WO 2005/ 021519 PCT/ EP2004/ 009586 1 5- PHENYL- 4- METHYL- THI AZOL- 2- YL- AM NE
DERI VATI VES AS | NHI BI TORS OF PHOSPHATI DYLI NOSI TOL 3 KI NASE ENZYMES ( P13)
FOR THE TREATMENT OF | NFLAMVATORY Al RWAY DI SEASES The present i nventg’ on
rel ates t oYW g% drpounds, their preparation and t hei r FHLEPERIM0958
pharmaceuticals. In a first aspect, the present invention provides conpounds
of formmlal Ra NHR NR I SCN Ra/ O' "Rb 4 infree or salt
form wher gpRERYILEMYEIVOIMIAZOD Y BIAMINE BEARICA TIVESSARINGIBITORSt i t ut ed by
pyridyl, R3 isgfpfoSPRATIOYLINOSITOL DKINASE ENZYMES(PIYFORPTHRa i s hydr ogen
or Ct-C4-al kyl, RPREATMESEr oF INFLAMMATORYQARWAVZWPISEAXSESr nitrite, R3 is
Its, and R4 is hydrogen or & -Crhaloal cyl, or Re is hydrogen or

G C4-alkyl, Rb is C-Ca-al kyl substituted by nitrite, R3 is fluoro, and R4
is R7, oTh®prisentfipantioe relaes tGofanid dophpouRts, itheiQpreratibk ghd thebrstsetasit ed by
hydr oxy, Is flugro, and R4 is R7, or its is hydrogen or G -C4-alkyl, Rb
is G - Ca- BYECE ituted by di (CrCs-alkyl)anmino, R3is R6, and R4 is
Ct-Cs-haloalkyl, or R is hydrogen or CrC4-alkyl, Rb is G -Cs-alkyl

substi t ut ed -OCrCe-alkyl-OH , R3 i, R6, an is fluoro or
Cr Cs- hal ik&s,t aER&'Rgfq Wﬂf%@ﬁ%@@@s@w 50 #&m@alm( Cb) - CHx- OH, R3
iIs R6, and R4 is fluoro, or R isghydrogen or Ct-C4-alkyl, Rb is G -Ca-al kyl

substituted by pyrrolidinyl substitw by, CrCe-alkyl, R3is its, and R4 is
G -Cs-hal oal I cyl, WD 2005/021519 P /E%Z_OOMOOQSBG 2
R N IRa
S S U
o) R

in free or salt form, wherein

Re is hydrogen or Ci-Ce-alkyl, RP is C;-Cg-alkyl substituted by pyridyl, R? is Ré, and R4 is
fluoro or Ci-Cs=haloalkyl,

or Re is hydrogen or C;-Cs-alkyl, R* is Cy-Cg-alkyl substituted by hydroxy or nitrile, R? is R¢,
and R* is hydrogen or Ci-Cs-haloalkyl,

or R is hydrogen or Ci-Cs-alkyl, R? is C;-Cs-alkyl substituted by nitrile, R3 is fluoro, and R4 is
R7,

or R is hydrogen or Ci-Cs-alkyl, R* is C1-Cs-alkyl substituted by hydroxy, R3 is fluoro, and R*

is R7,

or R# is hydrogen or C;-Cy-alkyl, RP is Ci-Cg-alkyl substituted by di(Cy-Cs-alkyl)amino, R? is
R‘, and R4is C;-Cs—haloa!kyi, '

or R* is hydrogen or Ci-Cs-alkyl, R? is C;-Cp-alkyl substituted by -O-Ci-Cy-alkyl-OH , R3 is
RS, and R# is fluoro or Ci-Cg-haloalkyl,

or R is hydrogen or C;-Cs-alkyl, R® is -CH(CH;3}-CHz-OH, R? is R¥, and R* is fluoro,

or Ra is hydrogen or Cs-Cs-alkyl, Rb is C1-Cs-alkyl substituted by pyrrolidinyl substituted by
Cy-Cg-alkyl, R3 is RS, and R* is Ci-Cs-haloalkyl,



or R is hydrogen or G -C4-alkyl, Ro is C-Cs-al kyl substituted by oxazolyl
substituted by C -Cs-alkyl, R3is R6, and R+ is nitrile or imdazolyl, or R
is hydrogen or C-C4-alkyl, Rb is Cl-Cs-alkyl substituted by imdazolyl, R3
is R6, anwoRos®2519 uoro, . or R is hydrogen or G - Ow al RGT/EPER§4009586 ‘
CrCs-al kyl substituted by benzoimdazolyt, R3is R6, and R4 is fluoro, or.
Ra is hydrogen or C -C4-alkyl, Rb is C-Cs-al kyl substituted by isoxazolyl

o2 e Bl s o, o Sy by by Bt By oo

G -Cs-al Ky-IC,s -yl R? iRR S, anHRRY nitsildFr inddazBlyl,i s hydrogen or G -Cral kyI , Rbis
G -Cs-al kyl substituted by pyrazolyl substituted by G -Cs-alkyl, R3 is R6,
and R4 is R7, or R is hydrogen or CGC4-alkyl, Ro is C -Cs-al kyl substituted
by - CO CofRi8is hydkdgeh e iQ1LCy- a.lkﬂrq{dis( Cscilkﬂkkb@lnhﬁéﬂli imida#3ipllR3 is R¢, and R4
-NH- CO G - Csal kyl , - SO2- C- Ca- kyI @CONH-Re V\/nere R |swnapthyl’, -or by
CONI—l-C}s-ft%Jf‘a:l kyI optionally substituted by di (Cr.Cs-alkyl)- amino, R3 is
R6, and R4 is R7, or Ris hydrogen or Cl-C4-alkyl, Rhis" -
-CH(C-b)-CONHC -C-alWor -CHCH3)-CO OG- Csalkl is R6, and R4 is
R7, or Rot B2 injhyidoogen op CrGealiarlaRkisIG:- s@bsu@u:etbbkbenmumdazodsd; BajistRs,
-CH(O—|) mékqjk%}r\;ls R6, -and R4 is R7, R is hydrogen or C, -C4-alkyl,
Rbis G Substituted by G -Cs- al koxy, or by -S-CrCs- alkyl, R3 is
R6, and R4 is R7, or R is hydrogen or C—Cral kyl, Rois G- Cs aI kyI

substitutedg b 6- ef er iCc.r haV| re ring
hetero a?bﬁ%‘s&amgﬁrﬁﬁﬁggﬁé WWE Y and
sul phur, ¢i- LY iDRENEh SROBIA7L Ut ed by oxo R3 is R6, and R4 is RR VO

2005/ 021519 PCTI’EP20047 009586 .3 or R is hydrogen or G - C4-al kyl, Rbis
Cl - Cs-al kyl substituted by a 5- or 6-nmenmbered heterocyclic ri ng havi ng

three or L %% sel gﬁ}n f
oxygen, nﬁirg eg S{Qﬁur ﬁ(‘ﬁl ngﬂgtel ng })‘Hﬁ% stltut d by
Cl- Ca- al GyCs- R?ssﬁ‘ a;;dRﬂlsm Cs-al kyl )am no, or by C3 Cs-cycl oal kyl, R3
is R6, and R4 is R?, or R is hydrogen or Cl-Cralkyl, Rb is G -Ca-alkyl
substituted by oxazolyl substituted by

or Rs is hydrogen or Ci-Cs-alkyl, Rb is C;-Cy-alkyl substituted by pyrazolyl substituted by

C1-Cs-alkyl, R? is RS, and R* is 7,

i

or Re is liydrogen ar Cy-Cy-alkyl, Rb is Ci-Ce-alkyl substituted by ~CO-O-CHs, -CO-O-butyl,
-CO-di(Cy-Cy-alkylyamino, -CO-NHy, -NH-CO-C;-Cr-alkyl, -80,-Ci-Cr-alkyl, -CO-NH-Re
where Re is napthyl, or by -CO-NH-C;-Cs-alkyl optionally substituted by di{Cs-Cs-alkyl)-

amino, R? is RS, and R*is R7,

or R+ is hydrogen or Cy-Ce-alkyl, R is -CH(CH,)-CO-NH-C;-Cs-alkyl or
-CH(CH3)-CO-O-Cy-Cs-alkyl, R?is RS, and R4is R,

or Rt is hydrogen or C;-Cy-alkyl, R? is C;-Cy-alkyl substituted by -CH(OH)-CH:-OH, R3 is RS,
-and R*is R7,

or R* is hydrogen or C,-Cs-alkyl, R® is C;-Cy-alkyl substituted by Ci-Cs-alkoxy, or by -§-Ci-Gs-
alkyl, R3 is RS, and R+ is R7,

or R+ is hydrogen or C;-Cq-alkyl, R? is C1-Cs-alkyl substituted by a S- or 6-membered
heterocyclic ring having one or more ring hetero atoms selected from the group consisting of
oxygen; nitrogen and sulphur, that ring being substituted by oxo, R3 is R¢, and R*is R7,



C3-Cralkyl, R3is R6, and R4 is R7, or R is hydrogen or Cl-C4-alkyl, Rois
Cl-Cral kyl substituted by imdazolyl substituted by Cl-Cs-alky! optionally
substituted by hydroxy or G -Ca-alkoxy, R3is R6, and R4 is R', Cor R is
hydr ogen YOMMOSBREGIXy|, Rb is CrCs-al kyl substituted by PCUERRAO4IPBEE Her s
a 5- or 6-nenbered heterocyclic ring having two or nore ring hetero atons
selected fromthe group consisting of oxygen, nitrogen and sul phur, that
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havi ng ORRerBéycli¢AE ﬁ"E%JthPétcﬁrrﬁbrémg‘het%ﬁzl R6in8 Gelédi@irbliehd c@ﬁﬁm&%éfng of
oxygen, nitrogen and sul phur, that ring being substjtut e%%gp 0XO0, i s R6,

and R4 i @XYRG, DEFogen apd sWphurgthanring being eptinally pubstigmtedsby i-Ce-alkyl,

aza- bi cygl i, 3n1.4legcicy aﬁ:id&:&’ o SR | d ®¥is Q- Cs-al kyl, R3
is RG, agljé R4 1's &@?%gﬂé&b an %ﬁ%gge he%ofor n?‘a‘%\lkg’g%ti dilﬁle Ying
substituted by C -Cs-al koxycarbonyl or nitrile, is R, and R4 is R', or

R3
R and RQ g, for rof i cH i f or
i1 e, Ot 0BGk R oA Rl G SR b bR sibbtifbd By
i m dazo-QyCi-alkpleR? isRf, adBRIB R, and R4 is R; R2is C-C4-al kyl or
hal ogen; R5 is hydrogen, hal ogen or Cl-Cral kyl; WD 20051021519
PCT/ EP2004/ 009556 4 R6 is halo, -SOrCH3, -SO2-CF3, carboxy, -CO NH2,
- CO- di ( QrFsshydebgedBrT)-CoAlkyl, R is €;-(G-al iR SHIAtIAde B BhidS0H] isGbsiith@d bgvi ng one
or nore ring betero atons selected from'the group _consistjng of_ oxygen,
ni t r ogerCiafualkyl qptigpally whstitpted Sy barregy op CrSnatkaxysBbisRS aadR* is\Rhal o,
cyano, oxo, hydroxy, carboxy, nitro, C3-Ce-cycloal kyl, Cl-Cs-alkyl carbonyl,
a ﬁ al koxy optionally substituted by am nocarbonyl, or C -G -al kyl
opii.onal aryRedsihydrpgeant arC1y-Hipds Biip CieGs-alkd sulbskiosted bxCQdHeawherehlenis agh- or

di (G -Cs-al i.no. | I 0.1 - oSS I tydle,
O-Cs-%glg{n%'{e?% zolndfg%ag%gé@g??%ﬂ@mwt% or sel%!kﬁg@eg?#g R and
RO are icodsggodmixygenhyithogereand sulphwe, thid ringfbeinggptinmalhpsubstituted by

di (G -Cs;alk L0 or . -al kyl optionally substituted by hydroxy, or
R and @%ﬁé‘k‘%ﬁg&“ﬁm% ‘SI&; 10- nenbered heterocyclic ring having one or
nore ring hetero atons selected fromthe group consisting of oxygen,

nitrogen and su] phur, that rin :
J or Rt is hy ggenor C1-Cy-alkyl, ﬂ"isa 5- or 6-membered heterocyclic ring having one or

more ring hetero atoms selected from the group consisting of oxygen, nitrogen and sulphur,
that ring being substituted by oxo, R? is R, and R* is R?,

or R2 is hydrogen or C1-Cs-alkyl, R? is an aza-bicyclo[3.2.1]oct-3-yl ring optionally substitated
by C1-Ca-alkyl, R? is R€, and R# is R,

or R#* and RP together form an azetidine ring substituted by Ci-Cs-alkoxycarbonyl or nitrile, R?
is R¢, and R*is R7,

or R* and R? together form a pyrrolidine ring substituted by -CO-NH; or nitrile, R? is RS, and
R4isR7,

or R* and RP together form an imidazo-pyridine ring, R3 is R¢, and R* is R;
R2 is C;-Cy-alkyl or halogen;

RS is hydrogen, halogen or C;-Cy-alkyl;



bei ng optionally substituted by hal o, cyano, oxo, hydroxy, carboxy, nitro,
C3-Cs-cycl oal kyl, Ct-Cs-al kyl carbonyl, CrCs-al koxy optionally substituted
by am nocarbonyl, or C-Cs-al kyl optionally substituted by hydroxy,

Ci - Cs- al Wékapes/x1s19s- al kyl ami no or di (Cl-Cral kyl) anmi no. POEERI4/8IE86 n t e
specification have the foll ow ng neanifigs: "Substituted" as used herein
means the group referred to |s substituted at one or nore p03|t|ons by any

st FOP MO TP, e RO o ak Al fiane B =58e 7 1 ut oa
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i sted t herea Hal ogen a may, be flyuorjne, ¢ rom ne or
i 0di ne CORNSHNE 0L BRYBERIFQEF H-‘rdosr‘h‘sﬂ ‘gé‘: ‘Bﬂ“"t ‘@F‘i”t‘?&"%rb gy _al kyl "

denot egyaid] Bk h{d&;}@:eﬂ% 0 RS -aflE G- ITryl is
Ct - Ce- %YCI - a’alykoxy denot es s[ur%gf%t char n Jc():r' brianche 1@15156?3)(
Pr ef er qptignally;substirufied ymrmxbon mﬂrmswbbrh 009586

o@l :alkargﬁﬂﬂ Ql!l gyl E gving ‘3 to 8 ring carbon atons, for
exarrpl eE§'a %ﬁocyc I'C group s cy obr opyl, cyclobutyl, cyclopentyl,
cyclohexyl cycloheptyl or cyclooctyl any of which can be substituted by
one or usua e t wo r oyns lgC roup
such ag ‘ﬁﬁ“ 1 gg)lz %%&ﬁﬁ%ﬂ%ﬁ&%@ m 13
C3-Cs- cs@zl.mlﬂkgglandespem ally cycl opropyl or cyclobutyl. "G -Cs-hal oal kyI
denotes G -Cs-al kyl as hereinbefore defined substituted by one or nore
hal ogen at ons. as herei nbefore defined. Preferably, C -Cs-hal oal kyl is
Q - Ga- Mx&asupé.hué 8ehtl iR 0 OC; -EPARAa it di(0F-CRLallMaBiihé) Cor 8,018,
especi al | L?étnnoca){tﬁbsr e as 8’sed erein deno(tcg-s am'no attagheid
throug lnpmmgmubmmwd y Bydroxypar bonyl group. - "Ct-Cs-al kyl carbomoand
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by OnecalC.Iamvl darbenyd | Gy Wﬁaﬂ'ﬁ meh v&rl hCkagrbe t he
sanme or ferent erably al k m n and dl( -al kyl)am no are
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‘Terms used in the specification have the following meanings:

*Substituted”® as used herein means the group referred to is substituted at one or more
positions by any one or any combination of the radicals listed thereafter.

Q

*Optionally substituted” as used herein means the group referred to can be substituted at one
or more positions by any one or any combination of the radicals listed thereafter.

"Halogen™ or *halo® may be fluorine, chlorine, bromine or iodine. Preferably halogen or halo
is fluorine or chlorine.

"C1-Cs-alkyl” denotes straight chain or branched Cy-Cs-alkyl. Preferably, Ci-Cs-alkyl is C1-Cs-
alkyl.

*C1-Cs-alkoxy” denotes straight chain or branched C;-Cs-alkoxy. Preferably, C;-Cs-alkoxy is
Ci-Cs-alkoxy.



- Cs- Cs- yEFlpeqtrlyany ef which

"5- or 6-nmenbered heterocyclic ring containing at |east one ring heteroatom
selected fromthe group consisting of nitrogen, oxygen and sul phur" as used
herein may be, for exanple, furan, pyrrole, pytrolidine, razol e,

i mi-dazol e, WOPPSMZIM? | sotriazole, tetrazole, thiadiazol e,"cg MR958e

oxadi azol e, pyridine, oxazole, isoxazolg, pyrazine, pyridazine, pyrimdine,
pi perazi ne, norpholino, triazine, oxazine or thiazole. Preferred

heterocyclic rin i helude piperazine, rpholino, imdazole,,isotriazole,

pyr azol e'Pa@qua'P%@ﬂ fdgngies C@&H‘i‘ﬁﬁ?@%%i&?&“&f“&?&ﬂ% & exaghle 37 0ddi ne.

The 5- %o&xgaﬁ‘rg%@is&ﬁwa CFRISPHrbpyl! dylbbaFN c%oﬁ%h?@ohéﬁyﬁ,d:yﬂbh&#bﬁ&ﬂ t ut ed.
I r oxy

Preferred substituents jnclude hal o, cyano, oxo, h , C&I’$Oé%/_, njtro,
\P ongpr mere realy o of 5F Gy i tuted

3 B
by amn R0, : = CS,- . ' : M&t'éﬂ;{m r oxy,
G -Cs- aI%E‘?gF?/’ %Brd %‘i f % -g&‘ﬂ:’ac%?l ﬁ@%{%ﬁ%‘%ﬁb ggglg%lik%clll y pr g# err e}&bs%ﬁtggsit I tuents
i ncl ude chelbadkyldioCs-Cocpdoadkyl] aspedially cyclopropyl®t cpdlidutylopt i onal |y substi t ut ed
by hydroxy, G -C4al koxy, G -Cs-al kylam no or di (C C4-al kyl )am no. WO
2005/ 021519 PCT/ EP2004/ 009586 6 "5- to 10-nmenbered heterocyclic ring having
one or mMdeCshiabaaligd? demprat ORG;s-slklen hertinbefore défined gulstimtedbbsorst ommord  oxygen,

10- menb SPBEH ARER G perebelare et PR Mo ot P1elkp Cr CoplyT sded
i m dazolpylone, & & thie m@ﬁﬁeabgﬂ@%&ﬁbﬁg,%p&iaﬂﬁ.@sng can be unsubstitated or

substituted. Preferred substituents include hal o, cyano, oxo, hydroxy,
carboxy, nitro, Cs-Crcycloal kyl, G - Cs-al kyl carbonyl, CrCs-al koxy

Opt i onaluayy; 3034 S04y herin 9o arQEndd chfqiighei¥ hieropf dtBRALd
substitute gﬁ%‘%ﬁ%xy, C-Cs-a Ef)egy, &%t%s-eéq y gﬁino gp@&f

di Cr shtbpnylgrowm. ~ Especial |y preferred substituents include Cl-C4-al kyl .
Throughout this specification and in the clains that foll ow, unless the

context requires otherw se, the word "conprise", or variations such as
"conpr i $&5-Cratkylewbuyl’s amdy“ Ci1-Gi-hlkokprarhongli? rden owe «C1¢Ce-alkyl lapd Ch€Csialkdxisi on of a
stated inteqer,or,step or qgroup of .integers or steps byt .ot the exclusion
of any STRBTEI barethets B afeced t3R Sihod i 7 Sibend BRI or r od
conpoun @gefelably) €0 aligiarbonybiid ORCi-alkbygtarivapnay ivelf @@t a | in free or
salt fo Wer in Ris pydrogen, R' is G -Cs-al kyl substituted by pyridyl,
R3is Rﬁ-h"!’ and €y o onpl hal oal kyl, or R is hydrogen, R' is

Ci -Cs-al kyl substituted by hydroxy or nitrite, R3is R6, and R4 is hydrogen

or CrCs-haloalkyl, or R is hydrogen, R' is CrCral kyl substituted by
nitrite (h@afdk%mi@pa and N di(@xCe-glkphamino” as used herein denote amino substituted

respectively by one or two C;-Cg-alkyl groups as hereinbefore defined, which may be the same
or different. Preferably, Ci-Cy-alkylamino and di{Cs-Ce-alkyl}amino are respectively Ci-Cq-
alkylamino and di(C;-Cs-alkyl)amino.

"5- or 6-membered heterocyclic rir;g containing at least one ring heteroatom selected from the
group consisting of nitrogen, oxygen and sulphur® as used herein may be, for example, furan,
pyrrole, pyrrolidine, pyrazole, imidazole, triazole, isotriazole, tetrazole, thiadiazole, isothiazole,
" oxadiazole, pyridine, oxazole, isoxazole, pyrazine, pyridazine, pyrimidine, piperazine, _
morpholino, triazine, oxazine or thiazole. Preferred heterocyclic rings include piperazine,
morpholino, imidazole, isotriazole, pyrazole, pyridine, furan, oxazole, isoxazole, oxadiazole
and azetidine. The 5- or 6-membered heterocyclic ring can be unsubstituted or substituted.
Preferred substituents include halo, cyano, oxo, hydroxy, carboxy, nitro, C3-Cs-cycloalkyl, C;-

y Cs-alkylcarbonyl, C;-Cs-alkoxy optionally substituted by aminocarbonyl, and C;-Cg-alkyl

optionally substituced by hydroxy, C1-Cs-alkoxy or di(Ci-Cs-alkyl)amino. Especially preferred
substituents include halo, oxo, C3-Cs-cycdoalkyl, and Ci-Ce-alkyl optionally substituted by
hydroxy, C1-Cs-alkoxy, Ci1-Cs-alkylamino or di(Cy-Cs-alkyl)amino.



or R is hydrogen, R'" is C-Cral kyl substituted by hydroxy, R3 is fluoro,
and R4 is R7, or R is hydrogen, R' is G -Ce-al kyl substituted by

di (CrCralkyl)amno, R3is R6, and R4 is - Crhaloal kyl,_or R | ydrogen,
R is CNEIMSMISISUbstituted by - O Or Ce-al kyl - OH, R3 | BCHEP2UMY i s
fluoro or d-Crhaloallryl, or R is hydrogen, R' is -CH(CH3)-CHrOH, R3 is
R6, and R4 is fluoro, or Ris hydrogen, R' is G -Cral kyl substituted by_

pyr 1ol kg fyio-meRbhiel W Yiceirfg Tt R&dréringﬁ tef Wtoid sélact&d Gonpaleoal kyl
or R is hydrogen, R" iIs '-?Cs-al Ky snﬁlgstitute f)y oxazol yl substltSt ed by

Gi - Cr aBYopp, copsisting of pEygem gitrrgen andisulphurd apnsed hertiy piay be, foF ermple hydr ogen,

R' is pladafd byl | E*f l.ga g Ecrgﬂg i s fluoro, or
R is %/egrogeﬁﬁxll’o'%#%ﬁ%r&é&% y &ghgg%?ﬂ?é%gg%dh%g@ I m 1.fllzaf(hdyl, R3 is R6,
and R4imidazdlyloiThe 5- 0o 1RmembeteddretgyesycliRing sandreGmsabstinited absihistiotted! by

| soxazgl ¥l bstituted | - Cral kyl s R, .and R4.i 7

b oony oDplermhsanitsiss thefs Bils, HRngYote. %ﬁ{fﬁ%’ » L0 CeTieigifisl G

subth | Cu-tahwdlcbpbdﬁy{, Rthl@gLa]w%sdﬁﬁlbukﬂgckl ub%ﬁtﬁi:\ed@ygﬁid ihadb arbdiyl, ios (RdCs-alkpld R4 idsbR7,
or i s hydr.ogen; . S -8 ubstj t ut Y. pyraz uhstituted by
G-Cr -aptwqa,ily Ww‘hbr h%f&!fﬁ&frérﬁ@?% Cafet g’éﬁ}(%@kgf%ﬂal kyl
substi Egeaqn (N —— eyl COdi (Cl1l-Cs- al kyl)am no, -CO NHh,
-NH-CO G -Cs?gll‘eﬁy , -!'ISOr C?n-tscg%ll%yl , -agg-l‘Nl-l- R where Rc is napthyl, or by
-CO-NH Ci -Cs-al kyl optionally substituted by di (C C5-al kyl)am no, R3 is R6,

d Réyi TR , - ] s al k
" O xSyt dhis dobicdhih SE R ool Bt 1olE) bt the Sduelcbies 00
Gi - Cs- athiespisss lizswtd. Feothpirise™, GH@itioBsiRuchHs “BRmpriseR or Scmptising?”, Will beC or R

Gt i 0 B oA Q)
~ subst i hetithéledusiorbof iy dthdrRueg of sieploe ERpWf iistegdrior $1p6i Ng  One or nore ring

hereto atons selected fromthe group consisting of oxygen, nitrogen and
sul phur, that ring being substituted by oxo, R3is R6, and R4 is R7, or Ris

piygéoggxgifunlga comipbhiadsiofthd Yesett Bvbhdidt @elullY cémponns offoTRMRSY BdrdraRCyCl i C
form, wherein
R is hydrogen, R® is C;-Cs-alkyl substituted by pyridyl, R3 is R, and R* is fluoro or C1-Cp-
haloalkyi,
or R* is hydrogen, R is C4-Cs-alkyl substituted by hydroxy or nitrile, R3 is Rf, and R¥is
hydrogen or Ci-Cy-haloalkyl,
or Rt is hydrogen, RP is C;-Cy-alkyl substituted by nitrile, R3 is fluoro, and R*is R7,
or Rs is hydrogen, RY is C;-Cs-alkyl substituted by hydroxy, R? is fluoro, and R* is R7,
or R+ is hydrogen, RP is Cy-Cs-alkyl substituted by di(Cy-Cs-alkyljamino, R? is RS, and R4 is G-
Cs-haloalkyl, ’ o
or R is hydrogen, R is Ci-Cs-alkyl substituted by -O-C;-Cs-alkyl-OH , R3 is RS, and R is
fluoro or Ci1-Cs-haloalkyl,
or R* is hydrogen, Rb is -CH{CH3)-CH2-OH, R3 is R¢, and R* is fluoro,
or R* is hydrogen, R® is C;-Cg-alkyl substituted by pyrrolidinyl substituted by C;-Cs-alkyl, R3 is
RS, and R* is C;-Cs-haloalkyl, '
or R# is hydrogen, R? is Ci-Cy-alkyl substituted by oxazolyl substituted by Cs-Cy-alkyl, R?is
R¢, and R* is nitrile or imidazolyl, ’
or Rs is hydrogen, R is Ci-Cy-alkyl substituted by imidazolyl, R? is RS, and R4 is fluoro,
or Re is hydrogen, Rt is C1-Cy-alkyl substituted by benzoimidazolyl, R? is RS, and R* is fluoro,
or R# is hydrogen, R? is Ci-Cgalkyl substituted by isoxazolyl substituted by C1-Cs-alkyl, R3 is
RS, and R*is R7,



three or nore ring hetero atons selected fromthe group consisting of
oxygen, nitrogen and sulphur, that ring being optionally substituted by

C -Cs-al kyl, -G -Cs-al kyl-di (CrCs- al kyl)am no, or by C3-Ca-cydoal k
R6,~ and RAVP30G0219P R is hydrogen, Rb is G - Cs-al kyl suBg'tr’fEt"é‘f"é@"?%“
oxazolyl substituted by C3-Ca-alkyl, R32s R6, and R4 is R7, or S
hydrogen, Rb is G -Cs-al kyl substitut ed by i m dazol vyl substltut ed by

G -Tral kyI nal i t roxy of € - Cs-ial koxy. ' and
R4 is RTOH ‘% Cﬁgﬂ?ﬁyﬁr U@né - I "YE%P%?%‘LT%?‘%%&?’!@%‘ #%’ﬁét‘;%ier e
Her is aaﬁdmrxsﬁzrrenbered heterocycllc ring having two or nore ring hetero
atons sel e omt o) nsj st i ng, of ge

‘that ri n(j’r&e g@' i“oﬂgfs @‘Uﬂgﬁl g 9 @'“émaﬁ EVP “’a&’ qgwﬂz#d 4 i s
R7, or RRs sndiREE®IEN, RO is a 5- or 6-nenbered heterocyclic ring havi ng one
or nore I’I% hetero tons_sel ected ftﬂgmthe roup consis

eni t r ogen oAl isshydsegen, R ﬁa@l'@ﬂ'#bﬁlﬁb%’@l bp Pt b@otg'bugykﬁgg‘dﬁgi 'nd R4

is R7, or YEOIQED, - b . Yiwhéd
optlonal I%@su%c{qtg?ed by Clq%lc?.@' S@LG I%u%n 5}?13{ k’? e(r)lgtmR' and Rb

t oget her napthyl, @n b zE6k- 61-€ra@ybepmaﬂmwmm9edcby G Gacalidlaminoy R? ig RS,
nitrile, d:Spf6, and R4 is R7, WO 2005/021519 PCT/ EP2004/009586 8 or R
and Rb tg.n er fforma pyrrolidine ring substituted by -CO-NH2 or nitrile,
R3 is R6,orzmﬁls h}ﬂﬂogeﬂ, RY is -GH(EHBRGORNH-OgCi-alkyl 6roOH(ER:)-COdaz0-Cy-alkyl, R is i ng,
R3 is R6,, .and Rl R2 is G -C4-al kyl or halogen; R3 is hydrogen; R6 is
hal o or Pé(ﬁ“ lsRa7n I s hydrogen, halo, -SO2-CH3, nitrile,

G - Cs- ha'oQﬂ‘Myd%geh,”RdmLﬂJ alkﬁ%ﬁ&&ﬂr@kd ByR‘EHi@H!@Hz RURYS, hd Rees BT, esent
in tion |ncI ude conRounds of formla | ree or salt form wher ei nsR S
hy &ogen of BS aisir Casallosnbstiensed by Cristatkepcy, wbyi S-GreCe-alkeal, B is RS,

fluoro orangllmgthal oal kyl, 3 or Ris hydrogen, Rb is O -CA-alkyl.substituted

by hydroxy _or nitrite, R3is R6, and R4 is hydrogen or G -C4-hal oal kyl,
or Rt is hydrogen, RP is C;-Cs-alky! substituted by a 5- or 6-membered heterocy clic ring having

.one or more ring hetero atoms selected from the group consisting of oxygen, nitrogen and
sulphur, that ring being substituted by oxo, R? is R¢, and R*is R?,
or R* is hydrogen, RP is Ci-Cs-alky! substituted by a 5- or 6-membered heterocyclic ring having
three or more ring hetero atoms selected from the group consisting of oxygen, nitrogen and
sulphur, that ring being optionally substituted by Ci-Cy-alkyl, -C-Cy-alkyl-di(Ci-Ci-
alkyl)amino, or by Cs-Cs-cycloalkyl, R? is R¢, and R* is R7,
or R is hydrogen, R is C1-Cs-alkyl substituted by oxazolyl substituted by Cs-Cr-alkyl, R is
RS, and R4is 17, _
or R* is hydrogen, R? is C;-Cs-alkyl substituted by imidazolyl substituted by C;-Ce-alkyl

c optionally substituted by hydroxy or C;-Cs-alkoxy, R? is RS, and R*is R7,
or R* is hydrogen, Rt is Ci-Ce-alkyl substituted by -CO-Het where Het is a 5- or 6-membered
heterocyclic ring having two or more ring hetero atoms selected from the group consisting of
oxygen, nitrogen and sulphur, that ring being optionally substituted by Cy-Cs-atkyl, R3 is RS,
and R*is R7,
or Rs is hydrogen, Rt is a 5- or 6-membered heterocyclic ring having one or more ring hetero

. atoms selected from the group consisting of oxygen, nitrogen and sulphur, that ring being
substituted by oxo, R3 is R, and R*is R7,
- or R is hydrogen, R is an aza-bicyclo[3.2.1]oct-3-yl ring optionally substituted by

C1-Cs-alkyl, R? is R¢, and R*is R7,
or R*and RP togethcr form an azetidine nng substn:uted by C;-Cs-alkoxywbonyl or nitrile,
R3is RS, and R*is R"



or R is hydrogen, Rb is C -C4-al kyl substituted by nitrile, R3 is fluoro,
and R4 is R7, or R is hydrogen, Rb is CACA-al kyl substituted by hydroxy,
R3 is fluoro and R4 is BY, or Ris hydrogen, Rb is G -C4-al Xmsubstltuted
by di(O-‘EQ-zg‘fWﬁlgm no, R3is R6, and R4 is & C4-hal J'QT@W o6 5 -
hydrogen, ‘Rb is C, - C4-al kyl substltuted3 by -O4-C4-alkyl-OH, R3 is R6, and
R4 is fluoro or G-C4-haloalkyl, or R is hydrogen, Rh is -CH(C b)-CH2-COH,

R3 i s Rar Raagd Ré rogettiel dtha piolineritpysibagand HprCOSNL,-dDnitriley IR 355 RS fdddut €d
by pyrrolldlpyl su tltuted y G -C4-al kyl, is R6, and R4 is
a - Crhall%éﬂi or R is hydrogen, Rb is G -Ca-alkyl substituted by oxazolyl

substi tg}gdaquog&&{.% all TnidSoPyritiie rRBIRFH ReSafl RY is/Fg; or | m dazol yl, or
R |shdro en - C4- al kyl subsfitu ed by fuinqdazolyl R3 is R6, and

R4 is f nﬂcmlonlaalmogen Ro is C -Ce-alkyl substituted by
ben20| n’F{Kqﬁz % R3 is R6, and R4 is fluoro, or R is hydrogen, Rb is

-a M tuted by isoxazolyl substituted by G -Cs-alkyl, R3is R6,
and R4 R‘hﬂiﬁ,loor -SR-CH;;kpdr ogen, Rb is C3- C4-al kyl substltuted by pyrrolyl
substlt 4 1S I s hydrogen, Rb
is On- dl}y%?gcgu&?ﬂ %@%%9‘%@?&6’91’93 g‘i‘fﬁpls‘{ ‘F’(’fgéﬂl Ey C -Ce-alkyl, R3is
R6, and R4 S , or R is hydrogen, Rb is C -Ce-al kyl substituted by
-CO- O CH3, - ut -CO.di (C1-C4- al kyl) at
- NH CO- ﬁpwﬁrrﬂf/ ndscof the prgsent inventig M»Q@F@np@uw%%éslelzwlg

PCT/ EP26Q4 @h%?lﬁpthyl or by -CO NHCl-C4-al kyl optionally
substltuted by dﬁn’Ct | kyl )amno, R3is R6, and R is R7, or Ris

hydr ogeR? thydmen RK iEG3)C pulstitted by pridyl, RiGsREHpA Rids Brajo aCaCyl , R3
s R6, is RR, or Ris hydrogen, Rh is O -C4-al kyl substituted bm
I

- CH( OH) - " RBis R6, and R4 is R7, or Ris hydrogen, Rbis Cl-C4-a

substi tuth:slhydﬁgeﬁ;ﬁ‘ab Kp-Gi-allyl sibsticntedBy Kytirakykod nitrl® R3Ss RS, anddtisR4 is R
or Ris Q/{droge ﬁg -Q al kyl substituted by a 5- or 6-nenbered
het er oc FE‘ ne or nore ring hetero atons selected fromthe

group C@fR# i hiytébgen, Mm?-m alliyl 5it@Gfecl b nitrile, HPUE flubfand RAE KK ng
substit g; egls?lydr%)égn, Rbis C;- -a.lky?su rate bylfydroxy, R3 is fluoro, and R4 is R7,
or Rt is hydrogen, Rb is C1-Cy-alkyl substituted by di(Ci-Cy-alkyl)amino, R3 is RS, and R* is Cs-
Ci-haloalkyl,
or Rs is hydrogen, R? is C;-Cs-alkyl substituted by -O-Cy-Cy-alkyl-OH , R3 is R¢, and Rt is
fluoro or C;1-Cs-haloalkyl,
or R is hydrogen, R? is -CH{CHj3)-CH2-OH, R3 is RS, and R4 is fluoro,
or R# is hydrogen, R is Ci-Cy-alkyl substituted by pyrrolidinyl substituted by
C1-Cy-alkyl, R? is RS, and R* is Cy-Cs-haloalkyl,
or Rt is hydrogen, Rb is C-Cy-alkyl substituted by oxazolyl substituted by C;-Cy-alkyl, R3 is o
RS, and R* is nitrile or imidazolyl,
or Re is hydrogen, R¥ is C;-Cy-alkyl substituted by imidazolyl, R? is R¢, and R# is fluoro,
or R+ is hydrogen, Rb is C;-Cy-alkyl substituted by benzoimidazolyl, R3 is RS, and R# is fluoro,
or Rs is hydrogen, R is Ci-Cq-alkyl substituted by isoxazolyl substituted by C,-Cy-alkyl, R3is
R¢, and R4is R7, '
or R+ is hydrogen, Rb is C;-Cq-alkyl substituted by pyrrolyl substituted by Ci-Cy-alkyl, R? is RS,
and R*is R7,
or Rt is hydrogen, R? is Ci-Cy-alkyl substituted by pyrazolyl substituted by C1-Cy-alkyl, R3is
RS, and R*is R,
or R* is hydrogen, R® is C;-Cy-alkyl substituted by -CO-O-CHa, -CO-O-butyl, -Co'd.l(Ci-CQ-
alkyljamino, -CO-NHa, - I\II-I-CO—Cx-C4-aJkyL -SO;~C1~C4-alkyl, -CO-NH-R¢ where Re is



or Ra is hydrogen, Rb is Cl-C4-al kyl substituted by a 5- or 6-nenbered
heterocyclic ring having C three or nore ring hetero atons selected from

the group consisting of oxygen, nitrogen and sul phur, that ring being

opt onal | yWE2MN9213Ped by O -Cs-al kyl, -CrCs-al kyl-di (G P@IWW(“}'?%m no,
or by C3-Cs-cycloalkyl, R3is R6, and Rd is RF, or RAis hydrogen, Rb is
C -C4-al kyl substituted by oxazolyl substitut ed by Cs-Cs-alkyl, R3is R6,

d R4 - I bst | b FQl |yl
ubst i t (R, R bl sttt R Sty R W20V
G - Cc- aIM:s[RS’ is its, and R4 is R7, or Ra is hydrogen, Ro is Cr-C4-alkyl

bstitut
havi ng 1 Kwﬁ“ﬁ%%@ﬁmwgse%oﬁ@%@%i P PGSRy "o
oxygen, W4, apd®ass RNd sul phur, that ring being optionally substituted by
ad-c-allr d R4 is R7, ' o s i -
-6+ nonbarerd i RERDES. LS G fyalisbersivd b CRUPBI R ORE R i, ana el
sel ect edyd ROTHyERgEH, RERs CROSARY Msﬁ’cﬁwﬁWQﬁ Ak 470 8EBy esodi-euhmivurna i hat
ring being ubstituted by oxo, I s R6, ch4 I'S R7, or S hydrogen

Rb is arﬁ@z&‘lbll*éyclo[S 2.1] oct - 3- yI ri ng optlonally substltuted by

g subanin FEsroRel Rs iEECRAYPooBlientl V3 S b BRELIio o A 18R |

or Ra ansheRlr mmgembéuetetm)am splyscted)fmdu the group gossidssigidf okpgeapyitrogé ad or

nitrile, nd R4 is t her form an
i m dazo- %%6?'?51 w%ﬂmﬁg Bya%(?’ Eél’se@idﬁf% ?s G - C4-al kyl or
hal ogen o ik sydmdenmms Cm-h&yr@ibmtﬁﬁedw%-%maﬂwm&obw @fgrhavingl o,

S nitril e, hal oal .k dazol yL WO 2005/ 021519
oA a8 msé‘mvoms selfed Bl @op chpioE axwﬂar lam?naa'}d are

capabl e salpHudtHht\n @ﬂlﬁn&ﬂf)&bﬁi&eﬁ by CRCH-hlkR, AT s- 1y
accept abl e acl d ad | t| on sal ts. Pharmaceutically accepta I e aci d addl tion
sal ts ofaming, @ rﬂﬂlaRl‘a add*deR%t hose of inor gam c acids, for

ﬁ§3?glb(raom C ac?‘%ag ;E#@?jél odi F\#ﬂ bbr‘rb?:éiog%l? a?gfl C a%?%f]’ ‘phog,phori C

aci d; arRF,endRAiscRAGCi ds for exarrpl e aI i phatic
or R is hydrogen, R is C;-Cs-alkyl substituted by imidazolyl substituted by Ci-Cs-alkyl
optionally substituted by hydroxy or Ci-Cs-alkoxy, R? is R€, and R*is R7,
or R2 is hydrogen, R} is C;-Cy-alkyl substituted by -CO-Het where Het is a 5- or 6-membered
heterocyclic ring having two or more ring hetero atoms selected from the group consisting of
oxygen, nitrogen and sulphur, that ring being optionally sabstituted by C1-Ce-alkyl, R3 is RS,
and R4is R7,
or Rt is hydrogen, R} is a 5- or 6-membered heterocyclic ring having one or more ring hetero

C atoms selected from the group consisting of oxygen, nitrogen and sulphur, that ring being

substituted by oxo, R3? is RS, and R*is R7,
or R+ is hydrogen, RP is an aza-bicyclo[3.2.1]Joct-3-yl ring optionally substituted by
Ci-Cs-alkyl, R? is Ré, and R*is R7,
or Re and R together form an azetidine ring substituted by C1-C4-alkoxycarbonyl or nitrile,
R3 is R¢, and R*is R7,

. or R# and R? together form a pyrrolidine ring substituted by -CO-NH. or nitrile, R? is RS, and
R#is R7,

. or R* and R® together form an imidazo-pyridine ring, R3 is R¢, and R* is R7;
R2 is C1-Cy-alkyl or halogen;
R is hydrogen;
RS is halo or -S0,-CHj; and
R7 is hydrogen, halo, -$O2-CH, nitrile, C1-Cs-haloalkyl or imidazolyl.



nonocar boxyli ¢ acids such as formc acid, acetic add, trifluoroacetic acid,
propionic acid and butyric acid, aliphatic hydroxy acids such as lactic
acid, citric add, tartaric add or nmalic add, dicarboxylic acids such as
mal ei ¢ aWQRMSOASIOCi nic acid, aromatic carboxylic aci dPCHER0YO095RE,7 i c-
aci d, p-chlorobenzoic add, dlphenylacullc acid or triphenylacetic acid,
aromatic hydroxy adds such as o0- hydroxybenzoi ¢ acid, p-hydroxybenzoic

aci d, 1-\Npielf Sptidamhptals Rresarsdh Rfﬁﬁhlaqaedeh forming acid addition sal
3- hydr oxyn aght haI ene- 2- f}gr boxy |€ acid, and su'[efo(gn?c a m':sl s?uc uoans &

met han@ath @ a@@emmbﬁmmbhlandmddxt@a@dwﬂmams@n@umwwm ed

f d

01[ Opqo(r:gmuﬁg%ﬁ%fh C%Fﬁhggfogmamﬂmd%a% groups aréﬁéﬁl ’gorcrgg;&:

of f ohprdm@alxed)dck such &5 Hydsafluorit: maﬂah;tdrmhlmc qﬁcbhgrémbn@mmalddyorahym&odid e

b h vel | t t h .includ

motal Syt AmE e i, BRSRprifaidhaod oreanic i e of SHEBRIEAIPHRSE 31t o such

aﬁ SOdhwii?wﬁBﬂaﬁl& lakidy sﬂmgle €Sridich@d, &&i&dﬂlﬁﬂlﬁcﬁﬁ?ceﬁé aaajl @:@pﬁé@:ﬁ@mamm a or
arnaceut)] ca ce e anl ¢ am nes_ or eterocyclic as

et hanoﬁamﬂﬁégl %’Jaai\z Erﬁla afeﬁsgsa agfasrie acid, citdc ag tgﬂﬁﬁyaﬁ 05#@3!& from

comoua&a:sa&yhémmh&h;ﬁme&aa%ﬁ% K0 ROmBROGHEHOHEYER acidPeGLH 4 preferred

conpounds of "fornmula |I are describ ereinafter in the Exarrpl es. In a

secondbengp @cﬂad,pwblq@olwemaum;:hw e@t@@idjwna gxm@%aqi rarppiagiar i ng a

conpoup r 4 and Rh
are as ﬂer%Ya%&{éore b et b’ %&&%z gﬁﬁbé- orrprl ng t"ﬂ%’?‘% htﬁéemB (1)
(A reae.:hr hﬂnlm—lll-mf&:ﬁyhc aciRand slfdsic acids sudﬁsas/ R4 WO
20051021 /EP2. 04/,009556,, 11 e R4 an R5 are her ore
def i nel 4540 &F“%“WE%%‘F&%A}’Q- T 815, DAY e Prenifer PR GOBRETEE oed
ring hggﬁmuatfquma%qg&m,ﬁgw,ﬁ oup consisting of oxygen, nitrogen
and sul phur, with a compound of formula Il R HNIIIl Rb

Compounds of formula I which contain acidic, e.g. carboxyl, groups, are also capable of
forming salts with bases, in particular pharmaceutically acceptable bases such as those well
known in the art; suitable such salts include metal salts, particularly alkali metal or alkaline
earth metal salts such as sodium, potassium, magnesium or calcium salts, or salts with
ammonia or pharmaceutically acceptable otganic amines or heterocyclic bases such as
ethanolamines, benzylamines or pyridine. These salts may be prepared from compounds of
formula I by known salt-forming procedures.

Specific preferred compounds of formula I are described hereinafter in the Examples,

Q

In a second aspect, the present invention provides a process for preparing a compound of
formula I in free or salt form wherein R2, R3, R4, R¥, Rs and R? are as hereinbefore defined,
which process comprises the steps of:

(i) (A) reacting a compound of formula II
RA

X l \>—-N

0

R3
Rl



wherein R and Rb are herei nbefore defined; (B) reacting conpounds of
formula IVRZ N Rs | \>0-1V R34 wherein R2, R3, R4 and R5 are

her ei nbefore defined with a compound of formula Il wherein R and Rb are
herei nbef av@20050R154®%;: (C) for the preparation of conpoun8CTEHEHP2M4OMEE |
where R is hydrogen and R2, its, R4, and Rh are as hereinbefore
defined, reacting a conpound of fornula 1Z2 N RS' \>-NH SV R34
wherein R2, R3, R4 and R5 are hereinbefore defined, wth a_conpou

ngd of :
formula VI Rucbemir(ibl'\%R\m&%f#eﬂagrql@e&geﬁeﬁr@dﬁyéﬂbﬁséSdefﬁﬁ%flbwg(|)) for
t he preparati Qo-Qevd r lltdES Rt gy S
C - Ca-al kyl substi ‘aitegg%t)ﬁ%dlﬁ%%ggtz)gﬁﬁé su g%@?u#%’%% Cr- Csr-ﬁal K I(ngt ionally
. substi tuted mmgoﬁyxm@ummﬂ@n&phmdﬁm}cmomqﬁﬁemméaéﬂe as
her ei nbef ore defined, reacting a conpound of formula V where R2, R3, R4 and
R5 are hereinbefore defined, with a p%rrpound of formula VII WO 2005/021519
. PCT/ EP2004/ 009586 12 0O 8r FlI | H-N N-Q VI Illwhere Q is G -Ca-al kyl
optionally substituted by hydroxy or fR‘Ca al koxy; and (ii) recovering the
resul tant compound of fornmula | in free or salt form Process variant (A)
may be carri ewhettin ReambRkaoe arefibefiee defedf or reacti ng carbonyl di -

(B) reacting compounds of formula IV

v

wherein R2, R3, R* and RS are hereinbefore defined with a compound of formula I
wherein R* and R® are hereinbefore defined;

(C) for the preparation of compounds of formula I where Re is hydrogen and R2, R3,
R4, RS and R® are as hereinbefore defined, reacting a compound of formula V

wherein R2, R3, R* and R? are hereinbefore defined, with a compound of formula VI
RE—N==C=0 "
wherein R® is as hereinbefore defined; or

{D) for the preparation of compounds of formula I where R* is hydrogen, Rb is
C1-Cs-alkyl substituted by imidazoly! substituted by C;-Cs-alkyl optionally substituted
by hydroxy or C1-Cs-alkoxy and R2, R3, R* and RS are as hereinbefore defined, reacting
a compound of formula V where R2, R3, R* and RS are hereinbefore defined, with 2
compound of formula VII



het erocyclic internedi ates (e.g. acylimdazolides when T is imdazole) with
amnes to form ureas, or analogously, e.g. as hereinafter described in the
Exanpl es. The reaction may be carried out in an organic solvent, e.qg.

di net hy| PE}WBMPHSEIY DVF) or dioxane, in the presence orPGHERHEHO®SSG hase,
for exanple triethylam ne or sodium hy#¥ride. The reaction tenperature may
be fromabout 10 C to about 100 C, but conveniently roomtenperature.
Process variant (B) may be carrieg out using known procedures for reacting
I socyanates with am nes, or anal §gously, £.g. as her ei nafter described in
t he Exanpl es. The reaction may | ed out in an organic solvent, e.qg.
di oxane or DMF. The reaction ti be an IeI evat ed terrperature
for exanple from50 C to 1000 C|{_bu 'flerably about 80 C. Process variants
(C© may be carri ed out using kno procedures for react| ng I socyanates with

am nes, or an "lft e Exa | es. The
reaction may"| Q@Q%‘l%’dﬁ%ﬂt@flﬂn glp' g:"éf' ng DVP, The
reaction tenperature may be an el evat ed terrperature for exarrpl e from50 C
to 100 C, but preferably about 80 C. V Process variant (D) may be carried
out usi@y knservepnsshersiulisnt enmponad of foymela ipyfreemr sadp form.
5,6,7,8-tetrahydro-imdazo[1,5-¢c pyrimdin-2- |umcorrpounds wth

2- am no- 5- phenyl thiazoles, or anal ogmpsly, .g. as hereinafter descrl bed in

t he ExaRtpteesvarﬁme (Abmay bc)cama;/onkxezsmg cprgeexlum fonreatipgrearbogyt dis e.g.

terrperzralfure may W%%g%%a%&nvenﬁ&h? Iy ag%u J%‘(S‘%%ﬂgormounds of

f or mul aurkds, or ariabdsgmbly, ég(wty:dm&ar@aﬂbd ibyhe Exeapiplesg 'Elea-emmunﬂa)obe formul a
V wherein, 4 and are er.ei nbef.or fined w oun f
orol SHatried duts an orgpnit solPRY &6 e T HoEPYBIte (GMIG pF Arsanty Budspecss O

wher ei roresdhcd of ¥MBhselfdFexamfle tii@hylafhe OF sddxﬁﬁﬂfyaﬁae The ﬁ:aénorpfengxﬁ}ﬁh?r ed

het erocycljic rin havi ng one or nore ring hereto atons selected fromthe
group dBkbefromaebont Hafgwrabont 1004e hut eonyerientiroom WIPERIREOoWn procedur es,
or anal ogously, e.g. as described in the Exanples. The conpound of fornula
VIIl is preferably 1,1'-carbonyldiimdazole (CDI). The reaction may be

car r i edProeess mm(mwhmmmwmg OWWMHMB@MWMact i on

t enper o Cre E? 4x eﬁﬁg ur. nt, but
conveniééei'nk*f%@%%ﬂgﬁfﬁfyﬁ'g%o nds 0 ¥ n@y a sg%e pr'ﬁ%}atf‘ged by
react i regrriedaonmiisom drgahicisolvent] ag\ﬂnomroeDMRZ'IhRMcmn tentpeRiiuge map be an

her el N oled reidra, for cxampft e%&c“S&B&é’Lutprefemblyabom 80°C.

C

Process variants (C) may be carried out using known procedures for reacting isocyanates with
amines, or analogously, e.g. as hereinafter described in the Examples. The reaction may be

carried out in an organic solvent, e.g. dioxane or DMF, The reaction temperature may be an
elevated temperature, for example from 50°C to 100°C, but preferably about 80°C. o

Process variant (D) may be carried out using known procedures for reacting 2-alkyl-5-oxo-
§,6,7,8-tetrahydro-imidazo[1,5-c]pyrimidin-2-ium compounds with 2-amino-5-phenyl-
thiazoles, or analogously, e.g. as hereinafter described in the Examples. The reaction may be
carried out in an organic solvent, e.g. DMF, in the presence of a base, e.g. triethylamine. The
reaction temperature may be 100-170° C, but conveniently about 120° C.

Compounds of formula Il or formula IV may be prepared by reacting a compound of formula
V wherein R?, R%, R* and RS are as hereinbefore defined with a compound of formula VII

T T

ﬁ VIH



procedures, or analogously, e.g. as described in the Exanples. C Conpounds
of formula Il are comrercially available or may be prepared by known

nmet hods, or anal ogously, e.g. as described in the Exanples. Conpounds of
formul a V waygasmzpiepar ed by reacting a conmpound of for mpicI/EPS604F089586C, 0\
COXIX R | 4 wherein R2, R3, R4 and R5 are as herei nbefore defined and X
Is a halogen, wth thiourea, or anal ogtusly, using known procedures for

pr epar i ng am not hi azol es. For exanple as described in the Exanples bel ow or
as descri mmclEErwbmhmqyd!eahemmd!ﬁmmmEFbﬂ&memthMgon may

be cart ! Sikifind & ik U Ao NG Pl A0 ALGURMCY RS0 NGy ThE

reaction er at romroom errper ux te er ature

-of the saﬂad/aﬂphur,tming lmmmqm)emhkep dmmaicgbmly, eEg) acdesonhdsdmtthéﬁxﬁnpléanﬁ‘bemds
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C " Compounds of formula IIl are commercially available or may be prepared by known methods,
or analogously, e.g. as described in the Examples.

. Compounds of formula V may be prepared by reacting a compound of formula IX
R .0 |

wherein R2, R3, R* and RS are as hereinbefore defined and X is a halogen, with thiourea, or
analogously, using known procedures for preparing aminothiazoles. For example as described

C in the Examples below or as described in European patent specification EP 117082 A. The
reaction may be carried out in an organic solvent, e.g. an alcohol such as ethanol. The reaction .
temperature may be from room temperature to the reflux temperature of the solvent, but
conveniently from about 50°C to about 70°C.

Compounds of formula V where R2, R3, R4 and RS are as hereinbefore defined, may also be
prepared by hydrolysing a compound of formula X
R:

P I \>—N
C—CH, X
0
RS
R*



Compounds of fornula VIII are comrercially avail able or may be prepared by
known nethods, or anal ogously, e.g. as described in the Exanpl es. Conpounds
of formula | X are commercially available or may be prepared by reacting a
conmpound V@ 2ga5/02151h XI R~-C~p Rc XI R3 4 wherein R2, RGI/ERZ00305BS ar e- as
her ei nbefore defined, with a hal ogenatigng agent, for exanple brom ne, or
anal ogously e.g. as described in the Exanples. 4 Corrpounds of formula X
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her ei nbef ore g&%gif’l ﬁn%é e prepar from conpounds of formula X where R3

Is -SO2C and R2, R4 and R5 .are as hereinbefore defi ned, using the
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descri lRedainmndiicA HZolien) Tetrabbdfon (11926052, S5863-5BR0.car I | ed out using an al kal i
nmetal sul phite, WO 2005/021519 PCT/ EP2004/ 009586 15 e.g. sodium sul phite,

and an al kali netal bicarbonate, e.g. sodium bicarbonate, in water at a

t e1Tper aoifounP et el VITHRO oStumbiélllf GRMABIEYH chiy B prépiaed by ImmThe T eact i on
with bronoacetic acid may be carried out at terrperature from50 Cto C,
but comeskedsnen apalagouslysig. as descibeddn the Examplest i de, e.g. i odonet hane maﬁ
used in place of bronpacetic acid. Conpounds of fornula X where R2,

and Rs are as bereinbefore defined, nay be prepared from conpounds of

f or mul LompoundeoffoRaula X arRd¢ommercially avalahle dranai beprepared bgfréaqdug a as

descri be na%ooigfous“lx}hor t he preparation of corrpounds of formula V, where
R2, R3®

wherein R2, R3, R* and RS are as hereinbefore defined, with a halogenating agent, for example
bromine, or analogously, e.g. as described in the Examples.

Compounds of formula X, where R is -50;CHz, R* is NRR? and R? and RS are as o
hereinbefore defined, may be prepared from compounds of formula IX where R3 is SO,CH;s,

R*is a halogen, preferably fluorine, and R? and RS are as hereinbefore defined, using known
procedures for reacting aryl halides, ortho to an electron withdrawing group, with primary or
secondary amines, or analogously, e.g. as hereinafter described in the Examples. The reaction

may be carried out either neat or in an organic solvent, e.g. dimethylsulphoxide. The reaction
temperature may be from 100° C to 170° C but conveniently about 120°C to 140°C.

Compounds of formula X, where R? is -50:CHs, and R2, R* and RS are as hereinbefore
defined, may be prepared from compounds of formula X, where R? is -S0,Cl and R2, R4 and
RS are as hereinbefore defined, using the procedure known in R. W. Brown, . Org. Chem.,

" (1991), 56, 4974 for converting sulfonyl halides to sulfones, or analogously, e.g. as hereinafter
described in the Examples. The procedure may be carried out using an alkali metal sulphite,



Rs are as hereinbefore defined, but using N--acetyl thiourea instead of

t hi ourea. Conpounds of fornula X, where R3is -SOC and R2, R4 and RS are
as hereinbefore defined, C may be prepared by reacting conpounds of formula
X, ‘where R30i2005/035919and R2, R4 and Rs are as herei nbef oPETHEMMHOGIS8% t h
nitrous acid to give a dlazo conpound qglch is then reacted with sul phur
dioxide in the presence of copper chloride, for exanple by the method

destri bed |n E. E_ Glbert, Synthesis (1969),1-10, to give the

cor r esponglisadium duiphirg) ansrincalkaliemetatbicasbonase et sedinmbicarbonaig in wamz acg - NH2
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Exanpl es. WO 2005/ 021519 PCT/ EP2004/ 009586 16 Corrpounds of fornmula Xl where
R3 is h a r y be
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as hereinafter described in the rrpl es. The reduction may be carried out

with an BiGilbert, Smthesisd 1961110, togige thesarraspoading sulfeny! shlaridese al kal i et al

bi carbonate, e.g.
Compounds of formnula X, where R3 is -NH; and R2, R4 and RS are as hereinbefore defined,
may be prepared by reduction of compounds of formula X, where R3is -NO; and R?, R* and
RS are as hereinbefore defined using standard techniques known for the reduction of aromatic
nitro compounds to anilines, for example catalytic hydrogenation using a transition metal

catalyst, preferably palladium on carbon, in an organic solvent, e.g. ethyl acetate, under an
atmosphere of hydrogen.

C Compounds of formula X, where R? is -NO; and R2, R* and R are as hereinbefore defined are
prepared by known procedures, for example as described in J. Liebscher, E. Mitzner, Synthesis,
(1985), 4, 414-417.

Compounds of formula XI are commercially available or may be prepared from compounds of
. formula X1

where R3, R* and RS are as hereinbefore defined, using the method described in R.V.
Heinzelman, Org. Synth. (1963), IV, 573, or analogously, e.g. as described in the Examples.



sodi um bi carbonate in water at a tenperature from20 Cto 100 C, but
conveniently at about 750 C followed by allcylation with nmethyl iodide.
Compounds of fornmula Xl are conmercially available or nay be prepared by
known nmeW®ES021519 anal ogously, e.g. as described i n t heCEERMOWOE958€oNpounds
of formula XII where R3 is -SO2CHs andgR4 and R5 are as hereinbefore defined
may be prepared from conpounds of formula Xl where R3 is halo and R4 and RS
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I n par Vgcglfan@wgmgydkﬂéﬁb@w{mlugm’m%w of phosphati dylinositol 3-kinase
(Pi 3 kinase) enzynes, especially the gamma isoform (pl10y), which are

responsi bl e for generatl ng phosphoryl ated signalling products. The
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Pl 3Ky bugmalogasipSe.ghasdesdribed impthe Fixempley. descri bed by Stoyanova, S.,

Bul garelli-Leva, G, Kirsch, C, Hanclc, T., Klinger, it, Wtzker, it,
Wmann, MP. (1997) lipid and protein kinase activities of G protein-coupled
Pl 3- kiCoagpeouiid affebmald 101 Whie R*EPIMRCHR G896 30 and Rigire sdhemhb&fer@&aﬁnuﬂt y

anal ysi s d i ntefacti ons w rt B 324:489. Residues
38 110maybe e@w S SOVt ARHE RAA D S RESHIRS 8R4 2% o L he
transf Réreitldeforé d br ERRRIEbP SR eth6d BéseAbal by S UnBin3td B Arkhnkgr thhp first

37 residues, of Pl3Ky. To express the reconbi nan{ protein, Sf9 (Spodoptera
f r ugi pEraaClegm.; (L88), Sep ﬂ§9hﬁ692,maﬂalﬁaw Yw&&#&ieﬁ@'dwéﬂﬂm es. et veen 3

X 105 and 3 X 106 cells/nd in serumcontaining TNVFH nmedium (Sigm). Sf9
cells, at a density of 2 X 106 are infected with human GST- P13KyA34
bacul oGompeunds of formula J i fred formfmaynitestoniertedintoosalt fprmyfand viesrvef@, oairs. The

| nfect g8l ventional manner. The compounds in free or salt form can be obtained in the form of
hydrates or solvates containing a solvent used for crystallization. Compounds of formula I can
be recovered from reaction mixtures and purified in a conventional manner. Isomers, such as
enantiomers, may be obtained in a conventional manner, e.g. by fractional crystallization or
asymmetric synthesis from correspondingly asymmetrically substituted, e.g. optically active, o
starting materials,

Compounds of formula I and their pharmaceutically acceptable salts, hereinafter referred to
alternatively as agents of the invention, are useful as pharmaceuticals. In particular, they
exhibit inhibition of phosphatidylinositol 3-kinase (Pi3 kinase) enzymes, especially the gamma
isoform (p110y), which are responsible for generating phosphorylated signalling products. The
inhibitory properties of compounds of formula I may be demonstrated in the following test
procedures: )

Baculovirus expressing different fragments of PI3Ky fused to GST have been previously

described by Stoyanova, S., Bulgarelli-Leva, G., Kirsch, C., Hanck, T., Klinger, R., Wetzker,
R., Wymann, M.P, (1997) Lipid- and protein kinase activities of G protein-coupled PI 3-kinase



cells are harvested by centrifugation at 1400 g for 4 mnutes at 4° C and
the cell pellets are frozen at -80" C. Both Sf9 and Sf21 cells work equally
well. Sf9 cells (1X109) are resuspended in 100 m cold (4 C lysis buffer
(50 mM Tr i W /‘éml? 5,1 % Triton X-100,150 nM Nadl, 1 MOEER2004009565DTT and
protease inhibitors. Cells are incubateth on ice for 30 mnutes then C
centrifuged at 15000 g for 20 m nutes at 4 C Purification of the
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et hy| eneCxHeaof washings Ei’E Bﬂgwdn ersisma)is csmﬁmthi%ﬁhweogld was B“ffﬂ' A
(50 mM Tris-HCl pH 7.5, 1% Triton X-100, 2 mM DTT) interspersed with centrifugation at
~ 1000g for § minutes at 4’ C. A final single wash step is performed with 15 ml ice cold wash
C Bt (SOmM Tris-HCl pH 7.5, 2 mM DTT) and then centrifuged at 1000g for 5 minutes at
4" C. The washed GST resin is finally eluted with 4 cycles of 1-ml ice cold elution buffer (50
mM Tris-HCl pH 7.5, 10 mM reduced glutathione, 2 mM DTT, 150 mM NaCl, 1 mM NaF,
50% ethylene glycol and protease inhibitors) interspersed with centrifugation at 1000g for 5
minutes at 4° C. Samples are aliquoted and stored at -20° C.

 An in vitro kinase assay was established that measures the transfer of the terminal phosphate of
adenosine triphosphate to phosphatidylinositol. The kinase reaction is performed in a white 96
well microtitre plate as a Scintillation Proximity Assay. Each well contains 10 pl test
compound in 5% dimethylsulphoxide and 20 pl assay mix (40 mM Tris, 200 mM NaCl, 2 mM
ethyleneglycol-aminoethyl-tetraacetic acid (EGTA), 15 pg/ml phosphatidylinositol, 12.5 pM
adenosine triphosphate (ATP), 25 mM MgCl,, 0.1 uCi [**P]ATP). The reaction is started by
the addition of 20 pl of enzyme mix (40 mM Tris, 200 mM NaCl, 2 mM EGTA containing



ng of Wieat Germ Aggl utini n- SPA beads (Anersham Bi osci ences) to each well.
The plate is sealed, incubated at roomtenperature for 60 m nutes,
centrifuged at 1200 rpmand then counted for 1 mnute using a SCI ntlllatlon
count er.%"FN“&F PHEW vity is determined by adding 10 pl B@T’!}%

di et hyl sul phoxi de (DVMSO) and non-spedBfic activity is determ ned by addi ng
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"agents of the invention", are useful in the treatment o condmons which are mediated by the
activation of the Pi3 kinase enzymes, particularly inflammatory or allergic conditions.
Treatment in accordance with the invention may be symptomatic or prophylactic. o

Accordingly, agents of the invention are useful in the treatment of inflammatory or obstructive
airways diseases, resulting, for example, in reduction of tissue damage, airways inflammation,
bronchial hyper-reactivity, remodelling or disease progression. Inflammatory or obstructive
airways diseases to which the present invention is applicable include asthma of whatever type
or genesis including both intrinsic {non-allergic} asthma and extrinsic (allergic) asthma, mild
asthma, moderate asthma, severe asthma, bronchitic asthma, exercise-induced asthma,
occupational asthma and asthma induced following bacterial infection. Treatment of asthma is
also to be understood as embracing treatment of subjects, e.g. of less than 4 or § years of age,
exhibiting wheezing symptoms and diagnosed or diagnosable as “wheezy infants”, an
established patient category of major medical concern and now often identified as incipient or
early-phase asthmatics. (For convenience tlns particular asthmatic condition is referred to as

“wheezy-infant syndrome™.)



severity of synptomatic attack, e.g. of acute asthmatic or

bronchoconstrictor attack, inprovenent in lung function or inproved airways
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including, for example, aluminosis, anthracosis, asbestosis, chalicosis, cystic fibrosis, ptilosis,
C siderosis, silicosis, tabacosis and byssinosis. ‘

Having regard to their anti-inflammatory activity, in particular in relation to inhibition of
eosinophil activation, agents of the invention are also useful in the treatment of eosinophil
related disorders, e.g. eosinophilia, in particular eosinophil related disorders of the airways
(e.g. involving morbid eosinophilic infiltration of pulmonary tissues) including hyper-
eosinophilia as it effects the airways and/or lungs as well as, for example, eosinophil-relfated
disorders of the airways consequential or concomitant to Laffler’s syndrome, eosinophilic
. pneumonia, parasitic (in particular metazoan) infestation (including tropical eosinophilia),
bronchopulmonary aspergillosis, polyarteritis nodosa (including Churg-Strauss syndrome),
eosinophilic grannloma and eosinophil-related disorders affecting the airways occasioned by
drug-reaction.



20 Agents of the invention are also useful in the treatnent of inflammatory
or allergic conditions of the skin, for exanple psoriasis, contact
dermatitis, atopic dermatitis, alopecia areata, erythema nultifornma,
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i nf | ATERLEEY 260 hiehﬂ&feg vﬁﬂﬁéﬁﬁﬁtﬁ&un@ﬁ%&tbﬁﬂr&h icdudihg al , J.
hnmunoL I\/Ethodsg(a1997 02: 49- 57 Renzi et al, Am RevszgﬁRespir. D s.

(1993) idigpashicaphrotis gyndepme pr pinal changenephropathy: . (1995) 96: 2924- 2931: and

Other diseases or conditions which may be treated with agents of the invention include septic
shock, rhenmatoid arthritis, osteoarthritis, proliferative diseases such as cancer, atherosclerosis, o
allograft rejection following transplantation, stroke, obesity, restenosis, diabetes, e.g. diabetes
mellitus type I (juvenile diabetes) and diabetes mellitus type II, diarrhoeal diseases,
ischemia/reperfusion injuries, retinopathy, such as diabetic retinopathy or hyperbaric oxygen-
induced retinopathy, and conditions characterised by elevated intraocular pressure or secretion

of ocular aqueous humor, such as glancoma.

The effectiveness of an agent of the invention in inhibiting inflammatory conditions, for
example in inflammatory airways diseases, may be demonstrated in an animal model, e.g. a
mouse or rat model, of airways inflammation or other inflammatory conditions, for example as
described by Szarka et al, J. Fnmunol. Methods (1997) 202:49-57; Renzi et al, Am. Rev.
Respir. Dis. (1993) 148:932-939; Tsuyuki et sL, J. Clin. Fnvest. (1995) 96:2924-2931; and
Cernadas et al (1999) Am. J. Respir. Cell Mol. Biol. 20:1-8.



Cer nadas

et al (1999) Am J. Respir. Cell MI. Biol. 20:1-8. W) 2005/021519

PCT/ EP2004/ 009586 21 The agents of the invention are al so useful as
co-therapeutic agents for use in conbination with other drug substances
such as arwO-2b0sfi2gsteat ory, bronchodil atory or anti hi st anmiPGEEXR¥/009586
substances, particularly in the treatneng of obstructive or inflammtory
ai rways di seases such as those nentloned herelnbefore for exanpl e as
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U|ta ntl- ammat ory drugs i nclude steroids, |n
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72, 73,

ihyentibn aeherkinbafargesaitdd with anl4tilinfli@matiry, Bénchodilatdfy, anfihisGthing7,

90, .99 and, 10 WO 03/,03566 WO 03/048181, ,WO 03/ 062259, .
03/ 06444%F %mﬁsvﬁg‘%@%mﬂ%%ﬁ 28Tt agthemes%ﬂ 2y drugsp m\{\?ffes
such as tsh@s or diffeest M&ﬁ.{ ﬁ@&, WD 02/ 10143, WO 03/ 082280 WD
03/882787, WD 03/104195, WO 04/ 00 LTB4 ant agoni sts such LY293111,
SO19C, CP-195543, SC- 53228, BI I L 284, ONO 4057, SB 209247 and those

zafirl uk;ég.t?blg[g)%ﬁ%gﬂo? uch gl Fﬂg%tl ast Ar | WG@%Sm '?ECITl ne),

Rof | uni | dedesonide, beglampgiasone dipeopionages Aptigasom/propiosae/ci¢lsopise pr n8EREta®NE0 1
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descri be

CC- 10004 02/UH658 fespeciallyichdde\dsixamplée BnEL,i14) 17, 719436, 34 32358, 6056747207, Ky owa
V0 59/ 19 &9MS@#@@%%%%@M%%@%%%%W Hre0
03; éggigmmeZJ:ﬁﬁ&%&m &ﬁﬁﬁ&g& as\thbse@itéRibed EBWOO
041018429 %s%“év%i&a&éu%&dﬁﬁﬁi WD HARRT D ofidn i, MB oo

04/0 199%'1"%0%&%& LY P10 6507 seiat, \WP- 1555493 05320828111 284, ONO

C

4057, SB 209247 and those described in US 5451700; LTD4 antagonists such as montelukast
and zafirlukast; PDE4 inhibitors such cilomilast (Ariflo® GlaxoSmithKline), Roflumilast (Byk
Gulden),V-11294A (Napp), BAY19-8004 (Bayer), SCH-351591 (Schering-Plough), Arofylline
(Almirall Prodesfarma), PD189659 / PD168787 (Parke-Davis), AWD-12-281 (Asta Medica),
CDC-801 (Celgenc), SelCID{TM) CC-10004 (Celgene), VM554/UMS65 (Vernalis), T-440
(Tanabe), KW-4490 (Kyowa Hakko Kogyo), and those disclosed in WO 92/19594, WO
93119749, WO 93/19750, WO 93/19751, WO 98/18796, WO 99/16766, WO 01/13953, WO
03/104204, WO 03/104205, WO 03/39544, WO 04/000814, WO 04/000839, WO
04/005258, WO 04/018450, WO 04/018451, WO 04/018457, WO 04/018465, WO
04/018431, WO 04/018449, WO 04/018450, WO 04/018451, WO 04/018457, WO
04/018465, WO 04/019944, WO 04/019945, WO 04/045607 and WO 04/037805; A2a
agonists such as those disclosed in EP 409595A2, EP 1052264, EP 1241176, WO 94/17090,
WO 96/02543, WO 96/02553, WO 98/28319, WO 99/24449, WO 99124450, WO 99124451,
WO 99/38877, WO 99/41267, WO 99/67263, WO 99/67264, WO 99/67265, WO 99/67266,
WO 00/23457, WO 00/77018, WO 00/78774, WO 01/23399, WO 01/27130, WO 01/27131,

‘WO 01/60835, WO 01/94368, WO 02/00676, WO 02/22630, WO 02/96462, WO



agoni sts such as those disclosed in EP 409595A2, EP 1052264, EP 1241176, WO
94/ 17090, WD 96/ 02543, WD 96102553, WD 98/28319, WD 99/ 24449, WD 9924450,
WD 99/ 24451, WD 99138877, WD 99/ 41267, WD 99/ 67263, WD 99/ 67264, WD
09167265 WQHMS8251966 WO 0023457, WO 0017018, WO 00/ 7BGVEP20A$/009588399 - WO
01/27130, WD 01/27131, .WD 01/60835, D 01/94368, WD 02/ 00676, WD 02/ 22630,
WO 02/ 96462, WO WO 2005/ 021519 PCT/ EP2004/ 009586 - 22 03/ 086408, WO
04/ 0397@3’?036@89#@3)%@9752{%%4@%8 WS 04064 S L ARI0HS 04bAs08 agoNi st s

such as those described in 02/ 42298; and bet a- 2 adrenocept or agoni sts

such asantzganistesush ag thase desaribad)in WOt (24422985 amblera-2 adrrnpeaptoragonisthanch as|
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reference, prefer u appl e ereof , especi
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bronchodi | at ory drugs incl ude a1ticholinergic or antimuscarinic agents, in
particular ipratropium brom deXoxitropium brop-d#, tiotropiumsalts and
ClS 4226 (Chiesi), and glycofyrrglate, but $0 thege described in WO

3 O 03187094, WO 04/ 05285,
] #4, US 3714357, WO 03/ 33495
and WO 04/018422. Suitable & Mg substances include cetirizine
hydr ochl ori de, acetam nophen, 2 mar at e, pronet hazi ne, |oratidine,
desl orati di ne, di phenhydram ne ang,fexof enadi ne hydrochl oride, activastjsge,
astem zol e, azel astine, ebastine, epinastine, 3 mzolastine and tefenad®ne
as wel |andphhimosceutcdlyl aospthblasaltOtiséof 2380l as\wempantdzdBufteesorgaltfor26ld®07299.

et A o O R LR 1 sty
CCR-3, CCR-4, CCR 5, CCR-6, CCR-7, CCR8, CCR-9 and CCRLO, CXCRL, CXCR,
OO, Xty OlGre,. parlculanl Y 0985 antageni ol such co Sehel g1 ouoh
ipratropium bromide, oxitropium bromide, tiotropium salts and CHF 4226 (Chiesi), and
glycopyrrolate, but also those described in WO 01/04118, WO 02/51841, WO 02/53564, WO
03/00840, WO 03/87094, WO 04/05285, WO 02/00652, WO 03/53966, EP 424021, US
5171744, US 3714357, WO 03/33495 and WO 04/018422.

WO 02/ 00652, WO 03/ 53966,

Suitable antihistamine drug substances include cetirizine hydrochloride, acetaminophen,

clemastine fumarate, promethazine, loratidine, desloratidine, diphenhydramine and

fexofenadine hydrochloride, activastine, astemizole, azelastine, ebastine, epinastine, o
mizolastine and tefenadine as well as those disclosed in WO 03/099807, WO 04/026841 and

JP 2004107299.

Other useful combinations of agents of the invention with anti-inflammatory drugs are those |
with antagonists of chemokine receptors, e.g. CCR-1, CCR-2, CCR-3, CCR-4, CCR-5, CCR-6,
CCR-7, CCR-8, CCR-9 and CCR10, CXCR1, CXCR2, CXCR3, CXCR4, CXCRS,
particularly CCR-§ antagonists such as Schering-Plough antagonists SC-351125, SCH-55700
.and SCH-D, Takeda antagonists such as N-[[4-[[[6,7-dihydro-2-(4-methylphenyl)-SH-benzo-
cyclohepten-8-yllcarbonyllamino]phenyl]-methyljtetrahydro-N,N-dimethyl-2H-pyran-4-amin-
fum chloride (TAK-770), and CCR-§ antagonists described in US 6166037 (particularly claims
18 and 19), WO 00/66558 (particularly claim 8), WO 00/66559 (particularly claim 9), WO
04/018425 and WO 04/026873.

|
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preferably contains, for exanple, the conpound of fornula | having a
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e diameter up to 10 microns, optionally together with a di luent or
, Whei thea®nipositios Compfisdsag adﬁﬁd)lrfeﬁmﬂﬁtﬁéﬂ,@ﬂ refefdblfcdticiihd, férdxagiplgad a

ﬂydgq- p&%ﬁgm%ﬁﬁgtmecmlt lg%gslé!&h&%&()dum performance deterF%r oratlon

i S e
candlor qul o mase Murfastanss such as oleic acid c;r sorbitan trioleate, and/or one or more

bulking agents such as lactose. When the composition comprises a dry powder formulation, it
preferably contains, for example, the compound of formula I having a particle diameter up to

10 microns, optionally together with a diluent or carrier, such as lactose, of the desired particle

size distribution and 2 compound that helps to protect against product performance

deterioration due to moisture e.g. magnesium stearate. When the composition comprises a

nebulised formulation, it preferably contains, for example, the compound of formula I either
dissolved, or suspended, in a vehicle containing water, a co-solvent such as ethanol or

propylene glycol and a stabiliser, which may be a surfactant.

The invention includes (A) an agent of the invention in inhalable form, e.g. in an aerosol or

" other atomisable composition or in inhalable particulate, e.g. micronised form, (B) an inhalable
medicament comprising an agent of the invention in inhalable form; {C) a pharmaceutical
product comprising such an agent of the invention in inhalable form in association with an
inhalation device; and (D) an inhalation device containing an agent of the invention in
inhalable form.



propyl ene glycol and a stabiliser, which may be a surfactant. The invention
i ncl udes (A) an agent of the invention in inhalable form e.g. in an aerosol
or other atom sable conposition or in inhalable particulate, eg. mcronised
form (BWQROOSHEWI%Dl e nedi canent conprising an agent BCTAER2004/00%586i on i-n

i nhal able form (C) a pharmaceutical 2product conprising such an agent of
the invention in inhalable formin association with an inhalation device;
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dosage shef srderasfd.1 &dmﬂigmg[ ation are of the order of 0.1 to 10 ng/kg.
EXAMPLES Abbrevi ations used areas follows: CD is 1,1 -carbonyl diimdazole,

DCM i s di chl oromet hane, DI PEA is diisopropylethylamne, DVF is

Di net hyl f.qr | de, THE is tetrahydrofnran, HPLC is Hi gh Performance |iquid
Chr oma » DVF-DVA is N, N-Di nethyl formatni de dinethylacetal, DVBO is

di et hyl sul foxide, HO is Hydrochloric acid, TFA is Trifluoroacetic acid.

HOBT i bbb Qf £d cl;][@ng B rbb MH%% "D"@lfﬁ@éf&hf
Pr epar %’tbl onao Mﬁl%?géﬁgéﬁétﬂgéggT e %’I | owm n@dam not t=|"’azo e Int grranéglid%?%’s of
f or nul DIPRY is dilsefsopylethylanyipe, DMF As Dimapthyltormanids, THF istsmabydriofirgn, HPRGi r
met hod. _gf. tion. hei i L\aaf. . anedi ate R3
4 s ghiPeAR ingt idiid Py Reh b DRIV st R pisieyloppatildd ' 2
302. 99dimethylacetal, DMSO is dimethyl sulfoxide, HCI is Hydrochloric acid, TFA is Trifluorcacetic
acid. HOBT is Hydroxy benzotriazole, and HOAt is Hydroxy azabenzotriazole. o

Preparation of intermediates
The following aminothiazole intermediates of formula (A)
HC. N
A nm,
3
Ra

R‘
are shown in Table 1 below, their method of preparation being described hereinafter,

TABIE 1 o
Intermediate R3 R4 M/

’ ME

AA -50:CHs F 287.11

AB -50:CH; Ch 337.00

AC -SO:CH, a 302.99

AD -50,CHs CN 294,02

AE -50.CH; H 263.90 ' .
AR -50,CH; 'l 335.07

¥
AG F -S0;CH, 286.99

The amines that are used to prepare the final compounds of Examples in Tablés 4 & 5 are
commercially available or are prepared by standard methods. The amines exemplified in Table



AD - SO2CH3 CN 294.02 AE -SO2CH 3 H 26830 AF -SQ2Cfb A 335.07 G AGF

- SC2CH3 28639 The amines that are used to prepare the final conpounds of
Exanples in Tables 4 & 5 are commercially available or are prepared by

st andar d nWOReOE021T19e ami nes exenplified in Tabl e WO 200 PCOTAREG6/009586

PCT/ EP2004/ 009586 25 3 and used to pregare the final conmpounds of the
Exanples in Table 6 are not readily COhTTEI’CI ally avail abl e, the nethods of

pre‘bara on, bei,n descr bel ow. er i at e ' )

B 50 b Pl e 38 R phe el ppiaedn AL eimates S Able € g5 ot reacily

3- F UOF%&nﬁ&EﬁﬂﬁEﬁdhﬁEﬁbu&ﬁfbﬂﬁbﬂp&ﬁﬂﬁuoﬁ%ﬂ@ﬂécﬁwdfﬁdﬁv@ aci d sodi um sal t
(20.1 g, 200 nmol ) is added to a stirred solution of 3, 4-

-di f1 uor obenzal dehyde (22.5 g, 158 mmol) in dry DVSO (200 nl) at 75 C. After
2 hours hb8mediaa#AON is poured onto ice-water (200 nl). The precipitate is
filtered, washed W|th water and d| ssol ved I n chI oroform (400 m ). The

»or gani ¢ Eid-rinero-f-fehzanhsy Vi HE-And nd4ri ed C over MgSOA4,
filtered, and the solvent S reaned to glve the ti de conpound as a white
sol i d. AA2) 2- Fl uor o- | - net hanesul f onyl - 4- (2- ni tr o- propenyl ) - benzene: A
stirred AhXt m-ﬁwfo'e-manhmmsdﬁmﬂﬁmne&ldﬂiydayl benzal dehyde (Exarrpl e AAl) (24

95 ot yMeand snifitic 2R3 SOBRE it Tadlt &, Dohmthid adifd TR B £l 770 O

concent rc&ﬂ@&ob@uglcréleycﬁmms lg, 168 ﬂahldl)sn dk}SBMS(EQOOIﬂ) ah?srr(ofm!wm( BOids Elie) and
washed with water. (2 x 200 mép g bri 00 'Ige oﬂémc
ext ract FERCHQR|IBROYIRE, efie)ice-watet 200 ml etPH%”E'BP"\}é "ﬂieéin’ﬁ?zglea

product cﬁs%oﬁ@dupélﬁ&gforﬁi(';loom m@fqaﬂﬁ ﬂhﬁie&'v&itﬂ ﬂa&h@i‘ﬁébnﬁ ﬁHedAA3)
1- Fl uor o- 4- net hanesul onyI phenyl) - propan-2-one: |ron dg 0. 45

Mo\ i s evaeMESOs, @ thersolventris removed txgive the tisls spmponn eﬁawhate soh

nmet hanesul f onyl - 4- (2 n|tro propenyl ) -benzene (Exanple AA2) (29 g, 0.112 nol)
in THE (SO m). Water (110 m) is added and the m xture is heated to 60 C
Concent rAA2d myﬁnmbmﬁmesﬂﬁohﬂ-{—&smtm)pmmﬂ@eww&ow y over 1h at 60-90 C.

The reacfion is.then r 100 urs then cold
anter - ( AR B Priet b ihmeliony Pbeassler A DErinilt aRLL (2 g LA i T
chl or of ahél),(di26ethdne. (70 enl 00.97 Hol) AxdtaiBhénind avaale ¢l 79ig) BS vihel) isheafddmt)

foll Ovvedreﬂux under argon for 24 hours. The mixture is concentrated to give an oil which is dissolved
in chloroform (200 ml) and washed with water (2 x 200 mi), followed by brine (100 ml). The

organic extract is dried {(MgSQ4), filtered and the solvent removed to give the product as an

orange oil, This was used immediately in the next step.

AA3) 1-(3-Fluoro-4-methanesulfonyl-phenyl)-propan-2-one:
Iron powder (25 g, 0.45 mol) is added to a stirred mixture of freshly prepared 2-fluoro-1-

C methanesulfonyl-4-{2-nitro-propenyl)-benzene (Example AA2) (29 g, 0.112 mol) in THF (50
ml), Water {110 ml} is added and the mixture is heated to 60° C. Concentrated hydrochloric
acid {50 ml) is added slowly over 1h at 60-90° C. The reaction is then stirred at 100° C for 20
hours then diluted with cold water {500 mi) and filtered through Celite™ filter material
washing with chloroform {500 ml). he organic extract is washed with water (200 ml) followed
by brine (200 ml). After drying (MgSQO4) the mixture is absorbed on silica and purified by

. " chromatography, eluting with hexane — ethyl acetate (1:1) to give the titled compound.

AA4) 5-(3-Fluoro-4-methanesulfonyl-phenyl)-4-methyl-thiazol-2- _
1-(3-Fluoro-4-methanesulfonyl-phenyl}-propan-2-one (AA3) (1.0 g, 4.34 mmol) is dissolved in
dioxane (35 ml) and the solution is cooled to 10° C at which point the mixture is semi frozen.
Bromine (0.201 ml, 3.6 mmol, 0.8 eq.) is added slowly and the mixture is stirred for an
additional 15 min in a semi frozen state, The mixture is then allowed to warm to room



by brine (200 m). After drying (MgSO4) the m xture is absorbed on silica
and purified by chromatography, eluting with hexane - ethyl acetate (1:1)
to give the titled conpound. AA4)

5- ( 3- Fl uo2085438Wanesul f onyl - phenyl ) - 4- net hyl - t | " azol - PCT/EBIP0#@09536 -

1- (3- Fl uor o- 4- net hanesul f onyl - phenyl ) 2gr opan-2-one (AA3) (1.0 g, 4.34 mmol)
I's dissolved in dioxane (35 m) and the solution is cooled to 10 C at which

Rdod SPARFRRY AR 58 o8 i BEREA po bR bRy B Sl sleded HRbegal B 83 | 0

f r ozen lsvmbd -(3heorsidanethandsalfdryb phaiyl)qwephsi-2-oneThit matecehis dissdhed i) 21519

PCT/ EP2Q04/ 58 .te r nd the lvent is re ed.to give a brown
P AP O80 apd Ry SRR LA 5. BB Mo pSrd TS il ® 2

br omo- Ftifréd ht 60T Q fr IrhliaRs thn| Aowed pb 8611 wheRiuPBa the’profat chitAligad erial is
di ssolved in ethanol (30 m)_ and thiourea (0.236 g’l,iff'l mol ) is added in

one podiifration sfardsithe hyfdsohremidesaltof sheprodust es a wrhitggo deeeibiggpisa) | owed to

cool gép@, : ‘?ﬂé)ﬂ, d&@y | . | yg%&j .

hydr o\g?’gérﬁs e a‘]rhlg!'%(l) gq‘gr 0 u@@ggﬂgﬁm%{é@gf’%ﬁ e éfr%re?db%}g‘gaﬁl%mg

pr epar eedibm hjidsexitle solaiartuntih pthabine. dike dide sampound pretipitaesaprbo free st ochl ori ¢
acid and addi ng sodi um hydroxi de solution until alkaline. The tide conpound
precipitates as the free base. Internediate AB

5- ( 4- ViatemnaKate ABny| - 3-tri fl uoronet hyl henyl)-4-neth -thiazol -2-yl am ne AB1)
N . . .

[ 5- (4- REERHERSSBFHEAN HHOFQIRCEN TP EIRK JREHRKANAZ0eIMINET hi 970l - 2-y] | - acet a
m de: The tided compound i.s made via an anal ogous nethod to )

5- (3-Fl uor o-4- et hanesul f onyl - phenyl)-4-nmethyl -thjazol - Zl;éll am ne (Exar@e
AA) by ABab| AeSrif-Methagequlignyichrifinereraeth Hepheayll--methylythigzelz-yll-acetamide:

acetyl ThF SUEA bR E Al yARR A RPN RehB] o S PR Ak aeblirotts T T
pheny| phenyhjed-methyl-thi ylarying (fxemple AA) by replacing 3,4-diﬂuorog:umldehyde (step

N[ S (4- I a3-Lrifl hvi. - | ) - - t.hi | -2-yl J-
i de AMABE EEtlonESfingirhncyt SR S Ricatca HREANA) Wil fg 1 - =Y J-ace
Hydr ochtepylthiomead (1.58 ml, 6N HCl) is added and the reaction mxture is

heated at reflux for two hours. The solvent is renoved in vaeuo and the
crude residue is suspended in water and sodi um hydroxi de solution is added

until Rise) P4 MadhhShEchyl-3-thfludnethyl-phényled hvhyRiifie2 ot flifines Stirred at
roomtenperature for, 45'mnutes and then filtered, washed with water and
dri ed MilSvldcMsthagespifeny-3-wifluororaethylpbepyhframethyithiszal?-yi-acergmide (AB1)
- (3- Oo{@f £ &% uadol) /2 spedlied’in CthanBl @%8l). BrydPochforic acid (1.58 ml, 6N HC) is
added and the reaction mixture is heated at reflux for two hours. The solvent is removed in
vacuo and the crude residue is suspended in water and sodium hydroxide solution is added
until the pH is adjusted o pH 13-14. The yellow precipitate is stirred at room temperature for
45 minutes and then filtered, washed with water and dried in vacuo to yield the tided o
compound.

3-(2-Amino-4-methyl-thiazol-5-yl)-2-methanesulfonyl-benzonitrile
This material is prepared by the procedure outlined in Experiment AA, replacing 3,4-
difluorobenzaldehyde in the first step (AA1) with 2-fluoro-5-formyl-benzonitrile.



This material is prepared by the procedure outlined in Experinent AA

repl aci ng 3, 4- difl uorobenzal dehyde in the first step (AAl) with

3, 4-di chl oro- benzal dehyde | nt er medi ate AD

S- (2- Ami noWR HEMRIFIX 1i azol - S-y) ? 2-n>e, "ha~esul f onvl - bcrRAGHER204/99386i S
material is prepared by the procedure Aitlined in Experinent AA replacing
3,4- difluorobenzal dehyde in the first step (AAM wth

2- [ uor op BerffenmId Aenzoni trile. WD 2005/ 021519 PCT/ EP2004/ 009586 27

I nter maﬁl‘lfate AE 514- I\/Et hanesul fony phen I)} rreth -thiazol -2-vlam ne AElI) N
[5 (4A L AVHIR ARG S 11 TO) v el -‘.; : -

N-[ 4- I\/bthyl 5-(4- n|tro phenyl) th| azol 2 yI] acetam de (J. Liebscher, E.

‘M tzner, Synthesis, 1985, (4), p 414) (10.0 g, 3.6 nmol) is dissolved in
ethyl acAE: eN[54#EAmSIcphegl-4mnschyl-hiazeltd-ylj-ecttamideoom t enper at ure under an

22?82?(@843&% r(h'g-h[l(-: on%&%gﬁtﬁgﬁf@%ﬂe tﬁfg%%h%?%’e%%ﬁ lJS*’]'E?rOE,]negnand

pl aced utass; (4np 414)0(30l0eg, 8. &)aimbll)ds digived wre echiylodtbtate VIEHF{S5(1,608 rind) anklen

fllteredlhrouh Celite'" filter materjal and t caltal i S was ed W th
et 1 abhy ST ROQTB GERRATsurenyAdes o HESPRE: of BHER, dibesupRY bR rPaRy o1

N[ S-(4- mrpqnmﬁaydn)cﬁbmmxgb “THei récgibn ﬁnﬁ’ﬂu}eﬁg ameswith ifiropdyl 4nd
sol i d. AE2) (2- Acetyl am no- 4- met hyl -t hi azol - 5- benzenes | f on

chl or.depacerwléﬂ(mmthemeﬂwdyomﬁsw a@&m@w hen Blsedshraugh AF1) (7- 9
9, 31.9 Eafjalo difdy mwa-mﬁaﬂia%%lﬁ@a@ﬁewﬂ afardfﬂé&omran i"Phd dofhf W th

a 32 % aqueous MCI solution The res solution’'is then cool ed

appr oxi remeved inpateo © kae Nﬂéﬂ-@mﬁwk&mﬁthﬂ-thlazdtﬂ-ﬂ -acpramific 9o dir i

n|t te‘gmé% 3.9 mmol ) in water (2 m). After 10 m nutes the reaction
re Vo &t gd to a stirred solution of SO /AcOH CuCWH20O (200 m) (the

preparatlon of the reagent is described below). The reaction mxture is

i xture ééz)po‘a%%@&%é?ﬁ%ﬁﬁ@%w brespeitiasp [, 2yl acetatc (3

2 3oofm|1|y.[5.rd by b (200 m d émggﬁ?gﬁm‘ﬂ " t2 v mt)

~~ "N foll owe an ried over ratio
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stirred selw qoamfﬁo@nmlmtgﬂazgsl" 9 el }inyasey Bl nhfteadP minytes Checrsaction

mixture is added to a stirred solution of SO:IAcOH!CuCl;jH;O (200 ml) {the preparation of

the reagent is described below). The reaction mixture is allowed to warm to room temperature.

After stirring overnight the reaction mixture is poured into water (1000 ml) and extracted with

ethyl acetate (3 x 300 ml). The combined organic layers are washed with water {2 x 250 ml)

followed by brine (200 ml) and dried over Mg504. After filtration the solvent is removed in
C. vacuo to give the titled compound.

Preparation of the reagent SO»/AcOH/CuCly/H;0:

According to the reported procedure (E. E. Gilbert, Synthesis 1969, 1-10, p6), glacial acetic
acid (100 ml) vigorously stirred at room temperature is treated by bubbling SO. gas. Once a
saturated solution is achieved (approximately 10 g per 100 ml), the solution is treated with
copper (II) chloride {4 g) in water (5 ml). The resulting mixture is allowed to settle to give a
green solution.

AE3) 5-(4-Methanesulfonyl-phenyl)-4-methyl-thiazol-2-ylamine:
4-(2-Acetylamino-4-methyl-thiazol-5-yl)-benzenesulfonyl chloride (AE2) (0.5 g, 1.5 mmol) in
dioxane (2 ml) is added dropwise to a stirred solution of sodium sulfite {0.378 g, 3.0 mmol)
and sodium hydrogen carbonate (0.252 g, 3.0 mmol) in water at 75° C. After 1 hour at 75° C,



saturated solution is achieved (approximately 10 g per 100 m), the solution
Is treated wwth copper (ElI) chloride (4 g) in water (S m). The resulting
m xture is allowed to settle to give a green solution. AE3

S- (4- Met PEREYBOEBAY| - phenyl ) - 4- met hyl - t hi azol - 2-yl ani nc PCT /009586

4- ( 2- Ant yl ani no- 4- met hyl -t bi azol - 5-yl )28enzenesul fonyl chloride (AE2) (0.5
g, 1.5 mmol) in dioxane (2 nl) is added dropwise to a stirred solution of
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N-[ 5- (3-fl noro-4- et haaesul f onyl - phenyl ) - 4- et hyl -t hi azol - 2-yl ) - acet am de:
Thi s mgpfemediate APr epared from

1- (3-fl uoro-4- et hanesul fonyl - propan-2-one éAAS) foll owi ng the

pr oc ed =B a200d Yl T INCENGRES DD - DRIV L HIC m h N-acetylthiourea.
The tlded corrpound crystal lises fromthe reactlon m xture. AF2)
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titled &agpo Fallised fromethanol - water.
AF3)
S-(3-1m_dazol - i - met hanesul f onyl - phenyl ) - 4- et hyl -t hi azol - 2-y| am ne.
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mixture is then poured onto water (50 ml) whereupon the titled product precipitates and is
recrystallised from ethanol — water. -

AF3) 5-(3-Imidazol-1-yl-4-methanesulfonyl-phenyl)-4-methyl-thiazol-2-ylamine:
N-[5-(3-Imidazol-1-yl-4-methanesulfonyl-phenyl)-4-methyl-thiazol-2-yl}-acetamide (AF2) (5.0 °
g, 13 mmol) is dissolved in 7M HCI (50 ml) and the solution is heated at 100°C for 3h. When

cool the solution is brought to pH 8 by addition of aqueous NaOH wherenpon the tided

product precipitates. This is washed with ethanol followed by EtOAc, Et;O and dried.

AG1) 2-Fluoro-5-{(2-oxo-propyl)-benzenesulfony! chloride: -

To a stirred flask of chlorosulphonic acid (344 g, 2.96 mol) cooled to -10° C is added dropwise
1-{4-fluoro-phenyl}-propan-2-one (10 g, 65 mmol). The reaction mixture is left stirring at
room temperature overnight and then poured carefully onto ice. The resultant solution is
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_AG4) 5-(4-Fluoro-3-methanesulfonyl-phenyl)-4-methyl-thiazol-2-ylamine:

The titled compound is prepared via an analogous method to 5-(3-fluoro-4-methanesulfonyl-

' phcnyl)#methyl-thiazol-z-ylanﬁne (Intermediate AA) by replacing 1-(3-fluoro-4-
methanesulfonyl-phenyl)-propan-2-one (AA3) in step AA4 with 1-(4-fluoro-3-methanesulfonyl-
phenyl)-propan-2-one (AG3).

C The following imidazole-urea intermediates of formula (B}

. are shown in the Table 2 below, the method of preparation being described hereinafter.
. TABLE 2
' Intermediate R3 R* Starting | Method
material
BA -50,CH, F AA Ba
BB -S0,CHs CF; AB Ba
BC -$0,CH; a AC Ba




Internediate R3 R4 Starting Method mawdal BA -SQ2CH3 F AA Ba BB - SO2CR,
CF3 AB Ba BC -SO2CH3 Cl1 AC Ba WD 2005/021519 PCT/ EP2004/ 009586 30
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(7.5 mmol) %nd car bonyl I 1 mdazol e 1 equivalents) in dry
the solid precipitate is removed by filtration. This sohd consists of the imidazole-urea

intermediate (B) together with variable amounts of the corresponding isocyanate and imidazole
which result from reversible thermal elimination of imidazole under the reaction conditions.
This solid is used in the subsequent steps since the imidazole-urea intermediate and isocyanate
intermediate are equally suitable as precursors to ureas.

The following intermediates are prepared by this method, namely: Imidazole-1-carboxylic acid
[5-(3-fluoro-4-methanesulfonyl-phenyl)-4-methyl-thiazol-2-yi]-amide (BA), Imidazole-1-

carboxylic acid [5-{4-methanesulfonyl-3-trifluoromethyl-phenyl)-4-methyl-thiazol-2-yi]-amide

(BB), Imidazole-1-carboxylic acid [5-(3-chloro-4-methanesulfonyl-phenyl)-4-methyl-thiazol-2-
yi}-amide (BC}), Imidazole-1-carboxylic acid [S+{4-methanesulfonyl-phenyl)-4-methyl-thiazol-2- o
yi]-amide (BE) and Imidazole-1-carboxylic acid [5-{4-fluoro-3-methanesulfonyl-phenyl)-4-
methyl-thiazol-2-yl}-amide (BG).

Method (Bb)

Triethylamine or sodinm hydride (1.25 equivalents) is added to a stirred suspension of the
aminothiazole (7.5 mmol) and carbonyldiimidazole (1.3 g, 8.2 mmol, 1.1 equivalents) in dry
CH:Clz (40 ml) containing a few drops of DMF to aid solubility. The reaction is heated at
reflux under argon until no starting material remains (18 h) as determined by HPLC and

NMR. When cool the solid precipitate is removed by filtration and washed with diethyl ether.
This solid consists of the carbonyl diimidazole intermediate (B) together with variable amounts ‘
of the corresponding isocyanate and imidazole which result from thermal elimination of
imidazole under the reaction conditions. This solid is used in the subsequent steps since the

CDI intermediate (B) and isocyanate intermediate are equally suitable as precursors to ureas.



C H2Ch (40 m) containing a few drops of DVP to aid solubility. The reaction
is heated at reflux under argon until no starting material remains (18 h)
as determ ned by HPLC and NVR Wen cool the solid precipitate is renoved
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are shown in the Table 3 below, the method of preparation being described hereinafter.

TABLE 3

Intermediate

-CH2CH3
-C(CHs)s
-CHj
-CH.CHs

-CH,CH:
-CH>CH,;CH;
-CH(CHa);
-Cyclopropyl
-C{CH;)s
-CHaN(CH:),

-CH,CH3
-CH2CH>CH;
-CH(CHs),
-Cyclopropyl
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~CH,CHa

CG1 -CH.CH3
CH1 -C(CH3)a
CH2 -CH{CH,
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-CH,CH,
-CH2CH»
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CCl CC -CH3 (CC2 CC -CHzCH3 (CC3 CC -CHCH2CH3 CC4 CC -CH CH3 CCs CcC
-cycloprol”l CC6 CC-CC3 CC7r CC-CH2ZN CH3 2 CDL CD -dit CEl CE -CH3
CE2 CE -CH2CH3 as CE -CH2CH2CH3 CE4 CE -CH cH3 CES CE -Cydopropyl CE6 CE
- Cydobut WO 2@sM21389 CH33 CFlI CF -CH2CH3 CA CG - - CH2CHRCTERR008/40¢3868 3 €H2
CH-CHCR3. Cl11 a H cr2 a -Cx32CH3 «c32 -CH2CH3 WO 20051121519

PCT/ EP2004/ 009586 32 Internediate CAl 2-(5-Eth -oxazol-2-yll-ethylam ne

Step 1! iltdmediaid/dA@XY- butyl car bam)yl) et hyl ] - carbam ¢ add benzyl ester: A
m xture corrp'rlsmg Z-Beta-Ala-OH (9.0 g, 40.3 nmmol), EDCLHCI (10.0 g, 52.4
mol ), 243k agoldtyl-ethviamings. 45 g, 40.3 mmol ), triethylamine (7.3 m,
52.4 mmmol ) in DCM(150 m) is stlrred at 0C for 30

m nut es. 1- Am no-2-butanol (4.2 m, 44.3 mol) is added in one portion and

stirringepd: @e@tﬂyﬂmﬂy—bmy@c&rﬂamuyl)-eﬁﬁ]-mbaﬁm@ndmz)ﬂl eeer: s di luted with water
| ayer s AmRRn e nRAE gt Mo nkeodo 1 mrels BRELHH Mhdien 23 80 Vacuo
to yi el gyrdogybetsotmbiole( 543 g, 40.3THol)! @RHFlarhitie (7.3 mi, 52.4 mmol) in DCM (150

ml) is stirred at 0°C for 30 minutes. 1-Amino-2-butanol (4.2 ml, 44.3 mmol) is added in one

portion and stirring is continued for 1 hour. The reaction mixture is diluted with water (150

ml) and extracted with dichloromethane (2 x 150 ml). The organic layers are combined, dried

over MgSOy, filtered and concentrated in vacuo to yield 2 crude white solid. The product is

purified by chromatography on silica eluting with ethanol-ethyl acetate (1:10) to give the titled

compound. o

Step 2: [2-(2-Oxo-butylcarbamoyl)-ethyl}-carbamic acid benzy] ester:

To a stirred solution of oxalyl chloride (2 M in DCM) (13.35 ml, 26.5 mmol) in dry DCM at -
78°C is added dropwise DMSO (2.5 ml, 35.4 mmol). After stirring for 15 minutes, the reaction
mixture is treated with a solution of [2-{2-hydroxy-butylcarbamoyl}-ethyl]-carbamic acid
benzyl ester (step 1) (6.5 g, 22.1 mol) in dry DCM (40 ml). Triethylamine (13 ml) is added
after 1 hour and after stirring at -78°C for 90 minutes, the reaction mixture is allowed to warm
to room temperature. The reaction is diluted with DCM (100 ml) and washed with HCl (1M,
200 ml), saturated sodinm bicarbonate solutiori (200 ml), water (200 ml) and brine (200 ml).
The organic portion is dried over MgSOsx, filtered and concentrated in vacuo to yield the titled
compound as a white solid. o
Step 3: {2-(5-Ethyl-oxazol-2-yl)-ethyl]-carbamic acid benzyl ester:

To a stirred suspension of polymer supported trii)henylphosphene (19.6 g, 58.9 mmol) in DCM
(250 ml) is added iodine (14.95 g, 58.9 mmol). After stirring at room temperature for 10
minutes, the mixture is treated with triethylamine (16.4 ml, 117.5 mmol) followed by a
sojution of [2~(2-oxo-butylcarbamoyl)-ethyl]-carbamic acid benzyl ester (step 2) (6.88 g, 23.5
mmol) in DCM (50 ml). The reaction mixture is stirred overnight and then filtered through
Celite™ filter material, washed through with DCM (500 ml) and the solvent removed in vacso
to yield the titled compound as a brown solid.

Step 4: 2-(5-Ethyl-oxazol-2-yl)-ethylamine:
Ammonium formate (0.316 g, 5§ mmol) is added to a solution of {2-{5-ethyl-oxazol-2-yl)-ethyl)-
carbamic acid benzyl ester (step 3) (1.66mmol) in methanol (15 ml) and 10%Pd on carbon



purified by chromatography on silica eluting with ethanol -ethyl acetate
(1:10) to give the titled conpound. 4 Step

2:J2-(2- Oxo- butyl carbanoyl ) -et hyl ] -nrbam ¢ acid benzyl ester: To a stirred
soluti on o¥0 eooskgdsichl oride (2 Min DCM (13.35 nm, 26.5PEREPRIM4IY8Y DCM at
- 78C is added dropwise DMBO (2.5 nl, 3% 4 mml). After stirring for 15

m nutes, the reaction mxture is treated with a solution of
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tri phenyl phosphene (19.6 g, 58.9 mvl) in DCM (250 m) is added i odi ne
(14.95 g, 58.9 Mol ). After stirring at roomterrperature for 10 m nutes,

t he mxtﬂ{ ed with triethylamne (16.4 ml, 117.5 nmol) fol |l owed by
a solution o¥ |2 %% 0x0- but yl car banmoyl ) -et hyl ] -carbam ¢ acid benzyl ester
(step 2) 2{HMhy)-oxazol22-ylirethlylamiime DCM (50 nil). The reaction mixture is

stirred ernl ht and th filtened through f|| |aI
washed t %ﬁH ?%Bba‘h?’?’;‘ OBONa P f%g&s"&t%rﬁ'eﬁ’é’% '??Yl)\%xf % yi el d
the ti decCA:I)rHyQHﬁldc:ﬁg 1aniine-erbutilol (CAKtsedp 1) with 1-amino-propan-2-ol.
: 2-(5- Et hyl - oxazol - 2-yl ) - et hyl am ne Ammoni um formate (0.316 g, 5 mol) is
ad to a solution of [2-(5-ethyl-oxazol-2-yl)-ethyl]- carbamc acid benzyl
ester (sti@méliatelcR8Mmol) in nethanol (15 n) and 10%d on carbon WO
2005/ 021519 PCf/EP2004/ 009586 33 (125 ng) is added under an inert

te KK gAi4REe at anbi ent tenperature for 2 hours. The
cat al yst |s rermved by f||trat|on and the filtrate is evaporated. The
residue is diluted with dichloronethane, filtered to renove undi ssol ved

solid an&n.&el-sbidﬂshﬁ-dimemm}olﬁh_e residue is dissolved in DCM and

extrac padithy SHAHEE GARGYIARGGR SO (67 of G70 Bnlo. A SaQEFBIL L
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conpou ndml), and the mixture is heated at reflux for 7 hours. The reaction is poured into ice/water (400
ml) and extracted with dichloromethane {3 x 200 ml). The combined organics are dried
(MgSOs), filtered and evaporated to yield a clear oil (4.7 g, 94 %).

Step 2: 1-Amino-3,3-dimethyl-butan-2-o}:

C  1-Azido-3,3-dimethyl-butan-2-0l (4.7 g, 33 mmol) in ethanol (200 ml) is stirred under
hydrogenated for 36 h in the presence of 10% palladium on carbon. The catalyst is removed by
filtration and the filtrate is evaporated to give the titled compound as a colourless crystalline
solid (2.7g, 69%). The final compound {(CA3) is then prepared by an analogous procedure to
2-{5-ethyl-oxazol-2-yl)-ethylamine (CA1) by replacing 1-amino-2-butanol (CA1, step 1) with
1-amino-3,3-dimethyl-butan-2-ol.

Intermediates CB1 & CB2

These compéunds, namely 2-(4-methyl-oxazol-2-yl)-ethylamine (CB1) and 2-{4-ethyl-oxazol-2-
yl)-ethylamine (CB2) are prepared by an identical procedure to 2-(5-Ethyl-oxazol-2-yl)-
ethylamine (CA1) by replacing 1-amino-2-butanol (CA1, step 1) in this procedure with 2-
amino-1-butanol (for CB1) and 2-amino-1-propanol (for CB2) respectively.
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vacuo and ethanol is added to dissolve the product. The solution is separated from any

undissolved solid and the solvent is removed to leave the titled compound as a yellow oil.

Step 2: {2~(3-Propyl-[1,2,4]oxadiazol-5-yl)-ethyl]-carbamic acid tert-butyl ester:
N-Hydroxy-butyramidine (0.425 g, 4.16 mmol) in DMF (2 ml) is added to a stirred suspension

of sodium hydride {0.183 g of 2 60% dispersion in oil, 4.58 mmol} in the presence of

molecular sieves (0.4 g). The reaction flask is then immersed in a pre-heated oil bath at 50°C o
and stirring continued for § min. 3-terf-Butoxycarbonylamino-propionic acid ethyl ester

{0.904 g, 4.16 mmol) in DMF (2 ml) is added over 5 min followed by more DMF (2 ml). After

3 h at 50°C the mixture is cooled to 0°C and water (3 ml) is added. The mixture is allowed to
warm to room temperature then filtered through Celite™ filter material, washing with ethyl

acetate, and the solvent is removed. Purification by chromatography, eluting with

DCM:MeOH ({95:5 increasing to 85:15) affords the titled compound.

Step 3: 2-(3-Propyl-{1,2,4]oxadiazol-5-yl}-ethylamine:
TFA (6 ml} is added to a stirred solution of [2-(3-propyl-{1,2,4]oxadiazol-5-yl)-ethyl}-carbamic
acid tert-butyl ester (0.67 g, 2.62 mmol) in DCM (10 ml), After 1 hor the solvents are

. removed to afford the titled compound.



procedure starting fromthe appropriate nitrile. This is exenplified by the
preparation of intermediate CC3. Preparation of the nitrile used for
internediate CC7 is described in C S. Hollander, IL A Yoncoskie & P. L
deBennevi IW@20@/0261%. Chem , (.1958) 23,112-215. I nter ne@CAEF2O3H09586
3-Propy] _[1, 2-4].oxadi azol -5-y[} et hylamase Step 1: N Hydroxy-butyram di ne:

Et hanol- (80 n1) follomed by hydroxyl am ne hydrochloride (4.0 g, 57 nmol) is
added to ¢pf of K2C3B (79 g, 57 mmol) in water (25 ml).

Butyronltrl (5 0 m, 57 nmmol) is then added and the mixture is heated at
refiux f2d3-Methyl-[ng4lchiadiazpl-fryl)-ethylaming vent is renmpved in vacuo and et hanol
is added to dissolve the product. The solution is separated from any
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temperature the solvent is removed. The product is dissolved in aqueous NaHCQ; and the free

base is extracted with ethyl acetate. The organic extract is dried (MgSQ4) and the solvent

removed to give the titled compound.

Intermediate CE1

Step 1: [3-(N'-Acetyl-hydrazino)-3-oxo-propyl]-carbamic acid tert-butyl ester:

EDCLHCI {3.05 g, 15.95 mmot), HOBt (1.66 g, 12.27 mmol) and triethylamine {2.22 ml,
15.95 mmol) are added to a stirred solution of BOC-B-Ala-OH (2.32 g, 12.27 mmol) in DCM
(60 ml). After stirring for 30 min at 0°C acetic acid hydrazide (1.0 g, 13.5 mmol) is added in
one portion. The reaction mixture is stirred at 0°C for 1 hour. The reaction is diluted with
water and extracted several times with DCM. The organic extract is dried (MgSQO4) and the
_solvent is removed to give an oil. Purification by chromatography on silica, eluting with EtOAc
increasing to EtOAc : EtOH 10:1, affords the titled compound,

Step 2: [2-(5-Methyl-[1,3,4Joxadiazol-2-yl)-ethyl]-carbamic acid tert-butyl ester:



residue is purified by chromatography on silica, eluting with ethyl acetate
- diethyl ether (1 1) to give the titled conpound as a yellow oil. St
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ester (1.43 g, 5.0 mml) and pyridine (0.83 m, 10 nml) in ethanol (25 m).

After Solinei(@261 BE1.028ARIPS afdd 58 sBied Soldtiod Qg&lyﬁm péige the solvent is
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ester WD 2005/ 021519 /EP200 /009586 36 lodine (0.261 g, 1.028 mmol) is

added (EMQvegtpgrve %Bﬂ polyrrer supported triphenyl phosphine (3

mmol /g, 0.34 g, 1.03 mmol) in DCM (10 m ). After stirring for 10 mn at

roomtenperature triethylamne (0.287 m, 2.06 nmol) and
[ 3- (N Tnfermediates @EXCET0) - 3- oxo- propyl [carbanic acid tert-butyl ester (0.126

U ' ¢ el EdmpoRhfs, RS 2. (IR Ak didob s ol it (CRS) DTRERHILT O | N
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oxadiazol-2-yl)-ethylamine (CE6) and 2-(5-tert-Butyl-[1,3,4]oxadiazol-2-yl}-ethylamine (CE7),
are prepared by an analogous procedure to intermediate CE1 using the appropriate hydrazide

in step 1.

Step 1: 2-{2-(1H-Imidazol-4-yl)-ethyl}-isoindole-1,3-dione:

N-Carbethoxy phthalimide (2.45 g, 11 mmol) is added over 10 minutes to a vigorously stirred
solution of histamine (1.13 g, 1.0 mmol) and Na;CO; (1.19 g, 1.1 mmol) in water (22 mi).
After 1h the white suspension is removed by filtration, washed with ethanol and dried to afford
the titled compound.

Step 2: 2-[2-(1-Ethyl-1H-imidazol-4-yl)-ethyl}-iscindole-1,3-dione & 2-[2-(3-ethyl-3H-
imidazol-4-yl)-ethyl}-isoindole-1,3-dione:

A suspension of 2-{2{1H-imidazol-4-yl}-ethyl}-isoindole-1,3-dione (5.0 g, 20.7 mmol) in DMF
(41.5 ml) is added slowly to 2 stirred suspension of NaH (0.83 g of a 60% dispersion in



Step 3: 2-(S-Methyl-[1, 3, 4] oxadi azol -2-yl)-ethylam ne: TFA (1 nml) is added
to a stirred solution of [2-(5-nmethyl-[1, 3, 4] oxadi azol -2-yl)-ethyl]-
carbam c acid tert-butyl ester (0.077 & 0.34 nmol) in DC!%\/IQ(S m). After 1
hour at r 3¢HR00582458% ature the sol vents are renoved The r B’é’"%’g"’a?%sm ved
in DCM and.washed with 4M 0 aqueous NaCOH sol ution. The organic extract is
separated, dri edﬁil\/gSOl) and the solvent renmoved to give the titled
conpoundmingrakaik # aimelpat A9C: The mitwesie simedas 1f¢:for A min followed by warming

S5 ik At el 4L € A

- et hyl

2- (' S- | soprammethdng (B,54 hoy207 aggl}nig-ﬂw-(w mj) ig added dro@Fss. Therédstion is stirred
. I N 4 ' | -2-yl)-ethyl am CE .

> (50 oRORSSt (e dp i TORE hy 1ol sbmératore i 5, oo e eqbspt i moved and the

2- (5- t entestBut ¥4 purified b¢ chvoatt hy?onydﬂ)ca%ldi\i_ﬁk&ﬁiHECM:EYdMeQHﬂ%riﬁﬁas.? by an
anal ogous peseddy ¢ LN TN 89 SELASLS 15, PRLANLT £a0d g B
2- (1 Bt etk 52l el OF- B A1 R6F0Bie Bl i dazol - 4-y1)

- yl -

yjgmne Step |1: 2-[2-(1H I m dazol - yl]-isoi ndol e-1, 3-di one:
N- Car bet hoxy phthalimde (2.45 g, 11 mmol) is added over 10 mnutes to a

. | { oy ! ‘
(195675 >sifpRt A Bthy1 IRL U0 81y UHARD B 043 Ryl arLin a0l 20 R
renoved Biydfazinehyttaon(0.18asl) SF Ivintnbl) d¢ dxdzled ko asiirelt 730 mixtafd afr2d[2-{1hehyli- t | ed
d t 22: . . . . .

T I ARGz b isofndgls-1, 3dines and 203-3eshl-3E-imigragl - yd-ethyll-
G B T e e A O

- m dazaql - 4- -e -1sq] ndol e-1, 3-di one . . In
(41.5 %tﬂsda%fcﬁéé’éfélr%WM%mI ﬁgmmﬂw%@@%ﬂ%g@?%ﬁ% 60%
di sper si lvndis\iend Q&R 1l QR th BRIRPHRRARIE thettled demipdhng 4s a fello@ll.) at

OC. The m xture is stirred at OC for 15 mn followed by warmng "to room
tenperature over 45 mnutes then cooling back down to OC. A solution of

br onoet . nmmol) in DMF (10 m) is added dropw se. The
iGmicliand Ot 8004

reaction 1's stirr for 30 min followed by roomtenperature for 24

‘hours. THhess cbmponndssnanelp-42HteaxnButyh3H-imgdazolre vl)-ethylaninée KdHbyand2-(2vat ogr aphy

on silica elutj WM a MG O | NCr easiyn . 90, t Lyie a mxture

of 5 [ 2 ToBtobt HidsRol . Blpiabicd (el ok { SRRl Atkordifi By ot fotcd®,

regi oi sodestribed-ih XK. (ZineL.Ay CoBéd, NIACEIZKAdi 4nd M.M: (Ring,| Fetrabedrde (¥997),353]i one.
pages 2365-2370.

Intermediate CI1

~{(1H-T, -5 ine
This material is prepared by the protocols outlined in N. A. Delaney, G. C. Rovnyak and M.
Loots, European patent specification EP 449523.

s

Tntermediate CI2

Step 1: [2-(1-Ethyl-1H-tetrazol-5-yl}-ethyl]-carbamic acid tert-butyl ester:

A solution of [2-(1H-Tetrazol-5-yl)-ethyl]-carbamic acid tert-butyl ester (EP 449523) (1.0 g,
4.69 mmol) in dry THF (20 ml) is treated with a 60% dispersion of sodium hydride in mineral
oil {0.19 g, 4.69 mmol) and stirred at ambient temperature for 10 minutes. Ethyliodide (0.375
ml, 4.69 mmol) is added and the reaction mixture is heated at reflux for 7 hours, then diluted
with ethylacetate and filtered. The filtrate is evaporated and the residue purified by flash silica
chromatography (elution 3:2 hexane/ethylacetate) to afford [2-(2-Ethyl-2H-tetrazol-5-yl)-



Step 3: 2-(1-Ethyl-IHimdazol-4-yl)-ethylamne &

2-(3-Ethyl -3Himdazol -4-yl)-ethylam ne: Hydrazine hydrate (0.18 m, 3.71
nmol) is added to a stirred 70:30 m xture of 2-[2-(1- etht\f'l‘-

1H i i daX¥f?2W59251%t hyl | - i soi ndol e- 1, 3-di one and

2-[2-(3-ethyl -3Himdazol -4-yl)- etbyl]33 i soi ndol e-1, 3-di one (1. 0 g, 3.71
mmol ) suspended in dry EtOH (7.4 ml) and the mxture is heated at 95C for
90I M n. ethyl}-earbamizl dcidpedt : Gbutydeffeﬁ,f | whwaﬁwg&ﬁ,hag nﬁe«ﬁdadmoin@oﬁ?d,t[ﬁr(emflddt he
solvent_is re r e filtrat afford . a, m xture of the title
conmpoundd-tereaz n}zg‘é'ﬂ "faF ami geid tort gf‘??%%“dq ich et BfRbis e conpounds, namel y
2-(2-tentButyl -3H i m dazol -4-yl)-ethylam ne (CH) and 2-(2-

| sopropyl - 3H-i m. dazol - 4- yI am ne (CH2) are prepared according to the
pr ot oc c?e@cEFhMéHHr‘PFfi‘@ §’ch W‘Lﬂmnme(:ohen N. A El-Kadi and MM King,

Tetrah g%ﬁgmmgah e 2 i34 rerd-Bi %l(@h? 3 36 2arhdbiis

Tet raz Whvam ne Th I'S prepar t he prot ocol outI ined in

N A Bbdsahecym dkiﬂa:omhmy:dﬂ( udmhd\mattsbwith mﬁmrmunagé(bnﬂ) arpbsetirfddast | on EP

(5oL et Db {53 hofid. IhEhdlVest i bt affohl Jrciebd Bmg S B -

of [2-(THA sadd.razol -5-)1)- ethyl] carbamc acid tert- butyl ester (EP 449523)
(1.0 g, 4.69 nmmmol) in dry THE (20 m) is treated with a 60% di spersi on of
sodi um hydride in mneral oil (0.19 g, 4.69 nmol) and stirred at anbient

t enper ghidkBedipte Gf@ M nutes. Ethyliodide (0.375 m, 4.69 mmwl) is added and
t he reactlon mxture is heated at reflex for 7 hours, then diluted wth

et hyl acetiah 20 Ve CUTAMNINE | t rate i S evaporated and t he residue
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[ 2- (1- Eethyldmink{CE2, s Q) sctaffdrd e dddd] coppolaadi ¢ add tert-butyl ester (0.33

g,1.36 mol) is dissolved in dichloronethane (3 m) and treated wth-
trifluoroacetic add (1 m) and stirred at anbient tenperature for 3 hours.

The SOMHR Talldving ABKERallaRiAd hRirfeliifs bf fRfhuA@IOUNd as the TEA salt.
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are shown in the Table 3a below, the method of preparation being described hereinafter.

TABLE 3a
Intermediate . Het R
CH,
CR2 CF
F




Internediate CJ1 2-(1-Ethyl-1Htetrazol-5-yl) y,]unine
[2-(2-Ethyl-211tetrazol-S-yl)-ethyl]-carbam c acid tert -butyl ester,
obtained as a second I, product in synthesis of

[ 2-( 1- Et hyWo 20a542158% 0l - S-yl ) - et hyl ] - carbami ¢ aci d t ert - bREVEP0§4/849586
(Internediate Cl2, step 1) is treated wW’th TFA as described for
2-(1-Ethyl-1Htetrazol -S-yl)- ethylamne (Cl2, step 2) to afford the titled

cormpound. The fol | gw Naremdtdiniel Orjal Heen N¢ | nt er redrates of fdqrmula (C) R C
Hot N N=NR RN re shown in the
Tabl e 3a below, thgq neth of preparati ¢n bein e ffhbed hdreinafter.
TABLE 3a Internmediqte Het R CE§ CE OH {CH3 CF2 CF -\-F~F WD|2005/ 021519
. PCT/ EP2004/ 009586 J39 Internedidte Her R CE3 CE \/\*FE [IM{ F CF4 CF OH ~
~OH3 CFS CF CH3 (Fe6 CFCF4 C¥ /\/OC
. o,
CFs CF CH,
\/E\/OH
GFé | CF
\/\a
CI3 CI \/\/OH
Cj2 C} \/\F
o CJ3 qJ o~ o
- 7! @ <~ oA
CJs -CJ )C\Ha
CH,
CK1 CK CH;
cK2 CK :]
CL1 CL H
cM1 CM H
M2 M CH,

This material is prepared by an analogous procedure to intermediate CE1 using the appropriate
hydrazide in step 1.

) Intermediate CF2-CF6
These compounds, namely 2-[1-(2-Fluoro-ethyl}-1H-imidazol-4-yl]-ethylamine (CF2), 2-[1-
(3,3,3-Trifluoro-propyl)-1H-imidazol-4-yl}-ethylamine (CF3), 4-[4-(2-Amino-ethyl)-imidazol-1-
yi]-butan-2-ol (CF4), {S)-3-{4-(2-Amino-ethyl}-imidazol-1-yl]-2-methyl-propan-1-ol (CF5} and
2-{1-(2-Chloro-ethyl}-1H-imidazol-4-yl}-ethylamine, are prepared by an analogous procedure
to intermediate CF1 using the appropriate halo adduct in step 2.



Cl3 Cl gz cJ A3 CAJ/JOH Q4 C waf, cis gqcH3 CKI CKCH3 CUCKCLl1 CL H
CML CMH CV CMCH3 L Internediate CBS 2 542- Am no-ethyl)-[ 1.3,

4] oxadi azgl - 2- -2-nmet hyl -propan-1-ol This nmaterial is prepared by an

anal ogouswﬂ-’@e%'gl B to internediate CEl using the approRGTAER20048095862i de i n
step 1. Internediate CF2-CF6 These cospounds, nanely
2-[1-(2-Fluoro-ethyl)-1Hi m dazol -4-yl]-ethylatnine (CF2), 2-[1- (3,3,3

Triflu 1H i m dazol -4-yl]-ethytam ne (CF3),
4[4(%W%I)-lmdazol-l- yl']-butan-2-ol (CF4), (S)-3-[4

d h; ; gpaelioy| - propan-1-ol (CFS) and
2[| Chl ethl dzo et hyl am SR ared, by an
anal ogi’?ﬁ CL ;‘Féﬁr éf‘%}%‘?“&t ég‘éﬂ" J%ﬁ%ﬁ’“ﬁ%d‘%gﬁf%‘gr"?a“t? 5 adduct
in st ep:h?hodm ﬂ&@@ﬁmlﬂb:BEBLEB&QﬁAﬂOOQSBG 40 Internediate C13
3 [S-(2-Am noethyl)-tetrazol-1-yl]-pLopan-1-ol This material is prepared by
an anal ogous procedure to internediate Cl2 by replacing the ethyliodide in

step lrwernfediandC -propanoL Internediate CJ2
2-[2-(2-Fluoro-e yI)-2H—tetrazoI S—yI] e~tl ylam ne Sreo

£ ueEQretd zoled-Yiretiylagung | - et hyl } - carbanmic acid tert-butyl
ester. To a soI utlon conpri si ng [2 (1H—Tetrazo| S-yl)-ethyl]-carbam c add
tert-butyl ester (EP 449523) (0.125 g, 0.586 mml) in DMF (S m) is added

caesi uM%MEuQMByMM%I-SMﬂwam@We&MW fi uor oet hane
(0. 174To » scfution compnslnga[actlf-l eraZ gl yl?-ethn]] Xatbathic acid tert-butyl ester (EP

449523) (0.125 g, 0.586 mmol) in DMF (5 ml) is added caesium carbonate (0.23 g, 0.703

mmol) followed by 1-bromo-2-fluoroethane (0.174 ml, 2.344 mmol) and the reaction mixture o
is left to stir at room temperature for 3 days. The solvent is removed in vacuo and the crude

residue is purified by flash silica chromatography {elution 3:2 increasing to 1:4 hexane/ ethyl

acetate) to afford the titled compound and {2-[1-(2-Fluoro-ethyl)-1H-tetrazol-5-yl]-ethyl}-

carbamic acid tert-butyl ester.

Step 2: 2-[2-(2-Fluoro-ethyl)-2H-tetrazol-5-yl}-ethylamine:

A solution of {2-[2-(2-Fluoro-ethyl)-2H-tetrazol-5-yl}-ethyl}-carbamic acid tert-butyl ester (step
1) {0.025 g, 0.0964 mmol) in DCM (3 ml) is treated with hydrochloric acid {1 ml, 4M in
dioxane) and allowed to stir at room temperature for 1 hour. The reaction mixture is
concentrated in vacuo to yield the titled compound as 2 white solid.

Intermediate CJ3 and CJ4 O
These compounds namely, 2-[5-{2-Amino-ethyl)-tetrazol-2-yl}-ethanol and 3-{5-(2-Amino-
ethyl)-tetrazol-2-yl}-propan-1-ol are prepared analogously to intermediate CI2 but replacing

the ethyliodide in step 1 with the appropriate haloalcohol and by treating the product with 4M

HCl instead of trifluoroacetic acid (step 2).

This compound is prepared by an analogous procedure to intermediate CI2 by replacing the
ethyliodide in step 1 with the appropriate haloalkane.

Intermediate CK1
2-{5-Methyl-tetrazol-2-yl)-ethylamine



Is left to stir at roomtenperature for 3 days. The solvent is renoved in
vacuo and the crude residue is purified by flash silica chromatography
(elution 3:2 increasing to 1:4 hexane/ ethyl acetate) to afford the tided
compound aNtP 108502151%- F| yor o- et hyl ) - 1H-t et razol - S-yl ] - et hp¢ti/EPmasAERBEsC add
tert-butyl ester. 2-[2-(2-Fluoro-ethyl 412Htetrazol -S-yl]-ethylamne: A
solution of (2-[2-(2-Fluoro-ethyl)- 2H—tetrazo| S-yl]-ethyl}-carbamc acid

tert- but ester ste 0.0 ( reat ed
wth hyc et i fRed b 2 aRRoRbudielite o MR DRI [ oom
terr}agr aL(mHel”e‘tﬁzod 115-piMethyl[ acbantia adid dit-Bucy! dsteg inStepdonite UtMe&g mﬁgrtemataabﬁ to
yield the tide te so nt er nedi at.e an t~
These c@® ﬁ£ ﬂﬁﬁ%ﬁ@%@hﬁ%&ﬁﬁ%* 'E?ftbé“gjeftc’ét hanol and
3-[S-(2-Am no- ethyl)-tetrazol-2-yl]-propan-I - are prepared anal ogously to
I ntermedi ate CU hut replacing the ethyliodide |n step 1 with the appropriate
‘hal oal cdﬁ@mﬁiﬁcmreati ng the product with 4M HC instead of

trifl uor%g@% b . | rhediate CJs 2-( propyl-2H +et*yzol -
Yl) - et hxTgre 'S corrpoun epared by an anal ogous procedure to

i nt er meditag eon@Rng ys prewlad;?y\gntamiogmtsmqe de intermediape CKhiby epladng
a ropri n
( EpMelto hy‘{i i’f g}fgﬁ%}e@ 3‘?'}“ %@YR&@%&%%&@E "PCTI EP2004/ 009586 41

Thi s corrpound i's prepared by an anal ogous procedure to internediate Cl 2 by
repl aci \%g odi ; metrazol -S-yl)-ethyl]-carbamc acid tert-butyl ester in
step 1 term | -2H-tetrazole and by replacing ethyliodide with

(2- Brontzmwmgamd tert- butyI ester. |Internedi ate CK2

2- (/8- Cycopr opyl - tet razo )il-eth ine This conmpound is pa
anakogodsMFBEESQmpEs epabylamine ochlpride (3-8 igndd-SE&mppe ‘%Fg]?z{ﬁézol e

in step g}?_}}\.’QH 'ihn'éol QWoﬁhhatlﬁhirfg%R k@facé (. ?g{@@b,fﬂﬁ)ﬁki 45 g, 86.18

2-1m dazol - 1-vl -et hyl am’ne xture conprising 2-chloraoethyl am ne
hydr och |u@np!d1 enré sce@rmngﬂ 18} isvipted at reflug 48 19Ce vpderg imerp awapsphase for 20 hrs

t et r abutpt), 36IRBH WA AERed t hitked forh Bmpbiturt and Bidulpindon & fififed 8

and the solvent is concentrated in vacuo to yield the titled compound as a pale yellow oil.

Intermediate CM1

This compound is prepared according to the protocol described in A.M. Cuadro, M.P. Matia,
J.L. Garcia, J.J. Vaguero, J. Alvarez-Bailla, Synth. Commun. 1991, 21, p535.

-+ Intermediate CM2
—  2-(4-Methyl-pyrazol-1-

This compound is prepared using an analogous procedure to intermediate CM1 by replacing
1H-pyrazoie with 4-Methyl-1H-pyrazole. '

The amine intermediates (C) that are used to prepare the compounds of Examples 121 to are
commercially available or are prepared by the procedure that is analogous to that described in
Example 121.

: The following urea intermediates of formula (D)
8]

/u\ Br -
Hwnla D



mol ) and acetonitrile (75 mM) is stirred at reflux (81C) under an inert

at nosphere for 20 hrs. The reaction mxture is allowed to' warmto room
tenperature and the suspension is filtered and the solvent is concentrated
in vacua WO X0H25%he titled conpound as a pale yel | ow AUTEP2H¥MPIREd at e
CML 2-1yrazol-1-yj _-ethyl This conpouggl is prepared according to the

prot ocol described in AM Cuadro, MP. Maria, J.L Garcia, J.J. Vaquero J.

> (i ey ot teple ORI ool o arparBinn vy S TR bEF BRI, ng an

anal ogous procedure to internediate CML by replacing 1H pyrazole with

4- Met hyl -1 H pyrazole. The am ne int ates (C) that are used to prepare

t he conpounds of Exanpl es 121 to are efxﬁﬁ':r%srm ally available or are prepared
by the procedure that is AhfeaRedl |n  Exanpl e 121. The
followi ng urea internedi § ) | ~N'-Q D WD

bel ow, the method of
me

= |
preparation being descri pod hoBB naft e prnedi ate Q DA -CH H
CHa DB -CH CH CH DC - Oh-c-DpB%H 1 ¢l pe = C DG - C H2CH20H
| nt er nedi at es DA- DG The crrpou:lm showg—inCH —ahnel y:
5- Oxo- 2- propyl -5, 6, 7, 8- te%rahyfgﬁ imd:zo[_&i? y+HmM di n-2-i um brom de
(DA), 2-Butyl-5-o0x0-5, 6, ,8{ctDé1hydro A CH.OH Dy ri m di n-2-

Intermediates DA-DG

The compounds shown in table 4, namely: 5-Oxo-2-propyl-5,6,7,8-tetrahydro-imidazo[1,5-
clpyrimidin-2-ium bromide (DA}, 2-Buty}-5-0x0-5,6,7,8-tetrahydro-imidazo[1,5-c] pyrimidin-2- o
ium bromide (DB), 2-Isopropyl-5-ox0-5,6,7,8-tetrahydro-imidazo[1,5-c]pyrimidin-2-ium (DC),
2-Tsobutyl-5-0x0-5,6,7,8-tetrahydro-imidazo[1,5-clpyrimidin-2-jum bromide (DD}, 2-{2-
Hydroxy-ethyl)-5-0x0-5,6,7,8-tetrahydro-imidazo{1,5-c]pyrimidin-2-ium bromide (DE), 2-(2-
Methoxy-ethyl)-5-0x0-5,6,7,8-tetrahydro-imidazo[1,5-c]pyrimidin-2-ium bromide (DF) and 2-
(3-Hydroxy-propyl}-5-oxo-$,6,7,8-tetrahydro-imidazo{1,5<]pyrimidin-2-ium (DG) are
prepared by alkylation of 7,8-Dihydro-6H-imidazo[1,5-c]pyrimidin-5-one with the
appropriate alkyl bromide following the method described in R. Jain and L. A. Cohen,
Tetrabedron, (1996), 52, 5363-5370.

ion of un o

Compounds of formula I which are also of formula XTI

H,C N /H
| \>_'\ /!
S C—N X
/ \Rb
R
R*

are shown in Table 5 below, the method of preparation being described hereinafter. The table
also shows mass spectrometry data. The Examples are in free form.

-



I um brom de (DB),
2-1sopropyl - S-oxo-5, 6,7, 8-tetrahydro-i m dazo[ 1, 5-cl pynm dia 2-ium (DC),
2-1sobutyl -5-o0x0 -5,6,7,8-tetrahydro-i m dazo[ 1, 5-c] pyrim di n-2-ium brom de
PCT/EP2004/009586
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2- ( 2WO 2005/021519
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th of preparati on beifng descri herei pafter. The table
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2004/ 00958 43 TABLE 5 : 3§ RA Rbo Ms MH -SQ2CI J3
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11 -80,CH; F 458.3
07\ "CH,
CH,




OO 6 -S2CH3 F 404.2 7 -SCaCH3 F | 418.3 ~~0H 8 -SOzCH3 F 425.3 CO 6
9 -S2CH3 F 423.3 H3 10 -SO2CH3 F 527.1 ~NH 11 -SOzal3 F 458.3 O ~Cli3
WD 2005/ 021519 PCT/ EP2004/ 009586 44 Ea. R R4 RI, MS M+ 12 -502CH3 F
402. 3 44WNQ 200592199 CH3 F | f OTCH3 O CH3 14 - SOZCH3 F #SI/EP20M3189586S -
-SO2CH3 F 415.1 O 16 -SO2CH3 F UN 47342 17 -SO2CH3 F ~/ 388.1 HNC H 18
-SO2CH3 F 416.1 19 -SO2CH3 F 415.1
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NH,




CHa ~N\ 20 -SQ2CH3 F 429.1 N,

H3C) \

O

(Y

-SO2C H3 -CF3 471. 1, ON / 28 -SOB3G 3u35-CF3 438.1 Al C%
Ex. R R Rb M/s
MH+
24 SO,CH; F 0 3722
HE o,
25 ~SO,CH; CF; 3711
N
l S
=
26 -SO.CH; ~CFs I\/ﬁ\m 5222
I\/N\cn,
27 -S0,CH; CFs : 4711
B
/
78 SO,CHs CFs 4381
29 SO.CH; T, 4241
(o
30 $0.CH; -CF; w 2521
31 -50,CH; -CF; k/\ 4521
cH,
32 -S0:CH; CF3 k/\ ? 5052
33 -S0:CH;s o — roﬂ, 4792
I\/"‘\/cHa
34 -S0O.CHs -CF; 468.1
35 -50,CHj; -Ch 464.1
0
0

M+ 24 -SO2CH3 F AO 472.2
26 - SO2CH3 - EFT/ER2003/0098¢C 27

CF13 Ory 21 -SO2CH3 F LJJH3 429.2 22
-SOZ(H F 429.1 HaC NFIZ CH3 23 -SOQ2CH3 F 401.2 U~z WO 2005/021519

PCT/ EP2004/ 009586 45 Fa R3 Rt Rb M's
CHWO2005/23CUCH3 - CF3 471.1 N 101":

~/ CH3 CH3



29 -SORCH3 -CF3 424.1 30 -SQRCFL3 -CF3 4S2.1 31 -S(}z(Hs -CF3 452.1 CH3
32 -SORCH3 -CF3 505.2 33 -SORCH3 -a3 - rCH3 4791 N,,/CH3 34 -SORCEi 3 -(2!3

~ 468.1 ?(gg@ églé S02C .i -CF3 464.1 O Oclr WD 20051021519
PCT/ EP20047 MESY s Ex. RS RA RO Ms Mi+ 36 - SORCHIPCHER2004809580 | |
CH3 JH 37 -SORCH3 -CF3 468.1 38 -SOM8H3 -CF3 473.1 i N H3C 39 -SO2CH3
-CF3 U521.2 N O 40 -SO2CH3 -a3 $ 508.2 O ~uQH3 41 -SORCH3 - CF3 452.2
Ex. R? R4 Rb M/s i
MH+
36 -50,CH; -CFs w 491.2
N
i
CH,
37 -SO,CH; -CF; H 468.1
o
38 -SO,CHs -CF; 1T 4731
/
N 7/
He”

39 -50,CH; -CFx I\i - 5212
) . N /ﬁ o
40 -50,CH; -CFs |\i /t 508.2
. o L ch,
CH,

41 -SO:CH3 -CF; 4522
k/ovCH,
42 -SO2CH3 -CF; 433.1
L~
C 'l
43 SO.CH» CF; 503.2
/CH,

493.2 o

4 SO,CH; e
N o
45 -S0,CH; -CF, 466.1
PQC/L“/)\CH‘
[
46 . -S0:CH3 ~CF3 466.1
. H;G“"H("‘%
o]

47 S0,CHs CFs \i H, 4942
o \>c
CH,H°
48 S0,.CHs CFs % 5342




O-/ CH3 42 -SORPCH3 -CF3 N 433.1 C~ 43 -SORCH3 -CF3 503.2 44 -SRCH3 -CF3
493.2 45 SOZCHS -CF3 466.T- 46.1 -SRCH3 -CF3 466.1 0 47 - SO2CH3 - CF3
494.2 'jo cnmi CH3 48 S02CH3 -CF3 534.2 ct~ WD 2005/ 021519

PCT/ EP2004)“Y}6§§§’8215H97 Ex. R3 R4 Ro Ms M 465.1 49 - SWIERORESH3C' ~
CHs O 50 -SOZCH3 -CF3 ( 480.2 o Sl -402CH3 H 398.1 0 52 -502CH3 HU 0
453.2 00 53 -SCRCH3 H 0 4262 V O CHa 54 -S02CH3 H ~ 370.1 CH 55 - SC2CH3

H 3562 ON 5q—g8 — o = e
MH+
1 40 -SO,CH3 -CFy 465.1
- \"IYE\
| HE" cH,
0
N 50 SO,CH;s -CF; 480.2
H’c\\"jYO\/cH!
O
51 -502CHs H 398.1
o O\.
H,C" CH,

52 50,CH; H l\/ﬁ\ 4532
N/ﬁ

53 -50,CH3s H 0 /t 426.2
. - \)1\0 CH:

54 -S0.CH; H k/\ 370.1
' OH
55 -50,CH, H 3562
| T L
56 -S0.CH;s H 3842
k/\/OH

57 ~S0O,CH3 H 4072

(3
/

38 -502CH;» H ch\ 509.2
NH

59 -S0O,CH, H |\i ﬂ 4402
o ek,

60 -50,CH3 H N 3651
k/c{//




57 -S02C H3 H 407.2 ~-,NO CH3 58 -S@2CfL3 H509.2 ~NH | \ \ 59 -SQ2CFh H
R C 4401 I\I\I+ OI~CH3 60 -SO2CFb H 365.1 wo 20051021519

PCT(F. P20041009586 48 Fs. R3 R4 Ril Ms M+ 61 sm%%ws 2 062
- SORCH3 WRRWSAZI1 | /" |~ NI CH3 CHB 63 -SOzCHs I N ! F - SC2CH3
N 383 C~ 4 65 F -SQzCHs 401 NF 66 F¥ SoeCH3 436 *O CHa 67 F -S02CH3 ~ CN
444 O CH3~' 68 F -SOPCH3 | 374 OH 69 F SOZCH3 414 O 4

Ex. R3 R4 M/s
MH+

61 -SO,CH3 CN 465.2
o M
62 | -50,0% N | k/ﬁ\ 4361
N ~CHy
&,

63 -50,CHs CN » 4222
o

64 F -50,CH; N 383
i Qo

65 F -SO,CH; ‘\i 401
NH,

é6 F -SO,CH; 2 436
k/ﬁ*o
CH,

67 F S0,CH; \)L cH, 344

oAor,
) F 1 -50.CH; 374
L on

69 F - -S02CHs 414 :
r 9

70 F S0,CH; k/lci\ a7
N/ﬁ

N O .
7 -S0.CH; a '\i 4741

71a | -SO.CH; F HjH 404.0
: OH

-




70 F -SQ2CH3 ~ ~ 471 1V0 071 SO'lb Q 474.1 g~ H3CVC 7l1la SQRCEb F 404.0 YH
OH WD 2005/ 021519 PCP/ EP2004/ 009586 49 Conpounds of forrmula |I that are al so
of formula IV CNH~-NRXIV S Hen "Is OC 4 are shown in Table 6
bel ow, t hewoenefg21s® preparati on bei ng descri bed her ei nafRCITEP28r06d586| €
al so shows mass spectronetry data. The #anples are in free form TABLE 6 EM
RA Ms MH R72 F 427.1 73 F\N~ H~ 436.13 74 F 428.13 O-75 F 395.11 N

76 H 409Cbipoundsof férmutsTthat 4ré-al dPfornhifla XP73 459. 13

H,C

R4

N H
| \>—N/
\
s /}:—
o

RI
N/ XV
\R,,

are shown in Table 6 below, the method of preparation being described hereinafter. The table
also shows mass spectrometry data. The Examples are in free form.

TABLE 6
o~ Ex. R4 r M/s
k— 4 MH+
72 F \N 427.1
o
NH,
73 F \N N\ 436.13
| >
74 F 42813
\»\lfo
O\Cﬂs
Fan 75 F 395.11
N \\j\\
=N
76 H 409,17
NH,
77 -CF; \N 477.16
NH,
78 ~CF; . 459,13
. N /// c




"C N WD 2005/ 021519 PCT/ EP2004/ 009586 50 Ex. 1t' MS -N M+ R 78a 475.17
Compounds of fornmula | that are also of formula XV HBC NH | )--NHS/C
XV C8XOHet Ha 4 ORare showmn in Table 7 bel ow, the nmethod of

pr epar at WEh208#3H§1%escri bed hereinafter. The table al sSBCHEBH4/AYPSSS -
spectronmetry data. The Exanples are ifffree form TABLE 7 Ex. Rt Het M'S
M+ 79 F 481.1 80 F 440.0 4 81 F 454.2 82 F 468.19 83 F 268.18 84 F

466.13 85 FEL B0 g4 483. )23 T me/ 009586 51 ES.
R4 Het Ms —N/ MH+
\ b
R
78a |- | N ' 47517
G| .
NH,

Compounds of formula I that are also of formula XV

H,C N /H

A\
DU GV
/
O O/ \—\ o
A\Y
Het

are shown in Table 7 below, the method of preparation being described hereinafter. The table
also shows mass spectrometry data. The Examples are in free form.

TABLE 7

M/s
MH+

481.1

79 F

440.0 o)

80 | F

81 B 454.2

82 F 468.19

Y/,
T
Nl
83. F \K:/?"C; 268.18
<
.

84 F 466.13

85 F 482.2

86 F \(N 48323
o-.,.{> N—CH,




MH+ 87 F ~~ -
466.10 91 F YOP 92 F 480.14
438.16 CH. 96 F 452.17 97 F 466.22 p+,
2005/ 02151 WPWOSIASB04/ 009586 52 Ex. R4 Het M's

F 482. 24

88 F 440.12

o~ d+

89 F 454.25 90 F 468.16 CH3 RIC.

IJN 93 F Y% 482.14 P-C J% 94 F 424.18 95 F

51

98 F 466.22 H C 99 F 4%0.25 .

MH+  10BCHEBRR4/600586D

Ex. R¢ Het M/s
MH+
_87 F Y‘N -
L™
38 F N 440.12
CH,
39 F Y/N\N 454.25
4
e
90 F \\T’N‘ 468.16
Y/
CH,
HC
91 F N 466.10
m_/i _
92 F \éu\ 480.14
mg
93 F \1¢a\ 48214
0 ls
HC
ne
424,
94 F \WE:? 18
95 | E \ﬁ? 438.16
o,
96 F rz ) 452.17
cH,
97 E i \ 466.22
\W::z_/“”
98 F 466.22
B
Ho
99 F ‘ \ 480.25

WO
101



102 F N 468.24 OH 103 F I \~ 482.24 104 F fH+ 438.20 105 F 452.17 105a F

466. 23 106 F 480.26 107 F 474.89' 108 F 426.18 0 Ff1-.p( 109 F 454.17

110 F Il | 454.15 NJ+ 111 -CF3 502.19 112 CL 470.11 113 C 468.18 WO
2005/ 0215WQ 2005{926319004/ 009586 S3 Ex. R4 Het M's M+ IAIEENO4GOSR 115
-CNj(" 488.10 i ~ 116 Y 501.20 10,_cN, 117 502.10 N~ 118 ~ ~+\ 500. 29

119 -CN 45914 120 H 448.14 Prepar ati%on of Speci fi ¢ Exanpl es: The am nes
that are ed to prepare the conpounds _of the Exanples listed in Tables S

and 6 Ex. R¢ Het M/s
- MH+
100 F 480.26
B
CH,
T CH,

101 F 148224
. | N
O-—cH,
102 F N 468.24
‘ N
' oH

103 F 482.24
B
> Q
104 F 2 438.20
A"
105 F 452.17
W,
105a F y: 466.23
‘ A
CH,
106 F 480.26
l N
HC O
107 F H 474.89°

108 F N 426.13 o

109 F N 454.17

110 F 454.15

N---ka"z

111 -CF; N 502.19
\C{“

112 c e 470.11
Aol

113 ad 468.18




r are commercially avail able or prepared by standard nethods.
exenplified in Table 3 and are used to prepare the

am nes t hat

are

conpounds of the Exanples listed in Table

t he met hodXO3@MUSI2ERAr at i on bei ng descri bed above.
7 are prepared frominternedi ates
or

Procedure f
(B and a
to a soluti

in DVF (1. O+

especi al l'y

proceed at

-is consuned] (

PCT/ EP2004/

The product
(2 M) and

Technol ogi €
reacti

The
t he sol vent
t he product
chr omat ogr

1_[5- 1 3=Canp=f57

12-4S- et hyl
ad 5-(3-c¢
(I nt er medi
at nosphere
1.29 mmol)
m xture is

t enper at ur g

residue is
i socyanate
vacuo and t
brine, driek

et her affords the tltled conpound as a yeIIOM/solld
Exanpl es 97-103 are prepared frominternedi ates DA-

Sonme of the

7 are not comrercially avail abl e,

Sever alPCTERZOPI08586n Tabl e
that spare listed in Table 4. Ceneral
preparatlon of Urea exanples from I m dazol e-um i nternedi at es

----- i s added
ediMffe (P. 11 mol)
S8 areheked 2 er) rate and
of tlhe startln tenalsmpreg@r& “a salt
ents equijv. salt). reaction m X ture is gonicated if
til clear solutfion is obtainedg The reactlion is ajlowed to
ature—and—i:;EEE%Uﬂf++-f+m ' mat eri al
nutes“to 24 thours) . ﬁhﬁﬁ )l ete, the 05 021519
D0958 54 m xture fis concent¥af ed sin vacuo tjo renovel t he sol vent
I stecanveni eptTy purifred by\‘gussol ving the |crspd@or 8si due in THE
pddi n thls(€8 polyner supporgg%%;socyanate (Argonaqi
5, 0. nmol]) whi ch has en pre-swol ljen with JTHE (2 m).
bn_nixture is allowed to drip tht #9h the redin under] gravity and
i B17r ved |in vaduo to yi ekdX heitled cofpa@@dd A ternatively
is purifiedtgy standard p e.g. crygtallisaty on,
hy or|] HPL \ typijcal exanple Ts as follows: Exanp 114 -
manesyut fonvt{henyf ) =24<gmey -t i azot =2 yf
L oxazdl 2 vyl To g stirred ;qgﬁyion of inidczole 1- rboxylic
an- 4-Jret hagegul f onyl - phenyl ) - met hyl - t hi azol - 2-yl ]} am de
e BD{ (0.0 , 1.29 mmol) in DQFH@Q. 5 m) under an J} nert
s1dded 2={&Net hyl|- oxazol - 2: -et hyl am ne (JAmsags (J0. 018 g,
foll d by trietHylanmine (0.02)m , 0.14 nl). The Jreaction
heated to 70 C for | 2S hours andk then allowed to cool| to room
The Isolvent is rgnoved in vacuo d the rdsultingjcrude
di $20olfved i nHTHE arld passed
F esin [ pre-washed th THF).

he cr

re5|due|

ific les:

ugh a 0.5 g (¢
i solution I's
S dlssolved _ and ma=

DG (

The conpounds of

Tabl e 3).

The amines that are used to prepare the compounds of the Examples listed in Tables 5 and 6

are commercially available or prepared by standard methods. Some of the amines that are
exemplified in Table 3 and are used to prepare the compounds of the Examples listed in Table

7 are not commercially available, the methods of preparatic;n being described above. Several
‘ examples in Table 7 are prepared from intermediates that are listed in Table 4.

The amine (0.12 mmol} in dry DMF (0.12 mmol) is added to a solution / suspension of the
imidazole urea intermediate {0.11 mmol) in DMF (1.0 ml). Triethylamine may be added to
enhance reaction rate and especially if one or both of the starting materials is present as a salt
(1.1 equivalents EtsN per equiv. salt). The reaction mixture is sonicated if necessary until 2
clear solution is obtained. The reaction is allowed to prowed at between room temperature and
70 ©C until the starting material is consumed (30 minutes to 24 hours). When complete, the



typical exanple is as follows: Exanple 97

I -[5-(3-Pl uoro-4-nmedw esul fonvl - nhegpJ<h4-m yl -t bi azol -Z-y[]-3-[ 2- (i

. rs~pyl - 1Ham dazol - A stirred m xture of

5- 0X0- 2- pWVERRPPS/R18197 8-t et r ahydr o-i mi dazo[ 1, 5- ¢l pyri m di PEREP2003/005%NT de -
(I'nternmediate DA) (0.214 g, 0.83 mmol hand

5- (3- Fl uor o- 4- net hanesul f onyl - phenyl ) =" 4- et hyl -t hi azol - 2-yl am ne

(Intermediate AA) (0.15 g, 0.55 m’m@%l and Et3N(0 48 mM, 3.3 mol) is -

heat edmumgomuawdaymmgnmqy@ e WQEYWW' dtbre is
di | te organic
o | 0 i R8s (5oL AP SR ﬁéﬁ?@h@%ﬁ%%ﬁﬁé%&h 0792

Purifi (mgomutﬂiechﬁuiogin; Ogr@pfm mmols) wm¢hahaslbuen m—svmllem (IShE 5)

affords Lhe Lt ed nd, (0,06 g, 25 99 WD 2005/ 0215 /EP20 1009586
SS The @6HR s SRt fdriprthangd tha ey ERASHA AL %2% Satueat 1

Exanpl g :1«290 o ﬁeld&h@ﬁﬁé@@bnﬁﬁlﬁbﬁ%ﬂ&hﬂmelﬁﬁé Prédudtie @aﬁsecabyesmaauy from
Tabl e 5: [ 5- (3- Fl ugr o- 4-

met hanE%lﬁFd‘B‘ﬁy-lE- ﬁﬁ@ﬁ}hsyn%ﬁbmmmsrap%&wﬂkwn 3- pyri di n- 4- yhnet hyl - ur ea
(Ex.1) 4

Fl uoro- - thane ony’ow'rﬁenyl) 4- met hyl -t hi azol - 2-y1] - 3- (2- et hoxy-et hyl ) -
urea (Ex.2), 1-

[S—(B-ﬂﬁg‘gg ?%x met hanesul f onyl - phenyl ) - 4- net hyl -t hi azol - 2-yl ] - 3- ( 3- net hoxy-p

ropyl )-ur 3) 1-[5-(3-Fl uoro 4- rret hanesulfonyl phenyl)
RA0-4-4n0 enxid-4-methyl-thiazol-2-yl] X3
pyrroli -1- yI) propyl I -urea( Ex4) 1- [5 (3 FI uor o- 4- net hanesul fonyl phenyl ) -
4rreth§ﬂ azol - 2-yl]-3-(2-oxo-tetrahydro-furan-3-yl)-urea
( Ex. 5)T&a [sfirred sélhtion ahﬁnﬂ&blkafl%ﬁb Yaleid [5-( 3-c¥ano-4~methanesulfon yl- henyl)-4~
phenyl) - 4-pet hyl -t hi azql - (B net hyI sul Tany] -eth 2 g
1-[ 5- (@cqhyhgqugoh- -yl}-amide (Intermedmt:e D) (0.05g, 1.29 mmof) in D

met hang, h&ﬁ&ﬂhm%ﬁf&&dehﬁﬁ%ﬁﬁxﬁ&i'ﬁﬁ%% (Ahige § {.0M0E, Y9 fllQKY) - et hy!

]- urea

[ 5-( 3- mnhmm(waynl, P4 mymol).Theerescpion mhikture is-heated ro F0? €-fort hyl - i so

xazol

()23 hi‘gge?%% 68624 12 cpol 10 s0m srmperptce The sofvent s emaved i cug and, o
E 2 |[%IE k%smgu‘gaimdbrﬁldﬁ}] i ﬁ@olwham&T4&rough a 0.5 g polymer supported

3- uoro et - phen -4- .

et hyliS (- Vashen qote TG e RARBHE b <Pnecarmatsd i 449 And the gyude

3- gﬁ [ﬁmﬂ% E'&Hiébﬁﬁcffm DCMI and viv?]shled mm watler, brm dried o‘aer MgSO«and ooncendd

Cort. paited i&@% )ga'ﬂf;m&' ot Eus e it abmporid 13 Jeliow safid

1- (2- Et hoxy-et hyl)-3-[S-(3-fl uoro-4-net banesul f onyl - phenyl ) - 4- net hyl -t hi azol
-2ryi]-urea (Ex.12)
(3-]5- mmmwwowxwmwmmmmwazm rablea)3hirfi do} - ace

tic a rt-but.yl (Ex. 13)

1- (1, lr%l[e Pr EZ‘%’F 3-yl et hyI) 3-[ S-(3%$uor o- 4- met hane- o
sul fonyl - phenyl) 4- rret hyl -t bi azol -2-)1]-urea (Ex.14),

(S)- 2#3-| ﬁ é - Fl uor o- 4- net hanesul f onyl - phenyl ) - 4- et hyl -t hi azol - 2-yl J-u
ei do} - pr opi onam de (Ex 15), 1- [5 (3 Fl uor o- 4-

met ha U - Hhsro-1-nitii)s b ] "/ Yol e, )

yl)-ure -
Q)ﬂﬂ J-urea

A stirred mixture of 5-oxo-2-propyl-5,6,7,8-tetrahydro-imidazo[1,5-c]pyrimidin-2-ium
bromide {Intermediate DA) (0.214 g, 0.83 mmol) and 5-{3-Fluoro-4-methanesulfonyl-phenyl)-
4-methyl-thiazol-2-ylamine (Intermediate AA) (0.15 g, 0.55 mmol) and Et:N (0.48 ml, 3.3
mmol) is heated at 120°C for 2 days. After cooling to room temperature the mixture is diluted
with EtOAc (50 ml) and washed water followed by brine, The organic extract is dried {(MgSQ4)
and the solvent is removed to give a solid. Purification by chromatography o silica eluting
with DCM : MeOH (95:5) affords the tifled compound (0.06 g, 25 %). =

§a25L0X 0- pr Op

esuHoONVE



(Ex. 16),
1-[5- (3- Fl uor o- 9- net hanesul f onyl - phenyl ) - 4-nmet hyl -t hi azol -2-yl]-3-((9S)
2r hydr oxy-1- met hyl -ethyl)-urea

(Ex. 17) , 1\ G2Q080054fr 0- 4- net hanesulfonyl phenyl) - 4- me hyPCTRFZOO4N9586,| | - 3.
(2-propoxy-ethyl)-urea (Ex.18), '
{3-[5-(3-Fl uor o- 4- net hanesul f onyl - phenyl) 4- met hyl -t hi azol -

2-
:2’* %”3] [ g%q%ﬁ g’ t ﬂgnes uﬁ%g{r%%gn%@%ﬁ]@ apd including Example 120 are

rrNetE %I I tpkepazesl arﬂlogb?sllﬁfﬂlcek@onipohhdh are niupkly pfrogoi Tabbend: del S¢(B-Flaap-4-
- et haﬁem&ﬁf % ﬁ%%ﬂﬁ%ﬂ'@%?%&%@%} pr((f)':'x ks r[ds&se (Ex-21),

3- { 3- [ 5Hudro-4-methanesulfonyl-phenyl)-4-methyl-thiazol-2-yl}-3-(2-methoxy-ethyl}-urea (Ex.2), 1-

FI | f ony!l yl) - 4- l-th do} -2, 2- di net hyl
ot ot ol HoRy dimesbate @P %f‘qtg%ﬂw%%m@f' SR ER VR el
hyl - t hi E:0by, 3-[$L(B-FidPb40hetRA REHIRShy: 1- ﬁé&?y thiazol-2-yl]- 3-[3-ﬁ2-oxo
3-{3-[5-(3 Fl uor o- 4- rrethanesulfon enyl) met hyl -t hj azg 2ry1]‘ urei do}-2
- met hy pmpbtbﬂdnylbpmyﬂﬂr@@xﬁhﬂﬁ (&%!Wmethanes onYl-phenyl) methyl-

(2 e R e A A R .o

{3d[ S- ( pherylrberethyl-thomepl -2 3] 3- (2 mathrybnﬁdﬁ-hﬂwﬂﬁm@d (Ex®)elhi3- hlhn&éﬂl 2-yl]-ur
6y 1F PERRe AR ety 4 sl sisroh gl G RpOT e B TR - 2- 1

J 3- py (3-(B-Fludro-dnedhndesulfoafl-phenyl)-4-methyl- thlazol-z—yla-3-(5-methyl-xsoxazol-3-

thkazo Yé“‘-‘%\%ﬁ WW%SJE yl o -rabapesultonyl-phenyl) A meckyt thiazof: 2130} 3-(1-

Ex. 28 : ﬁh{aﬂ 5qw¢¢mam§(
I(3‘CT/EP)2004 095 “)M u”.‘*f‘?ﬁ%?%*ng’ﬁ?”%%ﬁi‘ﬁ net hyl - dua'gol yl]-urea

(Ex. 29) H@tf(ylrﬂyemb?-yﬁme Nan:{pbﬂ(aku-l-yl-pmpwnamlde(Ex 10), 3-(3-[5-(3-Fluoro-4-
met ha”eﬁi#l{agﬂ%dyoﬁyltﬁﬂeﬁwﬁ-n%ﬁﬁl&mhz& BERY neidh)BRs fshic Wl 4Rbad s, (LR,

Ex. 30
l(\/Et han)eidlwhylkﬂﬂiiﬁ}ﬂmwb)ﬂ%mﬂhﬁmmmm 2-yi}pred- ( 3- net hox

Ve O0Y B HO0 Bfseormmerect-pastanesslfon phemlsmeriy el ArlbpeidobAsttc R o) 2.
yl] - 3- [ tert-Batgkester pEKI13),| 19{155-Digiéthylet18pytazol3-ghmethyl)-3-[5-(3-fluoro-4-methane-

R e i AR K—

( Ex. 33) pHedyh- ﬂieﬁﬁl-ﬂﬁﬁ%ﬁ lyfjapw pNtlﬁéthEl-pm 1onam1de (Ex.1 1 S-(3-Fluoro—4-
fl uororret hy nyl ) - 4- rret hyl -t hi azol - et h ul fanyl - propyl ) -urea
( Ex. 34) mgtl'{agequlﬁonyl-phen -4-methyi-thiazol-2-yl}-3- (3-morphohn-4—yl o—propy -um

Vet nancpul 1) s bkl HARAREH oo 554l 91 it - 0xo-

trahyd
rEi §5; )Wlﬁ-ﬁn@ﬂﬁmﬂ-ﬂubanmﬁnﬂj@@hﬁe@dmwwﬂmazo| 2

égs) S Foolobst el kD2 g Bl irHacorintiab S Rifonyl-phenyl)4-methyl-thiazol-

?EE; hg g)emyl]iﬁemb}-ﬂ,mrdxﬁbuh?l’-mhﬂ&d Exu9)y3-13-B-{3eF16odo-4-hiethzatsulony ]l phefifd p4-
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(Ex. 38) Trpesul P eyl ofeh (higzel 2yl ﬂ%?%’#et’?\ﬁ ph“ge zfs'{sr[\ﬁsth. azol - 2
syl - 3Flclsrqr6mb4qewlfpnyi -mmethylthjazol- (tsedq}g;,z yl-propionamide

oty - BREERIT ) CL e Tl st bheayl ymtbyt hiszol - mpidol oo
ester (Emdt(l):'.x..‘%[,Z-{3-[5-(3-Fluoro-4—methanesulfonyl—phenyl}-—4—methyl-th1azol—2—yl]-ureldo}-Z-
U0y oL b2k e o WL BgF {80k 157 SRR BN 1 -
: phenyl)-!-methyi-thmzol 2-yl]-3-pyndm—2-ylmethyl -urea (Ex25), N-(2-dimethylamino-ethyl)-3-
{3-[5-(4-mcthanesulfonyl-3-uiﬂnqromethyl-phenyleethyl-thiazol—l-yl]-ureido}-propioﬁ-
amide (Ex.26), 1-{5-{4-Methanesulfony}-3-trifluoromethyl-phenyl)-4-methyl-thiazol-2-y1}-3-
pyridin-3-ylmethyl-urea {(Ex.27), 1-f5-(4-Methanesulfonyl-3-trifluoromethyl-phenyl)-4-methyl-
thiazol-2-yl}-3-{2-methoxy-ethyl)-urea (Ex.28), 1-(2-Hydroxy-ethyl)-3-[5-{4-methane-sulfonyl-




(Ex.41),1-(2-Cyano-et hyl)-3-[5-(4-net hanesul fonyl -3-trifluoronethyl -phenyl)-
4-methyl - -thiazol 2 yl]-urea

(Ex. 41), 1-[5- (4- Met hnesui fonyl -3-tri fl uoronet hyl - phenyl)-4-nmeth3l - thi azol
2-yl ] - 3- WO MESMISIB- aza- bi cycl of 3. 2. 1] oct 3-yl)-urea ( §2004/009586

N(4- (3-[5-(4- Met hane-

sul fonyl -3-trifluoronethyl-phenyl) - 4 rret hyl -t hi azol - 2-yl ] -ureido}-butyl)-ace
tam de _(

R 5° Abut e pheasdl s thiagol 2l (Bx 20 TAHEYSIGT Bl azol - 2-
yl]-ur Wamm El-m.ﬂuoaemd;hmﬁen Y)-dsheéthyltthiazdiD- ]-um(ExBO), 1-[5-(4-
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{3-[S g ﬂi@sﬂlﬁmyl—S-tnﬂuorometth hen l)-4—methyl thiazol-2-y1]-3-[3-(2-oxo-
triflu rorrefhyl henyl )-4-nméth bi azo % F -urei do) - acetlc add tert-butyl
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( EXSS) Edroxf-etii KL (Dimbithanesdlfo ﬁd—@-"mﬂuoromethyl— henyl)-4-methyl-thiazol-2-yl}-urea
met hanesul on) heny -4- rret hyI t hi azol y urea
( Ex. 56§Ext lr&m @thﬂzézssm@mdmﬂfﬁtmhbw 009586
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3-{3-[5;(3-Cyano- 4- rret hanesulf onyl - phenyl) 4- et h&/l t higzol - o
emgthylpheayitmethpthisgalrd-pikuredel@pstic ad

ylj-ur butyl ester {Ex.47),
4ot ol ?ﬁ@%@‘%‘“‘ﬁi}"" PSR ARER ¢ eyl thinaoh 2yl 3-3-{4-methyl

]g F)lj 0 ? O:leﬂ-‘a@ltg;] fm?(t;mpﬂ]-ﬁze[: {Ex.48), (S)-2-{3|—[5t (ﬁl-l\;lcthanesulfonylﬁ-rtnﬂuoromegzy)l-
3-{3- [%h ”ﬁﬁ%ﬁtﬁﬁ énazoy h: Xo]) NandEh opionarhi (Ex.4y), }S)li {%a[b{(ﬁz(

ETEE'; hgg?ﬁtlﬂahﬁsﬂfon Feaifljorémethiiptenilip4agahyldhiaidl-2:viPuttido}ipropionicasidtthyl

et e SE 5B 9 SRl Medhapesnlfonst phemd 4 mep- bbb ety
[ gr ((32 %g}@?’!& rret(%r%)s L:Il| lfso(r?ﬁdﬁhﬁ%erﬁullfgn’%p Yf‘]’ﬂeﬂllylazol ﬂ]—B-{” ei do} =aceti c
add r emprghgdxy%yl—li-oxo-propyl)—urm (Ex.SZ), {3- [5-(4-Methanesulfonyl-phenyi)—4—methyl-
thiazol-2-yl}-ureido}-acetic acid tert-butyl ester (Ex.53), 1-(3-Hydroxy-propyl}-3-[5-{4-
methanesulfonyl-phenyl)-4-methyl-thiazol-2-yl}-urea (Ex.54), 1-(2-Hydroxy-ethyl)-3-[5-(4-
methanesulfonyl-phenyl)-4-methyl-thiazol-2-yl}-urea (Ex.55), 1-(4-Hydroxy-butyl)-3-[5-(4-
methanesulfonyl-phenyl)-4-methyl-thiazol-2-yi}-urea (Ex.56), 1-[5-{4-Methanesulfonyl-phenyl)-



ester
(Ex. 67),1-[5-(4-Fl uoro-3-net hanesul f onyl - phenyl ) - 4- et hyl -t hi azol -2-yl]-3-(2

- hydroxy- eth %%/ﬁurea

(Ex.”68), 1- ¥ 3- et hanesul f onyl - phenyl ) - 4- net hy| p¢ctEPIO4/0s86 | - 3- (2
- 0XO0- tetrahydro furan-3-yl)-urea =~ 57 :

(Ex.,69), 1-[5-(4-Fl uoro- 3- net hanesulfonyl phenyl) - 4- net hyl -

hi 20 aBshlial SR RNoL o laxy?m&m%& (2588, 655:8Q4 Methane-

sul fo n%/ kulﬁinyhyﬂe)aWﬁﬁéthylLﬂﬂdabﬁz-@l]auBa&b}}N-uﬁﬁitHﬂ]:n-p.ryd)@rqﬂdamnﬁdd (Ex58), but y!
ester

o 5 b Byl M fRiamstojtoavihepst frrpgshu- il 2rad ol ppggionic acd vert-butyl
pheny! )a&eﬁmkmj, 1t{hieyaabedy) 31 P(@ﬁethﬁféulfc?n%wﬁfnhe %I&lyi thidvol-2-ylj-urea

Pyrrolidine- di car boxyl i'c acid 2-amd | uor o- 4- met hane-

sul fony(%@n%)[ “f-Graneyt-methaagsifo gphfnrMa@;h Shiazol 3-yij-areido}-propronic
0 Sl el

( Ex 73) yl]-ureldo}-N,N—dlmetbyl-proplonam.lde (Ex.62), 2-{3-[5- 3-Cyano—4—methana onyl-phenyl)-

glz[etS [ ((j|3ne %ﬁﬁ@ﬂwﬁ y mw MW&L i-@ %zgljm-gth}‘ll)%affi?@—m oyl]-

3- q/anoﬂaa:eta dxmnésuﬁanﬂ@hyﬁyimmyﬂ&xw 2-yl}-urea (Ex.64), 3-{3-[5-(4-Flnoro—3-

Pyr ol i B gg;wmw@%mam%%maxe () Frs- Fffmuo
1-{[S (5‘1&&&5{)1%&1% fl) B-(ﬂﬂe@ﬁﬁwﬁfoﬁw—aﬂﬂ) dfeh (Ex.66
) (2 Hydroxy et I) 3- (4 n'e anesul fonyl 3-trifiuoronet hyI phenyl
Fluoro @Ptban onyirpheny) yyll-ureido}-acetic acid tert-butyl
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1-[ 2- (h&zbblﬁd]%yhemha%ﬁ-%ﬁo—pbbm ‘hre3 {ER70)33- [3-[5-(3-Chloro-4-methane-
e g SR FR e Ry ST i ey Dropibuic 348 erk bitlyl collrTBx.71), and 1-
rrFt ganf Wbﬁmyﬂ}s{swﬂwﬁ-ﬁm&uﬂoumph&ﬁ%mﬁ%mbﬂﬂﬂmox adi az
ol - 5- ur
( Ex. 8%) i’;za)( gsorlnt e §: i’moltfl@ﬁdwwboadgﬂayidmdf Is{[§-63-fluonordrmethanenet hane

S ek U ot el

f1 uoro- gthylrthigzol-2-yi}-
ot haontide B T3 19 e }"@? %‘P"%ﬁ“‘%?“8¥'th“W4"§“‘f‘§‘ shigzol Zpleacbamont]- ) 0 (o

| aznl &zyhdmeﬁhxfbb é’&d)ﬁzlcﬂiyl&b& (BCAL, B2ORA6 A& Edfe-1-oiirboxgic acid [5-(3-

et haﬁg) Mhﬁ%ﬁ%ﬁ %ﬁﬂﬁ@%ﬁiﬁlﬂﬁﬁg]@#ﬂy%ﬁﬁ { ﬁ fluoro-4-m

(Er. 84)d1&ari:3x;(h3 aEﬂrz-mﬁiJe)i'—[E[ byl Phenyl ethyl- 1-2-yl}-amide}

ethyij-3-[5-(3-fluor hanesul f onyl - phenyl nmet hyl -t hi azol - 2 yl]-urea

(Ex. 85)¢ E;g. 1-8-Hydroxy-ethyl)-3-[5-{4-methanesulfonyl-3 uorometh -phenyl)-4-methyi-

o et |h fgh- ﬁ@g@d?ﬁ%%?-ﬁy%ﬁdiﬁﬁﬂl&}boﬁéd@[ﬁ {448k Bads et hanesu
se)su!fopﬂ~ - Mﬂ&m@ﬂml@qﬁhmda(msmd (S)-Pyrrolidine-

|
(
E S (3

han ethisizbb2vyl]-aptide) (EX.78a Jrmad frbmt Tubier 7 11-[2-(§ Lrt-Bub-ok&ealt fijtthfil-3d 54Boxadi ez
Ol - 2-Y Iy - e ¥ methanesulfonyl-phenyl}4-methyl-thiazol-2-yi}-urea (Ex.79), 1-[5-(3-Fluoro-4-
methanesulfonyl-phenyl}-4-methyl-thiazol-2-yl}-3-[2-(3-methyl-{1,2,4]oxadiazol-5-yl}-ethyl}-

urea (Ex.80), 1-[2-(3-Ethyl-[1,2,4}oxadiazol-5-yi)-ethyl}-3-{5-(3-fluoro-4-methanesulfonyl-
phenyl)-4-methyl-thiazol-2-yl}-urea (Ex.81), 1-[2-{3-Ethyl-{1,2,4Joxadiazol-S-yl)-ethyl}-3-[5-(3-
fluoro-4-methanesulfonyl-phenyl)-4-methyl-thiazol-2-yl}-urea (Ex.82), 1-[5-(3-Fluoro-4-
methanesulfonyl-phenyi)}-4-methyl-thiazol-2-y1}-3-{2-{3-isopropyl-[1,2,4]oxadiazol-5-yl})-ethyl}-

Ex-
"1 82015 3 el 23 GR TR sl P51 Bl S B B ©7)
et



urea

(Ex.88),1-[2-(5-Ethyl-[1, 3, 4] -oxadi azol -2-yl )-ethyl]-3-[5-(3-fl uoro-4-nethan
esul fonyl - phenyl)-4-net hyl tbiazol-2-yl]-urea

( Ex. 89) , WQ B90582351%0r 0- 4- et hanesul f onyl - phenyl ) - 4- PCT/EP2004/009586

met hyl -t hi azol - 2-yl]-3-[2-(5-isopropylss[ 1, 3, 4] oxadi azol -2-yl)-ethyl]-urea
(Ex.90),1-[2-(S- Cydopropyl-[1, 3, 4] oxadi azol

L) oy (B 83 213 B by B (T 48RS SIS G ey S 19143 Adord ieane-

t hi azol

( Ex. 91)mﬂeéﬁﬂ&!®f¢-m!ﬂm*ﬂ¥h@-2 1] ea (Bii84)7 DY 2-23-sert Butyh{d,2,4oxadiagd-S-ylhor o- 4-

(Ex. oo b b o pkncnfEnylibhenvi) £ it ifacll ' ifurea (Ex.85), 1-42-43-

d: agol Timethylahinyinbrhgl-[132,4 Rxhdingd] S-yi)-ech i3 6-( 3-Aub - medivmestlfonyl-phdnyl) - t hi az
0 y

( Ex. sa?,)‘l@etﬁlas‘a @sﬂml %ra’flalraa (5 3 bl 3k Brgro-hmethpnssolfopdpbenril-frmehyl: o yi - 3.2
((EiH-9|4) iQLylg-B I dor J#re’zh ﬁgasdlxﬁz?loﬁﬂ)-e%nurra (E’Ls-])’[%[&(st ﬁllua%_ﬁm 2-yl]-3-[2
E E§< 19ggm plmmll 1441;:4:1:}1;!@!1&3;;:!—2-@}]@@[2 -(5 methyl [1,3 4]oxadxazol 2-yl}-ethyl}-

(3-f1 Shrds (6% a0 #ﬁn@@m#‘%@ %ﬁ% {50 ioso 4 rpethanesulfonyl-

( Ex. 96)phény{l)64—ﬁﬁtﬂ?ll~maml4-yi] -urea (Ex.89), 1-{5- (3—Fluoro-4~methanwulfonyl-phenyl)-{l—
Enanee ) B b Byl Y SRl L S @8, Y 5. 027! -4

(Ex. 97 GytiohPopyB| £3 MRIQIASGL L ASA | AS6-Dlopo s ecBantsVolthylheappctedtyl - 3 [ 2-
(Bx oopligsal xlhmé&”@??fﬁbrtﬁﬂéﬁzysn&%hﬂs;ﬁﬁﬁml- i)yl 5-63-qnoros- Q)

(E &hégmﬂ%@ By Bbhanh 23 96 YresXE B, 4-B3(S-ter-Buty 1,3 4Joma-

st df on -WMNMMW{WP@Y&+@@IM}&MH ~yl]-urea .

&0 BRI 1 hs TS Mdaro WL RB ek phenyl)-4:meshyl-thiazol- 2yl -2 (1 dmidagal 4,
' F%ﬁ’!’ﬁf“’?g‘ﬁfﬁ*ﬁ“hﬁ“&?ﬂ“ﬁ“‘?"“*@ flical) Eectyt hissol 2 v1]-342-

ot ot Vit SR AS e A e REE Y Y- Gt metl 1 il Arthe P31 ) - ur e
I%I EJE)r( o‘%ﬂﬁ%ﬁoﬁ%ﬂ onylp kfmr: ) njfeﬂlngtdk]lmrdtzhl aurea (Ex.%}, 1-[5.(3 Faoro-4-

1- ( 3- hynsthangs M 4 y 31m-*%-ﬁ)-ethyi]-

{hazol 357} 5&‘?*%“%%@?%&%%@?@“ HEPTEIS L s (5 (5 ¢

hyl - 3H1H—umdazol—4—yl)-=thyl]—uru (Ex.98), 1- [2—(1-Butyl-1H-mndazol—4—yl)—ethyl] 3-[5~(3 fluoro-4-

| daz ol b Mt S et 4S5 TR 20951 QS b Y o

ol -2-yi|-urée

( Ex. 1059lfohy}-fhendi}-meshgi-thizvel-Dafiess[a- ﬂqmﬁutﬁkﬁimhiﬂaﬁolmﬁwﬂ:ﬁ]wm 2.yl bs-l [

o R Sk L4 48

E :E)ljorlggt)ﬁ Hoamas eaz}ééﬁ?l}%?éﬂ (ExﬁOWPthSL(SIFM&Mmadﬁhésuﬂézﬁ@-phcnyiH
i dazol mg.tlgyl fh'ﬁqlr@ﬂ? }-34{2- ﬁ’(%hlwmﬁﬂ‘%ﬁ%@ﬁmﬂbﬁﬁﬁﬁlmﬂﬂﬁﬁ? t hi azo

£ gl b o g e

yl) - et imidazalderd] yl}-um (Ex.103), 1-[5-(3-Fluoro—4-m -phenyl)-4-methyl-

20051 8’%&&%@‘#&%&%’%‘6@%@%&%&%%&4 o1 Bt e 0

P IR 18 oy

[5-(3- AL a%&-ﬁmmﬁéﬁw@ %ﬂﬁ@%ﬂ%&vﬂ%@ﬂ?mﬂ-

(BX. 118} ifid ol b-yhledi-urea (Ex.105a), 1-[2~(2-tert-Butyl-1H-imidazol-4-y1)-ethyl}-3-[5-(3-
finoro-4-methanesulfonyl-phenyl)-4-methyl-thiazol-2-yl]-urea (Ex.106), 1-[2-(1H-Benzo-
imidazol-2-yl)-ethyl}-3-[5-{3-fluoro-4-methanesulfonyl-phenyl)-4-methyl-thiazol-2-yi}-urea
(Ex,107), 1-[5-(3-Fluoro-4-methanesulfonyl-phenyl)-4-methyl-thiazol-2-y1}-3-[2-(1H-tetrazol-5-
yl)-cthyl]-urea (Ex.108), 1-[2-(1-Ethyl-1H-tetrazol-5-yl)-ethyl]-3-[5-(3-fluoro-4-methane-



1H i m dazol -4-yi)-eb6yl ]-3-[5-(4-nmet hanesul fonyl -3-trifluoro-nethyl-phenyl)-4
- et hyl -t hi azol 2-yl]-urea

(Ex. 111), 1- 3- Chl or o- 4- met hanesul f onyl - phenyl ) - 4- et hyl -t hi azol - 2-yl]-3-[
2-(3- ethy q NSOUSEY adi azol - 5-yl ) -ethyl ] -urea PCT/EP2004/009586
(Ex.112), 1-[ 5- (3 Chl or o- 4- net hanesul f oyl - phenyl ) - 4-

nmet hyl -t hi azol 2-yl]-3-[2-(1-ethyl -1 Himdazol -4-yl)-ethyl]-urea (Ex.113),

o e o heastet sty thinsol vl s (B 109), A-12-B-Bebrh Bhaetippl- Syasbrlb s 1 ) - o

lelz u r5 qs-(mﬁgmline:hmmuonyl lhen )-?{-meth l-th1a201-32-yl] -urea {%7:-110)# [2-{115%:11 1-I .
1) - ; 4- getlﬁ;&dgqﬁlézﬁﬁe@éo ‘lﬁ' ) ee;[neg/ulllonyl 4mﬂ(uorg-ymgph%i-phgleyi)ﬁggiﬁjyl-tﬁny1 pheny
(. 115 (e B4 1 b USEBlordihdch el Bpbetyl) e iy kol -2 Wi 278 3ane-

isu'[ fZO? %leﬂxyh{{l ioxadva]mlgm-aMH -ugeay(Bx.112), 1- [5-(3-Cilxor£}4-methanwulfonyl-phenyl)—4~
P o Btk AR Sl 1y 1 AERRBDSPH Y bt RASER drs, TBBYGHAY 70! -2V

[ 2;] (1- quhaﬂekﬂmbptmﬂa+m¢¢yimbl}z-ﬂa{3w(semﬁ -dewzol-2- 3 )yethyl]-orsa {Bras4), f ony|
pheny

(Ex. 118 1 Afrert %ﬁl o aﬁﬁ@rﬁﬁﬂi?’i&ﬁfﬁmﬁwssuuomwvlwmhﬂ-

t1 hl[ 22?2‘%@‘1’6&2"3} ﬁ;%aQEx.Eﬁ)yi-{iJ('f-Eﬂiyﬂ@iﬂot 3y lethyBf $173-]3- i@ 2z of 251 Ul Rbchasdrd

sul f ony sulfpnyirphenyl)-4rmethyl-thiszok2vil- M(@ﬂjﬁp,zl 213dihyin . Z4oxadizpad-Stvlk- y1 } et hy

H g oS 500 SR IR oo Epenl D mh Bl RN 71 5 1
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PCT/ EP2 eiidzd)298BS-{2-¢Dethipl- 1 imidagol-4vid}-ethyf diredE& 1A 9), and 1-[5-(4-Methane-
sulfonyl-phenyl)-4-methyl-thiazol-2-yl}-3-[2-(1-propyl-1H-imidazol-4-yl}-ethyl}-urea (Ex.120).

Compounds of formula I that are also of formula XVI

H,C
’ \>_'\ /! '
N\ xwi.
\\
CHS A

C are shown in Table 8 below, the method of preparation being described hereinafter. The table
also shows mass spectrometry data. The Examples are in free form. ' :
TABIE 8
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MH+
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\/\io iy
123 : O,G'L 446.2
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WD 2005/ 021519 PC r/ EP2004/ 009596 63 A sol ution of

3-tert-Butoxycarbonyl am no-propionic acid (0.5 g, 2.64 nmol)
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sulfonyl-phenyi)-4-methyl-thiazol-2-yl}-3-[2-(4-methyl-pyrazol-1-yl)-ethyl}-urea (Ex.154).



~NOS~T SOFII wherein Tis a 5- or 6-nmenbered heterocyclic ring
having one or nore ring hereto atonms sgl ected fromthe group consisting of
oxygen, nitrogen and sul phur, with a conpound of formula Il HZN N | N-N
[1l  under conditions known per se; (B) reacting a conpound of formula IV N
-N oS\ I/ 0O SOIV wth a conpound of fornmula Il under conditions
known per se; (C reacting a conmpound.pf formula VN | ~- NHZ I \ SOSO
F V67 with a conpound of formula VI N I

1. A compound which is 1-[2-(2-ethyl-2H-tetrazol-5-yl)-ethyl]-3-[5-{3-fluoro-4-

methanesulfonyl-phenyl)-4-methyl-thiazol-2-yl]-urea, in free or salt form,

2. A pharmacentical composition comprising the compound according to claim 1, in free °

or salt form, together with a pharmaceutically acceptable diluent or carrier.

3. Use of the compound according to claim 1, in free or salt form, in the manufacture of
a pharmaceutical composition for the treatment of a disease mediated by

phosphatidylinosirol 3-kinase.

4, Use according to claim 3 where the disease mediated by phosphatidylinositol 3-
kinase is respiratory diseases, allergies, rheumatoid arthritis, osteoarthritis, rheumatic
disorders, psoriasis, ulcerative colitis, Crohn's disease, septic shock, proliferative
disorders such as cancer, atherosclerosis, allograft rejection following transplantation,

diaberes, stroke, obesity or restenosis.

S. Use according to claim 4 where the respiratory diseases are selected from asthrna,
acute lung injury (ALI), adule respiratory distress syndrome (ARDS), chronic
obstructive pulmonary, airways or lung disease {COPD, COAD or COLD), including .
chronic bronchitis or dyspnea associated therewith, emphysema, as well as
exacerbation of airways hyper-reactivity consequent to other drug therapy, acute,
arachidic, catarrhal, croupus, chronic or phthinoid bronchitis, aluminosis, anthracosis,
asbestosis, chalicosis, cystic fibrosis, ptilosis, siderosis, silicosis, tabacosis and

byssinosis.

6. A pracess for the preparation of the compound as defined in claim 1, in frec or salt

form, which comprises the steps of:



~N N VI under conditions known per se; and (ii) recovering the resultant
conpound. 66
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with a compound of formula ITl under conditions known per se;

(C} reacting a compound of formula V
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with a compound of formula VI

S=N
0

under conditions known per se; and

(ii) recovering the resulrant compound.





