537(m 1H), 2.01 (s;CH3), 13C NMR

tho oYM b 8 G 50 8 gt e e
70% lml%/rwln)laltGZQ *Cln: Balcsﬁ tdhe.4A8NO, 2dbdut 305 Exewaslazidad in 2
small portions.The reaction mixture was maintained at -20 °C for 2 additional hours
and then warmed to room temperature.

The reaction mixture was then added into a two-phase system of water and CH,Cl,
(1:1; 80 mL). The phases were vigorously shaken and after separation the organic
phase was washed with water (40 mL). The organic phase was then dried over
NazSQq, filtered and concentrated. The compound was recrystallized from
isopropanol. 0.08 g (52%) of the title compound were obtained.

MS(EI, 70eV): m/z (rel Int. %) = 315 (100); 286 (10); 165 (10); 121 (18).

D) Cyclohexyl-{4-[6-(4-fluorophenyl)-2,3-dihydro-imidazo[2,1-b]thiazol-5-yl]-
pyridin-2-yl}-amine

According to the general method for the preparation of aminopyridines from
fluoropyridines, 6-(4-fluorophenyl)-5-(2-fluoropyridin-4-yl)-2,3-dihydro-imidazo[2, 1-
blthiazole of step C) (0.48 g) was heated t0130°C in cyclohexylamine (1.7 mL). After
about 3 h at this temperatur in cyclohexylamine only a small amount of starting
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N-{4-[ 2- (4-Fl uorophenyl ) -8-o0xo0-5, 6, 7, 8-tetrahydr o- 8A4-
i m dazo[ 2, 1-b] [ 1, 3]t hi azi n-

wW@20060899% i di n-2-yl } -acetam de 35 The title coPQDEPIHO6/001801
was obt ai ned from 56
N-{4-[5-(4-fluorophenyl)-3-(3-hydroxy-propyl)-
2-t hi oxo-2, 3-di hydro-1

comdbLu'n@l‘ ﬂé@ alate‘&:te\d d97|% rcbﬁ{/é‘rs?crb)' Th@@l@ﬂ@ﬁil)gl%r;ag:ﬂbﬁ Paik&fe @thich

5
contaiiey pipRgCiplile e redied Areythe br3CBigR s SHONT ifan, Tye
precnpmecvyas aashied \A@hZﬂ@%WDG@IEWG@H/(EHZ@OBLDenS@IledW 26 g of

colorl 'ﬂ?ﬁta@ rty%PIPZ.(f 599'4}?_;) mféré%b@&ine&"b érr?fe@é'é?(éd

addlt@ng@‘ %t,lp‘er Mhegmgg'\eg liggoy segpﬁl a@d m% CEP }é?.{ifrystals was
obtalh&ed 0. Zg%dZO 28 g ofi 99%) an@98% puarityCH3) 13C- NVR:

70\ 3. 164.4. 156.8, 153.6, 151.3, 149.8,
TOta'Rﬁ 93% 714?)5 138.2, 130.2. 129.3, 129.2. 128.6,

The mbmedpr@msltatqure regystallizes foomidoopandls 14 2
Exanple 34 10

£) ciglohBef e phARBSON A S B bus o arRTALE ALl ddlcta. -

am ne
b]thlezqh&w bmﬁneawlb agipe- f | uoro pyridin-4-yl)-2,3-di hyd
ro-imdazo[ 2, 1- b]thl azole (0.25 g) was stlrred at 110

The 9%1@{%{) qfqa?eigl llad%gq] %elg{pay 'cb@npg)éﬁ’\é \zp%%'car"gifetdeéut%cgording to

the gengeal préparetipn swthod 4t é’leﬂ@ Ordg (82 Phiepurés (HPER) nd3our e
which was filtered off and washed with little ether

E anfl %Qen ether/methanol 9:1 (1 nl). The substance was

xamp under vacuum over P205 ; 0.250 g (90.4% of the
title conpound was obtained. Mp. 298.7 C and 99. 6%

4
R e R S

pyri 'JGMHV%‘?GI éﬂ" ® the sulfinyl or sulfonyl conpound
using the general nethod 1 or 2. Exanple 35 25

The t‘t[g %argé&u gag‘?}d?éﬁheﬁ 'i‘l‘E%&( hﬁe £6mbBuhd of EXQNBRNGNYdtdp )0

aCCOEﬂ"ﬂQﬁ it Q%ﬂ%f? pr&??f%iq[’? @emc}d-lam ne and (+/-)-(1,2-Dim
YieldeOod g {22%)murity: {(HPLE)( 89.4%

'H- NMR‘OJpgn %))1&6% g' P 84% (9‘ H‘Ejfldﬂﬂgt'sﬂz?'%‘?b%slﬂﬁi b0 7 48
(m; 2Hy) 7211, &%ﬂhy’rtﬁpﬂo 1{H|)-1 60¢4-30 (051 B).phBy#P1Am; 1H),
375%¢I(hwdn-q Do @zcnﬂ

P RO BBkl (*26 1P ORI B7104,3,139.3. 343,139

130.G,013%9,0b268.2126.6] 1-952“(!)11@4( 0162, 113.5, 56.1,43.9, 24.6.

Example 33

N-{4-[2-(4-FIﬁorophenyl)-8-oxo-5,6,7,8-tetrahydro-8)\4-imidazo[2,1 -b][1,3]thiazin-
3-yl]-pyridin-2-yl}-acetamide

The title compound was obtained from N-{4-[5-(4-fluorophenyl)-3-(3-hydroxy-propyl)-
2-thioxo-2,3-dihydro-1H-imidazol-4-yl]-pyridin-2-yl}-acetamide (prepared as
described in WO 02/066458) in analogous manner as decribed in examples 31 and
32.

Yield: 78%; purity (HPLC): 95.7%
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g) was heated in 1, 2-di nethyl propylamne (7.25 nL) to

80 C. The proportion of 35 educt decreased to about
w@smsd7p8 N 7 days. Upon cooling a fine preci ppPCHER2006/001801

formed (0.75 g) which cont¥i ned 75% pr oduct.

Recrystal lization fromethyl acetate and ether did

not inprove the quality. The m xture of educt and

'H-NNIR® n‘? D\rw@oy\gm Sraphe8l4B1d; 1H2J€4 BBIME. PIOfIY) ATidBe7 41 (m;

24y e ST PR s S S A 855

2.24-& 36 (ra) ﬂHhe’Z Gﬁiés @lﬂs)o 48 g 40 (41%yiel d) obtai ned
130- 9;9@ af) 1g8LL 1588 1965306, $5199%949/@ 144.3, 139.4,
1382 A8 2 Sos 12% Effaog%jﬂsﬂe 32318995895 448 246, 14.2.

6- (4-fl uorophenyl)-5-(2-fl uoro-pyridin-4-yl)-2, 3-
di hydro-i m dazo[ 2, 1-b]thi azole (0.64 g) was reacted
with the pure enantionmer (S)-(+)-

Examplgelhy| - 2- but yl ani ne (2 53 m_) (96% conver si on after
3 days) 0.6 g (909 of

{4-[6- g&ﬁgghﬁﬁ%}&lﬁﬁ gm))éjr% ﬁlﬁﬁ&é&%{l ng{lﬁia?gle@%ll])-pyrldm-z-yl}

phenyl-amiing- 2-yl } - ani ne were obt ai ned. B)
(+/-)-(1, 2- D net hyl - propy

6-(4- #'#PE%P}J@[”Y )%-%ﬁﬁ{argy"@ﬁ{%)ﬂtj g)?flci@yarqzlnli‘l?ﬁgﬁg%’l blthiagole (0.25
g) wag stirred aii ktQi inpdryTiFeshiy d@tlﬂed pnding (&d@kbﬁéte(z tyngssfarting
comdot/nd)coﬁ.ﬂd Be@ie‘l@ét@ |AI@ lide pfecipitate formed in the reaction mixture
WthfJ; g/a%ﬂte[ﬁ;f pﬁl pB !'g dgm g tl?%eqé%r 5m é%%ﬂﬁ%ﬁ%o%o (1
mL). Thesubsthceovas deedi uodeavawnmpweh é@zﬁ 025010188 484) of the title
compMndies o b’{é“hélﬂlmi 998 F0U HAY '@@t@%%erGQPLQORQEGOﬂmm ).

10 sl ol gt BRSO 4 o HeLC shovec

The titlzocim FOGAA oav besiconertedits &re sulfiayldirtsiufony! conhpeitndsgsing the

r n was 80% after further 16 h at room
gene{ﬁ%%ﬁgyﬁlréﬂégonvera on was 93% The formed precipitate

was filtered off and discarded (NalG3). The filtrate
Exanvple 38/aporated to dryness and the residue was
extracted with n-hexane at el evated tenperaure. Upon
e product rystallized in

(+/-)- b"u?TQlmGftha!lrprmy|H4cﬂéd4rfl&tqra@h§nyir)h%°pfﬁ’o%léc‘i'hMHEP imidazo[2,1-
b]thl@Z’élL5quCb ding2-yEphntine afdo (sﬂt)ogrmme(tﬁyloﬁrdpyl) {4-[6-(4-

RN T MR Mo et T e

amings 25
{4-[5-(4-Fl uorophenyl)-2-net hanesul fi nyl - 3-nmet hyl - 3H-i

A PS8 DB PR BReny T2 35 Ml Arg fmidazol2.1-
b]thiai{a?lf%-y?;rpﬁrrqrin]aw} -agiine 2- yl } - phenyl - am ne 30 A)

4-6[;:.)1Ir 90&1 y}sl—g-(z‘ ﬂUSrt-th‘;?ne - I4f- q?&'B ﬁmmé }fnldazofzrq gﬁﬁlazole 0.95
g) was heated in 1,2-dimethylpropylamine (7.25 mL) to 80 °C. The proportion of
educt decreased to about 30% within 7 days. Upon cooling a fine precipitate formed
(0.75 g) which contained 75% product. Recrystallization from ethyl acetate and ether
did not improve the quality. The mixture of educt and product was again heated in
1,2-dimethylpropylamine (5 mL) to 80 °C and maintained at this temperaure for
additional 4 days. An HPLC showed 88% conversion. The crystalline mass of 0.48 g
(41% yield) obtained upon cooling had an HPLC purity of > 99%.
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pyri di n-2-yl }-phenyl -am ne Sodi um hydride (0.55 g 55%
igin paraffin oil, 12.5 mmol) was suspended in
waele@blogd7ese gl ycol dinmethyl ether. After additiPeT/BP2006/001801
aniline (0.876 g, 9.4 mol )58t he 35 reacti on was heat ed
to 70 C until hydrogen devel opnent decreased.
2- Fl uor o-4-[5-
(4-fluoro-)-3-nethyl-2-nethyl sul fanyl -3Hi m dazol - 4-yl
]-pyridine (1.02 g; 3.2 nmol) was, added V\n%ﬂ? ti rﬁi ng
According t6 ke sametmethodeb-ti-HLawphgnyh-E-fepropyiig! “g.'yl)’ "o )
dihyd@nﬁﬁ&?{d[?,ﬁ -b]tHi8z &1k 70 1641Y) e &¥actdd wathltde bearelehauticeder (S)-(+)-
e reaction ur, S, L ; .
a-metpylc-hibamie @ aiils (FRde SN HB Aty SHAR S BEISRRFof (S
(1,2-dimstbyLilopyB {6 (44nionaphedyiy 2,8-diaydro-imdazadd, nplthiazeip-yil-
- coneent k d cuum (45C, 60 nbar). The oily
pynd"?ggﬁ}gﬁ@llféwﬁtgﬂéjg?ﬁ@ég and aniline) was taken up in
et hyl acetate, washed WO 2006/ 089798 PCT/ EP2006/ 001801

B) (59)-_("1',Emimthvl-bﬁoIxy|$Q4*[ﬁ)(4-fﬁrdre@hewl)-‘anziggﬁ,arépghungm
.. R . ineVacuum : ar
'm'dagﬁg’h'&’ﬂ{erggﬁ%%%ﬁ ﬁﬁgﬂﬁ@fg%gﬁq_ﬂ% sem - sgl id residue )

was then treated with 3 aliquots of warm n-hexane (30
In a 1M mikuré SFTHE @Z?IFnﬂgl“a?Td agetoma (BT frb) @iH)=(1 ,ﬁa?i_metjhyl-propyl)—{4-

enal Nl n St. . [ . e .

fo-(-UTBespiebg) 2 SO IR LA ARy L Bvldin 2 Vb enine (0.28
g, 95.606)suas disgolved fie givera slesy BSIUHAR &I FRAUIER] Ry WaRRing). An aqueous
sodiu?ﬁ@é&éﬁeri@hﬂ@fe %Dﬂﬁﬁ )26 GARI28 gily)i wigs @daed gnd 16e Béecti@fl
mixtumwgg?lgﬁ%dj Poﬁqlgé _ iﬁ%?\[ﬁ{fﬁ%?ﬁg@%%@t '35_1% 5 nversion.
After a8 lddditioma) 4 hratBEECrthepnyersier was \80%.. ajt-fartoes16 gt room
temp@ifbJoonferslds frad bso% (Ihdldraiearicipftafe/#as filofbd dif Bnd
aiscadse] (algy): The Miat? (s Syorsaieg Bfifeds A riomsidue was
extradBd yithls héxand at elevatks| fempryaures dponeaoling the geoducs 6829 )
crystatlized in pyf _omgtﬂ@’he&éﬁe exiracts? The pFaQucttbds plrltibd using
i I T € o
produse hatingra pirity of 98.8% was obtained.

2-fluoro-4-[5-(4-fluorophenyl)-3-nethyl -2-net hyl sul fan

yl -3Him dazol -4- yl]-pyridine (1.9 g; 6 nmol) in
Examyled$s aniline (5.476 g; 59 mmol) at 135 C wit hout

activation by sodium hydride gave after 20 h the

Uyl S50 ity

-extracti
yl}-phenylraming and {4d45-(Afupronkenyiemethanesy anyl-drmethyl-3H-
imidéjidlﬂJPI?TWidiﬁﬂ“—?l}-pﬁényl-amine _ |

{4-[5-(4-Fl uorophenyl)-2-met hanesul fi nyl - 3-nmet hyl - 3H-1i

m dazol -4-yl]- pyridin-2-yl}-phenyl-amne 25 |
A) {4{4-55{(4-Fhuore-p B_BVI_D+%-rf@ﬂzretl?@H@%W'f%rﬁ%thﬂl'ﬁﬂr'wméﬁ'ﬂ'y']'
pyridih 38 pitentilandivel di n-2-yl } -

Sodium hydride (0.55 g 55% ig in paraffin oil, 12.5 mmol) was suspended in
diethylene glycol dimethylether. After addition of aniline (0.876 g, 9.4 mmol) the
reaction was heated to 70 °C until hydrogen development decreased. 2-Fluoro-4-[5-
(4-fluoro-)-3-methyl-2-methylsulfanyl-3H-imidazol-4-yi}-pyridine (1.02 g; 3.2 mmol)
was added with stirring and the reaction maintained at 70 °C for 4 hours. Thereafter,
no starting material could be detected. The reaction mixture was taken up in
dichloromethane (70 mL). The organic phase was decanted from the insoluble solid,
washed with water (2 x 50 mL) and concentrated under vacuum (45°C, 60 mbar).
The oily residue (with diglyme and aniline) was taken up in ethyl acetate, washed
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phenyl -amne (0.195 g, 0.5 mvl) was dissolved in a

1:1 (VN) mxture of THE / acetone. To the clear
WorRoos08%9®2. 25 nL dei oni sed water was added. SoRGCT/RP2006/001801

met aperiodate (0.18 g, 0.8 ol ) is dissolved in water

(1.5 nm.) and added to the reaction m xture which was

then heated under reflux. After 7 h the sane anount of

it 80880 81 285580180556 SRS, SREELL B0 LAEHER e
vaculja) Q"Se&aéﬁmwa aiffEied ararirhigh yaeuemafbe segiseld aeaidue was
then \tmtechthc’B:alEmdm bhwathy-heesie3® mihe Rifle ﬁffeeédﬂé?mg

pere O RSB R iyl o bR R pragy ether,
filtergd ARG wasy %Nltmﬁumo@ﬂ@mry s sabsiange waseltrizdeyndervacuum
over BhAgticud Oa@!g@nﬁ baateg i 8uA)t RS cBmbRu 'ﬁ)dPrO_?_UCt vvas
H-NYER R DGl pRe 2 65@'3?@?15 AR AT P grbine) 3260~

7.22Q K2 janean;); c7 15@—1 139 (2%arom.,d PEO+6.953 (Rfi=aforBs)6.716-6.714

mNI_BQIFO%Q/%rom) gé\%éz) 8, 311-9)(1 H, arom)(ﬂ 655%?8@, %%83

(3H, ﬁ?’ rom); 7,509-7,474 (2H,arom); 7,277-7,160 (4H,
IR: ( )afcmm 388923@@) 8‘@“6(]159931% )1528, 829761477594 1@110H1398m1371

13001 1bghH 2763, % EE%C?@ fg}é%f*‘k Y. 3301
G843 Sesohs AED00(308)35765, 55?@@5 194(1 7,
341(8)373, 1343, 1270 1220 1156, 1029, 996, 975, 957,

839, 813, 753, 693, _654 ?91 580 %ON(B]_(()SO eV El - M5)
Reac{tri{gé)o(frﬁ}i@rlo?}z'@ £4Aﬁgqr)opmmgg1yl§f9§géég)gd 2-rpethy| 2an5| 3H-imidazol-4-
yll-pyridined( 1. 8-g-B mmol) in excess aniline (5. 476 ; 59 mmol) at 135 °C WIthout
actlvﬁﬁrpﬁfggéﬁur'bﬁydﬁ ﬁ? théro?y h éﬁw&éﬂ%&mg@%&l?@z@gl gi%avmg a
puritygpf % ’iamed aiter pre-extrection of aBHide Mijh n-

hexad8 Wakliecrd9lid frofdiEdbfopdl eth
exaC,yz\l(oh)eef(:yl {51@[61?4 fl ugr oﬁghgnyelr) 1- oxo- 2, 3-di hydro-1

H 1A4-im dazo[ 2,1- 15
B) - EﬁT(%rEbuo@pﬁembyhmwmazeyu}ﬁrwhmmeath;dl-3H-um.dazo|-4-yl]

ridiy@2- ?m,l fre( 4- f 1 uor ophenyl ) - 1, 1- di oxo- 2, 3- di hydr
i o-1 ﬂl-} Ad- |mdazo[2 1-

b] t hi azol -5-yl]-pyridin-2-yl}-am ne
{4-[5 |lLmr@Rbden){l)q:Z(rﬁemmsultarM-ﬁhaaﬁiy)-SEl -ignidazold-oh-pytidiaza-yl}-

phen{d?arﬂlm*é] M@z '0 5 d!i BSEbER R a1 1 9@%&@%%%—%9/
reparin

acetoppoﬁ;p?h% gret%wl?( m d£ omsed wa%er was added Sodium

metaperiodate (0.18 g, 0.8 mmol) is dissolved in water (1.5 mL) and added to the

reaction mixture which was then heated under reflux. After 7 h the same amount of

oxidation agent was added and the reaction mixture was heated under reflux for 14

h. THF and acetone were evaporated under vacuum and the aqueous residue was

extracted with ethyl acetate. The ethyl acetate phase was washed with water, dried

over Na,SO; , filtered and concentrated. The residue was purified using column

chromatography (SiO,/ethyl acetate). In fraction 1 the sulfone obtained as a

byproduct was isolated : Yield 0.04 g (19%), HPLC-purity (RT= 7.6) 97.5%.

In the following main fraction the sulfoxide is obtained: 0.1 g ( 49.2%), HPLC-purity

(RT=6.86) 99.3%.

C22H1sFN40S=406.49;

"H-NMR: ppm(DMSO): 9,19 (1H,arom.); 8,327-8,314 (1H,arom.); 7,65-7,63

(2H,arom.); 7,509-7,474 (2H,arom.); 7,277-7,160 (4H, arom); 6,927-6,891

(1H,arom.); 6,829-6,794 (1H,arom;1H,NH); 3,747(3H,SOCHs); 3,161 (3H,NCHa);
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6- (4-fl uorophenyl)-5-(2-fiuoropyridin-4-yi)-2,3-di hydr
o-im dazo[ 2, 1-b]thiazole (0.48 g) was heated in

W@ ywbosess/l amine (1.7 nm) to 130C. After aboutPGI/EPADG6/001801
this tenperature 25 an HPLGOshowed only a small anount
of the educt (97% conversion). The dark oily reaction
m xture in which a precipitate had fornmed was cool ed

IR: (\JBAH P S050! 5358 17301600] 1894 A, 153521458, 1441, 1373,
Bt S LSRRGS &
GC-M(T0 bV MY at/al(el.dft. [i¥d ) puzE496(aPL390 (199),6357 (38, 316

e t Ltion of diethyl ether a second and
(22), yﬁ‘??@c?’%@ (gf’l 1?? Isﬁ'al s was obtained: 0.1 g and 0.08 ¢

of 99% and 98% purity. Total yield: 0.44 g (74%. The
{4-[5 4 FlY6 o pivsnyl PR 6 tha lestdd iyl Samiethylr3iddmidazdsd-y [l -pyridin-2-
- ;(E,gcl Ohrﬁml -{4-[6-(4-fl uorophenyl)-1-oxo0-2, 3-di hydro-1
yir-PheqYAMING 22 0[ 2, 1- b] t hi azol - 5-yl ] - pyri di n-2-yl } - ani ne
The conversion of the above sul fanyl conpound to the
CooHRPN,OYgE4gpaBound was carried out according to the

OARIELToe sk 45 BB Bt g

Cycl ohexyl -{4-[6-(4-fl uorophenyl)-1, 1-di oxo- 2, 3-di hydr
- 1A4-i m dazo[ 2, 1-

Exan&flt%h%zol -5-yl]-pyridin-2-yl}-amne The sul fonyl

conmpound was obtai ned according to general4nethod 2.
Cyclohéxylr{d-[5-@8fluorophenyl)-1 -0x0-2,3-dihydro-1H-1A"-imidazo[2,1-
b]thié%z?lig?]- ]U@}ﬁ%ﬂnf_)ﬁ.wg%*"{éahﬁ (4-f1 uorophenyl) - 2- met hanes
Cyclakexyxideibn(i-fluarephamdld;l-digno-2dihydroAH N -imidazol2,1-
b]thid£olkg-yl]-pyridin-2-yl}-amine

(1, 2- Di net hyl propyl )-{4-[5-(4-fl uorophenyl) - 2- net hanes

ul fanyl - 3- ( 2- . - .
Cyclqbemx{ﬁeimffl-ﬂuswmeaxb)omzﬂlpyﬁrwmzrﬂ%ﬂyﬂth%O.h-é-yll-
pyricinfd-yQtamihd 5- (4-f | uor ophenyl) - 3- (2- net hoxyet hyl ) - 2- ne

t hyl sul fanyl - 3H i m dazol -4-yl] 15 pyridine (0.9 g) was

di ssolved in (+/-)-3-nethyl-2-butylamne (3.17 rrL%qpan,g,
Accorrbiag &l thergergrabmethas fon pxeparig aminapyridinggyron flugrgpygidines,

6—(4—f'tlLrl]rﬁrébﬁéh)tllj—gf(lzef[lﬂ{rwﬁidirﬁﬂtﬁy-z,tﬁldiﬁ Eimﬁnidagqam;b]&hibzolm (0.48 g)
s i oy SR B P B Mg Sy AP lmperaure
an HEbE! shoyvashonly argmall Bovesnt pbtheoeduad dh7et eoraersianicTheyratk oily
reacﬂ#ﬁéx%fi%t@t@iﬁgﬁii?ﬁg dif'l@«lféilpgg%cnﬁa@gfo\/{hﬁ\i‘é‘g{ \K/@@@g@l?gm fzflérﬁrééipitate'
was fHegas Sl PR O ARG AR R e N G ALY G MEOHTD:1; 6 mL) and
dried to give 0.26 g of the title product as colorless crystals of high purity (HPLC:
99.6%).

Upon repeated addition of diethyl ether a second and third crop of crystals was
obtained: 0.1g and 0.08 g of 99% and 98% puirity.

Total yield: 0.44 g (74%).

The product was recrystallized from isopropanol.

Cyclohexyl-{4-[6-(4-fluorophenyl)-1-0x0-2,3-dihydro-1 H-1A*imidazo[2,1-
b]thiazol-5-yl]-pyridin-2-yl}-amine

The conversion of the above sulfanyl compound to the sulfinyl compound was carried
out according to the general method 1a. Yield: 0.34 g (82%); purity 93% (HPLC).
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coll ected on a Buchner funnel. The crystals were
washed with diisopropyl ether. A highly pure pruduct
W@ 2000089798 th a total yield of 0.99 g (92. 4% ) P@EEP2006/001801
obtained. GC-Ms/ 70 eV EI6IMS: mlz (rel. Int. [%A):
428 (25), 385 (100), 358 (9); 25 B)
(1, 2- Di net hyl propyl )-{4-[5-(4-fl uorophenyl) - 2- net hanes
CycldHé‘)dyl‘-){h [@ ((ﬂ’luorophen )-1,1-dioxo-2,3-dihydro-1H-1A*imidazo[2,1-

b SR 2R I e fom e above Lt ar e

material (0.29 Q) accordl ng to the general oxidation

| t
The sggbggg,;%gh eﬁmgoxhasé Pg&&?‘!%ﬁ gcé’r&rd ﬂo;geiheﬁi@l Méfﬁod’m xture )

at 60 C, reaction tine 16 h. After filtration from
Exangsétd8 the volatiles of the filtrate were evaporated
and the residue was recrystallized from n-hexane. The

mat eri al oban suction filtration was
(1,2 Bingthulrropwir i (b Tupraensmdhzameliaeautfinis -
methehyélmﬁlpGHanhylazﬁl-@-aﬂ]sp!mulquﬂ}}amméut| on 35 gave

fraction 1 (starting nmaterial), elution with ethyl

A) (i Dimgtheipropydrinbd fapronpenyd-sopelbaopsbatPd2so

meth6§l ethyl)-3H-imidazol-4-yl]-pyridin-2-yl}-amine
y [g)rret hyl propyl )-{4-[5-(4-fluorophenyl)-2-nmet hanes
uI f| n 3- et hyl

2-Flupre- éé#-fwowqhwi)r%(%mtw}yeéwlhg npgshy tsolpogedtddmidazol-4-yll-
pyrldlﬁ 10 R0 Astd S8 Ned ﬁ?%w -3- methyl -2-butylamine (3.17 mL) and heated in

v AU S 5 L A A

sampfe from the reaction mixture showed by H % conversion of starting

mate F‘rrHefreaétcE ﬁ/a(sﬁcof&étprn%&&w@ bahEridhapaed focdndl dlaylvggtb 30-
g0 Wrigh B AmEoLif el B TBe L Bl 358

crystaihne remisevhigh appetrdubaitantreatoeys with rzbexans/diethyd ethgrsvas
collecggg AR BubhiPaR iRGel ?ﬁ%td al@‘v?iéﬁér\gg V@E\Wﬁ’ d'ﬁé’o Eﬁ é&her. A

0 CONVer sj on_ o
highlypyte praidlgs(> 994 g\f'ﬁﬁra ﬁqia'gxﬂgg ot eS Yfas, Ahtained.
GC- MS(DUQITdV EO-MS00z (Rélt fnt. [24]):R8 @5) 885 ¢Ei)p858w@); 10
cool ed in a cooling bath, a sarrpl e was drawn for HPLC
si s: 86% conversion det ected. The reactor

B) (hRaB"BeHl)anOmd) i%@ﬂﬁbwrpehﬁnxh Smethanesylfoyl-3-(2-

methoxyBtieyl)-3Hoeida2d P4 oappgridirma-yIfamineact or was al | owed
to cool down to 30-40C and was vented. Fromthe

reaction m xture the volatile conponents were
The ssifgideavasipeapared dont tsi ahavesiartinganatatiah(Q.BO g) aceensjng to the

genefd Bﬁrd/aﬁbhyh%mgaé AflzBwith KWD£(0.76¢) of ¥ solent Wﬁktﬁre(léfg %c/etone
pure >

i TN e

After fiteationtfram slaltqur velatiles of éhﬁ)ﬂ@ate)wef,@ eveperaediand the residue

was ré@ﬁstaﬁﬁﬁéd fré@ih-ABxaROMHE t'n%féﬂa@lébtalﬁéd‘gy/sﬂcﬂﬁ%ﬁlﬂéhoﬁ (8.29 g)
97.3%purity).

P“[f%/fj) 384 (20), 369 (4), 341 (100), 326 (5)
Punflcatlon was achieved by column chromatography SlOzlethyl acetate elution

gave fraction 1 (starting material), elution with ethyl acetate/MeOH 9:1 gave fraction
2: title compound (0.15 g, 52 %) of high purity (99.8% HPLC).

Example 39

(1,2-Dimethylpropyl)-{4-[5-(4-fluorophenyl)-2-methanesulfinyl-3-methyl-3H-
imidazol-4-yl}-pyridin-2-yl}-amine
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313(8), 293 (8), 170 (4); 20 B)

(1, 2-Di net hyl propyl ) -{4-[5-(4-fl uorophenyl)-2- net hanes
waikdoslg4798- et hyl - 3H PCT/EP2006/001801

i m dazol -4-yl]-pyridin-2-ylég-am ne The sul f oxi de was

prepared fromthe above starting naterial (0.23 g)

according to the 25 general oxidation nethod la with

NalO4 (0.24 g) in a solvent m xture of acetone,
wat er, and THE

> (3. 2.8 L 3
A (hoiirieshyorapyhsb AsuoiatiRal giinSlgy 2o isyffanyl-3H-
imidali4yl]fgyridiat2-gt}-dmime sal ts on a Buchner funnel, the
salts were rinsed on the funnel with aliquots of

et hyl tate. Coll d i : :

2 FluogeRiBr(@daro s 2t ane BB SR M g0 -1} pyridine
(0.8 gy W HisssIveaTie (SVpBAnethg-butyiamne (50 dilg ansheated in an
sealec{)tﬁgég ﬁ%t%l #Qggégf@{slr%n@#iheéﬂ\?%k ISgcfnap ;a B%r? Iéﬁé@r’ché'reacﬁon mixture
showeryl HPEGt & 63%masn\erhioavastarjing alafak AP TaRGiRmpure was
transfeﬂ&ﬁir/to anfihéStedtdyandbriugheto ¢20RC. Afteg@dehduradhe oeadtor was

coolecyped sealio B AearoHIS WasdaRFLE HEL oty o8, B cah@ysion
was détectedl. TheFéetoniwasi lrought for 16Q °>Cgf;@0)8,lﬂb§t;24glr%ry:;o {Ir1pen a sample

show. 2 g'_nigigrsﬁg?.oThhee%ealctqrzvyas alrl]%v\r/]ed t? ?QO| down to 30-40°C and was
vented 7oy e tepeis Bl 1S VAR SORT A il SFadB TRl e

residudQ0sd HearcasviRCa/distgDethece Byl ace@tenmixturg. Fheswcristals were
collech, 69)“168%?.7% (g @?kﬁ & WedtBiih) (>Bommtry Lsib inginy)| Addcont

“dazol - 4%y -p?yrg -2-yl.}-ph I-amnF ]I7O 3.9
fractiom¥ea obsiNaesEOBE THAMoS ARSHATSS RTBIAR SbraV el B 3 oy
recrys@i{liiét@'nlyﬂ?n dieopropyhttherinches@ne: Gt § ¢1%%i BY i3%g pPuviben

V xan . Bl f

conEE I AR Co R (e
313(8),1383(@) f By (4)3H i mi dazol -4-yi]-pyridine in diglyme

was added and further stirred. The reaction was

o) (T3 SO Bl LR P i snprtsihuy an

" imidazdbide/l]-phddin-gai-anpiRgse was washed six tines with 25

m__I of vva_tgr, dri ed over Na2SO4 and evaporated. The

0j_ly resi ifi .

The sl S iaps Rl DL S0 i TaEhEROes 6 gelbiang o he
generaD@xifatdn methddR1apgth ®249gyvea §§[vegt.[ni>gu@_g§ a’lcneRone,
waterg?ﬁ@ﬁ't{ls?? FhL, 2.8 ;2.8 0%t B0 °®, reattion tihe 24 (89%

y 4.Q37. (t, 6.0 Hz, 2H, ethyl); 6.758-7.467
convergiopy, eqr‘oﬂ‘%gm)'r di ne); 8.226 o (m

After filtration from salts on a Buchner funnel, the salts were rinsed on the funnel with
aliquots of ethyl acetate. Collected washings and filtrate were combined and
transferred to a rotavapor. The volatiles were evaporated and the residue was
recrystallized from diethyl ether. The material obtained by suction filtrationwas 90%
pure.

Purification was achieved by column chromatography: SiO / a first ethyl acetate
elution gave fraction 1 with starting material, consecutive elution with ethyl acetate/
MeOH 9:1 gave fraction 2: title compound (0.13 g, 54%) of high purity (> 99% HPLC
area).

Example 40

{4-[5-(4-FIuorophenyl)-2-methanesuIfinyl-3-(2-methoxyethy|)-3H-imidazol-4-yl]-
pyridin-2-yl}-phenyl-amine
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(d, 6.0 Hz, 1 H, C6-H, Py); B)
{4-[5-(4-Fl uorophenyl) - 2- et hanesul fi nyl - 3- (2- met hoxye

wa boolbpsBhs | m dazol -4- yl]-pyridin-2-yl}-phenyl PEREP®IA®1801
260 ng (0.6 mmol) of 63

{4-[5-(4-fluorophenyl)-3-(2-nmethoxyet hyl)-2-net hyl sul f
anyl - 34 i m dazol -4-yl]-pyridin-2-yl}-phenyl -am ne was
dissolved in a mxture of 1.6 g tetrahydrofuran and
8 acet one .7 added with stirring
A) {427{5-5(6?%99&!0H%mﬁg%lér@e?hw%ﬁimemxlseyzifarw IpHimgigazol-4-
yl]-pyvidier2-yisphelgldaraite t he mi xture was 25 stirred
vigorously at 65 C for 26 h The m xture was cooled to

roggte rature_and 20 of di chl oronet hane were
a.m'm@ Natd {as- aﬁe@)ea%dsBaO m&éﬁ awach mailioe g dinsl of diglyme

were hagted 10670 T Mﬂﬁﬂe@tw n%ﬁﬂ/ﬁ@ﬂl g@@@v@ﬂﬁi@wﬁa@,@d al§6lufibh Bf 361 mg
r

( AR R BB SR ST B -
imidaggl-45il@Yyriding iardighyme wes addediard fuphey sid@d)THe Epetiandvas
mon|t3ré%:28¥|02€ THd reBsticiimidriiasddidd f6H3bim tetnferBtite &R1d 40 mL
of dlcﬁmﬂg eﬂwa?{%zrw?eﬁ idg_q? %a%g,rg)ansc%aﬁgow?%waé édﬁ?(tll’i\eﬁwﬂh 25
mL ofosatepydriad owdr, N@gSﬁ,Balo@ evapetateB, Theyoilydiesilue was purified by
cr el -SR] P Yot

. e 41
"H-NNIR: an(%mabmmwsw BOHNRL64I(8, 3 OB KHD: Be30%0ftyE.0 Hz,
o B QAR PRS0 00 e U Aoy g o220

(dG‘%[H 01 64 A) {4-[5-(4-F
uorophenyl) 3- (2- net hoxyet hyl ) - 2- net hyl sul fanyl -3Him

B) {4 5‘ 9 Flf} r#ﬂ?@%Z%@t@éfmﬁﬁyf)ﬁ-E?gé%ﬁ%g@%k%ylg-%{‘ma%ol.m

yil-pyr “rﬁ_)’ Nefteyl-aming 550 in 5 white oil) was added at
roomtenperature in portions and the tenperature of

260 ni GWU gﬁ éﬁ’?“g%t Wﬁ? cfpgwepgﬁ- > g—fmﬁixy% S R8s Ry I-3H-

imidazalt Mﬂnpaﬂdmf%y fphanybaaine was)di e mixtuEnof 1.8-¢ 2-
tetrahvﬂtdmpa‘:‘ﬁét’fd’iz)& Heetofedamr? 74y WalerRydd Séded Wﬁh%@irr% & solution

POt N e i el e
stirred wigerqusty at &3 &€ donae h1The vuixtute iwesocdaled tamtaom (drbperdtyire and
20 mLaWdl@Pile@lﬁb%nb\M/é\Agéé&cgég %@ﬁiha%%@tvﬁérg se-ﬁg 8 the organic
layer a5 o et Mionii e apaieRaBaORY Spuats wunﬂed by
columavaipomatagiapby (8iee- dichorometidriedEtGis+EATS). YibR: Wifirhg (17,4%),
mp: 89id5 ¥R Esigtingst ed

"H-NMR: ppm (CDCls) 3.210 and 3.222 (2s, 3H and 3H, SO-CHj; and O-CH,);
3.478-3.660 (m, 2H, ethyl); 4.231-4.282 (m, 1H, ethyl); 4.465-4.462 (m, 1H, ethyl);
6.740 (d, 5.2 Hz, 1H, C5, pyridine), 6.818 (s, 1H, C3, pyridine), 6.908-7.092 (m, 4H,
arom); 7.182-7.303 (m, 3H, arom) 7.447-7.482 (m, 2H, arom); 8.295 (d, 5.2 Hz, 1H,
C6-H, Py).

Example 41

{4-[5-(4-Fluorophenyl)—2-methanesuIfinyl-3-(2-methoxyethyl)-3H-imidazol-4-yl]-
pyridin-2-yl}-(4-methoxyphenyl)-amine
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t horoughly with n-hexane and the crystals were
collected. The title conpound was obtained by col um

w@ boootsgregyr aphy: Si 02/ dii sopropyl ether: 15 ep¢iEREP1006/001801
95:5 gave two fractions: Frastion 1: 0.5 g (94% pure
by HPLC) Fraction2: 0.7 g (87% pure by HPLC) Overall
1.2 g (42% GC-Ms/ 70 eV El-MS: nmfz (rel. Int. [9A):

) (e PyRiophenyl 3z methoxypty)-2 methylsylfynyt3Himidazol-4-
yl] pxnﬁmﬂ-yll éwalz@xm enyl)-amme
yI] pyridi n-2-yi}-(4-nmethoxyphenyl)-am ne and

To p- h? %é gg,ﬁdgg 9{1%?@ ?%sHEEH%‘(a?g‘Mé Tﬂi m%_)(l@amﬁ *b%{ %5% in
white ;wl\{ wigisradzled) gt roanvientsigisie ity pyrtigns madihetexipestuteobthe
heatirid tﬁgﬂﬂvéé? $b0® 3MSC PASRIBRMON P Gak réﬁg)aéééé%dseitgﬁfs' tBehperature
(1n) B RAGoRF 54 o R e e AL e A e e e Bt 3H-
imidagzol-89llgyridine (2n2dy, 6 mmol)mvasidtyoducetiHENE 2eaction) was monitored
by HPI&S. 'Noiif%rt% Aafiso fHe’(‘)feagﬁ?rE m/a?%\?g;]@e%“ %nggtloﬂﬂxﬁh de was
poure(ds'uﬁop@ﬁgm%ﬁs ?{/‘é@s G Mgt e BH e dcsina. Th

acetate ekteacts mEva cdminsed wastededithvidemiseratsed waltérg dne& (Né12804
sicc. )%tnlayéva%&%l%gq @%&%@W@@dﬁéﬁd@@ ?h)é%\é fre'GPRGY \gkrtagted

eva or
thoroygnly %W@eva@% 804 tae crysials were opuwfeﬁcat i on was

The tifle woaveslindyws® bbfﬁih@dl by e luegH aﬁMathfﬁir@f Sopdigpropy! ether:
ethan® §§r5 N '« 35 fraction 1: 2 g (38%yield)
LC fraction 2: 0|Iy mat eri al

FTaCt'Pécf)Qs‘{’QI(Qﬂ%"eﬂUﬂerWﬂ"Eh@opropyl ether: 0.05 g (49%.
Fractréhgso%ajw%lmﬁglbyaﬂpu\@; taken up in ethyl acetate and

Over t hanol hydr ochl ori de salt was
d. Recrystallization of the precipitate

T bf0 @M EbMS iyl (ealnlet. [Jeliied@ 02 g of highly pure 40
hydrochl oride salt (>99% . WD 2006/ 089798

B)  (lb{r ERaspPRanY I thRSauly 3rzr et By Drgtimidazol-4-
yil- PWFUNO'Z?W}@(AP'@GtMYleleab‘BneM ned in a h| gh %;Jg ti
{4-[5{(&*f6ridpHen rfafi‘i&ulﬁ’r'i htet -8Hdimidagbl-4-y1]-
Py“d%?f&é{}]% mﬁg-ﬁhegye aoh e h{;érgi oﬁ %ﬁmh-z- et Ey‘

The sulfoxide was prepared from the above starting material (1.2 g, 88%, 2.3 mmol)
according to the general oxidation method 1a with aqueous NalO4 sol. (0.89 g, 4.1
mmol in 10 mL H20) in THF (21 mL) at reflux, reaction time 24 h (RT = 6.04 min.).
After evaporation of the organic solvent the aqueous residue (suspension) was
diluted with some water and the title compound was extracted with several aliquots of
ethyl acetate. The combined extracts were washed with water, dried (Na;SO; sicc.),
filtered and evaporated to leave a viscous oil (1.2 g).

Purification was achieved by column chromatography: SiO./diisopropyl ether -
ethanol 95:5

fraction 1: 0.2 g (38% yield) of purity 99% by HPLC

fraction 2: oily material recrystallized from diisopropyl ether: 0.05 g (4%).

This latter material was taken up in ethyl acetate and with HCI/ ethanol a
hydrochloride salt was precipitated.

Recrystallization of the precipitate from diisopropyl ether gave 0.02 g of highly pure
hydrochloride salt (>99%).
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yl]-pyridine and
2-fluoro-4-[5-(4-fluorophenyl)-3-(2-nmethoxy-ethyl)-2-m
we@edvglosuabg i nyl - 10 i m dazol -4-yl]-pyridine A) PCI/EP2006/001801
2- (4- Fl uorophenyl ) -1-(2-fl uéropyri di n-4-yl) - et hanone
To A ah's reagent (58,0 g; 70% HF in pyridin) in a 100
nmL FEP bottle (Perfluoro 15 ethylen propylen) cool ed
fractio® 3: FOnTGhe-rhdindadtiomysfi ghion odality) additiénél @OTZ)glmélthé ) -

e R4 A PG v samo

procastirei ons (15 ca. 5 g each). After each aliquot the
reaction bottle vvas cl osed | oosely. As the inner
te ature was kept at about 0 C, only little nitrous
Exam g‘p‘g(w th foaning) evolved. The reaction mxture
turned yellow. After the |ast 20 addition the stirring

2- Fmeﬁé-:f«fmg L-AUBHopRENH)I3-@-midth )E’fel‘h?l) -d-rhethiysuiIf A LinAtiazol-4-

a nperature.” Water (200 was pouréd into the
YII-PYEidiNG e while stirring. CH2CIZ (125 m.) was added and
and 2{flidreyk[5-(4Euercsphenyl)-Sd(2-medh exyethylp2ymiedhyleulfinyle

imid%‘ﬁf’;’&%@%ms extracted with CH2Cl 2 (three tines

Cl2 fractions were conbi'ned and washed
with CaCO3-sol. (100 m., 5 %9 and water (100niL), dried

A) 2-pFlucropkedy1-f2fuoropyridirnd-ypetlearionas stri pped of f
in vacuo. The resi dual obtai ned was treat ed with hot
n- hexane several _tinmes. The title conpound

To Oterfy%f%agelnté’iﬁ 0 GoOUnKIF i PYBRIMAN Bxk00iaLs R hotile (Rariuoro
ethylér erspydenatadledito 3H6Q W2-BnfdSpypidin-tyyl)-2g4 dluorophenyl)-
ethar@({;\t gf@ﬁhvﬁ g@%ﬁé@é@ag@& S{nl %Ji z%nfé B%ﬂo& B 1q$N@lez ('76317 g) was
addeQ.nognalI@Qﬁmnsqé%@@:Qﬁg ean fteneach gliqusd thegeaniiontbpttie was
closeQ!%’@é‘BVCAé & Pihet @‘ém%éﬂdtuNBRvaé tcHhlou? 0(ER BnlyFlite Prous
gase%?\ggé anrgg@ Fx?rvgéf‘l'@%%gctl n#ngﬁgrect:;‘;m%y?l@w ft@r the last
additiop tHe stining was gentiruad for(nh at 0°Giandsor] fexthgr hour at room
temp%réiﬁﬂe‘ %’Vét%?r (260mil) Was f@ukéd YS ihe ﬁ%dﬁ)e while stlrrlng CHzCé'g (125
mL) wa?(, 8ng agaqﬁénély rs we selpgroartgé) a s'eBaratXr)) funnefat}'ﬁe dqueous
layervgsieRracied plittrGH)CI2 {{n2ed tinesodymlyi ThaCy-Izplge‘racnwa were
comtﬁr?e@gng wa% el VWFPb)aC‘@:,Ssol %1%%}195’ % ?Vcé)l'rt]@o(g Cdned over

I d ueogus S r at ed
N SH s (4110 D6 SNt RS9 Bty iEsia @ga'a%d was
treatedaithtrextpeakaneessavera diniesa Trh&ttetle d:dmpotﬁrmd nrqutajirzaniffrom the n-

hexalle 1eIA36 MR aHBL AR, 21 e R BBbe 001801

66 overnight. Water (80 nL) was added and the
As ars aB@remi/@thé cwethteasl clithined dahde pirifiddelys tolunhrour .

chrorﬁQFo LI 2/%t69\<:J heednQs.a Buchner funnel by
ol el 3 i G

suc on _an wash oh the funnel with sone

Yleldaﬂ@@@(ﬁﬁ 6%)d|8wtﬁe98% HBHCWafter cand finally with

'H NMR: (DMSO-d6) & (ppm) = 4.503 (s, 2H, CH,); 7.144-7.196 (m, 2H, C3/5, 4-F-
Ph); 7.299-7.335 (m, 2H, C2/6, 4-F-Ph); 7.729 (s, 1H, C3-H, Pyr); 7.851-7.872 (m,
1H, C5-H, Pyr); 8.481-8.494 (m, 1H, C6-H, Pyr);

B) 1-(4-Fluorophenyl)-2-(2-fluoropyridin-4-yl)-ethane-1,2-dione-1-oxime

2-(4-Fluorophenyl)-1-(2-fluoropyridin-4-yl)-ethanone (2.56 g; 11.0 mmol) was
dissolved in glacial acetic acid (26 mL). An aqueous saturated solution of sodium
nitrite (2.25 g, 32.0 mmol) was added dropwise at room temperature in such a rate
that formation of nitrous gases was avoided. The slightely yellow solution was stirred
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hexane. Yield 2.8 g (98%, np: 166 C 5 1 HNW b
(ppm (DMSO d6) 7.291-7.344 (m 2H, C3/5, 4-F-Ph);
wQ288/88979688 (m  3H, C2/6, 4-F-Ph; C3-H, Pyr);TCBERF2006/001801
-7.697 (m 1 H C5-H, Pyr);668.402-8.417 (m 1 H,
C6-H, Pyr); 13.105 (s, 1 H OH); O
(2- Fl uoro-4-[5-(4-fl uorophenyl)-3-(2-nmethoxyethyl)-1-o0
overnight, Jrbiefi(gaafl) ayhdded Bnd e dusierBlorafcrepiensas stirred for at

e T oL Vo GG 385 Bk s Iaghgon nd
washet, @) the furse{ Bithsomexglicitdiy of deminegabizad waiar@ad firgllyavith
hexang: Y1959 éggc)o dm sesged_ in ethanol (20 nL) was added

1 N S0 ) 36855 S AP 4 BT 5977 5 .

3H, C2/6; 420-Fi; CBM Py 7 B7ar-Te@DTogmstilj §ithgPy)f8.402-84 hatiol 1H,
1 r .the residual solid was taken in
C6- H,gﬂl f‘@?ﬁﬁﬂq%) After 12 h storage of the
et heral suspensi on, the crystals were filtered from
C) (2- Fh&:rasm-l[l@J(Mflerophen B-B(B>hrethokiethanl)-hroky-3liirddazol-4-yl]-
pyridi %C at 10 nbar. 20 C17H15F2N302 (M 331,32): Yield
, 44 g (91%, purity (HPLC area nethod) > 99% (D)
4. (4- Fl uor ophenyl) - 5- (2-fl uoropyridin-4-yl)-1-(2-nmetho

Toa s’@égbhylbh of, 13§54dﬂlhb’r6Fﬁenyl C{a&mloeeﬁyrtdhm-dnﬁ )-8fhane-1,2-dione-1-

oxim (o4 35853, m 1@#8&% ) 15 Qﬁs‘?‘h@@éé‘&?wﬂ) o
[1.3 5]mm@paaeds 42w mol)slisgolred ot gugb@@déa) WS @dglesat once.
The nlikéfe Wak. bro%hﬂ C) rléﬁt?)Pté?ﬁpéﬂ&ﬁxréL(SD(‘?@la@ﬂ raflufeg iconditione were

0

neld gy By arhILR.Staen B stiering g edinol op gyrotavanes ans e

residuah sGlitP @iad taken im Jiethys etiwd 800 drlgpAfter 12 Afsterageefithe stheral

suspefisib e Erystls §\fé|ré‘h|t<9|‘éd"7?c§mathé NStHet Ry IR 4 BucRnéPMEar and
érérg Lbe and stirring was continued for 2 hours.

dried a4 M&3fe the product, which crystallized from

C17H NSl (Mri 381, 3R ¥idld 1944 gc(gﬁ%)npwrity (HPkearda method) & 99%

second crop was obtai ned when the volune of the

not her | i quor duced to .h fte|n|
(D) -G leronhbromsbTedbasapyoclme s Brmetioriithy i 3:fiaydro-
imidarzoles@&thidneali i sopropyl ether. First and second crop

wer e conbi ned and dried. 35 C17H15F2N30S (M 347, 39):

2-Flugtogh-{5-(upiaphens rizmelhonyes Vit e aTioczes 4 viopyidine (9.44

g, 0.0288 mdl), prep&tedAcsarding Yo sBYEB, wad édspedsl inlCESCI, 1423 mL).
Whlle%@gé rtgé %’%é%f&é%égkdﬂ%gég c(ag%g bafhoa %gﬂ'ﬂlgﬁ%f %@,4\%)
tetramethyl-cyclobutane-1,3-dithion (3.1 g, 0.018 mol) in CH,Cl; (30 mL) was added
dropwise. After about 15 min the clear solution was allowed to warm up to room
remperature and stirring was continued for 2 hours. After this time the product, which
crystallized from the solution, was filtered from the mother liquor. A second crop was
obtained when the volume of the mother liquor was reduced to half of the initial
volume and the reduced volume substituted by the same volume of diisopropyl ether.
First and second crop were combined and dried.

C17H15F2N2OS (Mr 347,39): Yield 8,49 g (88%) Purity (HPLC area method) 95%; mp:
209 °C,

GC-MS: 9,39 min m/z (%) 347 (22), 289 (100), 230 (5);

IR (M[lcm-1]): 3069, 2972, 2900, 1608, 1493, 1407, 1395, 122 ( 4-FPh), 1119 (=S),
881, 844, 815
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E)
2- Fl uor o-4-[5-(4-fluorophenyl)-3-(2-nmethoxy-ethyl)-2-m
weedvglosarbd anyl - i m dazol - 4-yl]-pyridine A susprCHFEP200€601801
4- (4-fl uorophenyl)-5-(2-fl udropyridin-4-yi)-1-(2-metho
xyethyl)-1,3- 5 di hydro-im dazole-2-thion (8.42 g,
23.5 mmol) in nethanol (150 m) was prepared. After
-FRGGt 18- ' -8thyl)22 msihylsulfanyl-imidazol-
B 2 A B - e A
4'y|]'R3G"(')éLW|e-) was added dropwi se. The mixture was stirred
for 20 h at roomtenperature. The vol une of the

' ) .- 1.3
A susB GRS ARSI ouneten i 1.
dinydigrAyAazRie 2o B192 6. a5 Meanos| 150y ek Bishared.
After ddding potsssiler xarizaiate (1681Y, dhymaica salutioarad metbyidodide (4.47
. | .
5 92 I PHALSLE) ol BT oo RS 8 e for 20
at roopntespeRtuias T he yplusie Pl thecHspession Was frdised Wdsgsyacuum to
drynegaiﬂne_ fadidrdl ablids weve bahitit@néd betweeed rhixture of ethyl acetate and
riney. -
water g4 %'?@ET@%%@%%?Z&%},W%%%%%?W WA LR ohE
removep:=The consbined oygariciayers wega washeavith %ategf;(irled over Nax;SOy4
sicc. anP&apbiatdd! $he rddSmatthal W%ZQeélg/lsiaIIizjeZilfrcﬁﬁa@iisbpn%pyl ether. This
mater%@ggtzi%_di%,m E(e) %gg%gré ’r?nseg%q\’inlego _!aée%ﬁ%t r%gg@m.lsgo’
C1gH12F MO8 (MG 3&1.42) Yiald 7 chiré89%) - 29 Wreruitin 831 Eiatgn %8 RI=7.6
min.).m9t hoxyet hyl )-3H i m dazol -4-yl]-pyridine A solution

f :
GC-ME: 7.8b U 4VES%4) 36 (19PHAARKIP) 393(B31127RE bt 1R 614 e
IR (A[try1xuB0ahy29281280907 tBQ%| 1542y NPOBy 1 890, M2 220(498Bh)y 1121, 880,
851 ¢»H025 mol) in glacial acetic acid (10 nL) and 25
'sol'ution of hydrogen peroxi de 30% (0.3 g; 0.0026 nol)
in glacial acetic acid (1 nL) were mxed and stirred
F) at 2cFaordehfsafluoeoflaanyd)j-2imethanemrifingl-342enethoxyethyl)-3H-

P RN -icmlpatime: 84 h (3,5 d). After conpletion
|m|da% bﬁlglﬁg&bery on) the m xture was poured onto ice

water (10 nL). The solution was nade al kaline (pH 8-9)
A solwtidnhofarfiasioad-[ -84 Huorophenph) < BintethexyatingpRahethgis ulfanyl-3H-

mica ASEDY H3HyE D075 8o i) it s o ) ap
solutien BY hydregeatrerexide @0 (FB«; 0078 med) iaiggialacstigesid (1 mL)
were ﬁNgkéSd O%ﬁ@ s}ﬂﬁéd\éﬁiﬁé@g \}éa\ﬁnbéra&@t@(acﬁ:éiﬂii?g)o genéedipmeedure 1);
cact AR 547455 RS EPRPELRH R0 e ifurp was pourea
onto icem@ial (16f mihelhsosaluiion was madel atkalioe Yl 84-9) »éld ammenia
(32%)) ThepregipitdRd Piddlérwhs Een iModthvdietatd @0dnLY Whikbthe
MEL R e e
combBet dthpcetaBGAULEIN WO WaEhs) wittv@atergs) mij2dried oyer Na,SO,
sicc. and evaporated.

Purification was achieved by cc: Al,Os/Eluent; n-hexane= 2:1

After removal of the solvent the product crystallized from n-hexane.

C1gH17F2N302S (Mr 377,42): Yield: 704 mg (79%); Purity: from HPLC area: (RT=6,2
min.) 99%.

GC-MS: (RT=8.46 min.); m/z (rel. int. [%]) 377 (1), 361 (100), 330 (16), 303 (15), 270
(65), 121 (10).

IR (\lcm™]): 2972, 2931, 2895, 1610, 1508, 1397, 1220 (4-FPh), 1051 ( SO), 880,
840
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IR (Alcm'1]): 2972, 2931, 2895, 1610, 1508, 1397, 1220

(4-FPh), 1051 (SO, 880, 40 840 WD 2006/ 089798
weEFansasPe06/ 001801 68 ' H-NVR (DVSO-d6): 8 ( ppPdT/BPZD06/001801

(s, 1-H, SOCH3); 3.13 (s, 38H, OCH3); 3.23-3.50 m

2-H, N CH2-CH2- OCH3 near water resonance 3.3 ppn);

423439(m2HN-CI—|ZCI—|ZOCI—I3)713717(m

'H- N@R@M@y@(%rﬁgﬁ"! P%f 553@313)7%341% ((s”B 14- bICH$/ $2513.50 (

m, 2-kbeN+Geya- €f1s near water reso ance 3 ppm) 4 53 '1239 (m, 2-H, N-
CHz-Cﬁ-lfbmig 9; 74‘1 B57 G?’r(rfnl QoA 0P B pl). G5+ play); 728 TRFt b (ras4dH i C3/5-H

4- Fp%ézéi-g ‘FF é{l.} Q)éréngEe (,Jé)HB}?)t itle corrpound

ana gous 'y from
2-fluoro-4-[5-(4-fluorophenyl)-3- nethyl-2- nEthyIsu
Ifanyl 3H—|n1dazo|-4-y|]-pyridine (0.952 g, 0.003 nol)

) 2 PRl B e PR AR5 gt

pyridimgetic acid (1 nL) (according to general procedure 1):
reactlon tinme 168 h (7 d). 15 The white crystalline
i,s suitable

mmat e f

The tE gBrmung s oibarad faRBots E T aiugrebli - lyewepeny) 3
methmmétmmuliamyl Glﬂehﬂmal%] pwnduee:eo%)z g,Y1.e03madyio glacial
acetm( 8%%10 ﬁﬂa a fs&s 'th'P r@f@idg‘fﬂ)% gé 3%% 0. 0032 mol) in
glaciap ageiicygyid ( ) (@ce o ?3‘”91’6‘1 00@%2@( thé%@cﬂ% T8 (7
d). 1221 (4- th) 1194, 1160, 1053, 950,881, 847, 657.

The W’Wt%' &ryé)tgﬂlhew%tfe@?ws(;ﬁﬁt{%ﬁ%% Qled R& J%ﬁﬁ@ mi!n@:Vr%BFd fhent

corr espondi ng sul t 1 nyl
r‘%‘Ct@DIV\f' f frties AwRaSatith be obt ai ned according to the

C16H 2B, NS Ods 308 38) 1 Yielll: [870any .(96%); BorityAoHP0LC0GA@a93 BB min
E%IT/ EP2006/ 001801 69 Table 6 RI | R-HN __ 11

84,35%.

GC-MS: 7.99 min m/z (%) 333 (27), 317 (100), 284 (82), 244 (47),

IR (A\[cm-1]):1617, 1541, 1509, 1407, 1221 (4-FPh), 1194, 1160, 1053, 950,881, 847,

657. .

Additional sulfanyl compounds of the present invention are given in table 6. The
corresponding sulfinyl and sulfonyl compounds can be obtained according to the
methods described herein.



WA B000H®7BH3 (t) - 3- met hy!

Table

Z>-
no.

S -
(O

R2 R3 = 4-fluorophenyl R3 Nex. RL RR m p.
43 CH3 CH3 iprop 44 CH3 CH3 3-net hyl butyl 160
-2-butyl 163 46 CH3 QM3I/EP2006/001801
(R) -1-phenyl ethyl 47 CH3 CH8 (S)-1-phenylethyl 48 CH3
CH3 Ph-NH-CO 49 CH3 CH3 Ph-N(CH3)-CO 50 CH3
2, 3-di hydroxypropyl H 51 CH3 2, 3-di hydr oxypr opyl

CO 52 CH3 CH2CON( CH2CH20H)2 H 53 CH3

CON( CH2CH20H) 2 CH3CO 54 CH3 CH2CH2- O00Et CH3CO 55
CH3 (R S)-1-phenylethyl H 56 CH3 CH2CH22-CO2H H 57
CH3 4- CH3CO CH3®Y 58 Et CH3 H 174 59 Et CH3
(R S)-1-phenylethyl 17 60 iprop CH3 H 193 61 iprop

07" CH3 (R S)-1- phenyl et hyl 160
53 cprip i

4 props 8 6
cprop- G2 G8 (R 9 E pié‘ B e R BlamgBReny!

et hyl
CH3 H 126 67 C% CH3 fornmyl 68 CH3OCH2CH2 CH3
propi onyl 131 CH30CH2CH2 CH3 pi val oyl 70
CH3OCH2CH2 CH3 i sobutyryl 71 CH30CH2CH2 CH3

@Ul.

val erianyl 72 CH3OCH2CH2 CH3 3-net hyl butyryl 73

CH30CH2CH2 CH3 2- et hyl but yryl
ex. R’ R? R m.p.
no. (°C)
43 CHs CHs iprop
44 CH, CHj; 3-methylbutyl 160
45 CHj CH, (x)-3-methyl-2-butyl | 163
46 CH; CH, (R)-1-phenylethyl
47 CH; CHs (S)-1-phenylethyl
48 CHs CHs Ph-NH-CO
49 CHs CHj; Ph-N(CH3)-CO
50 CH; 2,3-dihydroxypropy! H
51 CHs 2,3-dihydroxypropyl CHsCO
52 CHs CH,CON(CH,CH,0H), H
53 CHs CH,CON(CH,CH,OH), CHsCO
54 CH; CH,CH,-COOEt CH,SCO
55 CH; (R,S)-1-phenylethyl H
56 CH, CH,CH,-CO,H H
57 CHs, 4-CH;CO-benzy! CH5CO
58 Et CHs H 174
59 Et CH; (R,S)-1-phenylethyl | 175
60 iprop CH3 H 193
61 iprop CH3 CH5CO 207
62 iprop CHj3 (R,S)-1-phenylethyl | 160
63 cprop-CH; CHs H 154
64 CprOp'CHz CH3 CH3CO 198
65 cprop-CH; CH; (R,S)-1-phenylethyl 111
66 CH;OCH,CH, CHs H 126
67 CH;OCH,CH, CH, formyl
68 CH3;OCH,CH, CH; propionyl 131
69 CH3;OCH,CH, CHs pivaloyl
70 CH3OCHQCH2 CH3 lsobutyryl
71 CH3;OCH,CH, CHs, valerianyl
72 CH;OCH,CH, CHjs 3-methylbutyryl
73 CH3;OCH,CH, CH, 2-methylbutyryl
74 CH3;OCH,CH, CH, 4-methylpentanoyl
75 CH3;OCH,CH, CHj CF5;CO 142




WERHBOmYSH2 CH3 acryl oyl

74 CH30CH2CH2 CH3 4- et hyl pentanoyl 75 CH3OCH2CH2 CH3
CF3CO 142 WD 2006/ 089798 PCT/ EP2006/ 001801 70 76

78 CH3OCH2CH2 CH3 4-chl or ob®nzoyl 79 CH3OCH2CH2 CH3
4- met hoxybenzoyl 80 CH3OCH2CH2 CH3 PhCH2CO 81
CH30CH2CH2 CH3 3- Ph-propionyl 82 CH3OCH2CH2 CH3

138 77 CH3OCH2CH2 CHB3CTEP20§001801

76 gggﬁ@#gp éwwwh@r%ﬁpﬂiﬂﬂ\bmyry|acrﬁ6&/l 138
77 o thig Q_‘?ﬁ% 'Jg%yz‘ﬂusbgu S ik T

78 CI-BCIZI-@WWZ( t ) - 3- net hyl "@:‘%m yl 8 ) é@gﬁyp !“I—IQ

79 (R - 1-G@GHAHay | 103 89 CI@SGoH2CHR CHi4-methoxybenzoy!

80 (5 R deojmwket hyI 90 CH3@HRCH2 CH3 PhCH,CO

g1 (R R -Cr@uimoret Nyl | 91 CHS@RPCHZ CH3|  3-Ph-propiony!

82 I 'Q\* 1 @’fi%tlfH'g’L”L*"gbggUQ ﬂ%ﬁ.ﬂgﬂf o cinnamoyl

83 4t - nhfthfs e 04 (reockporPioR3. 4. cHsch-Pheaviowtyvh -

84 CHROCHPRbIGCBIdEt23- CHISCR- pherfyie 96 CHRDCH GHINVI-CO

85 4| CH3STMmCHH.H 119 97 CHIUEGH2CH2 4- CH3SBthjemA0 152
g6 OBCO dRIDCHRHABOCH2CH2 4- @RSO benzy| — Ph-N(CH,)-CO

o o ore el rar ror LENO L

88 apﬁ;'ﬁqﬁ\ﬁ”@f 105 creocPdocre 1 bdRBT Erehyll | 103
89 CHaco G¢$C *i@i‘zcmo Hp CHp CHC T ph- kS~ Epneayety]

90 HOCH2 G, @, 042105 HIOCH2CH? @8 CH3CO 18& R)tbghenylethyl

91 HOCH2@R,0oHoH,COCHACH2 H  CH, (S)-1-phenylethyl

92 CH;OCH,CH, CHs (8,S8)-1-phenylethyl

93 CH3OCH,CH; CHs 4-t-butylphenyl

94 CH3;0OCH,CH, CHs 4-CH3SO,-phenyl

95 CH3;0OCH,CH; CHs; 3-CH3SO,-phenyl

96 CH;OCH,CH, 4-CH;SO-benzyl H 119
97 CH3;OCH,CH> 4-CH5SO-benzyl CH5CO 130
98 CH;OCH,CH, 4-CH;SO-benzy! (R,S)-1-phenylethyl 105
99 CH,OCH,CH, morph-COCH,CH, CHsCO

100 CH3OCH,CH,CH, CHs H 141
101 CH;OCH,CH,CH, CHs; acryloyl 112
102 CH3OCH,CH,CH, 4-CH3S0O-benzyl CHsCO 149
103 CH3;OCH,CH,CH, morph-COCH,CH, CH,CO

104 HOCH,CH CHs H

105 HOCH,CH, CHs CHsCO 189
106 HOCH,CH, morph-COCH,CH, H

107 HOCH,CH 4-CH3SO-benzyl CHsCO 160
108 HOCH,CH: morph-COCH,CH; CHsCO

109 HOCH,CH, morph-COCH,CH, CH,CO

110 2,2-dimethoxyethyl CHs H 168
111 2,2-dimethoxyethyl CHs CHsCO 147
112 HOCH,CH,CH, CHs H 147
113 HOCH,CH,CH, CHs CH5CO 189
114 HOCH,CH,CH, morph-COCH,CH,CH; CHsCO

115 | (R,S)-CHs;CH(OH)-CH, CHs H 102
116 | (R,S)-CHsCH(OH)-CH, CHs CH,CO 101
117 | (R,S)-CHsCH(OH)-CH, 4-CH;3SO-benzyl H 123
118 | (R,S)-CHsCH(OH)-CH, 4-CH3SO-benzy! CH,CO 114
119 3-oxopropyl CHs CHsCO

120 2-allyloxyethyl CHs, CH5CO 128
121 2-allyloxyethyl CHa, H 112
122 2-allyloxyethyl CHs (R,S)-1-phenylethyl | 96




WERHBEB9798L0 2, 2- di net hoxyet hyl
2, 2-di net hoxyet hyl

107 HOCH2CH2 4- CH3SO- benzyl

CH3CO 160 108 HOCH2CH2

nmor ph- COCH2CH2 CH3CO 109 HOCH2CH2 nor ph- COCH2CH2

H 147 113 HOCH2CH2CH2 CH3 CH3CO 189 114 HOCH2CH2CH2
mor ph- COCH2CH2CH2 CH3CO 115 (R, S) - CH3CH( OH) - CH2 CH3 H

CH3 H 168 111 PCT/EP2006/001801
CH3 CH3GD 147 112 HOCH2CH2CHZ CH3

123 J0Z_ “BlAiyloRyéth anBO*(OFMGI-Hé%de&z@rB 101 dH.CO 68
124 (R S P S O [ CH S 1 123 118 53
125 ; - 2))\(7:31%‘%%@)& ,jﬁ‘ CH3 ’]4 - ﬂ L(\/pt 1\ %p@myl 80
126 128 2-prepa@ylexysihdxyet hyl CHEM 112 12b (R.S)-1-phenylethyl | 81
127 2- ala- gdopaw@tohyéthﬂil—ls (R, S) - 1-Ghenyl et hy] 96 V@hsCO 163
128 'AUUC’Z-H%BZ%IOR* hEP2006/ 0018le}-{3 71 123 P-allyl axyet hyl
129 7 I EaToRrEX ethyo P 00 4 CHECEBBIAVT OXVETYICH,CO 136
130 4| S4REPREpayet 'ﬂ“é -“25@%6 W o 110g M 64
131 5l pHEGARGRB%EHY | | a3 (R $H4- phenyl bt hyl @:CGo7 105
132 2} pHOGHGi.0QyeCHy | |CH3 CH3EGH163 128 H 150
133 2 PHOIGH GH,ORYRCHY | | CH3 4HCHBD-Beqaybpar gyl oxyetHy!| 114
134 47 CHORY, PENOEH,EHE P }5%0&&0‘5“«9@5)@? yl oxyefimo | 114
135 l I—mgi:ﬁ "*‘MI’){‘LI_)S JI_-IgJ-!_I 1 31 g 13U HOC PCH2O L?J%E 105" 138
136 4 C%WBEW@HXOEHMAL 134 H&pcpocrele  CFe 142
AL CH3SO%¥ri#Yd CH3CD 114 135 6- OH-hext1-yl CH3 CH3CO
137 138 E8BOZCPH,AHpet hyl di oxol &@Hs CH3 CH3CO 14X HLQ| - CH2
138 137 EOSEBEEHLCH3 [CH3CO 1838, CH3000CH2CH2 CHC@H3CO
139 HOOCCH,CH, CHs CHsCO
140 HOOCCH,CH, CHs; H
141 HOOCCH,CH, CHs chex
142 NCCH,CH; CHs CH5CO
143 CICH,CH; CHs CHsCO
144 CH3S0O;3;CH,CH; CH, CH5CO :
145 CH;SCH,CH, CHs CHSCO 161
146 CH3SCH,CH, 4-CH3SO-benzyl CH,CO 119
147 CH3SCH,CH, CHs H 180
148 CH3SCH,CH, 4-CH3S0O-benzyl H 71
149 CH3;SCH,CH, CHs (R,8)-1-phenylethyl | 128
150 CH3CONHCH,CH, 4-CH3SO-benzyl CH5CO 246
151 CH3;CONHCH,CH, CHs CHLCO 207
152 CH3;CONHCH,CH, CHs H 155
153 CH3CONHCH,CH, 4-CH;SO-benzy! H 246
154 (CH3),NCH,CH, CHa, CHsCO 159
155 (CH3)NCH,CH, CH, H 147
156 [(CH3)sNCH,CH,J" CH, CHsCO
157 piperidin-4-yl CHjs H 147
158 N-COOEt-piperidin-4-yl CHs; CH3CO 190
159 N-COOEt-piperidin-4-yl CHa H 201
160 2-N-morpholinylethyl CHs (R,S)-1-phenylethyl | 113
161 2-N-morpholinylethyl CHj; iprop 82
162 2-N-morpholinylethyl CHa, CHsCO 218
163 2-N-morpholinylethyl CHjs H 105
164 2-N-piperidinylethyl CHs CH5CO 174
165 2-N-piperidinylethyl CHs (R,S)-1-phenylethyi 111
166 2-N-piperidinylethyl CH, H 176
167 2-N-piperidinylethyl 4-CH3SO-benzyl CHsCO 121
168 2-N-piperidinylethy! 4-CH3SO-benzyl H 105
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15

4- CH3SO benzyl
1148 CH3SCH2CH2 4- CH3SO benzyl

139 HOOCCH2CH2 CH3 CH3CO 140 HOOCCH2CH2 CH3 H 141
142 NCCH2CH2 CH3 CH3CO 143
W@LObAgHA28 CH3 CH3CO 144 CH3SGBCH2CH2 CH3 CH3Ger/aB2006/001801

HOOCCH2CH2 CH3 chex

CH3SCH2CH2 CH3 CH3CO 161 1#6 CH3SCH2CH2
CH3CO 119 147 CH3SCH2CH2 CH3 H 180
H 71 149 CH3SCH2CH2 CH3

169 yzéeqeﬁvahhb pyT 1128 I5¢ CONHCH2CHZ2  CH,CO 232
4- S&% co 246 151 CH3CONHOH2CH2 CH3 CH3CO
20 JHOHR CH2—EH3—H-—355—153—EH3EONHERR EH2
170 4 cr%%é%téhi h|¥|rﬁz4e 154 (& 2nceop o oigco 159 | 1
155 ( OMBs CH3 H 147 156 [(CH3) ANCHPCH?] CH3
171 QH3CLR S%rteramethyli n{4-yl CHEHY 147 15B cpropCo
N- COOBpipgiigiesiydli n- 4yl CH3 CH3CO 190 159
172 ! b%%-e, REmetHy- 4-YT GHEHJS 7 Bdnzyl 60 CHsCO 219
2- N-m)élg %Ih%let hyll CH3 (R, S)-1- pheny ethyl 113 161
2= N- af at hyvl CH3—pr-gp—82 162
173 ol mé-%mawﬁpm@rsw\’n 218 168 CHsCO 215
174 2- I\Bﬁbmembplwmrépﬂw oﬁ%sﬁ%ben@h CH,CO 120
175 21 N- Bi pa®i=dethylee¢ hyl| CH3 CH3CO 174 165 H
176 2 N1 PRF b(ﬂjrdyw|@t3hyl CH3 (R S)-1-phenylethyl 1M1 166
177 7 Ni R W'ﬂétﬂylbﬁé”y' CHAS H 176 1o/ | CHCO 252
178 5 0y B BT BMGISt fl ‘*A‘”Pui‘q’r{’f\!ﬁii,. i 105 uphenyt” 299
179 2posROBGT b NER 106/ 001801 72 49 chex
180 2| 2, B! 6,R% etaiendy| -| CH3 CH3CO 232  pi pefi-gimethylyrbutylo
181 2, 2, R, BRE etprepymtchyl|- CH3 Et 141 CH5CO 227
182 CHs CHs H 169
183 CHs CHs (R,S)-1-phenyl-ethyl | 111
184 CHs CHs cprop CHj;
185 CHs 4-CH3SO-benzy! CHsCO 191
186 nprop CH; H 145
187 nprop CHs Et 110
188 nprop CHs CHsCO 164
189 2,2,6,6,tetramethyl- CHs H 232
piperidin-4-yl

Abbreviations used in tables 6 and 7:

nprop n-propyl
iprop isopropyl
Et ethyl

cprop cyclopropyl
Ph phenyl
morph

chex cyclohexyl

morpholinyl (attached via its N atom)

Additional sulfinyl and sulfonyl compounds of the present invention are given in table

7:
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pi peridin-4-yl 171 2,2,6,6,tetranethyl- CH3 cpropCO
pi peridin-4-yl 172 2,2,6,6,tetramet hyl - 4- CH3SO benzyl
WERBCGBLI® piperidin-4-yl P1773756 PCT/EP2006/001801
3- N-nor phol i nyl propyl CH3 G33CO 215 74
3- N-nor phol i nyl propyl 4-CH3SO benzyl CH3CO 120 R1 +
R2 =ethylene HH R + R2 propylene 177 R1 + R2 =
Tablezt hyl ene CH3CO 252 178 R1 + R2 = et hyl ene phenyl 299
79 Rl + R2 = et hyl eng_chex O R+ R 2 = ethylene
()-3-met hyl - 2- but yINISR™RL + = propyl ene CH3CO 227
182 CH3 CH3 H 169 83 CI-LB (R S)-1-phenyl - et hyl
111 184 CH%Q:I@, r CH3 4- CH3SO benzyl
CH3CO 191 186 nprop CH3 H(|145 (O)profRTH3 Et 110
188 nprop CH3 CH3CO 164 ,2,6,6,tetramet hyl - CH3
H 232 piperidin-4-yl Adbreviations used in tables 6
and 7: nprop n-propyl 5 iprop isopropyl Et ethyl
cprop cycl opropyl Ph phenyl norph 2 ll—ii nyl
(attached via its N aton) 10 chex c E{}?%}%Ie |
Addi tional sulfinyl and sul fonyl co unds Th%e
present invention are given in table 7. 15

ex. no. . R R X m.p. (°C)
190 CHs H 1
191 CHs; cprop 1
192 CHs (£)-3-methyl-2-butyl 1
193 CHs; phenyl-NHCO 1
194 CHjs phenyl-N(CH3)CO 1
195 nprop CHsCO 1 229
196 nprop CH»CO 2 211
197 CH3OCH,CH, H 1
198 CH;OCH,CH, (£)-3-methyl-2-butyl 1
199 CH3;OCH,CH; (R,S)-1-phenylethyl 1
200 CH;OCH,CH> (R)-1-phenylethyl 1
201 CHsOCH2CH, (S)-1-phenylethyl 1
202 CHsOCH,CH> (S,R)-1-phenylethyl 1
203 CH;OCH,CH, (R,R)-1-phenylethyl 1
204 CH30CH,CH, (S,8)-1-phenylethyl 1
205 CH3;OCH,CH, chex 2 132
206 CH3;OCH,CH; 4-CH3SOphenyl 1 164
207 CH3;OCH,CH, 4-CH3SO,phenyl 2 155
208 CH3;OCH,CHy 4-CH3SO-pheny! 1 199
209 HOCH3;CH,CHjy CH3CO, 1
210 R' + R? = propylene H 1
211 R'+ R?= propylene H 1
212 CH30CH,CH; phenyl 1
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WD 2006/ 089798 PCT/ EP2006/ 001801 73 Table 7 R N N

RHN 2 ~}-ScO>X R R3 NR2 = CH3 5 R3 = fluorophenyl
w@200608979R1L R x m C 190 CH3 H 1 191 CH3 cprp@I/LP2000®1801

CH3 -3-nmeth |-2-but | 1 198 CH3 phenyl-NHCO 1 194

CH3 hen | -N CH3 CO 1 195 nprop CH3CO 1 229 196 nprop

CH3CO 2 211 197 CH3OCH2CH2 H 1 198 CH3OCH2CH2

Examﬁf?égﬁ)h | -2-but | 1 199 CH3OCH2CH2 R, S -1- hen leth |

CH3OCH2CH2 (R)-1 - hen leth | 1 201 CHSOCH2CH2
(S)-1 - hen leth | 1 202 CH3OCH2CH2 f
N-{4- [sqmﬂuonoplzmylms(mquvethyl)iz -methy s&tlfanyl-ﬁH-znmazol-4-yI]
pyl‘ldl H3 OntH de-1- henleth | 1 205 CH3OCH2CH2 chex 2
206 CHSOCHZCH2 4-CH3S2 hen | 1 164 207
c}eocmcm 4-CH3SO2 hen | 2 155 208 CH3OCH2CH2

4-[5- (ﬁF%@&eﬂW)@J 2—’|métﬂ8xy&ﬂ yFBRGEAd 4260y ]-pyri-din-
ylan@pg@,_@@'g)o %Jhiél mcil}angf’L rie ylam (12p§§ % %nﬁéé fhmtﬁ)l%ere

dissolved in abs. THF. The solutlon was cooled in an ice bath. Benzoic acid

anhydride (94.67 mg, 0.4185 mg) was added and the reaction mixture was stirred in

an ice bath for 2 h. Then the solvent was evaporated and the crude product was

purified by column chromatography (silica gel 60, dichloromethane : ethanol = 95 :5).

Yield: 0.025 g (12.91 %)

"H-NMR (CDCls):

8 (ppm) 2.74 (s, 3H, -S-CHs), 3.26 (s, 3H, -O-CH3), 3.54 (t, 2H, J = 5.9, -O-CHy), 4.14

(t, 2H, J = 5.8, N-CHy), 6.89-7.03 (m, 3H, 4-fluoro-Ph, Pyr), 7.41-7.61 (m, 5H, phenyl

of benzamide), 7.91-7.96 (m, 2H, 4-F-Ph), 8.33 (d, 1H, J = 4.32 Hz, pyr), 8.48 (s, 1H,

Pyr), 8.64 (s, 1H, NH, exchangeable)

IR (ATR) cm™ 1677, 1546, 1521, 1504, 1412, 1287, 1220, 1119, 839, 708

Example 214

4-Chloro-N-{4-[5-(4-fluorophenyl)-3-(2-methoxyethyl)-2-methylsulfanyl-4H-
imidazol-4-yl]-pyridin-2-yl}-benzamide

4-[5-(4-Fluorophenyl)-3-(2-methoxyethyl)-2-methylsulfanyl-3H-imidazol-4-yl]-pyridin-
2-ylamine (132.3 mg, 0.3692 mmol) and triethylamine (37.36 mg, 0.3692 mmol) were
dissolved in 15 mi abs. THF. The solution was cooled in an ice bath. p-Chlorobenzoic
acid chloride (64.62 mg, 0.3692 mmol) was added and the reaction mixture was
stirred in an ice bath for 2 h . Then the solvent was evaporated and the crude product
was purified by column chromatography (RP-18, acetonitrile : water = 6 : 4)

Yield: 8,9 mg ( 4,83 %)

'H-NMR (CDCl3):

5 2.74 (s, 3H, -S-CHa), 3.26 (s. 3H, -O-CHa), 3.52 (m, 2H, -O-CHy), 4.13 (t, 2H, J =
5.98 Hz, -N- CHz) 6.88-7.03 (m, 3H, 4-Fluor-Ph, pyr), 7.40-7.53 (m, 4H, phenyl of
benzamide), 7.88 (dd, 2H, J1=86.71, Jy= 1.94, 4-Fluor-Ph), 8.33 (d, 1H, J= 5.1 Hz,
pyr), 8.45 (s, 1H, Pyr), 8.61 (s, 1H, -NH- exchangeable)

IR (ATR) cm™:1545, 1523, 1504, 1487, 1412, 1289, 1220, 1118, 1096, 839
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10 WD 2006/ 089798 PCT/ EP2006/ 001801 74 Exanple 213
N-{4-[5-(4-Fl
w@oroepsssns/| ) - 3- (2- met hoxyet hyl ) - 2- met hyl sul f anpdF/BPL006D01801
dazol - 4-yi]- pyridin-2-yl}-1#enzani de 5
4-[5- (4- Fl uor ophenyl ) - 3-(2- met hoxyet hyl ) - 2- net hyl sul fa
nyl - 341 m dazol -4-yl ] -pyri-din- 2-ylamne (0.15 g,
4 nmol ) andt triethylam ne (42.35 ng, 0.4185
Examﬁ"weoﬁév\ere di ssolved in abs. THF. The sol ution was

cooled in an ice bath. Benzoic acid anhydride (94.67
N-{4-[6g4-Flustphemy))-3vi@smethiexyethyl)t 2rmethytaultanyhi3H-imidaged-4-yi]l-

idint2 hes-rhéthoxybepgakadd for 2 h. Then the sol vent was
pyr! ev% o}r ated 32(2 the crude product was 10 purified by

col um chromat ography (silica gel 60, dichloronethane

4-[5-(4-FRIdHBASHYIF322-methbxyethyBldinethigffanyl-8 Bl-iPid aiol-4-yINRi-din-2-
| L6124 L3R s g0 575 g v Hisgea
120 m) abs5THF. Rhewspjutiod.vees godlad (mpnde bathy. ddethaybemsoiy acid
chloride & Ygﬁhééﬁ'ﬂrgrjcm Bl d 2l Bk reaBEehidelre Wa8ktifreBbn an ice
bath f@& h%.%ér{ ﬁa_;re) qup\éclggp%(az\ippipt%@]ncg@%ﬁagt é)gpggét%vggssp&r%ied by
columpAHDmatedrapby 7RP-1’E8461|,ceﬂcﬁﬁttile IGater =1814) 1287, 1220,
ol 9 ,0,{08 EX 214 20
T'eld'dlf(-}'(]l}ﬁ g?§%l\(0Z4 [ 5- (ZETPI Eor ophenyl ) - 3- (2- met hoxyet hyl ) - 2
H-NMRLERGIDul f anyl - 4H
0 2.83@,@-3,056%)%].2@1/3“,i%—;,raliﬁhgt ]G?Idgl)z 3r581I(&,| %H, J =5.5 Hz, OCHy),
-b5-(4-Flu e )
500 1, SR EAECA Yol 902 DB BB R o SymA Db .r-on
phenyb 0§ bgnzamisle), aAd-1.48 émhéHaﬂfl-Fré’h@eé-Qée&ﬁ%,(mPSéﬁ%b jfH, -
NH) were 25 dissolved in 15 ml abs. THF. The sol ution was

) . : . ( .
R (RS BT Ee o TR J8ePeis. ol Oesd

m xture was stirred in an ice bath for 2 h . Then the
sol vent was evaporated and the crude product was
Examtpqéigﬂ'aed by col um chromat ography (RP-18, acetonitrile
 water = 6 : 4) Yield: 8,9 ng (4,83 %9 30 1H NMR

(CDCL3): b 2.74 3H -S- 3.26 (. 3H, .-
N-{4-|%_—@gizFl(uzﬂrophgny@ﬁ&me’i‘hp*ge&@-éwet}nyﬁL‘T’I@g@@-w-’(i)m%a@dl-myl]-
pyridiM2GHR R plterBfade@dniden 3H, 4- Fl uor-Ph, pyr), 7.40-7.53

(m 4H, phenyl of benzam de), 7.88 (dd, 2H, J1 =

6.71, J2 = 1.94, 4-Fluor-Ph), 8.33 (d, 1 H J=5.1 Hz,
4-[5-($FYoroPhéaylf-8-(2imethoRyethyl)@2-ftetit@sulfaryl-3HNrridazol-4-yl]-pyridin-

2-ylarfifERMEGPY 88 mimol) was dissolved in 40 ml dichloromethane and cooled in
an ice bath. Phenylacetylchloride (0.23 g, 1.48 mmol) was added and the reaction
mixture was stirred in an ice bath for 2 h . Then the solvent was evaporated and the
crude product was purified by column chromatography (RP-18, acetonitrile : water =
6:4)

Yield: 0,09 g (12,76 %)

'H-NMR (CDCl3):

8 ppm 2.72 (s, 3H, -SCH3), 3.22 (s, 3H, OCHs), 3.45-3.51 (m, 2H, OCHj), 3.78 (s,
2H, NCHy), 4.08 (d, 2H, J = 5.9 Hz, CH; phenylacetamide), 6.86-6.95 (m, 3H, 4-F-Ph,
pyr), 7.33-7.42 (m, 7H, 4-F-Ph, phenyl of phenylacetamide), 8.20-8.29 (m, 1 H, pyr),
8.29 (s, 1H, Pyr), 9.23 (s, 1H, -NH, exchangeable)

IR (ATR) cm™': 2929, 1545, 1503, 1411, 1261, 1219 1156, 1117, 838, 695
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1 R (ATR) cni 1:1545, 1523, 1504, 1487, 1412, 1289,

1220, 1118, 1096, 839 WD 2006/ 089798 PCT/ EP2006/ 001801
wQ 200630l e 215 N-{4-[5-(4-Fl PCT/EP2006/001801
uor phenyl ) - 3- ( 2- net hoxyet hy#) - 2- et hyl sul fanyl -3Himd

azol -4-yl]- pyridin-2-yl}-4-nmethoxybenzam de 5
4-[5- (4-Fl uorphenyl ) - 3- (2- met hoxyet hyl') - 2- met hyl sul f an

Example 2471 m dazol -4-yl]-pyri-din-2- ylamn (1.67 g, 4.66
nmmol ) and triethylamne (0.47 g, 4.66 nmol) were

o B e PR
pyridig-2-y}62 2-digngthytrropiRramidrl the reaction mixture was

stirred in an ice bath for 2 h . Then the sol vent was

evaporated and the crude product was purified by 10
Accordiggiisine BPDRE sEprasation pEthed Satha g eempaund Waéebtaingd

from 4-[3X4-fiMoedshery!)13-(R-rfbtBéxyBthyll 32 MY h(SuGaayI-3 i-iRidkzol-4-yi]-
pyndlr?’E'E}A C@g 74 ﬂgngg' @lrﬁlgaﬁé apﬂﬁhﬁ%} @p@%léﬁcqﬁﬁ (.34 g,
2.8 mipgl) after a5re@ct4§n ‘u 3 h5Tlggpvodng:t was pHifieg. b;Lq;tp{umn15
chron@hﬁrﬁghgbybﬁwﬂﬂmdgﬂkﬂgé%E' ( MheXdneddetdty = 1 : 1).

V) NH) | R (ATR)
Yield: 8‘?1%9@ 274%3182 2930, 1606, 1541, 1507, 1432, 1219,

'H-NMR (2P 08895 153(43(qg|9¢1 z(ﬁ;ds—lgm 2,71 (s, 3H, SCHy), 3.22 (s, '3H, OCHs), 3.48
t, 2HNs é;bhié ﬁz( @cﬁh%&qnf@%? Sﬁ(@erNm-wes Ieyrle.98-(FE3M| 145F-Ph),
7.37- % yg( gglg %hé gg 5y 2K, gur, NH (exchangeable)

4-[ 5- (4 Fl uorophenyl) 3-(2-net hoxyet hyl) - 2- net hyl sul f a

3C- de I3Z‘61'=’|‘é%'8(\/ D, Wgs ch ?c% rﬁi@e??acﬁ?e {c4s8
propno@@ngbm A3y émqpabh oA e @gﬁi e lyoCyd 16.01
(d, 2J (C,F) =4B1.61H, )CYeS4-FdBRY 12161 (eyr), emtm(c-‘mmuazaey;ms 84 (d,

34 (C, I-Zif Wré*iilt egzzfl‘i‘zi q:t%aﬁﬁggaqrﬂo g §h§£‘ ct IleFﬁﬂrL}V?gé 8898ryl-C),
141 4%&@"0(%? cHoaa{@yFaphiA T ﬁ@(qryl Czic?z‘i%ﬁﬁt(?mlé? 1%13ér(d ='J (C,F)
= 2448 Mz, CﬂelePh ﬂ@r §G®;76 %9 30 1 H-NWR (CDCL3): b

i (TS ok gt 153610 I dgg 09 Rk, 9% 5!

5.9 Hz, CH2 phenyl acet am de), 6.86-6.95 (m 3H,

4-F-Ph, pyr), 7.33-7.42 (m 7H 4-F-Ph, phenyl of
Examph;azy&;acet amde), 8.20-8.29 (m | H, pyr), 8.29 (s, 1

H Pyr), 9.23 (s, 1 H -NH exchangeable) 35
N-{4-[5-(4-Fluoorphenyl)-3-(2-methoxyethyl)-2-methylsulfanyl-3H-imidazol-4-yl]-
pyridin-2-yl}-isobutyramide

According to the general preparation method 5, the title compound was obtained
from 4-[5-(4-fluorophenyl)-3-(2-methoxyethyl)-2-methylsulfanyl-3H-imidazol-4-yl]-
pyridin-2-ylamine (0.75 g, 2.0801 mmol), 40 mL abs. pyridine and isobutyrylchloride
(0.2238 g, 2.1 mmol). The product was purified by column chromatography (1x silica
gel 60, DCM:EA = 7:3) and 2x MPLC (RP 18, acetonitrile:water = 6:4).

Yield: 0,09 g (10,1 %)

"H-NMR (CDCls): 5 1.26 (d, J = 5.2 Hz, C®Ha/C*H3 isobuturamide), 2.54-2.71 (m, 4H,
SCHs, C?H isobutyramide), 3.22 (s, 3H, OCHjs), 3.48 (t, 2H, J = 5.9 Hz, OCH,), 4.1 (t,
2H, J = 6.0 Hz, NCH_), 6.86 (m, 3H, 4-F-Ph, pyr), 7.37 (m, 2H, 4-F-Ph, 8.25-8.41 (m,
3H, pyr, NH)
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R (ATR) cm1: 2929, 1545, 1503, 1411, 1261, 1219 1156,
1117, 838, 695 WD 2006/ 089798 PCT/ EP2006/ 001801 76
wWE2@apsEIR17 N-{4-[5-(4-Fl PCT/EP2006/001801
uor ophenyl ) - 3- ( 2- met hoxyet Hyl ) - 2- net hyl sul f anyl - 3H-i m
dazol -4-yl]- pyridin-2-yl}-2,2-dinmethyl propionam de 5
According to the general preparation nethod 5, the

13C- NM#@%@ A %‘@é ﬁﬁsﬁgb"%@ﬁn n(:éeféa 67 (G2

isobutyERRIAe). G FoE B TR ryﬁgg 115.06
(d,?J (¢F|;ab§.1f B\,Hz a@°re® M’Fde v1a|504ﬂ §a’ryle®) ,d1(54 Bayrp, 12722&(05
ti T 1

imidaZg) hoBld%, A [ERTL 28 i ﬁartf@/@rgg: bh%yﬁr% 89 QAUES < WaB Hz C 4-

F-Ph) (1339 Pe daryk )61)41 B kasyhRe: %8 C& 14049 (ap/-@)ef 91.82 (aryl-

C), 169, 9B(Q 1016F754= 944 SHHANEY 4@%53)175%11(@@)@ 9H,

R o) 5 o 5T gy M Py B 4
NCH2), 6.87-6.96 (m 3H, 4-F-Ph), 7.37-7.45 (m 2H,
4-F-Ph), 8.21-8.33 (m 2H, pyr, NH (exchangeable) 15

ExampRO2MR (CDCI 3): b 16.38 (SCH3), 27.33
C3/ C4/ C5- propi onami de), 39.76 (C2- propi onam de)

Pentapgpg,pcmy g%ozgaﬁegyjﬁ-(?:dzpwe?hg)gy E&I) @p&ylsulfanyl -3H-
imidadeF4-Hii)-pyddih-8y1)-agrile 127. 31 (C5-i ni dazole), 128.84
(d, 3 (CF) =7.9 Hz, C2/C6 4-F-Ph), 129.81 (d, 4J =
3.3 Hz Cl 4-F-Ph), 138.86 (aryl-C), 141.45 (aryl-C),
Accordifg.t8 @h¢ geperaCpretati@dmedingd 5Che titk2c@Bpoamg wag)gbtained

from 41 48\%&@ hé é § n(?)me%xzet%ggséi’ln{%lg%gﬁif# ~3B0imidaZdl- Ag)-
pyndlrg[ [

£4inals, Sy’ S BRI RIVESS G (9,34 9
2,8 mmobraﬂm rayde)acﬁem #mesdftioryetThe grullemerodyttsvas pogfiedBbly cofumn

Chromgfgq}hgﬁ gg ikca %é aY DESEA Y- hzl sobut yram de Accordi ng

preparation nethod 5, the title

Yield: c(b uR "v'\';bé)obt ained from
"H-NMR [((59043 f & 0dbthBRYl = B2(Hz, rEt-pentpadiayddid 2ntidd)nyt Rl 48 (m,

2H, C“}Sg%%ﬁoko“éﬁ@éﬂﬁgé) n{'eb 1.P¥ él'ndb'llf %:SYéé?géH&c(e%ud@m%e 2.42 (t,

2H, J rio%lhtZyﬁymﬂﬁﬂ@w@écwrpweiz%@ ds, 3H1Skib),)3-23 ke 3H, OCHa),
3.50 (plzqaﬂuc-t 5@z POCH,) efl 10Yt, 061, Urs6 ThH2NRCeRY, a8Y-6(9X (m, 3H, 4-F-

P, oyt 787 P5h, AP B oA . 5K 42082 IR0 R By, .31 s,

113H NlﬂHenuwﬂar(g@Btzlqjeﬁi3 25;:6;2 &3&1&\] r:ﬁdS)l 2 gz@w%csg/wmre
C-NMROBIDAIRE #8856 ( C

pc—:‘nta@o@%}D @_eg 7. Zﬁiég rgentggmf,q:m zx'h%e%@%zzz%t 224 nf]a@og'eamd

amide},mM4. 3H(NGHz), P&& 7b§®§3H3)7 79756 (QCP), U0 PL, 29 (25:)8= 21.3 Hz,

c3/C® 4E-Ph¥H 1996 aifly) 121.53 (aryl), 127.32 (CP-imidazole), 128.86 (d, 3J (C,F)

= 7.9 Hz, C*/C® 4-F-Ph), 129.35 (d, 4J = 3.3 Hz C" 4-F-Ph), 138.91 (aryl), 141.40

(aryl), 144.84 (aryl), 147.97 (aryl), 152,01 (aryl), 159,40 (d, 'J (C,F) = 244.3 Hz, C* 4-

F-Ph), 171.82 (CO)

IR (ATR) cm™: 1668, 1543,1502, 1416, 1405, 1360, 1225, 1214, 1121, 848

Example 220

N-{4-[5-(4-Fluorophenyl)-3-(2-methoxyethyl)-2-methylsulfanyl-3H-imidazol-4-yl]-
pyridin-2-yl}-3-methylbutyramide
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WO 2006/ 089798 PCT/ EP2006/ 001801 77 13C NVR (CDC13):
b 16.37 (SCH3), 19.25 (C3/C4 isobutyram de, 36.67 (C2
w0 swbuosyeam de), 44.25 (NCH2), 58.78 (OCH2), 7BCHEP2006/001801
(OCH2), 114.98 (aryl-C, 118.06 (d, 2J (C F) = 21.3
Hz, C3/C5 4-F-Ph), 115.47 (aryl-C), 121,54 (pyr),
127.25 (C5- imdazole), 128.92 (d, 33 (CF) = 7.9 Hz,

Accor§itg®s the Eeﬁmal 1@;9:3 r&fof fhe tﬂd d3, ’?neghtlézcé?npéuﬁd FraRMbtained

from. 106> H b bho b St ey i et

pyrldHFZ%Admﬁ'lel-(Zi g, 744 mmb)), 5Q 7. sls.(pyOdine and IS“DR)aIe:ryﬂphLorlde (0.34

g, 28@@ S]Zﬁé&f %p%ﬁié orillgg-%oluHr?éhroHaﬁ@gra]p%&ah%%el 60,

ent an
DCM:E8; 173 108 Produat SRR VESAKS FILGASSAVAIED Wafet h
recrysydlizdd oyl DGM/nilexdae b giveyd finpwhitdi povizden } - am de

topy t he gener al prepar atl on nethod 5, the
Yield: %5%%5@5 P%d was obt ai ned

H-NNIR (GDG) BoP ey = 5.4 bzt Holls e Hpethyibyiuianyidel 2:21-2.30
(m, SHYCABIETintstAplbutraidel 52 7er (s I8 H; seylgm D8 ($,1314, OZH&Y4.51 (t,

1 b, ) 5 B 1o S s o,

3&&'@45"pﬂ‘ﬁd21kﬂt AkBhp -2 5i83R by, 3l by NHhr omat ogr aphy
BC-NIUR {\(IB@I3 1633 (@@141 =34: (@)‘H3/®5H5 ﬁqetﬁr_ﬁﬁtﬂarﬁ%ﬂ%% (C*H

methy A b 2 %@m@ b7l 48 Moty 077 00y
70. 56@%%%09 (). DAY, *1.(E7F 1= 23. d(hhz @FIC® 4-F-Ph), 121,48
(aryl) q%mg@‘hﬁhueaz&lb? B8 921d, °3- (éZF)(s 7.9 Q¥ cgct 4ZF2P 7129.80 (d,
aJ= B AP §*<arz5+’1@?5 Ta L e B, 14755 cah)

151.98Kary)), 4:6!589 Hz!J (‘(E:FDZ)= 24816 Hz6 O3 A-F+RN)3H7 1 B5HC N,
pyr) 7.37 (m 2H, 4FPh) 8.27 (dd, 2H, J, =5.2

IR (AH8) a5 AR, 1645 SPU 1481, G bRt tEn o 4aBdati T b

16. 33 (SCH3) 22.21 (CA- pentanoic acid am de) 27. 24
entanoi c acid amde), 37.28 (C2- pentanoic acid
Exa"@@%z? 44.19 (NCH2), 58.77 (OCH3), 70.56 (OCH2),

115. C3/.C5 Ph) 115 06
N-{4- [53(149'%}'0(@&&353' f&a@mtﬁq&wﬁxl)&:@:ew&tﬁfﬁw -3Hirgidagzol-4-yll-
pyridipd2-yBd2 e fRylbatyfamidlz, C2/ C6 4-F-Ph), 129.35 (d, 4J =

3.3 z C 4-F-Ph), 138.91 (aryl), 141.40 30 (aryl),

144.84 (aryl), 147.97 (aryl), 152,01 (aryl), 159,40
Accorfithg toth€ Gehgrat pPdparativiz metdod 5, thefitle cdmpodd wad)ohitaiRed

from 4 BTG obeA A0S GLAEHOAT0R R0y -350imid2254-y
pyricinZdBITEIe . 912,76 BADI 50 51l 2bswRgineans Rymethwibuyishloride
(0.34 §f 28yhmdt}-afterdazaictién Yihle oftd hi The rruteyproddchwablurified by
columHWéﬁ%E‘cc&b‘?aphy (silica gel 60, DCM:EA = 7:3).

Yield: 0,57 g (46,17%)

'H-NMR (CDCls): 8 0.96 (t, 3H, J = 7.4 Hz, C*Hs methylbutyramide), 1.24 (d, 3H, J =
6.9 Hz, C°Hs methylbutyramide), 1.46-1.85 (m, 2H, C*H, methylbutyramide), 2.29-
2.40 (m, 1H, C?H methylbutyramide), 2.71 (s, 3H, SCHa), 3.22 (s, 3H, OCHy), 3.49 (t,
2H, J = 6.1 Hz, OCH,), 4.11 (1, 2H, J = 6.1 Hz, NCH,), 6.86-6.97 (m, 3H, 4-F-Ph,
pyr), 7.36-7.45 (m, 2H, 4-F-Ph), 8.25-8.40 (m, 3H, pyr, NH)

3C-NMR (CDCls): & 11.69 (C* methylbutyramide), 16.35 (SCH3), 17.08 (C®
methylbutyramide), 27.11 (C® methylbutyramide), 44.01 (C> methylbutyramide),
44.18 (NCH,), 58.74 (OCHs3), 70.57 (OCH,),114.99 (d, C*C® 4-F-Ph, 2J (C,F) = 21.3
Hz), 115.09 (aryl), 121,56 (aryl), 127.33 (d, 5J(C,F), 0.6 Hz, C5-imidazole), 128.87
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WD 2006/ 089798 PCT/ EP2006/ 001801 78 According to the

general preparation nethod 5, the title conpound was
W@DbioaiossseB from PCT/EP2006/001801

4-[5-(4-fluorophenyl)-3-(2-Met hoxyet hyl ) - 2- net hyl sul fa

nyl - 3Hi m dazol -4-yl]- pyridin-2-ylamne (1 g, 2.774

mol ), 50 nlL abs. pyrldlne and isoval eryi chloride

d, 3 (E:OF)3—47 Iz ch/dﬂwhl leng, Afcer) Pu2 Hzoet mnphy 138.91
@y, 1hbIBiThas a@’)a?;éf@fla@rﬁ)% ey E e -

244.6 MRSC* gee Pyt t13.22¢G0)r om DCM n- hexane to give a fine
|te1 e | 5 9 6

IR (TR b AR, ?%6’0 o2 id En, Rt Nl VR

2.21-2.30 (m 3H, C2H2/ C3H net hyl butyram de), 2.72

Exam;6|§2232-| SCH3), 3.23 (s, 3H, OCH3), 3.51 (t, 10 2H, J
Hz, OCH2), 4.10 (t, 2H, J = 6.0 Hz, NCH2),

ookl oo s s

pyridine-gl)- -BtlBlB)l'PI'QE@ZIaVO / C5H3 et hyl but yr am de),
25.99 (C3H nethyl butyram de), 44.23 (C2H2
met hyl but yram de), 46.8

Accordingi@jhe gqger@gp(qga@tlomq‘@slw @dthezt jle(c@ré@ szaﬁ q%}amed
from 4@%1(@5ufbr5pﬂ? 658) -332.rA8thbRyétayl.2-metidis@anyl-3H-imidazol-4-yl]-

pyrldln4 -iquﬂq ea(ﬁ 67%&%118& Jédjrrgrséb%@y@ﬂmf %ncg%ig etilgg/ %ylchlonde

(0.34 g, & 9|n)mon)zafte5@ reaciion timesofdsh naeh |3 stundiges Regkfign prhaiten.

The cr?:éé p?édl(létrvyéé gurlf@éd B8 comndhiotdtbgrapPy4siicaigel €8, DCM:EA =
5 (CO I R(ATR cm1l: 1663, 1545, 1502,

7:3). 1451 1439 1415 1295, 1221, 1119, 846 20 Exanple

Yield: 2235 g (25, 57 %)

H- NV;/B %énb%(éz':}fﬂ ngfllh?tym ); 3:7022. get(hpmtct%)prfiermbybaamlde),
29630 R ek 20k ARespiaonam e £ 1BKE YU QFHD. 3.50 ¢ 2H, =
5.94 Hy, €2t 406 (E2Hod =5H.82 CHy), 1695:-Fi3fb(md8klad-FoBhaPie dhenyl),
7.46- ﬁéfg]n(%Hf I uophz)hse%gl% 3% (TZ mllrc))x?/gtoh(il ;HZNrtleteﬁghgn?eable)
nyl - 3Hi m dazol - 4-yl ] - pyrldln 2-ylamne (1 g, 2.774
P*C-NNMRO{ODCEY a5 @bs(sqm); 30.78 (8 phenytprdpjoriamidey, 3h24r i de

(C%ph 3NE 7&%3(‘6(3}9 YO A® (@fcﬁ 1476 (d, C%/CS

4F- P%@giﬁ%cg gagchuz) %@g . ogdagr enég%%"@rw‘% ¥ (ary),

128 1(491)1798.32HdNVR € EPSI BB HA CF/GB4R-PhBH30.80+(d7 *HACHE), = 3.1 Hz
F%é[%'é 1@‘ '%ﬁf)yi (0 114@@12 ry§|_"l4%§3 Ry 1286 7BH),

152 87neany91 &1 gsﬂa(ch dJaQQ F2=2412.3 Hro O - «Pm; 1657 (CO)

IR ( A@%Wh%w 4511819?50?2 MJ!? $4313H2@CHB)16 842 2945 688H,
L OCH2), 4.11 (t, 2H, J
—61Hz NCH2) 686697(m 3H, 4-F-Ph, 35 pyr),

7.36-7.45 (m 2H, 4-F-Ph), 8.25-8.40 (m 3H, pyr, NH)
Example 223

4-tert-Butyl-N-{4-[5-(4-fluorophenyl)-3-(2-methoxy-ethyl)-2-methylsulfany!-3H-
imidazol-4-yl]-pyridin-2-yI}-benzamide

According to the general preparation method 5, the title compound was obtained
from 4-[5-(4-fluorophenyl)-3-(2-methoxyethyl)-2-methylsulfanyl-3H-imidazol-4-yl]-
pyridin-2-ylamine (1 g, 2.774 mmol), 50 mL abs. pyridine and 4-tert-butylbenzoyl-
chloride (0.55 ml, 2.8 mmol) after a reaction time of 5 min. The crude product was
purified by column chromatography (silica gel 60, DCM:EA = 7:3).
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13C-NWR (CDC13): b 11.69 (C4 nethyl butyram de), 16.35
(SCH3), 17.08 (C5 nethyl butyramde), 27.11 (C3
woreiohpsdog yr am de), 44.01 (C2 net hyl but yr am depCT/EB2004/@1801
(NCH2), 58.74 (OCHS) 70. 5B0(OCH2), 114.99 (d, C3/C5
4-F-Ph, 2J (C F) = 21.3 40 Hz), 115.09 (aryl), 121,56
(aryl), 127.33 (d, 5J(C,F), 0.6 Hz, C5-inidazole),
Yield: é Ig \990/2906/ 089798 PCT/ EP2006/ 001801 79 (d, 3J

C2/ C6 4-F-Ph 8 4 E
TNV, (EEIEE 33T (eadBm, 243 (4 2H 143G Hak 374 {8, 3H, DCHY),
3.53 (t1214 82 & 9y, JOCH4R 4016 (tp2M| J = L8 HANCHE)Y 6)§8- -B&0, @5 3H, 4-F-

J -P I =
o o ARSI g P, Pop ot TR beng A 809 1R -
5.14 Hz1eyr), 29355, BA5NHs exghangasabl®)> N-{4-[5- (4-F
| uor phenyl) - 3- (2- net hoxyet hyl ) - 2- met hyl sul fanyl -3Him

oSl MG SRS o,
44.24 (NCHg), 66rmb(m@Hwas70cﬂa1 €GH), 1ﬂ5&ﬁ . P8 {CF)r F 21.3 Hz, C¥IC° 4-
F-Ph), qusoﬁ{ja’%)') 1231 62+ )hqzs%fmwly Aomessh rzrl fzaenas (@%u:rrv 9 Hz,

G280 o

C/C° 4t -BhY. 1
161.8R(cB ' 00249 .6fH=IC H4-FeRl), |166&9|(|ﬁ£))of 3 h.nach 3

t d
IR (ATE) A Ofqd a3l 9504111 Gl12, T o2 100 00NF10, 659

m  chromat ography '(silica ge 60,
DCMEA = 15 7:3). Yield: 0,35 g (25,57 %9 'H NWR
(CDCI3): b 2.71 (s, 3H, SCH3), 2.79-2.88 (m 2H, C3 H2
Examplee224 pr opi onam de), 2.96-3.01 (m 2H C H2
phenyl propi onam de), 3.18 (s, 3H, OCH3), 3.50 (t, 2H,

N-{4-[3- (gflgowQ%yIMmﬁ%e&byl)%é{hy s%l%:y}% dagol-4-yII-

pyridiar2-yB3- pheﬁytat)rylamim%S 36 (m 2H, pyr), 9.60 (s, 1 H,
NH, exchangeable) '3C-NWR (CDClI3): b 15.00 (SCH3),
30. 79 (C3 phenyl propi onam @;3 38. 24
Accordiagpoéns beneisl preparatign methasb  fertitie eompeundnas)obtained
from 4/ J46f|l.( é 945Lé 64nbthox (%Evﬁ -2 #leTh)Fl’Qulfa?\%/l-Gﬂ-llﬁ)ldazcﬁ-ltl &i]-

) Q’ | lgilr%ar?cg Zgr%%e/@ rylchlonde

pyriding -qu;’gl yg )23l % nlrgg%
(0.34 g, ESWmoﬁ%f@ reRcHbi tmmaoofgbh( Elhe £oydg producBwas uritied by
columﬁfll_i cgrg)a 531'5651)5@511 %él)6 0, b8 Hmeyd )27) 141.16 (aryl),

(aryl), 152.87 (aryl), 161.51
Yield: 4293(%8 7=2423Hz C4 4-F-Ph), 171.07 (CO | R

H- NMFA'((BIDOIm 5 2 166, summ )1825, (s;La|5H7 OQH913.58262H.1116.8 Hz,
OCHz)g P16 B3, 989 83 é Eh = 15,8 Hz, alkene), 6.88-7.01
(m, 3@,@ f%m |7S§qsfafhly ZIP A Ophﬁ”rYyl)? 754 65, PRt R,
alken), mtza@loMHMyib P plyn)l 2591(3 - temamiaieo (s, 1H, NH)

IR (ATR) cm™': 1606, 1503, 1414, 1332, 1220, 1205, 1156, 1117, 842, 685

Example 225

N-{4-[5-(4-Fluorphenyl)-3-(2-methoxyethyl)-2-methylsulfanyl-3H-imidazol-4-yl]-
pyridin-2-yl}-4-phenylbutyramid

According to the general preparation method 6, the title compound was obtained
from 4-phenylbutyric acid (0.46 g, 2.8 mmol), CDI (0.45 g, 2.8 mmol) and
aminopyridine (1.0 g, 2.774 mmol) and 4-[5-(4-fluorophenyl)-3-(2-methoxyethyl)-2-
methylsulfanyl-3H-imidazol-4-yi]-pyri-din-2-ylamine after a reaction time of 1 h. The
crude product was purified by column chromatography.
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According to the general preparation nethod 5, the

title conpound was obtained 35 from 4-[5-(4-fl
w@oroepsssns/| ) - 3- (2- met hoxyet hyl ) - 2- met hyl sul f anpdF/BPL006D01801

dazol -4-yl]- pyridin-2-ylarfitne (1 g, 2.774 mol ), 50

mL abs. pyridine and 4-tert-butyl benzoyl - chloride

(0.55 M, 2.8 mvl) after a reaction tine of 5 mn.

yield: @:?1 %#1%% R gduct _ }N_as pulri fied by col grm.
1H-NMM%D@&@%§M§&2'@@Z¢ G881z, B pherylbublamiR)s3. 434, 2H,
C2H, pHen}ibttWRid&D2I60-2.78 (i, 3{,SCAE) Clies phényityltyrardidp 3.24 (s,
och: 351l 286 8}1d24 (. A, SEBR e, A (6,862 M7 0T 3, 4-F-
Ph, pye), B81857 96 () 7HH-FAPIR- Piph 7.82/(d) 1Hz J1 52 B2, pyn). & (s, TH,
oyn), 84775(513%, NHB8 (d, 2H J = 8.32, phenyl), 8.24 (d, 1H,
G NBICHAR] 03835 Psyéh@s5@%&@@3@%?@@{2@%@%25
(NCH%%;::;@%%%), 71%897(;)@312);é?&.og%yﬁ)(péma_ f% peck /)Cs 4-F-Ph),
115.1 Yaryfj126. ﬁ};m. L 8dc, G G° #didazole),
128.3% EyDe 1 189515, “AbrFbS [ aF £ Fsééﬁa%gfﬂ&f;%,mf&z
Hz, C%@FCZD)‘IW fgéea (Zd*r}L), wgoggasrgzé %4% 'Agj(ﬁglyma ;gf%?glglu%m (aryl),
151.96 /YD) 161 -,[F{t;jﬁims ,%gg:h, hefEd)d, 1) =
(e i VR 1900 o1 BB

839 Exanple 224 15

N-{4-[5-(4-Fl uorophenyl) - 3-(2-net hoxyet hyl ) - 2- net hyl su

-3H i m dazol -4-yl] -
Examh{/ef‘?%é n-2-yl } - 3- phenyl acryl am de According to the
general preparation nethod 5, the title conpound was

4-Methplpeintanloic acic{4-[544-fuarpphenyl) éh(2-methoxyethyl)-2-
=13 _ “H h o 'E‘%q .
meth)@ﬁpygmﬁ?éla_l mhggpz%ﬁ]ﬁi{/llm]ﬁzo pj;ﬂn&??l 2-ylamne (1 g,
2.774 mol ), 50 nL abs. pyridine and

Accordin %):?%é Btléﬁﬁgé{ 'é)?éﬁé}ﬁﬁé‘ﬁ rrpedtls?cﬁé, the tiil&cc?ﬁpb&n@fnifsrqtﬂained
o o a2 o TS By -
fluorophe&)yl)-¥i(indethoxyethyl)23mes 1yl sylfanmi- BINRmidmml-g) yll-pyi-din2-ylamine
. 3 .
after %l%g\c bh tl§% @Qtjﬂzr%ﬂé ﬁéﬁ;cﬁt{d’ias%z 4 ﬁ?]edﬁys?glué{krt clﬂ'Ngr_nQESl?gf aphy and
recrysgalized tiomdighlosomethengn-neXathe) | 6.88-7.01 (m  3H,
Yield;\ﬁi%&élgéﬁ&s;%g)%%. %6#-];. 53;aégm ;;H, §}-?gl-zgr;n Eg)%nyé), é Lg
"H-NMEB(CDCT): 8 0-97 ¢, BHZJ = 558 K&NCPHS UmethyiValdricadid amide),
5o B, € bbb e aadacc A 2o B i)
2.42 ({1,2}7,# =s4r|.25 H(%SSZH%@mme?aang%?Z'foRB’ﬁH’w?HS)-’ ;.23
(s, SHUSIASNY sy (0 -245- TEISIQXUE OB - #7408 DH SH=1528Y 7 RICHSJ)! 6.87-
6.97 &%ﬁ%ﬁ h, p@f'?%@?%%m%%ﬂ%ﬁ?% S Y1 8% A, 21, pyr), 8.67 (s,
1H, NH)
3C-NMR (CDCl3): & 16.34 (SCHs), 22.17 (C°Ha/C°Hg 4- methylvaleric acid amide),
27.62 (C*H 4- methylvaleric acid amide), 33.97 (CHy), 35.68 (CHy), 44.24 (NCH>),
58.78 (OCHs), 70.54 (OCHj,), 115.03 (d, 2J (C,F) = 21.4 Hz, C*/C® 4-F-Ph), 115.10
(aryl), 121.49 (aryl), 127.30 (aryl), 128.92 (d, ®J (C,F) = 8.0 Hz, C*C® 4-F-Ph),
129.74 (d, “J(C,F) = 3.1 Hz, C' 4-F-Ph), 138.98 (aryl), 141.55 (aryl), 144.97 (aryl),
147 .64 (aryl), 151.98 (aryl), 161.88 (d, 'J (C,F) = 244.5 Hz, C* 4-F-Ph), 172.07 (CO)

IR (ATR) cm™: 1668, 1545, 1503, 1455, 1416, 1363, 1260, 1215, 1121, 847
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According to the general preparation nethod 6, the
title conpound was obtained 35 from 4-phenyl butyric
wW@eood/o§09si6 g, 2.8 mol ), CDI (0.45 g, 2.8 mMmoPQT/EPIHO6/001801

am nopyridine (1.0 g, 2.7782mvl) and

4-[5-(4-fl uorophenyl)-3-(2-net hoxyet hyl) - 2-

nmet hyl sul f anyl - 3H i m dazol - 4-yl ] -pyri-din-2-yl am ne
Exampid gp7@ reaction tinme of 1 h. The crude product was

purified by colum chromatography. WO 2006/ 089798

PCT/ EP2006/ 001801 81 Yield: 0, 2
N-{4-[5citcHlgprophenyld-3c@amethoxyethyl)-2 meff%yiwlfwh?d} imidazol-4- yll-
idiPP2YY- 2 &thgid3dshen ionanfide C2H2
pyrt ph%?yl butyramgpﬂ %ngipz 73 (m 5H, SCH3, ¢4 H2
phenyl butyram de), 3.24 (s, OCH3), 3.51 (t, 2H, J =
Accor8ing tbizhe d%énéﬂal prepathtiod method 6Hthe W—EOmpﬁu&éBw‘as]dbtawned

from oﬁlﬂ@ﬁ&@ﬁy ?Eﬁnaﬁ}'éégdz(o%a é‘%)mg)l o IA(D%1§3£|2§Wm)oI) and 4-
[5-(4-fBioroplienyt3+R-methoxpethkh2- m@tmg;lfa@yk Hamlfé@@g&yll -pyridin-2-
ylamu?eﬁaﬂ@r 4 fétdtion3tn& 3t ( BHidhe p6d0dt W&‘Bhnﬂé&b?&olwﬁiﬂﬂ)

OCH3), 70.55 (OCH2), 115.05 (d, 2J (C, F) = 21.3
Chro”’ﬁ?"gré@ 5 4-F-Ph), 115.17 (aryl), 121.54 (aryl),
Yield:1263@0(%3%y! ), 127.31 (d, J5 (CF) = 0.6 Hz, C5

TH-NMR éﬁ)@%)% 1,26 (d 284 37 =31 4/H)z &_fethyl-3- EHerﬁﬁpl@plonamlde)
AP il ko W) A R

2 meth?lF&bhenyJ#mrﬁﬁndmrdﬂ))S 2343, 3, O8HH),)3.50162H8 £ A/ Hy, OCHy),
4. 103 8J7—¢5Ob JN@‘H 5§ o B, £ léth;P )71§~7712E§’f@n 5H,
2dn

phen ethytggp eﬂy&;oplgﬁgml 5 53f§7ﬁ>35aé’ﬂyl‘b?:4 ), 85028129 (m, 3H,

yr, NdMet hyl pent anoi ¢

13C NRiE ﬁélﬁ)CLe, fig 46@6"‘@&9533‘%’%}% Ziﬂfétﬁﬁ?/ﬁﬁg f) o%lonaémde)
40. 01/(@&‘lzr2d MLADELS AU Y o(ﬁ“%)h% g methyi-3-
pheanrbbbn@ﬁﬂ@@P% TREOCBLRIN0EY ZOCHLRM14:Me(d) ¥l ‘(@lR‘:)r:r 21.3 Hz,

C3/C5%:FdP?§ 0-193.0b oty fE”‘i"éé (@ 1384432812187 980labyi78 40 (aryl),

128.80) (@)oY 3y, 129.88t(Hoxy& Ry F)3. 2 Hee (GNE S4By 13898 (d,
3J(C Fmﬂaeqhz Y 1IF-PYY, '1’43“ zi(yﬁyammsmétyw 1a8r1@a(@trylpma1l 86 (aryl),

161 88&%&4&@" vt My

IR (ABRCEMI T 6608, hEs, A5HEx 4503, M2, d21e, ms@ 1118, 83896995
1H-NWR (CDCI3): 6 0.92 (d, 6H, J = 5.8 Hz, C5H3/C6H3
4-met hylvaleric acid amde), 1.59-1.65 (m 3H, C4H 4-
nmet hyl val eric acid am de, C3H 4- nethylvaleric acid
am de), 2.42 (t, 2H, J = 7.5 Hz, C2H2 4-
met hyl val eric acid amde), 2.72 (s, 3H, SCH3), 3.23
(s, 3H OCH3), 3.50 (t, 2H, J = 5.8 Hz, OCH2), 4.10
(t, 2H J = 5.9 Hz, NCH2), 6.87- 6.97 (m 3H, 4-F-Ph,
pyr), 7.38-7.45 (m 2H, 4-F-Ph), 8.24-8-31 (m 2H,
pyr), 8.67 (s, 30 1 H NH
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13C-NWR (CDCI 3): 6 16.34 (SCH3), 22.17 (C5H3/C6H3 4-
nmet hyl val eric acid amde), 27.62 (C4H 4-
woredokpsoras eri c acid am de), 33.97 (CH2), 35. 63PCIZERY006/001801
44.24 (NCH2), 58.78 (OCH3)83 70.54 (OCH2), 115.03 (d,
2) (CF) =21.4 Hz, C3/C5 4-F-Ph), 115.10 (aryl),
121.49 (aryl), 127.30 (aryl), 128.92 (d, 3J (CF) =

CLA?%ESHZ C2/ C6 4-F-Ph), 35 129.74 (d, 4J(C F) = 3.1 Hz,

-F-Ph), 138.98 (aryl) 141. 55 (aryl) 144. 97
aryl) 147.64 (aryl), 151.98 (aryl), 161.88 (d, 1J

7
f%'fwééﬂb%gﬁ%d %%u"%@%ub%g& o s the

Iqrmula847 WD 2006/ 089798 PCT/ EP2006/ 001801 82

Exanple 227

N-{4- (5-(4-Fl uorophenyl) - 3-(2-net hoxyet hyl ) - 2- net hyl su

| fanyl - 3Hi m dazol -4-yl]- py

ridi n-2-yl}-2- met hyl - 3- phenyRpr opi onami de 5 Accordi ng

to the general preparsation nethod 6, the title

conpound was obt ai ne - Met hyl hydr oci nnam ¢ aci d

(0.46 g, 2.8 mol), CD (|0.45 soyetpz and

[ 5-(4-fluorophenyl) - 3- (2-laet KOxyet hyl ) - 2- met hyl'sul f any

| - 3Hi mi dazol - 4-yl | - gyaddi n-}2- ylanine after a

reaction time of 1 h. The product was purified by

col um chromat ography. 10 Yield: 0,13 g (9,3% 1H NWR

(imiﬁ): b 1.26 (d, 3H J = 3.14 Hz, CH3

2- et hyl - 3- phenyl propi onam de), 2.62-2.78 (m 5H,

SCH3, CH2 2-nethyl - 3- phenyl propi onam de), 3.05-3.16

(R isketdctédtfrodr; et hyl - 3- phenyl propi onam de), 3.23 (s,

3HOCH3)350(t 2H, J 6.0 Hz, OCH2) 4.10 (t,

1&59170%"23’%&]& Ingv)tlBHgﬁ%gbs%ut%@b She 87 b Grodpe) -

2 nﬁﬁ&%er%em9wloﬁéwdﬂmel@ated?ma$ 7-45 (m 4-F-Ph),
'8.20-8.29 (m " 3H, pyr NH) 13C-NMR (CDCI3): 6 16.36

(SCI-MWYOM 41 (CH3 2-net hyl - 3- phenyl pr opi onami de),

4 et hyl - 3- phenyl - propi onam de), 44.17
NC&%‘)&CH%OE% (CH 2- et hyl - 3- phenyl propi onam de),

58 0,-Ceoatikdnylos; 57 (OCH2), 115.01 (d, 2J (C F) = 21.3
Hz, 20 C3/C5 4-F-Ph), 115.09 (aryl), 121.58 (aryl),

126. @z CezalNNYIoy27. 33 (aryl), 128.40 (aryl), 128.80
(ar%%®%428 94 (aryl), 129.88 (d, 4J (C F) = 3.1 Hz,

F-Ph), 138.98 (d, 3J(CF) =7.8 Hz, C1

4- F-G0)- Cﬁl@lelalkyl (aryl), 144.81 (aryl), 148.13 (aryl),
151.86 (aryl), 161.85 (d, 1J (C F) = 244.4 Hz, CA

4-F-PN), 174.40 (CO | R (ATR) cm1: 1605, 1545, 1519,

1502 , 1219, 1156, 1118, 838, 699 25 WD
2006/ 089798 PCT/ EP2006/ 001801 83

C1-Ce—alkyl- SOs3;

C1-C6-alkylthio;

NR’R®, wherein R” and R®are independently of one another H, C4-Cg-alkyl
or hydroxy-C4-Cg-alkyl;

R°CONR', R® and R'®are independently of one another H or C4-Ce-alkyl;
a nonaromatic heterocyclic radical having 5 or 6 ring atoms and 1 or 2
heteroatoms, selected independently of one another from N, O and S,
which heterocyclic radical may be substituted by 1, 2, 3 or 4 C4-Ce-alkyl

groups,;
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CLAIMS A 2-sulfinyl-substituted or
2-sul fonyl -substituted i mdazol e conpound of the

wo o9 5 RI R4 />-R2 (1) R3 Nin which BROI/RP2006001801

sel ected from a) Cl-C6-al K4l which is optionally
substituted by one or two groups independently of one
anot her selected from 15 hydroxy; G -C4-al koxy;

% OG_AJ_OZ@L]?A @’06 al kynyl oxy; CO2H, 20

2-C1 kyl; " "CN;,  hal ogen; Cl1-C6-al kyl - SGB;
Cl- Coirawkidnt hi o; 25 NR7R8, wherein R7 and R8 are

i ndep nden H, 1 | QF A
hydr o &%Cg%w&“%@%eﬁﬁi‘ ﬂg ar((e:(”2 (|:H
mdependently of one another HQ®H; Cl 06 al kyl; @Hs;

nonaromati ¢ heterocyclic radical having 5 or 6 ring
atons and 1 or 2 heteroatons, selected i ndependently

of on obh f ch heterocyclic
r adi cgllen1 tz ge s?Enyg]taHFUte Q)r%h é"ZaNQ' or 4 Ci-C6-alkyl

gr oups; V\D 2006/ 089798 PCT/ EP2006/ 001801 84 b) At
OA-)n OB ich Ais -CHCH-, -CH2CH2CH?-
QH- - %PXQ gl L CH-

d) C,-Cs-alkenyl
e) Cs-Cr7-cycloalkyl;
f) (C3-Co-cycloalkyl)-C4-Ce-alkyl;

9) aryl which is optionally substituted by one or more halogen atoms or a

C4-C4-alkylsulfanyl group;

h) aminoaryl, where the amino group is optionally substituted by one or
two C4-Cy4-alkyl groups,

i) aryl-C4-Ce.alkyl or

)] an aromatic or nonaromatic heterocyclic radical having 5 or 6 ring
atoms and 1 or 2 heteroatoms selected independently of one another
from N, O and S, which heterocyclic radical is optionally substituted by
1, 2, 3 or 4 C4-Cy4-alkyl groups, an aryl or aryl-C4-Cs-alky! group;

R? is selected from:

a) C1-Ce-alkyl,

b) phenyl-C4-Cy4-alkyl, where the phenyl group may have one or two

substituents which are selected independently of one another from Cs-
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CH3 CH3 5nis 1, 2, 3, 4or 5 and Bis Hor

ad-C-al kyl; c¢) Cl-C6-oxoal kyl; 10 d) C2-C6- al kenyl
W@20068894298 cycl oal kyl ; f) PCT/EP2006/001801

(C3-C7-cycloal kyl)-C -C6-ald8yl ; 15 g) aryl which is

optionally substituted by one or nore hal ogen atons or

a Cl-&-al kyl sul fanyl group; h) am noaryl, where the

am N0 CAAK, b3p98h! CNeL 116 £Q. ey and-C-

two CI- roups, | 06ak or j) an
ar omatlkylsutfonghar omat i ¢ het er ocycl i ¢ radi cal having 5
or 6 ring 25 atons and 1 or 2 heteroatons sel ected

i ndependently of one another fromN, 0 and S, which

ta;s;t er @gy@é hfkehgdi cal is optionally substituted by 1,
2, 4 Cl- CA-al kyl groups, an aryl or

aryI Cl C4-al kyl group; R2 is selected from 30 a)

@o%%@dﬁg\?g% \&R%ﬂyé g&stﬁﬁfegil t%V{) %W/% nge‘?lhﬁams and/or

gglog;:g)ﬁén yIngtenps dwhéteythefphang| gnmlphaayfueoemb@ntutém

89798 PCT/ EP2006/ 0018 ogen,
C1- c4indegangigntiy Ry|onecr twe 1%1%‘91%(%’9%&%3 :

al kyl sul fonyl, c) C2-C6-al kenyl 5 d) C2-C6-al kenyl
which is substitut ed by one or two hal ogen atons
a)d/ orC,-@atiyhygr oups, where the phenyl group may be
substituted independently by one or two Cl-C4-al kyl
or hal ogen atoms, 10 e) C2-C6-al kynyl, f)

ﬁ Co-aldsy. audynwm&hl@ sEbQRLiddUs e dménw doapyVhieh enty be

i ch may optional |y substituted qﬁ one or two
a - mmtlmyallsosubﬂlt@fgérbyanmr two 6 14+-adhylog-halegen alemsh
IS substituted by Cl-C4-al kyl sul fanyl, Cl-C4

g) C4-Cs-alkyl which is substituted by C4-Cs-alkylsulfanyl, C4-Cs-
alkylsulfinyl or C4-Cy-alkylsulfonyl;

h) C4-Ce-alkyl which is substituted by ~CO—Het wherein Het is a
nonaromatic heterocyclic radical having 5 or 6 ring atoms and 1 or 2

heteroatoms which are selected independently of one another from N,
O, and S;

i) phenyl; and

)] phenyl which has one or two substituents which are selected
independently of one another from C¢-Cy4-alkyl, halogen, C4-C4-
alkylsulfanyl, C4-C4-alkylsulfinyl or C4-C4-alkylsulfonyl; or

R' and R? together are -CH;CHa- or -CH2CH,CH2-,

xis 1 or2,

R3 is phenyl which is substituted by 1 or 2 halogen atoms or trifluoromethyl

groups,
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al kyl sul finyl or Cl-C4-al kyl sul fonyl; h) Cl-C6-al kyl

which is substituted by -CO Het wherein Het is a
woewangntes i ¢ heterocyclic radical having 5 or BCY/EPIP06/001801

atonms and 1 or 2 20 heterd&tons which are sel ected

i ndependently of one another fromN, O, and S; i)

phenyl ;

and 25 j) phenyl which has one or two

substituents which are selected independently of one
anot her from Cl- C4-al kyl, hal ogen, Cil-C4-

aRkl aLvirRigyivhich h&"oﬁ’é bVWhﬁbé’t}tbem& which are selected

Cl C4- al’k | f on or and R2 together are
@9@5 %43' lJfGflfé'@{tﬁﬁfomi%o X is 1 or 2, R3is phenyl

mhlch is substituted by I or 2 hal ogen atons or

try flu thyl groups, WD 2006/ 089798
F’%T/ E%%@?OOlSOl 86 R4 is 4-pyridyl which has one or
two substituents which are selected independently of

o‘??eny

neJ- bgra”(mmr% a) am no; b) d-C8-al kyl ami no; c)

| am no

ere the phenyl group may be substituted

by Cl1-C4- 10 al kyl, Cl-C4-al koxy, hal ogen, or CF3; d)

eny| pHehylain

iy mlokWh@retma pheényl Cgb' 7r @Quﬂféﬂtt?@dﬂ?/01 -Cs-
oa am no; an
RSCO\IFékC% &/h k %39?& & f?/om H 20 )

Cl- C8- al kyl ; phenyl whi ch may have one or two

supst
anot h

[ S whi el ected independently of one
e’sr % o%g]-%y% k9 ' Cl-C4-al koxy and 25

hal ogen; C3-C7-cycl oal kyl; CF3;

e)

f)

g9)

Cs-C7-cycloalkylamino;

(C3-C7-cycloalkyl)-C4-Cg-alkylamino; and
R3CONR®-, wherein R® is selected from
H;

Cq-Cg-alkyl;

phenyl which may have one or two substituents which are selected
independently of one another from C4-Cy-alkyl, C4-Cs-alkoxy and
halogen;

Cs-Cr-cycloalkyl;

CF3;

C,-Ce-alkenyl;

phenyl-C4-Cg-alkyl wherein the phenyl group may have one or two
substituents which are selected independently of one another from C;-
Cy-alkyl, C4-Cy4-alkoxy or halogen;

phenyl-C,-Cs-alkenyl wherein the phenyl group may have one or two

substituents which are selected independently of one another from Cy-
Cs-alkyl, C4-C4-alkoxy or halogen; and



30 C2- C6-al kenyl; phenyl -G -C8-al kyl wherein the
phenyl group may have one or two substituents which
wae@odgd7egt ed | ndependent|y of one anot her fr oPCIZEP2086001801
C4-al kyl, d-C4-al koxy or 4l ogen;
phenyl - C2- C6- al kenyl wherein the phenyl group may have
one or two substituents which are sel ected
i ndependently of one another from Cl- C4-al kyl,
Cl- C4- al koxy or hal ogen; and WO 2006/ 089798
PCT/ ERROI-NET 80 Whedsind'e iy H iR -C,-alhd meidrth&phenyl gtoup may
or Cl-CA- . e
Pwo sUBE, vitor B s ERS S B s SRMe IR ERARSAR of one
one @nwthesrromdin-Ci-atiyl, &0 «kGh-alkgxycs-haledsny or
hal ogen; 5 R6 is H, G -C4-al kyl, phenyl or benzyl, and
the;apthcal g [ gically tol erated
slgl isgrrp’t%i%cﬁf’@’%@y@%g%ﬂ%@ﬁ%&% clained in claim1
of the formula | in which RL is selected from

-C6-al kyl which,is optionglly, substituted by one or
i Ry RR SRS B ey BT BB ar et s
het erocyclic radical having 5 or 6 ring 15 atons and
1 or 2 heteroatons which are sel ected i ndependently of
oheompoointes dlaionedin daiamd o the foxa(ula Oxewbigh Rl is saieatad

.is -CHCH2-, -CH2CH2CH2-, -CH CH2- or -CH2-CH,

CH3 nis 1, 2, 3, 4or 5 and Bis Hor
Cl-C4-al kyl, 25 C2-C6-al kenyl, C3-C7-cycl oal kyl,
doi-Re-atkiyl Badvch lsyoptionady subsidutas Boone @uzwo sydpyendi-Ga-

SR SBLES R ond o ie nfestore 2R nerRHRTor 6 o
Odtofhs it 1 @ Qnetarshtdmsavhich ed eeleateanindapémddraly of one
i ndependent|y of one another fromN, 0 and S, which

renetherciiemiN, @andcal is optionally substituted by 1,
2, 3 or 4 d-C4-alkyl 35 groups.

A— OA-+ OB,
in which
A is -CHCHy—, =CH,CH,CHo—, —CIH—CHZ— or —CHz—(IDH—,
CHs CHs

nis 1,2,3,4o0r5,and Bis Hor C4-Cs-alkyl,
C,-Cg-alkenyl,
Cs-Cy-cycloalkyl,

amino-C4-Cg-alkyl, where the amino group is optionally substituted by one or

two C4-Cs-alkyl groups,

an aromatic or nonaromatic heterocyclic radical having 5 or 6 ring atoms and 1
or 2 heteroatoms selected independently of one another from N, O and S,
which heterocyclic radical is optionally substituted by 1, 2, 3 or 4 C4-Cs-alkyl
groups.
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WO 2006/ 089798 PCT/ EP2006/ 001801 88 3. A conpound as
claimed in claim!| of the formula |l in which R is

wa@edoenseas from Cl-C6-al kyl which is optional PGI/EP2006/001801

substituted by one or two Bgdroxy or Cl-C4- 5 al koxy
groups or one nonaromatic heterocyclic radical having
5 o0or 6 ring atons and 1 or 2 heteroatons which are

SRS ACOERAST | Kt 190 TR By et
ABCH2CH2-, - CH- CH2- or -CH2-CH, CH3 CH3 nis 1,
2, 3, 4 or 5and Bis Hor Cl-C4-alkyl. 15 4. A

SO Sy ST sy BT By Blob ' 1o

Cdlkﬁ‘)dy gn‘dups;er@e@ﬂemirbmatlodedcwyc- radlicad halikyglS oi56 ring
undq(a |0r02haI Az }J%QCVI@%ICW%e gé{%{; eedoilﬁ%ielpgndently of one

n?ﬁ&ﬁéyfr&% N?SOaé,#@/g $. A conpound of the formula | as

almed In any of the preceding claims, in which R2
is G -C6-al kyl, phenyl-d -C4-al kyl, phenyl or phenyl

C two substituents which are sel ected
mde% %@4@‘ §B’one anot her from Cl-C4- 25 al kyl and
hial\oierR- 7. A compound of the forrrul al as clained in
any of the precedin cI alrrB which R2 is
oM -ie6=GitlaGHzo Wi— 30 8-Clldohipound of
the formula | as clai msd n& ny of the prece lHng
clainms, in which R3is 4-f u?brophenyl or
3-trifluoromethyl phenyl. 9. A conpound as clained in

09 Rl 3. G B0k 1 AP0 CRABIb] aino,

phenyl - d - C4- al kyl am no, C3-C7- 35 cycl oal kyl am no or
R5CONRG-, where R5 and R6 have the neani ngs indicated

| R ohd d"Gn%I of\fﬁ%mlgg%%ﬁ@ylﬁ%z%%/tﬂ@ %)é'edlﬁg?cfbﬂnsﬂvhere

R L g 2k s CAAKOR e srelyl ST IVBUPEGR- a1 5
subst it ut ed by C1-C8-al kyl am no, phenyl ami no,
Egen s unweaé}%@ﬁglam ge’w%ereC ﬁel J—&Wyl?ﬁy&roxy-Cg-Cg-

alkyl or methoxy-C,-Cs-alkyl.

A compound of the formula | as claimed in any of the preceding claims, in
which R? is C4-Cg-alkyl, phenyl-C4-C4-alkyl, phenyl or phenyl which has one or
two substituents which are selected independently of one another from C¢-C;-
alkyl and halogen.

A compound of the formula | as claimed in any of the preceding claims, in
which R? is C4-Cg-alkyl or phenyl-C4-C4-alkyl.

A compound of the formula | as claimed in any of the preceding claims, in
which R® is 4-fluoropheny! or 3-trifluoromethylphenyl.

A compound as claimed in claim 1, where R* is 4-pyridyl which is substituted
by amino, C4-Cg-alkylamino, phenylamino, phenyl-C4-C4-alkylamino, C3-C-
cycloalkylamino or R’CONR®-, where R® and R® have the meanings indicated
in claim 1.
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10.

1.

12.

C8-al kyl, C3-C7-cycl oal kyl , phenyl -d -C8-al kyl, vinyl

or styryl, and-R6 is Hor 5 d-C4-al kyl. 11. A conpound
w@sg0o6lsd7aeed i n any of the preceding clains, WhRCEEP16/001801

4-pyridyl group is substit8ted in position 2. 10 12.

A compound as clainmed in claim1l1, nanely

cycl ohexyl -{4-[5-(4- fluorophenyl) 2- met hanesul fi nyl - 3-

nmet hyl - 3Hi m dazol - pyridi n- 2-

Aot e fomial A EeHaR Y. o b Prrsling FIAP. 9
b %ymﬁ fth &'SL&)’@tlt{Jté@}bvl@LOg-%MIe}mmon phenylamino,
e s R e o o

gxéh@p e g)-cfdioblkybl blyéry-Qi4c-bliyt, @myénysw, red fzriestor
5? H-|mdazol 4- yl] pyridi n-2-yl}a mi ne 20
oq{ -{4-[3-ethyl -5-(4-fl uorophenyl) -2-net hanesul
finyl- 3H—|mdazol 4- yl]pyridin-2-yl}amne

A& bs brbirhe & By 'o5tk(e4p|fécé€lfn‘gﬂﬂﬁlﬁy&i itergehd dnnsidyl
fin azo pyrid 2-yl }am ne
lSQdeﬁé%PISt't{meq 5L posiio r ophenyl ) - 2- et hanesul fi nyl -
(2- met hoxyet hyl ) - 3H— 25

|m%$jrg§§ll*nﬂ %E]EF eszinicﬁﬁ'gr d%ﬁa@é\ﬁ) 2- met hanesul fi nyl - 3-
( 3- met hoxypropyl)-3H imdazol-4-yl]pyridin-2-yl}amne
EUEBERISTH o ol AR a syt et
sﬂpyrldln -2~ yl}amlne

glbﬁ‘ﬁﬂ/ Y4- [d- -Flﬁo:(oﬂah%hylmbﬂmﬂe)suﬂmlysehaemwHl-lrrydiaZDI-4-

i_y Wigia12: -@%m]%yr. di n- 2-yl } ami ne,
%zf)lbaégm Y4-{5~(l4—flEe(o%rhfehyk)ﬂembmanasw%%’aﬁ@whﬁﬁr'ﬁwaZi’P‘ -4-

}ﬁrér@BT Mﬁ%}b%rl di n-2-yl

3>vbﬁpeﬂtyd>{/4>{3}pdlw¢k@ﬁﬁluﬁfopf}@ﬁr\g}i)rlgﬂﬂekﬂapeau'(iﬂylr@ﬁ'c'h'?‘@a@hdf'
yy%yg%e L I?ﬁfﬁ sy fi nZI 0 3grlom dazol - % m;;lt] propan-1 -ol
-qyslo ﬁgxﬁ Byl@ @ﬂuorophenyﬁ-&n'?ethanes %‘?%W frﬁﬂé&ol%
ﬁéﬁﬁlz- g(ﬂn]rpyrl di n- 2- yI }am ne
%;Wféh%e e MBS A Pa ik nengshini SapReeors-
200Grdiar9Bamie EP2006/ 001801 90
cyclohexyl-{4-[5-(4-fluorophenyl)-2-methanesuIfinyI—3-(2-methoxyethyI)—3H-
imidazol-4-yl]pyridin-2-yl}amine,
oyclohexyl-{4—[5-(4-fluorophenyl)—2-methanesuIfinyl-3-(3-methoxypropyl)-3H-
imidazol-4-yl]pyridin-2-yl}amine
cyclohexyl-{4-[5—(4-fluorophenyl)—Z-methanesuIfonyl-3-(2-methoxyethyl)—3H-
imidazol-4-yljpyridin-2-yl}amine
cyclopentyl—{4—[5—(4-ﬂuorophenyl)-Z-methanesulfiny|-3-(2-methoxyethyl)-3H-
imidazol-4-yl]pyridin-2-yl}amine,
cyclopentyl-{4-[5—(4-ﬂuorophenyl)-2-methanesulfinyl-3-(3-methoxypropyl)-3H-
imidazol-4-yljpyridin-2-yl}amine
3—[5-(2—cyclopentylamino-pyridin-4—yl)-4-(4-fluorophenyl)—2-methanesuIfinyl-
imidazol-1-yl]propan-1-ol
cycloheptyl—{4-[5—(4—ﬂuorophenyl)—2-methanesulfinyl-3-(3-methoxypropyl)—3H-
imidazol-4-yl]pyridin-2-yl}amine
3-[5-(2—cyclohexylamino—pyridin-4-yl)—4—(4-fluorophenyl)-2-methanesulﬁnyl-
imidazol-1-yljpropan-1-ol
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3- [5 (2-cycl oheptyl am no- pyri di n-4-yl)-4-(4-fl uorophen
yl)-2-nmet hanesul finyl - im dazol -1-yl]propan-1-ol

W@ @b /0 mm yl -{4-[5-(4-fl uorophenyl) - 2- net hanesetT/EP3006/@1801

- (2-met hoxyet hyl )-3H i m d&#ol - 4-yl ] pyridin-2-yl }am ne

ol

Eﬁ I[ 5: gﬁl-:f I uor oplhezyl ) I 2- met hfanesul fi nyl -3-(2- met hoxye
Babi-quslanaronaprsyTdb At Gk Gt bher e iR RS-
iraRpEd-Bh]propdmezolol 4- yl Jpyrid in-2-yl}isopropyl am ne
i:gﬁlbﬁ Fs%’hi‘r Y LRGPk ) FoBRRRILIRES- -rhemBRy SRYBH-

yh]daszol-élmﬂpzn@m}}yk}@mﬁwl ani ne
{{é 16 34 g‘lgofd,o&%rn?ﬁ @Hﬂ)@tﬁa@e%ﬁw@%%ethoxg(ethyl) -3H-imidazol-4-

oxypropyl)-3Him dazol

VilPyVdHn - W}'QOQ'IC’PQ’EP-”E)'HgnyI et hyl ) ani ne
415-?4@{!10?6 @D@ﬁﬁthaﬂeﬂ@ﬁd%ﬁ%@uﬂethoxypropyl) -3H-imidazol-4-

(3;1; fisd Z%ﬁlthyl) 3H i m dazol - 4-
;YI]Pwi(A'P -Wise W%p(/ HE&nyl et hyl ) ami ne 15
Wﬂyﬂg?bgeﬁhe&g%@hmmaoeﬁmyhﬁmmgpnﬁrogylo SHrimidazol-4-

gﬁ) 5 ?,?y? - yl]lpyridi n yl }acet am de
|{m[adédluono@hpqwam%ugggg%hen 5 mth?/B?gpuyll)féﬂ lmldgazol—4
Iym)gmﬁ,ﬁ zewwj[g){ yé}ethWqu}[g}enyl ) - 2- rret hgnesul fonyl - 3H
m de

adidbomiabbobmahrses it ReS PG 3 nidark 4
Wtﬁb(dhh =B rplemgbthyh) amidepyrl di n-2-yl }acetam i de

14 el R ORDE R s s AR N prbek Rt zol4

aﬂi]pyndln -2-yl}acetamide
{3k et oL AIRPHE by 2TRLABRESINY RbihidEiohlyBitidin-2-

1- phenyl et hyl ) am ne
{ﬂ}apsta(f'@f' ?I uorophenyl) 2- et hanesul f onyl - 3- met hyl - 3H i

@Jeﬂ‘ﬂyléd Piltiodphedyl ggtr}lémapbemydnqmﬁ -jraidfiapel-4-yl]pyridin-2-
%26 4- f uor opheny 2- met hanesul fi nyl - 3- et hyl - 3H

8 yl1pyrid in-2- 30 yl}acetanide
I‘N-{{4—[$ M#mofcbplmxyij%mdtmameatﬁmyéﬁe@umaﬂ)@WeBlyﬁe'imrymm@qol -4-
c\u@,ﬁﬁﬁloﬁ yf}\ %(é%@"}i b&din- 2-yl}acetani de

I ?4 fl uorophenyl - 2- met hanes

* Mﬁﬁ%@o@lpf@f}ﬁw matha oL 3R e ARy Byl B Eiifazok4-

yr|d|n -2- ac%rtafrrll ide h
|{4§5R_|4rﬁ teyI) or & aﬁggul?lnﬁ Cm‘anehh %r“d%%of—é—’yﬂ‘ﬁ%ﬁfn-z
yl}(1- phenylethyl)amme
{4-[5-(4-fluorophenyl)-2-methanesulfonyl-3-methyl-3H-imidazol-4-yljpyridin- 2-
yl}(1-phenylethyl)amine
N-{4-[5-(4-fluorophenyl)-2-methanesulfinyl-3-methyl-3H-imidazol-4-yl]pyridin- 2-

ylJacetamide
N-{4-[5-(4-fluorophenyl)-2-methanesulfonyl-3-methyl-3H-imidazol-4-yf]pyridin-

2-yl}acetamide
cyclohexyl-{4-[5-(4-fluorophenyl)-2-methanesulfinyl-2-(2-methoxypropyl)-3H-
imidazol-4-yl]pyridin-2-yl}amine
(+)-N-{4-[5-(4-fluorophenyl)-2-methanesulfinyl-3-methyl-3H-imidazol-4-
yl]pyridin-2-yl}acetamide or
(-)-N-{4-[5-(4-fluorophenyl)-2-methanesulfinyl-3-methyl-3H-imidazol-4-
yl]pyridin-2-yl}acetamide
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13.

yl ] pyridin-2-yl}acetam de or
(-)-N-{4-[5-(4-fluorophenyl)-2-net hanesul fi nyl - 3- net hy

wo 2@btog9mP8lazol - 4- yl ] pyridin-2-yl}acetam de WPCT/EP2006/001801

2006/ 089798 PCT/ EP2006/ 001801 91 13. A conpound as
claimed in claim1, wherein RL is selected from a)
d - C6- al kyl V\,hi ch is optionally substituted by one or
two hydr oxy - C4-al koxy gr ou c%nar_o'mati c
Hecampeynd as, d%\meé'an daivi hgviergin §$¢'ﬁ€fe§ W and 1
or 2 heteroatons, which are selected independently of

tde ohydroxy or Cq-
%?:I—E CE/E IBehIK élcxz\ﬁmch' \is %pﬁBﬁ‘alﬁy s@stnﬁté@%r@bm@/ ¥ y 1
nis Cialkod, grups, 6l aanaa@m@tlcrh@termcmr%dlk%havw gpr6

opt  ofpIotsiand | ot 2 Ble ™, ﬁfgh it sthed idehehdently of

20 ongnelarfetha ] Gaimd Sgr oup,
am no- Cl- C4- al kyl where the ami no group is optionally

substituted by one or two C-C4-alkyl groups, 25 g)

i noar yl t am no group is optionally
gﬂbstitupéd by oh%n§? two Cl-C4-al kyl groups, h)
aryl - Giwbdcral kyl or 30 i) an aronatlc or nonaromatic
het erocycl i i cal ng _ato 1
or 2 ﬁ%@ergiisﬁg pgg&égaghaep Hﬂ 2y Of oﬁgﬂ%S%Tﬁer
fromN, 0 and S, which heterocy HC radical is CHs

optionally substituted by 1, 33 or 4 C-C4-alkyl
groups, one aryl or aryl- Cl C4 aI kyl group, WO

2006/ 08979 EP200 0] s sel ected
from ™ %—!é(&cz A n%éé) pogqecl\’ﬂ/(l% é%lm al kyl , where

t he phenyl group may have one or two substituents
whi ch are sel ected i ndependently of one another from
©)- CALaCkplkertyhl ogen, d - C4-al kyl sul f anyl,

Cl- C4-al kyl sul finyl and Cl-C4- al kyl sul fonyl ,

d) Ca-Ce-cycloalkyl,

e) aryl which is optionally substituted by one or more halogen atoms or

one C4-Cg-alkylsulfanyl group,

f) amino-C+-Cs-alkyl, where the amino group is optionally substituted by

one or two C4-Cy-alkyl groups,

g) aminoaryl, where the amino group is optionally substituted by one or

two C4-Cy4-alkyl groups,
h) aryl-C4-Cg.alkyl or

i) an aromatic or nonaromatic heterocyclic radical having 5 or 6 ring
atoms and 1 or 2 heteroatoms selected independently of one another
from N, O and S, which heterocyclic radical is optionally substituted by
1, 2, 3 or 4 C4-Cs-alkyl groups, one aryl or aryl-C4-C4-alkyl group,
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10 c) C2-C6-al kenyl, d) C2-C6-al kenyl which is
substituted by one or two hal ogen atons and/or phenyl

w@e@apss79sher e t he phenyl group may be substi t BECEEP2006/001801

i ndependently by one or tw®2Cl-C4-al kyl or hal ogen
atonms, 15 e) C2-C6-al kynyl, f) C2-C6-al kynyl which is
substituted by a phenyl group which may optionally be
sRBs sdleted fymone or two Cl- C4-al kyl or hal ogen
atons, 20 g) Cl-C6-al kyl which is substituted by a
nonaronatic heterocyclic radi cal having 5 or 6 ring

8 1ril | 2 heteroatons which are selected
in epenaeﬁt y’ bf one another fromN, 0, and S,

al kyl'sul fanyl, G- C4-alkylsulfinyl or

G -c&-
- C4-al kyl sul f onyl 5 h h d
oL e ik ealkvh MR AaE RRREH GiPdP ShabhgEond br o
' ”depe&.ﬁ’r%i&ué/ntgfvvr%}?aﬁé‘@ lestredf.ﬁgéaéﬂdé?&ry%f%we aqother from Ci-

hal ogen, Cl - 4- [ sul fan CA-al k

and ClCealkyll kdlsge, &ryC4-aﬂ¢ylswaaylld O%;—akgyltshlimyhamd C1 Cqs
-CHZCHZI- I em CH2 CH2 CH2- x is 1 or 2, WO 2006/ 089798

PCT/ EP%&%P%’MM 93 R3 is phenyl which is

substituted by 1 or 2 halogen atonms or trifluoronethyl
groups, 5 R4 is 4-pyridyl which has one or two
sBbst i Cokistalk@miich are sel ected independently of one

anot her froma) am no, 10 b) Cl-C4-al kyl am no, c)

phenyl am no, where the phenyl group may be substituted

bgl) C1- C4Ceadlkghyl wliielCis substituted gl argeor, twar h&lbgen H%ordg and/or

na BITRBEEKRERS, \tPrRahe BReNYISIoWp EYAY DRAURHUIEN ch

my hahﬁ@eBQﬁdé’r‘itM MPoREB? b ¢St ali ShhAb§en atoms,
e) C2-Ce-alkynyl,

f) C2-Cs-alkynyl which is substituted by a phenyl group which may

optionally be substituted by one or two C4-Cy4-alkyl or halogen atoms,

g) C,-Cs-alkyl which is substituted by a nonaromatic heterocyclic radical
having 5 or 6 ring atoms and 1 or 2 heteroatoms which are selected
independently of one another from N, O, and S, C4-Cy-alkylsulfanyl, Cs-
Cs-alkylsulfinyl or C4-C4-alkylsulfonyl,

h) phenyl and

i) phenyl which has one or two substituents which are selected
independently of one another from C4-C4-alkyl, halogen, C4-Cs-
alkylsulfanyl, C1-C4-alkylsulfinyl and C4-Cy4-alkylsulfonyl, or

R' and R? together are -CH,CHa- or -CH,CH2CH,-,

Xis 1or2,
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14.

sel ected i ndependently of one another from
Cl-4-al kyl, Cl-C4-al koxy and hal ogen, or is

weoepswyel oal kyl , and 25 R6 is H, Cl-C4-al kyl pCpER299$/001801

or benzyl, and the optical 98soners and physiol ogically
tolerated salts thereof. 14. A conmpound as clained in
claim1, wherein 30 Rl is selected from Cl-C6-al kyl

whi ch nmay be substituted with hydroxy or C - C6-al koxy
groups; R2 is O-C6-alkyl; R3 is phenyl which is
Ribistrhenybwhioh is substituted bydrora balpgeastomra ar drifluoromethyl
4-pyridyl which has one or two substituents which are
sqgsée?’ed 35 i ndependently of one another from am no;
WD 2006/ 089798 PCT/ EP2006/ 001801 94

Cl1- C8- al kyl am no; phenyl am no where the phenyl group
lTﬁ‘yisble—%{iH& \ivh}d:r(]&ldasb(yn@ér fifo élhtﬁtltu@rﬁts @/l’iricl%feibhle)ste'db
phenyl - C1- CA-al kyl ami no ere e phenyl group may be
dARRs ey e T o - ol al Koxy:

C3- C7-cycl oal kyl am no; and R5CONR6-, wherein R5 is
Sﬁl ectﬁ_@ trom H 10 Cl-@B-al kyl; C3-Cr-cycloal kyl;
phenyl - f C8-al kyl, wherein the phenyl group may have
one or two substituents which are selected

ibgdep@\d@g.talmwé}ﬁir@ne anot her from Cl-C4-al kyl
Cl- ¢4- al koxy "or hal ogen; and 15 C2-C6-al kenyl; and R6
is H Cl-C4-al kyl, phenyl or benzyl. 15. A

Z)t hi phamyiminot eterartagitdre/l grogpomay bef subistitdted iyl @4-Cs-
T RlgieNc-dikody, hhioge, BP s,

d) phenyl-C¢-C4-alkylamino,
e) Cs-Cy-cycloalkylamino, and
f) R°CONR®-,

R® is C4-C4-alkyl, phenyl which may have one or two substituents which are
selected independently of one another from C4-C4-alkyl, C4-C4-alkoxy and

halogen, or is C3-C;-cycloalkyl, and
R®is H, C4-C4-alkyl, phenyl or benzyl, and

the optical isomers and physiologically tolerated salts thereof.

A compound as claimed in claim 1, wherein

R' is selected from C;-Cgs-alkyl which may be substituted with hydroxy or Cs-
Cs-alkoxy groups;

R? is C4-Ce-alkyl;

R3 is phenyl which is substituted by 1 or 2 halogen atoms; and

R* is 4-pyridyl which has one or two substituents which are selected
independently of one another from

amino;
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15.

wherein RL to R4 are as defined in anyone of clains 1
to 11, and the optical isoners and physiologically

wa 2ioensu7egl salts thereof, except conpounds wWhePEI/RP20R¥001801

is selected fromthe group %¥onsisting of: 25
Cl1- C6- al kyl which is unsubstituted or substituted by
one or two hydroxyl or Cl- C4-al koxy groups or by a

nope Aiamineet erocyclic radical having 5 or 6 ring
atons and 1 or 2 heteroatons independently of

one
aptgnylamisel wheeredhe mhienyhgrougmeay b@@wgsgw%bbpmm-glkyl or Cs-
% % 30 C2- 06-al kenyl, WD 2006/ 089798
PEPYB06/ 001801 95 C3- C6-cycl oal kyl, aryl which is

eréﬂylﬁbﬂ@g—élﬁy@mlﬁu etgré lﬂh@ﬂhélyyl@ﬂeupmavob@ shbstitgted by C1-Cy-
atons or a Cl -C4-al kyl sul fanyl group, 5
atkyler - @raéhoxyl where the amino group is

&%&F{g‘é’ rﬂfn Sléhatltut ed by one or two

oupé am noaryl, where the am no group
IS unsubstltuted or substltuted by one or 10 two

ekyl grou - C4-al kyl or an aromatic or
%&QB@HN"& @frb o&%‘?lgetegafm@al having 5 or 6 ring
ayons and 1 15 or 2 heteroatoms independently of one

anot her selected fromthe group consisting of N, O
a@dC&‘ralth ch heterocyclic radical is unsubstituted or

s¢ ﬁtltu li)yl 2, 3 or 4 d-CA-alkyl groups, an
Y7 YiC1- c4-al kyl group, R2 is selected from

t fieery- QHFC&QIR?I WHdﬁGlnCtﬁe ph28yl@roGp-rah¥ yihve one or two
phenyl - , Where the phenyl group may

os@s@tuqnx@m@ret sRipcted mq*%rwg@@émf 9n@fan@merafm ﬁérCralkyl
sel ect 9r consi sting of Cl1-C4 25 al kyl,

G ?ﬁ%%&%'gﬁyl SUl fanyl, Cl-C4-al kylsulfinyl and

ac,- %—ealkeNWIsarid onyl, C2-C6-al kenyl, C2-C6-al kenyl

sch i ubstituted b e or two halogen at ons
a d'sgf" éh‘&#ﬁkyl?,@h@wlﬁ%Qe”mere t he phenyl group may
i ndependently be substituted by one or two

C -4-al kyl or hal ogen atons,
A 2-thio-substituted imidazole compound of the formula

R1

RN
T )= w
RN

wherein R' to R* are as defined in anyone of claims 1 to 11, and the optical

isomers and physiologically tolerated salts thereof, except compounds wherein

R’ is selected from the group consisting of;

C4-Ce-alkyl which is unsubstituted or substituted by one or two hydroxyl or C4-
C4-alkoxy groups or by a nonaromatic heterocyclic radical having 5 or 6 ring
atoms and 1 or 2 heteroatoms independently of one another selected from the
group consisting of N, O and S,

Co-Ce-alkenyl,
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C2- C6-al kynyl, 35 C2-C6-al kynyl which is substituted
by a phenyl group which nay be wunsubstituted or

WG awsnseog ed by one or two Cl- C4-al kyl or hal oREHEP2006/001801

atons, Cl-C6-al kyl which i% substituted by
Cl- A4-al kyl sul fanyl, G -C4-al kyl sul finyl or
Cl- C4- al kyl sul fonyl, WO 2006/ 089798 PCT/ EP2006/ 001801

9 h .o phenyl which has one or two substituents
iﬁ&'&g%é%%"?v' of one another 5 selected fromthe
group consisting of Cl-C4-al kyl, hal ogen,

= Al a sl oy '
ChOBJr B e F sERUMAS Bt fooon aoms o by
- el chpalkylsulieppliobPp- . R3 is hal ogen substituted

phenyl and R4 is 4-pyridyl substituted by one or two

10 substituents independent!|y of .one anather, sel ect.

{ PO b o R WS B3 AgTa drodin 8 U BPSRhie Qi et ed by
poeapt vl 034C abkyl groups, and R5CONR6-, where R5 is

Cl- C4-al kyl, phenyl, which nmay have one or two
substituents independently of one another selected

f Agnaay, Yihele theragTiRg DryPds UpsuBatitutadkgn substituted by one or

Cuwdé-a kaxy! %}ag gal ogen, or C3-C6-cycloal kyl and R6

is H d-C- kyP or 15 benzyl. 16. A

2-thi o-substituted i mdazol e conpound of the formula

| &ryl-BL-CRElkM o3 /) _S-R2 (I1) R3 N 20 wherein Rl, R2

and R3 are as defined in any one of clains | to 8 and

R4 is 4- pyridyl which has one or two substituents

wan aroraatic oenenarnaticdagieratynlic sadidal hawingamor Bering atoms and 1

G DRI, Ioprdely G/GI0 B Aok ieclSd R g gt
SePnsistE ¢ Nn0O 3nd Sswhishaiaterocyclis adigal s ynsubstitued or
substituted by 1, 2, 3 or 4 C4-Cy4-alkyl groups, an aryl or aryl-C4-C4-alkyl group,

R? is selected from the group consisting of:
C4-Cs-alkyl,

phenyl-C4-C4-alkyl, where the phenyl group may have one or two substituents
independently of one another selected from the group consisting of C4-C4-
alkyl, halogen, C4-Cs-alkylsulfanyl, C4-C4-alkylsulfinyl and C4-Cy4-alkylsulfonyl,

C,-Ce-alkenyil,

C2-Ce-alkenyl which is substituted by one or two halogen atoms and/or phenyl
groups, where the phenyl group may independently be substituted by one or
two C4-C4-alkyl or halogen atoms,

C,-Cg-alkynyl,

C2-Ce-alkynyl which is substituted by a phenyl group which may be
unsubstituted or substituted by one or two C4-Cg4-alkyl or halogen atoms,

C4-Ce-alkyl which is substituted by C4-Cs-alkylsulfanyl, C4-C4-alkylsulfinyl or
C4-Cy4-alkylsulfonyl,
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30 C2- C6- al kenyl ; WD 2006/ 089798 PCT/ EP2006/ 001801 97
phenyl - C1- C8- al kyl wherein the phenyl group may have
W@r@®60897980 substituents which are selected PCT/EP2006/001801
i ndependently of one anothe from Cl - C4-al kyl, Cl-C4-
al koxy or hal ogen; phenyl -C2-C6-al kenyl ene wherein the
phenyl group may have one or two 5 substituents which
are sel ected i ndependently of one another from
Cl-4-al kyl, Cl1-C4-al koxy or hal ogen; phenyl-NR'-,
Wwheni arR' is H or Cl-C4-al kyl and the phenyl group
may have one or two substituents which are sel ected
i ndependently of one another from d -C4-alkyl,
@Eheedt alnkstxlya®onbar mgersubshrtdeﬂﬁ iRBependéntigl of Oheadrigther

phenyl or benzyl, and ¢ t|c rs and

p?g}%@sﬂégareém QFCNH el @9 4@?@253'09?5 17. A
@cmﬂswzh od,-afkyldtffohgr BHl & I

2R(i} bﬁ%?w?é&”%% 27, fa ﬁwgﬁﬂyei% RX |sosg I ected

from 20 a) Cl-C6-al kyl which is substituted by one

o rou |ndep nother sel ect ed

RN éﬁ’y‘? o(;e(edénéz‘yrcg"&w 25 CO2H,

GRRiChal ﬁ'éﬁﬂb‘s’utut&!\' hBayIIRNR? i€4=fyid lgt\(lbstlt@.@ by 8fke or two

a - C6-al kyl t 006/ 089798 PCI/'EP2006/ 001801 = 98

substituents mdependently of one another selected from the group consisting

of amino, Cs-Cs-alkylamino, phenyl-C-C4-alkylamino and R°CONR®-, where

R% is Cq-Cgs-alkyl, phenyl, which may have one or two substituents

independently of one another selected from the group consisting of C4-Cas-

alkyl, C41-C4-alkoxy and halogen, or C3-Cg-cycloalkyl and R®is H, C4-Cs-alkyl or

benzyl.
A 2-thio-substituted imidazole compound of the formula I

R

RN
I %S—W (In
R N

wherein R, R? and R® are as defined in any one of claims 1 to 8 and R* is 4-
pyridyl which has one or two substituents which are selected independently of
one another from Cs-Cg-alkylamino;

(Cs-Cy-cycloalkyl)-C4-Cg-alkylamino;

Cs3-C7-cycloalkylamino; and

R®CONR?®, wherein R® is selected from

H;

Cs-Cg-alkyl;

cycloheptyl;

CF3;

C,-Cs-alkenyi;



10

15

20

25

30

17.

NR7R8, wherein R7 is H and R8 is hydroxy-Cl-C6-al kyl
or R7 and R8 are hyd roxyl-Cl-C6-al kyl; ROCONRLO, R9

w@nwed0Iamr e i ndependently of one anot her H orPCQUEER86/001801

alkyl, 5b) A-(- OA-) n OB7 in which Ais -CHCH2-,
- CH2CH2CH2-, -CH-CH2- or -CH2-CH, CH3 CH3 10 nis
1, 2, 3, 4 or 5 and Bis Hor Cl-C4-al kyl; ©c¢)

(- xealdm i) ; 2 two substituent
PRl e e e s Sy o
ahichedienselecteddngepersiently of ahewnpther feom C11@4-alky!, GeCs-

tEﬂe optical isomers and the physiologically tolerable
akop¥ Of RAQGFN: 18, A phar maceuti cal conposition

@Hgﬁ\yn@;l-@g-aaﬁedw@% wRBR:I§ ENEDphEY| aBo adyeitave oneoy tvod
laims 1 to 17, where appropriate together with on& ar
substitasnishuhish ceaselested indepepdenlyoiaiie prethenfiamyy-C4-alkyl,

BB e Lot ol T L TS o
BREHEURD 2y PER R A1 CEERS) Bhatd BhetfSroup may rave

ohetdidworarbstituspés whichzuezeleciedrindrpendgntly pEape ggother from
?Q%[_gmyﬁ BSE L&k br WaldyeRP ahgpai rment of the inmune

stem “where an ainount, which has an i munonodul ati ng
effect and or inhibits cytokine release, of a -

&Sripodn€ &i+-alky, phemilicabenag. 8ndi med in any of clains

| to 17 is adnministered to a person requiring such a
treatnment. 35 WD 2006/ 089798 PCT/ EP2006/ 001801 99
Bed epticdliscnels ard phyHdloGitaly tolerated salts thereof.

A 2-thiosubstituted imidazole compound of the formula Il

R1

R 1
I)—s——m )

R3 N

wherein R’ is selected from:

a) C1-Ce-alkyl which is substituted by one or two groups independently of
one another selected from
C,-Cs-alkenyloxy;
C.-Cg-alkynyloxy;
CO.H;
CO,-C4-Ce-alkyl;
CN;
halogen;
C+-Cg-alkyl- SO3;
C4-Cs-alkylthio;
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18.

19.

20.

N N NH2 HNTO HN1IO (~) (2) (3) OFCNCNO\ CD NF
/ N/ CN HNO T NaH HNTO (CDI = Carbonyl diim dazole)

w@ 200689798 F O/ F Ac o HBr (48% | -- ? 30 PCIMEPH6€D01801

NH2 (5) (6) F / F OCH2=M®I N isopentyl nitrite |
\> 30. N NNOHor NRBI -~ R11, R HNON N HN O NJ
(7) Rii (8) WO 2006/089798 PCT/ EP2006/ 001801 100 S F

F H WR'REwH¢rdin R? BHH and R® is hydroxy-C4-Ce-alkyl or R” and R® are
hydroxyl-C¢-Cg-alkyl;
R°CONR'®, R® and R'® are independently of one another H or C4-Ce-

alkyl,
b) — A— OA—+ OB,
in which

Ais —CH,CHy—, —CH,CH,CHp—, -—(|3H—CH2-— or —CHz—-Cl3H—,
CH3 CHS

nis1,2,3,4o0r5, and B is H or C4-Cs-alkyl;
C) C4-Cs-oxoalkyl;
d) cycloheptyl; and
e) (Cs-Co-cycloalkyl)-C4-Cs-alkyl;
and R? R®and R* are as defined in any one of claims 1 or 6 to 11 and
the optical isomers and the physiologically tolerable salts thereof.

A pharmaceutical composition comprising at least one compound as claimed
in any of claims 1 to 17, where appropriate together with one or. more
pharmaceutically acceptable carriers and/or additives.

The use of at least one of the compounds as claimed in any of claims 1 to 17
for producing a pharmaceutical composition for the treatment of disorders
associated with an impairment of the immune system.

A method for treating disorders associated with an impairment of the immune
system, where an amount, which has an immunomodulating effect and or
inhibits cytokine release, of a compound of the formula | as claimed in any of
claims 1 to 17 is administered to a person requiring such a treatment.
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