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2-Thi o-substituted i m dazole derivatives and their use
i n pharmacy The present invention relates to

2-thi o-substituted i m dazol e Herivatives having im 5
munonodul ati ng and cyt oki ne-rel ease-inhibiting action,
to pharmaceuti cal conposi- tions conprising these
conpounds and to their use in pharnacy.

 2-TioismbeshABUIRdzot deifya sty P TRE A dhalidey

anti-inflamatory activity are
inter alia, conpounds having

4. 5-di(hetero)arylim ol e e 1Q ties have been L
The pEESeRL VRGN idiest 2 GiriSuBmitded vdaple dgvaies having im-

AsfoalRtih & i ifihd j-
QRSB By Befion, Yy P aBuRER ggmposi
tionsazarmprising tesgconpesidssayd . theitiuskdnyhandey.ol e

derivatives which are substituted in the 2-position

by a pyrrolyl, indolyl, imdazolyl or thiazolyl
PhértticofigicHIl aciie ¢id2RvR esthpoluiidd @mhﬂfib{ﬂélﬂ%aéoq activity are al-

antiallergic activity. US patents 4.528.298 an 5
ready kpowp 6 Ohys Jater lslia ACaBnpoyrids andnad\i-difhetera)aeylimidazole moie-

: j.vat .V [ e stituted in the 2-positi.on
tios oS ert e PnGHE PRl A ylhne BpcE R AtBRs thereot
haveytsdetydesciibedy Aol hown afeyédmpsiids WhichZe6 ¥ubStituted in the 2-
t hi en radi cal _and whi ch have anti-inflanmatory and

|
posifian. 43 patengf S83cf § \ disglosesddutiphesylimidgzotenderivatives which are

k5388 R B3R M I, POAAT e OE B st

whialn iéa_szel Ialvati%imfilammfeitmryltdmi antiatierdic aoti\g@r. usapaghtﬂ $.528.298 and
n r on r . )st i tuted or \ )
4.4 9bh Wseike & At iMardanpisazcle SPDvvaRavOIRh @F SRpibted in

~ the ?'c-)ﬂ)@itichﬁ\ylﬁ aﬁﬂﬁé,'éﬂﬂ‘fﬂ&ﬂf‘%lﬂf II gﬁdmﬁ :ﬁiﬂeﬂ% PYRdyl, N-oxypyridyl,

conpounds  having | nono
pyrigyidykihirzaly los dkienyirmadisial and wiith baveasti-ifeoninbtay iand antialler-

- gic PR, RPNt ARE 71ad Bee i o s (R adiadbR) describe

HESRSSETR SO NS BAESNG EF BB 4R e 2oostor

via 3 teigesfinyl ormelfesylmrosr by ausibstituted of amsubstitatettaliphatic hydro-

corRgB AT o S A5 BBt oo

‘havimgnipmuinasmbaviatiog @ﬁt:Mng!@ﬁ@i’élwé@-ﬂﬁéiﬁh? BeforRakd Meddfibed in
0

30 WO 00/17192 (DE 198 42 833) rel ates
WO02{26@4%5a W0 @/éﬁéﬂi?‘l ARf RE 08 22143, dturthes imigsizole eorapounds

oSS B ARl AT B D8 s
4.44032757&311;i4.65(5j.069; émlﬂm,b EtEI %@%8 (MB?%S?ES‘T’)\MWMES\@I 678, US
cribe 2-substituted inmidazol es whic
419,65 10S AADLDRE rod U8 G585 Rt i 7 gri4h (U Brbiggs: US
: - _ : .
i g e e G e s
lestertobemicaagtiitgphor us- cont ai ni ng substituent or an aryl

or heteroaryl substituent. WO 91/10662 and WD
91/ 13876 describe im dazole deriva- tives which

WOl ot Pid2 gj@ 199y4%89\?}%éf§? 5 8 ESRRNY-prEAfM idazole derivatives

transferase and Dbi ndi

- which are substituted in the 2-position by a phenylalkylthio group. These compounds
act as anti-inflammatories and inhibitors of cytokine release. WO 99/03837 and WO
- 93/14081 describe 2-substituted imidazoles which inhibit the synthesis of a number

of inflammatory cytokines. The compounds described in WO 93/14081 have in the 2-
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t hronboxane TxA2. WD 95/ 00501 descri bes i m dazol e
derivatives which can be used_ as cycl ooxygenase
.|nh|b|tors J. Med. Chem 1998, 39, 3927-37 descrlbes
compounds haV|ng 5-1i poxygenase- and

positEh SRR A<D RlskD S BAStRrvsiseotaiing suBstiuentor an ary or

hefepyanytisdbstityerti mmmw&ecadwm 91£08876 deschibbirhidazo deriva-
actio 10 Further 2-thio-substituted inmdazole

tivefe W INDBE th aCHlersnzyme Arholestarob@eacy fransierase andbinding of

thrfgboxaq DGO 30000t estibogsrfiaojs bty lich can be used

as Cyelooxydeadse iBhibko&3, 22B(3), 268-269, Bioorganic &

Me- dicinal Chem Lett., Vol 5, No. 2, 177-180, 1995,
Phosphorus Sul fur 1988, 35(1-2), 15 83-88, Arch.

i h . - .

SRl 998595, 90557 Sty SRy Hayido gHfpyggnase: ano
cycﬁ@ﬁxm,astelemlmbltiﬁglautioAp?@%ﬂethylgeﬁnylbﬁéﬁyl)-ﬁE(QfoJudruphenyl—S—

spite . of. the f ct that n rou ounds are known,
I aicerdeatn bt M BHRE FHIOT ompounds

havi ng anti -i an ammat ory action which inhibit cytokine

release. It is an object of the invention to provide
Fughen2doiopsipstititedimidarglerdgirivatives awsdesanbeddn JPARG40 467, SU

1 42 i SR LB T PRI GG, PRt B 285> 702 anc

DE niM h4t7789 Irdfidn Vi Cem ACS&utdBNoY83, 2 Z%SPWQ Bioorganic & Me-
|nvent|on provi des 2- t hi o- subst i t ut

iGhem leaft. oY ol §,No.1% 1fd 180, 19953Ebesm*mruse§uﬁur 1988y 35(1-2),

83(@ %;bﬁrB %@%Rﬁ %&yé%{)ﬁmﬁ} %gﬁgl Qb‘L"hr%su%s’t I't u%d é:hoerm' 1995, 38,

108TH1888; Hebut éIh:rhyAata”mm 200+R96h b4 -ClarmAcyd 80y 1988, 1585-
galo Cl- C6- al kyl; is sel ected fromthe group

158%nsi st i ng of a) aryl-Cl-C4-al kyl, where the aryl
radi cal may have one, two or three substituents
i ndependently of one another selected from

In spite of the fact that numerous compounds are known, there is therefore still a

need for compounds having anti-inflammatory action which inhibit cytokine release.
It is an object of the invention to provide such compounds.

Surprisingly, it has now been found that certain 2-substituted imidazole derivatives

have high immunomodulating and/or cytokine-release inhibiting activity.

Accordingly, the present invention provides 2-thio-substituted imidazole derivatives of

the formula |
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the group consisting of Cl-C6-al kyl, Cl1-C6-al koxy,

hal ogen, Cl- C6-al kyl sul f anyl

Cl- C6- al kyl sul fi nyl,

-~ CL--C6- al'kyl sul-fonyl and-hy- d?’ oxyl ; -and b)- Cl=C6-al kyl
whi'ch i's unsubstituted or substituted by CN or hal o-
gen; RS c¢) R6 (CH2)" () A (fH2). R3 is selected from

2

t he group consisting
NR7000R10; M 43166- PCT NR
OR10; g) S(O nR10;
k) NH2 1) SH, 5 2
Cl- C6-al kyl thio or
Cl- C4- al kyl

M) NRAR10; NR7COR10; c)
)N CONR7CORL10;
aogen( )?") ﬁ 1Y N3 15
e RNis not oH hal ogen,
-alkoxy if R2 is phenyl -
nyl radical has a

h

C1

and th'g

Cl- C6- al kyl sul fanyl, CR3C6- al kyl sul fnyl or

Cl- C6- al kyl sul fonyl substituent; R4 is Hor a

physi ol ogi cally cl eavabl e group, 25 R5 and RO, which
in WBithbe identical or different, are H, hal ogen, OH,

Cl- C6- al kox

Cl- C6- al kyl , hal o- C1- C6- al kyl ,

c1- B! al iRy1s g-aﬁquCg @#—chloalkyiear aryl which is unsubstituted or substi-
5. tuted by a halogen atom, by C4-Ce-alkyl or by halo-C4-Cg-alkyl;

R? s selected from the group consisting of

a)
10
15 b)
c)
d)
RS

20 a)

by

c)

M/43166-PCT

aryl-C4-Cs-alkyl, where the aryl radical may have one, two or
three substituents independently of one another selected from
the group consisting of C4-Cg-alkyl, C1-Cs-alkoxy, halogen, Ci-
Ce-alkylsulfanyl, C4-Ce-alkylsulfinyl, C1-Ce-alkylsulfonyl and hy-
droxyl, and

C1-Ce-alkyl which is unsubstituted or substituted by CN or halo-

gen:
RS
‘@ N

(CHz)n

RS
—A—@ Re

(CHy)n

is selected from the group consisting of
NR4R10.
NR’COR'™;

NR’COOR":
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al kyl am no or di-Cl-C6-al kylam no; 30 R7 is R4,
Cl- C6- al kyl or benzyl; R10 has one of the neanings

“bel'ow ~'a) A-B M43166-PCT C} d) ‘e) f) Cl-C6-alkyl -

which is substituted by 2 or 3 phenyl groups; Q)
trifluoromethyl (in particular, if R3 is one of the
radicals b) to f)) A_is straight-chain or branched

O - C6- afkyl erlNR’CRNEERY:kenyl ene or C3- 5 al kynyl ene;

"B i's sel'ected fromthe group consisting of H b) ¢c) .~

M 43166- PCT e) f) OCl-C6-al kyl; g) NR'R12; h) OH i)
hal 0geng) i) CNR@ONWE'@Q”E anyl R' and R12, which may
be identical or different, are H Cl-C6-al kyl or
phenyl; Hy is a 3- to 10-nenbered non-aromatic nono-,
bi - or fI)ri cyc‘bge:o_carbocycl e 5 which may or may not be
fused wth a zene ring; Ar is a 5- or 6-nenbered
aromati c heterocycle which has 1, 2 or 3 hetero- atons
i ndependently of one another selected fromthe group
consi st@ng ofSEImRS;and N and which may or may not be
fused with a benzene ring; 10 Het is a 5- or :
6- menbered non-aronmatic heterocycle which has 1, 2 or
3 het - igr oat dymogertiependent |y of one anot her sel ect ed
fromthe group consisting of 0O, S and N, which may or
may not be fused with a benzene ring and which nay or
may noti) be brbplged bicyclically or tricyclically;.

i) N3
k) NH2
)] SH;

where R? is not OH, halogen, C1-Ce-alkylthio or C4-Cg-alkoxy if R? is phenyl-
C+-Cs-alkyl and the phenyl radical has a Ct-Cg-alkylsuifanyl, C4-Cg-alkylsulfinyl
or C1-Cg-alkylsulfonyl substituent;

R* is H or a physiologically cleavable group,

R® and R®, which may be identical or different, are H, halogen, OH, C-Ce-
alkoxy, C4-Ce-alkyl, halo-C4-Cg-alkyl, C1-Ce-alkylsulfanyl, NH,, C1-Cs-
alkylamino or di-C4-Cs-alkylamino;

R’  isR* Cs-Cs-alkyl or benzyl;

'R has one of the meanings below:

a) A—B

M/43166-PCT



15 mis O, 2 or 2, nis 1, 2, 3, 4 or 5; 20 and the
tautoners, optic isoners and physiol ogically
accept abl e 'sal'ts thereof. 1f the conpounds according
to the invention have centers of asymetry, the scope
of the invention includes both racenates and optical
i soners (enantioners, di- MA43166-PCT astereoners). In
t he compounds according to the iq/‘ g3, the
“foltowi'ng tautomeric equilibu A\ be present: R1'5
S(OMR2 />-S(Om N The inventio Qraces both
tautonmeric fornms. The invention al'SO enbraces the
physi ol ogi cal | y acceptabl e salts of thgsconpounds of

the formula I. In the present case €se are in
partdjcul ar acid addition salts- @o acid addition
salts, what is used are inorgania Xds, such as

hydrochl oric acid, sulfu- ric acid or 5Wosphoric aci d,
or organic acids, such as tartaric acids citric acid,
mal eic acid, fumaric acid, malic-asid,” mandelic acid,
asc@)bic acid, gluconic acid anc l'ike. 15 The
term"alkyl" (also in conbinati oR 0 _ot her groups,
such as phenyl al kyl, al kylsul- fonyl, &°koxy, etc.)
enbraces strai ght-chain and branched ﬂ&gyl gr oups
having 1 to 6 or 1 to 4 carbon at -"such as net hyl,
ethyy, n- and isopropyl, n-, iso; t-butyl,
sec-butyl, n-pentyl, isoanyl, ne | and n- hexyl .
This applies correspondingly to ' ; al kyl ene”. 20
The term "carbocycl e" enbraces saturat'@d or
unsat urated non-aromati c nonocyclic, bicyclic and
tricyclic hydrocarbons. The hydrocarbons can be fused
wi t ) one or t wo-Ceealindmdich isgaibshituted bgl2 ar 3 phenyl groups;
hydr ocar bons are C3- C6-cycl oal kyl, such as
cycl opropyl, cyclopentyl, cyclohexyl. Exanples of bi-
andghricycli B+ ;
car g?)cycl es tgﬁtgwrig%é;n IR%@Q ?E?FR {s‘;?&?egﬁfl tﬁtglr’adlcals b)to))
fluorenyl, dihydroanthracenyl, dibenzo- suberenyl,
nor bornyl or adamantyl. Exanples of substituted
car bocycl es are nethyl - cycl opropyl or
:rgg @géalgr;aabnh@p@nh or Br A HRINC RO, 16188 ¢LCHBREPFlnktrach-
alkynylene;

B is selected from the group consisting of
a) | | H
' . R®

b) - < §§
R6
RS

c> @

R6

M/43166-PCT
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The term "aryl" enbraces aromatic ring systenms, such
as phenyl or naphthyl. 30 M 43166-PCT The term

~"hal ogen" represents-a f1 uorife, chlorine, bromne or
iodine atom in particu- lar a fluorine or chlorine
atom The term "hal o- Cl- C6-al kyl " enbraces nono- or
pol yhal ogenat ed strai ght-chain and 3 ¢hed al kyl
groups daving 1 to 6 and in part'ﬁ. } to 4 carbon

atoms:Preferably; 1,772,734 0or & Qgen atons are
_present. Preferred halogen atoms are F and®d . Ex-
anpl es of hal o- Cl- C6-al kyl are -CH2Cl,
-CH2CCl 3, -CF3, -CHF2, -CH2F, -CH2CE
CF3 is ggeferred. 10 A physiol ogi ca
IS a group which can be cleaved fro remai n- der
of the nol ecul e under physi ol ogi cal te c'tions
enzynatically or chem cally. Ex- anples &e - COR14,

- C02R14 _{%ﬁﬁgﬂg: - CHR16- OR14,
- CHR16- CCRl 6) 2- OH, - COR15, SO02R15 and

- S02R14g) wher NRIR'%;s Cl- 06-al kyl or CF3, R15 is
phenylcg toI (|n particular p-tolyl) and R16 is H
or Cl1 alky Hi5 The aromatic 5- or 6-nenbered

het erocycl e i g5 rticular unsubstituted (R5, R6 =
H or ubstitut 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-
or 3-thjenyl, &-Cealkglstifagyl, thi azolyl, inm- dazolyl,
oxazol yl, isothiazolyl, pyrazolyl, isoxazolyl,
triazolyl or pyrimdyl. Preferred substituents are

- OneRYraAd R Y nHitH i rRIRAGEAIlof diferBAE af@ f, TSLCs-alkyl or phenyl;
selected fromthe 20 group consisting of halogen, in
particular C, and Cl-C6-al kyl. The substituent(s) are

o054 4 o ToSAERR. RER el HARE PGS Bivocyol

r adivbghsmayrse idyesotte feieba iwithud BEns@l ﬂﬁ%s are

chl orothienyl, in particu- |ar 5-chlorothien-2-yl,
chlorofuryl in partlcular 5-chlorofur-2-yl, exanples

dﬁgenzot él or?ﬁene @gawfégﬁrgt%#a@%éﬂ%%aﬁg &3 hetero-

6 nambwmdebemcmmwl ahemyother selbctedtfenh die group consisting of O,
unsgtur ted. is preferably unsubstituted or

subs@3ndi &8 tvm'fa"a nv\%orrr@fwmﬁ# fuged wih R Renzensyingiy| |

pyr- rolidinyl, N nethylpyrrolidinyl,

N—ethylpyrrolidinyl, pi perazi nyl or nDrphoIinyI, wher e

t heHebiser begreb-enerapelest reort-ardneatio/heteeooycler whieh has 1, 2 or 3 het-

o o rSpRRREldesPonenf 67 G anoieE seleciaceramane areyg consisting of

radbe gl nd Ndﬁﬁﬁiﬁqﬁﬁylo)‘ n?cfy n@trlf‘e RREHNAh §%bﬁﬁéﬁ9 nﬁ@%ﬁﬁ‘d which
the group conS|st|n3 hal ogen, in particular
C1-mgg-cilnkay notreebridged bicyslicslly emn tmmydm@lybst i tut ed

radi cals. M 43166- PCT

mis0, 1or2;
nis1,2,3,4o0r5;

and the tautomers, optic isomers and physiologically acceptable salts thereof.

If the compounds according to the invention have centers of asymmetry, the scope of

the invention includes both racemates and optical isomers (enantiomers, di-

M/43166-PCT
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R5 - R6 (CH2)" is substituted or unsubstituted
cyclopro- pyl, cycl obutyl, cycloheptyl and, in par-
“ticular, cycl opentyl. and cyclohexyl R5 and "R6 are.
preferably i ndependently of one another H, hal ogen or

ast%e ﬁ%r% %tpg&?ﬁ%é%oé%qﬂﬁéé ﬁé lfl& Sﬂﬁgoﬁi I'@'*ollgwﬁ\%pt%utomenc

' eq@ﬁ@ﬁﬁhmbe r@efgn to unsubstitut ed radical s.

Phenyl - C1-C4- aI kyli'sin parti cul ar “benzyl, e

1- phenyl et hyl - or 2-phenylethyl. Rl is preferabl y a
phenyl radi gal apd in particular adgal ogen-, CF3- or
Cl- C6-al kyl 5 tituted phenyl rddikgcaN, a

f1 uori ne- subst it ShenyR? Fadfcal b¢i ny—ps(a)j ctwkar |l y

pre- ferrgdxTheéNsubstituent is Rly in the 3-
and in partigular in the 4-positNiio | ExH anmpl es of
substitut ed"ghenyl radicals are uor ophenyl ,

2. 4-di fl uorophenyl, 3- trifluorom e%yl 3-tol yI or
3-chlorophenyl. 10 R is preferably a benzyl,
C3- C6-cycl oal kyl, C4-C7-net hyl cycl oal kyl or

Th€lnvahtiah lembraces both taurdmerc fdmmsphenyl group of the
benzyl radical may be substituted as indicated above.
Preferred substituents of the phenyl group of the

The ‘ﬁ{@ltiofn %}‘f;&?d;%w)fén%sqgﬁ gﬁﬁ&ii% %Yéﬁ? gye{ Fﬁ#able FaitsEXf the compounds

of ik fREmalad. DHBe preeemd:ase( thie3e 2Ck1in ﬁaﬁﬁular@dmedlt@FSalts For
.and clopro 5 s preferably the radical, of .
aciFodii At Rtk isasss s InfeBRCraE S i Py it Gig goid, sulf-
ric éci@lf& pﬂ'ﬁ)séﬁohé‘%@hdabﬁﬁfban%aéiﬂg ﬁﬁ:haéﬁéi’fa?'ﬁ:q{dr’d)'dﬁnb' acid, maleic
th met hoxy or Iorine. Tf the phenyl r|ng
amdhftgnsgmmd; ma oagldu, rn,ar@@llcan@ eacHrbm @mdmuacnmcraolcaared the
Ik%referably | ocated in the 3- and/or 4-position.
urthernmore, R3 is preferably 25 NR4RL, where R10 is
cyclopropyl cyclopropylnethyl cycl opentyl, cyclo-
cl oheptyl; M 43166- PCT NRARL, wher e

'Thezieroo“%m‘y alsq i Wblnatw@w'th&th% groupRy SUd} as @bomdolixyi alkylsul-

foryl, a'll&)x’};f éfc%' SERLR" ?r%Yéht%rha% g’ncﬁjbpih%hpeﬂﬂﬁ g?o@/os hg\/lng 1106

or 1 to 4 carbon atoms, such as methyl, ethyl, n- and isopropyl, n-, iso- and t-butyl,

- sec-butyl, n-pentyl, isoamyl, neopentyt and n-hexyl. This applies correspondingly to

"C4-Cs-alkylene".

The term “carbocycle” embraces saturated or unsaturated non-aromatic monocyclic,
bicyclic and tricyclic hydrocarbons'. The hydrocarbons can be fused with one or two
benzene rings. Monocyclic hydrocarbons are C3-Cs-cycloalkyl, such as cyclopropyl,
cyclopentyl, cyclohexyl. Examples of bi- and tricyclic hydrocarbons and benzo-fused
carbocycles are indanyl, decalinyl, tetralinyl, fluorenyl, dihydroanthracenyl, dibenzo-
suberenyl, norbornyl or adamantyl. Examples of substituted carbocycles are methyi-

cyclopropyl or methylcyclohexyl. Preference is given to unsubstituted radicals.

The term “aryl* embraces aromatic ring systems, such as phehy[ or naphthyl.

M/43166-PCT
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NR4R10, where R10 is A - B and B is OH, C1-C6-al kyoxy,
NR11R12 or phenyl d) NR7COR10, where R1 is A - B and
“Bis phenyl:~ 10" e) “NR7000RLE where RLO is"
Cl-C6-alkyl. Ais preferably Cl-C2-al kyl ene and in

b S o ——

lar eifickinerorlokldrineratofri.ch RL  is 4-fluorophenyl, R2 is

Cl- C6-al kyl "or benzyl, where the phenyl group of the
benzyl radical may be substituted as indicated above;

Thé% "Hefls- Cf1a(§é EQI"%@BrEEeé AidHdL ﬁnﬁB g)ﬁ%ﬁfg% ?ﬂec{ %rrhiglﬁgchain and

A are ove, and
brapchée naﬂeyﬂgmﬁmsd'lamrg 1 & 8 ardinn @anticsulanf 1 tdé cadsornuhitents. IF’meferably,

1, 38 Aok el o 6 Liesant APJF HR haloosnaLyms ere & and Cl. Ex:

amﬁtétslrﬁ; aﬂ%frdoﬁ ﬁRP en;C/: I%Cﬂ ?t% u’o?%%tﬂ?’f%ﬁ%mgﬁai?écwﬁ

~CHl£Z F e fﬁl’a‘CH?e,aIFy |saprenﬂe|1red1ed bel ow. a) hal ogen, in
particular F or d; 30 b) OHor O Cl-C6-alkyl, in
parti cul ar met hoxy and i sopropoxy, c¢) phenyl am no;

éi%ki’g@ca?@@léa@blé@rdﬁbﬂ@ﬂ ?@UB%IEN cBR®RYdlcawtld from the remain-

napht hyl | am no hal ogen, 1n par-
dencpfdhe amolemde uoder ymlogiqabggn@hommymahyanmqycmmcaily Ex-

ro 1ad hay 16 "
am RS LHERE, T8%0 Ronfl R SRR a9kl Be0.co
-cme(asm t@Hbe®©R15F$®§R15%rrﬂE@mem‘eW4ﬂ§ C1-Ce-alkyl or CF3, R™ is
yl benzyl am no - chl oLobenzyI ani no

ph®yhoat%w|(&%@ﬁ§lﬁr ﬁrFPh'B angl Rids i ef GyiCaralkd, 1-

phenyl et hyl am no, 1-naphth-21-yl-am no

1- napht h- 2-yl am no; 1-phenyl prop-3- yl am no,
Thé&apjrreatyd B o.p@4rmmberedﬂae(térocyo|leusm paam)ala)rmubaitum (R®, R®=H)

\a,h ,IA dl l ene, R5 and R6 are and

or sitgasgmgg -pynidyl, 3-pyridyl, 4- pyrldyl 2- or 3- thienyl 2- or 3- furyl thiazolyl imi-
dazolyl, oxazolyl, isothiazolyl, pyrazolyl, isoxazolyl, triazolyl or pyrimidyl. Preferred
substituents are one or two groups independently of one another selected from the
group consisting of halogen, in particular Cl, and C4-Cs-alkyl. The substituent(s) are
attached to a carbon atom or a nitrogen atom of the aromatic radical. Preferred are
unsubstituted radicals. Examples of substituted radicals are chlorothienyl, in particu-
lar 5-chiorothien-2-yl, chiorofuryl, in particular 5-chlorofur-2-yl, examples of fused

radicals are benzofuranyl, benzothiazolyl and benzothiophene.

The non-aromatic 5- or 6-membered heterocycle may be saturated or unsaturated. It

is preferably unsubstituted or substituted tetrahydrofuranyl, tetrahydropyranyl, pyr-

rolidinyl, N-methylpyrrolidinyl, N-ethylpyrrolidinyl, piperazinyl or morpholinyl, where
the heterocycle may be attached via a nitrogen heteroatom or a ring carbon atom or
may be substituted. Preferred substituents are one or two radicals independently of

one another selected from the group consisting of halogen, in particular Cl, and C;-

- Ce-alkyl. Preference is given to unsubstituted radicals.

M/43166-PCT
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25 is thienyl, furyl, 2-, 3- or 4-pyridyl, thiazolyl,
oxazol yl , benzot hi ophenyl or ben- zofuranyl, where the

'“_heterocycllc radi cal's may be substituted by hal ogen;

in particular F or cl, or Cl-C6-alkyl. in which A

R5, R6 and are_,as,sdefi ned unde-

NH- C1- C6- Al k ch S substl st%gtn{\%ﬁétgéﬁs %ﬁ%ﬁgu&e? cyclopro-
groups, f Ré 3, 3- di phqmw m %Ukaheptyl and, in par-
"1, 3~di phenyl EI 2-ylamno; 5° 5
Cl- C2- al kyl ene(C B and R6 are WL&@{@CIQJOP%"W@GC&CWGXY[ R® and

rofuranyl, tetra hyd ropyranyl gygp@fﬁﬁb&q&g%%ﬁﬁ% of one

or N ethylpyrrolidine; 15 h)
andtber K6 halmgezmrﬁﬁCaalkgbexambleﬂ désutbsutuiﬁﬂ qy):toa[ky[ groups are me-

thym%%{ gneﬂhwn y\gﬁplaqz?(yhl%'ei(fjg renga 1%w§9 & éagt@qmuted radicals. -

M 43166- PCT 13 |) -NH CORM10, in which Rl is

C3- G6- cycl oal kyl - C1- C4-al kyl, for exanple
Pheryyi’r@p@m{ajkyhmt inydarticuyar lm&r@yjll Trehéryylethy) omNHpEanHetbel.

phenyl ; 5

R'is preferably a phenyl radical and in particular a halogen-, CFs- or C4-Cg-alkyl-
substituted phenyl radical, a fluorine-substituted phenyl radical being particularly pre-
ferred. The substituent is preferably in the 3- and in particular in the 4-position. Ex-
amples of substituted phenyl radicals are 4-fluorophenyl, 2.4-difluorophenyl, 3-
trifluoromethyl, 3-tolyl or 3-chlorophenyl.

R? is preferably a benzyl, Cs-Cg-cycloalkyl, C4-Cs-methylcycloalkyt or C1-Ce-alkyl

radical, where the phenyl group of the benzyl radical may be substituted as indicated

above, Preferred substituents of the phenyl group of the benzyl radical are C1-Ce~
atkylsulfanyl, C1-Ce-alkylsulfinyl and C4-Cg-alkylsulfonyl. Examples of R? are CH3,
CH3CHa, (CH3)2CH, CHgCN CH,CF3, CF3 and cyclopropyl.

R® is preferably the radical of the formula

R5
NR# A </ ;g
—ARe

in which R*, R® and R® and also A are as defined above. R® and R® are preferably H,

methyl, methoxy or chlorine. If the phenyl ring of this group is substituted, the radicals
R® and R® are preferably located in the 3- and/or 4-position.

Furthermore, R?® is preferably
a)  NR'R', where R" s cyclopropyl, cyclopropylmethyl, cyclopentyl, cyclo-

hexyl or cycloheptyl;
M/43166-PCT |
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- A- C3- C6-cycl oal kyl, in which Ais Cl-C2-al kyl ene, for
exanpl e cycl opentyl - net hyl am _no, '
“cchohexyInethyLanino;.The‘c&ﬁbounds according to the =
invention can be prepared in a correspondi ng man- 10

ner according to the processes described in the state

of the art nentioned at the out set, in particular WO

00/ BY 192NRTR¥, whersﬁlRé‘f iti',dhr@?-cau(yﬂ,di in g;agﬁhmdirenétbiyll,@mim ®r isopropyl,
two-step ~process has been found to pe particutarty
expedi or” ISaa-OiRbenyipeen 0s . > Rhepyiprenoon:

i m dazol e-2-thione of the formula Il is initially

prepared. In the second step, this is then reacted

suct) t halNRFRY, svhiehe B'Sishs t-Buaied B isiQ@ld 204 -€ sticyoxgt NRESR' or

of the formula | are 15 obtained with introduction of

the desiPMubstituent R2. RLH N >=S I, Formula Il

1} Preparation of the imdazole-2-thione 20 Formul a |

| m dazol e-2-t hi ones where R3= H, halogen (Br, d, F),

O atikyl NR'GOR'kywheredk BiiepareB anddB ts pheryylit o pr ocess

A or B. By way of exanple, process Ais illustrated

for com pounds in which R is 4-fluorophenyl and R3

i's pr[qRé@@dR’ﬁU’swhé}éJR!Origt@ldC%n@yﬁom pounds in '

which R1 is 4-fluorophenyl and 's d, (25a), F

(25b) or O al kyl (25c, 25d) 25 (the nunbers in

; fer . npl es) .
A SBRTEE Lol s R e B B OB et = o -
NRARLO are not prepared fromthe correspondi ng
i mdazol e-2-thiones where R3 = NR4R10 but in a
m igigreteralbly Oranner according to proc- ess C
2-Thi o-substituted i m dazol e derivatives where R3 =
0-al kyl or S-al kyl can be prepared both according to
A partoday fraefeded embodimgnt arepthe cesspdRind3®f Me 8afid#Ch which R

s 4 erophpavis iy Gts-aIRG as s, wheis i Phey! Sieumet the benzyl
radi&d] ‘i‘ﬁé&gb%%uhglﬁufeﬁuéssiﬁdﬂfatéé‘ %géﬁef}‘%a i2h@tadichi&ifehd formula

usi ng ‘et I soni coti nate an
fl uorophenyl acetonitrile as starti érials. The
starting material s_argygeaver ondensat i on

reaction with the aid of netal - Re

3

where R*, R®, R® and A are as defined above, and m is 0.

A further preferred embodiment are compounds of the formula | in which R? is C4-Ce-
alkyl, in particular methyl, and R' is halophenyl or halo-C-Cg-alkylphenyl, in particu-
lar 4-fluorophenyl, 2.4-diflucrophenyl, 4-triflucromethylphenyl or 3-
trifluoromethylphenyl. R® is then preferably as defined below:

a) halogen, in particular F or CI;

b} OH or O C4-Ce-alkyl, in particular methoxy and isopropoxy,

c) phenylamino;

M/43166-PCT
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lic-sodiumin an al cohol, for exanple ethanol, into
2- cyano 2-(4- fluorophenyl) 1-(4- pyrldyl)etha none

“(l'tia).- The cyano group i's:then renoved by hydrolysis,

for exanple 10 with hydrobrom c acid, and
decar boxyl ati on, giving -2-(4-fluor ophenyl )-1-(4-
pyridyl)ethanone (I1VvVa). In the next step, IVais

~ d) conpiesriyegrdup by Fﬁémﬂnbr M@]ﬁl’fthﬁm&lﬂlkwﬁrﬁﬁ%@r bﬂz/lﬁﬁﬁjemin par-

f)

acetate In an a i'c salvent, 'such as nethanol

i nt ieulard op Gl fer- @wajkoxg)pr,(;;a@@-aﬂmi may e substituted. The amino
ané’ﬂo@gqﬁ%)géﬁﬁp%?lﬁ%g E;hg %{gd-bg- 1 h%ﬁérﬁbfeg ofstich radi-

t osydlates bemmjl}]arhtma meﬂ'ﬁxybgnzylang)nd 4- mbthywarmymminbyzi- '
treatnent wt SO oxi de and reaction t
azi $RUAOCERTRAMIRG: g’(irg“ﬁt& ToRgNAY! ?W'%t%@%‘?”%@tgy]ammo 1-

t hi S
acc‘(sn)r?é(ch}ngh nﬁﬁe .nEQWth.S(yaﬂFg@‘@*o%?{ﬁghp‘gzé{%@@s1&“2‘"‘6"””""3
Na Gdaiting) 3ihEnyiitoBildntinb) &) 4-ssshubiBoherybetra)larfincg)

(va) (Via) NH2OH NaOAc O -Tos 1) p-Tos-Cl N 2)
C2H50Na/ C2H50H 3} K5CN (h a) M 43166-PCT The
preparation Q thiﬁ5conpounds according to the

i nvention i the pyridine radical has a

hal bdfer; AS—4 or S-al kyl substituent is carried out
accordi ng to~5-scdRene 2 via correspondi ng

2- hal opyridyl -substituted i m dazoithiones (process B).
The preparation of these im dazoithiones is

conti i f & G2l i, BRI ERC U bl reny P as o

exanpl e. Imda- zolthiones carrying, in position 4,
al kyl and_cycl oal kyl radicals (Rl = Cl-C4-al kyl, C3-
Cr-cycl o. ) are obtained in an anal ogous nanner

0 t

start the appropriately

is thienyl, furyl, 2-, 3- or 4-pyridyl, thiazolyl, oxazolyl, benzothiophenyl or ben-
zofuranyl, where the heterocyclic radicals may be substituted by halogen, in

particular F or Cl, or C¢-Cs-alkyt.

RS
. R6

in which A, R®, R® and

~ are as defined under e).

M/43166-PCT
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W

10 substituted 2-fluoro-y-picoline ketones. 15 Schene
2. 0 1R (Ex 20) F(IVb) RL N, OH (IVb) NaN02 AcOH
‘RLH S (M HD) = 'JS(llb)N HNr Foff
(VIIIb) HCl RI =R1yP|coI|ne(R3= and the '

4 ol K P e >

ar ediphéhy!ptcm/i«lammbhe diphehylbrap-2yfamitb43166- PCT N
r121Pd-c

R5
NH—A—
R6

in which A is C1-Co-alkylene, R® and R® are H and

is tetrahydrofuranyl, tetrahydropyranyl, pyrrolidine, N-methyl- or N-
- ethylpyrrolidine; |

| RO
NH_
R6

in which R®, R® and

are as defined under h);
-NH-COOR', in which R is Cs-Cg-cycloalkyl;

-NH-CO-NHR™, in which R'? is C3-Cgs-cycloalkyl;

M/43166-PCT



10

15

20

25

30

wi th exclusion of noisture, in solvents suitable for
this purpose, such as hydrocar- bons, ethers and
“mextures thereof‘(for"exanpléihexane;“tetrahydrofuran;“
et hyl ene gl ycol, 'dinethyl et her), using Iithium

) R R SRt

m l, cyEibRe rh@t lamdes of the
N O—dl met h@l hf/iggr’oxgllﬁam)r?g = "CONCH3('OCH3) ", 20) "have

been found to be particul arI y suitable. Using
for exanple anyl nitrite /sodium
oxieg)'\zﬁq 3)2‘??1‘5' ’al kali netal nitrite and acid, the
y plcolyl ketones (I'Vb) forned are nltrosated |nthe
picaolyl position, The reactign of the y-p

n)k ket d?r&s-% S¥elPaiy. In whighdt s -Gedlitvdensifer ex/amnle cyclopentyl-
aqu has been found to be
o B By o Rk AR o Fhi s T eact i on.
the ni trosoketones are converted com pletely into t he
tautonerlc oXi ketones (VI.Ib) The oxi ne ketones are

TheARRRINGS aicostigite the inventen pﬁnth@eorspe%@ea gprresponding man-
robSEE e ol el Sy e it i ot

set, e paricudak\at 005t 7(10!2l ITh)e meaaoauom acmomdmgvteltye folichm'ng two-step

0Xi ke one d.in al C,. SO ion i
prdfisSThasb 8BS SaTR o PruriE iy &xPe RNt R drib B, 2 substituted
midi%kﬁ@-z-'tménéiLéﬁtthetf@rrﬁw‘éelltlé‘%iﬁé’lw BRIpANEH N t @H@(ﬂid&!‘%tep, this is

ket ones (23f These ammoni um két one conpounds aff or

theyr lte@lct%i:wqihgf@t tha Zdhip-substilutedinidaaelatdsgivatipes olhe formula | are

oo AL SRR Bt oo e

i m dazol et hiones of the formula Il b where R3 = F, d,
Br, O-alkyl or S- alkyl, as yellow solids (24b). The
pRépargti on of the conpou ording to the Rt N
i nvefiti 9a=4¢ n which the pyridi heh\%—zs radical has an 7 />_S
= OR*10), thi —FQRle'-%? N b
stituent (R3 = NR'4RM1 is'tarried out accarding
chenme 4 or schene corresponding 2- N
haf pyri dyl - substi t ut ed i i dazol et hi ones (process €&
seeulgl ow). 2) Preparation of the 2-thiFeimdadazoe
conmpound 30 The i m dazol et hi one conpounds of the
formula Il obtained according to process A or B are,
1) by Braparation pbihedMmidamole@tthioneat om i n t he 2-positi on,
converted into the com pounds of the fornula I
according to the invention. The substitutions, as
ImRIAgYIR-2-thidRes Axef® RAEYH Ndlogsn (B, GIOPE menagwﬂgsmm are prepared
schene 3, are carried out in a known M 43166
aceRIAing touBravgss ﬁqt%I%olﬁhlwa)bofs examiplestpropess Actsi ibwustrated for com-

ool Rk ol A gy AR, g forcom-

poeads Inywhkich R‘ is 4—ﬂuorophenyl and R®is Cl, (25a), F (25b) or O-alkyl (25¢, 25d)
(the numbers in brackets refer to the numbers of the examples). 2-Thio-substituted

imidazole derivatives where R® = NR*R'® are not prepared from the corresponding
imidazole-2-thiones where R® = NR*R™ but in a different manner according to proc-
ess C. 2-Thio-substituted imidazole derivatives where R® = O-alkyl or S-alkyl can be

prepared both according to process C and according to process B.

M/43166-PCT



changeabl e group, such as Hal, in particular C, Br,
1, nmethylsulfonyl, tosyl, etc. Suit- able processes
“are known:to the person ski 113 in the art.and B
described, for exanple, 5 in WD 00/17192, EP 0 372 445

Pr@g‘g gg 4.440, 776. The conpounds R2-X are known or can

10

15

20

ared by known processes as described, for
exanple, in WD 00117192. Schene 3 10 3. Substitution
_of the sul fur by alkyl halides and arylal kyl; halides

| "Thersy@rcw»%p f the sthsiuiea dmidazole-2dhiones whase is= & iearred out ac-

co% i nvent ion %l %}dﬁ&a%%}#@ﬁﬁgﬂgﬁg%%ggﬁ &F E@ate and 4-

flusrophBAABOtonitElepaeptartied hatarals.t hi oi m dazol es usi ng
4(5) - (2-hal opyridin-4-yl) substitu- tion. The process
(process C) is illustrated in schene 4 using the

ThE SHATE AHERSIs T2 comvakel i 2 HonBRE Ao sBglion with fpeggid of metal-
lic Bodiwsh dntamglavhbk fonkzatiple etremoheinfo 2pavand-(A-flnerophenyl)-1-(4-
oyl iagnanss ek TheiSAne. arpbe s dipa demores by hvisolypissfor example
WitNthh}ngg)rgr{%g%ol é;%&f; éﬁbf' ;H@Gé%&';kyfatﬂjrb" )giiHE S t2-14Lhi86rophenyl)-1-(4-
pyridyl)ethanone (IVa). In the next step, IVa is converted by treatmeni with ammo-
nium chloride/sodium acetate in an alcoholic solvent, such as methanol, into the
oxime (Va). By reaction with p-toluenesulfonyl chioride in pyridine, the latter is con-
verted into the tosylate (Vla). From the tosylate, the thione compound (lla) is ob-
tained by treatment with sodium ethoxide and reaction of the azirene intermediate

formed with potassium thiocyanate.

Scheme 1:

Synthesis of the thiones according to the invention according to process A

F

(llla)

,s‘
48% HBr = NH,OH Na
(a) —— P .
F NaOAc | =
Nz
(IVa) (Va) F
O Tos N= /
2) C2H50Na/C2HS0H &
1) p-Tos-Cl H
wva) )p 3)KSCN__ N
| )=s
N
H
F

(Vla) (lia)

M/43166-PCT
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4.3. 4-(2-Arylthiopyridin-4-yl)-substituted

hi oi m dazoles F Na+ F M 43166- PCT 19 4. 4.

2-Arylsul fonyl pyridin-:4-yf -substituted '

hi oi m dazoles 5 F (Ib) The reaction'is expedlently

Pr d d out in the amne in question, which is

-—%ﬁéﬁeﬁably enpl oyed in an amount of fromb5 to 20 nol e
eqU|vaIents per nol e equival ent of the 10 conpound

‘The reaction tenperature i's-generalty in the

Tth?TgEaW'Qﬁw q.fdbet@mms pecaydingriecthei lBV?-%t'Qﬂ ispwhich the pyrldme

rad?@%lsh% gar tlrr‘t%!n o d‘@ﬁy ace%1 Mﬂ]n%"'b& %}' aet gyl uraggu’t gbcordmg to

schmhbﬂ e lcofreslpm&im@tz;haiopljlﬂk:lya%ubst’mtﬁd #hiclaadithibheegprocess B).
such as alkalj netal carbonates or npnoval ent c

Therepakatiop Pt these ."aMazelﬂa@nas &g iliustraiac gsma|taa%§uraef;>-substituted
t I h :

ookt St6SA0TRE bR K TARSEne ) oample. mica-

zolkhitoey cau‘_r,msg; truposition %Idkﬂﬁhdmmlcmllmmdmalet(ﬁ‘ﬁsoq C4-a!kyl Cs-

1- C6- al k can not onl r
C?W%Bﬁ:g&) ‘Bbt?ﬁegr i A9 %%‘P&%ﬁp?@ﬁf’?ﬁ?@rﬁn% %@1 ﬁf%?@ﬁmpr'ately
su!@étﬁ@t‘eb@ﬁ&o%%P%bﬁﬁe Rétoﬁ@ecess C starting with the
(2-hal opyridin-4 substituted
2-thi oi m dazol es. 20 Process D:. The conpounds
according to the invention in which R3 is an al koxy
substituent (R3 = 25 O Cl-C6-al kyl) can not only be
prepared by process B or C, but also by process D,
starting with the
4(5) - (2-hal opyridin-4-yl)-substituted
cheltnglé)l m dazol es. The process is illustrated in
—stheme 5, using the 2-isopropyl oxypyridinine conmpounds
(R3 = OCH(CH3) 2) whene R1 = p-fluorophenyl as an
exanpl e. hﬂ43166 C{E{ tartlng materials (Ib) can
pf oc

repare by t he Sses descrlbeg1above Schene
N I 5;) 5 4h(2- pyr| yI)|s uted Rt =
2t hi oi mi d: az _ E
F

F
(Ex. 20) (IVb)
NaNo, X R1 H/PE-C10% A\ Rt
Vb — ! _ - |
( ) AcOH Nz 0 HCI N._ = o

F )\ F
(Viib) OH (Vilib)

SCN- RIS N
(Villb) ——» | >=s
Xy N
| H
N =

(Ilb)

y-Picoline (R® = H) and the halogen- (R® = F, CI, Br, 1), methoxy- (R® = OCHs) and
methylthio- (24, R® = SCH3) substituted y-picolines are lithiated in the y-methy! group
M/43166-PCT
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NCI F (28) F (31) The reaction is expediently carried

out in the alcohol, which is preferably used in an 10
~ anount” of from'5 to 20 nole é&uivalents per nole "

equi val ent of the conmpound (Ib), in the case of |ower

wutﬁlheé%ﬂfslé@bﬁt@ sgtﬁ %Cﬁgfgcgyﬁﬁindr db@t’%aﬁt u;'ia_‘\é?)loggt guch as hydrocar-

boits, &thefy endahigurRel therdart (rﬁ@rneﬁarhb@héxm dtetr%h?drdﬁh\%n ethylene

reaction tenperature is generalty wthin

glyeala gimethyl idherdesingl Bbiven ﬁusowowl@mldas(é%) an@ ﬁber? condensed

wntﬁ sﬁ.ﬁ%ﬁ[es c%nrbo}tgﬁclgﬁ%?gﬁ}r%vego@l -(gggpg?cﬁ'- O@ﬁ? t%}l Here, the

anides &f thehoO- Wnﬁé‘thw A?@l@btylalriﬁhe (R? G@!\ICE!-g,éG(BHe)iQe‘) #eve been found
ing the reaction. ternatlve@%bﬁt he exchan

to e @@WW&E"%$U'E@%X‘95'NE nifkigea se%rfoaﬁxamlwmywitrite fsodium
me?ﬁ&i éét%r; H«gﬁgsaﬁgéh ?%}éig‘)i(lgltsﬁag‘ag c;@h Iﬁ%‘fﬁ% %t@h?%gm ) formed

areonitroeatedtinrths yeplcbllybp@a‘mm Wed mwetion lofi thé qq:&o@iﬂﬂ@one dissolved
t he Leactl ona g’[ 0- ceed under cognditions conparabl e
s

in glpgiabarels aglds WHN lePys SPRtusR Ridiesqdution {‘9%599“ found o be par-
s DU L RS 8 e o

pletely NG @@Rjaldomeri€ ioxBné ketqmes{slibl f r om t he
4(5) - (2-hal opyridin-4-yl)-substituted 2-

t hi oi m dazol es. The process (process E) is illustrated
Thé BxFed R@ﬁ‘)n@s Jarie' %&Qbédhﬁ Qcol#tﬂ@%%ﬂt@i‘? |F|Qhé g?’eseriﬂﬁ'c@(ﬂ%}ogen and
wher e = p-fluorophenyl as an exanp econd

mlmﬂratsmds;vtgr exaraplet Hel, mmm@lpﬁﬁa@um—omﬁermﬁ ctesgw the@mmonium

H, NHR10) 2- thi oi m dazol es
sal%%ﬁﬁgﬁ‘lﬁﬁ%gggéém% éﬂi?? (g§§ erivatization to am des,
Alternegigelgnathier exirba®dsned dah e reaitice@ ia ld?@dhdllb%tﬂ@tldmm the pres-

be obt ai ned (process F} This is illustrated in

en%%ﬁ%wea'ahacmim feaeramples i ROaywsing ABcHUsulos@ie the corresponding

th obt ained from
jg; ? al op d| n-4-yl) conpounds via the

Thdééhﬁmmmd@ame dompbunts aﬁorm@ﬂt&dactlém) poakal nigtal ihlibcyanates
this variant, the halogen is substltut
for \eramads, RPtassium JhigGyanata in Sy m@hﬂforamlse (BMF ) with heating un-

_derfﬁﬂgﬁ,t ﬁ%‘%HﬁdéonléﬂF\%he%oéWtﬁétfsﬁﬂmééfng/ggF R et &Pd@r O-alkyl or S-

am no group, see sche Protes
alkyihias yeltw selids (2¢bjar i ant al so al |l ows access to
al kyl ated am nes from al dehyde and ke- tone
precursors. If the conversion of the azide group into

Thé efdration BFAHE dotpdindsestcording to the invention in which the pyridine
radical has an ether (R* = OR"%), thioether (R® = SR'™) or amino substituent (R® =
NR*R') is carried out according to scheme 4 or scheme 5, via corresponding 2-

halopyridyl-substituted imidazolethiones (process C, see below).
2) Preparation of the 2-thioimidazole compound

The imidazolethione compounds of the formula 1l obtained according to process A or
B are, by substitution of the sulfur atom in the 2-position, converied into the com-
pounds of the formula | according to the invention. The substitutions, as shown in an

exemplary manner for some compounds in scheme 3, are carried out in a known

M/43166-PCT
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out under hydrogenation conditions using a

hydr ogenation catal yst in the7presence of 15 these

al-dehydes and ket ones; -al kyl dt’ed" ami nes where R3"

NHCH2- B or NHCH(aIkyI) B are obtai ned (process H
d ,when t

i ggﬁfnsg gﬂ&lﬁ,%c&p q ﬁuéﬁﬁm bt a%?@,etl-ﬁqgompound lla or lib is

rem WHHTRAS irhad T)Bﬁsﬁblbr”solvéﬁﬁ s%haweﬂ ALbREl. Xis an easily ex-

“raza-Wttig reaction wi'th an aldehyde (or ketone) are
chanrgrablel group, isweh a4 Hak tmpaﬁ@ulaﬁ@u Bx, Inyrethyeulfqnyl,doeysetc. Suit-

ablg RSP SRS ool 5.8 S R T i B Bt el g6 example,

in AED @017 102 EPAOTITOMAS ghd US ¥|440STHE: ITHaIE®E ounds R2-X are known
2-thioi mdazoles NH2 K2CC3, Cu F M 43166-P

or gan beipsapared éwdetnvéhprqﬁeéaes pedeseribedh f@mexmleeimwo 00/17192. -

question, which is preferably enployed in an anount

of from5 to 20 nole equival ents per nole equival ent
Schémiel® conpound (I b). The reaction tenperature is

generally in the range from 100 to 200C. If desired,

it is also possible to use an inert solvent, such as

! nd I 8hgY; }

3. ;ﬁéﬁég@fﬁ I%fr @g@p@%ﬁl E? %ol i g%eﬁﬁgt%@%%fg]aﬂﬁes or alcohol sul
fbmﬁemriate addi ti ves, such as al kali netal carbonates

or nonoval ent copper halides (to neutralize acid

equi val ents rel eased or to catalyze the elimnation of
3.1fhal ogen). The 2-am nopyri di ne conpounds can be

obt ai ned from 2-am doacyl pyri di nes by hy- 10 drolysis
or else by aziden stitution of the N=Fhuoro
nds and subsequ
Hdopyri dines (6.3),
um BHztarbon in ?I

N 'Nalﬂgoa N J

¢kanpl e by hydro
@lic solvents. 1 6>2_S
,NOoH, ~ ~

H
E F F
(lla) (la)
3.2.
N== N=— N=
N\ PN ¢ F\
N H.C—t
[ s —— L )— 5T [ D—s
N A N N
H ALO,
F F F
(lib) (Ib)
Process C:

Compounds according to the invention in which R® is an amino substituent (R® =
NR'R") are prepared from 2-thioimidazoles using 4(5)-(2-halopyridin-4-yl) substitu-
tion. The process (process C) is illustrated in scheme 4 using the 2-benzylamino (R®

= NH-CH,Ph) where R' = p-fluorophenyl as an example (25f).
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K200B H-S H's 20 6.3 HOl H2 NaN3 [HWPT] H2 [Pd-C
10% (1k) M43166-PCT YRIO R 5 6.5 H2 [Pd-C 10% H

“NH2N; , Ph - PhPh -P(Ph) 3 R10 Rt her conversions of the

~am nes obta| ned (1k, 1d) by derivatization are
possible 10 (process F). Wiat is used are reactions
of the amnes Id and Ik both with acid anhy drides and
‘Théstatifd hesteAas (tbq c8h'te prephRR bfAedSiocesddediried above.
' reactions with chloroformc M43166-PCT esters to give"
urethanes, with isocyanates to give ureas and with
Sc@%ﬁ”nl 4’,socyanat es to give acylureas. These formations
“ivatives are illustrated in scheme 7. Schene 7 5
5 Conversion of the amnes (1k, 1d) into am des,

uret hanes and ureas + O=C=N-R10 1246 R7
4.1. 4-(2-Aminopyridin—4-yi)-substituted 2-thicimidazoles

{Ib) (Ic)

10
4.2. 4-(2-Aryloxypyridin—4-yl)-substituted 2-thioimidazoles

%:

/CD

Y
\_/
=z

F O
(Ib) (Ic)[ j

15 4.3.  4-(2-Arylthiopyridin—4-yl)-substituted 2-thicimidazoles
F

F S Nat
oy :
N

e
O’J
L ]
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INRIO 11 rl OCI'K ORLIO O O=C=MN/ 1261 R10 R7 HH
NyNURLIO O O 10 In vitro and i_n vivo, the conpounds

accordi'ng to the invention sh i:mmunonodul-at - i-ng and
cyt oki ne-release inhibiting action. Cytokines are -
proteins such as TNF-a and 1Il--p which play an

inportant role in nunmerous inflammatory di sorders. The
com pounds according to the invention are, by virtue
of their c ki'ne-release-inhibiting  action, suitable
4k e londaiidn A yisRsHie e 0 e aaoRst h o

di sturbance of the 15 i mune system They are
suitable, for exanple, for treating autoinmune

di sorders, cancer, rheumatoid arthritis, gout, septic
shock, osteoporosis, neuropathic,pain, the spread of

H'V, HYV denentia, viral nyocardjtis,

i nsul Fr_glependent  di abet es ~pgri®adon- F divsor der s,
resteno al q.pecia T- cepl 8tion as: atdﬁl W th
HI V i nf S AIDS, p asi ¥ acute
pancreatitis,| on r-e&eﬂ—eﬁs—ei— al | og l />_S\
t ranspl aritts,~~aiN er g| c pneunoni a, art@riogcl dfosi s,

| erosis, cachexia, Alzheiner'm
stroke, T™gftus, colitis ulcerosa, norbus Cr
i nfl ammatory bowel disease (IBD), M43 25
i schem a, congestive heart failure, pul rmﬁaﬁ@
fibrosigipyhepatitis, glioblastoma, CGuil- If)ci) rre
syndrone, system c |upus erythematodes, adult
respiratory distress syn- drone (ARDS) and respi ratory
di stress, s ndro 5 Th unds .accordin
Th?r{%ﬁt{%ﬁ RO ATIPG o ol 105 ERURS ds cLRAN QUAIER is preferably
RPRUA SRlduKt 6Ffrb}??50t8rﬂipmbq’e°' eBliva n@ ?Ewﬁo‘?e Yoy Ient of the
t her therapeutically active oun e conpoun
compnuba (Mmearmcéubnothhenaturem g'ener@ﬂmelnathe navgey drom 100 fo

Y.ale. | at,ed and. ad stered i he form of .. . .

2005 releSire Ao s SIRBARREIER D sk 8h Shert it 816 Gsndionane, di-

me%%‘lfo‘t‘ﬁaﬁﬁ@odiﬁﬂﬁ/lé’éété‘rnﬁié ttahbSthpRPE ATBRBHYIH A olBRE! é’rfeS and ap-
dilu 10 'ents.” The conpounds or conposi'tions can

pr Cmﬂlﬁim pddifves) soichlasyalsali pataincasrbanatgs or monovalent copper haltdes (to
neutralize acid equivalents released or to catalyze the elimination of halogen).

mul tipl &

The compounds according to the invention in which R® is an atkoxy substituent or al-
kylthio substituent (R® = O-C1-Ce-alkyl, S-C4-Cg-alkyl) can not only be prepared by
process B (starting with appropriately substituted picolines) but also by process C,
starting with the 4(5)-(2-halopyridin-4-yf)}-substituted 2-thicimidazoles.

Process D:

The compounds according to the invention in which R® is an alkoxy substituent (R® =
O-C4-Ce-alkyl) can not only be prepared by process B or C, but also by process D,
starting with the 4(5)-(2-halopyridin-4-yl}-substituted 2-thioimidazoles. The process is
illustrated in scheme 5, using the 2-isopropyloxypyridinine compounds (R® =
OCH(CHa)2) where R' = p-fluorophenyl as an example.
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preferably, they are admi nistered in oral dosage
fornms. The type of pharnaceutlcal conposition or
carrier or diluent depends or? the desired

admini stration form Oral conpositions, for exanple
can be present as tablets or 15 capsul es and nay
conpri se customary excipients, such as binders (for

) Thestarfihg matgrials (1b) candeareparagbbytheprosessed déscribed above.

tragacanth or polyvinylpyrrolidone), fillers (for ex-
anpl e |l actose, sugar, cornstarch, cal ci um phosphate,
SchRémiig:ol or glycerol), glidants (for exanple
ium stearate, talc, polyethylene glycol or
silica), disintegrants (for exanpl e starch) or

t1ing agents auryl sul fate).
4'(?‘%&9’8’%5[“&!”"&@")2?@&&@?5‘%@ the form of
aqueous or oily suspensions, sok t|- s, emul - sions,
s, elixirs or spimii and the ¢. They can al so
eseft as a dry po r whi ch ecHnstituted
r or anot her SUI able carrier liquid
T GRs may TOMPrise clst onpry_additi vés, for
uspending agentisi, flavorg, diluents or
ifiers. For parenteral adm nN ation, it is
po$si ble to use solutions or 25 sugpensions with
cust omary pharmaceutical carriers. & onpounds or
conpositions according to the .invention can be
P ni stered to namal s (man or anal) in a dose of
fromabout 0.5 ng to 100 ng per kg of body wei ght per
day. They may be adm nistered in one individual dose

The repdlioh & Aty Caring G0 B theocehilo i isiefrabliused in an
aw@&aﬂbm&n@tdﬂzo histe baﬁtva%fﬁz& 9€‘r3rd@% eaulvarén@l @ﬁﬂfé étﬁﬁp&m (Ib}, in
C. Donat and S. Laufer in har m

thecpase ofdgwer sigabiols also LD, orzeobondned le&@qulé@entﬁl uhthe presence

of dARRe s, ﬁ%ﬁ%ﬁ?‘ Pﬁﬁ*&@%&ﬁ%‘%@C@ﬁﬁ%&%?sfomééﬁld etc. The

regdtioR asperiidre ig ng ItI@ith@lbéiilthrbﬁgé@fftﬁé m@?alcoho[s in the
I ncubat or f5% 95/o noi sture-saturated air)

at
cagerpf highgt glcohels e raagarfeor HAR tor 20R{Cat b hagibern found to be fa-
3 6
vobb 350 Bt 58O e Bk el ksl 1) gplp i Sourar aur-

1ngahe)eéc:tlon4 hours. The reaction is stopped by placing
the sanples on ice, adding DPBS buffer and then
centrifuging at 1000 g for 15 mn. The anount of

ol SReTNGRGRTo i PBESAp IR g e priy -

stitwremtocart beacarciet| mt(ﬂaamse)arﬁerostage: nmthpcﬂyaﬁm’sisnfﬁD‘Eé\ample at the
| ood E are .i sol

sta\ég%ﬁlé%pxgg%@ (?'Ifgfa?r '@ﬁ ear’pnr@t I&;gra%( %He A cgggss,ithg reactions pro-

ceed under conditions comparable to those just descnbed for intermediate b (22c).
Processes E, F and G:

The compounds according to the invention in which R® is an amido substituent (R* =
NR'COR') are, firstly, prepared from the 4(5)-(2-halopyridin-4-yl}-substituted 2-
thioimidazoles. The process (process E) is illustrated in scheme 6.1 using the 2-
benzoylamido (R® = NH- COPh) where R' = p-flucrophenyl as an example. Secondly,
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thapes clyrinepagi

10 1.077). The cells are washed tw ce vi th DPBS
buffer, resuspended in macro; phage SFM nedi um and
-adjrusted to:a cell count -of £1Xx106 cel I s/m . The -
resul ti ng PBMCs suspension (sanples of in each case

aftg} fePhyarBRs' %Eh%Sﬁd&uﬁ)r%&l@%gquﬁh{éﬂuﬁ@ ENRIH, NHR™) 2-

~ thioimideizoles aaUUMrecb-acyI}:ttémrorlﬂemanzaﬁb@ toanmiides, areas and ure-

‘then stinmulated wi th 1 n each case 1 pl/m of LPS
%@puﬁgtttg%s,rﬁag ecbtaineddRresessdoh Chis;is |ilustrated in

S sat ) t
scHefe B8 Ty =2 ethiAbBimi S Jorairstr BOlcbundRnaf B! pfived from
(Swzihalommdlrt-l\w centpon.rhdgl vig ﬂte 1 588D-agidopyridih24-pi) ncompounds
d TNFa.in th | as . )
(Prgiss, B Anits YafiAgh the helesdrols: Wi twBdEnidpoptically by an alkali
Ci t
mell o AR the bz Caroib s ahbh & ourgﬂfzgt%awﬁ%%&eﬁ nﬁg Hos into the
amifieegrplipt sae sehamedshed three tinmes with water, and
50ul of kinase m xture (50 mMMtris- HCl1 10 m\/ll\/gCI 2,
10 mM P-gl ycerol phosphate, 10 uglm of BSA 1 nmM
Prdékks HO0 pM ATP, 100 pM Na3vO4, 10 ng of activated
p38a) with or without inhibitor were added into the
wells, and the plates were incubated at 37C for 1

o i PR R BB AR o an v

tonengreberdbrs. Ththeptsrivession ehd agile pvRRNee dhineegroup is carried
" tinmes, and goat-antirabbit |gG | abe Ied with al- kaline

outppsiep hadEpoenaien &eaévaoa@ using g bydregenptien catalyst irkthe presence of
the%ﬁt' deBNARAN ey (%1 &g%ﬁ& ”é?rHr‘?éé ' @hr & ORp! eX)NHCHz-B or
e plates were was ﬁr e I Mes, e al kal i

NH@IPrt(aH!dyE)tBimé ﬁblt@hedtt(prcmebﬂti-ﬂ Oscl'(e&méml-%- IR, sanfle M@Bls obtained
was added at 37C f

Cl 2, 100 ul/well
thngﬁ 8gids 5%@“@%&@%@ bephing &n gbve therphasphiaids) apd these im-
t
de$ShIATRES HBF o SN 1] et 2 &% Addijachiof Ketone) are reduced
to thé ankines nswgtcannplesmdades firooess IH, sctiEme B.3el ow. 5
M 43166-PCT . 28 Table 1: Test results Conpound 1 C50

(uM 1GC50 (uM

The starting materials (Ib) can be prepared by the processes described above.
Scheme 6:

6.1: 4-(2-Amidopyridin—4-yl)-substituted 2-thicimidazoles

M/43166-PCT



PBMCA 1 <50 (uM Whol e bl ood No.p

38TNF- al L- 1bTNF-al L- 1b 252. 2Q. 35 25b3. 82. 80. 30
©25¢8.74:62.77.22.2:25d1.90: 1%25e3:10.50

25f 0. 650. 630. 108 25g0. 790. 640. 056

e o a6 8B

10

15

20

Gar8 afthdind of froin 5 o 22 1ihoks 8qdiaiehEd ger’ hdkd equivalent of the
‘041-2500;,900.370. 044 26a60 01.8

‘ 25n0.
cor@@eun34(8b)sz e seaciion,iemperaturesisogeperaiy. ipathe range from 100 to

9 2 :
2099528 k8, W13 1460 Sobetie o e e oo 4 prane, o
mdthcrmande odiethyiladedarnide, rteiraetgylurea SmtBNG®IiRGHe, etc., and ap-
prqer@g ESG%V%%%WWF kgl medplrarbgnates or aonryalsnticarper balides (to
ne%t??l?_é'lz gﬁh glﬁy " sle %syegr%rx t;/) catalg//ze e elzmlyagg? of halogen).
le (al)

The 2-aminopyridine compounds can be obtained from 2-amidoacylpyridines by hy-
drolysis (6.2) or else by azide substitution of the 2-fluoro compounds and subsequent
reduction of the 2-azidopyridines (6.3), for example by hydrogenation on palladium-
on-carbon in alcoholic solvents.

6.2
F ET H
® i o "SR
P RLN) = 8] ] .
//N - Z N - 7N
N—( KCO; N—I( NJ{
H g H g H g
/ / /
(Ib) (1d) (le)
6.3
N\ F N\ N3 z
» |
F NaN, F F
—_ B ——
~C N HWPT] N H,
E_(s - N g [Pd-C 10%]
/ /

(Ib) | (li) (K
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10

i A mxture of ethyl isonicotinate (75.8 g; 0.5 nol)
and 4-fluorophenyl acetonitrile (67.6 g; 0.5 nol) was
added dropwi'se to-a soluti on?df netallic sodi-um (17.3-
g; 0.7 nol) in absolute ethanol (250 nml). The
reaction m xture was stirred at 100C for 10 15 m n.
The reaction m xture was then cooled in an ice bath,
and 600 m of distilled H20 were added. \Wen the

Cmi xture-was acidified with concentrated HC (90 m),

6.4 he hydrochl ori de of al was obtained as yell ow

precipitatg at pH 1. The precipitate was filtered

of f, WRW H20 andpdri ed under redLI.\gedOpressure N

over . Mp. 226C 1% 2- (4-Fl + 7

ugroph ) - 1- pyri di n-#-yIRéfhanone (a2) A sapution of

g; 0.15 nol) in 48% strzlngth hydr obr om E

Mas stirredeunder refl .

m xt ur -Kas cool ed in afice bath, and theHpreci pi N
tate obtaimed (4-fl udPdpHemyl acetic aci djPdéad0%] | tered H
of f and wAshed with H2O. Wien the filtrate was
neutralized with anmonia water (80 m) a2 was obtai ned
as a ddkk- green precipitate which was filtered off, (id)
washed with H20 and dried under reduced pressure over
P2C6: |ight-gray/ beige powder. Mp. 215C 25

6.52- (4- Fl uor ophenyl) - 1- pyri di n- 4-yl et hanone oxi mre (a3)

Sodi um acetate (36.1 g; 0.44 nol) and hydroxyl ani ne
hydrochloride (22.0 g; 0.32 nol) were introdugethky
a suspension of a2 (21.5 g; 0.1 nol) in 50% st )
30 nethanol- (350 m). The reaction m xturesaas syirred
under reflux for 1 h. Wen the clear soll >

cooled in an ice bath, a3 was obtai ned as

precipitatE which was il(tggred qf f, shed vvit‘l%o
and dried pnder red d P surcle/@%rﬂmPZCB. M p. A55C
M 43166- PCT 2- (4-F ophe{W|) - I~ pyri di n- 4- yl etjirpnone,

O [ et hyl phenyl ) spl fonyl ] gxi me (a4) 5 Under an

() at mosptere| o \ a3 (10.1 g; 0.4 nol) was
di ssol ved | n db (e;'\byri - dine* (90 m). The solutNeR10
was cool ed|to 6C, a{l‘l'ﬁ( ol uengsunN @dnyR1@hl ori de {( 107 1
g; 0.05 npl) was addqt% a IittITe\Kal\itirre. Af te
addi ti on had ended, the reaction m x-* tetg”Wys stirred

at roomtenperature for 20 h. The m xture
poured into

" AcOH
|N\ N._-R10
=
F
7 "N

S (id)

Further conversions of the amines obtained (lk, Id) by derivatization are possible

(process F). What is used are reactions of the amines Id and |k both with acid anhy-

drides and acid chlorides to give further amides, and also reactions with chloroformic

M/43166-PCT



10 500 M of ice-water. The precipitate (a4) was

filtered off, washed with cold H2O and dried in a
—-drying cabi net at50C. Mp. 381 -C 4- (4=Fluorophenyl) -

-5-pyridin-4-yl -1, 3-di hydroi m dazol e- 2-t hi one (1a). 15

os ) g8, RAFRARBSH By et o Y i deffsfppances

glvbmeﬁmream dheskrfeshationy efidurivdtived aitd ildstedtetdh athérfe 7.
“orrsodium (075 g; 0 0.03 nolY) inabsolute et hanol (30 m)
was added dropw se. The reaction m xture was stirred
Schtma@ for 5 h. After addition of diethyl ether (500
"‘lﬁr]é‘)—s, tirring was continued for 30 min. The
Copversign ¢fethe amineSk, B dntbidntides duretfarescantasiead Wit h
di ethyl ether (4 20 x 50 ml). The conbi ned et hereal
phase was extracted with 10% strength hydrochloric
acid (3 x 90 m). The aqueous extract was concent rgt ed
to a vol umiR7of about 40 m, and potassiumthi Rlcyq\pat}é
: 7567(@10) was added. The reaction m xgUre wys R10
defl reflux for 1-h. VWen the m xturle e
ed Rith 5% strength so- di umg
(270 M), a5 was obtained as a
Aate which 25 was filtered off,
and drNeé(ln a drying cabinet at 60C. Yield 5.
(79% ; Hm 3. 382C 1H (DVMBO-d6)~” 6 (ppm 7 1 (vl 2H,
4-F-Ph), 7.3 (moZHO Pyr) 7.5 (m 2H, Fafh), 8.5
(m 2Hy4- Pyr¥, ﬁ&é ohapaeakl qoNH 30 The

foll ow ng conp e o(met)al ned i N*a correspondi ng

manner: 1 b: (4 fhorophenyl

-5-pyridin-4-yl-1, 3-di hydroi m az-ob&cthle one 1cip; )
4- (4-chl oropﬁa‘enyl) 5-pyridin-4- 1281 4 H R10
yl -1, 3-diph m rnglaz e 2-thi one 43166- PCT 1 \ﬂ/ \[(

4- (4- br 1')-5% pr|d|n4yl 1, 3-d
i hydr oi M zoI -2-t ol e 4-phenyl g5-
E i hyr0| m dag ‘2 thl one Exanple 2
| - Gh efreNhyl - 4- et hyl sul f anyl benzene (2)
4- Met hyI,@..L!(f anyl benzyl al cohol (30.5 g; 0.2 m)lﬁ
di ssol védl i® dichloronethane (180 nml). A solutiofn of
t hi onyI chl/oride (23.8 g; 0.2 nmol) in dichloronethane
(120 m )10 was added dropwise to the initial dfarge,
whi ch vvas kept under reflux. The reaction m xture was
stirred under reflux for a further 2 h. The sol ution
vvas cooledto room tenperature, washed with H20 (2 x
., dried over Na2SO4 and concentrated. The
In \61!’@ y?nldég ivilee the FOMROURdS PErarding taciedrveriaroshaws grayRemodulat-

W‘f %qge%)sse !3&5“@@%&@9.‘ %@eﬁ ?%éﬁ?’%ié%éﬁ abSTNF-o. and

IL-B which play an important role in numerous inflammatory disorders. The com-

%ﬂhHZO

. pounds according to the invention are, by virtue of their cytokine-release-inhibiting
action, suitable for treating disorders which are associated with a disturbance of the
immune system. They are suitable, for example, for ireating autoimmune disorders,

cancer, rheumatoid arthritis, gout, septic shock, osteoporosis, neuropathic pain, the

. spread of HIV, HIV dementia, viral myocarditis, insulin-dependent diabetes, periodon-

tal disorders, restenosis, alopecia, T-cell depletion associated with HIV infections or
AIDS, psoriasis, acute pancreatitis, rejection reactions of allogenic transplants, aller-
gic pneumonia, arteriosclerosis, multiple sclerosis, cachexia, Alzheimer's disease,
~stroke, ictus, colitis ulcerosa, morbus Crohn, inflammatory bowei disease (IBD),
M/43166-PCT
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_Ialrf-laﬂél symdmméusyswﬁ:ﬁc fpus’ 89timatodes OaULIE TOSHiRitdyedistress syn-

10
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35.

Ph) Exanple 3 20

1- Chl or onret hyl - 4- met hanesul fi nyl benzene (3) A sol ution
of 2 (17:3°g; 0.1 mol) in ghéeial acetic acid (150 m)
was cooled to 10C. A solution of H202 (35% strength

for . The m Xxture was cooled inan ice bath, icCe
drom@\lﬁl;)s\)\,agd respiedony istfess sWndreme. was neutral i zed

Wi th amonia water (290 ml). The aqueous phase was

extracted with ethyl acetate (2 x 300 nl). The organic

Th{lag'@ggwﬁ écgﬁg'n W'rtblg rg?egagascrgt%oﬁmmstgté tl'%\f%rs individual

theraneudically a@tmeommp@nmsorm mlxtwa withc émeran@uuczal!mactwe
corﬁﬁoﬂr\'bé\'h*ﬁe(&%c?ﬁnds cgan(l%’min%@%ré on |r %%m gdéhegal however,

thex_am Qr@u?;tzﬁ%i mﬁraéﬂst@'@ﬂ igghe g"@f gh npcghlpgqlld:ﬁagmgﬁ[tlons i.e.
as nﬁxtﬂtﬁs’@”’tﬁé lalcﬁwtbmaaﬁd@mﬁtﬁ)sﬁame%muﬁ@l z@irers or dilu-

uce
entggT he? ggwp&ungs o? gowpasmen%gaﬁ%ﬁaé}ﬂln@g?:@poqrap]*pr( g%renterally,
prefarpblyTtheyraracdnuinistered im eralaiosage fores.under ref |l ux
for 4 h. The m xture was cooled to roomtenperature
and filtered. The filtrate was washed with saturated _
Thettrecs phesmacewlical omposiiendricarienadiNgnbirpendaarsine desired

adrﬁi@ﬁi@imntf{)ﬁﬁ | Ofhl Q:Brﬂdb%lt%g afr "exah@?@ ; ca%StEeg gﬁisﬁﬁfjas‘l?atﬁets or

| ne white so i d
&%@1@’) may qomRfseXusio rpgry %@Ipt@p@) such gs inaers Eflgr example
syrl(t‘ﬂaiZQum aralfic( gelafit, so@biws.@gac%iﬁth of p8lywihylpdirtolidone), fillers (for ex-

e AR e s A Bl PnsPRates spridol gpgivcerol). gidants

(form)@@mlednagra:&alumtsrhe;aramltalcy;beiyeth@magIgcol 65 smca)rmits)mtegrants

Wl%%; B%gﬂﬁa aﬁe’nﬁ?ﬁ@ %Qaljhgﬁ &%’g}gﬁ%u@l %fa?%) Liqwd oral

preparagiogsigan assupme thg, fggn ©fiagueoys or ol 55$lgsnpruapnscaoiujlons emul-
siofs %?rd;ib elikirs 8r §pﬂé§'s a8 thd fikd ITIRSy €n alsbbe present as a dry pow-
der v% ch |sgrec*c3>I efltuPede usmg water or another suitable carrier. Such liquid prepa-
rations may comprise customary additives, for example suspending agents, flavors,
diluents or emulsifiers. For parenteral administration, it is possible to use solutions or
suspensions with customary pharmaceutical carriers.

The compounds or compositions according to the invention can be administered to
mammals (man or animal) in a dose of from about 0.5 mg to 100 mg per kg of body
weight per day. They may be administered in one individual dose or in a plurality of
doses. The activity spectrum of the compounds as inhibitors of cytokine release was
examined using the test systems below, as described by C. Donat and S. Laufer in
Arch. Pharm. Pharm. Med. Chem. 333, Suppl. 1, 1-40. 2000.

In vitro test with human whole blood

The test substance is added to samples of human potassium-EDTA whole blood (of
400 p! each) and the samples are preincubated in a CO; incubator (5% CO»; 95%
moisture-saturated air) at 37°C for 15 min. The samples are then stimulated with

M/43166-PCT



10

15

20

25

30

35

OH) 25 Methyl 5-chloro
- 3-chl orosul fonyl - 2- hydr oxybenzoate (5b) 5b was

mmol ) using the method described in the synthesis of
5¢. 30 ' H-NWR ( CDCI 4.06 (s, 3H CH3

3): 6 )
1 pg/imlof WS (E.epli Z&Blezl?at @33G1§npggﬂﬂir(cdbatoH(5%zC@2; % moisture-

 satfrhndd aip %4%§§§-gfﬁley\"éacﬁ?5ﬁ R8GPRRH By ARG théShmples on ice,

316

adding DFB% buffercany] (e Reniuging: 300 q foe 1 5Anio The ot of IL-1p
ano(e'(l; ISF% i e pRIEPaIFAs RNt BthénWetdrmiredBY IELISA. CCl 4

) was cooled to -15C, and chl orosul fonic acid

(17.5 n1_'i %SB nmol ) was added dropwi se 5 over a period
In vifro testi ting in a tenperature increase to

1)

2)

-10C. After the addi- tion had ended, the reaction

m xture was stirred at roomtenperature for 2 h and

t hélihe hmembadcletr 561 (RBMCs)dromar ursaapotassivratEDTAl whole blood,
coul d be detected by thin-Ilayer chro- matography. Wth

i célled g aFR1 I90lgkado by densify adient cesl wgaipn (Histopaque®-
T . . ( . . )
e e RIS NP 4 bl macro
10 phagerSFMheedingemd agjustez! toces celbpauretofd xd0f caltsdmt.he

aqueous phase was extracted with CH2ClI2 (3 x 100

m ). The conbi ned organic extracts were washed with

SatheaF@ééntirgaﬁbm@é %h&?é‘lﬁéig? )i%;ﬁmﬁféslegf Y 8hci\N24se3 ci:ﬁﬁ* and the

concentrated. Trituration o e ol rown residu
wi ttestdsuhdtgnceeatee preincubated ati3B€ pr acCHL tintubajonéd% CO,; 95%

" X0 B{rt SR le B ox 45 i, ThE Fahogh atbijgen §f0kted with in
(9.eaéhl casé. Lulttal ofGH2S éE.Joﬁ]@zd;EB) at Br°Binba 180, eubbitor (5% COy;
8. SZSG}Qdd" 1 ﬁl 2.1/ 8. Hz, C6-H), 8.63 (d, 1 %—I 2.1

Hz ,95¢ myistere-saturatensing fer 4 howgad ieweyreaction is stopped by placing the

- 5- t obenzqj g.. aci epar . 6

(0 SBEMHIEE o RRE o RE £ S R RS RHE SR uih B2 i 80 g for
Syn2 e sThe &hodft ofLL TP Bhdarmh ah i pitishin SiparhBidnt is then de-
sulfate. 1 HNWR (DVMSO-d6): S (ppm 5.39 (bs, 1 H,

ex éeranpedbyd;LIBA: boxyl -OH), 6.90 (d, 1 H, 8.7 Hz,

C3-H), 7.45 (dd, 1 H 2.5/8.6 Hz, C4-H), 7.75 (d,1 H,

2.5 Hz, C6-H), phenol-OH not visible M43166-PCT 34

Kinase assay

At 37°C, microtiter plates were coated for one hour with 50 il of ATF2 solution
(20 pg/mi). The plates were washed three times with water, and 50 i of
kinase mixture (50 mM tris-HCI 10 mM MgCl,, 10 mM B-glycerol phosphate,
10 pg/mi of BSA, 1 mM DTT, 100 uM ATP, 100 uM NazVOs, 10 ng of activated
p38a) with or without inhibitor were added into the wells, and the plates were
incubated at 37°C for 1 hour. The plates were washed three times and then
incubated with phosphorus-ATF-2 antibody at 37°C for one hour. The plates
were once more washed three times, and goat-antirabbit IgG labeled with al-
kaline phosphatase was added at 37°C for one hour (to fix antibody-
phosphorylated protein/substrate complex). The plates were washed three
times, and the alkaline phosphatase/substrate solution (3 mM 4-NPP, 50 mM
NaHCO3, 50 mM MgClz, 100 uliwell) was added at 37°C for 1.5 hours. Forma-

M/43166-PCT



Example 7 ...... 2-Hydr oxy- 5- et hyl sul f anyl benzoi c
acid (7a) 5 7a was prepared fromb5a (10.0 g; 40.0
“mmol) ~using the nmethod: descriéBed-in the syn=—thesis of -

" 7c. 1IH-NMR (CDCI3): 8 (ppm) 2.48 (s, 3H, CH3), 6.97

dq%ln gg Aéeizrpg%é@cﬁ%iemgV@? i:&elas&ggq_l)ajt %%‘?%t 31/3%7 gl_lzngcrgtiter plate
reﬁﬁel"DT he]l@sgﬁal(l% weré Qafeuldtedhenol - OH), CO2H not

“visible 5-Chloro-2- hydroxy-3-nethylsulfanylbenzoic
acid (7b) 7b was prepared from5b (13.0 g; 45.6 mmol)

r 5 thesis of
Th%ié%q*t@aé‘ﬁd?ﬁ%t%%%r%@ﬁﬁwh& bl ok, 55 S 7 33
1 H 2.4 Hz, C6-H), 7.52 (d, 1' , 2.4 Hz, C4-H)
phenol OH and CORH not visible 20
4- Met hoxy- 3- et hyl sul f anyl benzoic acid (7c)
Tri phenyl phosphine (20.5 g; 78.2 mol) was introduced
alittle at atinme into a solu- tion of 5¢c (5.1 g;
18.3 nmmol) in toluene (50 m). The reaction nixture
was stirred at roomtenperature for 4.5 h. The _
precipitate (triphenyl phosphine oxide) was filtered
25 off, and the yellow filtrate was extracted with 10%
strength aqueous sodi um hydrox- ide solution (4 x).
Dimethyl sulfate (2 m) was added to the conbined
aqueous ex- tract, and the reaction m xture was
stirred at roomtenperature for 2 h. The precipi- tate
obt ai ned was di ssol ved by heating to reflux '
tenperature. The clear solution was cool ed and
adjusted to pH 1 using 20% strength hydrochl oric aC|d
The precipitate 30 (7c) was filtered off, washed wth
H20 and dri ed under reduced pressure'over Cad 2.
1IH NVR (CD3OD): S (ppnm) 2.43 (s, 3H, S-CH3), 3.93 (s,
3H, O CH3), 6.98 (d, 1H, 8.4 Hz, C5-H), 7.79-7.86 (m
2H, C2-/C6-H) M 43166 -PCT 35
4- Hydr oxy- 3- net hyl sul f anyl benzoic acid (7d) A
suspension of 7c (0.5 g; 2.5 nmmol) in glacial acetic
aci d/ 48% strength hydrobromic acid (1+1, 7 m) was
stirred under reflux for 6 h. The reaction m xture was
cool ed, 5 added to H20 (20 ml) and adjusted to pH 2
usi ng 10% strength Na2CO3 sol ution. The -aqueous
solution was extracted with diethyl ether (4 x 20 m).
- The conbi ned organic extract was washed with
saturated NaCl solution (2 x), dried over Na2SO4 and
con- centrated. On standing at roon1tenperature t he
of f-brown oily residue (7d) crystal -
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i zed out.

The crystals were triturated wi th H20,

filtered off and dried. 10 15 20 25 ' H NMR (CDCIS)

~(ppm) 238 (s,
8.02 (dd,

Tabfe §; st beul

3H;-
1 H,
enol

CHB)

2.2/8.5 Hz, C6-H),
“OH and CO2H not vi si bl e Exanpl e 8
| - 4- met hyl sul f anyl phenol

8. 29
(

(d, 1°H 2.

8a) 8a was

5

7.098d, 1 H 8.5 Hz, C5-H),

2

prepared from7a (1.5 g; 8.1 nmol) u5| ng the net hod

descrihe

dinthe- Sy

n-_thesisg

f 8c

“H NMVR ((CDCL 3~

Compepind.
H,.8. 4 Hz,
(dd;" 1 H
4- Chl or ot

8h was p

12 1@ (B,

o BB

2- hydroxyn

“IcHSs0 (MY 9
B
et hyl - 6- m
m7Zh (? 2

( SPBMGA

.10 1

) Ksg(18d) ( ¢

"o i< proriFe " ]

et hyl sul f anyl phenol

(8

[T

)

me?Hod d

Cﬁgﬁy}dG

7.45% (d,
9.02 (b
36?541Hyd

cool

abse tet

sugjfensi
ol ute
h&P%een
t ha
After th
t h&bir eac

foar 20

epar ed fr
escri bed in

© 64 ppmM
3- 5. é‘%bs,

1 H8.2.6 H
5, 1 H, exc
r oxymet hyl
ng, a solu
rahydr of ur 8
on 00.685% p
5 THE (10 {m
dri 8d%y
I thgpe wag
b adg'ist%i on
i on08dxt ur

A

-|2- nef

t he2&yn- 1

2.38
28 e
IZ! mﬁl_l) )

hangeabl e,
ﬁ’ylsul
ti onaqf 7d
n (THF 1
ureﬂ.ﬁ%\l H4

eat |0n§4 and|f

onl
ha ended
e wdkdBtir

&665C £

hesP3%f 8

4,
haﬁg'e%gol e,

7.11 449, 2.

phenol - OH)
fanQ}Rﬁweno
(1. 7(9 7|
b 'vvas a
(00.%680;

1r ee ﬁgéked

Jlerqj gsgvol

cool i ng W
ed 8t15 oonf

o f

)
c. 'H NWR
52 (s, 2H,
hydr oxyl - ¢
A Hz7.223- H)
M 43166 - H
| (8c) Wt
4 mol ) i
dded to a
14 nmmol ) i1
flask (whi
th argon)
uti oy gf g3
as renoved
t eni4.er at

21

using the
~J

)

1S. 223
and

ure 13.3

AV 4l

T U, FECAV RN B |

Acool
m ure.
add 10 i

ag@fdous-

dl%st hyl

sng;num h
sodi um h

st49%ngt h

f id ered

charge o
26b

26¢
26d
26e
27a
27b
27¢
27d

oD

Theppmeci p
ng 10% stre
aci d0@4sol U

. heé)#f act

ydr ogiade sd
y- droxi de

hy d@&6hl or

of f, washe

8c was ol
4.2

1.42
0.38

f

9.3
1.45
0.27

5 O'K%V

wat er S a

i tatgeszpf A
ngt h sul f ul

ti or0.83pH 1
% The

% 109

Iutlcpw(z
sol uti on wi

ic d63d. TI
d w H20
t ai N€

40.5

3.2
2.7
21.0
12.0
6.9
2.0
0.91

Ny
LI "Al

nurt+t hoe
hdedOt2? t he
(O g3gwas

ic acid, a
wa&Oéitra

: co(?‘ﬁg gth

2%.04). T

as neutrali
e 9-Bé4pit
and ﬂéi ed.
2.9
0.20
0.045
0.18
2.1
2.45
0.47
0.040

o L LILIO) VA LY

reaction

di ssol ved

nd the

ct ed14.8i t h

et he I
Zohus

aqu

at e
A further

10.0

he conbi ned
ved with 2(Q
(8c) v

by
17.1
0.99

%
as

15.7

The examples below illustrate the invention, without limiting it.
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15 by extraction of the neutral aqueous solution with

di ethyl ether. The ethereal extract was washed with

“saturated NaQ “sol ution, ‘driéd over Na2SO4 and -

concentrated: crys- talline white solid. 1H NWR

): 5 (ppm 2.34 (s, 3H, CH3), 4.60 (s, 2H, CH2)

Ex&l@%i (d, 1H, 8.3 Hz, 20 C6-H), 7.24 (dd, 1 H,

2.0/8.4 Hz, C5-H), 750(d 1H, 20Hz C3H) O—|not.-

vi'si bl e 25 30 Exanp o

a) é—iﬂfdves&n@nﬂl—ﬁ;ﬁymlné«yl b@n@l&ﬂdéﬂwéa@gbe-ﬁh@nq tle

conpound was obtained as a byproduct in the synthesis
of 8a. 1H-NWR (CDCI3): 6 (ppm) 2.48 (s, 3H, CH3), 6.96

2-(4£F,Iuéfbptﬂar@l)ﬂzqhy@iok%s-ﬁyﬁﬂrn7-45_/4aénvlloni2|hle @)/ C6-H),
9.87 (s, 1 H, exchangeable , 10.91 (s, 1 H,
al dehyde H) M 43166- PCT 37 Exarrpl e 10

A ?‘mfd%r WI hﬁi‘b%ﬁﬁﬁﬁﬁﬁeﬁ'f’#?&gyt)S‘:ﬁb?rlgﬂg g-;]f@g.}ci&r%\%/;&etonitrile

I ce-coo or oet nzene
(BMQ, aﬁﬁenblﬁnm\naidedvdmpvasmetoi adsalitid®) ofi metallic sodium (17.3 g;

PR3l e b D) e b B ot 1007
15'rﬁiﬁ baE heatithn ﬁ‘u)&ti.ntet W8s %ﬁeﬁ bbidel inds RS Bé’ch' Sﬁd eomﬁr Bf distilled

a viscous material sep arate out that coul d not
Ho®iwerer adtedr Véhan ttmm‘mdsm wastdodified withxeareentrated ftlﬁl (90 mil), the

v ioufiET A WS shlained o IRy Bles BT of pB 76 pfSitate was

filtare@rofior@¥ed awith Fﬁocaﬁ&fdﬁéﬁj undéneedidad F@asdr@ o¥aB P,0s. M.p.
taken up in tent-butyl nethyl ether/petrol eum ether.

226%e solution was scratched with a glass rod and
cool ed. The white crystals were filtered off and
dried. Further reaction product was obtained fromthe

2-(4Rtherophenyd)-1-phridinrdigdizthandne Y&2) was used wit hout
further purification for the synthesis of 11 a. 15
3HNWVR (CDCI3): S (ppm 3.20 (t, 2H, 6.8 Hz, CH2),

é}]enyrf bf #@Qe%éoglzlfm ?j'n 4%/04%3@&%@%@% acid (130 ml) was

stirded Bndlaat wiorrfopyd hba rlneememuﬂef way lcooleld iorardize(d4ih) agd the precipi-

ared from (3- or Opf.0 enzene  (15. '
tatgy Optalary (ArdholgonRRY ReFHo a0 BEeIGER PR apdovayischidh 80, When
theoifltréf@way}‘?eﬁfalﬂ Wlﬁdé'ﬁﬁn Wh?@ﬂ L0 ﬁ'hﬁé’i vid¥ bb€lned as a dark-
purifti- cation for e synt eS|so 11 b.
green precipitate which was filtered off, washed with H,O and dried under reduced

pressure over P,0s: light-gray/beige powder. M.p. 215°C

2-(4-Fluorophenyl)-1-pyridin-4-ylethanone oxime (a3)

Sodium acetate (36.1¢g; 0.44 mol) and hydroxylamine hydrochloride (22.0 g;
0.32 mol} were introduced into a suspension of a2 (21.5 g; 0.1 mol) in 50% strength
methanol (350 ml). The reaction mixture was stirred under reflux for 1 h. When the
clear solution was cooled in an ice bath, a3 was obtained as a beige precipitate
which was filiered off, washed with H,O and dried under reduced pressure over
P20s. '

M.p. 155°C

M/43166-PCT
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25 Ms: mz (% 253 (90. Mt), 217 (100. M+Cl),

(35), 153 (97, M+-sQd), ég (94) 119 (65,

phenyl propyl carbeni umt), 91(90), 77 (29, phenyl +)"

Exanple 11 30 ' '

1- (3-Chl oroet hyl ) - 4- et hyl sul f anyl benzene (11a) 1la
- was prepared from1l0a (12.0 g; 0.05 nol) using the

nmet hod described in the synthesis of 11 b. M 43166

2k Rigoraphenl)-rryridincristhands, (O-{dmstnyiphenyigionyiloxime

(aq. 11-7.25 (m 4H, phenyl)
-(3-Chl oropropyl ) - 4- et hyl sul fanyl benzene (11b) 5 At
roomtenperature, a solution of 10b (12.7 g; 5.0 mmmol)

Ungi o gUpspliass ot asoan et fhd o B0 ol e dsob eg in Bbgolute pyri-
dln%b)mgnﬁ'hé“s%ﬁd%ln \%Qec"oo e'iptd”B)’C %Hecbluteh@sﬁ!%ﬂ 'c?ifbnde (10.1 g;

he reaction mxture Wwas stirred
0.05anple masuadd eanal litthet 4t o tmes Afiea thendddition hadfende/éll. Hm reactlon mix-

tur%SrEQ% ﬁﬁrrggo . frogh}a[géflg{q%@'}g fpr(%(s bah'ﬁ%o%ﬁ beeW%gt t%en poured into
500 fft -0t G3-WAter. TRE prasipithfd (a@il’bﬁéﬁjﬂl'téfbé St evdstieelt Wi cold H.0 and

m xture, and the a queouspase was acidified with 10%
drueq/mr@dmm cabinet at 3PG. M.p. 28%°Gr gani ¢ phase was
renmoved and t he aqueous phase was extracted with
diethyl ether (3 x). The conbi ned organic extract was
4-(8FIhebphdr S%rmmmgr-h  3adibgavisingiddizol-RitHione ka).
solutlon( m) until it was virtually 15
colorless. Dinethyl sulfate (9.0 g; 7.0 mml) was

BB TP PO LD BB it oo

(56ml) Wes codlgd te 6UCNamd aviesshiyafreparsd sasiutimrebﬁmet@!tmeodzum (0.75 g;
The lgr gani ¢ phase wa se ar at eg of f, and h,g aqu&.ous .
0.0518ck imabselyis atharel Wi Added drspwigeEhe feagtipn mixture was:
| r . ,
S804 a0 B Sy e
forj38anid Tihe prekipiate b'lfusCHﬂ)sWas Ififterashoff @n2 wiashied 2RO jethyl ether (4

« SPDAEN Epinest SlpbREAT paRss e extAciag ith 15% ptrefatidhydrochioric
am@ (5 )J_QC%I “he 5q196901.73 gﬁtréd’ﬂwé’d‘boﬁéﬁ%ﬁd ?&amb%f Je\%out 40 ml,

0 yI') -4-nmet hanesul fi nyl benzene (12a) W

| and: @@tﬂ%g.;m ath@sy’amteeﬁ{ﬁg@ b; SNumohnwes adeied. Theoragction 3’n|xture was

ITY

VStIr"ﬁl Jpg1der F?f@fggf zll 2 g%ﬁl chr%g(tl.ir'ggwnﬁ j‘ne%igyzéerd Wﬁﬁ 5‘? SQrength SO-

diuff Bidarisehadia Gaitird (22de1Y, & Wanolitainedr 8s W BeRfd preibitate which
at roomtenperature for 2.5 h diluted with
was filtered off, washed with H,O and dried in a drying cabinet at 60°C. Yield 5.6 g

(79%); m.p. 382°C

"H-NMR (DMSO-ds): & (ppm) 7.1 (m, 2H, 4-F-Ph), 7.3 (m, 2H, 4-Pyr), 7.5 (m, 2H,
4-F-Ph), 8.5 (m, 2H, 4-Pyr), 12.7 (d, 2H, exchangeable, NH)

The following compounds were obtained in a corresponding manner:

1b:  3-(4-fluorophenyl)-5-pyridin-4-yl-1,3-dihydroimidazole-2-thione
1c:  4-(4-chlorophenyl)-5-pyridin-4-yl-1,3-dihydroimidazole-2-thione

M/43166-PCT
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cooling with ice-water and adjusted to pH-8 using 25%
strength ammoni a water. The _oily white sedi nent was

taken: cuptinodiethylet her and t he ‘aqueous phase was: o

ex M 43166 -PCT 39 tracted with diethyl ether (3 x).

16:3nd-EERRIRHP A b ARTE epfudtoriagiifra M

1e:3H4- ﬂh@iyl-S—@yrikﬁn-@t-yl L3iditdtoiniidaZat@P-thiche’6 (t, 2H,

7015 Hz, CH2), o 7.38-7.42 (my 2H, phenyl), 7.60-7.64 "
(m 2H, phenyl)

- | or opropyl ) - 4- met hanesul fi nyl benzene (12b)
EX%QEEW?; prepared from11l b (2.0 g; 10.0 mmol) using

the met hod described in the 10 synthesis of 12a.
eral t hods for preparing the conpounds
1 C&ﬂgmeﬁ'tyﬂ%"gthylsgf@ﬂﬁ ZSHeog ?t he 2-aryl al kyl - or
al kyl sul fanyl i m dazol es (general nmethod A) 15 A

suspensi on of the respective i mdazol e-2-thione (1
4- ijlujflswfanylt)enzgf atdobol ¢3b&ay; i 0.2 mblaveay disBobgdi matiehtcsdmethane

6 PR ST A5 s 23S RS rfdane (120 m

wad 8HHEX d#(SB\MBe i%] tﬁ@ﬁﬁtlél%l’%?é@' ﬁh%hﬁbé@!%@qf@h’ﬂjé* iRflux. The reaction

detected by thin-Tayer chromatograph he reaction
mixtiret wag stiaed cmﬂeede ux faroanfathereZpe Thewsautiord was cooled to room

temiperd GFS Wastis bith' it J2 X sliinhocfie oyl Rz thoafd, sancentrated.
The/Biy feieidus (69 wass (LAIRECTDEIOM AGORBIBGraBISE (AISOs, CH,Ch).

tallization or trituration. The conpounds 1l1l3a - c
- c and 17a - mwere prepared in thls manner .

IR BB Bebha 46 B Gy FRlbc 2 B0 g7 L?g(&gm 4-Mes-

Phyret hod B) By addition of 10% strength hydr ochloric
acid (10 - 15 drops), the inmidazole-2-thione la (1
equi val ent) was dissolved in glacial acetic acid (5

Exeﬂjnéle he respective benzyl 30 al cohol (1 equivalent)

added to the initial charge, which had a
light-yellow color, and the reaction m xture was

stirred at a swtabl e tenperature (tenperatureltine)
1-Chieromethyl-dnmethanesufinylbanzeseced by t hi n-1ayer

chromat ography. In the case of the sul- foxides 18g-i,
a 35% strength solution of H202 was added, and the
A soleiohiobi2 (m'm or 6.1 mah is tglaciaicacetic ragith{ 15Eméraasi ceoliedric 10°C. A

soiehy b5t cphepiraborblon s Lt i Yase acet ac
(50 Y81 NasZRIast AiRpWide Wirﬂ:ﬂ’%ﬁ%lﬁge.ﬁ?’f’e féaBtion mixture was stirred at
room temperature for 2 h. The mixture was cooled in an ice bath, ice (200 g) was
added and the mixture was neutralized with ammonia water (220 ml). The aqueous
phase was extracted with ethyl acetate (2 x 300 mi). The organic phase was washed
with H>O (2 x 300 ml), dried over Na;SO4 and concentrated. By scratching and cool-

ing the oily residue, 3 was obtained in crystalline form.

"H-NMR (CDCLy): & (ppm) 2.73 (s, 3H, CH), 4.6 (s, 2H, CHa). 7.5 (d, 2H, 4- MeS(O)
Ph), 7.6 (d, 2H, 4-MeS(O)-Ph) |

M/43166-PCT



10

15

20

25

30

cipitate was filtered off and washed with water. The

crude product was purified bg col umm chr omat ogr aphy,
~recrystallization or-triturat? _ o

yl sul f anyl net hyl phenol s 18a -i were prepared in this

.“E"%@?ﬁeﬁbps Preparation of N-substituted

yridines (general nethod C) Under argon, the
respective 5-(2-halopyridin-4-yl)imdazole (1 _
“equivalent) was sus- "pended in the respective arine

1-Ghigtamethyl-dometaaessufonylhenzeng (#bn m xt ur e was 10

stirred at the respective tenperature until no nore
starting material could be detected by thin-I|ayer
m-Chibespairbenzid ucidT{ 0% 8.6t d; 04y naisWatodockdE thtb@ solution of 3

room t en‘p%\r_at ure and taken_up in 10%citric acid
(3-Qwgi €920l %&H]%ﬁﬁoﬂé‘t (&8 b+ Eh%ﬁ%ﬁ*ﬁi'oﬂd“ﬁﬂi@ Was ,sgrregg%der reflux

t : hracl 0 j
or S TR0 IRy DA EWt AR MR HEREL e vt v
washdd aith sadxateas Neti G4 sollifiéh £2 <@ agt [drigidt over NaiS0pAfter concen-

(1 x 15 1.0% strepngth Na2CC8 soluytion (2 X d o
tration ‘Pf)rth? @agmenp%@%?,ﬁ] ?%Ha'(‘f%ﬂs, a BWFT?E‘"T?\/WP’{‘"} ﬁﬁi‘é%ﬂp- dRd°C
concentrated. The oily residue was separated by col um
chromat ogra- phy. The am nopyridi nes 25f -p, 26c¢c-e

"H-BIMR 2CDClg): deppr)rePa(edBHnCHe), ¢.6nésiri2i, CBRip6 ¢d 12H28-MeSO,-
3-[.5: (4. Fl ugor | )-2-(4-met hyl sul fanyl benzyl sul f any
Phlf@@ﬂé&@&%@%m - pyridine (13a) Using the general
method A, the title conpound was obtained fromlb
(0.42 g; 25 1.5 mmol) and 2 (0.25 g; 1.4 mmol ) after
ExampleaBtion time of 4.5 hours and separation by colum
_chromat ography (S102 60, CH2CI 21EtOH 9+1). M P. 163C
IR (ATR) (attenuated total reflection) 1506, 1493,
Mefldd 5-¢KlorosuBeryl-BoydeoxbeRzddte \B4) (DVBO -d6 ): S
(ppm 2.45 (s, 3H, ), 4.38 (s, 2H, CH2),
7.19-7.49 (m 10H, 3-Pyr, 4-F-Ph and 4- MeS-Ph),

5 fragypreperad ford ribinytr SYiiale (10° 5. Tyl 4sing % method de-

scribell iMtHS8he IEHT &t.
3-[5- (4-Fl uorophenyl) - 2-(4-net hanesul fi nyl benzyl sul f an
yl')-3Him dazol -4-yl]- pyridine (13b). Using the

HAERRIERITR b ¢S M, 1RO, e e CRfh 688 as, 1,
2540 ¢z, TrAPHCB.EBN(d] 1ivg 26 Hz, OUHY, BNB55epaihtaxahahyeable, phenol-
OH)

Methyl 5-chloro-3-chlorosuifonyl-2-hydroxybenzoate (5b)

5b was prepared from methyl 5-chlorosalicylate (16.0 g, 85.7 mmol) using the

method described in the synthesis of 5¢.

"H-NMR (CDCl3): & (ppm) 4.06 (s, 3H, CHs), 8.11 (d, 1H, 2.7 Hz, C®-H), 8.19 (d,1H,
2.7 Hz, C*H), 12.09 (s, 1H, exchangeable, phenol-OH)

M/43166-PCT
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col um chromat ography (Si02 60, CH2ClI 21EtOH 9+1).
Mp. 127C IR (ATR): 1506, 1222 (C-F), 1027 (S=0O,

(s, 3H CH3), 4.46 (s, 2H CH2),.7.16-7.46 (m 5H,
, 4-MeS(O) - Ph),

i d 4:F-Ph), 7.56-7.66 4H
Etg!'%g"?ﬁ’g?st‘W“Yp%mgtw)ﬁz’,e“é!’%@ (8¢)62 (m 2H 3-Pyr),

-12.77 (bs, 1 H, exchangeable, NH) 15 _
" 3- ﬁ-('zl-' Fl'uorophenyl)-2-(4-nmet hanesul fonylbenzytsulfan——
ight ofmethyt AA-methotybenzoatei (5.7 13c87.2uemal irh&Cly (60 ml) was

RN N e
ovidt & peAddidF 18P, réQAfKS i 8 téRp8iatdrelindradsk t%Q—'ﬁf"E‘?tP\ftér the addi-

reaction time of 6.5 hours and triturati on wt 0

tioathiagienged: Hheoreaptipn miztoe was SRyl at re0®), termpesatuspior 2 h and then

he%ﬂ%@éﬂ(ﬁg’@ UBﬁgTicg 9350%%29}@“'3158'%@@%@&@@52&@ ?@e@é’\g\@l’thin-layer chro-

méfb%%a hy. WithicéBobing Bkt vigdbods Sirfin@Nthedebcfihn mixture was added to
7. 4P7.y90 (m 5H, 3(‘:i r 'ag;?go4- l\/bSé- Ph), 8.43-8.61.

a gyfpepsionzof ipgr (PO AN 7AGClapld 00 MYy Thg dRiXtHIeMa% stinggl vigorously for

43166+ PCT. 4
3 i I Praes ey Soperpted of o 1, Aopgavs pesp pigs, exracted
with)GBfﬂSl% (] dalﬁm' m?\: T{T%CO{J}b‘imeﬂ onegahibél@gré:twsaien? V\Fd'shgdfwith saturated
e Teclon g5 diiptbolpiohg=tieas COTGEACS, BRURIBNO!ahaoly brown
restddwie @iiéthﬂ;btgér %&é% ird Bﬁ"g»ﬁédcﬁﬁtéﬂ dd Behyst@line White solid.

reaction ti urs separation by col umm
chromat ography (Si02 60, CH2ClI 2/ EtOH 9+1). Mp. 236C

oAb (s G i A0 BB BB, 4.2 20,
7 )7 b G045 8, R o2 TP TR . s

2.14H@,y€3—H)12. 86 (bs, 1 H, exchange- 15 able, NH) -
4-[5- (4-Chl orophenyl ) - 2- (4- met hanesul fi nyl benzyl sul f an
yl)-3Him dazol -4-yl]- pyridine (14b) 20 Using the

Exdfiple® nethod A the title conpound was obtained from
1c (0. 26 g; :

2-Hydroxy-5-mercaptobenzoic acid (6a)

6a was prepared from 6a (0.50 g; 2.0 mmol) using the method described in the syn-
thesis of 7¢, without alkylation with dimethyl sulfate.

'H-NMR (DMSO-ds): & (ppm) 5.39 (bs, 1H, exchangeable, carboxyl-OH), 6.90 (d, 1H,

8.7 Hz, C%-H), 7.45 (dd, 1H, 2.5/8.6 Hz, C*-H), 7.75 (d,1H, 2.5 Hz, C%-H), phenol-OH
not visible '

M/43166-PCT
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0.9 mvol) and 3 (0.16 g; 0.85 mml) and with addition
of a reaction tine of 6.5 hours and separation by
col um chr omat ography (Si 02 64 cH2Cl 2/ Et OH 9+1). Mp.
224C IR (ATR): 1600, 1510, 1490, 1033 (S=0O, 1001, '
Exg%e 9, 677 cm' (Cd) 25 "H NWR (DMSO-d6): 6 (ppm
3H, CH3), 4.47 (s, 2H, CH2), 7.31-7.65 (m

10H, 4-Pyr. 4-Cl-Ph and 4-MeS(O)-Ph), 8. 44-8.54 (m |

‘ex:="changeabl e, "NH)

2-@%@%@!? p@ﬁhx@ulfan(ylbenzougl acid (7a)

4-[ 5- (4- Chl orophenyl ) - 2- (4- net hanesul f onyl benzyl sul f an
yl)-3Him dazol -4-yi]- pyridine (14c) Using the -
7a gmwpmbarmi frooh &a (1he gt 40l0emenotposing the snethbd desctitiedim the syn-
qaf(P%g’ 50.9 mol) and 4 (0.18 g; 0.9 mmol ) and
the\ﬁst fdditi on of Na2COB (two spatula tips) af ter a
reaction tinme of 6.5 hours and separation by col um
chromat ography (Si02 60, CH2Cl2/EtOH 9+1). Mp. 232C

1H4{\6m€)§4n§50i3)16qspmm (s1 360 GI$926 971(1:141H( 8(72912 @%{; 7.51 (dd, 1H,
2.5(%xet. 0@‘)2-H),66 @gp(ﬁl, 1g| §97 & chl,j), @,.g; ,(d,41_ @ngst;az,zq -H), 10.26 (bs,

Y/ 4-Pyr and 4-C -Ph), 7.67 (d,
1HOEF%'§OI Oﬁéd Q'S@% 7.88 (d, 2H, 8.3 Hz, 4- MeSO2-
Ph) 8. 45- 8. 55 (m OH, 4-Pyr), 12.89 (bs, 1 H

cha_?Z Faeye pﬂ%ﬁy@ﬁ%ﬁ@tﬁm'&ﬁq‘éﬁw)

benzyl sul fanyl )-3H i m dazol -4-yl]- pyridine (15a) 20

Usi ng the general nethod A the title conpound was
7b @\rﬁswrﬁearefd em15b (18.29; ¢5.0mmsoljusing taaehathed descrihed in the syn-
theg Qg\ffnml) after a reaction tinme of 5 hours and

&tion by col um chromat ography (Si 02 60,

CHZCI 2/ Et OH 9+1). 25 1R(ATR) 1600, 1517, 1490, 1089,

1069, 1003, 968, 826 cm1l "H-NVR (DVBO-d6): 6 (p m

"HHNMB’ (ws@ms)d@pmnzsﬁ’ (s 3HRHEHEHZ) 33 [, 1164, 72. em e -H), 7.52 (d,

1Hy2d 7. C B cpndl O o8 Gk BB ig oy 30 "

M 43166- PCT
4-Methoxy-3-methylsulfanylbenzoic acid (7¢)

Triphenylphosphine (20.5 g; 78.2 mmol) was introduced a little at a time into a solu-

tion of 5¢ (5.1 g; 18.3 mmol) in toluene {50 ml). The reaction mixture was stirred at
room temperature for 4.5 h. The precipitate (triphenylphosphine oxide) was filtered
off, and the yellow filtrate was extracted with 10% strength aqueous sodium hydrox-
ide solution (4 x). Dimethyl sulfate (2 ml) was added to the combined aqueous ex-
tract, and the reaction mixture was stirred at room temperature for 2 h. The precipi-
tate obtained was dissolved by heating to reflux temperature. The clear solution was
cooled and adjusted to pH 1 using 20% strength hydrochloric acid. The precipitate
(7c) was filtered off, washed with H,O and dried under reduced pressure over CaCl,.

TH-NMR (CDs0D): & (ppm) 2.43 (s, 3H, S-CHs), 3.93 (s, 3H, O-CHa), 6.98 (d, 1H, 8.4

Hz, C*H), 7.79-7.86 (m, 2H, C%/C5-H)

M/43166-PCT
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44

4-[ 5- (4- Bronophenyl ) - 2- (4- net hanesul fi nyl benzy[ sul f any
)-3H i mdazol -4-yl]- pyridi ne (15b) Using the general
nmet hod A, the title conpound was obtained fromld

4-I(I99 e a ?-&é@@%ﬁfﬂhéﬂgﬁ? a%dﬁ QTéé p a:r a?. t7 |2 0 mly) c gr Lre}:]

chr omat ography (Si 02 60, CHz2Cl 2/ Et0—| 9+1) M p. 222C
TR (ATR): 1604, 1487, 1035 (S=0 ;" 1010, 1000, 966, 822

A suspensignef 7auR-7 ohBE awyel) i glgg\ai agetqclaqlgl48§/Hstrgngtj1 hydrobromucm

acﬂi- gﬁ- i’/fblgf)"gv %}reg@éﬂgrgga{ 5 Qﬁo&repgé{)ﬁb?ﬂggurgp\nas cooled,

adﬂied:Hto &0 (@0anl) enldl aﬁjuﬂbhj tdpH 2 usmg 10% strength Na,COj; solution. The

aquglg%gp é[grm sthpcn c} d2 Mﬂ;ﬁ (ﬁe tﬁﬂg ;ul fon Clhg'ﬁ)( 'ef&%{é&ﬁ%d organic
exfFatiadls frashef il S5 “?%‘%Qqﬁ&?br*@éﬂﬁ?‘(%@%%P?é%'#?a?oaa"d

centraitedi @n siandingf atSrovou tampechtsrep theoffdrowdilyyrestuen{?d) crystal-

SR S SR Mg e hege2
967, 957, 827, 822 cm1 25 1H NVR (DVBO-d6): 5 (ppm

3.18 (s, 3H, CH3), 4.50 (s, 2H, CH2), 7.33-7.89 (m
THAMAR (COGAs): 5 (9pBY)-27B8 &5, BH,- CHEOZ-GBhid, 181, 85 Blz5C5{H, 8.02 (dd, 1H,

2%@@4@?@}%5@%&&& .2]I-li|z, &H), p en%ﬁ%ﬂ and '(\!_'C))z%gtswglg!e

4-[2-(4- Met hyl sul fanyl benzyi sul fanyl)-5-phenyl -3Himd
azol -4-yl]pyridine (16a) 5 Using the general nethod A,
Examplei& | e conpound was obtained fromle (0.38 g; 1.5
mmol ) and 2 (0.25 g; 1.4 mmol ) after a reaction tine
of 5.75 hours and separation by columm chromatography
2-HytidkyatethHdhetHyIShifariphetop (82413C 10 | R (ATR):
1)(31)1 %1%417 @1094 IWL%’M 9 7é) 828, 771, 700 cm1
"H-NVR (DVSO -d6): 8 (ppm 2.44 (s, 3H, CH3), 4.38

Sa(\ﬁ%é%a}%gromz@lﬁlﬂ o % éﬂﬂméﬁ Ekﬂr&g th?zﬁgﬁc{ljogggclnqu in the syn-

thesicbb®geabl e, NH)

“.1H -NMR (CDCl3): & (ppm) 2.42 (s, 3H, CHg), 4.79 (s, 2H, CHp), 6.81 (d, 1H, 8.4 Hz,

C®-H), 7.01 (d, 1H, 2.1 Hz, c3. -H), 717(dd 1H, 2.3/8.4 Hz c- H) OH not visible
4-Chloro-2-hydroxymethyl-6-methylsulfanylphenol (8b)

8b was prepared from 7b (2.2 g; 10.1 mmol) using the method described in the syn-

thesis of 8c.

"H-NMR (DMSO-de): & (ppm) 2.38 (s, 3H, CHs), 4.52 (s, 2H, CHy), 5.3-5.5 (bs, 1H,
exchangeable, hydroxyl-OH), 7.03 (d, 1H, 2.6 Hz, C*>-H), 7.11 (d, 2.4 Hz, C*H), 9.02
(bs, 1H, exchangeable, phenol-OH)

‘M/43166-PCT
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4- 2- (4- Met hanesul finyl benzyl sul fanyl) - 5-phenyl -3Him
dazol - 4-yl ] pyridine (1 6b) Usieng the general method A
the title conpound was obtained fromle (0.38 g; 1.5

oAb o0

chr omat ography (Sl 02 60, CHRC2 /EtOH 9+1) M p. 189C
'R (ATR): 1603;" 1494 1051 s-c_?) 1003, 833, 701 cm1-
IR A

15%‘71%391%? aégéﬁnt]o ehé{.lééeri%%fgf 5‘1'5'4:)7 erg ééf% (gaf“.?%P tfé'[pmol) in absolute

THF @0r) ih2a Srebhsacked ﬂdskqm*lﬂrngadtﬁ%n Nréd by heatmg and flushed
t hanesul f onyl benzyl sul f anyl )

W*taé[zawghsw |”éﬁfﬁeW@51985y 3MAUArAlG ev@u@%@f sﬁsw&ttwotme addition

e, 5 SATPEHB S RETLBE I o3 AR5t oo e

petature fof 340. 2% bodrag e afé’@afcm -a furtheri® hoWJIImce coolsng, ice-water
(Si 02 2/ Et

Wa%/l%’%ng qé%?’e%‘g'qnﬁ"(’ﬂﬂﬁ) ThdeQC'pEEQ@g} &ﬁé}" )s wggg,jlssolved by add-
7

1ngéﬁ%§%s%e%gﬂg:slulgﬂ§% %ﬁa %_%)ﬁe Eag%oﬁ%mgﬂﬁ't%r( PPy s extracted

witls disthyl. e3Ber (8 x B3 mN4T Ry rcombh%&the?ee?l@(u@ct iels extractdd, with 10%

stréjidff 2eftieBUb rmolisith tyBpfide sQuiigh2,{ 23R ThE combined sodium hy-

drcﬁdd“ehwgﬁﬁbh@s Adttr xS Wi® 5_307% strenﬁth hydrochlonc acid. The ?rempltate
5- (4- Fl uor ophenyl ) anesul fi nyi phenyl

(Bq)w@lﬂlﬁa@@ pff. washednv\tutazld;EO angd driegl Nyrthar plargef)8c was obtained

oy BB P57 Fadhn TR e i YRR B gres e
waé \Aﬂashiﬁdlvs)itrﬁmtumtéb waIﬂdmimnijrlé@aG@BNé%SSQahdlcf@nbeﬁt}ated crys-
a catalytic amount of Nal after a reaction tine
ta"tﬁﬁ‘%@'t%%@“ds and purification by colum 15
chromat ography (Si 02 60, CH2Cl 2/EtOH 9+1). Mp. 177C
IR (ATR): 1221 (CG-F), 1032 cm1l (S=O 20 1H NMR

1H4\mscoo®)83|3) $ (@pmw))z 341& BH, C?:{E% 4366)(3 ZHOGH-&)l@QW(U 1H, 8.3 Hz,
C*-h)p724 (dd fﬁﬂ%%w&d@) TR ( 3 81HLO? @ F@ Q nlrl) ;@H not vnsmle

.25

30

Example 9

2-Hydroxy-5-methylsulfanylbenzaldehyde (9a)
The title compound was obtained as a byproduct in the synthesis of 8a.

'H-NMR (CDCls): 5 (ppm) 2.48 (s, 3H, CHa), 6.96 (d, 1H, 9.8 Hz, C>-H), 7.48-7.54 (m,
2H, C*-/C®-H), 9.87 (s, 1H, exchangeable, OH), 10.91 (s, 1H, aldehyde-H)

M/43166-PCT
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4-{5-(4-Fl uorophenyl ) -2-[ 2- (4- met hanesul fi nyl phenyl ) pr
opylsulfanyl] -1 H 25 im dazol-4-yl}pyridine (17b)
Using the general nmethod A, e title conpound was
obtained fromla (0.25 g; 0.9 mml) and 12b (0.22 g;
E 1.0]n'§w) and with addition of Na2CO3 (1 spatula tip)
XaMmpP catal ytic anobunt of Nal after a reaction tine
of 40 hours and purification by colum 30
chromatography (Si-02 60, CH2ClI 21Et OH 9+1) . "Mp. 142C"

4 -(BrEhiaTwt sd)bgmzeaesylfonmlomdﬁ (18aD)) M 43166 - PCT 47

"H NMR (DVSO-d6): 6 (ppm) 1.95-2.09 (m 2H CH2), 2.71
(s, 3H, CH3), 2.82 (t, 2H, 7.4 Hz, CH2), 3.15 (t, 2H,

With Q:eh%oltﬁ?ﬂlz cli’lo?&etﬁ'ylﬁiér(z@he J(@&LO g E¥rmolvad Adéewl dfopwise over
MeS(O) - Ph 12.86 (bs, 1 H,

a @(@%ﬁ@égw@ toy\pl)log)smlfpglcmgiﬂggf %hwbrgwmsoluflon was stired at

roqh dEBRERINE tor 4ty B 21 joe b Al Hided oA e, Blfded to e,
whfar@m\ika:,dl.@ rﬂﬁtejjlal sépél'atﬁmbl)lt thatl cduldh’nolWﬁtdwﬂb"Elﬁa @geeous solu-
0.13 g; ter a reaction tine of hour s

t‘Oé\n‘Ma% r@’it'iﬂcéﬁq cYchMqthyll\,E@ﬁatQ\/l(@x)zﬂ-@é g;gmbmqqqpp'gaquqgract was

wa%ﬁ%% ’v&|ﬂ:|7 'fg é ] gfr%n@f??gj 6§Zfz_l L&@)rr‘ Qﬁ@ éﬁéflan%%%ﬁpd concentrated.

The oﬂgHSsndae (was 2ken 4pRyirtert-blidyl 82ethlsethér/pltroleum ether. The solution
exch

wag _ ﬁcgai(:ﬁgé ﬁ} arg:%ﬁrgd Qngﬁgfq@q.l);l' rgeuyvpgﬁﬁrysfals were filtered off and
dné’!:l 'Fﬁmaé’ndﬂ bﬂi(:fdcfjh@l@ dtﬂglﬁéd Lﬂ%nﬁ‘%é RROIIENRIRL. The crude prod-

A, the title conpound was obtalined from1la (0O
uctguas m$9d mithout Buntiher putificationtfoy theesyrndnesis 00128. g; 2.0
mrol ) and with addition of Na2CO3 20 (1 spatula tip)
and a catal ytic amount of Nal after a reaction tine of
'H (?\QA\%R;J(wmogﬁ% (ﬁrfrh)tyQB;t%VﬁBmgt@#Dﬁl)stQ (@@ip(el @ni-)lz CHy), 7.46-
7.53 (@9 2H, phmnyl)77 A7H8.04QrR 2H, Pheoyl)t , 2H, 7.5 Hz, CHR),
7.17-7.53 (m 11 H, 4-Pyr, 4-F-Ph and Bz), 8. 44- 8. 46
(m 2H, 4-Pyr), NH not visible
4-(3-¢ PordpfipiATsatiRnesuifdnyBcRIeiE (10)PY ! sul fanyl) -1
(H-I modagol 4-yl ] pyridi ngy(?t?e) 30( &H’ng t he gener al
method A, the title conmpound was obtained fromla (0.5

108 g okl Feol G e B AR (T R g B ol yfndipe methoa

deﬁ:rtb@t!ahythé GyAtiislY ofof 0d\athativgie srotascivia® skt WatHut ilther purifi-
ours
cation for the synthesis of 11b.

MS: m/z (%) 253 (90. M"), 217 (100. M*-CI), 189 (35), 153 (97, M*-SO.Cl), 125 (94),
119 (65, phenylpropylcarbenium™), 91(90), 77 (29, phenyl™)

Example 11
1-(3-Chloroethyl)-4-methyisulfanylbenzene (11a)

11a was prepared from 10a (12.0 g; 0.05 mol) using the method described in the
synthesis of 11b.

M/43166-PCT



and trituration with EtOH M P. 183C M 43166- PCT 48
IR (ATR): 1226 cm1 (CF) 1|—|-NI\/R(DI\/ISOd6) 6 (ppm
1.90-2.04 (m 2H, CH2)272(8t,.2H 7.4 Hz, CH2),

3.12 (t, 2H, 7.0 Hz, CH2) 718751(m11H4Pyr

'H MRFE??E@%EZ@H@@%@ %m%a) 2:5'02”& o, Ph bz, LR35 %68 (1, 2H, 7.5

Hz] BHeA7H PRI prerfyy 1 i n-4- 1 -
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general nethod A the title conpound was obt ai ned from

b S

purification by col um chromat ography (Si2 60, ethyl
acetate). Mp. 219C IR (AT é 2243 , 1226 cm 1
At (aorEfermperatHianR Sobwiso afeh0b &2 panp. 04mmpl)(|§ digthy! ethey (75 ml) was

ad%?_??' é 4‘;9@% %%59% ?Sg%?rzlgﬁdt e@(gHgﬁ%&sé%ﬁ 8? Elﬁﬁbl? ?2 éra 7.6 mmol) in

diefhyll etiet-(EDwal) q@ﬂr@rrmb)adart(dmamu Badéen theyé@atdhyrhmmrﬁeawé stirred at
) -1 Himdazol - - 20 %@ldlne 17g) Using the

roqje henaerateienad )ﬁ(‘tth‘Féaﬁlpﬂﬂba tiero gh Al uptine made fstafing mate-

r:a!m%ggfd%{%em%m;@%rr ag:%@g@hgw%éwgagb@a %oolmg ice was

intmlddcecdlrimtbltbatreau:tldwnmdmﬂnandfmemiiuwuemmsé&ﬁ a6dified with 10%
hy: fteg ﬂ%ﬁé@f@%ﬂp}ghﬁa@ég@% e Qg'g ve I.fpndc{ﬁ%lgqueous phase

wag- %gragzt%tg \A%Il'ri?]] d%ﬂf‘y’l napﬁ—y L T'ﬁ%é_’ 5&83@ %tfj Pﬁ?’ﬁ?ﬁ%rﬁd was washed

w1th 2 [\ p( B;ramgthaaqlMSEsZ)du(rmhyﬂH}xidb polujion (2 x §bm)) untiijt was virtually

colgHESE A BTSN R 1 Ba RuTTOn Yes 3dclsh hergarybined sodium hy-

drdshdérbﬁlt?éal afid Yhe RMKtufE fas étﬂq?éa) amoﬁgtérﬁﬁeﬁﬁn@rfa 16 5 h. The oily
nmet hod A, the title conpound was obtained from1l

se@memg wgs takenup m]diﬂtblyl aailalerl Tbel Qrgam@tpnaseymﬂs)m@mt:ed off and the

aagghuft phsd e, RIEGiH PR HieblC BB BPTafbe bmbined organic

extrmqnaso ﬂrléd rm/e@fNa%dzoaﬁcs coAbshitdted UTAE ilRowwi iy felsfdde was sub-
jectec,O toa kugelrohr distillation (0.2 mbar, 250°C).

"H-NMR (CDCls): & (ppm) 2.01-2.11 (m, 2H, CH,), 2.46 (s, 3H, CHs), 2.73 (t, 2H, 7.1

Hz, CH2), 3.51 (1, 2H, 6.5 Hz, CHy), 7.09-7.25 (m, 4H, phenyl)

Example 12

1-(2-Chloroethyl)-4-methanesulfinylbenzene (12a)

With cooling, a 35% strength solution of H,O, (0.9 g; 9.3 mmol) was added to a solu-
tion of 11a (1.5 g; 8.0 mmol) in glacial acetic acid (20 ml). After the addition had
ended, the reaction mixture was stirred at room temperature for 2.5 h diluted with

cooling with ice-water and adjusted to pH 8 using 25% strength ammonia water. The
oily white sediment was taken up in diethyl ether and the aqueous phase was ex-

M/43166-PCT
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IR (ATR): 2922, 2852 (c-Hex), 1222 cm1 (C-F) 10
1H NMR (DMSO-d6): 8 (ppm) 0.95-1.23 (m 5H,

cycl o-Hex), 1.51-1.85 (m 6H3%ycl o- Hex), 3.06 (d,
2H, 6.7 Hz, CH2), 7.22-7.51 (m 6H, 4-Pyr and 4-F-Ph),

traed it &égf@etm'th 1xé THE )con'fb?ngcﬁolg%ﬁc éxtfict was dried over NaxS04

exchan

and cphedmratédior ophenyl ) - 2- et hyl sul f anyl - .

method A, the title conpound was obtained from la
d h 4
1y Ni\ml‘\‘)”( fC%I%)rSgpﬁmgg%TISa{% pﬂr‘ib’i@ %%’, (gg?gﬂ 7.£A29CH:),3.76 (1, 2H, 7.1
Hzf CHL ) 17e38-Bm2nnt, - RHEtsBdnyl| FLGOZﬁG@ (A0 2R phehfR): 1226

cml (C-F) 1H NVR ( DMSO-d6): (ppn) 2.61 (s, 3H,
7.22-7.51 (m 6H, 4-Pyr and 4-F-Ph), 8.42-8.45

1- (ﬁ'qlggfl’ﬁpr %m%ﬁaﬁ%&g]ﬁ@lﬁ%ﬁﬁ%ﬂgg%yl benzyi sul f any

I)-1 Himdazol-4-yl]- pyridine (17j) Using the

126 0 Prapaged Tgen 115 2010 rinTReh Using the method descrbed in the
Syrﬁﬁgg]gbhxhazm@tﬁgd@ulfanyl benzene (0.17 g; 1.0 mmol)

reaction time of 5.5 hours and purification by
coI urm chrormt ography (SiQ2 60, ethyl acetate). Mp.

223C | AT 1228 cmr1 (C-F 66- P 0 1H NMR
GefigiaatshOf (o rgeangi e corgapndst 108 fqia o1y Crp)
7.13-7.48 (m 10H, 4Pyr 4FPh and 2- MeS- Ph), |
8.43-8. 46 Ejm 2H, 4-Pyr)
Prepqration.afjt gr%mﬂ(V) -Qr- qlgyhnlimy@guplazoles (general method A)
nyl benzyl sul fanyl)-1 Him dazol -4-yl]- pyridine (17k)
Usi ng the general nmethod A the title conpound was

A mbéhﬁled &ff i bapétivaBingidazdie(R-tiohe (a@quwaient) of the respective
- chl or omet hyl - 2- net hanesul fi nyl benzene (

.0
bas%ﬂ 2 e&utV@JerHS)lwi ehtha mspechve aryldkv{d@rradkﬂrtwh%e (1 equivalent) in

eth?ﬁ%ﬁﬁggg C?f\&% %El;r;eﬂQ@%??@}%ﬁtﬂ%@o%ﬁ@%@%&@gne could be
detbbteﬂhﬁj (B3GR chﬁm@tpg}ap&mme(e;S rea'ﬁtlonQHﬁbture was0cdaled to room

1H 13.6 CHZ_]_, 4.62 (d, 1 H, 13. 6 CH2)
teripepgio #d Hersiy The fltits, Whickyinringst gasesaseoldegiorange colo,

wa%oﬁ&éntfﬁ@d Hagd the residue was purified by co!umn chromatography, recrys-

B tall:zatlon or trlturatlon The compounds 13a-c,14a-¢ and 17a - m were prepared

in this manner.

Preparation of the 2-benzylsulfanylimidazoles having phenolic functionality in
the radical R? {(general method B)

By addition of 10% strength hydrochloric acid (10 - 15 drops), the imidazole-2-thione
1a (1 equivalent) was dissolved in glacial acetic acid (5 ml). The respective benzyl
alcohol (1 equivalent) was added to the initial charge, which had a light-yellow color,
and the reaction mixture was stirred at a suitable temperature (temperature/time) un-
til no more 1a could be detected by thin-layer chromatography. in the case of the sul-
foxides 18g-i, a 35% strength solution of H,O, was added, and the reaction mixture

was stirred at room temperature for a further 4 h. The reaction mixture was diluted

M/43166-PCT
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MeS(O)-Ph), 7.95 (d, 1 H 7.2 Hz, C3-H 2-MeS(O) -Ph),

7.99-8.03 (m 2H, 4-Pyr), 8@5 858(m 2H, 4-Pyr) 20
4-[5- (4-Fl uor ophenyl) - 2- (3- hyl sul f anyl benzyl sul f any
)-1H i m dazol -4-yl]- pyridine (171) Using the general

witﬂqllzt@‘aﬁﬁ‘l n)ﬂ%ﬁ? édﬁ%ét&d O PRPYEINPE59P LR AGH drhiBniPwaterl The pre-

cnpitathesd‘dtetéd/bffsamdamhedlWlﬂnwabemz'l'éieecnm proguctiwhs purified by

ftera  re-—25"actio 1

can
collgg ) SEPRIGrRGRY. S ezl Q&Séﬂtq%g{'%ta?? dfhfzzsm'dazol-2-

ylsﬁﬁéﬂylﬁx@tlﬁ iypt d@%&@é\ﬁ% %@épar d ri;ﬂﬁn%nﬁgg

4FPhand3|\/bSPh) 756763(m 2H, 4FPh)

Pr%lp_pgr%gf?) 9‘?\'SI&ﬁugzs%tgr@fg%-gnpe?pyﬁiair18és6Pge(nr2raFrI_r!£etI4|'6536)) ’
4-[5-(4-Fl uorophenyl ) - 2- (3- met hanesul fi nyl benzyl sul f an

yl')-1H i m dazol - l!i pyridine (17m A 35% strength
Unsler largczm the reepact(ve -$2-hiajopyrigi Jimidazoleddedquivalent) was sus-

e to a f 171 (0. 50.9;: 1.2.mol.
pepq]e "5 e, respe lvg ac{mn% {]a?) ? % LélV?l%QtﬁS Jﬂ'énﬁeﬁpn?% m&ture was
Stirgs aSMeﬁbGﬁecﬁtveft@ﬁ‘gﬁetr@ﬂm@ uﬁtutﬁcsemfosaé stting Maté¥iaidoad be detected
W th usted to pH 9 wusing 25% strength
by shifdayes %@r@at@ﬂapl@xﬂ%f@ﬁw trnlxmrﬁwaSa@@Qlad o (r@om)temperature

ana_l? 16 cﬂﬁ AL wh d pR8aR 8 &Jé pH 5 using
urag% utlonEE ﬁ% g% over Rﬁﬁ%&

zo%hstrmgtn NamHeTpemhmOust&muBEﬁu wés @xtnaefewwith @‘thyllm:etate (3 x).
sol v t s triturated 10 with dleth ether/eth
The %@mﬁm%&tr@ﬁfewgwa@@ld. with 49 ejﬁa'ema@ ﬁtnq ?‘F‘Q@H 5 (1 %),

10?%8?%&?%?%%(2 %gﬂ.&@ﬂ %%aﬁgp ﬁgt%ﬂﬁgzl 1%\_‘; WZ% «§; dried over

Nat&SD3 @by cabiceppaled Thie gily, re3idueCras sepakited by &imBHaHromatogra-
o TR YA BS 28 Rpi2b-% 2nd 28 xwgfi bilparat iV anner.

Exanpl e 18 20

2-[5-(4-Fl uorophenyl)-4-pyridin-4-yl-1Hi m dazol -2-yl s
ExamideiBret hyl ] phenol (18a) Using the general nmethod B

(23 h, roomtenperature), the title conmpound was ob-

tained from1la (0.20 g; 0.7 mmol) and

3- [3(héﬂﬁ@?ﬁﬁﬁiéﬂw-ﬂf(ﬂﬂﬂbthﬂguﬁ%ﬂbeﬂz?ls@i%'n}yl aéH-uﬁﬁdé-asM-yl]

triturati-on.w.th ecorrposntlon)

25

30

~ pyqigire (13a>66 ( OH bondr ng) PP (c F), 1005 (C O

1H- NVR (DVMBO-d6): 8 (ppm 4.37 (s, 2H, CH2), 6.70-6.85
(m 2H, 2-HO Ph), 7.05-
Using the general method A, the title compound was obtained from 1b (0.42 g;

1.5 mmol) and 2 (0.25 g; 1.4 mmol) after a reaction time of 4.5 hours and separation
by column chromatography (SiO, 60, CH,CI/EtOH 9+1).
M.p. 163°C

IR (ATR) (attenuated total reflection) 1506, 1493, 1222 (C-F), 837, 806 cm’™

TH-NMR (DMSO-ds ): & (ppm) 2.45 (s, 3H, CHs), 4.38 (s, 2H, CH,), 7.19-7.49 (m,
10H, 3-Pyr, 4-F-Ph and 4-MeS-Ph), 7.78-7.82 (m, 1H, 3-Pyr), 8.45-8.47 (m, 1H, 3-

Pyr), 8.61 (s, 1H, 3-Pyr), 12.71 (bs, 1H, exchangeable, NH)

- M/43166-PCT
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30 7.14 (m 1 H, 2-HO Ph), 7.23- 7 53 (m 7H, 4-Pyr,
4-F-Ph and 2-HO Ph), 8.46-8. ﬂi 2H, 4-Pyr), 9.95
(bs, 1 H, exchangeabl e, 2.81 (bs, 1 H,
exchangeabl e, NH) I\/!43166 PCT 52

SBT3 igeer -

. pytjdimr(dl?;bycet hod B (9 h, refl ux) the title corrpound was _

"obtained fromila 5" (0 207g; 0.7 ol ) and-
3- hydr oxynet hyl phenol (0.10 g; 0.8 mmol ) after

Usi(ﬁzélzt(f:l'fé géhia‘_lépgnl%hoﬂohuWﬁsgtg%ofl%%?%[ﬂ@?hﬁﬁé%ﬁl&l from 1b (0 42 g;

1 5hamd1l)raj)d 3 1027 g;3-Fmmal)aftec emrea¢tondimée @f 'SthalvR and separation by

coly Ry aepo O RRIH: 68 CCHERITERN (i ok, 3. 1O Ph

Mp5321-j-,707715(m1H3HOPhCBH),7.27-
7.53 (m 6H, 4Pyr and 4-F-Ph), 9.45 (s, 1 H,
exchangeabl e, , 12.83 (bs, 1 H ex- changeable, NH)

IR éﬁlﬁq 339541§é€&%?§w l%tdtﬂf])y]]ro:aﬂeﬁ%é é%l%’@) Usi ng the

general nmethod B (14 h, roomtenperature), the title

1 mound was ob- 20 tained from la (0.20 g; 0.7 mol)
H . 4F’M@Fadie>3h§t(h9mb6e‘rﬁa(s, 8L, BHx),; 4.86dsndidl THa),-7.1847.46 (m, 5H,

A 25750 R, S A NHSEIRRY i 7o e LR Aepepyn, 8.41-

8.62 mzma gy . (0,282, é)@hﬁhgeé@@AfNPml (GO 25
Dl\/g?}dG) 8 (ppm 2H, CH2), 6.69 (d,
2H75Hz 4-HO-Ph), 7.19 (d, 2H, 7.9 Hz, 4-HO Ph)

- 4o A P St -

pytitiine{dBengeabl e, NH) M 43166- PCT 53
2-[5-(4-Fl uorophenyl)-4-pyridin-4-yl-1Himdazol -2-yls
ul fanyl net hyl ]-4- net hyl sul fanyl phenol (18d) Usi ng
. : h .
UshBrinaeReherl TREARD R, e e COMpbERRILE, fithinel oy 1b (042
1.5mmio}) am:bl4&a 2A909;5048 mraoh amtiolvith akititiont ofi KlapCGO4 M4 8igt B.1 mmol)

after a reaction time of 6.5 hours and trituration with hot ethyl acetate. M.p. 129°C

25

IR (ATR): 1506, 1296 (SO2), 1222 (C-F), 1145 (SO2), 1089, 839, 812 cm™

H-NMR (DMSO-de): & (ppm) 3.19 (s, 3H, CHs), 4.50 (s, 2H, CHy), 7.17-7.45 (m, 5H,
3-Pyr and 4-F-Ph), 7.64-7.90 (m, 5H, 3-Pyr and 4-MeSQ,-Ph), 8.43-8.61 {m, 2H, 3-
Pyr), 12.78 (bs, 1H, exchangeable, NH) '

- M/43166-PCT
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25

MeOH. M p. 243C IR (KBr): 1275 (OH bending), 1230
(CGF), 1005 cm1l1 (GO 10 1H-NWR (DVF-d7): 8 (ppm
2.36 (s, 3H, CH3), 4.46 (s, § CH2), 6.90 (d, 1H, 8.4
Hz, 2-HOPh C3-H), 7.13 (dd, 1 H 2.3/8.3 Hz, 2-HOPh
47-27-7.35 (m 3H, 4-F-Ph and 2-HO Ph C6-H),
Exgﬂyﬂb? 53 (m 2H, 4-Pyr), 7.58-7.65 (m 2H, 4-F-Ph),
8.52-8.55 (m 2H, 4- Pyr) 10. 30-10.70 (bs, 1 H,

e (&hé’ﬁ%agka@vb“Qﬁm wa?")!meeﬁiwfanm%lw“?hﬁvl] R

fiding(¥4a3u! fanyl net hyl ] - 6- net hyl sul f anyl phenol (1 Be)
prSI ng( 32 gener al met hod B (1.5 h, 75C), the title

conpound was obt ained fromla (0.80 g; 3.0 mmol) and

Usiit 1% S8ralometih i Bt il contodutel fasTobgindiom 1c (0.26 g
0. g’ﬁﬁ‘r‘i’é&“‘ﬁhd 61§?55 @COFE)? mlTQcQY aﬁﬁ*v@itr{ Qd@iOﬂl"éf%Cngg_tiNo spatula tips)

afteJHa) reaetlm tie; oﬁa 5 hQBrSZaGd Hepar;atmn w]comnm chmatogephy (SiO;

0GR 9+3) MPe23G m o1 “a pyr), 2. 74 (ns, 1M

exchangeabl e, NH), OH not visible
4{_5 (4- Fl uorophenyl ) - 4-pyridi n-4-y
IR (AT Y600, 1959, 1084 H095rBehy820, 85446-C1), 561 om”
met hyl sul f anyl phenol (18f) Using the general nmethod B
(2 h, roomtenperature), the title conpound was ob-
1HIWR6(<E)M$M&)66 ($braP2.a4 (8, 3Hm:rple,) 43381(39QH Q;Hﬂ B.1807.86 (m, 10H,
nmmol ) after trituration wth
4o buPIRB AT MAT-E ) 68 AP S5 A a6 (65, (Hinprchange-
abléz?\ﬂ*l) 3H, CH3), 4.17 (s, 2H, CH2), 6.69 (d, 1H, 8. .
5 4- Ph C3-H), 6.90-7.01 (m 2H, 4-HOP
HO Ph C3- H) ( h
C2-1C6-H), 7.12-7.21 (m 2H, 4-F-Ph), 7.32-7.53 (m

4H, 4-Pyr and 4-F-Ph), 8.39-8.43 (m 2H  4- Pﬁr)_ .
4-[5- (ﬁsCI(ll@mpbeﬂwﬂewymemawulﬁnuihaqnquwanﬁrlh Homidagpk4-yl}-
py H K{ t hyl ]-4- met hanesul finyi phenol (18g) 10 Using
the g @ nmethod B (1 h, roomtenperature), the

title corrpound was ob- talnedfromla(o 27 g; 1.0
and 0,17 ) with additjon of _35%
0 they DR et forihar 1R Couanduntaime, S8R B to (0.26 g

1..(S=

___O grﬁmtﬁ)v@ﬁa— HF(OWG"%)G Bylrﬁmga% \Jv% bﬁggﬁﬁfaf a ﬂe?‘%@ E@?ﬁ'le of65hours

bendi.ng).,.-1232 L CF),

* and SephRtOCHIGEIUMS cmpcp‘nﬁtdgr@mx esuoereo CHBL,/BLCH3 9@9) M.p. 224°C

2H, CH2), 6.96 (d, 1 H, 8.2

IR (ATR): 1600, 1510, 1490, 1033 (S=0), 1001, 967, 829, 677 cm™ (C-CI)
"H-NMR (DMSO-de): § (ppm) 2.70 (s, 3H, CHs), 4.47 (s, 2H, CHy), 7.31-7.65 (m, 10H,

4-Pyr, 4-CI-Ph and 4-MeS(O)-Ph), 8.44-8.54 (m, 2H, 4-Pyr), 12.87 (bs, 1H, ex-
changeable, NH)

M/43166-PCT
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2-HO-Ph C3-H), 7.11-7.21 (m 2H, 4-F-Ph), 7.41-7.47
(m 6H, 4-Pyr, 4-F-Ph and 2- HOPhC4-/CGH)

. 8.39-8.42 (m 2H, 4-Pyr) 20 .

4- Chl oro- 2-[ 5- (4- fuorophenyl) 4-pyridin-4-yl - 1H-|mdaz

PPN Cl i e e

pyAdImS(stvas obiained from la 2 (0.27g; 10 mml)

and -8 21g, 10 mol?) wit haddi tionof 35%
strength H202 so lution after purification by colum

US?@Q@?N@%@%@ %?Wﬂgﬁfmgggﬁﬁaqnye | ng’iri%"fﬂsﬁmm 1c (0.26g;

0.4 rﬁrrE)!) ari:ﬂz)ﬂ;(gﬂ%@)() 9 Hoool)emdlwiiCaayition oINd_d}|lg®3((ﬁEB 6Phtula tips) af-
tera @cﬁogjmq,pg éﬁ hqgrs Fa_rgﬁepafa@cg'; ?’M colunpp cgrqna@graphy (SiO2 60,

oZ. 49 6H, 4-F-Ph and
C%p@?l@ﬁ&lﬁ%ﬂﬁg.’p.gé 368 46(Enm 2H, 4Pyp;r) M 43166. PCT
55 Exanple 19

e AR A P TSR sl T L . T ¥ 81 oo
55t lagy-general nmethod B (2.5 h, roomtenperature), the

title conpound was ob- tained from1la (0.20 g; 0.7
mml) and Sc (0.14 g; 0.8 nmmol) with addition of 35%

n Iu t t u ion W th
"R Ehae b S ] 81l Sb kiR (1286t 7521758 (m, 6,
I ( ( -
4- %%ﬁ%bé@%gﬁsfgd FOH, é@ﬁiiz ﬁw@s%ﬁﬁ%@ (d zg—g@s Hz, 4-MeSO;
Phy18. 4@8255 (r8, 218 wyrnm 893(@ HiA, emhaﬂ(gelahlm\lfﬂj
7.12-7.21 (m 2H, 4-F-Ph), 7.28 (dd, 1 H, 2.2/8.3 Hz,
4-HO Ph C2-H), 15 7.39-7.46 (m 5H, 4-Pyr, 4-F-Ph and -
Exé Rig C6-H), 8.40 (m 2H, 4-Pyr) Exanple 20 20
| uor o- N- met hoxy- N- net hyl benzam de (20) A suspensi on
of 4-f | uorobenzoic acid (20 g, 143 nmol) in thionyl

B obf ey b A oo

pyétirey (15apout 10 min, deepening of the color from
yellow to orange. Excess thionyl chloride

Using the general method A, the title compound was obtained from 1d (0.25 g;

25

30

0.75 mmot)} and 2 (0.13 g; 0.72 mmol)} after a reaction time of 5 hours and separation
by column chromatography (SiO; 60, CH,Cl/EtOH 9+1).

IR (ATR): 1600, 1517, 1490, 1089, 1069, 1003, 968, 826 cm”"
"H-NMR (DMSO-de): & (ppm) 2.43 (s, 3H, CHa), 4.36 (s, 2H, CH,), 7.16-7.87 (m, 10H,

4-Pyr, 4-Br-Ph and 4-MeS-Ph), 8.45-8.55 (m, 2H, 4-Pyr), 12.90 (bs, 1H, exchange-
able, NH) |
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25 was renoved by distillation (initially atnmospheric
‘pressurel40C, then nenbrane ?unp vacuunl40C). From

the distillation residue, uorobenzoyl chl ori de was
dis- tilled off under nenbrane punp vacuum at 90C over

S AROmNet -2 Thinpogiostinn b ar(iouiafh  affgRia v

_ pyugdeSb) Freshly d| stilled triethylamne (29 m) was :

hydrochloride (9.0 g; 92 mol) in CH2ClI 2 (75 m ). The

Usmgathe géﬁél'amﬁiéthbﬁ Naiihéttltlbr @&n?buﬁ@%é IHeshad Wrénf 98 (0.25 g;
t hen cool ed cool i ng

0. 75 mm@Bramieﬁz(awfl @&H). To’?und@o )1a§ft$ @rea@@om’mng ofid8, haswrerand separa-

tmn?ﬁ I‘Pé@' ?'ﬁgma&%’aﬁﬂg?ﬁ &n&ﬁ\@ﬁ&{%{&é ﬂcool : LIga{/vas re-

cand the reaction mxture was stirred at room
tenperature for 1.5 h. The light M 43166-PCT 56 brown
suspensi on was poured into H20 (100 m ). The organic

d
IR LR 1808, [T RE0 (30 PO Tt SR e e o e

washed with saturated Nad solution, dried over NaSO

1,,and concentrated. The_ oi Isy brown residue crystallized
H-BIMR d8MStercand (BerZehl (%, Hrr@mraa@ (br Sy SHOI457 63 (m, 20H,

| h
4-Po SR G e BRER L B 887 b H BRI A2 9078, 1H, ex
chdn@@@b[é)NH) (ppm 3.37 (s, 3H, NCH3), 3.54 (s, 3H,
, 7.04-7.13 (m 2H, 4-F-Ph), 7 71-7.78 (m 2H,

4 F- Ph) 10 Exanpl e 21

M R T T A ey

pyrikﬁne1(15¢D4 mol ) was added dr OpWI se to a solution,

cooled to -85C, of diisopropylanne (15 nl, 106 mml)

in abs. THE (150 nl) in a double-necked flask which
USuhgdtheegan@Fal %ﬂi’etﬁbﬁdhﬁa&hé‘%ﬂ%néoﬁwpeer tcl(g) aifdMom 1d (025 g;

rrperature |ncreaseto - ItIOI’]
0. 7érmamal) anidet (Q. @519 P&l 2 omol} aftet amaamtm tsnerufédacmrs -a®8Geparation

f 55 mn. At -85 ol yt i - chl oro-4 20
oy srlbmre b Raidriapay (G L R 8806 o 68 ol )
Mrj moghg. THE (75 m) was added dropwise to this
~i-ni-tial-.charge: tenperature.increase to.--50C, initial.

25

change of color to purple. After the add|t| on had

IR R 1085 A B aS0p 0 11 1802 ahbhnte? 9a7. 2o, Bzl

(75 m) was added at this tenperature over a perlod

] mn: tenperature increase to -60C. Tharﬁ
H- B‘MR (YMBO-6): OHpPrYaktd 6 3. Glds)ed RESSsBHY 33-@@9 (m, 10H,

4-PL0" 4B PRYULd DefhesYSEnft 895! é’g4°(fm Loy 4-pyr), 12.91 (bs, 1H, ex-

changeable, NH)
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warnmed to OC. The m xture was poured into saturated

NaCl solution (300 m) which had been covered with

. ethyl acetate (300 m). The .cﬁfgani c phase was renoved

and the aqueous phase was extracted with ethyl
Rl (2 x 250 m) and a little brown foany

precipitate of 1,3-bis-(2-chloropyridin-4-yl)-2-(4-fl

uor ophenyl ) propan-2-ol sepa 30 rated off at the

 adgreiisulanyibeney Rdtem ohphenykafomidaralsbyfpidine (162)

concentrated. The oily residue was taken up in
little tert-butyl nethyl ether and stored at 4C
Usinge itimé glenerdihmethgd tAgl thewbitle dontpeameld wasf 6btaimbed fioed.1e (0.38 g;

A5 SR o o 218 b st

by@_ﬂﬁmgy%ﬁgrﬁp@?p??d?ghgjﬁ?%b; Cﬁzéé/é)téﬂh ?%ﬂﬂ, 0.6/5.1 He,

uor ophenyl ) - 2-

M.pl 263°6pyri di n-4-yl ) et hanone (21 b) 5 21b was prepared
from2-fluoro-4-nethylpyridine (13.9 g; 125 mmol)
using the nethod described in the synthesis of 21 a.

ER'(AH’N%(RE(@Q@JL@)I; 18171,Pr0%4, 4082 467, 828, 7842700 8mS5- 6. 86
(m 1 H €3-H2-F-Pyr), 7.08- 10 7.19 (m 3H, C5-H

2-F-Pyr and 4-F-Ph), 8.00-8.07 (m 2H, 4-F-Ph), 8.18

HyPR s O de: 2 A0 8 BHob A AN S Haln 818158 (. 11K,

4-Ryr, P 24€ 4RRPRPaS.84-6.4P M M@gﬂr@t lpyr11di BRchangeable,
%.6 g; 56 mmol) 5si ng theWnetJZﬁLd e)scri%g’é(s@?/n t he J °
NFynt hesis of 21a. 'H NVR (CDCI3): S (ppm) 4.35 (s, 2H,
CH2), 7.17-7.37 (m 3H, 2-Br-Pyr and 4-F-Ph), 7.50
(s, 1 H C3-H2-Br-Pyr), 8.07-8.15 (m 2H, 4-F-Ph),
4-[2-[@MéthansuifinylbenzylStiidnid)-2d hehyR3H-inkigazp|-4- ridine (16b
[?-((2- Chl or opyri%lli n-4¥yl ) - 2;@?4?& ugyophenyl ) et han%]-bly, 2- (16b)
di one-1-oxine (22a) 25 Wth stirring and cooling in a

S o A 0 o A, R e 030

1.oemaljland 3203271gn1.48 mmet)l after areaofior? fime(&F. 25 droutLand separation

by Rahrdn abaiaeren B Os rt Re Rl 5 T cd et room

M.befw@ture for 0.5 h, H20 (60 m) was added 30 and

25

- 30

The light-beige precipitate was filtered off, washed

IR P R, 1984, 554 PL5 A1 ook eBys b PLgSsur e over

"H-NMR (DMSO-ds): & (ppm) 2.71 (s, 3H, CHa), 4.48 (s, 2H, CH,), 7.32-7.52 (m, TH,
4-Pyr and Ph), 7.57-7.67 (m, 4H, 4-MeS(0)-Ph), 8.45-8.54 (m, 2H, 4-Pyr), 12.84 (bs,

- 1H, exchangeable, NH)

4-[2-(4-Methanesulfonylbenzyisulfanyl)-5-phenyl-3H-imidazol-4-yl]pyridine (16c)

Using the general method A, the title compound was obtained from 1e (0.38 g;
1.5 mmol) and 4 (0.29 g; 1.43 mmol) after a reaction time of 4.25 hours and separa-
tion by column chromatography (SiO; 60, CH,Cl/EtOH 9-+1). |
M.p. 247°C

M/43166-PCT

stilrri ng.at..room.t enperature was.cont NI VN T=Yo N0 0 Y NG N o DO



10

i5

20

25

30

58 1H NVR (DVMSO-d6): 8 (ppm 7.34-7.52 (m 4H,
C3-/C5-H 2-Cl-Pyr and 4-F-Ph), 7.93- 8.00 (m 2H,
4-F-Ph), 8.47 (d, 1 H 5,2 Hﬂ,6 Cs-H 2-Cl-Pyr), 12.71
(bs, 1 H exchange able,

R e R S

g; 43 nnDI) usi ng the method described in the
thesi's 'of "22a." 10 "1H NVR (' DMBO-d6)

113008 DRSO (b 5 (HPrTES 1 45 oy o) 7458, (5, 219, R, Z481-2658 (m, TH,

S ATl ot s, S o, Bl

8. 45@59'@@@29! é-Py)12.87 2bs 1H, exchangeable, NH)
1- (4- Fl uor ophenyl ) -2-(2 |sopropoxypyr|d|n 4-yl ) et hane-

1, 2-di one 2-oxinme (22c) 15 A solution of 22b (200 ny;
ExQ B@ in HCl -saturated isopropanol (15 nl) was
ANPIG &4 under reflux for 2.5 h. The solution was
concentrated and the yell owi sh-white residue was

triturated with a little ethanol flltgred of f

4-{higEluoraha Ty L2t thanesaipypnenyBetSuliiyly 1h-imidazol-
5. 15-5. 27 1H, ne- th 6. 54
'ygﬁy""%d% t8: o O Pyr), LMo (dd,nel H,yg,ez/H)s.s e, (s
C3-H 2-150-OPyr), '7.36-7.49 (m 2H '4-F-Ph),

7. 24, 4-F-Ph). 8 19 (d
Usiba feg apfielpl mlisdah. the it kmBRERd e lianed; o ta (0.25g;

0.93nfné E’ém@a (1) ,d.z(rg 4; vmma &Ad Wit RRhe ¥t Ngsdjeger $patuth tip) and
i one-"1- oxi nme vvas prepared from g,
a catalyhmmoueﬁ @fgj\lah@‘tm reattion digne bfeaouh@umenémnﬂcm oy column

onBenefaphy 51000 GRTROMO Ty (67 11 05 e oo
M.2-B7°8yr), 7.93-8.01 (m 2H, 4-F-Ph), 8.45 (d, 1 H,

5,2 Hz, C6-H 2- Br-Pyr), 12.72 (bs, 1 H, exchangeabl e,
OH) M 43166- PCT 59 Exarrpl e 23

4-yl)-1-(4-fl
IR mﬁ2%§|(§72':ﬁ39§%e Io¥i Zje EZSa) 5 Wth gentle

heating, 22a (1.5 g; 5 4 mml) was di ssolved in
nmet hanol The _solution was cooled to r

1H'Wﬁém§é>ed6)l-@l (PR 2a7 hi(PigSie OrkahoB-0Psd T (m, v%l‘g, CHy), 3.42-3.49

_(m, 2H, CHy), 7.25-7.65 (m, 10H, 4-Pyr, 4-F-Ph and 4-MeS(O)-Ph), 8.40-8.58 (m, 2H,

4-Pyr), 12.80 (bs, 1H, exchangeable, NH)

4-{5-(4-Fluorophenyl)-2-[2-(4-methanesulfinylphenyl)propylsulfanyl]-1H-
imidazol-4-yl}pyridine (17b)

Using the general method A, the title compound was obtained from 1a (0.25 g;
0.9 mmol) and 12b (0.22 g; 1.0 mmol} and with addition of Na;CO3 (1 spatula tip) and
a catalytic amount of Nal after a reaction time of 40 hours and purification by column
chromatography (SiO; 60, CH,Cl/EtOH 9+1).

M.p. 142°C

IR (ATR): 1222 (C-F), 1043 cm™ (S=0)

"M/43166-PCT



|

10

15

20

25

- 30

into the initial char ge. The 4

added and the m xture was transferred into a

t hree- necked flask. Pd-C 10% (7150 nmg) was introduced
eacti on vessel was

evacuated using an oil 10 punp, and H2 was then

HBMRCIBITED: s TR 1T AR 2 Bhak &1 fo 9t CPBL &2 (& 21

7.4 MATHSC e {1 ab 20095, BPRITIDET GRSHE U HEFAIRF-Phand 4-

artl ng ..... n.at erlal Coul ..

Mef{Qddtad 81hp-8.4Ri(m, 24, ér Py b286 dbe.aPhyexchangeatiaeNH)
suspension was filtered and the catal yst was washed
with plenty of nethanol. The conbined filtrate was

4-[edBeRrais alfanylRS-flivrd phehgh AHlim il azotd -yl pyridine (17¢)
sol i d-anor phous residue was dried using an oil punp.
The crude product was used w thout further

g | [ t. ' t .

U 84 SRR RS, 68, SR s MR, rom g 028
1.0 mméHand- chidyomethyfbenzdde (0.13 g;11.8/rhmdi)HafterG réhction time of 6

2-Cl-Pyr), 7.85 (d, 1 H 0.9 Hz, C3-H 2-Cl-Pyr), 8.17
hotrs andtitaration withMeObhM.03243°Cg, 1 H 4,9 Hz, C6-H

2-Cl-Pyr), 9.33 (bs, 3H, exchange- able, NH3{)

2- Am no- 2- (2-fl uoropyridin-4-yl)-1-(4-fluorophenyl)eth
IR4ABRY 1388 cofll(6rF)Xde ~ (23b) 25 Wth gentle heating, 22b

(5.0 g; 19 nmol) was dissolved in HCl-containing

i sopropa- nol (IsOH HCl-saturated IsOH 1+1, 60 m).
] b $0 O, I K t4l -F-
R, R e RS eh T RS LB 4P 4P
anédBzy, 8.8%98.41 (i, 8}, delyr),m2.82i (e d H, redchahgeabie t N i)

charge. The reaction vessel was evacuated us 30 ing an

oi | punp and H2 was then introduced via a gas inlet

4R dphenyt) 2 phori s I i iaroh Ml e A7 d)

. at nosphere of H2 (240 strokes/mn) until no nore

tart | terjal | d_be, detected ,by thin-I
Usiie i cShsiietiod %, theiteCtStpblind et fotfteiotiGhgm 12 05 g;
1,9TRendl) bhd @témardeg%b%mewzavg?b%wmam Qthyadition of Na,COs

met hanol (about om). e conbined filtrates were
(1 mpraki®s dipipandea cotalgdisnamanat oh Neltafter soreattignolirpa oafs70 hours and

. d r oan oi |l punp. The crude product

reaction step. 1HNWR (DVMSO- d6): S (ppm 6.58 (bs, 1H,

nethyne-H), 7.33-7.41 (m 2H, 4-F-Ph), 5 7.54 (m 2H,
IR@TR&W}%UF-?F@rﬁ), 8.14-8.25 (m 2H, 4-F-Ph), 8.30 (d,

1 H 55 Hz,, C6-H 2-F-Pyr), 9.40 (bs, 3H,
exchangeabl e, NH3") 2-Am no-1-(4-fl

"HAMMBR(TVBIO-dg): 62(phamp2.900¢ty RYT i74 A4 -OM)e BREMENEH, 7.5 Hz, CHy),
h7ydr ochl ori de (230'2 o
7.17-7.53 (m, 11H, 4-Pyr, 4-F-Ph and Bz), 8.44-8.46 (m, 2H, 4-Pyr), NH not visible

4-[5-(4-Fluorophenyl)-2-(3-phenylpropyisulfanyl)-1H-imidazol-4-yl]pyridine (17¢e)
Using the general method A, the title compound was obtained from 1a (0.5g;
1,9 mmol) and 3-chloropropylbenzene (0.31g; 2.0 mmol) and with addition of

Na,CO; (1 spatula tip) and a catalytic amount of Nal after a reaction time of 70 hours
and trituration with EtOH. M.p. 183°C

M/43166-PCT
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10 23c was prepared from22c (2.0 g; 7.6 mol ) using
the nmet hod described in the syn- thesis of 23a. 1H NMR
(DVSO-d6): .S (ppm) 1.23 (d, 88, 5.6 Hz, 2 x CH3),. .. . ..
5.09-5.22 (m 1H, ne- 15 thyne-H CH(CH3)2), 6.38-6,41
. hyRe~H CH NH3+), 7.00-7.08 (m 2H, 2
IRK@ERb%?gP;E?]H?@@?AG (m 2H, 4-F-Ph), 8.14-8.23 (m
3H, 2-iso-OPyr and 4-F-Ph), 9.21 (bs, 3H,

. ACRHEYCLRP P TIR ROHIBP IR B ARl RS dri0 44 (m, oM, 4
Py?,ew.etz bs| 1M, exchangeaBibeNiy of 23a. 25 1 H NWR

DMSO-d6): S (ppm 3.83 (s, 3H, CH3), 6.44 (bs, 1 H,
met hyne-H), 7.13-7.16 (m 2H, C3-/C5-H 2- MO Pyr),

s bk bl T ok 5Py o
2- Ami no-1 - (4-fluorophenyl)-2-pyridin-4-yl ethanone

hydrochl ori de Z%ec? 30 23e was forned by treati n% 22cC
Using theygeneral w%%h dhdltie fille cumRRUNLEs obtaineddrom 1a (1.1g;

t ' : R ¢ :
4 Oty M eBlgtodeete ot g Fighofi afics 4 VhdBACHy R o 16 hours
andipérifitation Y. @lu@nidrématdtiraphy Si0) 608eftifd acefatd)m 2H,
M 4;%—!2 ), 8.92-8.95 (m 2H, 4-Pyr), 9.43 (bs, 3H,

Rotdfattgeabl e, NH3) 5

2- Am no- 2- (2- bronopyridin-4-yi)-1-(4

fluor ophenél et hanone1 hydrochl oride (23f) A solution
IR ATRRE243 ( hé,;TEQSCmﬂdeIC}F)n absol ute ethanol (30 m)

was cooled to -10C, and concentrated sulfuric acid

(1.3 mM) was added. Wth cooling, zinc dust (1.1 g) 10
THNMR 3080 a1,): 18 (ppen )34 .32 (6] 28, @Hé)t, hez4-nigq C@ﬁ 24 BSr and 4-F-Ph),

The reaction mXxture was stirred at -10C for 30 mn -
8.58rH152 Iiron 2ina d ity ).t 18. 20 {ins, t pexchangesbigbdHYr ay - gr een

suspension was filtered and the white residue (ZnSO4)

was washed with plenty of ethanol. The conbined
A-[5R4IFverdpHemAr2 (RapRteR I Antsthg ity R PHLithidazol-4-yl]-

el l ow sh residue was dried “using an oi’l" punp. 15

pyrigingNR7gbVvsO- d6): 8 (ppm) 6.39 (bs, 1H, nmethyne-H),

7.35-7.44 (m 2H, 4-F-Ph),

Using the general method A, the tille compound was obtained from 1a (0.28 g;

1.0 mmol) and 1-chloromethylnaphthol (0.18 g; 1.0 mmol) after a reaction time of 6.5
hours and purification by column chromatography (SiO, 60, ethyl acetate). M.p.
364°C

IR (ATRY): 1225 cm™ (C-F)

'H-NMR (DMSO-ds): & {ppm) 4.90 (s, 2H, CH,), 7.25-7.62 (m, 10H, 4-Pyr, 4-F-Ph
and naphthyl), 7.80-7.98 (m, 2H, naphthyl), 8.20-8.23 (m, 1H, naphthyl), 8.48-8.52

(m, 2H, 4-Pyr), 12, (bs, 1H, exchangeable, NH)

M/43166-PCT
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RyerR)dgBiEERne (240

(dd, 1 H, 1.4/5.1 Hz, C5-H 2-Br-Pyr), 7.91 (s, 1

7.56

H C3-H2-Br-Pyr), 8.12-8.19 (m 2H, 4-F-Ph), 8.46 (d,

1H 5 1 Hz, C6-H2-Br-Pyr), 8! 94 (bs, 3H, exchangeabl e,
20 Exarrpl e 24

o % Rty ia At PR Ui pyridine

(1Tﬁ;a (2 9 g9 about 9.6 mmol ) was dissolved in absolute

mol ) was introduced into the clear or ange-red
| ¥id 0 e ' 0 .
Usiy, 1, BBnekdRBIRLE A0RGL e BSRA S iEneilin 12 025
0. gmmﬁh)eaedsbehh;mneMyCMIeedne c(Or‘mag;l il ©@mpetal) and wﬂmdsddition of

Nage)s (FRE=GER HolAie BseRIv0e AFSUkG! NF| 87 rRAGION JREhER47 hours
e reduced pressure over Cad 2.
an%ﬁt?ﬁf%ﬁ&ﬁ Efbl‘-l d%ﬂ% C

(ppn) 7.12-7.52 (m 6H,
C3-/C5-H2CI Pyr and 4-F-Ph), 8.27 (d, 1 H 5,2 Hz,

R (R 20%ar BYED 1o M A B A b g changeabl e, 2 x N

4- (4- Fl uor ophenyl ) - 5- (2-fl uoropyridin-4-yl)-1, 3-di
] hydr oi m dazol e-2 thione (24b) .. ......... . 24b was
H@%&lﬁdmﬂﬁ@r@)ﬁ & &0 B5g1 23 ,) cyadi-Higx), He5 frdt 8o (n, 6H, cyclo-

R AR ) ?&ffésu{azéﬁﬁﬁﬁ% A Pt .05 m.

2H, 4-F-Ph), 8.13 (d,
2H(mPy?j-|127‘B&:sPHH e%cH@nge) O 8)5 Chs 2H) (

exohangeabl e, 2 x NH) 10 o _ _
RPN et R SRE 4 guibtre vl
23c (2.5 g; 7.6 mol) u3|ng t he net hod descrlbed |n

the syn- thesis of 24a. 15 'H NVR (DMSO d6): P
Usmgzﬂne( gengral pethodz A, dhe tities pompoupdswas Qtﬁﬁmﬁﬂ reg 1a (0.41g;

D iy a7 0 38y Bl i . s an

trituratibn with EtOH.Qd-p1283PG0- O- Pyr), 12.68 (bs, 2H,
exchangeable, 2 x NH) 20
4- (4- Fl uor ophenyl ) -5-(2- net hoxypyridin-4-yi)-1, 3-di hyd

'H-NMR (DMSO-ds): § (ppm) 2.61 (s, 3H, CHa), 7.22-7.51 (m, 6H, 4-Pyr and 4-F-Ph),
8.42-8.45 (m, 2H, 4-Pyr), NH not visible

- 4-[5-(4-Fluorophenyl)-2-(2-methylsulfanylbenzyisulfanyl)-1H-imidazol-4-yl]-

pyridine (17j)

Using the general method A, the title compound was obtained from 1a (0.28 g;
1.0 mmol) and 1-chloromethyl-2-methylsulfanylbenzene (0.17 g; 1.0 mmol) after a
reaction time of 5.5 hours and purification by column chromatography (8102 60, ethyi

~ acetate). M.p. 223°C

IR (ATR): 1228 cm™ (C-F)

M/43166-PCT
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Pot assi um t hi ocyanate (2 g, 20.6 nmol) was introduced
into a solution of 23d (3.2 %9 25 10.8 mml) in 10%
~strength hydrochloric acid (5 The reaction .

m xture was stirred under reflux for' 30 min. The
orange solution was cooled and neutralized using 10%
strength NaHCO3 sol ution. The precipitate was filtered

~ "HAIMR m&tw) ) (ﬂmmﬁ@SW(eﬂSHc IOHL) updar (s EHUOM) F’T 6357“43 (m,10H,

overCaCl2: The crude product was triturated

R 2B MRS PN B 8aIo N et A 11| Ler ed of

On st andi ng, 24d precipitated 30 fromthe ethanolic
filtrate. "HNWVR (DVMSO-d6): 6 (ppm 3.81 (s, 3H,

4- [&Iuafluo@oﬁﬁeﬁyl&z (@metrbnd&lfi ﬁ?lﬁ&\zmlfdﬂw))d H-lmlc(!:gzoM-yl]-

m_ 4H, 4-F-Ph), 8.06 (d, .
Pvﬁdzmd%) 12.65 (bs, 2H, exchangeabl e, 2 X NH)

M 43166- PCT 63 Exanple 25
2-Chl oro-4-[5-(4-fluorophenyl)-2-nethyl sul fanyl -3Him
Usitay the 4eyiefaly miethodke A, 2he) titte doinmgpuriie wagsnebtzinete friond 1a (0.28 g;
tit]le, conpoynd_was, obtained from 2 0.5 q;
1 @Wﬂﬁa iﬁ&%&%ﬁ%ﬁ?ﬁ?ﬁ@n@e@ev'&e@e@e iﬁ«ﬂﬁ)g:a‘f-aéwn&') after a
t f +
red RS of Ayt A0 (BRI Mpa i ERahOMLt et 1) M.
20336C 10 | R (ATR) 3126, 3057, 2929 1591, 1529, 1499,
1389, 1231 (CF), 1159, 996, 976, 844, 780 cm1l
1H NVR (DMBO-d6): 6 (ppnm) 2.62 (s, 1 H CHI3),
R (KBA: izis%ym) 3053 amtl (9R0) and 4-F- Ph), 7.457.55 (m
H 2-C rand--)824(d 1H51Hz Ce-H
2-Cl-Pyr), 15 12.85 (bs, 1 H, exchangeabl e,

s “@ﬁiﬁ%?tﬁé‘ﬁﬁ?@éﬁ?’%mﬁ@t JeABy e o

13tehte|zt cHZE mamosmgnw@ﬂ am@l 4f7r7omz %Pnb 5 495 ch CRRE5-/CE-H 2-

and met hyl |od ) after a
MR o, A 4 Honlob o 2 QIR 7 SR8 O 21, 4.Pyr), 8.55-
8 W)CHZCI 2/ et hyl acet ate (1+1). The combi ned
'or¢gam Cc' ex’ tract was decolorized using Al 203, and the
resi due obtained after concentration of the filtrate
was triturated with a little EtOH MP. 224C 25 IR
4- [?z(#rﬁluos@nlzenu'b-@d&maywlsqkfanyibmy!sujml)(-wﬂmlda;@lgé-yi]-
(qu 851 833, 815 cm1 1HNWR (DMSO-d8): 5
(pp 2. -.3H,...CH3).,...7..08..(.S,1H,..C3=H.2- F- pyr) ,
7. 26 7 35 (w1 3H, C5 H 2-F- Pyr and 4-F-Ph), 7.46-7.54

P 3 Hz
Us&g the generai m)ethod ghe t|]]e compound was obtained from 1a (1.1g;

4.1 mmol) and 1-chloromethyl-3-methylsulfanylbenzene (0.7 g; 4.1 mmol) after a re-
action time of 11 hours and recrystallization from EtOH. M.p. 218°C

IR (KBr): 1225 cm™ (C-F)
'H-NMR (DMSO-ds): 8 (ppm) 2.40 (s, 3H, CHa), 4.46 (s, 2H, CHy), 7.16-7.43 (m, 6H,

4-F-Ph and 3-MeS-Ph), 7.56-7.63 (m, 2H, 4-F-Ph), 7.90-7.93 (m, 2H, 4-Pyr), 8.66-
8.69 (m, 2H, 4-Pyr), NH not visible

M/43166-PCT
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30 C6-H 2-F-Pyr), 12.85 (bs, 1 H, exchangeabl e, NH)
M 43166- PCT 64 ' ,

- 4-[5- (4-Fl uorophenyl ) - 2- net h)?FLsul fanyl - 3H i m dazol -4-y
|']-2-isopropoxypyridine (250) NaH (55 - 65% 1.0 g;

ST A PSR S

pyndirte @7nharge was stirred at roomtenpera ture for 5

mn, and a solution of “methyl iodirde (2.2 qg; 17.3"
mml) in absolute THE (5 m) was added dropwise with
{ -
A Y8 0T Sol 3 1 1A @t Hth 854 BB opiRRTo @ sus
pemmﬁﬂﬂh(@ﬁ(ﬁ@di 2 memoBsin-glacial aestict adid(7unl)i Mhélzeaction mixture

wag STERGIE Taom: ioaTRssney 107 o0 Atfeenwits b0y Gumin adiustgd to pH 9
usu@g?ﬁ% %tréﬁﬂtﬁ)amm?ﬁne? % k SO{(%?&&S vt ethgla&éetﬁﬁas 3 S) The com-

saturate dried over
bined drganicendraat eds wastedseith satlrated NalCtiselutias (3 x) and dried over

Nagg O Pl Patfiuprothiel eblined ek oy dhtap Sajint Vas titurated

with Qf‘lé’cﬁW étﬁbﬁéth?ﬂﬁcétﬁﬁe WM darfc?& edsEmiaslidt fdsidire Wwab frfﬂmf:ed by col-
l[ittle’tert-butyl hyl ether, filtered off

umamhlr@maml’almvtﬂi%ﬂsc U'mﬁ)h'lblM pr 64155 uct was obt ai ned
by col um chromat ographi ¢ separation of the nother
liquor (Si02 60, CH2Cl 2/ethyl acetate 1+1). Mp. 141

|R§,<3r|z, (2 cpggma;gd;ﬁﬂqs 44, 1509, 1412, 1314, 1222
CF), 1104, 1005, 954, 865, 843, 816 cm1l 20 1H NMR
(CD30D): 6 (ppm 1.28 (d, 6H, 6,1 Hz, 2 x CH3), 2.63

'R TR O o 8165 1 o Rtael e PHLETED 74377, (m. 2. 4

F-FED; 1132-7.68 @, BA, 1-Pyr, 40F-Phldhd 83M&$10 BMO- 843 2H 4-P
E:(75‘5)40 7.47 }m 2H, 437r Ph), 7.95 (%I%d[ )4P1Hﬁ 0.7/5 (m "

C6-H 2-iso-O Pyr) 25
Ex#ﬁn[p (lé Fl uor ophenyl ) - 2- net hyl sul f anyl - 3H-i m dazol - 4-y
nmet hoxypyridine (25d) A solution of 24d (1.0 g;
33mm|)and rrethyl iodide (5.6 g; 39 nmol) in
met hanol y:]) m) was stirred under reflux fo
2- [M'Fﬂ'é‘atqﬁhﬂi‘ 'QIRW@'%YH)HI"EH"%@ 21yiqtéfwlmﬂ#byllphenol

(18 ?1Itrate was concentrated and the resi due was taken up

et.hanol.. LnsoLubLemmconponentsmmeLemﬁLlLeLedmoﬁimmmmm e

and t he flltrate was concentrated. The residue vvas
onen

taken u inCHﬁCI/E (9+1). Insol uble cop
Usmhgefgéprteé?'e@e 9“,2 Bam:h@ | feRPaelde).pEe ttle ComPOU”d was ob-
tained from 1a (0.20 g; 0.7 mmol} and 2-hydroxymethylphenol (0.10 g; 0.8 mmol) af-
ter trituration with EtOH. M.p. 200°C (decomposition)

IR (ATR): 1266 (OH bending), 1222 (C-F), 1005 (C-O)
H-NMR (DMSO-ds): & (ppm) 4.37 (s, 2H, CHy), 6.70-6.85 (m, 2H, 2-HO-Ph), 7.05-

7.14 (m, 1H, 2-HO-Ph), 7.23-7.53 (m, 7H, 4-Pyr, 4-F-Ph and 2-HO-Ph), 8.46-8.49 (m,
2H, 4-Pyr), 9.95 (bs, 1H, exchangeable, OH), 12.81 (bs, 1H, exchangeable, NH)

M/43166-PCT
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trate was separated by columm chromat ography (Si 02 60,
CH2Cl 2/ Et OH 9+1). M p. 158C IR (ATR): 1618, 1608,
1497, 1391, 1222 (C-F), 1212, 521036, 835, 825 cml 5
1H NVR (CD30D): S (ppm 2.67 (s, 3H, SCH3), 3.90 (s,

s—%—ﬂ?ﬁ@m@%«iu%a-vt-mn@sy?fz W@m@pﬁﬁm

4-F- Ph), 7.46-7.53 (m 2H 4-F-Ph), 8.03 (dd, 1 |

H'o 7/5:5 Hz; CB-H 2-MeO-Pyr) 10
4-[5-(4-Fl uorophenyl) 2- met hylsulfanyl 3H i m dazol -

ol o N R (it s om 1

(0.20g; dypnwhyl) tand Bmydsbkwdehﬁgmenble(i) 101y; 48 mmbh aﬂdrypurn‘” cation

by B oA BOSAGHIRP N S00: Bt aaiEdaH &1 B ng the 1,3 15
Mﬁeﬁ% ¢oi m dazol et hi one, the methyl group fromthe

oxy substituent is transferred to the
nucl eophilic sulfur atomof the thione, with formation

IR (AERY A2 (e Bon il AK B 0T el . 5. one. |

(ATR): 1634 (pyridone 1), 1610, 1557 (pyridone I1),
1493, 1220 (CG-F), 968, 837, 20 800 cm1l 1H NWR

"HNMBADSO-&)( prippmy. 434 (s, 28HCHELHBES (6018 H, Hs4/81HHz, 3-HO-Ph

C* P BAYE I o, - BB T, Rt 7Bl 3-HRePn 65H), 7.27-

7.83Mm, @M4 ga?m Flﬂ’h]gaa 45%s, %eﬂ@h@@%@bm) 12.83 (bs, 1H, ex-
pyri done- N 1H,~ exchange- | e,

changesiie | NHNH)
Benzyl - {4-[ 5- (4-fl uorophenyl)-2-net hyl sul fanyl -3Himd
azol -4-yl ] pyridin-2-yl}- amne (25f) 30 Using the
4- [SE(ﬂEF Iabrtﬁ@ﬁélwl)-@ppw‘@inully'l-ﬂ I-Fi@lﬁlimﬂalizvsﬂéuﬂbﬁﬁlnﬁﬁ?cﬁgﬂphﬁhol
.7 mmol) and benzyl am ne (0.8 7.
(13ﬁ}ol) after a react| on time of 5 hours at 16OC and
separation by colum chromat ography (A1203,
CH2d 2/ ethyl acetate 1+1). Mp. 152C (deconposition)
UsMAStSgerral atethé ATR4 h3 25k (teirlperat0aH, thdliffe cb&ﬂ)bund was ob-
1583, 1501, 1451, _1432. 1353, 1225 (C 1074
taigacs frompda (849 $rl-7 mmoknand @@y@jgxyngetby,l)phgngl @g‘lq g; 0 8 mmol) af-

______ter@n %@_, Bégﬂarqéﬁ@lﬁ'ﬁ'\atgﬁ%\kmﬁiﬁz(@o leﬁé@yéUH g+1).

M.gd-E5(PR) (decoB®okidion) H, 5.6 Hz, C6-H 2-am no-Pyr)
(4-[5-(4-Fl uorophenyl) - 2- net hyI sul fanyl - 3H i m dazol - 4-
yl ] pyridin-2-yl}-(4-

IR (ATR): 1271 (OH bending), 1232 (C-F), 1004 cm™ (C-O)

"H-NMR (DMSO-ds): & (ppm) 4.32 (s, 2H, CHy), 6.69 (d, 2H, 7.5 Hz, 4-HO-Ph), 7.19

(d, 2H, 7.9 Hz, 4-HO-Ph), 7.27-7.51 (m, 6H, 4-Pyr and 4-F-Ph), 8.43-8.53 {m, 2H, 4-
Pyr), 9.41 (s, 1H, exchangeable, OH), 12.79 (bs, 1H, exchangeable, NH}

M/43166-PCT
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met hoxybenzyl) am ne (25g) 10 Using the general nethod
C, the title conmpound was obtained from25b (0.44 g; .
1.5 mmol) and 4- met.hoxybenzyPani ne. (2.0 g; 14.6 nmol)

after a reaction time of 7 hours at 160C and

2{5905F16b eyt TR AMERR0- Slsrangiety T

e 18P T o) | 450 (s (ppm) 2ol

3075 (s, "3H,OCH3), 4:30(s,” “CH2) ',
656659 m2H C3-/C5-H 2-am no-Pyr), 681730(m

Usgﬁ'a tréhy&%rpag Af'i’%lgoél B iﬁ) A gg}&lztezlaﬁgrﬁﬁgég n*g] ﬁécp?mpound was ob-

tairfelt [fiong 4taF| (DtﬁotgfyPEiG)rhmoB amd [8d 0160a)y2.9 Jblyi afesrolritdration with

yI ] pyridi n 2 yl'}-(4- nmethyl benzyl)am ne (25h) 25 Using
[{9 Cnet hod C, the title conpound was obt ai ned

from25b (OZg 0.7 mmol ) and 4-net hyl benzyl am ne
(0.85 g; 7.0 mmol ) after a reaction tine of 6 hours

IR §(BA)60Z7 5 (AH=pmirag)i $28MC-49) 1005 cin'oy@OYgr aphy ( SbC2
60, CH2CI2/EtOH 9+1). Mp.185C 30 IR (ATR): 1600,
1559, 1502, 1427, 1218 (CF), 844, 809 cml 1H NWR

H. %(@MF %ﬁ ?Ocapgﬁ 2@9&* 3#%@&@%% cﬁ{ ?ég"gog 1H, 8.4 Hz,

2-H&#N 08-HPy 7)13 [dd)5HH,. B6/8 3HAB 12-HO-Fa- G?‘I’%Hal,nﬂ24=7|:35’f0r)n 3H, 4-F-Ph

and, 2HOS B8 S TEA1 52 (& 0 PHo o By Ayt Sonign ﬁﬁﬁs&%hw 52-8.55
(m; 3 41p 3@?29'3041%'72 (gg,r' 'é‘xp%ﬁhgb%menﬁl-( 28H nét i

the' ge he t1 conpou d was o alned
fron125b (O 2 g O 7 mmol ) and 4- chlorobenzylan1ne

4-Gfflple 25T TR el A VBl etk 2 i ethy1]-6-
meg%%;?gg%qagém 9+1). Mp. 195C 10 I R(ATR):

9, 1502, 1489, 1422, 1218 (C-F)1 843,
814, 793 cm' 1HNWR (CD3OD): 6 (ppm 2.60 (s, 3H,

Us@%)e&e‘hgis ﬁ%t}wog‘gb./(??)zl)l (ﬁ(gnhef@a éﬁgn hgél%s,s gé%% qﬁd from 1a

(0. ch'lg, aﬂqnnlieh) and 8&8(0 60 ¢53 Ofmnfﬂﬂ- afferfriRitation” wht Méom M.p. 220°C
Hz, Co6- -am no- Pyr)
(decomposmon)

25

30

R (KB 1259 (OH bending), 1225 (C-), 1007 o (-0

'H-NMR (DMSO-ds): & (ppm) 2.34 (s, 3H, CHs), 4.38 (s, 2H, CHy), 6.97 (d, 1H,
2.3 Hz, 3-CI-Ph C%H), 7.17 (d, 1H, 2.3 Hz, 3-CI-Ph C*H), 7.23-7.51 (m, 6H, 4-Pyr
and 4-F-Ph), 8.48-8.50 (m, 2H, 4-Pyr), 12.74 (bs, 1H, exchangeable, NH), OH not

visible

 4-[5-(4-Fluorophenyl)-4-pyridin-4-yl-1H-imidazol-2-ylsulfanylmethyl]-2-

methylsulfanylphenol (18f)

. Using the general method B (2 h, room temperature), the title compound was ob-

tained from 1a (0.20 g; 0.7 mmol) and 8c (0 14 g, 0.8 mmol) after trituration with
MeOH. M.p. 230°C (decomposmon)

M/43166-PCT



10

15

20

15

(3, 4-Di chl orobenzyl)-{4-[5-(4-1uorophenyl)-2-net hyl sul
fanyl - 3Hi m dazol -4-yl] - pyr%lln 2-yl }am ne (25]) .

Usi ng the general nmethod C, the title conmpound was
obt ai ned from 25b (0.2 g; 20 0.7 mml) and

3, 4-di chl orobenzylamne (1.2 g; 6.8 mvpl ) -after a

IR (KB:t1227 (O-RY; 1019%n%’ t@@)s at 160C and separation by

“colum  chromatography ('Si02 60, CH2CI 21 Et OH 9+1) .-
Mp. 212C IR (ATR): 3409, 1600, 1552, 1509, 1490,

'H- ﬂl%& g%@ﬁ%fgmﬁ%g (ngﬁsfr%éﬁ& (s: EQQE@@@ (d, 1H, 8.0 Hz,

4- HO=|E’)1 c 5669032 0(1n¢m221-| 4CHOL€5 @-cmﬁam nmmzq (m 2H, 4-F-Ph),
- Ph and 4-F-Ph), (d, 1

7. 32*7 5% B, 1’42' 4@%‘ ﬁnQ %ﬁﬁ{a By?r%-S ABAsnH, lﬁo?yré

(4-[5-(4-Fluorophenyl) -2-net hyl sul fanyl - 3Hi nm dazol - 4-

yl I pyridin-2-yl}- phenylam ne (25k) Using the general
2-[5’Fg¢-gb.ﬁbiﬁpgbhql7)t-4-pylﬁdhﬁwd mw-lum z(lgaég\rsﬁﬁS a?ygﬁbﬂﬁfl])-d--

: e . and aniline : g; 7.0 nmo

meﬁrq'@s%%f'?ﬂagﬁﬂem@e of 6 hours under reflux and

separation by colum chronmat ography (Si Q2 60,

CH2Cl 2/ EtOH 9+1). M P. 228C IR (ATR): 3031, 1610,
Usingdbe desetal mednhd B4G|3h ('8747){) temiéﬁat@fe)l:)he &86,cas@pound was ob-

tamgél fr@ﬂsfa‘r) (é% é‘P P4 Wﬁ’\{R Qr&?l\@go(qj @g G- éﬁfrﬁ%l)zvﬁg}?gaitwn of 35%

stref ﬁSHgogmomﬁbn Qler F’étrgéﬁglhéaﬁorf’ﬁbmt 6l rePTIdR (6 ﬂ’l) M. 216°C

exchangeabl
ani | i no- NH), 12 68 (bs, 1 H, exchangeabl e,

R (B ST b dTngh J2P2AGEL PRI RN, 0% 6T (i - -
yl ] pyridin-2-yl}- phenethylam ne (251) Using the
o Igener al nethod C, the title conpound was obtai ned from

BIR (GD208): mmnhaﬁD)(Saabi @fﬂﬁ)aﬁﬁﬁdﬁhaha@irhb §.9644, §, 8.2 Hz,

20 B Gt Eya e T P BT R or Bt b gt 4 Byt and 2

HOW@Q@EQ-?‘B 391842 (M, PH, 9 R (ATR): 3409, 1604,
1546, 1504, 1220 (é sggyﬂ)sm 698 cm1 25 1H NMR

(CD3OD): 6 (ppm 261 (s, 3H SCH3), 2.81 (t, 2H, 7.7

4-Cliforct T8 ka-fiydsdphbay) L pyfiuin-g5y1-fn

25

30

methanesulfinylphenol (18h)

Using the general method B (1.5 h, 75°C), the title compound was obtained from 1a
(0.27 g; 1.0 mmol) and 8b (0.21 g, 1.0 mmol) with addition of 35% strength H,0; so-
lution after purification by column chromatography (SiO; 60, acetone). M.p. 175°C
(decomposition)

IR (KBr): 1265 (OH bending), 1236 (C-F), 1051 (S=0), 1005 cm™ (C-O)
"H-NMR (CDsODY): 5 (ppm) 2.72 (s, 3H, CHa), 4.39 (s, 2H, CH,), 7.14-7.23 (m, 2H, 4-

F-Ph), 7.39 (d, 1H, 2.6 Hz, 3-CI-Ph C%H), 7.42-7.49 (m, 6H, 4-Pyr, 4-F-Ph and 3-Cl-
Ph C*-H), 8.43-8.46 (m, 2H, 4-Pyr)

- M/43166-PCT
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and 4-F-Ph), 7.42-7.49 (m 2H, 4-F-Ph), 7.82 (d, 1H,
6,1 Hz, C6-H 2-am no-Pyr)
(RS) {4 [5-(4-F uorophenyl) 2met hyl sul f anyl - 3Hi mi daz
-4-yl] pyridin-2-yi}-(1- 30 phenytethyl)amne (25n).
' he general nethod C, the title conpound was
Exyﬁwgﬂgd from25b (0.2 g; 0.7 mol) and
(RS) - 1- phenyl ethyl amne (0.80 g; 6.6 mml) after a
“reactiontime of 7 M.43166-PCT 69 hours at 160

meR SR glcl 120’ R sy, sas. i

699 cm1 5 1H NVR (DVBO-d6): 6 (ppm) 1.37 (d, 3H, 5.5
Us%tﬂ%@dﬁpf&ﬂ @%@EB& Q %&Boé'p{ temaﬁeragu;gi &Q Wlﬁ Ic_:l’gl,cqgnound was ob-
taufeg Tr?ﬁ) : gl@ Aé_{'y: Puor of Q;'a)nﬁxﬁﬁ?%ﬁaiufp er%)I)l\&th addition of 35%

strengihyizpz)aall.mam-aa‘tgrlt}iw(rai{orpwmyalcetdrml )am ne (25n) USI ng
th ral nmet.hod the title conmpound was obtai ned

M'?(&#%@E%@“Eo@monb 7 mol) and (R)-1-phenyl et hyl ami ne
(0.80 g; 6.6 nmmol) after a reaction tinme of 7 15 hours
at 170C and separation by col umm chromat ography (Si O2

IR ¢€Br)CH2a8 (DK bepdinglct230 &-F)+1062 (330), Jimscm_ietm)R
(ATR): 2926, 1607, 1547, 1502, 1434, 1221 (CF), 1157,
838, 814, 699 cm1 20 1H NWR (CD3COD): S (ppm 1.44 (d,

1H$JMRQ0®3UD bm)lzz f(di?%H %Hﬂs@i%) (52 ékﬁ%:%;ﬁ@ 78&!‘ 1H, 8.3 Hz,

- H2- am no-

4- Hﬁ% @%2 142-BR1 (Ph 2khdl- E %)Pﬁ)zs (Adg0H, @,2/8. 3—Hz545—|0 ‘Ph CZH),
73?%3-4?2% 58 3Ty 0A T Bh and 4-HOPH G, BAD (07 244 B¥azo

-4-yi]pyridin-2-yl}-(1- 25 phenyl et hyl)am ne (250)
Usi ng the general nethod C, the title conpound was
obtai ned from25b (0.2 g; 0.7 mol) and
Exé henyl ethylamne (0.80 g; 6.6 mvl ) after a
|on time of 13 hours at 170C and separation by
coI urm chr omat ography (8102 60, CH2Cl 2/ ethyl 30
acetate 1 +1) - 119C IR (ATR):. 2926, 1607,
4-Flupre- N1f99§10m§4m91|2ﬂbepeamldei&®7 838, 814, 699 cm 1
M 43166- PCT 70 1H- NVR (CD3OD): 5 (ppm 1.44 (d, 3H,
-6..9..Hz ;.. CH3).,....2..59..(.8,...3H, .. SCH3).,... 4..6 2- 4..69.

A suspension of 4 fluorobenzmc acid (20 g, 143 mmol} in thlonyl C.hibt'lde (130 g -

1.1 mol) was stirred under reflux for 6 h: vigorous evolution of gas, clear solution after
about 10 min, deepening of the color from yellow to orange. Excess thionyl chloride
was removed by distillation (initially atmospheric pressure/40°C, then membrane
pump vacuum/40°C). From the distillation residue, 4-fluorobenzoyl chloride was dis-
tilled off under membrane pump vacuum at 90°C over a short column. The reaction
product crystallized on storing in a fridge (n°p 1.5315; m.p. 9°C, vield 20 g/89%).
Freshly distilled triethylamine (29 ml) was added to a suspension of N,O-
dimethylhydroxylamine hydrochloride (9.0 g; 92 mmol) in CH.Cl; (75 ml). The reac-
tion mixture was stirred at room temperature for 2 h and then cooled to -10°C. With
cooling, 4-fluorobenzoyl chloride (13.5 g; 85 mmol) was, over a period of 6 min,
added dropwise to the initial charge. After the addition had ended, cooling was re-

moved and the reaction mixture was stirred at room temperature for 1.5 h. The light-

M/43166-PCT



m 1 H, met hyne-H), 6,47-6.57 (m 2H,
C3- IC5-H2-am'no-Pyr), 7.05-7.42 (m 9H, Ph and

- 4-F-Ph), 7.80 (dd, 1 H, 0.5/ 885 Hz, ©B-H 2-ani no- Pyr)
5

oA A8 S B M P o

ancgﬂmea et ﬂﬂwbeCwas mmctddammamwchmasgob} ﬂ'lmz&ﬁbrﬁb:ﬁﬁd extract

and I"benzylam ne

 wag, wagﬁmgdmgp sarateh Nagkaakion draskovst HASO. songentrated. The
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20
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30

v FRARTASHANE L BN SH e AERBIB Fcct vs

drizbading 15600:1] pliipd(redid0d] tricfhdartitelR) and 8dact8d Wvithod0 furtie purifica-
cm1 15 'H NVR (CD3CD): 6 (ppm) 2.60 (s, 3H SCH3),
tio, 97 (s, 3H, NCH3), 4.64 (s, 2H, CH2), 6.64-6.66 (m
2H, C3-1C5-H 2-anmino-Pyr), 7.02-7.45 (m 9H, Ph and
4-F-Ph), 7.96 (d, 1 H 5.0 Hz, C6-H 2-am no-Pyr) The
1H-bmchma)c6rtpprln¢<$ I (sTam, esl(ZHb)eBcM (fser:-}H @CH@)WG’OM 7.13 (m, 2H,

bove nethod: 20 Table 2: Ex.
4- FLF@%%JGZJ (énc?d'lz%ﬁcﬁm FI uor ophenyl ) - {4 [5 (4- NN
fl uorophenyl)-2-net hyl sul fanyl -1 HI
i m dazol -4-yl]pyridin-2-yl}amineF NNA H S
Exasp& 21 Chl or ophenyl )-{4-[5-(4- N H
fl uorophenyl)-2-nmet hyl sul fanyl -1 H- |
i m dazol -4-yl]pyridin-2-yl}am neF N HA S M 43166- PCT

2-(Z&nloropyridin-4-yl)-1-(4-fluorophenyl)ethanone (21a)

n-BuLi (15% strength solution in n-hexane, 45 ml, 104 mmol) was added dropwise to
a solution, cooled to -85°C, of diisopropylamine (15 ml, 106 mmol) in abs. THF
(150 ml) in a double-necked flask which had been dried by heating and flushed with
argon: temperature increase to -50°C. After the addition had ended, the light-yellow
solution was stirred at -85°C for 55 min. At -85°C, a solution of 2-chloro-4-
methylpyridine (2-chloro-y-picoline, 8.6 g; 68 mmol) in abs. THF (75 ml) was added

dropW|se to th|s |n|t|a! charge temperature mcrease to -50°C |n|t|al change of color___ -
to purple. After the addltlon had ended, the reaction mlxture was stirred at -85°C for

1 h, and a solution of 20 (12.4 g; 68 mmol) in abs. THF (75 ml) was added at this
temperature over a period of 3 min: temperature increase to -60°C. The purple slurry
of the reaction mixture was stirred at -85°C for 1 h and then, over a period of 1 h,
warmed to 0°C. The mixture was poured into saturated NaCl solution (300 ml) which
had been covered with ethyl acetate (300 ml). The organic phase was removed and
the agueous phase was extracted with ethyl acetate (2 x 250 ml) and a little brown
foamy precipitate of 1,3-bis-(2-chloropyridin-4-yl)-2-(4-fluorophenyl)propan-2-ol sepa-
rated off at the interface. The combined organic extract was washed with saturated
NaCl solution, dried over NaSO,4 and concentrated. The oily residue was taken up in
a little terf-butyl methyl ether and stored at 4°C overnight. The crystals were filtered
off and dried. o ' |
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25sc{4-[5-(4-Fl uorophenyl)-2- H nethyl sul fanyl -1
- Himdazol-4-NN 1 z yl]pyridin-2-yl}-mtolylamneF / vy
~zv NA Hs 25tC(2,4-DfluoropRényl)-{4-[5-(4- " H

fl uorophenyl)-2-nmethyl sulfanyl -1 H 1 |

TH-k\@llga{éﬂg{éO)ﬁkéﬁ%lyﬂ%& ([522(-%%?1253 FT.BIS IErIAn E'H'? C*/C®-H 2-CI-Pyr and

4FEPHET SRBIRGRIN. £FIPHNEBILIM, Do/ g EH2Cheyn

25vc{4-[5-(4-Fl uorophenyl)-2- N H nethyl sul fanyl -1

AR R Sl R o

21b was prepared from 2-fluoro-4-methylpyridine (13.9g; 125 mmol) using the
method described in the synthesis of 21a.

'H-NMR (CDCls): & (ppm) 4.32 (s, 2H, CH,), 6.85-6.86 (m, 1H, C*-H 2-F-Pyr), 7.08-
7.19 (m, 3H, C*-H 2-F-Pyr and 4-F-Ph), 8.00-8.07 (m, 2H, 4-F-Ph), 8.18 (d, 1H, 5.1
Hz, C%-H 2-F-Pyr)

2-(2-Bromopyridin-4-yl)-1-(4-fluorophenyl)ethanone (21c)

21c was prepared from 2-bromo-4-methylpyridine (9.6 g; 56 mmol} using the method
described in the synthesis of 21a.

"H-NMR (CDCls): 8 (ppm) 4.35 (s, 2H, CHy), 7.17-7.37 (m, 3H, 2-Br-Pyr and 4-F-Ph),
7.50 (s, 1H, C>-H 2-Br-Pyr), 8.07-8.15 (m, 2H, 4-F-Ph), 8.42 (d, 1H, 5.1 Hz, C%H 2-
Br-Pyr)

Example 22

1-(2-Chloropyridin-4-yl)-2-(4-fluorophenyl)ethane-1,2-dione-1-oxime (22a)

With stirring and cooling in a water bath (about 10°C), a solution of NaNO, (0.85 g;
12.3 mmol) in H20 (10 ml) was added dropwise over a period of 2.5 min to a solution
of 21a (3.0 g; 12 mmol) in glacial acetic acid 30 ml. After the addition had ended, the
reaction mixture was stirred at room temperature for 0.5 h, H>O (60 ml) was added
and stirring at room temperature was continued for 3 h. The light-beige precipitate

was filtered off, washed with water and dried under reduced pressure over CaCl,.

M/43166-PCT
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N H fl uorophenyl)-2-nethylsul fanyl-1 HI J I

i mdazol -4-yl]pyridin-2-yl}anmineF H's

.25xc{4- [ 5-(4- Fl uor ophenyi ) - 298N H net hyl sul fanyl
Hi m dazol -4-yl]- pyridin-2-yl}naphthal en-1-yl -

1h. ﬁ@\@lﬁ;b@ﬁ%@%%ﬁfpﬁ])@nﬁg&gﬁ T aH RS Ry and\'ﬁ -Ph), 7.93-

8. ooy(m cmm 4’-F¥Ib mﬁ@w (! Lisly ézmz FCf.H 2.00PY), AP PR(BS, MM exchange-

3166 P 72 Exa
abl&r Pﬂ)Benzyl sul fanyl - (4 fI uor ophenyl ) - 3Hi mi dazol - 4-y
I]-2-chloropyridine (26a) 5 Using the general nethod
A the title conpound was obtained from24a (0.3 g;

1-(2-Fluorapyridind ?ﬂlzzod-flﬁbi'@;ﬁhé*ﬁyiiéih&ﬁe& 2-Hidhéaobatingd {22b)

a reaction tinme of 6 hours and purlflcatlon by col umm
chromat ography (Si 2 60, CH2CI 2/EtOH 9+1). M p. 223C

22 b Bord S 1 0,4 DGRD. 4 o Bsgoed in the

syritlesi@of 2g4l2) , 7.27-7.47 (m 11 H, 2-C-Pyr, Ph and
4-F-Ph), 8.26 (d, 1 H, 52I—|z C6-H 2-Cl-Pyr), 12.94
(bs, 1 H, exchangeabl e,

I
1Hﬁl\k% EI uoroﬁ @lwn']'e) ﬁ%é EJIE‘Q‘USFES?%/Hh)@ |§'|4.5 ép]gﬁéiglﬁfw 3H, C*
H 2AF- Pj?realtadttﬂ amwmnﬂ %aéinOQHaldﬂE@hf)reng(‘cb 119, 8.30Hz, C°-H 2-F-
and benzyl bromde (9.2 g; 54 mmol) after a

Pyriela%@%ﬁ {H rxchangeapigoHy
1-(4-Fluorophenyl)-2-(2-isopropoxypyridin-4-yl)ethane-1,2-dione-2-oxime (22¢)

A solution of 22b (200 mg; 0.76 mmol) in HCl-saturated isopropanol (15 ml) was
stirred under reflux for 2.5 h. The solution was concentrated and the yellowish-white

residue was triturated with a little ethanol, filtered off and dried.

'H-NMR (DMSO-ds): & (ppm) 1.24 (d, 6H, 6,2 Hz, 2 x CHg), 5.15-5.27 (m, 1H, me-
thyne-H), 6.54 (s, 1H, C*-H 2-iso-O-Pyr), 7.08 (dd, 1H, 1,2/5.3 Hz, C°-H 2-is0-O-Pyr),

25

30

7.36-7.49 (m, 2H, 4-F-Ph), 7.88-7.97 (m, 2H, 4-F-Ph), 8.19 (d, 1H, 5,4 Hz, C®H 2-
is0-O-Pyr), 12.44 (bs, 1H, exchangeable, OH)

1-(2-Bromopyridin-4-yl)-2-(4-fluorophenyl)ethane-1,2-dione-1-oxime (22d)

22d was prepared from 21c (5.0 g; 17 mmol) using the method described in the syn-
thesis of 22a.

"H-NMR (DMSO-ds): 5 (ppm) 7.40-7.48 (m, 3H, C*-H 2-Br-Pyr and 4-F-Ph), 7.65 (d,

1H, 0.8 Hz, C°-H 2-Br-Pyr), 7.93-8.01 (m, 2H, 4- FPh) 8.45 (d, 1H, 5,2 Hz, C%H 2-
Br-Pyr), 12.72 (bs, 1H, exchangeable, OH)
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and separation by col um chromat ography (A1203,
CH2Cl 2/ et hyl acetate 1+1). % 174C 20 | R (ATR):
13028, 2948, 1611, 1496, 1413271228 (CGF), 1203, 1003, .
879, 838, 698 cm1 1H NVR (DVSO-d6): 8 (ppm 4.43 (s,
), 7.11 (s, 1 H C3-H 2-F-Pyr), 7.25-7.51 (m
Ex%ﬁjﬁl%HZFPyr Ph and 4-F-Ph), 8.10 (d, 1 H 5.3
Hz, C6-H 2-F-Pyr), 12. 93 25 (bs, 1 H, exchangeabl e,

| ﬁwﬁ&ﬁﬁﬁnéﬂfrﬁenz e s

(23(3260) 30 Using the general method C, the title
compound was obtained from26b (0.2 g; 0.53 mml) and
benzyl ami ne (0.60 g; 5.6 mml) after a reaction tine

oS sttt 2250 Es 0 2R3l & Bk Boetrng (15, T

sy M FEE AT AR o 0 ) v

adman@m mbaGrecwis tansidRed0DRODEhres-rignkel flask1PEC 108 (150 mg)

wa@nti@cpld éntgntﬁﬁ 6niE9Irr7§1ar O‘gwle%aé:?@ﬁ]ve%g%! v%ﬁ% gyécuated using an oil
pUIﬁEaFaRB)H waS%hén ’lntilod[!nce@ Vi a"éz a%lé& cdp Wt room tempera-

-{4-] 2- Benzyl sul fanyl - 5- (4-ftuorop he H 1 m daz
tur@,l fh@ §u5p|§9sm| wag spaker in tm@lvﬁedtth;aqam: tla@dymd@r an atmos-

phé‘%t ok n%gﬁ% %Sg%grr?ﬁ)t QR@ l% 65@’% #ﬁhl@ ﬁ%gepnawrk%u\f\cﬁa%e detected by

thir(-BSpr J;hrd’mﬁtxbbﬁﬁw ?’Ih)WE‘T K s@8pdrision dvasBltereal At th’r’e catalyst was

reacti on tinme hours at 150C and separation

-waghd, pith cﬁ\ea%%gnﬁfbﬁyol( Sifee cembingep Gitrate tas coa@mtaat@d and the

b <ol HBSrIOnLE, AShue B2 b ypd AP M. o e

prodGEBEES us&d (itholt firthér EdrifiGdiondoBthdznextiiBactioh &2p( s,
2H, CH2), 6.44-6.54 (m 2H, C3-/C5-H 2-anmi no-Pyr),
7.04-7.35 (m 9H, Ph and 4-F-Ph), 7.80 (d, 1 H 20

1

Ry EMSE0 20 RIBAPERA los, 14, meloyner), 7.857.45 my 24, 4F-Ph),
7.591 (Hdy 1 Hdi105/8;3 Hez (GF-H@OIW)QMI damHne) q PBeQ3-H 2-Cl- Pyr) 8.17-
8.25 (m, 2H, 4-F-Ph), 8.49 (d, 1H, 4,9 Hz, C%H 2-CI-Pyr), 9.33 (bs, 3H, exchange-

able, NH3")

2-Amino-2-(2-fluoropyridin-4-yl)-1-(4-fluorophenyl)ethanone hydrochloride
(23b)

With gentle heating, 22b (5.0 g; 19 mmol) was dissoived in HCl-containing isopropa-
nol (IsOH/HCl-saturated IsOH 1+1, 60 ml). The yellowish solution was cooled to
room temperature and transferred into a three-necked flask (100 ml). Pd-C 10%
(1.5 g) was introduced into the initial charge. The reaction vessel was evacuated us-

ing an oil pump and H, was then introduced via a gas inlet capillary (4 x). At room

- temperature, the suspension was shaken in the closed three-necked flask under an

atmosphere of H; (240 strokes/min) until no more starting material could be detected
by thin-layer chromatography (6.5 h). The catalyst was filtered off. The filtration resi-
due was washed with plenty of methanol (about 800 ml). The combined filtrates were

M/43166-PCT
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25 Using the general nmethod C, the title conpound was
obt ai ned from 26a (0.2 g; OG%mmI) and

4- met hoxybenzylamne (2.0 g; 14.6 mmol ) after a
reaction tinme of 22 hours under reflux and separation

coﬁé’ rﬁfﬂtﬁ"‘énﬂ%%%ﬁ@%@ﬂ@éo %i‘%l%l %@?@fé&% (ilggsltﬂﬁt $he crude

prdﬂmswasmd(\mtlﬁ)ut flttser pﬁmﬁcamfot Hrhéd!@d( @NBﬁbmi 8ep. S

(ppn) 429(s “2H i somers-"t AT+ NCH2) 435" (s
"B", SCH2), 643647(m 1 H"A" + 2H "B"

1"'%!‘#4 @"‘ﬁ?” Hﬁgb@p)*é 58 (b gmgﬁ%}rﬁﬂé . A8 68 (' JH, 4-F-Ph),

7 .54 (e CRIRNES-/C5- 12 F- ler),m 431685 raasz 4 FIPH)L8I30 @, 1H, 5.5 Hz, C°-H

Ph .and 4-F-Ph 79(d 1 H"B", 5.4
254?)’%@%@%%%8“ able, 33, 1 H "A". 5.4 Hy, Cs-H
2-am no-Pyr), 12.67 (bs 1H, exchangeabl e, I m -
dazol e-NH), am no-NH not visible 5
2-Amiiro-Be{dzfiliord freemyil)-2-(24s 6 propoyipsmidin-433) ethashane! hydrpchloride
2-met hoxypyridine (26f) A suspension of 25a (0.1
(2#) 0.25 nmol) in nethanolic NaOCH3 sol ution (30% 2
was diluted with nethanol (5 m) and stirred
under reflux for 13 h. The reaction mx 10 ture was
23diwas preparachfrem@2m 2.0 ige 7Goenl s usiogube onethad described in the syn-
thegﬁﬁﬁﬁ ed with CH2CI 2 (3x). The conbi ned organic
‘was washed with saturated Nad sol ution, dried
over Na2SO4 and concentrated. The oily residue was
purified by colum chromato raph (Si 02 60,

NI (DNBRPhiaddpRrg g2y, G, DI R CIHS) 5.08-688rm, 1H, me-

oot R 3Bl 80 7. SR A B . 24, 2

|soQ®1Pﬁ'b‘| 7 Bb-me (fr, P21 F- &h§>58 d. 8 23 |'dm @42 i§§-0-Fr Bnd 4-F-Ph),

r), NH not visible Exanple

922 (@ﬁl aHoeacqaslgeabfe MNiphenyl ) - 2- (4 mst hanesul finyl ben

zyl sul fanyl)-3Him dazol - 4-yl]pyriidine (27a) NaH (55

-- 65% 0.1 g; about 2 mmol) was introduced into a
2-Aling-1 od-fifioesisheriyl 32-(B-methoxypy ridimid-yl) ethabovleUiyiroohloride

(15 mM). The initial charge was stirred at room
(2?tdén'per ature for 5 mn, and 4-nethyl sul finyl benzyl

chloride (3, 0.19 g; 1 0 mol ) was added. The

25

30

reaction.mxture was. stirred at.. -r.oom.tenper.at-ur.e. for. 2.

234 wahforgeld byvrieating 22t (.5 gn 29wamot) iinderdthe dondiR@sadeberibed in

neutral.iz with 10% strength citric acid. The THE was
ther%mﬂﬁ%ﬁ}%(??gﬁﬁ t he aqueous solution was extracted with
ethyl acetate (2 x). The com

'H-NMR (DMSO-de): & (ppm) 3.83 (s, 3H, CHs), 6.44 (bs, 1H, methyne-H), 7.13-7.16
(m, 2H, C*-/C%-H 2-MeO-Pyr), 7.34-7.46 (m, 2H, 4-F-Ph), 8.16-8.25 (m, 3H, C5%H 2-
MeO-Pyr and 4-F-Ph), 9.29 (bs, 3H, exchangeable, NH5")

2-Amino-1-(4-fluorophenyl)-2-pyridin-4-ylethanone hydrochloride (23e)

23e was formed by treating 22c¢ (4.0 g; 12.4 mmol) under the conditions described in
the synthesis of 23b. ' |

M/43166-PCT
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30 bined organic extract was washed with saturated
NaCl solution (2 x), dried over Na2SO4 and
concentrated. The solids residue was purified by
col um chr omat ogra- phy (Si 02 60, CH2Cl 21Et OH

ARl PO B 5 P TsBR B AR By 2, )

8. 09®13€(a9 2H, 84—@yr)7%11c1':~g1)27(@1(329~l( MFNHI? 3@&@95% 2$z APy, . 43____ -

7:25:8
(bseﬁ{el _eeshanwa@mw@/) 4. Mes( O - Ph and 4 F-Ph), 8. 26
(d, 1 H 5.3 Hz, C6-H 2-Cl-Pyr), 12.94 (bs, 1 H,
exchangeabl e, NH)
2-Aimiro:2¢(2-Bronfohridinubyrhéafiuorephényhéthamcne ydnocheoride
%%l sul fanyl)-3Him dazol - 4-yl]pyridi ne (27b) 10 Usi ng
e general nethod A the title conpound was obtai ned
from24b (4.2 g; 14.5 mmol) and 3 (4.1 g; 22 nmol)
after a reaction tinme of 2 hours and separation by
A sodlitiomofc22e hi8ag r5d ymol .in Ab20Rite ShibioR(30 ) was e:‘oateei to -10°C,

1+1, 2. Si02 60, CH2C 2/EtOH 9+ M 150C 15
and cerpentsgled. sulbirs, sads.3 miowes 13dded: ith coplag, gisscgust (1.1 g)

waé%}:lgig%gé’gftgggt?% ’tiﬂ‘%z_lt’o t%g@mai%ﬁsfg@ ]T %é}%ﬁaé Wg@;%@%ass stirred at

-101Q, fo€30 r@intandthenRyarmed tBMoMm :Sémpﬁratﬁltd Tae-drhag-gredly suspension

wagl}%@éeicgépa 5\3 Zf@dit%,lre@ ue&{%@&ﬁ(ﬂ)grv% waégeal vytl']:plgsr;upj of ethanol. The
corilaBrn%@ y(éﬂ%w ffhtrh'te @46 angsabard A the solid yellowish residue was dried
Benzyl™-{4-[5-(4-fluorophenyl)-2-(4-net hanesul fi nyl benz
USI?Q@@IG!WP 3H i m dazol - 25 4-yl]pyridin-2-yl}am ne
(27c) Using the general method C, the title conpound
was obtained from27b (0.3 g; 0.68 muol) and
THBREMRY(IDMS 0edd) 05 ?ép@l) 6739 (1810 DI, Aett@neaHsy, 97185170414 {(MT2H, 4-F-Ph),
of 7 hours at 0C and Separation by col.um

7.56hidgimdtb gr.4fhY rtzs.cc?m eBBr-EyE)CI 29 bt(Bahidl Cfg-IaBr-PygD 8.12-8.19 (m,

2n PR30 [ 8.1 5% PR Sa 85 S ihageanie. Nre)

cml M 43166- PCT 76
Example 24
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With gentle heating, 23a (2.9 g; about 9.6 mmol) was dissolved in absolute DMF
(75 mi). Potassium thiocyanate (1.9 g; 19.6 mmol) was introduced into the clear or-
ange-red solution: immediate opalescence and a lighter color. The reaction mixture
was stirred under reflux for 1.5 h. The suspension was cooled to room temperature
and, with H>O cooling, diluted dropwise with H2O (about 140 ml). The yellow precipi-
tate was filtered off, washed with H,O and dried under reduced pressure over CaCla.

"H-NMR (DMSO-ds): & {ppm) 7.12-7.52 (m, 6H, C>-/C>-H 2-CI-Pyr and 4-F-Ph), 8.27
(d, 1H, 5,2 Hz, C8-H 2-Cl-Pyr), 12.82 (bs, 2H, exchangeable,_ 2 x NH)

M/43166-PCT
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"H-NVR (CD3OD): S (ppm) 2.70 (s, 3H, CH3), 4.21 (s,
2H, NCH2), 4.32 (s, 2H, SCH2), 6.51-6.55 (m 2H,

C3.1C5-H 2-amino-Pyr), 7.03-$242 (m 13H. Ph,
4-MeS(OyPh and 4-F-Ph), 7.82 (d, 1 H 5.5 Hz, CB-H

.4-@93{%%‘%kgﬂ?aﬂo%°aaﬁgﬁ%"3-423'*22 eimelmidarnie gaigne (24b)

sul fanyl)-3H i m dazol -

pyridin amne (27d)Using the"

AR h Fet hyl
24%&?&@16%@%{5%%3(*!1@ ené s ﬂ@t%@@mfbﬂﬁwlhﬂddﬁ\the syn-

the%sbgéﬂag 0.68 mml ) and (RS)-1-phenyl et hyl ani ne
g

7.0 nmmol) after a reaction tinme of 10 10
hours at 170C and separation by col um chromat ography

/eth | C
HBER (DMDR: et (om0 24 38 1) H G-I 2Ry, Tk, 27 (m, 2H,

4Pl T8 . i breh) e e ﬁ%so?q'éféf@%zéz 85 oe.

2H(éxcha?ig,eaﬁ|dZ)2><NI-§2 4.73 (m 1 H nethyne-H)
6.42-6.53 (m 2H, C3IC5H2amnoPyr) 7.09-7. 44
(m 9H, Ph and 4-F-Ph), ), 8.21 (d, 1 H 5.0 Hz, C6-H

T S B g e

(240ps obt ai ned by nethod D): M 43166- PCT r NMA4E \c

rOk 1.~ 2x 06 7- ..~ ,. mEn.. n ............... k 00
24c was prepared from 23c (2.5 g; 7.6 mmol) using the method described in the syn-
thesis of 24a.

'H-NMR (DMSO-ds): & (ppm) 1.24 (d, 6H, 6,2 Hz, 2 x CHj), 5.10-5.19 (m, 1H, me-
thyne-H), 6.69-6.76 (m, 2H, 2-iso-O-Pyr), 7.24-7.32 (m, 2H, 4-F-Ph}), 7.42-7.48 (m
,2H, 4-F-Ph), 8.02 (d, 1H, 5.5 Hz, C®-H 2-is0-O-Pyr), 12.68 (bs, 2H, exchangeable, 2
x NH)

25

30

(24d)

Potassium thiocyanate (2 g, 20.6 mmol) was introduced into a solution of 23d (3.2 g;
10.8 mmol) in 10% strength hydrochloric acid (50 ml). The reaction mixture was
stirred under reflux for 30 min. The orange solution was cooled and neutralized using
10% strength NaHCOj3; solution. The precipitate was filtered off, washed with H20O
and dried under reduced pressure over CaCl,. The crude product was triturated with
ethanol, and insoluble components were filtered off. On standing, 24d precipitated

from the ethanolic filtrate.

'H-NMR (DMSO-ds): & (ppm) 3.81 (s, 3H, OCHs), 6,79-6.82 (m, 2H, C*-/C%-H2-MeO-

~ Pyr), 7.26-7.50 (m, 4H, 4-F-Ph), 8.06 (d, 1H, 5.3 Hz, C%H 2-MeO-Pyr), 12.65 (bs,

2H, exchangeable, 2 x NH)

M/43166-PCT
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2-Chloro-4-[5-(4-fluorophenyl)-2-methylsulfanyl-3H-imidazol-4-yl]pyridine (25a)

Using the general method A, the title compound was obtained from 24a (0.5g;
1.6 mmol) and methyl iodide (0.35 g; 2.5 mmol)} after a reaction time of 12 hours and
purification by column chromatography (Al.O3;, CH:Cl./ethyl acetate 1+1). M.p. 236°C

IR (ATR): 3126, 3057, 2929, 1591, 1529, 1499, 1389, 1231 (C-F), 1159, 996, 9786,
844, 780 cm™

'H-NMR (DMSO-ds): § (ppm) 2.62 (s, 1H, CHs), 7.27-7.36 (m, 3H, 2-CI-Pyr and 4-F-
Ph), 7.45-7.55 (m, 3H, 2-CI-Pyr and 4-F-Ph), 8.24 (d, 1H, 5.1 Hz, C®H 2-CI-Pyr),
12.85 (bs, 1H, exchangeable, NH)

2-Fluoro-4-[5-(4-fluorophenyl)-2-methylsulfanyl-3H-imidazol-4-yl)pyridine (25b)
Using the general method A, the title compound was obtained from 24b (0.95 g;

3.3 mmol) and methyl iodide (1.4 g; 9.9 mmol) after a reaction time of 40 hours. The
crude product was boiled with CHyClo/ethyl acetate (1+1). The combined organic ex-

 tract was decolorized using Al,O3, and the residue obtained after concentration of the

filtrate was triturated with a little EtOH. M.p. 224°C

IR (ATR): 3073, 1609, 1497, 1421, 1234, 1219 (C-F), 1159, 1002, 883, 851, 833,
815 cm™’ '

"H-NMR (DMSO-ds): 5 (ppm) 2.62 (s, 3H, CHs), 7.08 (s, 1H, C3-H 2-F-Pyr), 7.26-7.35

(M, 3H, C5-H 2-F-Pyr and 4-F-Ph), 7.46-7.54 (m, 2H, 4-F-Ph), 8.08 (d, 1H, 5.3 Hz,
CP®-H 2-F-Pyr), 12.85 (bs, 1H, exchangeable, NH)

M/43166-PCT
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| 4-[5-(4-Fluorophenyl)-2-methylsulfanyl-3H-imidazol-4-y|]-2-isopropoxypyridine
(25c)

NaH (55 - 65%; 1.0 g; about 23 mmol) was introduced into a solution of 24¢c (4.0 g;
13.8 mmol) in absolute THF (60 ml). This initial charge was stirred at room tempera-
ture for 5 min, and a solution of methyl iodide (2.2 g; 17.3 mmol) in absolute THF
(6 ml) was added dropwise with H,O cooling. The reaction mixture was stirred at

- room temperature for 1 h. The clear brown solution was concentrated and the resi-

due was taken up in H20. The aqueous solution was neutralized using 10% strength
hydrochloric acid and extracted with ethyl acetate (2 x). The combined organic ex-
tract was washéd with saturated NaCl solution, dried over Na>SQO4 and concentrated.
The semi-solid residue was extracted by boiling with tert-butyl methyl ether (2 x) and
filtered. The clear ethereal filirate was concentrated and the solid residue was tritu-
rated with a little tert-butyl methyl ether, filtered off and dried. Further reaction prod-
uct was obtained by column chromatographic separation of the mother liquor (SiO-
60, CH.Clo/ethyl acetate 1+1). M.p. 141°C

IR (ATR): 2928, 1610, 1544, 1509, 1412, 1314, 1222 (C-F), 1104, 1005, 954, 865,
843,816 cm™

'H-NMR (CD30D): & (ppm) 1.28 (d, 6H, 6,1 Hz, 2 x CH;), 2.63 (s, 3H, SCHa), 5.08-

| sia o 1H,methyne-H),576 (3, 1|—|,C3_H 2-,30_0_Py ) '5,88 _(d..d’ .1 H_’. 1..4”5’.4_ Hi, SR

25

30

C°-H 2-is0-O-Pyr), 7.10-7.19 (m, 2H, 4-F-Ph), 7.40-7.47 (m, 2H, 4-F-Ph), 7.95 (dd,
1H, 0.7/5,4 Hz, C°-H 2-is0-O-Pyr)

4-[5-(4-Fluorophenyli)-2-methylsulfanyl-3H-imidazol-4-yl]-2-methoxypyridine
(25d)

A solution of 24d (1.0 g; 3.3 mmol) and methyl iodide (5.6 g; 39 mmol} in methanol

(50 ml} was stirred under reflux for 3 h. The reaction mixture was cooled and filtered.

The filtrate was concentrated and the residue was taken up in ethanol. Insoluble
components were filtered off and the filtrate was concentrated. The residue was
taken up in CH.CI,/EtOH (9+1). Insoluble components were filtered off, and the fil-

M/43166-PCT
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trafd fas¥bdirated™by cblumn chromatography (SiO, 60, CH.CI/EtOH 9+1). M.p.

IR (ATR): 1618, 1608, 1497, 1391, 1222 (C-F), 1212, 1036, 835, 825 cm"

"H-NMR (CD3OD): 5 (ppm) 2.67 (s, 3H, SCH3), 3.90 (s, 3H, OCH;), 6.87-6.89 (m, 1H,
C3-H 2-MeO-Pyr), 6.98 (dd, 1H, 1.5/5.5 Hz, C°-H2-MeO-Pyr), 7.16-7.24 (m, 2H, 4-F-
Ph), 7.46-7.53 (m, 2H, 4-F-Ph), 8.03 (dd, 1H, 0.7/5.5 Hz, C%-H 2-MeO-Pyr)

4-[5-(4-Fluorophenyl)-2-methylsulfanyl-3H-imidazol-4-yl}-1H-pyridin-2-one (25¢)

When 23d (8.8 g; 31 mmol} was freated with potassium thiocyanate in boiling DMF
analogously to the method described for 24a, the only reaction product obtained was
25e. M.p. 314°C (decomposition). After cyclization, giving the 1,3-
dihydroimidazolethione, the methyl group from the methoxy substituent is transferred
to the nucleophilic sulfur atom of the thione, with formation firstly of the 2-

methylsulfanyl-3H-imidazole and, secondly, the 2-hydroxypyridine/1H-pyridin-2-one.

IR (ATR): 1634 (pyridone 1), 1610, 1557 (pyridone I}, 1493, 1220 (C-F), 968, 837,
800 cm™

TH-NMR (DMSO-ds): 5 (ppm) 2.61 (s, 3H, SCHs), 6,16 (bs, 1H, C*-H pyridone), 6,34

(s, 1H, C°-H pyridone), 7.25-7.33 (m, 3H, C°H pyridone and 4-F-Ph), 7.46-7.53 (m,
2H, 4-F-Ph), 11,38 (bs, 1H, exchangeable, pyridone-NH), 12.71 (bs, 1H, exchange-
able, imidazole-NH)

Benzyl-{4-[5-(4-fluorophenyl)-2-methylsuifanyl-3H-imidazol-4-yljpyridin-2-yi}-
amine (25f)

Using the general method C, the title compound was obtained from 25b (0.2 g;
0.7 mmol} and benzylamine (0.8 g; 7.5 mmol) after a reaction time of 5 hours at
160°C and separation by column chromatography (Al,O3, CH,Cly/ethyl acetate 1+1).
M.p. 152°C (decomposition) '

M/43166-PCT



10

15

20

~~n 7~, -, - fix.) ~"N Np, - xXWR OC™"" In /1
~+1 r /R~+ h [

~ g UL N~  "Atiy, MY 'L

. {MNu ¢ o~  x oo o U.. .. 1

IR (ATR): 3234 (NH), 3006, 2916, 1601, 1583, 1501, 1451, 1432, 1353, 1225 (C-F),

_1074,844,813, 729, 695¢m™

"H-NMR (CD3OD): § {ppm) 2.59 (s, 3H, CHs), 4.37 (s, 2H, CH,), 6.56-6.59 (m, 2H,
C%/CP-H 2-amino-Pyr), 7.04-7.44 (m, 9H, Ph and 4-F-Ph), 7.83 (d, 1H, 5.6 Hz, C®-H

2-amino-Pyr)

{4-[5-(4-Fluorophenyl)-2-methylsulfanyl-3H-imidazol-4-yl]pyridin-2-yl}-(4-
methoxybenzyl)amine (25g)

Using the general method C, the fitte compound was obtained from 25b (0.44 g;
1.5 mmol) and 4-methoxybenzylamine (2.0 g; 14.6 mmol) after a reaction time of 7
hours at 160°C and separation by column chromatography (SiO;, CH,Cl/EtOH 9+1).
M.p. 207°C

IR (ATR): 1598, 1558, 1510, 1244, 1217 (C-F), 846, 812 cm™*
"H-NMR (CD3;0D): & (ppm) 2.61 (s, 3H, SCHa), 3.75 (s, 3H, OCHs), 4.30 (s, 2H,

CHy), 6.56-6.59 (m, 2H, C>/C5-H 2-amino-Pyr), 6.81-7.30 (m, 6H, 4-MeO-Ph and 4-
F-Ph), 7.39-7.46 (m, 2H, 4-F-Ph), 7.84 (d, 1H, 6.0 Hz, C%-H 2-amino-Pyr)

25

30

methylbenzyl)amine (25h}

Using the general method C, the title compound was obtained from 25b (0.2 g;
0.7 mmol} and 4-methylbenzylamine (0.85 g; 7.0 mmol) after a reaction fime of 6
hours at 160°C and separation by column chromatography (SiO; 60, CH2CI/EtOH
9+1). M.p.185°C

IR (ATR): 1600, 1559, 1502, 1427, 1218 (C-F), 844, 809 cm”

"H-NMR (CD:0D): 5 (ppm) 2.29 (s, 3H, CH3), 2.60 (s, 3H, SCH3), 4.32 (s, 2H, CH2),
6.57-6.60 (m, 2H, C3-/C5-H 2-amino-Pyr), 7.05-7.50 (m, 8H, 4-Me-Ph and 4-F-Ph),
7.83 (d, 1H, 5.3 Hz, C6-H2-amino-Pyr) |

M/43166-PCT
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_(4-Chlorobenzyl)-{4-[5-(4-fluorophenyl)-2-methylsuifanyl-3H-imidazol-4-yl}-

pyridin-2-yl}amine (25i)

Using the general method C, the title compound was obtained from 25b (0.2 g;
0.7 mmol) and 4-chlorobenzylamine (1.0 g; 7.0 mmol) after a reaction time of 5.5
hours under reflux and separation by column chromatography (SiOz 60, CH2CL/EtOH
9+1). M.p. 195°C

IR (ATR): 3409, 1597, 1549, 1502, 1489, 1422, 1218 (C-F), 843, 814, 793 cm’™
"H-NMR (CD3OD): & (ppm) 2.60 (s, 3H, SCHa), 4.38 (s, 2H, CH,), 6.57-8.60 (m, 2H,
C®-/C8-H 2-amino-Pyr), 7.05-7.14 (m, 2H, 4-F-Ph), 7.22-7.30 (m, 4H, 4-CI-Ph), 7.38-

7.45 (m, 2H, 4-F-Ph), 7.83 (d, 1H, 5.7 Hz, C®-H 2-amino-Pyr)

(3.4-Dichlorobenzyl)-{4-[5-(4-fluorophenyl)-2-methylsulfanyl-3H-imidazol-4-yl]-
pyridin-2-yl}amine (25j)

Using the general method C, the title compound was obtained from 25b (0.2 g;
0.7 mmol) and 3,4-dichlorobenzylamine (1.2 g; 6.8 mmol) after a reaction time of 7.5

hours at 160°C and separation by column chromatography (SiO; 80, CHzCly/EtOH

25

9+1). M.p. 212°C
IR (ATR): 3409, 1600, 1552, 1509, 1490, 1424, 1225 (C-F), 842, 827, 813 cm”
'H-NMR (CDsOD): 5 (ppm) 2.60 (s, 3H, SCHs), 4.39 (s, 2H, CH,), 6.56-6.62 (m, 2H,

C%/C°H 2-amino-Pyr), 7.06-7.50 (m, 7H, 3,4-di-CI-Ph and 4-F-Ph), 7.84 (d, 1H,
5.5 Hz, C®-H 2-amino-Pyr)
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{4-[5- (4-FIuoropheny!)-z-methylsuIfanyI-SH-lm|dazol-4-yl]pyr|dm-2-yl}

~ phenylamine (25k)

Using the general method C, the title compound was prepared from 25b (0.2 g;
0.7 mmol) and aniline (0.65 g; 7.0 mmol) after a reaction time of 6 hours under refiux
and separation by column chromatography (SiO, 60, CH2Cl./EtOH 9+1). M.p. 228°C

IR (ATR}): 3031, 1610, 1590, 1561, 1504, 1433, 1265, 1225 (C-F), 839, 827, 749,
695 cm"’

"H-NMR (DMSO-ds): & (ppm) 2.62 (s, 3H, CHa), 5.95-6.13 (m, 2H, C3-/C%-H2-amino-
Pyr), 6.68-7.60 (m, 9H, Ph and 4-F-Ph), 7.97-8.01 (m, 1H, C°-H 2-Amino-Pyr), 8.99
(bs, 1H, exchangeable, anilino-NH), 12.68 (bs, 1H, exchangeable, imidazole-NH)

{4-[5-(4-Fluorophenyl)-2-methylsulfanyl-3H-imidazol-4-yl]pyridin-2-yl}-
phenethylamine (25l)

Using the general method C, the title compound was obtained from 25b (0.2 g;
0.7 mmol} and 2-phenylethylamine (0.85 g; 7.0 mmol) after a reaction time of 5.5
hours at 160°C and separation by column chromatography (SiO, 60, CH,Cl,/EtOH

9+1). M.p. 99°C

25

30

IR (ATR): 3409, 1604, 1546, 1504, 1220 (C-F), 838, 813, 698 cm"”
'H-NMR (CD30D): 5 (ppm) 2.61 (s, 3H, SCHs), 2.81 (t, 2H, 7.7 Hz, NCHy), 3.41 {t,
2H, 7.7 Hz, CH,Ph), 6.55-6.57 (m, 2H, C3-/C°-H 2-amino-Pyr), 7.08-7.26 (m, 7H, Ph

and 4-F-Ph), 7.42-7.49 (m, 2H, 4-F-Ph), 7.82 (d, 1H, 6,1 Hz, C®-H 2-amino-Pyr)

(RS)-{4-[5-(4-Fluorophenyl)-2-methylsulfanyl-3H-imidazol-4-yl]pyridin-2-yi}-(1-
phenylethyl)amine (25m).

Using the general method C, the title compound was obtained from 25b (0.2 g;
0.7 mmol) and (RS)-1-phenylethylamine (0.80 g; 6.6 mmol) after a reaction time of 7

M/43166-PCT
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N..o Mc~ s~-0 ~ANAL~, CO 00000 Q-QQQQ VAUUWI \ /
=zzzzz=7zz MVMM 79 Exanpl e 37a

Cycl ohexyl.- {4-[ 5- (4f Luor ophenyl ) -2- met hyl sul fanyl - 1Hi. .
m dazol -4-yl ] pyridin-2- 5 yl}am ne (37a)

rod A o s I SR 189, grceon

9+bedhpweifhadot@it into a 25 m one-necked flask which

in cycl ohexylam ne (3.97 g, 10 0.04 nol), covered wth

IR BIPREZ0RS. 10T TR, 3000 H B4 TI22 %) (157280 1, B0 bm”

brown suspension is allowed to cool to RT. 30 m of

[ t|on( %str th cit cid sol uti

1 8 GIROIS (e 5«@ 8Fe 2 8 df7e Haind 4865 bt SERY) 4.82-

S-St hpr X chad _ 0y &l
50385 A ﬁﬁ%&?@%m ?z?% ST 2BEPE; 2R Bl Blen), 1257
(bseﬂt—t e&tMgeabtea Nigai n W|th in each case 30 mMl of Na

citrate solution (10% strength citric acid solution pH

5 with conc. Na0-|) and then with 30 m of NaHCO3
R)S@-15-{42P 1t I idin-2-yl-{1-
TNt i ot Sl e o
phenyleﬁml)amm (25|nr)g a rotary evaporator, and the

residue is crystallized from10 m. 20

Recrystallization is carried out fromisopropanol 1

Usitat 8fe gahet rﬁet'ﬁlodot lt|$91[trer eohpruRd was cﬂitéﬁéﬁdfrbﬁl 25b (0.2 g;
cool , and about dist. water are ad W y).

0.7yneial): ang (R 1 gof(ewlemlaaﬁn%\ (®8Pig;\B.¢ M) aftergas rwtton time of 7

hours at 170°C and separation by column chromatography (SiO. 60, CH2Cly/ethyl

acetate 1+1). M.p. 117 - 119°C
IR (ATR): 2926, 1607, 1547, 1502, 1434, 1221 (C-F), 1157, 838, 814, 699 cm™

"H-NMR (CD30D): & (ppm) 1.44 (d, 3H, 6.9 Hz, CHs), 2.59 (s, 3H, SCH3), 4.62-4.69

{m, 1H, methyne-H), 6,47-6.57 (m, 2H, C*/C*-H2-amino-Pyr), 7.05-7.42 (m, 9H, Ph

~ and 4-F-Ph), 7.80 (d, 1H, 5.5 Hz, C®-H 2-amino-Pyr)

(S)-{4-[5-(4-Fluorophenyl)-2-methylsulfanyl-3H-imidazol-4-yl]pyridin-2-yl}-(1-
phenylethyl)amine (250)

Using the general method C, the title compound was obtained from 25b (0.2 g;
0.7 mmol) and (S)-1-phenylethylamine (0.80 g; 6.6 mmol) after a reaction time of 13
hours at 170°C and separation by column chromatography (SiO. 60, CHxCly/ethyl
acetate 1+1). M.p. 117 - 119°C

IR (ATR): 2926, 1607, 1547, 1502, 1434, 1221 (C-F), 1157, 838, 814, 699 cm”
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25 The conpounds of the fornmula I conpiled in Table 4
bel ow are obtai ned using thi 37 nmet hod: Tabl e 4:

Ex. Met hodNaneSt ruct ure 37bC4- PS (4-Fl uorophenyl) 2- N
H N_O net hyl sul fanyl -1 Him dazol -4-ylI-1

1H§9~Wﬁé§ﬁ‘%§ P B P PSHEI5E 200 . 3H. st 462469

| (m21HSfm=lt -S{ylﬁam 51 (h# lzn C®3Zl1215-|42—bm1n0-Pyr) 7.05-7.42 (m, 9H, Ph

Hs37dcN

___an%ﬁ Bt B0 (a4 O 5P 6 bizo &é&@mmo Pyr)

2-(2,2,2-trifluoro-ethylsulfanyl)-1 HN
i m dazol -4-yl]pyridin-2-yl}amneH s CF3
BefZgle{@v[5-(#-flugtoptdenyi)-R4néthyidulRanyl-3H-imidazol-4-yl]pyridin-2-yl}-
dj fl uor ophg i/l ) - 2- et hyl sul f anyl -
metpyianiBe deoRL vi | pyri di n-2-yl }- N ami neF NA
37f cCycl ohexyl -{4-[5-(2,4- N

Using the general method C, the title compound was obtained from 25b (0.2 g;
0.7 mmol} and N-methylbenzylamine (0.85 g; 7.0 mmol) after a reaction time of 7
hours at 180°C and two column-chromatographic separations (SiO, 60, CH,Cl./ethyl
acetate 1+1). M.p. 79°C

IR (ATR): 2924, 1601, 1494, 1407, 1219 (C-F), 837, 810, 730, 696 cm""
H-NMR (CD3OD): § (ppm) 2.60 (s, 3H, SCHs), 2.97 (s, 3H, NCHs), 4.64 (s, 2H, CH,),
6.64-6.66 (M, 2H, C>-/C°-H 2-amino-Pyr), 7.02-7.45 (m, 9H, Ph and 4-F-Ph), 7.96 (d,

1H, 5.0 Hz, C%-H 2-amino-Pyr)

The compounds compiled in Table 2 below were obtained using the above method:

XA 2

Ex. | Meth- Name Structure
od
25q C (4-Fluorophenyl)-{4-[5-(4-
: fluorophenyl)-2-methylsulfanyl-1H- \©\
imidazol-4-yl]pyridin-2-yl}amine
“4 IN
ﬁ—f\
F
25r C (4-Chlorophenyl)-{4-[5-(4- N
fluorophenyl)-2-methylsultanyl-1H- ® O
imidazol-4-yljpyridin-2-yl}Jamine F ¢
" ’N

M/43166-PCT




di f1 uor ophenyl ) - 2-et hyl sul fanyl -1 H

i m dazol - 4y|]pyr|d|n2yl}amneFNFH~S S
. 37gcCycl ohexyl - { 4- [5 (2,4 H H Nt N d| fl uorophenyl)-2-F

[ sopropyl sul fanyl Him dazol

ythpyrrdr=2=yt jdlll meNA—S—37hcEyctohpxyt=—415"(2;

25 H N,Co di f| ud4gpiiéiyugrophémylp22-trifl uor o- N N
et Hyl sul fcnylmeﬂn yiduifahglattbimidlazgl-4-pyr| di

N H s 3. Adid 3L ﬁfirﬂ:’%f Vighine |~
37i{CCycl orexyl {4 [ 2- met hyl sul fanyl -

(3-ftrlfluqgronethyl phenyl)-1 H im az
2-y ltamne= ... ./ ..N~"1 NAF

25t C (2,4-Difluorophenyl)-{4-[5-(4-
fluorophenyl)-2-methylsulfanyl-1H-
imidazol-4-yljpyridin-2-yl}amine

25u C (2,6-Dichlorophenyl)-{4-[5-(4- o §
fluorophenyl)-2-methylsulfanyl-1H- IN\ N
imidazol-4-yi]pyridin-2-yl}amine . Z
= IN
i
/
25v C {4-[5-(4-Fluorophenyl)-2- n N
methylsulfanyl-1H-imidazol-4-yl]- | ;
pyridin-2-yl}-(1-phenyipropyl}amine F
- fN

25w C 3.3-Diphenylpropyl-{4-[5-(4-
fluorophenyl)-2-methylsulfanyl-1H-
imidazol-4-yllpyridin-2-yl}amine

25x C {4-[5-(4-Fluorophenyl)-2-
methylsulfanyl-1H-imidazol-4-yl]-
pyridin-2-yl}naphthalen-1-yl-
methylamine

25y C {4-[5-(4-Fluorophenyl)-2-
methylsuifanyl-1H-imidazol-4-yl]-
pyridin-2-ylinaphthalen-2-yl-
methylamine

M/43166-PCT
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FF H S 37) CCycl ohexyl -{4-[2-et hyl sul fanyl -5-N N |
(3-trifiuoronethyl phenyl)-1 H '

imidazol -4-yllpyridin-2-yl}amMdei N'! FNAFEHJI . .. .
The conpounds conpiled in Table 5 bel ow were obt ai ned

' e above nethod: Tabl e 5:
Exiigld 26

ocessNaneStructure 38&-[5-(4-Fl uorophenyl)-2-N
NHz net hyl sul fanyl -1 Him dazol-4-yl]-L :

Y f d'ﬂﬂ%ﬁ%.q ?F%—?EEL qgrg'éhgpmﬂﬂ)mgda; yl2chioropyridine 26

nmet hyl sul fanyl -1 Him dazol -4- yl]pyridin-2-yl}am neF
N NA 5 40CEt hyl -{4-[5-(4-fl uorophenyl)-2-NN,,, -
Usirey tiyé gyenieaalymethdd iAyi thaztille £ompduray wiadi obfaingdd fmmeéa (0.3 g;

N-(. H | -{4-[5-(4-fl |)-2- 41Ch
T.d\l mmé[) an(:lS beﬁgﬁrcﬂ%&de{(‘b.{f g;( 1.0 quoorl)og#eerna/ n))action time of 6 hours and
purification by column chromatography (SiO, 60, CH,Cl:/EtOH 9+1). M.p. 223°C

IR (ATR): 2939, 1591, 1530, 1505, 1233 (C-F), 997, 838, 782, 700 cm™

"H-NMR (DMSO-de): & (ppm) 4.43 (s, 2H, CHy), 7.27-7.47 (m, 11H, 2-CI-Pyr, Ph and
4-F-Ph), 8.26 (d, 1H, 5.2 Hz, C%-H 2-Cl-Pyr), 12.94 (bs, 1H, exchangeable, NH)

4-[2-Benzylsulfanyl-5-(4-fluorophenyl)-3H-imidazol-4-yl]-2-fluoropyridine (26b)

Using the general method A, the title compound was obtained from 24b (5.1 g;
17.6 mmol) and benzyl bromide (9.2 g; 54 mmol) after a reaction time of 1.5 hours
and separation by column chromatography (Al,Os;, CH.Cl./ethyl acetate 1+1). M.p.
174°C

25

30

"H-NMR (DMSO-ds): 8 (ppm) 4.43 (s, 2H, CHy), 7.11 (s, 1H, C>-H 2-F-Pyr), 7.25-7.51
(m, 10H, C°-H 2-F-Pyr, Ph and 4-F-Ph), 8.10 (d, 1H, 5.3 Hz, C5-H 2-F-Pyr), 12.93
(bs, 1H, exchangeable, NH)

Benzyl-{4-[2-benzylsulfanyl-5-(4-fluorophenyl)-3H-imidazol-4-yl]pyridin-2-yl}-
amine (26¢)

Using the general method C, the title compound was obtained from 26b (0.2 g;
0.53 mmol) and benzylamine (0.60 g; 5.6 mmol) after a reaction time of 6 hours at
180°C and separation by column chromatography (SiO. 60, CH,Cl./ethyl acetate
1+1). M.p. 185°C '

M/43166-PCT

IR (ATR): 3028, 2948, 1611, 1486, 1413, 1228 (C-F), 1203, 1003, 879, 838, 698 cm™’



840, 8y, @93y ™ ) - 2- met hyl sul f anyl -

NN-~If | net any ylsu -1 Himdazol-

yl ] pyridin-2- yI}amneF N NAHS M 43166- PCT 82
42CMet hoxyet hyl {4 [5 (4- H._

fl uor ophenyl) - 2- nethylsulfanyl

IR %ﬁ“@@ﬁ@ﬁ&@kﬁyggﬁmﬂi 15@%'( ﬁ%gk,”ifté@ {358, 1220 (C-F), 1155,

44CHydr oxypr opyl - {4-[ 5- (4-
'H-NMR (CD;0ODY): & (ppm) 4.21 (s, 2H, NCHy), 4.38 (s, 2H, SCHy), 6.52-6.55 (m, 2H,

C3-/C®H 2-amino-Pyr), 7.03-7.38 (m, 9H, Ph and 4-F-Ph), 7.83 (d, 1H, 5.7 Hz, C%-H

(RS)-{4-[2-Benzylsulfanyl-5-(4-fluorophenyl}-3H-imidazol-4-yljpyridin-2-yl}-(1-

Using the general method C, the title compound was obtained from 26b (0.2 g;
0.53 mmol) and (RS)-1-phenylethylamine (0.65 g; 5.4 mmol) after a reaction time of
15 hours at 150°C and separation by column chromatography (SiO, 60, CH,Ch/ethyi

IR (ATR): 3028, 16086, 1546, 1494, 1450, 1221 (C-F), 1157, 837, 813, 697 cm"

'H-NMR (CD;OD): 5 (ppm) 1.44 (d, 3H, 6.8 Hz, CHs), 4.22 (s, 2H, CHy), 6.44-6.54
(m, 2H, C*/C°H 2-amino-Pyr), 7.04-7.35 (m, 9H, Ph and 4-F-Ph), 7.80 (d, 1H,

{4-[2-Benzylsulfanyl-5-(4-fluorophenyl)-3H-imidazol-4-yl]pyridin-2-yl}-(4~

Using the general method C, the title compound was .obtained from 26a (0.2 g;
0.5 mmol) and 4-methoxybenzylamine (2.0 g; 14.6 mmol) after a reaction time of 22

hours under reflux and separation by column chromatography (Al.O;, CHxCla/ethyl

5
2-amino-Pyr)
phenylethyl)amine (26d)
10
acetate 1+1). M.p. 145°C
15
20 5.4 Hz, C%H 2-amino-Pyr)
methoxybenzyl)amine (26e)
25
acetate 1+1). M.p. 196 - 200°C
30

IR (ATR): 1605, 1574, 1507, 1245, 1225 (C-F), 843, 814, 698

"H-NMR (DMSO-ds): § (ppm) 4,29 (s, 2H isomers “A* + *B*, NCHy), 4.35 (s, 2H "A* +
“B*, SCH2), 6.43-6.47 (m, 1H “A* + 2H “B*, C>-H “A” and C3-/C5-H “B” 2-amino-Pyr),
6.65 (s, 1H “A”, C*-H2-amino-Pyr), 6.80-6.84 (m, 2H “A* + “B*, 4-MeO-Ph), 7.14-7.51
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H fl uorophenyl)-2-nmethyl sulfanyl-N N 1

H i m dazol - 4-yl ] pyridin-2-F amneN H HA s
45CN -{4-[5-(4-Fluorophenyl)-2- H rrethylsulfanyl
H i m dazol - 4N~y|]pyr|d|n2yI}NN-

(m( gmsﬁzge‘hhaﬁﬁﬁﬁgpﬁ%m oplﬁgﬁgﬁ 79, ,\]H “B”, 5.4 Hz, C®-H 2-amino-

Pyre 791 )1 fHiiT, -514 HaZ, 6°%dd 2>bmind- Pylr)] ARIB7d{bs; AHIdahangsable, Imi-

...dawﬁdﬁabﬁéﬁ%;\@%ﬂgﬁ%wésul?agsl 1 A

H i m dazol -4-yl ] pyridin-2-F yl}am neN HA S /

48CCycl opropyl met hyl -{4-[5-(4- N N
4-[2tBenzylsulignyl-3:(48uoyo pbenyirdH-imidazol-4-yl]-2-methoxypyridine
(2é_ﬂLi m dazol -4-yl ] pyridin-2-F yl }am ne

A suspension of 25a (0.1 g; 0.25 mmol) in methanolic NaOCHj; solution (30%, 2 mi)
was diluted with methanol (5 ml} and stirred under reflux for 13 h. The reaction mix-
ture was diluted with H,O and the aqueous solution was extracted with CH.Cly (3%).
The combined organic extract was washed with saturated NaCl solution, dried over
Na,S0O4 and concentrated. The oily residue was purified by column chromatography
(Si02 60, CH2Cly/ethyl acetate 1+1).

"H-NMR (CDCls): § (ppm) 3.91 (s, 3H, OCHs), 4.29 (s, 2H, CHy), 6.91-6.95 (m, 1H, 2-
MeO-Pyr), 7.02-7.11 (m, 2H, 4-F-Ph), 7.27-7.38 (m, 7H, Ph and 4-F-Ph), 8.05 (d, 1H,

5,4 Hz, C%-H 2-MeO-Pyr), NH not visible

Example 27

2 Chloro-4- [5 (4-fluorophenyl)-2 (4-methanesu!fmylbenzylsulfanyl) 3H-|m|dazol-

" -yl]pyrldme (27a)

NaH (65 —- 65%; 0.1 g; about 2 mmol) was introduced into a solution of 24a (0.31 g;
1.0 mmol) in absolute THF (15 ml). The initial charge was stirred at room temperature
for 5 min, and 4-methylsulfinylbenzy! chloride (3, 0.19 g; 1.0 mmol) was added. The

-reaction mixture was stirred at room temperature for 2 h. The yeliow-brown solution

was diluted with H.O and neutralized with 10% strength citric acid. The THF was re-
moved and the aqueous solution was extracted with ethyl acetate (2 x). The com-
bined organic extract was washed with saturated NaCl solution (2 x), dried over
Na,SO,4 and concentrated. The solids residue was punfled by column chromatogra-
phy (SiOz 60, CH2ClL/EtOH 9.5+0.5). M.p. 179°C

- M/43166-PCT
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H~- s M 43166- PCT 83 49CCycl oheptyl -{4-[5-(4- NH -
fl uorophenyl} 2-nethyl sul fanyl

- Himdazol - 4- yI]pyrldln 2-...7..5.. Fyllamne NHs
50CBi cycl o[ 2. 2. 1] hept - 2-yl -{4-[5-(4- N Hof

|R@"fﬁ)3§§$§-‘/@9§2 féyé“ﬁzzﬂ' ﬁgﬁ (FL'%/% 1|g§e 1030 (S=0), 1014, 989, 839,

_____81Blmﬂ&n‘ﬁh(cca®11 yI {4-[5-(4- N 119

fIuorophenyt?)=2=nmet hylsul fanyt-
H i m dazol -4-yl ] pyridin-2-F I}am neN NA H s

L e e L%‘(’%ﬂémg?#%ﬂ (m, 10H,

- 2-Cl-Pyr, 4-MeS(0)-Ph and 4-F-Ph), 8.26 (d, 1H, 5.3 Hz, CP-H 2-CI-Pyr), 12.94 (bs,

1H, exchangeable, NH)

2-Fluoro-4-[5-(4-fluorophenyl)-2-(4-methanesulfinylbenzylsulfanyl)-3H-imidazol-
4-yl]lpyridine (27b)

Using the general method A, the title compound was obtained from 24b (4.2 g;
14.5 mmol) and 3 (4.1 g; 22 mmol) after a reaction time of 2 hours and separation by

column chromatography (1. AlLOs;, CH.Clfethyl acetate 1+1, 2. SiO, 60,

CH,CL/EtOH 9+1). M.p. 150°C

IR (ATR): 3061, 1610, 1506, 1408, 1227 (C-F), 1030 (S=0), 1016, 995, 978, 882,
839, 815 cm™

"H-NMR (DMSO-ds): & (ppm) 2.71 (s, 3H, CHs), 4.49 (s, 2H, CH,), 7.10 (s, 1H, C*-
H2-F-Pyr), 7.30-7.37 (m, 3H, C>H 2-F-Pyr and 4-F-Ph), 7.47-7.67 (m, 6H, 4-F-Ph
and 4-MeS(0)-Ph), 8.11 (d, 1H, 4,8 Hz, C-H 2-F-Pyr), 12.95 (bs, 1H, exchangeable,

25

30

NH)

Benzyl-{4-[5-(4-fluorophenyl)-2-(4-methanesulfinylbenzyisulfanyl)-3H-imidazol-
4-yl]pyridin-2-yl}amine (27c¢)

Using the general method C, the title compound was obtained from 27b (0.3 g;
0.68 mmol) and benzylamine (0.75 g; 7.0 mmol) after a reaction time of 7 hours at
170°C and separation by column chromatography (SiQ, 60, CH.Clx/ethanol 19+1).

M.p. 149°C

IR (ATR): 3238 3064, 1600, 1558, 1514 1495, 1227 (C-F), 1034 (S=0), 1006, 982,

839, 814 cm”

M/43166-PCT



10

15

20

~_pound no. 31 was obtained by method D):

| 53C{4-[5-(4-Fluorophenyl)-2- N H nethyl sul fanyl -
Him dazol -4-yl]-N'O pyridin-2- yI} (tetra

- _hydrofuran-3-a F yl)-am ne N7
54H{4 [ 5- (4- Fl uor ophenyl ) - 2- N H met hyIsquanyI

S R b0 0, 1434 54 RERR 551 v

| __6 5356?65 (A, '2H m?-l@-HdZ%nﬂndJPﬁ *deé-T{zfg (Y MBH. Ph, 4-MeS(O)}-Phand

(4- fI ‘uorophen sulf

h}n'fd&%(ﬂ I55|'!2l @Wl%mmﬁw})am neN NA H s
M43166 PCT 84 {4-[5-(4-Fluorophenyl)-2- N
56Cnet hyl sul fanyl -1 Himdazol-4H I | ridm2-1 2 i en

(R$Y-{4-16-F‘Fluo¥ophehyh-Zi{amlethalib ShHinyliFenZiAdlifanyl)-3H-imidazol-4-
yllpyridin-2-yl}-(1-phenylethyl)amine {27d) '

Using the general method C, the title compound was obtained from 27b (0.3 g;
0.68 mmol) and (RS)-1-phenylethylamine (0.85 g; 7.0 mmol) after a reaction time of
10 hours at 170°C and separation by column chromatography (SiO, 60,
CHxClo/ethanol 9+1). M.p. 193°C

IR (ATR): 2967, 1606, 1547, 1502, 1221 (C-F), 1085, 1031 (S=0), 1014, 838, 814,
670 cm™

'H-NMR (CD30D): & (ppm) 1.45 (d, 3H, 6.8 Hz, CHs), 2.67 (s, 3H, S(O)CHsa), 4.28 (s,
2H, CHy), 4.62-4.73 (m, 1H, methyne-H), 6.42-6.53 (m, 2H, C*/C°-H 2-amino-Pyr),
7.09-7.44 (m, 9H, Ph and 4-F-Ph), ), 8.21 (d, 1H, 5.0 Hz, C5-H 2-F-Pyr).

‘Compounds obtained by method C are compiled in Table 3 below (however, com-
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'Examaaydronapht hal en- 2-yl )am ne N H

25

N NAHs / 65C{4-[5-(4-Fluorophenyl)-2-
nmet hyl sul fanyl -1 H i m dazol-4-N N
Syl ]pyridin-2-yl}-(1,2,3,4-1 y
t et r ahydr onapht hal en- 1-yl ) ami ne
66C{ 4-[ 5- (4- Fl uor ophenyl)-2- N

F NAH S
N

H i m dazol -4- yl]pyridin-2-yl}-(1,
met

N
yl sul fanyl -1
4-

i 1
t u
F

met h
2,3,
s
67C{4-15-(4-Fluorophenyl)-2-"H
H i m dazol - 4NNyI]pyridin2y1}quino|in2 Fi

cﬂidf%&?%gf- / - én@j%ﬁre&ﬁyl%ﬁléh%‘iﬂHHﬁBéﬁk&r-Z-ylfHﬁIdm-z-
yl}alln]w(iﬁh)n 2 yI }pyr| din-4-F i ylnmethylaminei NNk Hs
69C{ 4- [ 5- (4- Fl uorophenyl)-2- N H

2-Fluoro-4-[5-(4-fluorophenyl)-2-methylsulfanyl-1H-imidazol-4-ylJpyridine (1.2 g,
4 mmol), which had been weighed out into a 25 mlrone-necked flask which had been
flushed with argon beforehand, was suspended in cyclohexylamine (3.97 g,
0.04 mol), covered with argon and then heated with refiux of the amine, in an oil bath
at a temperature of 160°C, for 48 h. The brown suspension is allowed to cool to RT.
30 ml of Na citrate solution (10% strength citric acid solution pH 5 with conc. NaOH)

- are then added, and the mixture is stirred for 10 min. and extracted twice with 30 mi

of ethyl acetate. _

The combined organic phases are extracted twice again with in each case 30 mi of
Na citrate solution (10% strength citric acid solution pH 5 with conc. NaOH) and then
with 30 ml of NaHCO3 solution and extracted once with saturated NaCl solution.

The organic phase is dried over Na,SO;4 and concentrated using a rotary evaporator,

and the residue is crystallized from 10 mi.

Recrystalhzatlon is camed out from 1sopropano[ / water (about 5mi of ISOH are

 heated and allowed to cool and about 5 ml of dist. water are added slowly) Yield:

0.76 g (49.7%) of a purity (HPLC) of 96.6%.

The compounds of the formula | compiled in Table 4 below are obtained using this

method:
Table 4:
Ex. | Method Name Structure
4-[5-(4-Fluorophenyl)-2- w N
37b C methylsulfanyl-1H-imidazol-4-yl]- | \O
2-methoxypyridine - 7
/ IN
ﬁJ\i
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met hyl sul f anyl

-1 H-im'dazol 4- yl]pyr

n-2-yl}-quinolin-4-F \ | hyl am n
21 oFD

- M 43166- PCT 86 70H 1-.(5-Cnhl

t hi ophe

H {4 [5 (4-fluorophenyl)2-1

i di
eN NA s /
n-2-yl)ethyl]-

i

e

trh fallyi =1 H
neN ci HA N
suI fanyl

yI n'et hyl am neN H S 72CBenzo[ b] t hi ophgn- 2- yI -N4-
H [|5- (4-fl uor ophenyl)-2-N N net hyl sul|f anyl - ﬁ—(s
Hijm dazol 14-F s yllpyridin-2-yl}amne N-j Hs ,_«
73dBenzof uran-2-yl net hyl -{4-[5-(4- H
flI yor ophenyl )-2-nmethyl sul fanyl-N N 1 Y
3% i|m dgzol {4-yl ] pyridin-2-F yl}am negN A s U
Cyclohexyl-{4-[5-(4-fluorophenyl)- - 4
2-(2,2,2-trifluoro-ethylsulfanyl)-1H- ar
imidazol-4-yl]pyridin-2-yl}amine H—"{S
(
CF,
N N
37e | C Cyclohexyl-{4-[5-(2,4- s U
difluorophenyl)-2-methylsuifanyl- . 7
1H-imidazol-4-yl]pyridin-2-yl}- 2y
amine k H—’{S
/
37f C Cyclohexyl-{4-[5-(2,4- N N
difluorophenyl)-2-ethylsulfanyl-1H- s ‘O
imidazol-4-yllpyridin-2-yllamine | _ Z
“ IN
EN
e o o e e o -Gyelohex-yl-{4--[5-(2-,-4--- SO J
difluorophenyl)-2-
isopropyisulfanyi-1H-imidazol-4-
ylpyridin-2-yl}amine
37h C Cyclohexyl-{4-[5-(2,4- N N
difluorophenyl)-2-(2,2,2-trifluoro- | =
ethylsulfonyl)-1H-imidazol-4- Z
yHpyridin-2-yl}lamine F
-~ IN
EoN
{
CF3
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H's 74H(1 -Benzofuran-2-yl-ethyl)-{4-[5-(4- NH
fl uorophenyl)-2-net hyl sul fanyl - 1
‘Himdazol -4-yl ] pyridin-2-F Il}arrine- \ ~NAHSs
75C( 2, 3- Di hydr obenzofuran-2- H
yIICLh I)-r4-[5-(4-fiutﬂuphcnyi)-z-:\: :\\I H
3ﬂet hyl Sul flﬂyciohebdyli{m[ﬂanethymuﬁayyl}ﬁ}yri di ne- 2-yl N
76 4- [ 5 (gl-trﬁmmmg B=1Hd net hyI sul fan p@
yI et hyl arri ne ﬂ'ﬂﬁﬁg-ﬁ}]{)gﬁlﬂég‘%}cﬁé g N
77CBenzoxazol - 2-yl nmet hyl - {4-[ 5- (4 N Hfl Qy’{%
2-ret hyl sullfanyl _ F N 1 Him dazol - 4-lyl | pyri di n-
yijamnea yz — ' s
371 | € | Cyclohexyl-{4-[2-ethylsulfanyl-5- B O
(3-trifluoromethylphenyl)-1H-
imidazol-4-yl]pyridin-2-yl}amine 7N
F N4
Fp H g
—

The compounds compiled in Table 5 below were obtained using the above method:

Table 5:
Ex. |Process Name Structure
38 G 4-15-(4-Fluorophenyl)-2- Nayy NH:
: methylsulfanyl-1H-imidazol-4-yl]- P
pyridin-2-ylamine F
~ [N
N
/
39 C Methyl-{4-[5-(4-fluorophenyl)-2-
methylsulfanyl-1H-imidazol-4-
_Mlpyridin-2-yllamine | g
40 C Ethyl-{4-[5-(4-fluorophenyl)-2- NN
methylsulfanyl-1H-imidazol-4- | ;
yllpyridin-2-yl}amine F
4 ,N
N
/
41 C Isopropyl-{4-[5-(4-fluorophenyl)-2- N N
methylsulfanyl-1H-imidazol-4- |; \(
yllpyridin-2-yi}amine £
" !N
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, Ns 2-({4-[5-(4-Fluorophenyl)-2- 78Cd NHh i net

yl sul f anyl -

1 H INmMF azol-4-

yl ] pyri di n-2-yl am no} net hyl )-8@
i sopropyl oxazol -5-ol N off NA/ s

LA\l 2 o T UUl UPITIcCTTyT il [IRVAY 1L A% N
4211 I—IE iCm'\ dazol - MgMOk;@tﬁyII-MpW(Hdi n- 2-
et hyl sul f an¥iusrophehi2metisyisdtanyl- _
S T Hmidazolaypyridings |
yl}amine
43 C | N,N-Dimethylaminoethyl-{4-[5-(4- W M
fluorophenyl)-2-methylsulfanyl- | ; \L _
1H-imidazol-4-yl}pyridin-2- e N
yllamine @
H s
/
44 C Hydroxypropyl-{4-[5-(4- N K
fluorophenyl)-2-methylsulfanyl- I
1H-imidazol-4-yl]pyridin-2- - 4
yl}amine A N oH
N4
H s
/
45 C N'-{4-[5-(4-Fluorophenyl)-2- N N
methylsulfanyl-1H-imidazol-4- | 1 Q
yilpyridin-2-y1}-N,N- - ¢ N
diphenylethane-1,2-diamine Zay @
)
/S
46 H Cinnamyl-{4-[5-(4-fluorophenyl)-2-
methylsulfanyl-1H-imidazol-4-
ylpyridin-2-yl}amine
47 C Cyclopropyl-{4-[5-{4- Ne N
fluorophenyl)-2-methylsulfanyl- (v
1H-imidazol-4-yllpyridin-2- F
l}amine 7
yl} ¢ —’E
H s
/
48 C Cyclopropylmethyl-{4-[5-(4- N B
fluorophenyl)-2-methylsulfanyl- | l
1H-imidazol-4-yllpyridin-2- . 4
llamine 7
yl} ¢ —’E
H /5
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S 80CN-{4-[5-(4-Fluorophenyl)-2- NHY N
sul fanyl -1 H i m dazol -4-s

yl
pyridin-2-yl}-N -(1-nethyl832-F rrethylsulfanyl pro-N
| )formam di neNA H
A -S4 Fuerep
49 im d@zol {4-s vy h
anyl phenyiliodk
[ 5-(4- Fl uor g
Hijm dazol {4- Nyl
t hyl ) afi neN
t hyl sulffanyl -1 H i m dazol -
50 C Bicyclof2.2.11hept-2-yl-{4-[5-(4- w
fluorophenyt)-2-methylsulfanyl- [ Zb
1H-imidazol-4-yllpyridin-2- c 7
ylyamine a
/
N
/
51 C Adamantan-1-yl-{4-[5-(4- N N
fluorophenyl)-2-methylsulfanyl- [
1H-imidazol-4-yljpyridin-2- - 4 %
yl}amine a0
| N1
H s
/
52 C Adamantan-2-yl-{4-[5-(4~ N N
fluorophenyl)-2-methylsulfanyl- | D
1H-imidazol-4-y(lpyridin-2- . 7
yl}amine @
N
/

53 . C {4-[5-(4-Fluorophenyi)-2-
methylsulfanyl-1H-imidazol-4-yl}-
pyndm-z-yl} (tetrahydrofuran -3-

54 H {4-[5-(4-Fluorophenyl)-2- N N
methylsulfanyl-1H-imidazol-4-yl]- (T
pyridin-2-yl}-(tetrahydropyran-4- E 7

ylYamine 7N
S
/
55 C (1-Ethylpyrrolidin-2-yimethy!)-{4- N N
[5-(4-fluorophenyl)-2- ® &
methylsulfanyl-1H-imidazol-4- . NN
lIpyridin-2-yljamine z
yllpy yl} o
H /5
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2 I 2N-th Ithi | 4y ]Jpyr -y

y azo-

- ylnmethyl)am neNSIEIA

}-C n- F/ -ne

56 C

{4-[5-(4-Fiuorophenyl)-2-
‘methylsulfanyl-1H-imidazol-4-

ylethyl)amine

57 C

{4-[5-(4-Fluorophenyl)-2-
methylsuifanyl-1H-imidazol-4-
yllpyridin-2-yl}-(2-morpholin-4-

ylethyl}amine

58 C

{4-[5-(4-Fluorophenyl)-2-
methylsulfanyi-1H-imidazol-4-
yllpyridin-2-yl}-(1-methylpiperidin-
4-yl)-amine

59 C

{4-{5-(4-Fluorophenyl)-2-
methylsulfanyl-1H-imidazol-4-

ylpyridin-2-yl}-{2-(4-
methyipiperazin-1-yl)ethyl]lamine

60 C

{4-[5-(4-Fluorophenyl)-2-
methylsulfanyl-1H-imidazol-4-

yllpyridin-2-yi}-(1-naphthalen-2-
. _ylethyamine |

61 H

2,2-Diphenylethyl-{4-[5-(4-
fluorophenyl)-2-methylsulfanyl-
1H-imidazol-4-yl]pyridin-2-
yllamine

62 H

Biphenyl-2-yimethyl-{4-[5-(4-
fluorophenyl)-2-methylsulfanyl-
1H-imidazol-4-yl|pyridin-2-
yl}amine
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5 M 43166- PCT 88 84C{4-[5-(4-Fl uorophenyl) -

2- NH

nmet hyl sul fanyl -1 Himdazol-4 | ndm2- 12--2. F/ Y

lpY v.} -[ ( nethyl eneam nop yisul-r"

fanyl)ethyl]am neN Hs /
Dy A l' ([ Af 1 A 2N Dr

8582—BrefeT4 i \"' T HOf UP"C")" &N

getihyl sul f nyI {4-[5-{#+Alumropheryl 21.] pyHi d| ne N r Hy s/

86G2- Azi d0{ 4-thbthiytsulthrit THMIBIREZbEA- N| N3 s

“methytsul-fanyl=1 vy pyni-dineF N

870D2- Et hoxy- 4- [Sptgﬂﬂ’t@gﬁ)n%& 1)-2-n NoO £

nmetjhyl sul f anyl yI ] pyfi di neF

64 C {4-15-(4-Fluorophenyl)-2-
methylisulfanyl-1H-imidazol-4- |

yllpyridin-2-yl}-indan-2-ylamine E
7 ’N
N
/

65 C {4-]5-(4-Fluorophenyl)-2-

methylsulfanyl-1H-imidazol-4- NN
yllpyridin-2-yi}-(1,2,3,4- |
tetrahydronaphthalen-1-yl)amine F
Z N
/
i
/
66 C {4-]5-(4-Fluorophenyl)-2- N N
methylsulfanyl-1H-imidazol-4- s O@
yllpyridin-2-y}-(1,2,3,4- . 7
tetrahydronaphthalen-2-yl)amine Zan
N1
H s
/

67 C {4-[5-(4-Fluorophenyl)-2-
methylsulfanyl-1H-imidazol-4-
_Mlpyridin-2-yi}quinobin-2- &

ylmethylamine
68 C {4-[5-(4-Fluorophenyl)-2- N. N
methylsulfanyl-1H-imidazol-4- |
yllpyridin-2-yl}pyridin-4- £ 7
ylmethylamine AN N
N4
H s
/
69 C {4-{5-(4-Flucrophenyl)-2- N o
methylsulfanyl-1H-imidazol-4- | ;
ylpyridin-2-yl}-quinolin-4- e Z
~ ylmethylamine @ N
N
/
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‘Ns /. 88C4- [ 5- (4- Fl uor ophenyl )-2-N o nethyl sul fanyl -
H i m dazol - 4-vyi] - 2pto|y|oxy£yr|d|neF/ N NA s
89C2- (2. 6-Di chl or ophenoxy) - 4 (4- d

fl uorophenyl ) - 2 met hyl sul fanyl NO1

daznl et r| ci na' ol |: I\I I\II\ LJ S /
HA-G A1 —ryljpy Tt \ea. —o—

ADDP- Benzy| 0N¥(546[1@ﬂ6tﬁrd]§h@n-2-yl)ethyl]

fuorophenyl) 2-
91D4- [ 5- (44FlI Iﬁ%r dlfg g}' rﬁ%ﬂ' »
H i m dazol - 4y|] oyyrlc' 1

s M 43166- FPCT 89

7 C {4-[5-(4-Fluorophenyl)-2-
methylsulfanyl-1H-imidazol-4-
yl]pyridin-2-yl}-thiophen-3-
yimethylamine

72 C Benzo[blthiophen-2-ylmethyl-{4-
{5-(4-fluorophenyl)-2-

methylsulfanyl-1H-imidazol-4-
yllpyridin-2-yl}amine

73 C Benzofuran-2-ylmethyl-{4-[5-(4-
fluorophenyl)-2-methylsulfanyl-
1H-imidazol-4-yllpyridin-2-
yllamine

74 H (1-Benzofuran-2-yl-ethyl)-{4-[5-(4-
fluorophenyl)-2-methylsulfanyl-
1H-imidazol-4-yl]pyridin-2-

75 C {(2,3-Dihydrobenzofuran-2-
‘ ylmethyl)-{4-[5-(4-fluorophenyl)-2-
methylsulfanyl-1H-imidazol-4-
yllpyridine-2-yl}amine

76 C {4-[5-(4-Fluorophenyl)-2-
methylsulfanyl-1H-imidazol-4-
yllpyridin-2-yl}-oxazol-2-
ylmethylamine

M/43166-PCT



92D2- Cycl ohexyl oxy-4-[5-(4-N 0-0 |
fi uorophenyl)-2-met hyl sul fan;gIT-

irn'rla—lnl /I |'|nrirl|nnl\|A|—|C'
LI (LI |JP] T

“B5- (}- Bonaoweeben :g%eﬂryN{ 5(4L 0

methyl sul f an
2= )étrahydrghc)%%' Piol-YL etmg%a%
-{4-[54( uor o S
Hijm dazol ; 4- yl]pyri -yl oxy} hex
hydr of uro[ 8. 2-b]furan-3-olN NA H S
-[ 5- (44 Fl uorophenyl ) - 2- N nmet hyI sul fanyl -1 /
i m dazol trah ran{2-o F
i y) pyrl)éldé'rl\ gﬂ 4- Il uor ophenyt HNZ‘-\_N
0 thyI sul F dRgthylsu FWT i’BId ] -0 4 M
2- (t et r ahydr SpRYyriginZ- ylamcpimsib\yl DY | 7
isopropyloxazol-5-ol N OH
N
/
79 C N-{4-[5-(4-Fluorophenyl)-2- Ne _N__N
methylsulfanyl-1H-imidazol-4- (= f ¥
yllpyridin-2-yl}-N'~(2- . 7
methylsulfanylvinyl)formamidine @
s
/

80 C N-{4-[5-(4-Fluorophenyl)-2- ' N. NN
methylsulfanyl-1H-imidazol-4- [ \g‘%/
yilpyridin-2-yl-N'-(1-methyl-2- - 7

methylsulfanylpro- Za
penyl)formamidine ﬁ—’(s
/

81 C N-{4-[5-(4-Fluorophenyl)-2-
methylsulfanyl-1H-imidazol-4-
yl]pyridin-2-yl}-N'-(2-methyl-
-.sulfanylphenyl)formamidine-.| —oec

82 C {4-[5-(4-Fluorophenyl)-2- N

N
methylsulfanyl-1H-imidazol-4- |; jﬁ
ylpyridin-2-yl}-(2-methylthiazol-5- E 5 :~
ylmethyl)amine A N )’ N
N4
H s
/
83 C {4-[5-(4-Fluorophenyl)-2- W R
methylsulfanyl-1H-imidazol-4- [ k
ylpyridin-2-yl}-(2-methylthiazol-4- . 7NN
ylmethyl)amine A )" S
N4
H /S

M/43166-PCT



Hs / 97C2 (Benzof ur an- 2-yl net hoxy) - 4- [5 N o
(4-fluorophenyl)-2-nethylsulfanyl-o 1
H i m dazol - 88N'\ / ~Hs

4-yl ] pyridineF 1

98CA- [5 (4 Fl uorophenyl) 2- N O net hyI suI f_anyl -1

II'IIIIUG.LUI ’-I-yl]' L\IulallLylnELhu N
84 |H sC/ 9pCA- [H{F-M-Fluoropipdresiyd-) - 2-
metlhyl sul f 3”Yhethyl§ulfmﬂ-ﬂl-mmlﬂamll4-
...... 2_ (t hl Ophe aw %[[quneF RE
M 43166- PC 9 |ﬁ Fﬁﬂyl)
10QCnet hyl sul any d@%:g
2-(5-chlor3th|oph 9
85 B 2-Bromo-4-{5-(4-fluorophenyl)-2-- AN
methylsulfanyl-1H-imidazol-4- L
yllpyridine Ay
N
_ /
86 G 2-Azido-4-[5-(4-fluorophenyl)-2- Ny Ns
methylsulfanyl-1H-imidazol-4- -
yllpyridine
4 ’N
s
/
87 D 2-Ethoxy-4-[5-(4-fluorophenyl)-2- Ny 07
methylsulfanyl-1H-imidazol-4- L
yllpyridine
2 ,N
i
/
88 C 4-[5-(4-Fluorophenyl)-2- Ny ©
methylsulfanyl-1H-imidazol-4-yi]- pZ ©\
2-p-tolyloxypyridine F
7 IN
i
89 C 2-(2.6-Dichlorophenoxy)-4-[5-(4- '
fluorophenyl)-2-methylsulfanyl- I Ny ©
1H-imidazol-4-yljpyridine - Z o
2 IN
i
/
90 D 2-Benzyloxy-4-[5-(4- Ny ©®
fluorophenyt)-2-methylsulfanyi- .
1H-imidazol-4-yl]pyridine F PN
/
N
/
91 D 4-[5-(4-Fluorophenyl)-2- Ny ©
methylsulfanyl-1H-imidazol-4-yl}- y
2-phenethyloxypyridine F PNy
/

M/43166-PCT




‘met hoxy) pyridineCl N 41 H s
101CA-[5-(4-F uorophenyl) 2- N 0 met hyl sul fanyl -

H i m dazol -4-yl]- 2-(thi opheﬁ 3-yl met hoxy) pyri di neF /

N HA S 10204 [5 (4 Fi uorophenyl) 2-N O

IICLIIyIDuII IIyI'J. II'IIIIUG.LUI"—!- yl] :\\II'S

92- (jt hi Bzol ; 2- y[2r@ydiohenyboy-4H[Sed- / uiN HA / s

103CBi cycl 3[ﬂu&oﬂahb 2Ehneﬁ!ihy{sihiﬂall:iy!(4 N O

H-ijm dazol 4y|]pyr|d|n- }am peN "' N

104C3-{4-[ b- (4-F uorophenyl ) 2 N Q met hyl sul farﬁyﬁﬁ- 1

H iim dazol 1 4- yI]pyr|d|n2onxy} 1-L b

azabrcyctof 222} octameF 7 N—NT¥A—S

9B05C4- €5- (4- Fl UbiSef@hElnprgptnyl )N - AN O\CO
methylsulfanyl-1H-imidazol-4-yl]- L

2-(tetrahydrofuran-3- F
: o 7N
yloxy)pyridine -4
H s
/
94 D 6-{4-[5-(4-Fluorophenyl)-2- Nar O~ o
methylsulfanyl-1H-imidazol-4- . 8
yllpyridin-2-yloxy}hexa- F y O cANon
hydrofuro[3.2-bJfuran-3-of e _,z“
H s
/
95 C 4-[5-(4-Fluorophenyl)-2- Ny ©
methylsulfanyl-1H-imidazol-4-yi]- L~ &/O
2-(tetrahydrofuran-2- F p.
ylmethoxy)pyridine Y _IE‘
H s
/

96 C 4-[5-(4-Fluorophenyl)-2- N ©
methylsulfanyl-1H-imidazol-4-yl]- |/ o
2-(tetrahydropyran-2-ylmethoxy)- F Ay

pyridine )
H g
97 C 2-(Benzofuran-2-ylmethoxy)-4-[5- Nay @
(4-fluorophenyt)-2-methylsulfanyl- /A,
1H-imidazol-4-yl]pyridine F Y
N
/
N
/
98 C 4-15-(4-Fluorophenyl)-2- N ©
methylsulfanyl-1H-imidazol-4-yl]- L %O
2-(furan-2-yimethoxy)pyridine F PN
A
i
/

99 C 4-[5-{4-Fluorophenyi)-2- Ney© '
methylsulfanyl-1H-imidazol-4-yi]- - %S
2-(thiophen-2-ylmethoxy)pyridine F Ay

I/
s

M/43166-PCT




met hyl sul fanyl -1 H i m dazol -

_yi]_

4
2-nmet hyl sul fanyl pyridineF / NHA/ s
~106C2- Benzenesul f onyl - 4-[ 5- (30 f 1 uor ophenyl) - 2- et hyl
Nos | 1 H-|mdazol 4- yI]pyridinea F NHA S

sul fanyl

IVI 43166-PC

2- phenyl su
~108C2- Ethy

azol -4-yl ]

f1goropheny!) - 2- nbihe§

T UJ. J.Ulk.zq-' D' '-I- I—I UUIl UIJIIC

10t hyl Gul fanyl 42][5I—¢4|-Eiudamdrlenyl)-)ﬂ ]-

| frietlyy|sylfaingl-0ENiidazol-d-yll-
["sul Qalﬁédhicﬂfoﬂ'ﬁo;ﬂfeﬂﬁz%!-l

e -
pyrid ineF N Mr

2-{{4-[ 5- (4 Fi uorophenyl )-2- S 109Cne

t hyl sul fanylH

101

Hi[m dazol F 4- orr NY Vi ridin-2-yfs
e 1¥|pr y

4-[5-(4-Flucrophenyl})-2-
methylsulfanyl -1H-imidazol-4-yl}-
2-(thiophen-3-yimethoxy)pyridine

Ffanyt jet nan0| Fl

@g@

102 C

4-[5-(4-Fluorophenyl})-2-
methylsulfanyl-1H-imidazol-4-yl]-
2-(thiazol-2-ylmethoxy)pyridine

N, O

og

E

103 C

Bicyclo[2.2_1]hept-2-yi-{4-[5-(4-
fluorophenyl)-2-methylsulfanyl-
1H-imidazol-4-yl]pyridin-2-
yllamine

@f%

104 C

3-{4-[5-(4-Fluorophenyl)-2-
methylsulfanyl-1H-imidazol-4-
yllpyridin-2-yloxy}-1-
azabicyclo[2.2.2]octane

N

105

4-[5-(4-Fluorophenyl)-2-
methylsulfanyl-1H-imidazol-4-yi]-
2-methylsulfanylpyridine

@?

106 c

2-Benzenesulfonyl-4-[5-(4-
fluorophenyl)-2-methylsulfanyl-
1H-imidazol-4-yllpyridine

Q}j
N
H

M/43166-PCT
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HA S 110C3-{4-[5-(4-Fi uorophenyl) 2- N s

nmet hyl sul f anyl -

1 Himdazol -

yl ] pyri di n-2- ylsulfanyl}propgllr 1-olOH N HA s /

110aEN—{4 [5 (4 Fi uorophenyl) 2-N N net hyI sul fanyl
1

1

o |
Il UCT_ |\| |\|' L

Hdazotv4=t—ytpyrrdirn=2=ytjforrea s

107 1EN- C4- [ b- ( 4-4[5406F-BhivcophenyD-2-N N ¢ net hyl sul $@

H-ijmi dazol ﬁaethy[bpbfamdeM—&th}:@lemym deF ~ N A

2- net hyl su fanyl im dazol _ )
yI]pyridin2y|}benzamdeF1~rrNHACl S ﬁ—(
NVA3. 166- PCT £

108 C 2-Ethylsulfanyl-4-[5-(4- Ny Sj
fluorophenyl)-2-methyisulfanyl- |

1H-imidazol-4-yllpyridine F A
/

109 C 2-{4-[5-(4-Fluorophenyl)-2- AN SI
methylsulfanyl-1H-imidazol-4- PN
yllpyridin-2-yisulfanyl}ethanol F P

/

110 C 3-{4-[5-(4-Fluorophenyl)-2- AN

methylsulfanyl-1H-imidazol-4- l_ 7\
yllpyridin-2-yisulfanyl}propan-1-ol F PN
I
110a E N-{4-[5-(4-Fluorophenyl)-2- N H¢O
methylsuifanyl-1H-imidazol-4- | ;
yl]pyridin-2-yi}formamide E
“ ’N
L

111 E N-{4-[5-(4-Fluorophenyl)-2- N N0

methylsulfanyl-1H-imidazol-4- | ;
yllpyridin-2-yl}benzamide F
i IN
112 E 4-Chloro-N-{4-]5-(4-fluorophenyl)- N. N0
2-methylsulfanyl-1H-imidazol-4- | ;
yl]pyridin-2-yl}benzamide E
7N
N—{ C
5

M/43166-PCT




92 113EN-{4-[5-(4-Fluorophenyl)-2- Ho

met hyl sul fanyl -1 H i m dazol -4-1 YPYri En--y--F ~ 1 1
met hYl benzam de. ~ NHA S/ 92

114EN—{4 [5 (4-Fl uorophenyl) 2- NH 0 mat hyI sul fanyl -

h

ndazotv4—yHpyr+din=2=yt3=3-—F —

1t|3| f | ubr onpt hN-e{E-pdr-tleffoplieriyl)-2-
115FN- { 4- [ 5- (MetRlisatfanylerddmidazoiN-H

“HTnT dazol 41y ypyyidihesdy-gl 12 phenyt
116FCycl ohexanecaga ?r@“?] 'fz g {4- [5
(4-ff I uor ophenyl) - 2- yl sul anyI

H i|m dazol  4-yl ] pyri di n- 2- yl}amde~
117AF2- Cycl phexyl - N-{4-[5-(4- N N o

ﬁhuoroghenyl) 1 ATE ﬁqéﬂﬂ)'}
ool T gLy e £
yllpyridin-2-yl}-3-

trifluoromethylbenzamide

115 F N-{4-[5-(4-Fluorophenyl)-2-
methylsulfanyi-1H-imidazol-4-
yllpyridin-2-yl}-2-phenylacetamide

116 F Cyclohexanecarboxylic acid {4-[5-
(4-fluorophenyl}-2-methylsuifanyl-
1H-imidazol-4-yl}pyridin-2-
yl}amide

117 F 2-Cyclohexyl-N-{4-[5-(4-
fluorophenyl}-2-methylsulfanyl-
1H-imidazol-4-yl]pyridin-2-

Vyhacetamide . o))

118 F 2-(4-Chlorophenyl)-N-{4-[5-(4-
fluorophenyl)-2-methylsulfanyl-
1H-imidazol-4-yl]pyridin-2-

- yllacetamide

119 F N-{4-[5-(4-Fluorophenyl)-2-
methylsulfanyl-1H-imidazol-4-
yllpyridin-2-yl}-2-(4-
methoxyphenyl)acetamide

M/43166-PCT



yI'}acet anmi de--N NA s

118F2- (4- Chl or ophenyl ) - N-{ 4-
f | uor ophenyl ) - 2- met hyl sul fan

59%3|(4'1 N

H

H-i m dazol - 4- yI]pyr|d| n-2-Fi ' | yl}acetanmideN O 5
troFNAAT P (4=TFtuorophenyt)=—2—N+Hethytsutfanyt—=1
12Bi|m d&zol - 42 -(A-Bluofephenyl ) N-2445X42- (4-y o N R0
met hoxyphe 1yﬂma@@heny|qtewnethyldhu¥ahy|s M 43166- PGf Y3
fl uorophen rretleﬁjc%@,{];@gy - e i N F
rifl -im azo- - yl}acetamdel N&'{H
2- (|2- Fl uor pphenyl ) -N-{4-[5-(4- N N o H 3
121 F 2-(2-Fluorophenyl)-N-{4-[5-(4- N N o
fiuorophenyl)-2-methylsulfanyl- P
1H-imidazol-4-yl]pyridin-2- . 7 g@
yl}acetamide Za
N4
H s
/
122 F N-{4-{5-(4-Filuorophenyl)-2-
methylsulfanyl-1H-imidazol-4-
yl]pyridin-2-yi}-3-
phenylpropionamide
123 F N-{4-[5-(4-Fluorophenyl)-2-
methylsulfanyi-1H-imidazol-4-
yllpyridin-2-yl}-3-
phenylacrylamide
124 F {4-[5-(4-Fluorophenyl)-2-
methylsulfanyl-1H-imidazol-4-
yllpyridin-2-yl}-carbamic acid
benzylester .. ... | . ...
125 F 1-Benzoyi-3-{4-[5-(4- N N0
fluorophenyl)-2-methylsulfanyl- | ; ;N( o
1H-imidazol-4-yllpyridin-2-yljurea F
%
i
/
126 E N-{4-[5-(4-Fluorophenyl)-2- N N
methylsulfanyl-1H-imidazol-4- ot
yllpyridin-2-yl}acetamide E 7
<2 IN
I
/

M/43166-PCT




121Ff 1 uor op

henyl’) - 2- et hyl sul fanyl -1

1

H i m dazol - 4-yl ] pyridi n-2-1 F%J yl }acetam deN F H A S

122FN-{4-[5-(4-Fi uorophenyl ) N N o net hyl sul fanyl -

H i m dazol - 4- yI]pyrldln -yl}-3-F 1

phenyipropijonant deN_ S

1273FN- {f4- [ §- (4-22dotifposorN-f4-{5-(4 N ¢ net hyl sul fany|,- &

H-i i dazol -|4-fluprdghenybirr@tipidultanyl-phenyl acryl a Nﬁ

HA-B 124F(4- [ 54Edinfrtiagoidpyipyyidin2: N-H NO~ [ S S —

met pyl sul fanyl -1 H {mashagelidet- O F

yl ] pyridi n-|2-yi }-carbam c aci dF benzyl est 1,rli-l

/| 1P5F1-Benzoyl -3-{4-[5-(4-NH o0 6 ﬁ—(s

fl uprophenyl ) - 2- mathylsulfanyl- HN o |1 /

F T dazor-[4- Yrpyridrn-2=-Yyi urea
128 F N-{4-[5-(4-Fluorophenyl)-2- N N0
methylsulfanyl-1H-imidazol-4- |~ f
ylipyridin-2-yl}-2- E 7 ?
methoxyacetamide Za
N4
H g
/
129 F N-{4-[5-(4-Fluorophenyl}-2- N N._.0
methylsulfanyl-1H-imidazol-4- P f Q
yllpyridin-2-yl}-2- . ¢ N
(methylphenylamino)acetamide ZY
T
H s
/

130 F {4-[5-(4-Fluorophenyl)-2- N R o
methylsulfanyl-1H-imidazol-4- T T
yllpyridin-2-yi}-carbamic acid . 7 \O

cyclohexyl ester ZaN
N4

H s

/

131 C {4-[5-(2,4-Difluorophenyl)-2-
methylsulfanyl-1H-imidazol-4-

- Mpyridin-2-yllisopropylamine . j

132 C {4-{5-(2,4-Difluorophenyl}-2-
ethylsulfanyl-1H-imidazol-4-
yllpyridin-2-yllisopropylamine
{4-[5-(2,4-Difluorophenyi)-2-

133 C isopropylsulfanyl-1H-imidazol-4- P \r
ylipyridin-2-yl}isopropylamine F Ay

[/
F ﬁ_(s
.d«

M/43166-PCT




i I'N NA Hs 126EN-{4-[5-(4-Fiuorophenyl)-2-NH
nmet hyl sul fanyl -1 H i m dazol ‘é

yl ] pyridin-2-yl }acet am deF N BA 5 M 43166- PCT 94
127F2. 2, 2-Tri fl uoro- N-{4 [5 (4 HF

ftooroptrenyt) =2~ Il[:‘lllyl bUI fFamyt=N—N—+FTt H

H-ijm dazol {4t F‘T Vl T)ﬂ}afmlieo met ho
I NA Hs 129FN-{4-[5-(4-Fl uorophenyl
nmetihyl sul f anyl -1 H i m dazol -4-1 yl] py

1§?} ch ;?r: jg?g ﬂy““‘ - &g)’ u?fanyl-s- ----- N N\r
128':'\';.{-.4:.[ %‘n ‘ i nyl)-1K-1- et hyt sul, R U

(gt hyl phenyl am no) acet am del
135 F {4-[2-Ethylsulfanyl-5-(3-
trifluoromethylphenyl)-1H-
imidazol-4-yllpyridin-2-
yl}lisopropylamine

136 F {4-[5-(2,4-Difluorophenyl)-2-
methylsuifanyl-1H-imidazol-4-
yllpyridin-2-yi}-(2-
methoxyethyl)amine

F‘
137 F {4-{5-(4-Fluorophenyl)-2- N
methylsulfonyl-1H-imidazol-4- N IN\>"S\
yllpyridin-2-yljurea o 4 H
H
HN N
T
0
138 F N-{4-[5-(4-Fluorophenyl)-2-

methylsulfonyl-1H-imidazol-4-
ylpyridin-2-yl-2-(4-

_isobutylphenylpropionamide | N bk

M/43166-PCT



N HA 5 130F{4-[5-(4-Fluorophenyl)-2-NH

nmet hyl sul fanyl -1 Hi m dazol -4-0 -

yl 1 pyridin-2-yl}-carbamc acitfr -0 cycl ohexyl esterN
NA HS / 131C[4-[5-(2,4-Difluorophenyl)-2-H N

met hyl sul fanyl -1 H i m dazol -

yl ] pyridi n-2-y|}i sopropylamne.NNAF HS
132C{4-[5-(2,4-D fl uoroW@yIQLZAﬂ-INN N

et hytsul fanyl=21 Himdazol -
yl ] pyridin-2-yl}isopropyl am neN FHAS
133&f R R

_1' i soﬁr%%ﬁ‘?ss EE?QH%JIWW gey{'%t“% 3t the formula |
yl ] pyridin-2-yi}isopropylamneF / NF HA S
M 43166- PCT 95 134FI sopropyl,-{4-[ 2- net hyl sul f anyl -
(3-trifluoronethyl phenigf 1 m-l

)—S(O),—FRe
N

Rs3

in which
R is C1-Ces-alkyl, C3-Cy-cycloalkyl or aryl which is unsubstituted or substi-
tuted by a halogen atom, by C4-Cs-alkyl or by halo-C4-Cg-alkyl;

R? s selected from the group consisting of

c) aryl-C1-Cs-alkyl, where the aryl radical may have one, two or
three substituents independently of one another selected from
the group consisting of C1-Cg-alkyl, C4-Cg-alkoxy, halogen, C4-
Cs~alkylsulfanyl C1-Cs a[kylsulflnyl C1-Ce-alkylsulfony[ and hy-

droxy] and

d) C1-Ce-alkyl which is unsubstituted or substituted by CN or

halogen;

R5

9 (T~

(CH,),
. RS
d) | —A R®
(CHZ)n

R® is selected from the group consisting of

M/43166-PCT



i m dazol -4-yl]pyridin-2-yl}amineN F J ' NA FF H
135F{4-[ 2- Et hyl sul fanyl -5-(3-H N

trifluoronethyl phenyl)-1 H P dazol -4-yl]pyridin-2-.1
i Nyl}isopropylam neF HA s FF '

136K 4-%5-(2;5#{4%@ uorophenyl)-2-H I N,

nmet hyl sUl fanyl'-1" Hi m dazol -4-F i

yl ] pyridin-2-yl}-(2-N net hoxyethyl)am neF A HF

~137F{ 4= [ 5- (4= Fluor oghenyl) = 2-N met hyl'sul fonyl =1
H i mi dd2ol - 4NR'CQR™y| [ pyridin-2-yllureaNHH 'HN O
~vl F 138FN-{4-[5-(4-Fluorophenyl)-2-1 N
nmet hyl sul fonyl -1 Him dazol -4-1 "--s,,

5 yl 1 pyria)i n- 2NR'COOR'N H HN
' I sob. utyl phenyl ) propi onam del \
d) NR’CONR'R'®;
e) NR’CONR’COR?;

10

f) OR'™:

9) S(O)mR™
15 h) halogen;

i) OH;

j) N3
20

k} NH,

) SH;

25 where R? is not OH, halogen, C-Cg-alkylthio or C,-Cg-alkoxy if R? is phenyl-
C4-Cs4-alkyl and the phenyl radical has a C-Cg-alkylsulfanyl, C{-Cg-alkylsulfinyl
or C4-Cs-alkylsulfonyl substituent;

R*  is H or a physiologically cleavabie group,

30

R® and R®, which may be identical or different, are H, halogen, OH, C4-C¢-
alkoxy, C1-C-alkyl, halo-Cs-Ce-alkyl, C1-Ce-alkylsulfanyl, NHy, C4-Ce-
alkylamino or di-C4-Cg-alkylamino; '

M/43166-PCT



O M 43166-PCT 96 A 2-thio-substituted i mdazole :
derivative of the formula |l . R3 10 S(Om R2.in which
Rl is Cl-C6-al kyl, C3-Cr- cycl9§al kyl or aryl which is
unsubstituted or substi- tuted by a hal ogen atom by

Cl- g6- al k\ls y | 0-Cl-Ch-al kyl; R2 is selected
fro%et he'sé# o%’%ﬂlgﬁsqritf%’zg 15 20 aryl - Cl- C4-al kyl ,

where the aryl radical may have one, two or = three

frofh theagyeas el fengieanings kelows1- Cs- al kyl |
Cl- C6- al koxy, hal ogen, Cl- C6-al kyl sul fanyl,
Cl- C6-al kyl sul finyl, Cl-C6-alkyl sul fonyl and hy-

5 drogyl, and ¢&)--CB-C6-al kyl which is unsubstituted or
substituted by CN or halogen; (CH2), - AR3is
sel ected fromthe group consisting of M43166-PCT 97
a) NRARLO; ....... e N %75 5 10 15 c¢)
NR7000R 0; d) NR7CONR R10; e) COR 0;
b) Rs
_ s
; ]
R6
RS
¢
R6
’
R6
f) C1-Ce-alkyl which is substituted by 2 or 3 phenyl groups;
g) Trifluoromethyl
A is straight-chain or branched C,-Cg-alkylene, C,-Cs-alkenylene or Cs-
10 alkynylene;

B is selected from the group consisting of

a) H

: RS
o R®

M/43166-PCT



Cl- Cs-al kyl, hal o-O -C6-al kyl, C1-C6-al kyR%&ul fonyl,

SH, 25 where R3 is not OH halogen, Cl-C6-al kylthio or
Cl-C6-al koxy if R2 is phenyl99C1-CA7aIkyI and the
phenyl radical has a Cl-C6-al kyl sul fanyl,
Cl- C6-al kyl sul finyl or Cl-C6-alkyl sul f oyl
substituent; R4 is H or a physiol ogjeal cl eavabl e
group, gp R5 and R6, which may he_| cal or

NH2, Cl-C6- al kylam no or di-Cl-C6-al kyl am no;
M 43166- PCT 98 R7 is R4, Cl-C6-al kyl or benzyl; R10
has one of the nmeanings below 5 a) A--gsB b) c) d)
e) f) G -C6-alkyl which is substit Py 2 or 3
phenyl dyoups; g) Trifluoroneth $trai ght -chain
or branched Cl1-C6-al kyl ene, C2- C6- akkeny I%ne or C3- 10
0
R5

al kynylene; B is selected fromthe group nsi sting of

a) b)
’ (e

R6
f) 0C+-Cs-alkyl;
) NR'R'2:
h) OH;
1) halogen;
) Ci-Cs-alkylsulfanyl

R and R'?, which may be identical or different, are H, C,-Cg-alky! or phenyl;

Hy is a 3- to 10-membered non-aromatic mono-, bi- or tricyclic carbocycle
which may or may not be fused with a benzene ring;

10

15

Ar is a 5- or 6-membered aromatic heterocycle which has 1, 2 or 3 hetero-
atoms independently of one another selected from the group consisting of O,

S and N and which may or may not be fused with a benzene ring;

Het is a 5- or 6-membered non-aromatic heterocycle which has 1, 2 or 3 het-
eroatoms independently of one another selected from the group consisting of
O, S and N, which may or may not be fused with a benzene ring and which

may or may not be bridged bicyclically or tricyclically;

m is 0,1 or 2;
nisi, 2, 3,4o0r5;

M/43166-PCT
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15

20

H M 43166- PCT 99 f) OCl1-C6-al kyl; g) NR11R12; h) OH
i) halogen; j) G -C6-al kylsulfanyl R 1 and R12, which

may be identical or differeit®®are H, G - C6-al kyl or

phenyl; 5 Hy is a 3- to 10-nenbered non-aromatic

. Tonfse oBinpafiia IRy SRR HER fHALE) T O

6- menbered aromati c heterocycle which has 1, 2 or 3

f r JMHEN gr oup consisting of 0, S and N and which may

or may not be fused with a benzene ring; 10 Net is a

5- or 6-nenbered non-aromatic heterocycle which has 1,

2 '3 tieCy- @g—alkylo@ -CAciabeaikid o layylafhiomenaynort hay not be substi-

sel ectﬁa romthe roup consisting of 0, S and N,

whi ch D nalagensiomMysed with a benzene ring and

which rmay or may not be bridged bicyclically or

ri@g%/clically; 15 mis 0,1 or 2; nisl,2,3,4o0r5;
66-i®6elettfl fram thagroupponsidtirasot! ai ned in claim 1

of the formula |l in which 5 Rl is Cl-C6-al kyl,

C3-Cr-cycl oal kyl or aryl which nmay or nay not be

substi - dut ecérﬁycach%hm%@bqnb dr%{@@icﬁl:ltn%? HeWeBrid éwo or

group consisting of 10°c) ary where the
aryl radical th@p msawm@ lrﬁapeodenﬂwfm@mwm seacted from

| ndependent | ¥h8 gro ecoar%%tl?]%rofs@ E O)'/l f(E @s—alkoxy, halogen, C4-
Ce-alkylsulfanyl, C1-Cg-alkylsulfinyl, C1-Cg-alkylsulfonyl and hy-

droxyl, and
b) C1-Ce-alkyl which may or may not be substituted by CN; and
) C3-Cr-cycloalkyt;

R® is selected from the group consisting of

25

30

a)___ iRl
b) NR’COR'

a) halogen and
b) C4-Cs-alkoxy,

c) C4-Ce-alkylthio

where R® is not OH, halogen C-Cg-alkylthio or C1-Cg-alkoxy if R? is phenyl-Cs-
Cs-alkyt the phenyl radical has a C4-Cg-alkylsulfanyl, C4-Cg-alkylsulfinyl or C4-
Cs-alkylsulfonyl substituent;

M/43166-PCT
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15

the group consisting of Cl-C6-al kyl, Cl1-C6-al koxy,

hal ogen, Cl- C6-al kyl sul fanyl, Ci- CG--aI kyl sul fi nyI

Cl- C6- al kyl sul fonyl “and hy- & 40y xyI and 15 20 b)

Cl- C6-al kyl which may or may not be substituted by CN;
and C) C3-Cr7-cycloalkyl; R3 is selected fromthe
group consisting of 25a) NR4ARLD b) NR7COR10- a) hal ogen
andR30b) is@;- C6- al koxy, C)Cl-C6-al kylthio where R3 is

I s phenyl -Cl- C4-al kyl the phenyl radical has a

Cl- C6- al kyl sul fanyl, Cl-C6-al kyl sul fanyl or Cl1-

C6- al kyl sul fonyl R2 uent; M 43)88\pPCRE101 R10 is
5 org®r jg it COR1@,i s )d R6, which may
be identical or rent, are H, Ral ggen

Cl- C6-al koxy or CL-ORPalkyl: 10 R7 is HR® Cl- Ce-al kyl
or benzyl; R8 is Cl-C4-al kyl, C3-C6-cycloal kyl or
phenyl, where the phenyl group may have one or two

substL gnt i endegpt |y of one anot her sel ected
froﬂ{t dﬁg (gggg i ng of Cl-C4-alkyl,

Cl- Q”fﬁﬁﬂ"{’@()ﬂvl‘ﬁé}ﬂﬁé@' tfégi@@ntléél dr?( d;ﬁel%hf %lr@'H 'éh , @,-Cg-alkoxy or
branched Cil- C6- al kyl ene, - kenyl ene or

al kGmdsealkyland

R’ is H, C1-Ce-alky! or benzyl;

R? is C4-Cy-alkyl, Cs-Ce-cycloalkyl or phenyl, where the phenyl group may
have one or two substituents independently of one another selected from the

group consisting of C1-Cy4-alkyl, C4-Cs-alkoxy and halogen;

A is straight-chain or branched C;-Cs-alkylene, C,-Cs-alkenylene or Cs-
alkynylene and '

20

25

or a tautomer, an optic isomer or a physiologically acceptable salt thereof.

3. The compound as claimed in claim 1 or 2 of the formula ia

R‘i

H
N
/——S(0),—R2

N =

R3

in which R, R?, R_3 and m are as defined in claim 1.

M/43166-PCT
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misO,1 or2 or a tautoner, an optic isonmer or a
physi ol ogical |y acceptable salt thereof. 3. The -
conpound as claimed in claim8or 2 of the fornmula | a

'R3 25 in which Rl, R2, R3 and mare as defined in

' 10 iSO Pa 2% gatneted T oF 2R s o o o

as defined in claim1. 5. The conpound as clained in

radi cal s below a) 10 where Ar is 3 F8r 6- menber ed
aromati c het erocycl e—hR 3 oatom sel ect ed
fromthe group consisting of N, O\angig, Ais
Cl- C3-al kyl ene and may be substituted by a phenyl
radical and R5 and R6 are H, 15 b) where Het is a 5-
or 6-nenbered non-aromati c heterocycle which has an 0
or wherd\AhRF ana® oane #s tsfifdld iclainky) ene and R5 and R6
are H c) 25 where Ais Cl-Cs-al kylene; R5 and R6 are
H and Hy is cyclopentyl or cyclo- hexyl; M43166-PCT

I I 4 = - Ch-al: 10 ;
%ﬁggh%%%ﬁ asQ:rIa H((?gjl 19%%3\9@?;96; glfjat Iﬁgr@ﬁéh is one of the
phenay:ll|ca$31bebmtuent and f) C2-C6-al kenyl which is
substituted by phenyl. 6. The conpound as clained in
cla®m1 of the formula | in which R3is A-B and B 10
is selected fromthe group consisti r%lof' NR 1R12,
OCl- C6-al kyl and OH and A, Rl amd 2 are as defined
inclaiml. 7. The compouAd—as med in claiml of

\ where R8 is

the formula | in which R3is R
selected fromthe group consisting df
- O Cl1- C4- al kyl phenyl, phenyl

where Ar is a 5- or 6-membered aromatic heterocycle which has a heteroaiom

. selected from the group consisting of N, O and S; A is C4-Cz-alkylene and may
‘be substituted by a phenyl radical and R® and R°® are H;

where Het is a 5- or 6-membered non-aromatic heterocycle which has an O or

N heteroatom; A is C1-Cz-alkylene and R® and R® are H;

5
wher e
10
15
b)
20
c)
25

where A is C4-Cg-alkylene; R® and R® are H and Hy is cyclopentyl or cyclo-
hexyl; '
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15 and C2- C6-al kenyl which is substituted by phenyl.
~ 8. The conpound as clained in any of the preceding
-clainms where Ais Cl-C2-al ky¥Péne. 20 9. The conpound
“as clainmed in any of the preceding clains where Ai's

et hylidene, 10. The compound as claimed in any of the
preﬁ&edi nBYPREMY ng’ﬁpﬂ?&]&nd RS are H 25 11. The

conmpound as clained in any of the preceding clains

CF3-substituted phenyl or Cl-C6-al kyl -substituted

oreBL Arem eI s 15 00yl By Ry e B aaitional
Cl- C6- al giényl s8bsthudhtaargceuti cal conpositi on,

conprising at | east one conpound as clainmed in any of
clains 1 to 12, if appropriate together with one or

Dt ves? Gk Sk eo R RS By iehlr 3, east one
conmpound as clained in any of clains 1 to 12 for pre-

aring a pharmaceutical conposition for treat i_ng 3.
Ei sdhaeos N asetiaimed inrclaim 1 of the formula | in which R” is A-B and B
di s | S L 1o Or ~t |
SRl TS it o NFELA™ e GLER B Ot ane

chaRdtamed R2%drd as tibfiechim claount of a conpound of the
formula | as clained in any of clains 1 to 12
sufficient to have i munonodul ati ng action and/or to

b b cal _ ok : o s , .
7n- Th *&bhﬁ&u‘ﬁg a%ﬁ%‘ﬁ%;ﬂo@ &%ﬁpggtdmét ﬁnr@%ﬁg@gé@@é@% i€ NR'COR®,
where R® is selected from the group consisting of -0O-C4-Cs-alkylphenyl, phenyl

and C;-Cg-alkenyl which is substituted by phenyl.

8. The compound as claimed in any of the preceding claims where A is

9. The compound as claimed in any of the preceding claims where A is

YN,

10. The compound as claimed in any of the preceding claims where R® and R® are

11. The compound as claimed in any of the preceding claims where R' is halogen-

substituted phenyl, CFs-substituted phenyl or C4-Cs-alkyl-substituted phenyl.

12. The compound as claimed in any of the preceding claims where R%is benzyl

5
i0 .
di sOorders assocl at
person 1 n_nee
15
C4-Cz-alkylene.
20
H.
25
30 or C4-Cg-alkyl.

13. A pharmaceutical composition, comprising at least one compound as claimed
in any of claims 1 to 12, if appropriate together with one or more pharmaceuti-

cally acceptable carriers and/or additives.

M/43166-PCT



104

14. The use of at least one compound as claimed in any of claims 1 to 12 for pre-

___paring a pharmaceutical composition for treating disorders associated witha

disturbed immune system.

5 15. A method for treating disorders associated with a disturbed immune system,
characterized in that an amount of a compound of the formula | as claimed in
any of claims 1 to 12 sufficient to have immunomodulating action and/or to in-
hibit the release of cytokine is administered to a person in need of such a |
treatment. |
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