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olal Aaiae f Anfuse e 058 Ay g0l 1Y @ld A g S Aila (0 oy a5 Lege

SR A g LD LA

«—(C1¢) alkyl =0 ~(Cy¢) alkyl «—(Cy) alkyl -OH «—(C)¢) alkyl ;————a R"
s dus —(Cyg) alkyl =(Csg) alkyl «—(Cy6) —O —(Cy5) alkyl —(Css) cycloalkyl
~0 —(C14) alkyl «—OH 4wl oo U § LS (Lolal Aofise o lagius e cycloalkyl

GRIO }i

A giall Leadld 5 cdus Lﬁi-:‘ leie Lagla g stereoisomeric dawadl 4 a9 3! W pa IS i

—ilgby T dapall LS oy AIX o) a1 GBlay il (¥

:‘n.,.mR0

Jagi 3 Cua clalia Y =1 ) monocyclic or bicyclic <ialall 488§ dlal aryl (V)

R® dbaud prsan oo DA oLt Lol aryl

\o—% i3 monocyclic or bicyclic <ulalall 44§ dalal heterocyclyl hlas Jilan (Y)

Do Blhds (Ll

benzimidazolyl, 1,3-benzodioxolyl, benzofuranyl, benzoxazolyl, benzothiazolyl,
benzothiophenyl, cinnolinyl, chromanyl, indazolyl, indolyl, isochromanyl, isoindolyl,

isoquinolinyl, phenylpyridyl, phthalazinyl, pteridinyl, purinyl, pyridyl, pyridoimidazolyl,

YAYA

Vo



- Y. -

pyridopyridinyl, pyridopyrimidinyl, pyrimidinyl, quinazolinyl, quinolyl, quinoxalinyl or

1,4,5,6-tetrahydro-pyridazinyl,

Sle W ¢ A Lolal Aaiie f Aais e heterocyclyl hlaall QS o585 Cua

3‘ ERS :\Jau‘y 2Ja

i (w5)lidae heterocyclyl dalie Ll (V)

acridinyl, azabenzimidazolyl, azaspirodecanyl, azepinyl, azetidinyl, aziridinyl,
benzimidazolyl, benzofuranyl, benzothiofuranyl, benzothiophenyl, benzoxazolyl,
benzthiazolyl, benztriazolyl, benztetrazolyl, benzisoxazolyl, benzisothiazolyl, carbazolyl,
4aH-carbazolyl, carbolinyl, chromanyl, chromenyl, cinnolinyl, decahydrochinolinyl, 4,5-
dihydrooxa-zolinyl, dioxazolyl, dioxazinyl, 1,3-dioxolanyl, 1,3-dioxolenyl, 6H-1,5,2-
dithiazinyl, dihydrofuro[2,3-b]-tetrahydrofuranyl, furanyl, furazanyl, imidazolidinyl,
imidazolinyl, imidazolyl, 1H-indazolyl, indolinyl, indolizinyl, indolyl, 3H-indolyl,
isobenzofuranyl, isochromanyl, isoindazolyl, isoindolinyl, isoindolyl, isoquinolinyl,
isothiazolyl, isothiazolidinyl, isothiazolinyl, isoxazolyl, isoxazolinyl, isoxazolidinyl, 2-
isoxazolinyl, ketopiperazinyl, morpholinyl, naphthyridinyl, octahydroisoquinolinyl,
oxadiazolyl, 1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl,
1,2-oxa-thiepanyl, 1,2-oxathiolanyl, 1,4-oxazepanyl, 1,2-oxazinyl, 1,3-oxazinyl, 1,4-
oxazinyl, oxazolidinyl, oxazolinyl, oxazolyl, phenanthridinyl, phenanthrolinyl,
phenazinyl, phenothiazinyl, phenoxathiinyl, phenoxazinyl, phthalazinyl, piperazinyl,

piperidinyl, pteridinyl, purinyl, pyranyl, pyrazinyl, pyrazolidinyl, pyrazolinyl, pyrazolyl,
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pyridazinyl, pyridooxazolyl, pyridoimidazolyl, pyridothiazolyl, pyridyl, pyridyl,
pyrimidinyl, pyrrolidinyl, pyrrolidinonyl, pyrrolinyl, 2H-pyrrolyl, pyrrolyl, quinazolinyl,
quinolinyl, 4H-quinolizinyl, quinoxalinyl, quinuclidinyl, tetrahydrofuranyl,
tetrahydroisoquinolinyl, tetrahydroquinolinyl, 1,4,5,6-tetrahydro-pyridazinyl,
tetrahydropyridinyl, tetrahydrothiophenyl, tetrazinyl, tetrazolyl, 6H-1,2,5-thiadiazinyl,
1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl, thianthrenyl,
1,2-thiazinyl, 1,3-thiazinyl, 1,4-thiazinyl, 1,3-thiazolyl, thiazolyl, thiazolidinyl,
thiazolinyl, thienyl, thietanyl, thienothiazolyl, thienooxazolyl, thienoimidazolyl,
thietanyl, thiomorpholinyl, thiophenolyl, thiophenyl, thiopyranyl, 1,2,3-triazinyl, 1,2,4-
triazinyl, 1,3,5-triazinyl, 1,2,3-triazolyl, 1,2,4-triazolyl, 1,2,5-triazolyl, 1,3,4-triazolyl

and xanthenyl,

sas e LN P ¢ (Lalal Alaiue f Aasie ye heterocyclyl ddaliadl JSaud) Cua

Ji §R8 A-L.u\‘,.}

acridinyl, azabenzimidazolyl, azaspirodecanyl, azepinyl, azetidinyl, aziridinyl,
benzimidazolyl, benzofuranyl, benzothiofuranyl, benzothiophenyl, benzoxazolyl,
benzthiazolyl, benztriazolyl, benztetrazolyl, benzisoxazolyl, benzisothiazolyl, carbazolyl,
4aH-carbazolyl, carbolinyl, chromanyl, chromenyl, cinnolinyl, decahydrochinolinyl, 4,5-
dihydrooxa-zolinyl, dioxazolyl, dioxazinyl, 1,3-dioxolanyl, 1,3-dioxolenyl, 6H-1,5,2-

dithiazinyl, dihydrofuro[2,3-b]-tetrahydrofuranyl, furanyl, furazanyl, imidazolidinyl,
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imidazolinyl, imidazolyl, 1H-indazolyl, indolinyl, indolizinyl, indolyl, 3H-indolyl,
isobenzofuranyl, isochromanyl, isoindazolyl, isoindolinyl, isoindolyl, isoquinolinyl,
isothiazolyl, isothiazolidinyl, isothiazolinyl, isoxazolyl, isoxazolinyl, isoxazolidinyl, 2-
isoxazolinyl, ketopiperazinyl, morpholinyl, naphthyridinyl, octahydroisoquinolinyl,
oxadiazolyl, 1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl, o
1,2-oxa-thiepanyl, 1,2-oxathiolanyl, 1,4-oxazepanyl, 1,2-oxazinyl, 1,3-oxazinyl, 1,4-

oxazinyl, oxazolidinyl, oxazolinyl, oxazolyl, phenanthridinyl, phenanthrolinyl,

phenazinyl, phenothiazinyl, phenoxathiinyl, phenoxazinyl, phthalazinyl, piperazinyl,
piperidinyl, pteridinyl, purinyl, pyranyl, pyrazinyl, pyrazolidinyl, pyrazolinyl, pyrazolyl,
pyridazinyl, pyridooxazolyl, pyridoimidazolyl, pyridothiazolyl, pyridyl, pyrimidinyl, Ve
pyrrolidinyl, pyrrolidinonyl, pyrrolinyl, 2H-pyrrolyl, pyrrolyl, quinazolinyl, quinolinyl,
4H-quinolizinyl, quinoxalinyl, quinuclidinyl, tetrahydrofuranyl, tetrahydroisoquinolinyl,
tetrahydroquinolinyl, 1,4,5,6-tetrahydro-pyridazinyl, tetrahydropyridinyl,

tetrahydrothiophenyl, tetrazinyl, tetrazolyl, 6H-1,2,5-thiadiazinyl, 1,2,3-thiadiazolyl,
1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl, thianthrenyl, 1,2-thiazinyl, 1,3- \o
thiazinyl, 1,4-thiazinyl, 1,3-thiazolyl, thiazolyl, thiazolidinyl, thiazolinyl, thienyl,

thietanyl, thienothiazolyl, thienooxazolyl, thienoimidazolyl, thietanyl, thiomorpholinyl,
thiophenolyl, thiophenyl, thiopyranyl, 1,2,3-triazinyl, 1,2,4-triazinyl, 1,3,5-triazinyl,

1,2,3-triazolyl, 1,2,4-triazolyl, 1,2,5-triazolyl, 1,3,4-triazolyl and xanthenyl,
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halogen ()
—NO; (¥

-CN (¥
~C(0)-NH, (¢
-OH (o

~NH, (1
—0-CF; (VY

Ja 3 & a lalia Y €= &3 monoceyclic or bicyclic «italall 45U RN aryl (/\

—0-(C15) alkyl s halogen Al 53 3aa oy WD Jf (Lald cLalal aryl

s e DA ) W Lolal Alafie e Aafas (558 Cua —(Cig) alkyl (3

¢« methoxy residue (3a ji -OH «(NH; ¢ halogen

Bas o LB o Wil o Lalaf Aaiie e o Alasiae 0585 Cua —0O-(Cyg) alkyl (O

¢« methoxy residue (s o -OH «NH, ¢ halogen —
5 —S0-CH; ()
‘-—SOz-CF;; (\ Y

13 «O-(C1.g) alkyl s «-C(O)-NH, « halogen (e J&Y! e 3aaly P R® 058 o dayde
clala ) £=1 i3 monocyclic or bicyclic ilad) 45l5 f 4l aryl o R® culg
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azetidine, azetine, azocane, azocane-2-one, cyclobutyl, cyclooctane, cyclooctene,
cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, 1,4-diazepane, 1,2-diazepine, 1,3-
diazepine, 1,4-diazepine, [1,4]diazocane, [1,2]diazocan-3-one, [1,3]diazocan-2-one,
dioxazole, dioxazine, dioxole, 1,3-dioxolene, 1,3-dioxolane, furan, imidazole,
imidazoline, imidazolidine, isothiazole, isothiazolidine, isothiazoline, isoxazole,
isoxazoline, isoxazolidine, 2-isoxazoline, ketopiperazine, morpholine, 1,2-oxa-thiepane,
1,2-oxathiolan, 1,2-oxazine, 1,3-0xazine, 1,4-0xazine, oxazole, [1,4]oxazocane,
[1,3]Joxazocan-2-one, oxetan, oxocane, oxocan-2-one, piperazine, piperidine, phenyl,
pyran, pyrazine, pyrazole, pyrazoline, pyrazolidine, pyridazine, pyridine, pyrimidine,
pyrrole, pyrrolidine, pyrrolidinone, pyrroline, 5,6,7,8-tetrahydro-1H-azocin-2-one,
tetrahydrofuran, tetrahydropyran, tetrahydropyridine, tetrazine, thiadiazine, thiadiazole,
1,2-thiazine, 1,3-thiazine, 1,4-thiazine, 1,3-thiazole, thiazole, thiazolidine, thiazoline,
thietan, thiocane, thiocane-1,1-dioxide, thiocane-1-oxide, thiocan-2-one, thiomorpholine,
thiophene, thiopyran, 1,2,3-triazine, 1,2,4-triazine, 1,3,5-triazine, 1,2,3-triazole or 1,2,4-

triazole
=0 & J9y Ge ol ) aaly I RP e In 1 () anl s Anties f Ansis e (05855
«—(Co2) alkylene -(0)-NR'® 3 il dkai o Q

« methylene ¢«-SO,- «-NR'*-C(0) «-NR'’-C(0)-NR"
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¢-(CH2)m-NR'°-C(0)-NR'°-(CH,),-
-(CHz)u-S-(CHy)n ¢-(CHz)m-NR'*-(0)-(CHz)s-
¢(CH)m-S02-NR'*-(CH,)y ¢-(CHy)m-C(0)-(CHy),-
¢-(CH2)m-NR'%-S0,-(CHy),-
¢-(CHg)m-NR'%-S0,-NR "-(CH,),-
¢-(CH2)m-CH(OH)-(CHz)n-
¢-(CH2)m-O-C(0)-NR'°~<(CH,),-

«—(Cy3) alkylene —O —(Cy.3) alkylene—

«—(Cp3) alkylene -§(0),- «(Cy3) alkylene -S(O)-
-(CH,)n-NR’-C(0)-O-(CHy),-

«—(Cz.3) alkylene - N(R'®) «<(C,.3) alkylene -S(O),- NH-(R'%)
«~(Co.3) alkylene -C(O) —O-

o e Ly ibine f pbiliiasan Lo JSm gn leby et &5 LS a R ua

)

;\.‘Aﬁa.u Pr= é_,m\ PRV UJSBJ -(CHz)n- _,i -(CHz)m- :\.L:u‘y alkylene é)gﬂ U)S:ﬁ :-‘P

§ ¢—OH J -NH, ¢ halogen —s3aa ey U Jf WS Lolal Alagiuse
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halogen — 8aa e 5 LG PR cLatad Ao J A e (Cas) sil> alkylene

«—QOH Ji «-NH, «

Ui o o Aafis e alkyl Eus (Crq) alkyl ¢ hydrogen atom (s s 30 P R!

R & oy e o aal g

4§ Aol aryl «(Cp) alkylene -C(0)-O-R® «(Cy.3) alkylene -C(O)-NH-R°
S L (Lslal Aagise aryl gd s g Dbl ) 6= <3 monocyclic or bicyclic <islal

«perfluoroalkylene (Ci.3) ¢lediyad (Bam LS o R® ¢ua (R® ddaud goas e o UDG
«—(C13) alkylene —S(0) —(Cj4) alkyl

«—(Cy.3) alkylene —S(O); —(C;3) alkyl

«—(C13) alkylene —=S(O)- N(R*) -R”

«—(C13) alkylene —O —(C,4) alkyl

e Jlida (3 s het «—(Co3) alkylene —het _ji «—(Cq.3) alkylene —(Cs.5) cycloalkyl

azepine, azetidine, aziridine, azirine, 1,4-diazapane, 1,2-diazepine, 1,3-diazepine, 1,4-
diazepine, diaziridine, diazirine, dioxazole, dioxazine, dioxole, 1,3-dioxolene, 1,3-
dioxolane, furan, imidazole, imidazoline, imidazolidine, isothiazole, isothiazolidine,
isothiazoline, isoxazole, isoxazoline, isoxazolidine, 2-isoxazoline, ketopiperazine,

morpholine, 1,4-oxazepane, 1,2-oxa-thiepane, 1,2-oxathiolane, 1,2-oxazine, 1,3-oxazine,
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1,4-oxazine, oxazole, oxaziridine, oxirane, piperazine, piperidine, pyran, pyrazine,
pyrazole, pyrazoline, pyrazolidine, pyridazine, pyridine, pyrimidine, pyrrole, pyrrolidine,
pyrrolidinone, pyrroline, tetrahydropyridine, tetrazine, tetrazole, thiadiazine thiadiazole,
1,2-thiazine, 1,3-thiazine, 1,4-thiazine, 1,3-thiazole, thiazole, thiazolidine, thiazoline,
thienyl, thietan, thiomorpholine, thiopyran, 1,2,3-triazine, 1,2,4-triazine, 1,3,5-triazine,

1,2,3-triazole or 1,2,4-triazole
R daud gy 52a o UDE f LW cLolal Aaiae o Alafise y het s
«—(C1.4) alkyl o hydrogen Lea ¢(jilisa J oblaasas Je JSRT 4R
8 il dad ) 4 R?

Do bl t‘}..'ai A—¢ b dala A R'-N-R%-V

azepine, azetidine, dioxazole, dioxazine, 1,2-diazepine, 1,3-diazepine, 1,4-diazepine,
imidazole, imidazoline, imidazolidine, isothiazole, isothiazolidine, isothiazoline,
isoxazole, isoxazoline, isoxazolidine, 2-isoxazoline, ketopiperazine, morpholine,
oxazole, piperazine, piperidine, pyrazine, pyrazole, pyrazoline, pyrazolidine, pyridazine,
pyridine, pyrimidine, pyrrole, pyrrolidine, pyrrolidinone, pyrroline, tetrahydropyridine,
tetrazine, tetrazéle, thiazole, thiadiazole, thiazolidine, thiazoline, thiomorpholine, 1,2,3-

triazine, 1,2,4-triazine, 1,3,5-triazine, 1,2,3-triazole or 1,2,4-triazole

R Aol 5 DG o ¢ Al Lolal Aafise f Aafine je Ailal) Cus
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alkoxy (Ci. «(Ci.g) alkyl «=O «—OH ¢ iodine ¢« bromine « chlorine ¢ fluorine (—= R"
alkyl —=SO,- (C14) alkyl «C(0)-0-(Ci4) alkyl «NH, «-CN «-C(0)-OH ¢-NO; <)

«(Co.s) alkyl —SO, —perfluoroalkyl (Ci-3) «—(Co.3)
«—C(0) “NH —(C1.5) alkyl «(Cos) alkyl -SO,-N(R'®-R*
«-NR'3-C(0)-NH —(Cy5) alkyl <—C(0) -N —[(Ci5) lalkyl o
NR'® ~C(0)-NH-[(C.5) Jralkyl s ¢ -S-R'"® ¢-C(O)-NH.-
«(Cr¢) alkyl s perfluoroalkyl (C1.3) « hydrogen (& 33 (e JS R? 4R'® s
Pt A"

1 B_lda alia V€= 3 monocyclic or bicyclic <lalall 455 o dgalal aryl (V)
j Aafe o e aryl s ¢ fluorenyl j anthryl « biphenylyl ¢ naphthyl « phenyl .

RY daud psas o W00 S Wl f Lalal Ao
t e 53w heterocyclyl dalia JilSou (Y)

acridinyl, 8-aza-bicyclo[3.2.1]oct-3-yl, azaindole ( 1H-pyrrolopyridine),

azabenzimidazolyl, azaspirodecanyl, azepinyl, azetidinyl, aziridinyl, benzimidazolyl,
benzofuranyl, benzothiofuranyl, benzothiophenyl, benzoxazolyl, benzthiazolyl, Vo
benztriazolyl, benztetrazolyl, benzisoxazolyl, benzisothiazolyl, carbazolyl, 4aH-

carbazolyl, carbolinyl, chromanyl, chromenyl, cinnolinyl, decahydrochinolinyl, 1,4-

diazepane, 4,5-dihydrooxa-zolinyl, dioxazolyl, dioxazinyl, 1,3-dioxolanyl, 1,3~
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dioxolenyl, 6H-1,5,2-dithiazinyl, dihydrofuro[2,3-b]-tetrahydrofuranyl, furanyl,
furazanyl, imidazolidinyl, imidazolinyl, imidazolyl, 1H-indazolyl, indolinyl, indolizinyl,
indolyl, 3H-indolyl, isobenzofuranyl, isochromanyl, isoindazolyl, isoindolinyl,
isoindolyl, isoquinolinyl, isothiazolyl, isothiazolidinyl, isothiazolinyl, isoxazolyl,
isoxazolinyl, isoxazolidinyl, 2-isoxazolinyl, ketopiperazinyl, morpholinyl,
naphthyridinyl, octahydroisoquinolinyl, oxadiazolyl, 1,2,3-oxadiazolyl, 1,2,4-
oxadiazolyl, 1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl, 1,2-oxa-thiepanyl, 1,2-oxathiolanyl,
1,4-oxazepanyl, 1,2-oxazinyl, 1,3-oxazinyl, 1,4-oxazinyl, oxazolidinyl, oxazolinyl,
oxazolyl, phenanthridinyl, phenanthrolinyl, phenazinyl, phenothiazinyl, phenoxathiinyl,
phenoxazinyl, phthalazinyl, piperazinyl, piperidinyl, pteridinyl, purinyl, pyranyl,
pyrazinyl, pyrazolidinyl, pyrazolinyl, pyrazolyl, pyridazinyl, pyridooxazolyl,
pyridoimidazolyl, pyridothiazolyl, pyridyl, pyridyl, pyrimidinyl, pyrrolidinyl,
pyrrolidinonyl, pyrrolinyl, 2H-pyrrolyl, pyrrolyl, quinazolinyl, quinolinyl, 4H-
quinolizinyl, quinoxalinyl, quinuclidinyl, tetrahydrofuranyl, tetrahydroisochinolinyl,
tetrahydrochinolinyl, 1,4,5,6-tetrahydro-pyridazinyl, tetrahydropyridinyl,
tetrahydrothiophenyl, tetrazinyl, tetrazolyl, 6H-1,2,5-thiadiazinyl, 1,2,3-thiadiazolyl,
1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl, thianthrenyl, 1,2-thiazinyl, 1,3-
thiazinyl, 1,4-thiazinyl, 1,3-thiazolyl, thiazolyl, thiazolidinyl, thiazolinyl, thienyl,
thietanyl, thienothiazolyl, thienooxazolyl, thienoimidazolyl, thietanyl, thiomorpholinyl,
116-thiomorpholinyl, thiophenyl, thiopyranyl, 1,2,3-triazinyl, 1,2,3-triazolyl, 1,2,3-

triazolyl, 1,2,4-triazolyl, 1,2,5-triazolyl, 1,3,4-triazolyl and xanthenyl,
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cRM :dnu\}) aa

—$¢ <43 monocyclic or bicyclic <alall 4515 o dlal heterocyclyl ddalia JidSau (™)

R™ dland 3o Lo UG W Lol Aaie §f Aafiee ye Ll Vo
(-(CHp)m-NR!%-S0,-NR'*-(CHy),- ¢3 il 4l 5 2 G
¢-(CHp)m ¢-(CHz)m-CH(OH)-(CHz)y-
~(CHp)m-C(O)-NR'*-(CH;)o- ¢-(CHz)m-O-(CHo)n-
¢-(CH)m-NR'%-C(O)-NR'*-(CHp)y- ¢-(CH2)m-SO2-(CH2),-
-(CHz)m-C(0)(CHy)a- ¢-(CH)m-NR'*-C(O)-(CH)w-
((CH2)m-SO2-NR'*-(CHp)s- ¢-(CH2)-S-(CH2)u-
¢-(CHz)m-NR'- ¢-(CH);m-NR'°-S02-(CHp)y-

ol ¢-(CHp)m-O-C(0)-NR'°-(CHa),-
¢-(CH2)m-NR'°-C(0)-O-(CHa),-

¢-(CH2)m-SO02-NR "°-(CHy)p- ¢-(CHp)m-S-(CHo)u-
¢-(CH2)m-NR'%- ¢«(CH2)pm-NR'%-8S0,-(CH,),-

~(CHy)m-0-C(O)-NR'*-(CHy),-
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¢-(CHy)m-NR'*-C(0)-0-(CH,),-

U= i = oiihide o Blae Gaa Je JSm gny

M

hydrogen atom (pa 5 3 33 ()

R Aand oy LW ) LD Lolal st o Aafise e Cpg alkyl (Y
-C(O)-N(R') —R" (¥

~(CHz)m -NR'® (¢

R™ Uaud 50 DG S LD (Lolaf Alatase of Aafiue ye V-1 2 aryl (o

Y o—¢ <3 monocyclic or bicyclic «lalall 45U PRWN heterocyclyl ddalie JilSau (1

(R ddand g saa o WA Lald ff Lolal Dagie f Aagiue e lla
R Aacd 5 U S L8 Lolal Aage J Aafias 42 (Cig) cycloalkyl (V
O B0 R?

hydrogen (

halogen (Y

R Aol 5 WG LA (Lolal Aagus o Aafius e (Cru) alkyl (¥
«—perfluoroalkyl (C;.3) (¢
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(R daud 53 WD f LalS (Lolal Aafse ff Alagus e phenyl (0

—:4 R Cus alkylene ~O-R" (1

hydrogen (i

R a5y LD LS ol Aaine f dlaias 32 (Cr) alkyl (@
R Aaud 5o LG LoD Lolaf Aafise f Aafiss y2 phenyl (z o

—CF; (.\

CHF, (—

-NO, (V¥

-CN (/\
¥ ) =5 s —SOR! (3 .

¥ 5) =t s SO-NR')-R™ ()

«(Co4) alkylene —~C(O)-R"" (1

«(Cos) alkylene —C(0)-O-R'' (VY

«(Co4) alkylenc —C(O)-N(R')-R'? (V¥

«(Co4) alkylene -NR'')-R" (V¢ 1o
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«(Co4) alkylene ~NR'’-80,-R"(V o

«S-R'% (1

«—(Co-2) alkylene —-C(0O)-0O-(Cy4)- alkylene -O-C(O) —(C;4) alkyl (\ \s
«C(0)-0-C(R"*, R'®) -0-C(0)-R"" (YA

«—(Co2) alkylene —C(0)-O-(Cz.4)- alkylene -O-C(O) —O—(C.¢) alkyl (14
«~C(0)-0-CR", R'®) ~0-C(0)-0-R"" (Y-

R™ ddand o LG 4 Lild Aol aryl Jasiud Cus «(Cou) alkylene —(Cooia) aryl (¥

b lial JalSull Jasdy Sua «(Coq) alkylene —heterocyclyl (Caups) Jalia JlSaw (YY

(R' daud 9 WD o Lo A0la] Jasis § heterocyelyl

eLolal Alasie o Aatie e cycloalkyl Cus «(Coy) alkylene — (Css) cycloalkyl (Yv

(R dadd 5 DG Lol

o gy DA LS Lolal Ay ff Aafiue e het Cus (Cou) alkylene —het (Y

R
«(Co4) alkylene perfluoroalkylene —O-CH(C;.3) —~CH»-O- (Co4) alkyl (\' °
(Y 5 Y & wua SO,-NR') - R” (Y1

«=(Co4) alkylene ~C(O)-NR')-R"™ (YV
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«=(Co4) alkylene -N(R')-R” (YA

o
o o H

| N\—y N NH \N/O%O Q
RO G S N QP

N—S  HO o o H n-OMe H

A H

o 0
NH NH N

0o 0 ~ / 0 Na=0
et LB T S S

N=N N—S N—

NN

methyl A Me sy

g —aY) Apda o dpuled Aila (S5 LgiSah 5 ) sladd) W ae ~OR™ 8 Juail 13

RP o dla € ) aal g Jasas o Jasun ¥ Al

¢ hydrogen (} —:lea y cpilisa o oBlaie s Je JSR' (R

RP dand 5 LG o LS cbalal Aaguas o Aafise e (Cr) alkyl (¥
«~(Coss) alkyl =(Cs.g) cycloalkyl (¥

¥ §V =1ty SO-R' (¢

YVYA



— r’o —
afin o Aafiw o e s2a e US aryl 5 alkyl Cus (Cog) alkyl —(Ce.1a) aryl (

(R ddaud 5 OB LA (Lola]
«—perfluoroalkyl (C;.3) ("
§ —OR" (V

heterocyclyl dataall JdSpull Cua «(Co6) alkyl —heterocyclyl (Cais) dalie S (A

o R ddaud 5 DG LA Lola Aasise o Aadee e saa e JS alkyl s

P e b liaa Adls (oS5 Legr Asiall nitrogen 33 ae s e R (R

azepine, azetidine, dioxazole, dioxazine, 1,4-diazepane, 1,2-diazepine, 1,3-diazepine,
1,4-diazepine, imidazole, imidazoline, imidazolidine, isothiazole, isothiazolidine,
isothiazoline, isoxazole, isoxazoline, isoxazolidine, 2-isoxazoline, ketopiperazine,
morpholine, [1,4]oxazepane, oxazole, piperazine, piperidine, pyrazine, pyrazole,
pyrazoline, pyrazolidine, pyridazine, pyridine, pyrimidine, pyrrole, pyrrolidine,
pyrrolidinone, pyrroline, tetrahydropyridine, tetrazine, tetrazole, thiazole, thiadiazole,
thiazolidine, thiazoline, thiomorpholine, thiophene, 1,2,3-triazine, 1,2,4-triazine, 1,3,5-

triazine, 1,2,3-triazole or 1,2,4-triazole
R daud g D0 ¢ A0 Lolal Aapise §f Addise e 8l Sy
- ¢-C(0)-N(R'%)-R® ¢-CF;3 ¢-OH =0 ¢-C(0)-O-R'® ¢-CN «—NO, « halogen s—> R"

«~(Co.g) -O-R' «(Cs) cycloalkyl {N(R'®)-R¥

YAYVA
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NR')-8(0),-R"°

Y ) =1 us -SD-R' SR Y FV au s

Y ) = v Cua SOV-NR')-R?

«alkoxy-phenyl (Cy4) «—(Co.4) alkyl —C(0)-O-C(R'* R'®) -O-C(0)-R"?
«perfluoroalkyl (Cy.3) «—(Coq) alkyl —C(0)-O-C(R'’ R'®) -0-C(0)-0-R"’

—ik lae 34§ -NH-C(0)-O-R" «-NH-C(O)-NHR" ¢-O-R'®

N
O Z 0 (@] 0 0
=N
/([)j\ )j\N/OH \R )J\N/S(\)(%F /S\OZ /U\N//
n-OMe N 0 H 7N o

H O\ //O N\NH \N/o 0]
-0 o) \
piantaneaWaNl e
N—S HO o)
0 0 9 0
0
/K( / OfLN N)ko \N/U\NH ﬁk/NH ﬁ/NH
| | N =\ \ o)
N=N H
Y

methyl 4 Me Cus
‘(Cl-6) alkyl ¢ hydrogen ‘_A 3aa csh ds R20 P R]O

«perfluoroalkyl (Cy3) o «(Ci4) alkyl —O-(Ci4) alkyl «(Cos) alkyl -OH

YYYA



—_ r'\/_
a5l G5 S 5,0 ey ae o ¢(Crg) alkyl ¢ hydrogen a 33s e JSR' 4R
(el Aativee f Aafine e (585 Al gDl 1T D Lpgy S Aila Gy 5S0 0 8 Laga

SR Al g DG L

«=(C16) alkyl —O —(Cy.¢) alkyl «—(Cy,s) alkyl -OH «—(Cy) alkyl ——»a R"
dals &us «—(Cy) alkyl =(Css) alkyl «—(Ci.6) —O —(Cyg) alkyl —(Csg) cycloalkyl o
~0 —(C14) alkyl «~OH dkaul g U Jf LS (Lols] Aot Aafis 42 cycloalky!

6Rlo }i
Maa A i) Leadld 5 i b Lie Jals  stereoisomeric W s S 3
o RO Ly oI daall S jay ) a1 130 (Blay el (¥

s B_l—33a alia Y €= 3 monocyclic or bicyclic cililall 485 dolsl aryl (")
P VY-S aryl <o ¢ fluorenyl 9 anthryl ¢ biphenylyl « naphthyl ¢ phenyl

(R® ddaud oo LD o Lald o Lolad Alagiee
10 3 la heterocyclyl ddalie JalSuu (Y)

benzimidazolyl, 1,3-benzodioxolyl, benzofuranyl, benzoxazolyl, benzothiazolyl,
benzothiophenyl, cinnolinyl, chromanyl, indazolyl, indoly}, isochromanyl, isoindoly], \o
isoquinolinyl, phenylpyridyl, phthalazinyl, pteridinyl, purinyl, pyridyl, pyridoimidazolyl,
pyridopyridinyl, pyridopyrimidinyl, pyrimidinyl, quinazolinyl, quinolyl, quinoxalinyl or

1,4,5,6-tetrahydro-pyridazinyl,

YVYA



e uw (S Lalal Aafiee o Aafiee e heterocyclyl Jaldall JidSaudl o) oS5 Cua

ji fRs &u‘ 5 5aa
*(e 3_l3s heterocyclyl Jalie JudSon (¥

azabenzimidazolyl, benzimidazolyl, 1,3-benzodioxolyl, benzofuranyl, benzothiazolyl,
benzothiophenyl, benzoxazolyl, chromanyl, cinnolinyl, 2-furyl, 3-furyl; imidazolyl, °
indolyl, indazolyl, isochromanyl, isoindolyl, isoquinolinyl, isothiazolyl, isoxazolyl,

oxazolyl, phthalazinyl, pteridinyl, purinyl, pyrazinyl, pyrazolyl, pyridazinyl,

pyridoimidazolyl, pyridopyridinyl, pyridopyrimidinyl, 2-pyridyl, 3-pyridyl, 4-pyridyl,
pyrimidinyl, pyrrolyl; 2-pyrrolyl, 3-pyrrolyl, quinolinyl, quinazolinyl, quinoxalinyl,

tetrazolyl, thiadiazolyl, thiazolyl, 2-thieny! or 3-thienyl, Ve

¢ (s 8,lias heterocyclyl ddalia (i ddlia) SUX Jafiud

acridinyl, azabenzimidazolyl, azaspirodecanyl, azepinyl, azetidinyl, aziridinyl,

benzimidazolyl, benzofuranyl, benzothiofuranyl, benzothiophenyl, benzoxazolyl,
benzthiazolyl, benztriazolyl, benztetrazolyl, benzisoxazolyl, benzisothiazolyl, carbazolyl,
4aH-carbazolyl, carbolinyl, chromanyl, chromenyl, cinnolinyl, decahydrochinolinyl, 4,5- Vo
dihydrooxa-zolinyl, dioxazolyl, dioxazinyl, 1,3-dioxolanyl, 1,3-dioxolenyl, 6H-1,5,2-
dithiazinyl, dihydrofuro[2,3-b]-tetrahydrofuranyl, furanyl, furazanyl, imidazolidinyl,
imidazolinyl, imidazolyl, 1H-indazolyl, indolinyl, indolizinyl, indolyl, 3H-indolyl,
isobenzofuranyl, isochromanyl, isoindazolyl, isoindolinyl, isoindolyl, isoquinolinyl

(benzimidazolyl), isothiazolyl, isothiazolidinyl, isothiazolinyl, isoxazolyl, isoxazolinyl, Y.
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isoxazolidinyl, 2-isoxazolinyl, ketopiperazinyl, morpholinyl, naphthyridinyl,
octahydroisoquinolinyl, oxadiazolyl, 1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,5-
oxadiazolyl, 1,3,4-oxadiazolyl, 1,2-oxa-thiepanyl, 1,2-oxathiolanyl, 1,4-oxazepanyl, 1,2-
oxazinyl, 1,3-oxazinyl, 1,4-oxazinyl, oxazolidinyl, oxazolinyl, oxazolyl, phenanthridinyl,
phenanthrolinyl, phenazinyl, phenothiazinyl, phenoxathiinyl, phenoxazinyl, phthalazinyl,
piperazinyl, piperidinyl, pteridinyl, purinyl, pyranyl, pyrazinyl, pyrazolidinyl,
pyrazolinyl, pyrazolyl, pyridazinyl, pyridooxazolyl, pyridoimidazolyl, pyridothiazolyl,
pyridinyl, pyridyl, pyrimidinyl, pyrrolidinyl, pyrrolidinonyl, pyrrolinyl, 2H-pyrrolyl,
pyrrolyl, quinazolinyl, quinolinyl, 4H-quinolizinyl, quinoxalinyl, quinuclidinyl,
tetrahydrofuranyl, tetrahydroisochinolinyl, tetrahydrochinolinyl, 1,4,5,6-tetrahydro-
pyridazinyl, tetrahydropyridinyl, tetrahydrothiophenyl, tetrazinyl, tetrazolyl, 6H-1,2,5-
thiadiazinyl, 1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl,
thianthrenyl, 1,2-thiazinyl, 1,3-thiazinyl, 1,4-thiazinyl, 1,3-thiazolyl, thiazolyl,
thiazolidinyl, thiazolinyl, thienyl, thietanyl, thienothiazolyl, thienooxazolyl,
thienoimidazolyl, thietanyl, thiomorpholinyl, thiophenyl, thiopyranyl, 1,2,3-triazinyl,
1,2,3-triazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, 1,2,5-triazolyl, 1,3,4-triazolyl and

xanthenyl,

sas e WG (8 Lolal Aapue S Aasus e heterocyclyl daliall (Kol Gus

Ji fRs &u‘}a
s R®
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. bromine 4 « chlorine « fluorine A
NO; (¥

-CN (¥

~C(0)-NH, (¢

-OH (o

~NH, (1

~0-CF; (Y

Jasu 3 & clalia ) €1 3 monoceyelic or bicyclic wililall 48l8 §f dpalal aryl (A

«—0-(C15) alkyl J halogen ddaul s33aa ey UG §f Lkt Lalal aryl

—saa o LD Lald f Lolal st e o Alafise (055 i —(Cig) alkyl (3

¢« methoxy residue (3. j -OH «(NH; ¢ halogen

saa o UG ) Lol f Lolal Aoty ff Aaduse (9585 Cus —0-(Crg) alkyl () +

¢« methoxy residue (3 j -OH «(NH; ¢ halogen —
4§ -S0,-CH; (M
‘—SOz-CF;; (\ Y

13 «0-(Ci.g) alkyl s} «-C(0)-NH; ¢ halogen (e JI) e 32aly & R ()5S of byl
«alia Y €= &3 monocyclic or bicyclic <ildlall 453 f dpalal aryl (o R culg

YVYA

Vo



_2\_

—i0e i 335 a4 D s il

phenyl, pyridyl, pyridyl-N-oxide pyridyl, pyrrolyl, furyl, thienyl, imidazolyl, pyrazolyl,
oxazolyl, isoxazolyl, thiazolyl, triazolyl, isothiazolyl, thiadiazolyl, pyrimidinyl,

pyridazinyl, pyrazinyl

U;HJ?BH&J.\&..._A}TN%\}JQ\)AZGJ‘\ h\y“m‘,iumﬁum)gcu)ﬁj

=0 ilaul 5

«(Co2) alkylene (0)-NR'® ¢ yilua ddad ) 4 Q

s methylene ¢-SO,- «-NR'-C(0) «-NR'°-C(0)-NR'®
(Co3) alkylene -C(O0)-O —(Cy.,) alkylene

3aa oo e DB Y 5 e Aafuue ¢ Aafius & (Cry) alkyl ¢ hydrogen s R

«—(Cy3) alkylene —C(O) -NH-R® ¢R'? ddad 4
«perfluoroalkylene (C).3) «—(C,3) alkylene —C(O) -O-R'*
«—(C13) alkylene —S(O) —(C;4) alkyl

«=(Cy.3) alkylene —S(0), —(C,.3) alkyl

«—(C13) alkylene —S(0),- N(R*) -R*

«=(Cy13) alkylene —O —(C,.4) alkyl

5~ (Cp3) alkylene —het j «=(Co.3) alkylene —(Cs5) cycloalkyl

YYVA
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azepine, azetidine, aziridine, azirine, 1,4-diazepane, 1,2-diazepine, 1,3-diazepine, 1,4-
diazepine, diaziridine, diazirine, dioxazole, dioxazine, dioxole, 1,3-dioxolene, 1,3-
dioxolane, furan, imidazole, imidazoline, imidazolidine, isothiazole, isothiazolidine,
isothiazoline, isoxazole, isoxazoline, isoxazolidine, 2-isoxazoline, ketopiperazine,
morpholine, 1,2-oxa-thiepane, 1,2-oxathiolane, 1,4-oxazepane, 1,2-oxazine, 1,3-oxazine,
1,4-oxazine, oxazole, oxaziridine, oxirane, piperazine, piperidine, pyran, pyrazine,
pyrazole, pyrazoline, pyrazolidine, pyridazine, pyridine, pyrimidine, pyrrole, pyrrolidine,
pyrrolidinone, pyrroline, tetrahydropyridine, tetrazine, tetrazole, thiadiazine thiadiazole,
1,2-thiazine, 1,3-thiazine, 1,4-thiazine, 1,3-thiazole, thiazole, thiazolidine, thiazoline,
thienyl, thietan, thiomorpholine, thiopyran, 1,2,3-triazine, 1,2,4-triazine, 1,3,5-triazine,

1,2,3-triazole or 1,2,4-triazole
R™ adaud 5y DG §f ¢ A5 (Lolal Aadine o Aafiue e het Cus
5 sblse Ay 2 R

t0a 303 g3l A- g b Al (4 5S5 a58 RINGREY

azepine, azetidine, 1,4-diazepane, dioxazole, dioxazine, 1,2-diazepine, 1,3-diazepine,
1,4-diazepine, imidazole, imidazoline, imidazolidine, isothiazole, isothiazolidine,
isothiazoline, isoxazole, isoxazoline, isoxazolidine, 2-isoxazoline, ketopiperazine,
morpholine, 1,4-oxazepane, oxazole, piperazine, piperidine, pyrazine, pyrazole,
pyrazoline, pyrazolidine, pyridazine, pyridine, pyrimidine, pyrrole, pyrrolidine,

pyrrolidinone, pyrroline, tetrahydropyridine, tetrazine, tetrazole, thiazole, thiadiazole,

YVAYA
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thiazolidine, thiazoline, thiomorpholine, 1,2,3-triazine, 1,2,4-triazine, 1,3,5-triazine,

1,2,3-triazole or 1,2,4-triazole,

A U S LA (Lolaf dlatis o Aafie e heterocyelyl dlalidl JSaudl Gua

‘RM

alkoxy (Ci. ¢«(Cyg) alkyl <=O «OH « iodine ¢« bromine « chlorine ¢ fluorine 2 R"
alkyl -SO;- (C14) alkyl «C(0)-O-(Cy4) alkyl ¢-NH; «-CN «-C(0)-OH «-NO; «;)

«(Cog) alkyl =SO, —perfluoroalkyl (C;.3) «—(Cq.g)
«—C(0) —NH —(C,5) alkyl «—(Co.5) alkyl -SO,-N(R'®)-R?*'
«-NR'"®-C(0)-NH —=(C,.5) alkyl «—C(0) N —[(C1.5) Jralkyl

~NR"® —C(O)"NH-[(C1.5) Jatkyl 4 ¢ -S-R'® «-C(O)-NH,-

«(Crs) alkyl s perfluoroalkyl (Cy.3) ¢ hydrogen (o4 33a e S R* JR® &ua

P e lidahet G (V) AV

8-aza-bicyclo[3.2.1]oct-3-yl, azaindole ( 1H-pyrrolopyridine), azepine, azetidine,
aziridine, azirine, 1,4-diazepane, 1,2-diazepine, 1,3-diazepine, 1,4-diazepine, diaziridine,
diazirine, dioxazole, dioxazine, dioxole, 1,3-dioxolene, 1,3-dioxolane, furan, imidazole,
imidazoline, imidazolidine, isothiazole, isothiazolidine, isothiazoline, isoxazole,
isoxazoline, isoxazolidine, 2-isoxazoline, ketopiperazine, morpholine, 1,2-oxa-thiepane,

1,2-oxathiolane, 1,4-oxazepane, 1,2-oxazine, 1,3-oxazine, 1,4-oxazine, oxazole,

YVYA
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oxaziridine, oxirane, piperazine, piperidine, pyran, pyrazine, pyrazole, pyrazoline,
pyrazolidine, pyridazine, pyridine, pyrimidine, pyrrole, pyrrolidine, pyrrolidinone,

pyrroline, tetrahydropyridine, tetrazine, tetrazole, thiadiazine, thiadiazole, 1,2-thiazine,
1,3-thiazine, 1,4-thiazine, 1,3-thiazole, thiazole, thiazolidine, thiazoline, thienyl, thietan,
thiomorpholine, thiopyran, 1,2,3-triazine, 1,2,4-triazine, 1,3,5-triazine, 1,2,3-triazole or °

1,2,4-triazole,

R™ Alasd 5 DG ¢ A (Lolal Aagise ff Adfisa pe het Cus
R A 55 UDG ¢ A8 (Lolal Aagis f Aafise 2 phenyl ()
-(CH2)u-NR'*-802-NR"*-(CHp)y- ¢38l0 3k 5 4 G

¢-(CHo)m ¢-(CH2)m-CH(OH)-(CHp)s- V-
-(CH2)m-C(0)-NR"°-(CHy)y- ¢-(CHy)m-O-(CHp)y-
¢-(CH2)m~NR'-C(0)-NR'*-(CH)y ¢-(CH2)n-SO2-(CHy)y-
«-(CH2)m-C(O)-(CHy)- «~(CH2)m-NR'*-C(O)-(CHy)y-
¢-(CH)m-SO2-NR'*-(CHy)y- ¢-(CH,)-S-(CHy)p-

¢-(CHp)m-NR'’- ¢-(CH)m-NR'%-S0,-(CHp),- Vo
3§ <-(CH)p-0-C(0)-NR'*-(CHy)y-
¢-(CHp)m-NR'°-C(0)-0-(CH,),-

YVYA
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¢«(CH2)m-SO2-NR'’-(CHy)p- ¢-(CH3)m-S-(CHa),-

¢-(CH2)m-NR!%- ¢-(CH2)m-NR'°-S0,-(CHa),-
¢-(CHp)m-O-C(0)-NR'°-(CH,),-

¢-(CHa)m-NR!*-C(0)-0-(CHy),-

V= e = iilide f iBlas sas Je Sm oyng

o M

hydrogen atom (pa 53 33 ()

R Laud 59 UDE L35 (Lola) Alaguse o Aafins 5 Cpy alkyl (¥
-C(0)-NR') -R" (¥

~(CHz)m -NR'? (¢

R Aaud gy DB LoD (Lolal Alatse o Alatws e naphthyl s phenyl (©

—i1 33 heterocyclyl dhlie JlSu (1

azepane, azepine, 1,4-diazepane, 1,2-diazepine, 1,3-diazepine, 1,4-diazepine, imidazole,
isothiazole, isoxazole, isoxazolidine, 2-isoxazoline, ketomorpholine, ketopiperazine,
morpholine, oxazole, [1,4]-oxazepane, piperazine, piperazinone, piperidine,
piperidinone, pyrazine, pyridazine, pyridazinone, pyridine, pyridone, pyrimidine,

pyrrolidine, pyrrolidinone, tetrahydropyran, 1,4,5,6-tetrahydro-pyridazinyl, tetrazine,

YAYA
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tetrazole, thiadiazole, thiazole, thiomorpholine, 116-thiomorpholinyl, thiophene, 1,2,3-

triazine, 1,2,4-triazine, 1,3,5-triazine, 1,2,3-triazole or 1,2,4-triazole,

R™ Aaud 5y WD f LAl Lolaf Alatine o Aatue e (Cig) cycloalkyl (V
O 33 R?

hydrogen ()

halogen (Y

R™ ddaud 5 D0 LalS Lolal Aafine o Alaiias 3 (Cra) alkyl (¥
«—perfluoroalkyl (Cy.3) (¢

(R' dlaud 5 LG §f LA (Lolal Alaguse f Alafws ¢ phenyl (©
—: s R Cua alkylene -O-R" (1

hydrogen (i

R ddaud 5 WD § Lol cLolal :Udglu- S e e (Cra) alkyl (o2
(R Aand o DG LS (Lalaf Aaise f ofiss s phenyl (¢

4 —CF; (»

CHF; (—

—CN (v

YVYA
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b lial Bl W Jafiudy Cua «(Cou) alkylene —heterocyclyl (Caurs) alae JilSus (A

(R Al 50 UG J Lold 40lal Jasus §f heterocyclyl
¥ 4 =5 ¢ua —SOR' (3
Y §) =t & - SO-NR')-R"Z ()«
«(Coa) alkylene -C(O)-R"' (VY o
«(Co4) alkylene —-C(0)-O-R'' (1Y
«(Cou) alkylene —C(O)-N(R')-R'> (¥
«(Cou) alkylene ~-N(R'")-R" () ¢
«(Co4) alkylene —NRlo-SOz-RIO(\ o
~SRO (VT
«—(Cy.2) alkylene —C(0)-O-(Cy4)- alkylene -O-C(O) —(C,.4) alkyl (\ \4
«—C(0)-0-C(R"*, R'®) ~O-C(0)-R"" (Y A
«—(Co2) alkylene ~C(0)-0-(C24)- alkylene -O-C(0) —O—(C) alkyl ()4
«~C(0)-0-C(R"’, R'®) ~0-C(0)-O-R"7 (Y-

R daud 5 UG §f Lo Aalal aryl Jagud Cus «(Coug) alkylene —(Coia) aryl (Y)Y Vo
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b laal Bl Jaiudy Cua «(Coy) alkylene —heterocyclyl (Caups) Jaldwe JulSau (YY

R ddaud 59 DB o LaS Apalal Jass § heterocyelyl

bolal Aot o dadis e cycloalkyl Cua ¢«(Co4) alkylene — (Cs.) cycloalkyl (Y¥

(R ddaud 5 LB Lol

Aaul gy UG o Lo Lalal Aaiie o Adfiie e het Cus (Coy) alkylene —het (V¢

R

¢(Co4) alkylene perfluoroalkylene —O-CHx(C1.3) -CH»-O- (Cos) alkyl (Yo
(Y 3V & wcua -80,-NR'Y) - RP (Y1

«—(Co) alkylene -C(O)-N(R'))-R" (YV

«—(Co4) alkylene -N(R'')-R" (YA

YVYA
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methyl A Me Cus
&S] Lo f Apuled Aila (85 Leiad 5 slaall A ae —ORY A8 Jusil 1)
R e By £ Y aaly Jases S Jass Y Jlly o
—:laa cpibida ¢ opbilae as Jde JS R R
« hydrogen ()
(R Uaud 5 U f L (Lolal Alafiee o Aatuse 5 (Cri) alkyl (¥
e K alkyly aryly clediad Gaw W A aryl Cus =(Cos) alkyl =(Cors) aryl (¥
¢ RP daud o UG o Lol o Lolal ol o lilafiee @ saa
«—O-R"7 (¢

A hlioll JiSus Ny alkyl &as (Cog) alkyl —heterocyclyl (Caps) Jaldwe JalSaw (0
Lalal iladie o pliladiie yé saa e IS s cledy 20 B WS * heterocyclyl

o R ddaud 5 DG S Lol

—1 e 3 lide Adla (85 o 80 Legy Ahaiiall  nitrogen 53 sy s R (R

\yo
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azepine, azetidine, 1,4-diazepane, dioxazole, dioxazine, 1,2-diazepine, 1,3-diazepine,
1,4-diazepine, imidazole, imidazoline, imidazolidine, isothiazole, isothiazolidine,
isothiazoline, isoxazole, isoxazoline, isoxazolidine, 2-isoxazoline, ketopiperazine,
morpholine, [1,4]Joxazepane, oxazole, piperazine, piperidine, pyrazine, pyrazole,
pyrazoline, pyrazolidine, pyridazine, pyridine, pyrimidine, pyrrole, pyrrolidine,
pyrrolidinone, pyrroline, tetrahydropyridine, tetrazine, tetrazole, thiazole, thiadiazole,
thiazolidine, thiazoline, thiomorpholine, 1,2,3-triazine, 1,2,4-triazine, 1,3,5-triazine,

1,2,3-triazole or 1,2,4-triazole,
R Al o U0 4 ¢ Al Lolaf Aatae f Aafiae pe ddlal Cua
«-CF3 «-OH =0 ¢-C(0)-O-R'® ¢-CN «-NO; « halogen 4 R"

«—(Co3) alkylene -O-R'® ¢(Cs) cycloalkyl — «NR')-R*®  «-C(0)-NR'%)-R*

-N(R'%)-S(0)s-R"® «Si(CH;3)3
Y Ji \ = r C.\,,\A c-SDr-Rlo c-S-RlO A Ji \ ‘;A u LLP

« phenyl <alkoxy (Ci.g) «—(Ci.s) alkyl <C(O)-R'® Y 4\ = v Cua (S(0),-N(R'®)-R

«-O-CF3 «—alkoxy-phenyl
calkoxy-phenyl (Cy4) «—(Co.q) alkyl —C(0)-O-C(R'"’ R'®) -0O-C(O)-R"’
«perfluoroalkyl (Cy.3) «—(Coq) alkyl —C(0)-O-C(R"’,R'®) -0-C(0)-0-R"7

~t sk lae 34 4 -NH-C(0)-0-R'® «-NH-C(0)-NHR" (-O-R'S
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M CH OMe
o ¥ o o
0~ N R
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methyl & Me Cus
«(Ci6) alkyl ¢ hydrogen (o 3aa Je JSR* 4R
«perfluoroalkyl (Cy3) s «(Ci4) alkyl ~O~(C14) alkyl «(Cos) alkyl -OH

e sl s S 5,5 ey lae 4 «(Crig) alkyl ¢ hydrogen 8 3aa e JSR'® 5RY
Galal Aladise o Aade e 5% Al g0l 1Y @ Ayg S Aila (0 oS5 06 Lag

o R aad o DG Lale

«~(C16) alkyl =O ~(Ci.¢) alkyl «~(Ci) alkyl -OH «~(Cy.¢) alkyl ———a R"
4ls Cua —(Cy6) alkyl =(Csg) alkyl «—(Ci6) =O —(Ci5) alkyl —=(Cs) cycloalkyl
—0 —(C14) alkyl «—OH ahaud 5 DG 5 LI (Lolal daie Jf Aasies e cycloalkyl

R

Ldaps A sl Ll 5 ¢danss (5l Leia Jads  stereoisomeric o) sa S 3
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0

«* R

R®  phenyl ()

t (e 8_lidx heterocyclyl Jalie JalSa (Y)

benzimidazolyl, 1,3-benzodioxolyl, benzofuranyl, benzoxazolyl, benzothiazolyl,
benzothiophenyl, cinnolinyl, chromanyl, indazolyl, indolyl, isochromanyl, isoindolyl,
isoquinolinyl, phenylpyridyl, phthalazinyl, pteridinyl, purinyl, pyridyl, pyridoimidazolyl,
pyridopyridinyl, pyridopyrimidinyl, pyrimidinyl, quinazolinyl, quinolyl, quinoxalinyl or

1,4,5,6-tetrahydro-pyridazinyl,
Sl 0 A olal Aafise f Aiue e heterocyelyl Jaliall Qi) ;) 5<5 Cua
Ji §R8 :\-L.m‘ KL dda

—i(w b_jlida heterocyclyl dalde JilSau (¥)

pyridyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, pyrrolyl, 2-pyrrolyl, 3-pyrrolyl, furyl, 2-furyl, 3-
furyl; thienyl, 2-thienyl, 3-thienyl, imidazolyl, pyrazolyl, oxazolyl, isoxazolyl, thiazolyl,
thiadiazolyl, isothiazolyl, triazolyl, tetrazolyl, pyridazinyl and pyrazinyl,

saa e DG (L cbolaf Aagiue ff Ao 4 heterocyclyl Adalad (S Cua

wBJuMicMsﬂjﬁdm&uﬂaALm\th RS Z.L.ub.‘
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pyridyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, pyrrolyl, 2-pyrrolyl, 3-pyrrolyl, furyl, 2-furyl, 3-
furyl; thienyl, 2-thienyl, 3-thienyl, imidazolyl, pyrazolyl, oxazolyl, isoxazolyl, thiazolyl,
thiadiazolyl, isothiazolyl, triazolyl, tetrazolyl, pyridazinyl and pyrazinyl,
saa o LD o S cLolal Aafiee o Aafius pe heterocyelyl dhalaall QS ¢ua

ERs &u‘}l

s* R®

iodine ¢ bromine ¢ chlorine « fluorine ("
~C(0)-NH; (¥

j —QOH 4k .n\ﬁ aa ‘;b \:ﬁ)\: j cg;\\.\:.': chJLJ Z\Jaﬁm Ji :U.A.Cb.m o€ «(Cpyg) alkyl (V

« methoxy

OH dhaul gy daa o WG J ¢ A0 cLolal Aogas J Alafise 5 —O- (Cra) alkyl (&

« methoxy ;i

13 <=0~(Cy5) alkyl 5 «-C(O)-NH, « halogen (o J&¥I e aaly ;o R® (5 o o

clagiy =3 (3 LS heterocyclyl halie JiSu f aryl o R cuils
iOe Jlde 35 98 D S Al

phenyl, pyridyl, pyridyl-N-oxide, pyrrolyl, furyl, thienyl, imidazolyl, pyrazolyl, oxazolyl,
isoxazolyl, thiazolyl, triazolyl, isothiazolyl, thiadiazolyl, pyrimidinyl, pyridazinyl,
pyrazinyl
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O 88w ddaf o f R® ddaud g & pe € Y aal gy Aot of Alafiie y 4S5

.=O &u‘ g
«methylene «-SO,- ¢ -C(O) ¢ _yilsa 4dad 5 2 Q
«—(Co.3) alkylene ~C(0)-0-(Co2) alkylene s «—(Co.) alkylene «-C(O)-NR'°

perfluoroalkylene <«—(C,.3) alkylene -C(O)-NH-RO «(Ci2) alkyl ¢ hydrogen —» R!

4 «(C1.3) alkylene —S(0),-(C1.3) alkyl «(Cy.3) alkylene ~C(0)-O- R'® «(C}.5)
omibise o pBlaesaa Je JSRY 3RY Cus —(Cr3) alkylene —S(0),- NRY) —R*
«—(Ci4) alkyl o hydrogen atom (508 33 (»
® J.:.\L\A iday) JeP R?
0 5l g0l V= 3 Adla oy oGy a5 RIN-REV
azetidine, azetidinone, piperidine, piperazine, pyridine, pyrimidine, pyrrolidine,
pyrrolidinone, 1,2,3-triazine, 1,2,4-triazine, 1,3,5-triazine, 1,2,3-triazole, 1,2,4-triazole,
tetrazine, tetrazole, 1,4-diazepane, 1,2-diazepine, 1,3-diazepine, 1,4-diazepine, azepine,

ketopiperazine, 1,4-oxazepane, oxazole, isoxazole, isoxazolidine, 2-isoxazoline,

morpholine, thiazole, isothiazole, thiadiazole or thiomorpholine,

RM Aol 6 UG (LA (Lolal Aatiee o Uagine e 4l de genall Cua
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-C(0)-OH ¢-NO, «alkoxy (Cy4) «(Ci5) alkyl <=O «—OH ¢« chlorine ¢« fluorine B R"
perfluoroalkyl «—(Co) alkyl -SO,- (Cj4) alkyl «—C(0)-O-(C;.4) alkyl «-NH, «-CN

6(C0-8) alkyl _802 —(C1-3)
«—C(0) —NH —(C1) alkyl «—(Cop.g) alkyl -SO,-N(R'®)-R?!
«-NR'"®*-C(O)-NH —(Cy4) alkyl <—C(0) =N —[(C1.5) Jralkyl o
~NR'"* =C(0)-NH-[(C,.5) Joalkyl § ¢ -S-R'® «-C(O)-NH,-
«(C14) alkyl 9 perfluoroalkyl (Cy.3) ¢« hydrogen # 33a e (S R? 4R' cua
PV
o e s (35 (V)
8-aza-bicyclo[3.2.1]oct-3-yl, azaindole ( 1H-pyrrolopyridine), aziridine, azirine, Ve
azetidine, azetidinone, 1,4-diazepane, pyrrole, pyrrolidine, pyridonyl, imidazole,
pyrazole, 1,2,3-triazole, 1,2,4-triazole, tetrazole, pyridine, pyrimidine, pyrazine,
1,2,3-triazine, 1,2,4-triazine, 1,3,5-triazine, tetrazine, tetrazole, azepine, diazirine,
1,2-diazepine, 1,3-diazepine, 1,4-diazepine, pyridazine, piperidine, piperazine,
pyrrolidinone, ketopiperazine, furan, pyran, dioxole, 1,4-oxazepane, oxazole, Vo
isoxazole, 2-isoxazoline, isoxazolidine, morpholine, oxirane, oxaziridine, 1,3-

dioxolene, 1,3-dioxolane, 1,2-oxazine, 1,3-oxazine, 1,4-oxazine, oxaziridine,

thiophene, thiopyran, thietan, thiazole, isothiazole, isothiazoline, isothiazolidine,
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1,2-oxathiolan, thiodiazole, thiopyran, 1,2-thiazine, 1,3-thiazole, 1,3-thiazine,

1,4-thiazine, thiadiazine or thiomorpholine,
R™ Alasd 5 DA ¢ A Lolal Aotise o Aafie e phenyl (Y)
b pile dhad ) 2 G
8 ¥ Y ) Gha = m Cus (CH)meNR' 5 -(CHp)e o

M
hydrogen ( \

i s heterocyclyl Jalia (<o (¥

azepane, azepine, 1,4-diazepane, 1,2-diazepine, 1,3-diazepine, 1,4-diazepine, imidazole,
isothiazole, isoxazole, isoxazolidine, 2-isoxazoline, ketomorpholine, ketopiperazine, Ve
morpholine, oxazole, [1,4]-oxazepane, piperazine, piperazinone, piperidine,

piperidinone, pyrazine, pyridazine, pyridazinone, pyridine, pyridone, pyrimidine,

pyrrolidine, pyrrolidinone, tetrahydropyran, 1,4,5,6-tetrahydro-pyridazinyl, tetrazine,

tetrazole, thiadiazole, thiazole, thiomorpholine, 1A6-thiomorpholinyl, thiophene, 1,2,3-

triazine, 1,2,4-triazine, 1,3,5-triazine, 1,2,3-triazole or 1,2,4-triazole, Vo
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3 (Cag) cycloalkyl (¢
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R

hydrogen ()

halogen (¥

(RM Aaud o DG Lald (Lolal Aasius o Aajis e (Cra) alkyl (¥
«—perfluoroalkyl (Ci.3) (£

(R dlaud o DG Lold (Lolal Aagis f Alajwe e phenyl (0

—: s R" Cua (Cou) — alkylene -0-R"” (1

hydrogen (T

(R dlaud o U WS (Lolal Aafiae o Aoiuse 2 (Cru) alkyl (o
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-CN (¥

~NR'’-S0,-R'? (A

¥ J ) =5 Cua SOs-R" (4

¥ ) =t Cus «SONR')-R? (V+

«= (Co) alkylene -C(O)-R'' (V)

¢~ (Co.4) alkylene -C(0)-O-R'' (VY

¢~ (Co) alkylene «-N(R')-R'> (Y

«= (Co.) alkylene ~C(O)}-N(R'")-R" (¢

«= (Co-2) alkylene ~C(0) -O — (Cz4) alkylene -O-C(O) ~(Cy4) alkyl (Vo
¢~ (Co-2) alkylene —C(O) -O — (Cy4) alkylene -O-C(0)-O —(C,.¢) alkyl (\ 1
«~C(0)-0-C(R", R'%)-0-C(0)-R"7 (\V

«~C(0)-0-CR", R'*) -0-C(0) -O-R"" (VA

«=(Co3) alkylene ~O-CH,-CF,-CH,-0-(Cy.3) alkyl ()9

«=(Co.3) alkylene —O-CHp-CF2-CF-CH,-0-(Co.3) alkyl (Y +

«=(Co3) alkylene -O-CH, —perfluoroalkylene (C).3) -CH,-OH (Y
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A Ji Y\ =w d’_‘:‘; ‘_SOW'N(R“) _R|3 (‘,\,
«—(Co4) alkylene -N (R')-R" (Y¥
3 «=(Cou) alkylene C(O)-N (R'")-R" (Y¢

oAl A e ae 35 (YO
O, o) "
3:/NHO N<<\l /U\N/// )j\ \R
H
0]
/U\ OH o \({NH NH >_o\/k( ﬁNH

« methyl & Me L Cus

& O] Al f Aaulad dila (398 L 5 staall A ae ~ORY S ol 1Y)

RP e By £ Y aslg Qo o Jasa ¥

tore BliAe Adla (1) <y o 65 Lgy Alialiall nitrogenc..gh-.aRl2 Ry

azepine, azetidine, 1,4-diazepane, dioxazole, dioxazine, 1,2-diazepine, 1,3-diazepine,
1,4-diazepine, imidazole, imidazoline, imidazolidine, isothiazole, isothiazolidine,
isothiazoline, isoxazole, isoxazoline, isoxazolidine, 2-isoxazoline, ketopiperazine,

morpholine, [1,4]-oxazepane, oxazole, piperazine, piperidine, pyrazine, pyrazole,

pyrazoline, pyrazolidine, pyridazine, pyridine, pyrimidine, pyrrole, pyrrolidine, \o

pyrrolidinone, pyrroline, tetrahydropyridine, tetrazine, tetrazole, thiazole, thiadiazole,
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thiazolidine, thiazoline, thiomorpholine, thiophene, 1,2,3-triazine, 1,2,4-triazine, 1,3,5-

triazine, 1,2,3-triazole or 1,2,4-triazole,
R Aland 5 DA ¢ S Lola] Aagase f Aagise e Z8la) Cus
«-CF3 «-OH =0 ¢-C(0)-0-R"® ¢-CN ¢~NO; ¢ halogen 44 R"

«—(Co3) alkylene -O-R'®  «(Csg) cycloalkyl «NR')-R*  «-C(0)-N(R'®)-R¥

N(R'9)-S(0),-R' Si(CH3)s
Y &V =1 s -SD-R" SR Y ) Laudua

¢ phenyl calkoxy (Cis) «—(Cr.g) alkyl «<C(O)-R® <Y 4V = v Cua ¢§(0),-NR')-R¥

«-O-CF; «—alkoxy-phenyl
«alkoxy-phenyl (Cy4) «—(Co4) alkyl —C(0)-O-C(R",R'®) -O-C(0)-R"’
«perfluoroalkyl (Cy3) «—(Co4) alkyl —C(0)-O-C(R"’ R'®) -O-C(0)-O-R"?

—: .k e 34§ -NH-C(0)-O-R'® «-NH-C(0)-NHR"® ¢-O-R"’

0
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ﬁNH NH JL
S )\N )—N

« methyl .4 Me lgb Cus
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«(C1.¢) alkyl ¢ hydrogen & 33a e JSR* 4R
«perfluoroalkyl (C13) 3 «(Ca) alkyl =O-(C1.g) alkyl «(Coq) alkyl -OH

ilea sl ¢3S0 53 ey bae 5 ((Crg) alkyl « hydrogen (o 33 e JSR'S 5 RY

22 0S5 Ay cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl dala (0 oS o 600 Lag

o R Adand g DG LAl cLalad At §f Ao

«—(C1) alkyl =0 —(Ci.¢) alkyl «—(Ci.¢) alkyl -OH «—(Cy¢) alkyl ————a R"
aals L"_\:)a “'(C]-6) alkyl _(C3-g) alkyl 6"(C1.6) -0 _(Cl.s) alkyl _(C3-s) cycloalkyl
~0 —(C14) alkyl «OH b o WD § Wi (Lolal Aafiee J Alass e cycloalkyl

cho }i

gl LDl 5l s e Jals 5 stereoisomeric dawaall 4y 50 530 W) ga S

.\,}.‘A..}m
—:lgdy I a.i:u.aj\ CJL\S_)AA SIS t\)ﬁi‘}“ dla'.'x;ij (°

@ R
R® ddaud 5o LD §f LA (Lolaf Alagiss o Aafius & phenyl (V)
1 3_Uha heterocyclyl dalie JilSuu (V)
indolyl, isoindolyl, benzofuranyl, benzothiophenyl, 1,3-benzodioxolyl, indazolyl,

benzimidazolyl, benzoxazolyl, benzothiazolyl, quinolinyl, isoquinolinyl, chromanyl,
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isochromanyl, cinnolinyl, quinazolinyl, quinoxalinyl, phthalazinyl, pyridoimidazolyl,

pyridopyridinyl, pyridopyrimidinyl, pyridyl, purinyl and pteridinyl,

oo WG A balal Aaie S Abius ye heterocyelyl dhlidl Sl Cua

: (e 3044 heterocyclyl Jalse JlSua (Y o

pyridyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, pyrrolyl, 2-pyrrolyl, 3-pyrrolyl, furyl, 2-furyl, 3-
furyl; thienyl, 2-thienyl, 3-thienyl, imidazolyl, pyrazolyl, oxazolyl, isoxazolyl, thiazolyl,
thiadiazolyl, isothiazolyl, triazolyl, tetrazolyl, pyridazinyl and pyrazinyl,

Bas e UG ¢ A cLolal Aafiee o Aafuse ye heterocyclyl Aaliall JiSudl Cua

.uAJ\BMéﬁUéUJSdM&“JUJLSJ)LJ‘RSZ\LM‘y \s

pyridyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, pyrrolyl, 2-pyrrolyl, 3-pyrrolyl, furyl, 2-furyl, 3-
furyl; thienyl, 2-thienyl, 3-thienyl, imidazolyl, pyrazolyl, oxazolyl, isoxazolyl, thiazolyl,
thiadiazolyl, isothiazolyl, triazolyl, tetrazolyl, pyridazinyl and pyrazinyl,

Ao s LD (Lol (Lalal Aafae f Aatise e heterocyelyl ddaliall JiSuadl Cus

éRs Vo

s R®

iodine 5 bromine ¢ chlorine ¢ fluorine (1)

~C(0)-NH, (Y)
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«-OH ¢ halogen idaul s WD §f (Lo (Lolal dotuse o dlafine y& ~(Cr) alkyl ()

J methoxy

« halogen ddaud 5 LD (Ll (Lolal Aasie PR AT 2 =0 =(Ci4) alkyl (¢)

« methoxy

1J ~O-(C1s) alkyl sl «~C(O)-NH; halogen (e J&VI o saaly & R® (5% of Ja

(Lagis =5 (b LS ¢ heterocyclyl Llie Jious f ¢ aryl 8 R cals
Poe Jlhe (35 94 D S il

phenyl, pyridyl, pyridyl-N-oxide, pyrrolyl, furyl, thienyl, imidazolyl, pyrazolyl, oxazolyl,
isoxazolyl, thiazolyl, triazolyl, isothiazolyl, thiadiazolyl, pyrimidinyl, pyridazinyl,

pyrazinyl

Ogﬁﬂj‘s)—aul.“““‘}iRB:\L“""Jt'“—".)‘i(.’,Js‘ h‘yumj MMJPU)S:U

(Co- alkylene = -C(O)-NR'® «=(Cy.s) alkylene sl -SO,- «-C(O)- ¢ &l Ahad ) 54 Q

52)
«(Ci2) alkyl § alkyl o hydrogen 4 R
§ «Cia) alkylene §f 5l ddad ; ,a R?

= 10a 8k g0kl V= @) Al (oK a8 RIN-REV
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piperidine, piperazine, pyridine, pyrimidine, pyrrolidine, pyrrolidinone, 1,2,3-triazine,
1,2,4-triazine, 1,3,5-triazine, 1,2,3-triazole, 1,2,4-triazole, tetrazine, tetrazole, 1,2-
diazepine, 1,3-diazepine, 1,4-diazepine, azepine, ketopiperazine, oxazole, isoxazole,
isoxazolidine, 2-1soxazoline, morpholine, thiazole, isothiazole, thiadiazole or

thiomorpholine,
RM ddand o UG oLl cLolal Aot f Aagie 5 48k de genall Cua
«—NH, _,i «(Ci4) alkyl ¢ chlorine ¢ fluorine P R

PV

:L')AJE.AA";H:@(\)

8-aza-bicyclo[3.2.1]oct-3-yl, azaindolyl (1H-pyrrolopyridyl), azetidine, azepine,
aziridine, azirine, 1,4-diazepane, 1,2-diazepine, 1,3-diazepine, 1,4-diazepine,
diazirine, 1,3-dioxolane, dioxazole, furan, imidazole, isoquinoline, isothiazole,
isothiazolidine, isothiazoline, isoxazole, 2-isoxazoline, isoxazolidine,
ketopiperazine, morpholine, 1,2-oxazine, 1,3-oxazine, 1,4-oxazine, oxazole, 1,2-
oxathiolan, piperidine, pyran, pyrazine, pyrazole, pyridazine, piperazine,
pyridine, pyridone, pyrimidine, pyrrole, pyrrolidine, pyrrolidinone, quinazoline,
quinoline, tetrazine, tetrazole, thiadiazine, 1,2-thiazine, 1,3-thiazine, 1,4-thiazine,
1,3-thiazole, thietan, thiomorpholine, thiophene, thiopyran, 1,2,3-triazine, 1,2,4-

triazine, 1,3,5-triazine, 1,2,3-triazole or 1,2,4-triazole,
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S R™ Uasd oo LG Lo (Lalal ddgus o Aot e i) 340 Cus
R Aol o D0 il (Lolal Alais §f Aagise e phenyl ()
¢=Y = m Lf-l:}a—(CHz)m-NRm j‘| «-(CH2)m ‘&:"J e* G
M
hydrogen (V)
1 (e Bl ddaliae Bl (Y)
1,4-diazepane, ketomorpholine, thiophene, pyridazone, piperidine, piperazine, pyridine,
pyrimidine, pyrrolidine, pyrrolidinone, pyridonyl, imidazole, pyridazine, pyrazine, 1,2,3-
triazine, 1,2,4-triazine, 1,3,5-triazine, 1,2,3-triazole, 1,2,4-triazole, tetrazine, tetrazole,
1,2-diazepine, 1,3-diazepine, 1,4-diazepine, azepine, ketopiperazine, oxazole, isoxazole,

isoxazolidine, 2-isoxazoline, morpholine, thiazole, isothiazole, tetrahydropyran, 1,4,5,6-

tetrahydro-pyridazinyl, thiadiazole, 1A6-thiomorpholinyl or thiomorpholine,

Aol 5 DG (LW (Lolaf Aapie ff Alase j2 heterocyclyl Adakiall JalSuudl Cua

6R14
S RM laul 5 UG Lo (Lalal Aagie f s 52 —(Cr) alkyl ()

~(Cs.6) cycloalkyl ()

3

R
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hydrogen ()

halogen (Y

R Aol 5 DG Lol Lol Aaise f Aafine e (Cra) alkyl (¥
«—perfluoroalkyl (C;.3) (¢

R dlaud o D0 Lo Lalal Alagas o Aaise ¢ phenyl (0
=14 R Cus (Cou) — alkylene ~O-R" (%

hydrogen (i

R dlaud 5 DG Lol Lolal Aafine o afise 52 (Cry) alkyl (o
R Aol g DG LA olaf Alafise o Alafiss e phenyl (z
—CF; (.)

~CHF, (—&

CN (V

-NR'"’-S0,-R"® (A

¥ § Y =5 Zua SOsR! (4

¥ 5) =t Cus - SONR')-R™ (-
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= (Co4) alkylene -C(O)-R'' (1)

~ (Cos) alkylene -C(0)-O-R'' (A Y

= (Co4) alkylene «-NR')-R"? (V¥

= (Cou) alkylene ~C(O)-N(R'")-R"? (1 ¢

~ (Co-2) alkylene ~C(O) -O — (Cy4) alkylene -O-C(O) —(Cy4) alkyl (Yo
— (Co2) alkylene —~C(0) -O — (Ca4) alkylene -O-C(0)-O —(Cy) alkyl ()1
«~C(0)-0-C(R", R'®) -0-C(0)-R" (\V

«—C(0)-0-CR", R'®) ~0-C(0) -O-R'7 (YA

—:agll) A e Jlse 33 (V4

N
0] 72
N O 0
_ NHO= N /U\ FZ /”\ so /H\ SO,
); N—« N Y2 N” GE
H l’:l' CHS H 3 (0]
O 0 O
o) 0
0] X NH NH 0 _<O NH
oI Ny N -
H N,OMe o N od

methyl 4 Me Cus
=il pihae o oiblde saa e JSRZ 4R

« hydrogen (V)
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(R Aot 53 DB LA (Lol Alagne f dlafius 52 (Cr) alkyl (Y)
«=(Co.¢) alkyl =(Cs.6) cycloalkyl ()
Ji «—O-RY (2)

b il QS dly  alkyl Cus «(Cos) alkyl =(Cais) heterocyclyl dalie JilSuu (0)
RP aa il L0 Lald ol Aaee o Aatue e 30 e JS heterocyclyl

=i 5_0da heterocyclyl ddalaall JalSuull g

azetidine, cyclopropyl, cyclobutyl, 4,5-dihydro-oxazole, imidazolidine, morpholine,
(1,4)-oxazepane, oxazolidine, piperidine, piperazine, pyrrolidine, tetrahydrothiophene,

thiazolidine or thiomorpholine,

=10 B yl08a A8l 1y oS 685 Legy Alaiall  nitrogen & les R1? (R"

azetidine, cyclopropyl, cyclobutyl, 4,5-dihydro-oxazole, imidazolidine, morpholine,
(1,4)-oxazepane, oxazolidine, piperidine, piperazine, pyrrolidine, tetrahydrothiophene,

thiazolidine or thiomorpholine,
R Al g LD LA (Lala]

-C(0)-0-R"® «-CF; «-OH ¢=0 «-CN « fluorine & R'
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«—(Ci.6) cycloalkyl «-N(R'®)-R* ¢-C(0)-N(R'%)-R*
-SO,-R'? -S-R'? ¢-Si-(CH3)3 «—(Co.3) alkylene -O-R'
«—perfluoroalkyl (C,.3)
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¢ methyl & lgd Me
«(Ci.6) alkyl ¢ halogen 4 3:3a e JSR® SR
«perfluoroalkyl (Cy.3)

5l ade ddla 0 sSh le o brae o ¢(C1.6) alkyl « hydrogen & 33a e S R'® 4R
R ALY WREDRNIVD- 1 Ay LI cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl (e

5 R ddaud 5 UG ¢ A8 (Lalaf Alag

. ‘;A Rl7

YAYA



(Cs. cycloalkyl «—(Cy6) alkyl —O —(Ci¢) alkyl «—(Cy¢) alkyl -OH «—(C;s) alkyl
e cycloalkyl 4ala Cus —(Cpg) alkyl —(Csg) alkyl «<—(C) —O —(Cyg) alkyl —3)

(R § -0 —(Cy4) alkyl —OH dkaud 5 DA Jf Lild cLolal dlasis 5 Ao

A gl LDl 5 ¢dps (51 Lo Jaidi g stereoisomeric dawaall 4 500 3Y1 Wy gea S 3

s

—ilgab s T Arpeall LS joy XS £ A Glaty (3

r AR

(R® ddaud 5o LD f LoD cLolal Aatise f Alagas y& phenyl (V)

(! j Lol cL;.\LJ Adafie Ji Aafiie e LaadS Cus ¢ pyridyl or 1H-indazolyl (Y)

«R® :Ua.u“,g
=1 3 i3a heterocyclyl ddalia JilSuu (Y)

heterocyclyl Adaladll JdSuu W &1 s cthienyl, thiadiazolyl, isoxazolyl and thiazolyl,
P AR — (351 1a Cua thienyl, 2-thienyl and 3-thienyl (e s (3du Aasiue

R® Aol 5 WD Lald (Lola] dlasie
«-C(0)-NH; «-OCHj « bromine « chlorine ¢ fluorine ;4 R®
« phenyl Laa V (R® ul€ 13 ~O-(C1g) alkyl 34 oo R® (58 Y1 Ly

ioe i 34 8 D S il
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phenyl, pyridyl, pyridyl-N-oxide, pyrrolyl, thienyl, imidazolyl, pyrazolyl, oxazolyl,

isoxazolyl, thiazolyl, isothiazolyl, thiadiazolyl, pyrimidinyl, pyridazinyl or pyrazinyl

ugﬁ_)_AJiB_)_A;\JJﬁu_AJiR3Z\Lu‘}JQ‘_)Aie_‘“ h‘yum‘,iz\jm_):\cu)ﬁ}

=0 ddaud 5

cmethylene 3 «-CHy-C(O)-NH- -C(0)-0- =805~ «-C(O)- <5 s8lsa dlai o Q
hydrogen & R

3 il ddad 5 4 R?

— 100 bk g3l A-§ il dila (S 258 R'-N-R2-V

azetidine, pyrrolidine, piperidine and piperazine

«—NH2 ;i ethyl « methyl ¢ chlorine « fluorine (o& RY

P2V

0w Afde QLS e (e B3 (B3 2 (V)

8-aza-bicyclo[3.2.1]oct-3-yl, azaindolyl (1H-pyrrolopyridyl), azetidine, 1,4-diazepane,
isoxazole, isoquinoline, piperazine, piperidine, pyrazine, pyridazine, pyrimidine,

pyrrolidine, quinazoline, quinoline or tetrahydropyrane
(R™ dlaud o0 DB ) LALD (Lolal Aafiae o Aasiee e Gl 330 Cua

R daud 5 DG L3S Lolaf Alviise f Alaius e phenyl ()

YVYA
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—~(CH)m-NR'® g -(CHpm= ¢ pilaa 3daf ) 4 G
Y J Y =m s
s hydrogen atom (a5 3% 3,0 A M

(Cy-Cy)-alkyl, azepanyl, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, imidazolyl,
ketomorpholinyl, morpholinyl, [1,4]Oxazepanyl, piperazinyl, piperidinyl, piperidonyl,
pyrazinyl, pyrazolyl, pyridazinyl, pyridyl, pyrimidyl, pyrrolidinyl, 1A6-thiomorpholinyl,

1,4,5,6-tetrahydro-pyridazinyl, or tetrahydropyranyl,
R™ dadd o UDE LA (Lalal Aapee f Uadie e 5830 Eaa
P R?
halogen ()
halogen (¥
R™ Ao 5 DG ¢ Lol Lolaf Aaias of Aajine e (Cry) alkyl (¥
«—perfluoroalkyl (C;.3) (¢
R Al 5 DG L (Lolaf Alaiwe Jf Aaias 52 phenyl (©
A RY Cua (Coq) — alkylene —-0-R? ('\

halogen (i

YVYA
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R Aol 5 WD LS (Lolal Aafise f Aafiue e (Cra) alkyl (o
(R' daul 5 DB f LAS (Lol Aafies o Aafius 5 phenyl (z
—CF; (2

—CHF, (—

-CN (V¥

-NR'%-80,-R" (A

¥ ) =5 cua SOR! (4

¥ ) =1t Cus SO-NR')-R™ (V+

= (Co4) alkylene -C(O)-R'' ()

¢~ (Cou) alkylene -C(0)-O-R'"" (1Y

«= (Cos) alkylene «-N(R')-R" (VY

= (Co) alkylene —C(O}-N(R'')-R'? (1 ¢

«~ (Co2) alkylene =C(O) -O — (Cz.4) alkylene -O-C(O) —(C.4) alkyl (Vo

— (Co2) alkylene —C(O) -O = (Cz4) alkylene -O-C(0)-O —(Cy6) alkyl (\ 1

«C(0)-0-C(R"”, R'%)-0-C(O)-R"7 (VV

Vo



«—C(0)-0-CR", R"*) ~0-C(0)-0O-R" (YA

—tles ((pfiiliag ff oBlaie 3aa Je JSR'Z 4R

<hydrogen (V)

R ddaud 5 DB L3S (Lolal Aafine of afise e (Crg) alkyl (Y)
«=(Cos) alkyl =(Cs) cycloalkyl (¥)

& —0-R"7 (%)

3 e JS il 5 alkyl Cus —(Cos) alkyl — heterocyclyl ddalia JulSuu (0)
i halial QS W S5l g (R Adaud 5 LD LA cLalal Aot o Alais e

— (= heterocyclyl
j « azetidine, imidazolidine, morpholine, (1,4)-oxazepane or pyrrolidine

Do Blde Adla 0 oSy Lege Alialiall nitrogenBJECAjLuRlz SR

azetidine, imidazolidine, morpholine, (1,4)-oxazepane piperazine, piperidine, pyrrolidine
or thiomorpholine,

R dlaud o DA Wila Jf Lolal daieee f Aagiee e 43l Cupa

-NR')-R* «-C(0)-N(R'®)-R* ¢-C(0)-O-R"*-CF3-OH =0 «-CN ¢ fluorine & R"

-80,- «-8-R'? ¢-8i- (CH3); ¢(Co3) alkylene -O-R'’- ¢(C,5) cycloalkyl ¢(Cy3) alkyl

c(C1-3) perfluoroalkyl Ji «-SO»-NH R
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«—(C1.3) perfluoroalkyl P alkyl ¢« hydrogen & sas e K R ,R'

sl Al (4S5 e s e o «(Crg) alkyl ¢ hydrogen ;& 32a e JSR' R
o Aafie e dsla S Cua ¢ cyclohexyl s cyclopentyl ¢ cyclobutyl cyclopropyl (s

5 R a5 LD §f (A Lolal Ao

«—(C1¢) alkyl —O =(Cy¢) alkyl «(Cys) alkyl -OH «=(Ci.¢) alkyl ——a R"
dala dua —(Cp6) alkyl —(Cs.g) alkyl «—(Ci) —O —(Ci.8) alkyl —(Cs5) cycloalkyl
—0 —(Ci4) alkyl —OH o DG LilS (Lolal Aafies o Aasies 52 cycloalkyl

(R0 Ji

A gaiall LDl ¢da (5L lgte Jadi g stereoisomeric dawaadl 4 a5 51 ) pa JS

.L’J.\:}m
e A T Akgeall IS yas Liaf £ 521 138 3lasyy (¥
R® ddad 5 DG ) LD (Lolal Aaise f Aoiuse ye phenyl (V) & RC

L o Lo Lol Aatee J dadiie pe LadIS Cua TH- il 5 deum (V)

sRs z\.h.u‘_}a
tm 3 )lida heterocyclyl Aaline JilSau (1)

thienyl, (e U8 @3ds Aaliall JSbudl Janud Cua thiadiazolyl, isoxazolyl and thiazolyl
UG LA (Lolad Aot Ji Aafie ye (340 128 Cua ¢ 2-thienyl and 3-thienyl

R® iaud o

YVYA
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¢ phenyl L V. s R® ()58 Lexic -0-(Cyg) alkyl & R® 05 Y (of da iy

}i Jafise & 54 g phenyl, pyridyl, thienyl or pyrimidinyl : e Jlde 34 8 D S 5l

=0 daud 53 O ye o 30 atiee f R® Aad 53 < e £ — ) e Jaiiese
cmethylene sl -CH,-C(O)-NH- s (V)

<hydrogen (o» R!

3 yilie ddad 5 & R®

=0 Ji fluorine (& R"

LD Ll o slal Aafese of Aafise ¢ phenyl Cus ¢ phenyl o piperidinyl (& V

cRM a..Lu.u‘ﬁ
—C(0)- 5 3,8kedlad; 4G

:gAM

hydrogen atom, (Cy-Cy4)-alkyl, isopropyl, cyclopropyl, morpholinyl, piperazinyl,

piperidinyl, pyrazinyl, pyridyl, pyrimidyl, pyrrolidinyl or 1A6-thiomorpholinyl,
R Aol 5 UG S WS Lola] Uaiese o Aafie 52 (35080 038 Cua
3
« hydrogen atom (1) - R

¢ chlorine « fluorine (\‘)

YVYA
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(R® Jox (Cr4) alkyl ()

* R Cus ¢(Coz) alkylene —O— R' ()

hydrogen atom (f)

o R adand 5 DG LA Lolal Alafise f Aatise 52 (Cr) alkyl ()
—CF; (z)

«~S0,-R'" (0)

«—(Co4) alkylene ~C(0)-O-R'" (1)

«=(Cos) alkylene -N(R')-R'* (V)

4 «=(Co2) alkylene —C(0)-0-(Cow)- alkylene -O-C(0)-O- (Ci¢) alkyl (A)
«—C(0)-0-R"*, R'%) -0- C(0)-0-R"7 (%)

—ilaa cpifide of cpbilae Gaa e JSR'? 4R

« halogen (i)

R Aasd 5o WD LS (Lol Aatns f Alafise 52 (Cry) alkyl (Y)
o «(Cos) alkyl ~(Cs5) cycloalkyl (¥)

a5 Jtka s (55 55 Lago Al mitrogen aes e R12 5 R
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Aafiue ¢ Aafiwe e A8l Cus ¢ azetidine, morpholine, (1,4)-oxazepane or piperidine

(R A 5o WD Lol cLals]

ji c(C3-6) cycloalkyl c(C1-3) alkyl c-C(O)-O-R10 «-CF;3 «-OH «=0 « fluorine o R

«—(Co.3) alkylene -O-R"
¢(C14) alkyl § halogen & R o
5¢(Ci4) alkyl shydrogenatom ;8 3as e JSR'® 4R
«—(Co4) alkyl —(Cs3) cycloalkyl § «~(Ci.g) alkyl -OH «—(Ci¢) alkyl sa R"

4 gl Leadd 5 s ‘ﬁi._a leie Jasla 4 stereoisomeric davwaall Ay 05 3 W ga IS <

.\T_\.‘ng
tsp s o] duall LS joy XS g paY) Bl (A) 0

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-1 H-benzoimidazole-2-carboxylic

acid (1-isopropyl-piperidin-4-yl)-amide,

1-[(4-Chloro-phenylcarbamoyl)-methyl]-1H-benzoimidazole-2-carboxylic acid (1-

isopropyl- piperidin-4-yl)-amide,

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-1H-benzoimidazole-2-carboxylic acid (1- \o

isopropyl-piperidine-4-yl)-amide,

YVYA



1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-1 H-benzoimidazole-2-carboxylic

acid (1-pyrimidine-4-yl-piperidine-4-yl)-amide,

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-

ylcarbamoyl)-1H-benzoimidazole-5-carboxylic acid methyl ester,

3-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl}-2-(1-isopropyl-piperidin-4-

ylcarbamoyl)-3H-benzoimidazole-5-carboxylic acid methyl ester,

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-

ylcarbamoyl)-1H-benzoimidazole-5-carboxylic acid,

3-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-

ylcarbamoyl)-3H-benzoimidazole-5-carboxylic acid,

1-[2-(5-Chloro-thiophen-2-yl)-thiazol-5-ylmethyl]-2-(1-isopropyl-piperidin-4-

ylcarbamoyl)- 1H-benzoimidazole-5-carboxylic acid methyl ester,

3-[2-(5-Chloro-thiophen-2-yl)-thiazol-5-ylmethyl]-2-(1-isopropyl-piperidin-4-

ylcarbamoyl)- 3H-benzoimidazole-5-carboxylic acid methyl ester,

1-[2-(5-Chloro-thiophen-2-yl)-thiazol-5-ylmethyl]-2-(1-isopropyl-piperidin-4-

ylcarbamoyl)- 1H-benzoimidazole-5-carboxylic acid,

3-[2-(5-Chloro-thiophen-2-yl)-thiazol-5-ylmethyl]-2-(1-isopropyl-piperidin-4-

ylcarbamoyl)- 3H-benzoimidazole-5-carboxylic acid,

YYVA



1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-

ylcarbamoyl)-1H-benzoimidazole-4-carboxylic acid methyl ester,

3-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-

ylcarbamoyl)-3H-benzoimidazole-4-carboxylic acid methyl ester,

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-

ylcarbamoyl)-1H-benzoimidazole-4-carboxylic acid,

3-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-

ylcarbamoyl)-3H-benzoimidazole-4-carboxylic acid,

3-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-3H-imidazo[4,5-b] pyridine-2-

carboxylic acid (1-isopropyl-piperidin-4-yl)-amide,

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-2-(1-isopropyl-piperidin-4-ylcarbamoyl)-

1 H- benzoimidazole-4-carboxylic acid methyl ester,

I-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-2-(1-isopropy!l-piperidin-4-ylcarbamoyl)-

1 H- benzoimidazole-4-carboxylic acid,

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-2-(1-isopropyl-piperidin-4-ylcarbamoyl)-

1H- benzoimidazole-5-carboxylic acid methyl ester,

3-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-2-(1-isopropyl-piperidin-4-ylcarbamoyl)-

3H- benzoimidazole-5-carboxylic acid methyl ester,

YVYVA
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1-[(5-Chloro-pyridin-2-ylcarbamoy!)-methyl]-2-(1-isopropyl-piperidin-4-ylcarbamoyl)-

1H- benzoimidazole-5-carboxylic acid,

3-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-2-(1-isopropyl-piperidin-4-ylcarbamoyl)-

3H- benzoimidazole-5-carboxylic acid,

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-

ylcarbamoyl)-1H-benzoimidazole-4-carboxylic acid 1-ethoxycarbonyloxy-ethyl ester,

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1 -isopropyl-piperidin-4-
ylcarbamoyl)-1H-benzoimidazole-4-carboxylic acid 1-cyclohexyloxycarbonyloxy-ethyl

ester,

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-1H-benzoimidazole-2,4-

dicarboxylic acid 4-[(2-hydroxy-ethyl)-amide] 2-[(1-isopropyl-piperidin-4-yl)-amide],

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-4-(3-hydroxy-azetidine-1-carbonyl)-

1H-benzoimidazole-2-carboxylic acid (1-isopropyl-piperidin-4-yl)-amide,

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-1H-benzoimidazole-2,4-
dicarboxylic acid 4-[(2-hydroxy-ethyl)-methyl-amide] 2-[(1-isopropyl-piperidin-4-yl)-

amide],

YYYVA
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1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-1 H-benzoimidazole-2,5-
dicarboxylic acid 5-[(2-hydroxy-ethyl)-methyl-amide] 2-[(1-isopropyl-piperidin-4-yl)-

amide],

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-5-(3-hydroxy-azetidine-1-carbonyl)-

1H-benzoimidazole-2-carboxylic acid (1-isopropyl-piperidin-4-yl)-amide,

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-

ylcarbamoyl)-1H-benzoimidazole-5-carboxylic acid 1-ethoxycarbonyloxy-ethyl ester,

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl}-2-(1-isopropyl-piperidin-4-
ylcarbamoyl)-1H-benzoimidazole-5-carboxylic acid 1-cyclohexyloxycarbonyloxy-ethyl

¢ster,

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-5-(2-hydroxy-ethanesulfonyl)-1H-

benzoimidazole-2-carboxylic acid (1-isopropyl-piperidin-4-yl)-amide,

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-6-(2-hydroxy-ethanesulfonyl)-1H-

benzoimidazole-2-carboxylic acid (1-isopropyl-piperidin-4-yl)-amide,

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-1 H-benzoimidazole-2,4-dicarboxylic acid

4- [(2-hydroxy-ethyl)-amide] 2-[(1-isopropyl-piperidin-4-yl)-amide],

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]- 1H-benzoimidazole-2,4-dicarboxylic acid

4- [(2-hydroxy-ethyl)-methyl-amide] 2-[(1-isopropyl-piperidin-4-yl)-amide],

YVYA
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1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-4-(3-hydroxy-azetidine-1-carbonyl)-1H-

benzoimidazole-2-carboxylic acid (1-isopropyl-piperidin-4-yl)-amide,

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-2-(1-isopropyl-piperidin-4-ylcarbamoyl)-

1H- benzoimidazole-4-carboxylic acid 1-ethoxycarbonyloxy-ethyl ester,

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-2-(1-isopropyl-piperidin-4-ylcarbamoyl)- °

1H- benzoimidazole-4-carboxylic acid 1-cyclohexyloxycarbonyloxy-ethyl ester,

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-1 H-benzoimidazole-2-carboxylic acid [4-

(3- oxo-morpholin-4-yl)-phenyl]-amide,

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-2-[4-(3-0x0o-morpholin-4-yl)-

phenylcarbamoyl]- H-benzoimidazole-4-carboxylic acid methyl ester, Ve

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]- 1 H-benzoimidazole-2-carboxylic

acid [4-(4-ox0-4H-pyridin-1-yl)-phenyl]-amide,

1-(3-Methoxy-benzyl)-1H-benzoimidazole-2-carboxylic acid [4-(4-0x0-4H-pyridin-1-

yl)- phenyl]-amide,

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]- 1 H-benzoimidazole-2-carboxylic acid [4- \o

(4-ox0-4H-pyridin-1-yl)-phenyl]-amide,

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl}- 1 H-benzoimidazole-2-carboxylic

acid (8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-amide,
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1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-1H-benzoimidazole-2-carboxylic

acid [4-(2,4-dioxo0-3,4-dihydro-2H-pyrimidin-1-yl)-phenyl]-amide,

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-1 H-benzoimidazole-2-carboxylic

acid {4-(2-oxo0-0xazolidin-3-yl)-phenyl]-amide,

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-1H-benzoimidazole-2-carboxylic acid [4-

(2-oxo-oxazolidin-3-yl)-phenyl]-amide,

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methy!]-1 H-benzoimidazole-2-carboxylic acid [4-

(2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-phenyl]-amide,

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-1H-benzoimidazole-2-carboxylic

acid [4-(4-oxo-piperidin-1-yl)-phenyl}-amide,

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-1H-benzoimidazole-2-carboxylic

acid [4-(1,1-dioxo-116-thiomorpholin-4-yl)-phenyl]-amide,

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-1H-benzoimidazole-2-carboxylic acid [4-

(1,1-dioxo-116-thiomorpholin-4-yl)-phenyl]-amide,

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-1H-benzoimidazole-2-carboxylic

acid [4-(2-ox0-2H-pyrazin-1-yl)-phenyl]-amide,

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-1H-benzoimidazole-2-carboxylic acid [4-

(2- ox0-2H-pyrazin-1-yl)-phenyl]-amide,

YAYVA
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1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-1H-benzoimidazole-2-carboxylic

acid [4-(2-oxo-piperazin-1-yl)-phenyl]-amide,

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-1H-benzoimidazole-2-carboxylic acid [4-

(2- oxo-piperazin-1-yl)-phenyl]-amide,

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-4-(2-methoxy-ethoxy)-1H-

benzoimidazole-2- carboxylic acid [4-(3-0xo-morpholin-4-yl)-phenyl]-amide,

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-2-[4-(3-oxo-morpholin-4-yl)-

phenylcarbamoyl]- 1H-benzoimidazole-4-carboxylic acid,

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-5-(3-hydroxy-azetidine- 1 -carbonyl)-1H-

benzoimidazole-2-carboxylic acid (1-isopropyl-piperidin-4-yl)-amide,

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-6-(3-hydroxy-azetidine-1-carbonyl)-1 H-

benzoimidazole-2-carboxylic acid (1-isopropyl-piperidin-4-yl)-amide,

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-1H-benzoimidazole-2,5-dicarboxylic acid

5- [(2-hydroxy-ethyl)-amide] 2-[(1-isopropyl-piperidin-4-yl)-amide],

3-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-3H-benzoimidazole-2,5-dicarboxylic acid

5- [(2-hydroxy-ethyl)-amide] 2-[(1-isopropyl-piperidin-4-yl)-amide],

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-1H-benzoimidazole-2,5-dicarboxylic acid

5- [(2-hydroxy-ethyl)-methyl-amide] 2-[(1-isopropyl-piperidin-4-yl)-amide],

YYAVA
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3-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-3H-benzoimidazole-2,5-dicarboxylic acid

5- [(2-hydroxy-ethyl)-methyl-amide] 2-[(1-isopropyl-piperidin-4-yl)-amide],

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-2-(1 -isopropyl-piperidin-4-ylcarbamoyl)-

1H- benzoimidazole-5-carboxylic acid 1-cyclohexyloxycarbonyloxy-ethyl ester,

3-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-2-(1 -isopropyl-piperidin-4-ylcarbamoyl)-

3H- benzoimidazole-5-carboxylic acid 1-cyclohexyloxycarbonyloxy-ethyl ester,

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-2-(1 -isopropyl-piperidin-4-ylcarbamoyl)-

1H- benzoimidazole-5-carboxylic acid 1-ethoxycarbonyloxy-ethyl ester,

3-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-2-(1 -isopropyl-piperidin-4-ylcarbamoyl)-

3H- benzoimidazole-5-carboxylic acid 1-ethoxycarbonyloxy-ethyl ester,

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-

ylcarbamoyl)-1H-benzoimidazole-4-carboxylic acid 2-hydroxy-ethyl ester,

3-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-

ylcarbamoyl)-3H-benzoimidazole-5-carboxylic acid 2-hydroxy-ethyl ester,

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl}-2-(1-isopropyl-piperidin-4-

ylcarbamoyl)-1H-benzoimidazole-4-carboxylic acid carboxymethyl ester,

1-(3-Methoxy-benzyl)-2-[4-(3-0xo-morpholin-4-yl)-phenylcarbamoyl}-1H-

benzoimidazole-4- carboxylic acid,
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1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl] -5-(2-hydroxy-ethanesulfonyl)-1H-

benzoimidazole-2-carboxylic acid (1-isopropyl-piperidin-4-yl)-amide,

1-[(5 -Chloro-pyridin—2-ylcarbamoyl)-methyl]-6-(2-hydroxy-ethanesulfonyl)- 1H-

benzoimidazole-2-carboxylic acid (1-isopropyl-piperidin-4-yl)-amide,

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-2-(1 -isopropyl-piperidin-4-ylcarbamoyl)- °

1H-benzoimidazole-4-carboxylic acid cyclopropylmethyl ester,

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-2-(1 -isopropyl-piperidin-4-ylcarbamoyl)-

1H-benzoimidazole-4-carboxylic acid 2-methoxy-ethyl ester,

1- [(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-4-hydroxymethy1- 1H-benzoimidazole-2-

carboxylic acid (1-isopropyl-piperidin-4-yl)-amide, Vo

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl] -4-(2-methoxy-ethoxymethyl)-1H-

benzoimidazole-2-carboxylic acid (1-isopropyl-piperidin-4-yl)-amide,

1-[(5-Chloro-pyridin-2-ylcarbamoy!)-methyl]-4-(morpholine-4-carbonyl)-1H-

benzoimidazole- 2-carboxylic acid (1-isopropyl-piperidin-4-yl)-amide,

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-4-([ 1,4 ]oxazepane-4-carbonyl)-1H- \o

benzoimidazole-2-carboxylic acid (1-isopropyl-piperidin-4-yl)-amide,

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-4-(2,6-dimethyl-piperidine-1-carbonyl)-

1H- benzoimidazole-2-carboxylic acid (1-isopropyl-piperidin-4-yl)-amide,
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1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-4-(4,4-difluoro-piperidine-1-carbonyl)-1H-

benzoimidazole-2-carboxylic acid (1-isopropyl-piperidin-4-yl)-amide,

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-5-([1,4]oxazepane-4-carbonyl)-1H-

benzoimidazole-2-carboxylic acid (1-isopropyl-piperidin-4-yl)-amide,

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-

ylcarbamoyl)-1H-benzoimidazole-5-carboxylic acid 2-hydroxy-ethyl ester,

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl}-2-(1-isopropyl-piperidin-4-

ylcarbamoyl)-1H-benzoimidazole-5-carboxylic acid carboxymethyl ester,

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-4-(3-methoxy-azetidine-1-

carbonyl)- 1H-benzoimidazole-2-carboxylic acid (1-isopropyl-piperidin-4-yl)-amide,

2-(1-Isopropyl-piperidin-4-ylcarbamoyl)-1-(3-methoxy-benzyl)-1H-benzoimidazole-4-

carboxylic acid,

2-(1-Isopropyl-piperidin-4-ylcarbamoyl)-3-(3-methoxy-benzyl)-3H-benzoimidazole-4-

carboxylic acid,

1-[2-(4-Chloro-phenyl)-ethyl]-2-(1-isopropyl-piperidin-4-ylcarbamoyl)-1H-

benzoimidazole- 4-carboxylic acid,

3-[2-(4-Chloro-phenyl)-ethyl]-2-(1-isopropyl-piperidin-4-ylcarbamoyl)-3H-

benzoimidazole- 4-carboxylic acid,
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4-(3-Hydroxy-azetidine-1-carbonyl)-1-(3-methoxy-benzyl)-1H-benzoimidazole-2-

carboxylic acid (1-isopropyl-piperidin-4-yl)-amide,

1-[2-(4-Chloro-phenyl)-ethyl]-4-(3-hydroxy-azetidine-1-carbonyl)-1 H-benzoimidazole-

2- carboxylic acid (1-isopropyl-piperidin-4-yl)-amide,

1-[2-(4-Chloro-phenyl)-ethyl]-4-(3-methoxy-azetidine-1-carbonyl)-1H-benzoimidazole-

2- carboxylic acid (1-isopropyl-piperidin-4-yl)-amide,

2-(1-Isopropyl-piperidin-4-ylcarbamoyl)- 1-(3-methoxy-benzyl)-1H-benzoimidazole-5-

carboxylic acid methyl ester,

2-(1-Isopropyl-piperidin-4-ylcarbamoyl)-3-(3 -methoxy-benzyl)-3H-benzoimidazole-5-

carboxylic acid methyl ester,

1-[2-(4-Chloro-phenyl)-ethyl]-2-(1-isopropyl-piperidin-4-ylcarbamoyl)- 1 H-

benzoimidazole- 5-carboxylic acid methyl ester,

3-[2-(4-Chloro-phenyl)-ethyl]-2-(1-isopropyl-piperidin-4-ylcarbamoyl)-3H-

benzoimidazole- 5-carboxylic acid methyl ester,

1-[2-(4-Chloro-phenyl)-ethyl]-2-(1-isopropyl-piperidin-4-ylcarbamoyl)-1H-

benzoimidazole- 5-carboxylic acid,

1-(5-Chloro-benzo[b]thiophen-2-ylmethyl)-2-(1-isopropyl-piperidin-4-ylcarbamoyl)- 1 H-

benzoimidazole-4-carboxylic acid,
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3-(5-Chloro-benzo[b]thiophen-2-ylmethyl)-2-(1-isopropyl-piperidin-4-ylcarbamoyl)-3H-

benzoimidazole-4-carboxylic acid,

1-(5-Chloro-1H-indazol-3-ylmethyl)-2-(1-isopropyl-piperidin-4-ylcarbamoyl)-1H-

benzoimidazole-4-carboxylic acid,

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-4-(4-hydroxy-piperidine-1-

carbonyl)- 1H-benzoimidazole-2-carboxylic acid (1-isopropyl-piperidin-4-yl)-amide,

7-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-1,3-dimethyl-2,6-diox0-2,3,6,7-

tetrahydro-1H-purine-8-carboxylic acid (1-isopropyl-piperidin-4-yl)-amide,

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-cyclopropyl-piperidin-4-

ylcarbamoyl)-1H-benzoimidazole-5-carboxylic acid methyl ester,

3-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-cyclopropyl-piperidin-4-

ylcarbamoyl)-3H-benzoimidazole-5-carboxylic acid methyl ester,

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-cyclopropyl-piperidin-4-

ylcarbamoyl)-1H-benzoimidazole-5-carboxylic acid,

3-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-cyclopropyl-piperidin-4-

ylcarbamoyl)-3H-benzoimidazole-5-carboxylic acid,

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-cyclopropyl-piperidin-4-

ylcarbamoyl)-1H-benzoimidazole-4-carboxylic acid,
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3-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-cyclopropyl-piperidin-4-

ylcarbamoyl)-3H-benzoimidazole-4-carboxylic acid,

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-2-(1-cyclopropyl-piperidin-4-

ylcarbamoyl)- 1H-benzoimidazole-4-carboxylic acid methyl ester,

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-2-(1-cyclopropyl-piperidin-4-

ylcarbamoyl)- 1H-benzoimidazole-4-carboxylic acid,

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-2-(1-cyclopropyl-piperidin-4-

ylcarbamoyl)- 1H-benzoimidazole-4-carboxylic acid cyclopropylmethyl ester,

3-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-

ylcarbamoyl)-3H-thieno[3,4-d]imidazole-6-carboxylic acid,

3-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-

ylcarbamoyl)-3H-thieno[3,4-d]imidazole-4-carboxylic acid,

3-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-cyclopropyl-piperidin-4-

ylcarbamoy!)-3H-thieno[3,4-d]imidazole-6-carboxylic acid,

3-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-cyclopropyl-piperidin-4-

ylcarbamoyl)-3H-thieno[3,4-d]imidazole-4-carboxylic acid,

3-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl}-3H-thieno[3,4-d]imidazole-2,6-

dicarboxylic acid 6-[(2-hydroxy-ethyl)-amide] 2-[(1-isopropyl-piperidin-4-yl)- amide],
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3-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-2-(1 -isopropyl-piperidin-4-ylcarbamoyl)-

3H- thieno[3,4-d]imidazole-6-carboxylic acid,

3-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-2-(1-isopropyl-piperidin-4-ylcarbamoyl)-

3H-thieno[3,4-d]imidazole-4-carboxylic acid,

3-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-6-([ 1,4]oxazepane-4-carbonyl)-3H-

thieno[3,4- d]imidazole-2-carboxylic acid (1-isopropyl-piperidin-4-yl)-amide,

3-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-
ylcarbamoyl)-6-(2,2,2-trifluoro-ethoxy)-3H-thieno[3,4-d]imidazole-4-carboxylic acid

methyl ester,

1-[3-(5-Chloro-thiophen-2-yl)-isoxazol-5-ylmethyl]-2-(1-cyclopropyl-piperidin-4-

ylcarbamoyl)-1H-benzoimidazole-5-carboxylic acid,

3-[3-(5-Chloro-thiophen-2-yl)-isoxazol-5-ylmethyl]-2-(1-cyclopropyl-piperidin-4-

ylcarbamoyl)-3H-benzoimidazole-5-carboxylic acid

1-[5-(5-Chloro-thiophen-2-y1)-[1,3,4]thiadiazol-2-ylmethyl]-2-(1-cyclopropyl-piperidin-

4-ylcarbamoyl)-1H-benzoimidazole-5-carboxylic acid,

3-[5-(5-Chloro-thiophen-2-y1)-[1,3,4]thiadiazol-2-ylmethyl]-2-(1-cyclopropyl-piperidin-

4-ylcarbamoyl)-3H-benzoimidazole-5-carboxylic acid,
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1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-4-(2-methoxy-ethoxy)-1H-

benzoimidazole-2- carboxylic acid (1-isopropyl-piperidin-4-yl)-amide,

1-[(5-Chloro-pyridin-2-ylcarbamoy!)-methyl]-4-(2-ethoxy-ethoxy)- 1 H-benzoimidazole-

2- carboxylic acid (1-isopropyl-piperidin-4-yl)-amide,

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-4-(2-hydroxy-ethoxy)- 1H-benzoimidazole-

2-carboxylic acid (1-isopropyl-piperidin-4-yl)-amide,

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-2-[2-fluoro-4-(pyrrolidine- 1-carbonyl)-

phenylcarbamoyl]-1H-benzoimidazole-4-carboxylic acid methyl ester,

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-cyclopropyl-piperidin-4-

ylcarbamoyl)-7-methyl-1H-benzoimidazole-5-carboxylic acid,

3-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-cyclopropyl-piperidin-4-

ylcarbamoyl)-7-methyl-3H-benzoimidazole-5-carboxylic acid,

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-5-fluoro-2-(1-isopropyl-piperidin-4-

ylcarbamoyl)-1H-benzoimidazole-4-carboxylic acid,

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-

ylcarbamoyl)-5-(2,2,2-trifluoro-ethoxy)-1 H-benzoimidazole-4-carboxylic acid or
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1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-4-(3-hydroxy-azetidine- 1-carbonyl)-
5- (2,2,2-trifluoro-ethoxy)-1H-benzoimidazole-2-carboxylic acid (1-isopropyl-piperidin-

4-yl)-amide

e iia gl (Aluduall dagiinne) Apdad Aige S ua (350 Jiad Canagll M 8 alkyl 5 ke
ble Jad S, Adls ey Adls caay e dadl gl o Joti ff Al e o Adls
o saaly e baY) (550 Cus Aaadia ey Aandia Do e Chua gl 12 (3 alkyl
ot dad s W o a5 YT da iy D el ) gl 5 An 5330 dad gy e (T 4Y 3 s
s34 J—S . aromatic system il 5 alas 1) 3 i AQy jday cycloalkyl 4e sense
¢ alkyloxy 3 3 e 3l 3& VA Lol alkyl —le L € 3w &l

G5i-d a '(Crs) alkylene' o ¢'(Cis) alkyl’ &bl s alkyl aryl 4 alkyloxycarbonyl

:gA}Q_,g_)SL'_ﬂ)S/\_,iVJ 0 ‘i‘\“\"\g;“._cﬁ# alkyl

« pentyl ¢« butylene ¢« butyl « propylene «propyl «ethylene ¢ ethyl «methylene « methyl
isopropyl « isomers ¢3s8dll o328 JSI n-isomers ¢ octyl o ¢ heptyl « hexyl ¢ pentylene

9 isobutyl
1-methylbutyl, isopentyl, neopentyl, 2,2-dimethylbutyl, 2-methylpentyl, 3-methylpentyl,
isohexyl, sec-butyl, tBu, tert-pentyl, sec-butyl, tert-butyl or tert-pentyl.

Y e g nd Ang S (588 Jwa (Cog) alkylene’ o "(Co) alkyl' 3be s
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vinyl, 1-propenyl, 2-propenyl (= allyl), 2-butenyl, 3-butenyl, 2-methyl-2-butenyl, 3-
methyl-2-butenyl, 5-hexenyl or 1,3-pentadienyl,

e alkynyl Gsis

alkyl (3525 (5S5 3 5 ethynyl, 1-propynyl, 2-propynyl (= propargyl) or 2-butynyl.

s Ladie dapdie e Ll

oy A SV o ot oY 1 s 55 cycloalkyl (Bad (o .(Cs) cycloalkyl abud

ol cyloheptyl « cyclohexyl ¢ cyclopentyl ¢ cyclobutyl ¢ cyclopropyl S el
dasiw ull cycloalkyl cile sasa s . Ledlafiul are j/ s ledland oSey Al ¢ cyclooctyl

O S B yd gi G b oo bli Yl giSay cyclohexenyl o cyclopentenyl Stie

aryl' "l ) £ — % 43 monocyclic or bicyclic slall 44l o dalal aryl" Bke

(sle (555 aromatic hydrocarbon radicals  aromatic Agig S (3583 Al "(Cora)

#

e ¢ naphthyl ¢ phenyl : ;& ABaYly Al 8 g S50 VE = 1

1-naphthyl and 2-naphthyl, biphenylyl, for example 2-biphenylyl, 3-biphenylyl and 4-

biphenylyl, anthryl or fluorenyl.

. phenyl 3as3l4 5 ¢ naphthyl « biphenylyl ;& dladall aryl §s2d 5
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heterocyclyl Jlie JiSu' mono- or bicyclic 4- to 15-membered heterocyclyl * ) sa B\
304 sla e ¢ _)‘35\ j aal g Phat Sy Eua heterocycles J e "(C4-C]5)

. sulfur s oxygen ¢ nitrogen (e adalie < )3 Al g3 (50 S

: Jhe abd

acridinyl, 8-aza-bicyclo[3.2.1]oct-3-yl, azaindole ( 1H-pyrrolopyridinyl),
azabenzimidazolyl, azaspirodecanyl, azepinyl, azetidinyl, aziridinyl, benzimidazolyl,
benzofuranyl, benzothiofuranyl, benzothiophenyl, benzoxazolyl, benzthiazolyl,
benztriazolyl, benztetrazolyl, benzisoxazolyl, benzisothiazolyl, carbazolyl, 4aH-
carbazolyl, carbolinyl, chromanyl, chromenyl, cinnolinyl, decahydrochinolinyl, 4,5-
dihydrooxazolinyl, dioxazolyl, dioxazinyl, 1,3-dioxolanyl, 1,3-dioxolenyl, 3,3-
dioxo[1,3,4]oxathiazinyl, 6H-1,5,2-dithiazinyl, dihydrofuro[2,3-b]-tetrahydrofuranyl,
furanyl, furazanyl, imidazolidinyl, imidazolinyl, imidazolyl, 1H-indazolyl, indolinyl,
indolizinyl, indolyl, 3H-indolyl, isobenzofuranyl, isochromanyl, isoindazolyl,
isoindolinyl, isoindolyl, isoquinoliny! (benzimidazolyl), isothiazolyl, isothiazolidinyl,
isothiazolinyl, isoxazolyl, isoxazolinyl, isoxazolidinyl, 2-isoxazolinyl, ketopiperazinyl,
morpholinyl, naphthyridinyl, octahydroisoquinolinyl, oxadiazolyl, 1,2,3-oxadiazolyl,
1,2,4-oxadiazolyl, 1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl, 1,2-oxa-thiepanyl, 1,2-
oxathiolanyl, 1,4-oxazepanyl, 1,2-oxazinyl, 1,3-oxazinyl, 1,4-oxazinyl, oxazolidinyl,
oxazolinyl, oxazolyl, oxetanyl, oxocanyl, phenanthridinyl, phenanthrolinyl, phenazinyl,

phenothiazinyl, phenoxathiinyl, phenoxazinyl, phthalazinyl, piperazinyl, piperidinyl,
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pteridinyl, purinyl, pyranyl, pyrazinyl, pyrazolidinyl, pyrazolinyl, pyrazolyl, pyridazinyl,
pyridooxazolyl, pyridoimidazolyl, pyridothiazoly!, pyridinyl, pyridyl, pyrimidinyl,
pyrrolidinyl, pyrrolidinonyl, pyrrolinyl, 2H-pyrrolyl, pyrrolyl, quinazolinyl, quinolinyl,
4H-quinolizinyl, quinoxalinyl, quinuclidinyl, tetrahydrofuranyl, tetrahydroisoquinolinyl,
tetrahydroquinolinyl, tetrahydrofuranyl, tetrahydropyranyl, tetrahydropyridinyl,
tetrahydrothiophenyl, tetrazinyl, tetrazolyl, 6H-1,2,5-thiadiazinyl, 1,2,3-thiadiazolyl,
1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl, thianthrenyl, 1,2-thiazinyl, 1,3-
thiazinyl, 1,4-thiazinyl, 1,3-thiazolyl, thiazolyl, thiazolidinyl, thiazolinyl, thienyl,
thietanyl, thienothiazolyl, thienooxazolyl, thienoimidazolyl, thietanyl, thiomorpholinyl,
thiophenolyl, thiophenyl, thiopyranyl, 1,2,3-triazinyl, 1,2,4-triazinyl, 1,3,5-triazinyl,
1,2,3-triazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, 1,2,5-triazolyl, 1,3,4-triazolyl and

xanthenyl.

Do adalie il Jiady

benzimidazolyl, 1,3-benzodioxolyl, benzofuranyl, benzothiazolyl, benzothiophenyl,
benzoxazolyl, chromanyl, cinnolinyl, 2-furyl, 3-furyl; imidazolyl, indolyl, indazolyl,
isochromanyl, isoindolyl, isoquinolinyl, isothiazolyl, isoxazolyl, oxazolyl, phthalazinyl,
pteridinyl, purinyl, pyrazinyl, pyrazolyl, pyridazinyl, pyridoimidazolyl, pyridopyridinyl,
pyridopyrimidinyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, pyrimidinyl, pyrrolyl; 2-pyrrolyl, 3-
pyrrolyl, quinolinyl, quinazolinyl, quinoxalinyl, tetrazolyl, thiazolyl, 2-thienyl and 3-

thienyl.
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azepine, azetidine, aziridine, azirine, 1,4 diazepane, 1,2-diazepine, 1,3-diazepine, 1,4-
diazepine, diaziridine, diazirine, dioxazole, dioxazine, dioxole, 1,3-dioxolene, 1,3-
dioxolane, furan, imidazole, imidazoline, imidazolidine, isothiazole, isothiazolidine,
isothiazoline, isoxazole, isoxazoline, isoxazolidine, 2-isoxazoline, ketomorpholine,
ketopiperazine, morpholine, 1,2-oxa-thiepane, 1,2-oxathiolane, 1,4-oxazepane, 1,2-
oxazine, 1,3-oxazine, 1,4-oxazine, oxazole, oxaziridine, oxetan, oxirane, piperazine,
piperidine, pyran, pyrazine, pyrazole, pyrazoline, pyrazolidine, pyridazine, pyridine,
pyrimidine, pyrrole, pyrrolidine, pyrrolidinone, pyrroline, tetrahydrofuran,
tetrahydropyran, tetrahydropyridine, tetrazine, tetrazole, thiadiazine thiadiazole, 1,2-

thiazine, 1,3-thiazine, 1,4-thiazine, 1,3-thiazole, thiazole, thiazolidine, thiazoline,

YAYA



— qq —
thienyl, thietan, thiomorpholine, thiopyran, 1,2,3-triazine, 1,2,4-triazine, 1,3,5-triazine,

1,2,3-triazole or 1,2,4-triazole.

Ls—wRZ SR 'adls g3l A Y £ G de sana JSE (J (Sa RIN-REVY D)l
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azepane, azepine, azetidine, dioxazole, dioxazine, 1,4-diazepane, 1,2-diazepine, 1,3-
diazepine, 1,4-diazepine, 2,3 dihydroindole, imidazole, imidazoline, imidazolidine,
indole, isothiazole, isothiazolidine, isothiazoline, isoxazole, isoxazoline, isoxazolidine,
2-isoxazoline, ketopiperazine, morpholine, [1,4]oxazepane, oxazole, piperazine,
piperidine, pyrazine, pyrazole, pyrazoline, pyrazolidine, pyridazine, pyridine, pyrimidine,
pyrrole, pyrrolidine, pyrrolidinone, pyrroline, tetrahydropyridine, tetrazine, tetrazole,
thiazole, thiadiazole, thiazolidine, thiazoline, thiomorpholine, 1,2,3-triazine, 1,2,4-
triazine, 1,3,5-triazine, 1,2,3-triazole or 1,2,4-triazole.
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azepane, azetidine, azetine, azocane, azocane-2-one, cyclobutyl, cyclooctane,
cyclooctene, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, 1,2-diazepane, 1,2-
diazepine, 1,3-diazepine, 1,4-diazepine, [1,4]diazocane, [1 ,2]diazocan-3-one,
[1,3]diazocan-2-one, dioxazole, dioxazine, dioxole, 1,3-dioxolene, 1,3-dioxolane, furan,
imidazole, imidazoline, imidazolidine, isothiazole, isothiazolidine, isothiazoline,
isoxazole, isoxazoline, isoxazolidine, 2-isoxazoline, ketopiperazine, morpholine, 1,4-
oxaazepane, 1,2-oxa-thiepane, 1,2-oxathiolan, 1,2-oxazine, 1,3-oxazine, 1,4-oxazine,
oxazole, [1,4]Joxazocane, [1,3]Joxazocan-2-one, oxetan, oxocane, oxocan-2-one,
piperazine, piperidine, phenyl, pyran, pyrazine, pyrazole, pyrazoline, pyrazolidine,
pyridazine, pyridine, pyrimidine, pyrrole, pyrrolidine, pyrrolidinone, pyrroline, 5,6,7,8-
tetrahydro-1H-azocin-2-one, tetrahydrofuran, tetrahydropyran, tetrahydropyridine,
tetrazine, thiadiazine thiadiazole, 1,2-thiazine, 1,3-thiazine, 1,4-thiazine, 1,3-thiazole,
thiazole, thiazolidine, thiazoline, thietan, thiocane, thiocane-1,1-dioxide, thiocane-1-
oxide, thiocan-2-one, thiomorpholine, thiophen. thiopyran, 1,2,3-triazine, 1,2,4-triazine,

1,3,5-triazine, 1,2,3-triazole or 1,2,4-triazole.
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(Gl (Ao sanall odgy alall el o Jiae (S o Arpall I3 LS ) (85 e (1
cdaladl A e gl e sanall paan s AT dal 5 gl B LA (BN cadalaall 5 A
OS5 o iay T dkgeall b LS el 3530 e S0 aal 55 o) oS 3 i Y

Adhiae o 4Bl

F L0 Al oy Aaade gl 1 — 0 3 Al Ao gane 03D SN 5 ke
oxygen ;i nitrogen ¢ sulfur (e 3 ldae ddalia & 3 € — Hiua u"‘ (553 aromatic

tfie LS je (e (300 28 QLS A1 D Anndia

cyclopentyl, cyclohexyl, dioxazole, dioxazine, dioxole, 1,3-dioxolene, 1,3-dioxolane,
furan, imidazole, imidazoline, imidazolidine, isothiazole, isothiazolidine, isothiazoline,
isoxazole, isoxazoline, isoxazolidine, 2-isoxazoline, ketomorpholine, ketopiperazine,
morpholine, 1,2-oxathiolan, 1,2-oxazine, 1,3-oxazine, 1,4-oxazine, oxazole, piperazine,
piperidine, phenyl, pyran, pyrazine, pyrazole, pyrazoline, pyrazolidine, pyrazine,
pyrazinone, pyridazine, pyridazone, pyridine, pyridone, pyrimidine, pyrimidone, pyrrole,
pyrrolidine, pyrrolidinone, pyrroline, tetrahydrofuran, tetrahydropyran,
tetrahydropyridine, tetrazine, tetrazole, thiadiazine thiadiazole, 1,2-thiazine, 1,3-thiazine,
1,4-thiazine, 1,3-thiazole, thiazole, thiazolidine, thiazoline, thiomorpholine, thiophen,
thiopyran, tetrazine, tetrazole, 1,2,3-triazine, 1,2 ,4-triazine, 1,3,5-triazine, 1,2,3-triazole

or 1,2,4-triazole.
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@l A= T i3 e sana ps S p g5 Lagy Al G ae e R SR 5 ke
Jsi 3 oxygen o sulfur ¢ nitrogen (s 5_lias ddalia < 50 ¢ AR PONTE Y
oS Ji « cyclohexyl ¢ cyloheptyl ¢(ys —Y— LS Jj OS j tope Bl ddalia Clala]

. morpholine s o ae el B —8,) (ila Sy s

azocane, azocane-2-one, cyloheptyl cyclohexyl, cyclooctane, cyclooctene, 1,4-diazepane,
1,2-diazepine, 1,3-diazepine, 1,4-diazepine, [1,4]diazocane, [1,2]diazocan-3-one,
[1,3]diazocan-2-one, dioxazine, [1,4]dioxocane, dioxole, ketopiperazine, morpholine,
1,2-oxa-thiepane, 1,4-oxazepane, 1,2-oxazine, 1,3-oxazine, 1,4-oxazine, [1,4]Joxazocane,
[1,3Joxazocan-2-one, oxocane, oxocan-2-one, phenyl, piperazine, piperidine, pyran,

pyrazine, pyridazine, pyrimidine, 5,6,7,8-tetrahydro-1H-azocin-2-one or thiomorpholine.
-(-N=0) nitroso o (-C(0)) carbonyl Jie (3585 a5 (=O) " oxo-residue 5_be

dande e CHlilal ALal plend) oo Ablul) Aaliall clilad) elaud (e 3aed) S Adda
Yo — ¢ iy cldlal sasmiall o Aplal de gesadl (f i35 55 pually Cawd aromatic
b Cia o Lol clad) Cus bkl dadio sl dila)l ae L Lgdlind) (Sa g Ol
0S5 28 i il B LS LSl g Aaliall < A axc g Lganay (Blaly L Adlal)
J Ui A e 5 o drsdiie lalin 10 — § 3 Clilad Baseie ol dpalaf de gaaal
JS oy biad (805 Lo SA Aijlas Adaliall culilal) (pe Jah ) (B 38 A ¢ aromatic
ISy« S IS skl LeDbilao (e Sy LS Lo 3 A gl DLl

;S Aaud Aklaal D Lo e o LIS A jagal iledl
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pyrroline, pyrrolidine, tetrahydrofuran, tetrahydrothiophene, dihydropyridine,
tetrahydropyridine, piperidine, 1,3-dioxolane, 2-imidazoline, imidazolidine, 4,5-dihydro-
1,3-oxazol, 1,3-oxazolidine, 4,5-dihydro-1,3-thiazole, 1,3-thiazolidine, perhydro-1,4-
dioxane, piperazine, perhydro-1,4-oxazine (= morpholine), perhydro-1 ,4-thiazine (=
thiomorpholine), perhydroazepine, indoline, isoindoline, 1,2,3,4-tetrahydroquinoline,

1,2,3,4-tetrahydroisoquinoline .
. é_“

Gy a8 Al ¢ fluorine — LAS 4 \:u); zlee alkyl 34 48 "(Ci3) perfluoroalkyl’

Hom

CF; «—CHF; «--CH,F «CHF-CF; «-CHF-CHF, «-CHF-CH;F «-CH,-CF5; «-CH>-
CHF, «CH,-CH,F ¢«-CF,-CF3 «-CF»-CHF, ¢-CF,-CH,F «CH,-CHF-CF; «-CH,-CHF-

CHF,—«CH,~ CHF— CH, «-CH;,-CH,-CF; ¢-CH,-CH,- CHF; «CH,-CH,-CH,F«
-CH,-CF,-CF; «-CH,-CF,-CHF; ¢-CH,-CF,-CHyF «

-CHF-CHF-CF; «-CHF-CHF-CHF, «-CHF-CHF-CH,F ¢

-CHF-CH,-CF; ¢«- CHF- CH,- CHF;, ¢«- CHF- CH;- CHyF «

- CHF- CF;- CF, «-CHF-CF,-CHF; «CHF-CF,-CH,F «

-CF,- CHF-CF; ¢«-CF,-CHF- CHF; «CF,- CHF-CH,F ¢«

CF,-CH;,-CF; «-CF,-CH,-CHF; ¢«-CF,-CH,-CH,F «CF,-CF2-CF;3 «
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-CF,-CF,- CHF; § «CF,-CF,-CH,F.

¢ fluorine — \_ng P 1::5): glae alkylene (35 (o "(C13) perfluoroalkylene” 3 sl

- CHF- CHF; ¢- CHF- ¢-CFp- 10 883l (Say Al
CHF- CHF- «CHy-CF,- ¢-CHy- CHF- ¢«-CF,-CF, «-CF,-CHF- «
CH,- CHF-CF,- «CH,- CHF-CF, «CH,- CHF- CHF «
CH,-CHy-CF, «CH,-CHy- CHF «CH,-CF,-CF; «
-CHy-CF,- CHF- «CH,-CF,- CHF «CHF- CHF-CF; «
CHF- CHF- CHF «CHF-CH,-CF, «CHF-CH,- CHF- «
CHF-CF,-CF,- «CHF-CF,- CHF- ¢«CF;- CHF-CF,- ¢
CF,- CHF- CHF «CF,-CH,-CF; «CF-CHy- CHF «CF,-CF,-CF; 3 «CF,-CF,- CHF.

chlorine ¢« fluorine Juva—iys iodine sl bromine ¢ chlorine ¢ fluorine x5 " halogen s

. bromine j chlorine (g8 Janad iliasall ¢ bromine j

L) 05 B 50 o U5 T Aiall LS pa g 33 ym ) Ly Al 01580 i,
J 4% enantiomers 5 4—sa 2 I dapall Al je 2al 50 dy .S JR Sl Jsad
sda JS gl 5l 1 Gl g . racemates e agd e il & j a8y diastereomers
Zaall ¢ stereoisomers (e S ol ) (e Jaid ) 58V ey lgia Jada g ) geal

3‘)3_.4‘54333)_4}&“1:\3.}@._“ QhS)AaJ\A‘fJ.LGAAL:\-‘&‘deSMJ‘I
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Jadiy g1 a1 4 (ALlaa) trans isomers B (3s\a)cis isomers Ji) Z § E isomers
(—e tautomeric sl JS <X ¢ 5aV Jadyy ool JS Leie Jads 5 isomers S

Jadlly Wia 3 —isall isomers o E | Z Jasisy diastereomers Joa—d (Sayy
M Aaal 5kl enantiomers ' racemates Juad (—Sayy . G s gila g S
sl diastereomeric #3laY) 5,5 Mia YL S At gkl e Uil sile s Sl
oL sa€l A late LS po e Jemall el (Sayg Loy Aapli 20l 55§ paleal o
A3ty Al ol aaSl Cua (e duailatie Ay o ge patiuly T Aagall 3 4y gl

LAY dpapeal COle

AT P I NI EO N Py 0L JU TSR PV RPN T PP
e Al T Akpeall LS o (e 51 AR5 L 50 L2t (S 3 el
Cl—“j e s B & alkali metal salts (5 58 3% Cﬁai » ¢« carboxyl e FETSIVER
quaternary ammonium - C)J élL\S 5 ¢« calcium s « magnesium ¢ potassium ¢ sodium
CN_.J 9 ¢ tetraethylammonium o tetramethylammonium J—3e L\; o) gaud 4 paia joOnS

¢« methylamine i L,n slsui 841480 organic amines 5 ammonia ae paes Al
ji « ethanolamine ¢ triethylamine ¢ ethylamine « trimethylamine ¢ dimethylamine
e J dapa Wl Sy 8 i el le ganall 68 g -tris-(2-hydroxyethyl)amine
dguae e (aleal & Mie (Uaes Adlia) C}.J (1584 ¢ guanidino J amino Cle sena

: Jw inorganic acids
hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid or phosphoric acid
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: Dl ¢ sulfonic acids s organic carboxylic acids a« o

formic acid, acetic acid, oxalic acid, citric acid, lactic acid, malic acid, succinic acid,
malonic acid, benzoic acid, maleic acid, fumaric acid, tartaric acid, methanesulfonic acid

or p-toluenesulfonic acid.
ic genn MWie cipmenl s Apelil Cile gaadl (o NS o (553 A T Aigeall DS e
(betaines) (A s04) duma 4g ol e JPLIRE S oA Lad € . carboxyl s guanidino

1Y e Gan i Al

M Jladl 8 A el Ll Gkl 1 Asall S 5a (0 230 o Jgmanl) (S
e J cui o b omsae b o Ongdae 336 ) Gaes e T Arpall S e olad
anion (g o Jalo 4 cation exchange sl dal i 5 Al C)“‘i RO -
ool Lelaatl T yJa5 5 T kel S yo 2T S @SS g1 5891 Jadiy 5 exchange

A2 V) S e ol LSy Al el 3 sl 58l JS auliS Y cCigmaal

il Ay Jpe g oI Raal S e o Aual DLl ol jaY Ay LS S

L\h,p.a 4 gia C)“i
G AL S T Apal LS e o DLl (e il SIS g1 BAY) Jady
Alasi il Aam 1 o 5l 5 (L gl gt Al gl (5 AY) linlaly Blaal) I3 gl
e Alaall I3 pually A1 ilialy fapan gl syl Gl T dxpall GlS je e
g g il iy B T Raea Wl ) Leligad (S s T Aipall S e
Led oy Lgia UilasS Aanall clindial (gl o] il il Aliall Bd9) ilinl
dpeial 330 5 i gl AaliY) ¢y ety Lagh e &y sllaall 4y Sy dinene allind
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Sl e St 81 iy o Jpaanlly . Jlaall 35 5d (55 (g Ll 35 pma
«H. Bundgaard __a<ll Design of Prodruys e 43 ol aad pall g sl OSay 4 Y
(Y44%) Y4 Advanced Drug Delivery Reviews (8 53 ) Fleisher «13A¢ Elservier
LS Jax 5 £4¥ (Y49)) V1 Drugs of Future 3 H. Bundgaard 4l )Y+ — Vo
acyl Llic il & T Axgall S el Asulial) 20531 fladly il 138 aad e
Y acylationd— ALl nitrogen e (553 Cle sane e 4 N1 carbamate
e gana e &Y amide 4 I ester Liilic ¢y guanidino samino le gane
carbamate s acyl ,8l3c 4.1 Lo W lS jo Baags B Al carboxylic  acid
nitrogen o hydrogen atoms (a3 a—edl 33 (e (¥ R )L) S 50 Jass Ayl Y
-(Ci-6) alkoxy 3\_:: sana Uiy ¢ carbamate ¢ acyl dc semey Sl sanall o2 b
- D AN carbamate s acyl slial dliaiall carbamatey acyl Cle ganas
cycloalkyl «(Ci.ig) alkyl chydrogen & R” lgdy R™-0-CO- RPLCO- Cile gona
Ce.) aryl «(Ci4) alkyl — «Hef «(Cg.14) aryl «(Css) cycloalkyl «(Ci4) alkyl «(Cs.5)

hydrogen ¢l R”!  Jlae s L] R Ly Het ¢(Cy4) alkyl J (14

iy el L ) 380 e 9 5 (il L ) o Tapaad Alakal T Akgeall SIS ya g
o Aaa gl (3580 B3ma iz 3 gl (35ih o vAlumial | Akl i sl i 5553
oo ASadl syl JS Jady Aliaiall T Aigeall <lUS o iy a0 b 5 Aalal) iy il

#1581 e b (3satl Baaaall iy el Aluaiall iy il

A bl Sy Llyn A1 gl a5 o sl e i 2 ys0 5 5 50
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sadina e ¢ jall 350 g0 S Basa sall (35880 US (J Aageall LS e JS (g ol

Adlida of ABlde ()8 My pandll lpazany o

a8 508l (553 (g Lald Ay e ¢k pladiuly T disall QLS je paiasd (Sayy
LS je yaad A dalad A@lasll 3okl 3 olall Chasy o Aol 3se aladid (S
LS o Tttt S eVl e el iy ol b A gy JisS 5 T Akpaal
A) pgan—s 3 sie Baly) S ya e L ppumnt (e adld olld (Dlay pnl ol B unge s

ABles (b o Chagl 138 3k o canl el 3 4 g gall ABlas (3 ks

S o Bl e lisad S Jlae 8 e T dkpeall S pe pinad (S ol 4asy
Gl a8t il T iV (e ouSall Gaall Bl 8 A Al e S
ad 151 Arpall OIS jo juamad (B el Claa S ulie JS&y Aajius benzoimidazole
Jadl i iy jaal 5kl ik o3 benzoimidazole ciida juasd (e Qlad i gh
B—aldd peany A uliall 4 Y @l all L aal g benzoimidazole 4l juiasil
A ils 3 a8 gl o bBie o8 abaall Jadl e paedl ol 138 benzoimidazole
(53 o Al b Jpanll Llas Lehas @lld 3ay ¢Sy Al 5 benzoimidazole
eLasS Usa anl ol s Janaliill (S Jald 758 e Jgeanlly Aosesall Jiladl 53T Arpual

~: ).Lu‘ W st (9 3k g benzoimidazole <alila

Georg ¢'(4gguaanll ¢ Ll (35 )ka)" ¢Hawben — Weyl & W.G. Ried «B. Heinz <J. Backes

.Hetarene ¢l s2ell <Y44¢ (Stuttgart, Germany «Thiene Verlag
o A5 yme Bk W juas Dl (Say Ly jlad A0l benzoimidazole i i 5% o1 13
¢ Jbaialy 5 gSaall 5 g1 faN) 138 aeatl Aladall 400N (3 kN g L La S5 Gl Jlal)
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st Mg Jlaall (B35 3 Tus g ymys aal el b Jadl JS8 Gaia o (o4b lld g
ol dpuria isomers Lekii 38 NN any b 4 V) (Blae JSA i se s 4 e

i _juiaill HPLC e Raall 3,llly isomers o3 Juad (Soy ) goy ypzanil

(AEY Vo Y4AE w5l J. H. Musser «Synth. Commun (V)

33
N g i N O-R
32 -
N R™™ O 0
I"\’31 R

N
R31

Y A (V4.0 30 Reissert «Chem. Ber. (Y)

N O
o) N O-R¥
N O N ©
R34

R34 R36/

Y eAY YV VAYY 655 )9 Usherwoood «J. Chem. Soc. (\)(Y')
(AYY (VY Y+ Y J.R. Yamny «Bioorg. Med. Chem. Lett. (<)

YYIY Ve Y44V (H. Yukawa ¢« Bioorg. Med. Chem. Lett.(c)

YYYo ¢£A (Y44Y 5 )y Z-T Huang «Tetrahedron (£)

R39
N
SOUR Y gt e
~N )\)J\ 39 R
S R N
l'Qaa

a-Z

38
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£4¥ (YO ()4AA w3dhe)s A. O. Abdel Hamid «J. Heterocycl. Chem. (°)

Y+ Y47V w3d )y Helan J. Chem. Soc. (1) (1)
VYo (Yo (V4AY w3 s G. Crank «A.ust. J. Chem. (<)
AYY FYY (Yoo 3P G Dannharalt <Arch. Pharm ()
VY (YA Y44Y 55 P. Louret ¢Eur. J. Med. Chem. ()

Yo «141Y 3>y E.L. Samuel «J. Chem. Soc. C (—»)

N N
R 43 Cl 30 N cl
* RIS —— R Y>—-cl

N, cl N
R R42

SUAE 0 (Y44A 5y P.A. Petyunin «Khim, Geterosikl. Soedin (V)

N 0 N-R
R + o) 46 30 N\
N-R® — R N
N b )

46

o]
45 R44

AARY (€Y (Y4 oY o305 C.T. Brain «Tetrahedron Lett. (A)

Yo (Y41V 53 55 E.L. Samuel ¢J. Chem. Soc. C (9)



Yo Y41V 3 ) E.L. Samuel ¢J. Chem. Soc. C () +)

30 N> <CI N o
i N\ CICI + ORY - R3L©: \>_/< 53
O-R

| 52 N
R R52

AYY FYY Yoo nj‘)t.«); G. Dannharalt <Arch. Pharm (\ \)

30 N cl 30 N O
N Cl O

| 54 N54
R R

€10 (Y& (1444 353 A. Orjales «Eur. J. Med. Chem. (V1Y)

HO,CCH,OH
N 4 N HCI N N 0]
L e e, e
N N 0] N 0]
) R55 155
RSS R

N EA FYE YY) o3y H. Goker ¢Arch. Pharm. Med. Chem. () Y)

N ., Nags R’ N
ALY — e
N O N

éss ‘Rse

N0VT (££ Y=\ 3dle )y R, B. Boudy ¢J. Med. Chem. (1 (Y¢) 1.

V¥4 0 &8, Y=Y w5Sa)sy. k. Yun Synlett (o
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R59 /U\ Cl
N N ng AcOH N
R30 R30 T —_— R3‘L©: \>_ R59
N 0 or N 0o or N
| 58 )J\ , EDC ! 58 p-TosOH R
R R o R

.YY7. <07 ¢Y44) (N. Nabulsi «R. Gandour ¢J. Org. Chem. (}©)

N MeONa N
¢ L
R*-CN N

N {
t 60
R

e Jsasll (Ka benzoimidazole lis (yany (b ladl Jse (2 S e leliy
HPLC S« A taall Juadll 3k Lebiad (S ¢l an g dpunigll isomers (e Jads

iyl
I dapa 6_% benzoimidazole 4sls & ayglhaall (il g\c Jganlly colldl ddlaylL
Lad oS e . LolsesS ¢ benzoimidazole +ltf alall 3 Aida sl ile panall Jasd (S
o sl Jysailly (Y) adsall 8 hydrogen JesS Al benzoimidazole (e J suaal

bl a8 0l & ester de gana Jaad Al benzoimidazole (» carboxyl §
& d

LeWlae WV 57 60 & Y adgall & acetic acid 5 Carboxylic acid Jogad (S
-8da D halogen < 53 JAY (Sauy .carboxylic acids dlulu AlaY 3aladll cOle il

o S anl el b 4 gaa gall (55

N-fluoro-2,4,6- s—a jl—éall <o 5lS L8 fluorination of benzoimidazoles i—allaall
K. K. Harasawa ¢«G. Tomizawa «S. Fukami «T. Umemoto)trimethylpyridinium triflate
1aa datd ol (K15 .(AGTY (Y444) VVY J. Am. Chem. Soc. (4 «K. Tomita «Kawada

<X ja! chlorination, bromination, or iodination of benzoimidazoles s .—aS\Sl
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NIS ol NBS (NCS alasiuly o Al halogens Jelis W%l sl (Sey benzoimidazole
y. Shi o e bl oo Dha Gkl ol 5 . Jlaal (0 1 Ay paall Call SN (e 2l
«Y4AA Syn thesis o 55wy H. Rapoprt ¢Y1YY <YY (144 Synmth. Commun ¢35 )3
Chem. %)y J. Sessler ¢10Ve 1€ (1444 J. Org. Chem. ¢« 5> )3 R. Jones ¢Y1V
haigdy uldl el el eca 3K cJetal oyl e felig YY) (Y (Yoo Eur U
Jaltiog (V) o /5 (V) o /5(8) o /5 (Y) adsal —5 halogen Jadt & «Jagul
& Jelall éi: hydrogen/metal exchange Jals 35l Aadlaal Ji g;smy‘ Jal / halogen
R. Breslow) ilalsall 4_dlall 5l gl e ahaall Jiadl Jlao) (Say electrophiles aliss
J. Org. 35—y p. Knochel 0¥V ¢)+0 «(Y4AY J. Am. Chem. Soc. .05y
(4% (Y447 Chem. Pharm. Bull. 05— a}sS. Ohta ¢£1VA <10 Y+« «Chem.

.(\M"\

triflate or nonaflate — or it 3k (e hydroxy <le saxe ¢ halogens Jisad (Sass
o « bl stannane & Jsall oy o g diazonium _aes (33 kb (e .primary amines
Aigdy ) Gl c ganall o Bids M ¢ benzoimidazole S 5 4 35 54l — boronic acid

i LS.)-‘“S”

Gk o ¢ aryl j alkyl <le saaa ¢ amines ¢ amides su'a\.u? ¢ ethers «-CF3 ¢«-CN
Wi el Sy ulanll C}J Ji ¢ nickel catalysts j palladium sl 5 (ddlan & Hl8
Metal — Catalyzed Gross — Couphing —# «P. Stang «F. Diederich) . b L Ll Ll
Transition Metals fpr «C. Bolm «M. Beller o «Y44A Willy — VCH «Reactions

«Palladium Reagents & Catalysts «J. Tsuji «Y49A «Wiley — VCH «Organic Synthesis
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S. «B. Yang Yot (M‘\/\) VY+ Angew. Chem. ¢J. Hartwig Y4347 (Wiley
J. K. Ohsawa «T. Sakamoto <YYo (1444) oV1 (J. Organomet. Chem. «Buchwold
D. Marona — <S. Frescas <D. Nichols «Y¥YY ¢(}444) «Perkin Trans I «Chem. Soc.
«(Y44¢) YV J. Med. Chem. «J. Nash «G. Gudelsky «B. Roth «X. Huang «Lewicha
2 ¢A. Conbs «D. Chan «M. Witers <J. Adams «S. Saubern «C. Clark «P.Lam «€Y¢V
4 M. Winters «R. Wang (K. Monaco «D. Chan ¢4 ¢} (Y49A) ¥4 Tetrahedron Lett
The ;& «W. Scott. «V. Krishnamurthy ¢V. Farina ¢Y4YY (Y49A) Y9 Tetrahedron Lett
«Perkin Trans «J. Am. Chem. Soc ¢« 5\— s F. Qing «Y44¢ «Wiley «Stille Reaction
S. kong ¢YVYY (YYY Y.+ ) J. Am. Chem. Soc ¢ 5% )3 S. Buchwald ¢¥+¥o 144V
(YIA4 «¥Y (Y44 (Telrch Lett o 34— 55 Buchwald ¢4YVY Y YooY Synlett o5 )
Jl e i tiday amino <sloc gene I nitro Cle gaae J A} (Say o JBal i o
catalytic 5 3L—ial A= 3¢l o csulfides, dithionites, complex hydrides S ¢g | syl
aad e A3aY Ala je A nitro Gle geas J Al 6l sa) Ll (Sary -hydrogenation
Agidhy e gane b Jelis Cigan iy i & QIS U1V o o (Sars o Arpeall S e
s 4 sane 4a,m i ¢ hydrogen sulfide &= cyano de geas Jelds xe Sl s Al
Al alkylation A1 5 k! Wh amino  Gle sese Jpaed (Say (R (5820 JWay
¢ carbonyl lS yal A Al YL o (Yasiua) alkyl halogenides ge Jolill S
e ddad e carboxylic acid Slsasw ae Jelinll S (Al acylation 3kl lda
— carboxylic acids a— Jelilly o Uaws ethers 5 esters ¢ anhydrides ¢ chlorides

sulfonyl as Jellls e ¢ sulfonylation dallaall 4uldl 3 Shll s cadie Jele dga

. chlorides
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bl il Carboxylic acid ) benzoimidazole &5 ;8 ester Cle sans slala (Sarg
O—Saz g Aauldll ekl 4 alcohols & amines e Jelid o Sy Ledanld® amy P
Gl e aaally 3L alcohols ) o38 aesdl S ester Cile sane J i) <X
Sl e gana S ¢ benzoimidazole ) 5 2 Ether il sana Sl (Say s Al
hydroxy <l—e sane e Jpaall (Juai¥l Agu 5 Al ether cile gona o benzyloxy
Jal e ol etherification agents 4allas Jal 5o M il godl i aa Al 2my Je il )
Sl L sindl Cle sanall Jelin N (A e ganay hydroxy Jlaiul e lee dadie
ddla, Alaiadl R® f R™ cile ganall Joad oy S ol Slual ol 5 . Jiall sulfur
— sianl Jua g ecDlelinl e 2l cula ) Aliles 355 48l aladanly JsuY!
* «P. Stang ¢F. Diederich) t Mie D lill o3a Ciay Jug - ouladl e 4 palladium
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J—eli Mo saliaall  esterification 5 Sl cBlelisy carboxylic acid & COR® led Al

YAYA

Vo



—\Y. -
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ester (w 4J&N!  esterification _yiul o ¢« alkyl halogenide i electrophile a= acids
amines (—o amide i—c sena (A COR® lgd Al T Zapall CS jo juzasd (Say A
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dicyclohexylcarbodiimide (DCC) or diisopropylcarbodiimide, carbonyldiazoles like
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tetrafluoroborate (TOTU), diethylphosphoryl cyanide (DEPC) or bis-(2-0x0-3-

oxazolidinyl)-phosphoryl chloride (BOP-CI) .
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& e 3okl 028 Ciuay Sy .arylating Jal 528 4-fluorophenyl methyl sulfones
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«~(C13) alkylene —S(0); ~(C1.3) alkyl (s
«=(C13) alkylene ~S(O)-N(R*) -R* (&
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Uafine e Adall 321 Cua ¢ oxygen ¢ sulfur ¢ nitrogen (ye 3lae Jalia i 3 €
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¢ R? o dsall 6 Ly 3 3aw WS 4 R 3R R (R (R¥ (R* (R® Cua
¢ halogen (i
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§ il dila . heterocyclyl daliall JiSuadl Cus =(Cou) alkyl —Jalia Sl (0
P P B —ie (5533 A g ladia Yo—§ 43 monocyclic or bicyclic «alalall 45U
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ooy a8 o Basa W 8 Lehy yo5 Gaw LS & R JR™ (R R® (R (R (R® Gy
Y ) e (s siad el A—f b Al o oS0 VI Al &2 RZN-R-V g il
e o Aafie oy L) de gesall Cun O 8 (N (e 58 dalie < 3 £

RM™ ddadd o WD LAS § Lola]

T lpall (8 eyt Gaw LS (8 R Led

R23

¢ hydrogen (i

R Aol 5o LD S LS f Lolal Alaise f Aaise 52 —(Cra) alkyl (o
«=(Ci3) alkylene ~C(O)-NH-R’ (=
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R® ddand oo WD o LSS Lalaf Alasis
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AV dapall g3 Ly 20 Gaw LS & R?' Cus (NHp-R” (|

_,i JV Al Q.‘. PETRVLIE YW DIS A MsGV «R? Cua cNHz-RZ-V-G-M (u

YAAA

Vo



- \Ya -
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IV gl 8 L a8 3w WS A M 5 GV (R** (R?! (R? gy

LB 1y organic solvent (5 suac cula 5elall e BN R o (s | amine Jaal
& ¢ sodium bicarbonate il aclall caliad 4 L TV dgeall S jo piass fay oWl
Lal V il S e iy 1l s 28500 5 50 a ( da ol il Gladdl §f Jladl s
Jelil Jads caliy 2 .caulia organic solvent (5 swac cude 8 e o Adat ) a st
IV Gigall S e Jumd oy Apuilial) Jeliall 530 5 pe 2ayy ASaa 3l a bz o @l
sahdi ) Sy Sy . sl organic solvent (g gandl cudall Al 5 Se AL
ethyl ¢ dichloromethane S5 organic solvent (5 goae cula Aa33uL IV dipall oS 50

. diethyl ether j tertiary-butyl methyl ether ¢ toluene « acetate

—: 3 0 "elally Jalidy organic solvent (5 suae cupde’ B ke

Tetrahydrofuran, acetonitrile, dimethylsulfoxide, dioxane, 1,2-dimethoxyethane, N,N-

dimethylformamide, N-methylpyrrolidone, acetone or sulfolane.

b 9—wa 4 ¢ potassium j sodium bicarbonate e ¢ g sl8 31 b gy S it "ac\d 4
) 2O S alasiud LS ale JSap L S ) dilide Jdlae s a6 didia
Aiy,hll 8¢ sodium bicarbonate 330 uii Ll Al 5 ¢ bicarbonate aaaillyg ¢4y sac

s triethylamine D% ¢ triemines <A S wi'a e sl ey SO WAL

.diisopropylethylamine
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. saial IV dipuall

Al n) 480 o ghaad Aaladl pe Alal) 5 el Jelii 5ae 4 181 Al aaes

3 pmadl) gl gill Nl o8] g 5 S ol gl
—ig ) V) A5kl 6 a1 @ adll

il e Jlan WY A e giia imidazole-2-carboxylic acid amides e J swasdl 4 seu
aladiul die Lmaa GUS jall 038 juiasd (S0 5 .benzoimidazole-2-carboxylic acid amides
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| acetic acid J—aldls «,¥ 9 Na(CN)BHj ol ja ¥,V ¢ ¢ acetone jldle V,¥¢ Cilia,
Caa ¢ >

methanol yillle Yo & Piperidin-4-yl-carbamic acid tert-butyl ester o} sa © (o Jslas

[ 39 omidie Jara ind udall Uy ad 50 a Ao die Aol VT saal (ulilll aay

YVAYA

‘o



- V¢V -
J—taay 4 gaadl Asdall Juas . ethyl acetate ahlle Voo 5 ela ablle Yoo cand )l
g.k:._._\luas;.uhmg'_mﬁug.}.d‘ J 3 NaSO4 (358 b axy iy elayg ‘&LNa2CO3

u}“‘ ohbggz\._\l.\aﬁ.\uﬁ)}mgééu‘

(ESHMS YEY = m/e :(—seSH 330 Adaud g o) ABSY Cilhaa o o £,A Ll

Y¢Y = m/e

1-Isopropyl-piperidin-4-ylamine (i)

lox §,A Y (Y 5o A) methanolic hydrochloric acid (e jilile Y+ Ciliay

methanol il Yo & (1-Isopropyl-piperidin-4-yl)-carbamic acid tert-butyl ester
gl A ) it ol niia W uns el A ey Aelu 17 sadd sl iy

Ul Je Juasdl ¢ toluene ga iy cnbiadll Haall Gy ok (e A8 5 Uil
VEY = m/e :(ESHMS 4l 0,8Y daluyl

1H-Benzoimidazole-2-carboxylic acid (1-isopropyl-piperidin-4-yl)-amide (iii)

-¢) —a3lle £V ¢ 5 1-Isopropyl-piperidin-4-ylamine hydrochloride af j—aalle ¥AA Sliay
Al ¥ & 1H-Benzoimidazole-2-carboxylic acid ol jaslle Yoo (30 Jslaa Y BOP-CI
O—e —illle ¥ Caliza o ¢dlgall QA’J leln ¥ osaal Laldll sy g NEty »llle Y s DMF
A0S elut ®(cartridge) il Addl IS (e Jadall = 59 andie NaHCO; Jslas
oaidt ol baaiall iat Cudell A1 ) aayy . ethyl acetate (B2 All) dieally Joadll ddaud 5

ol oaalle o€ Aualiyl g Al A ¢ ey Al Jelil 5 ghal Jal) bl ey

YVYA

Vo



- YE¢A -

f@v)

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]- 1 H-benzoimidazole-2-carboxylic

acid (1-isopropyl-piperidin-4-yl)-amide
: L')A?\).;:\.ua Y4¢ 5 Cs,COs ‘:.s‘_)g._._\ﬂa YYVY Cabay

a8y yhall L) daud g3 juasall]3-Bromomethyl-5-(5-chloro-thiophen-2-yl)-isoxazole

¢Yong Mi «Choisledesk ¢Michael R. «Becker ¢William R. (Ewing J—8 (e 4d s sall
¢tHanney ¢Rodenick S «Davis ¢Stephen M «Condon ¢Wei <He tHeinz W «Pouls
¢tAiwen «Li ¢John Z. «Jiang ¢Christospher J. «Burns ¢Alfned P. ¢Spada ¢Barbara A
¢V« Glad a (Y + V) PCT IntGregory B. «Poli ¢Wan F. ¢Luu ¢R. Michael «Myers

f o elondle Yoo (e Jslaa @iy [A ) VEYT B A sl el

—blle ¥ & 1H-Benzoimidazole-2-carboxylic acid (1-isopropyl-piperidin-4-yl)-amide
b el pllle 0 A8l dayy dcbu VT 3aed il (allyg 48 55l 5 )} s A )3 i DMF
2y .ethyl acetate daul 50 @1y Al 52 1 oo A8LeS) elut® ol all Al (Sla Luldl)
A pm il Ll ile s KU Aad g A il I Gl Gmddial) acaall caan Cudlll A )
el 32! a5 (TFA Z+,) 4l H20/MeCN gy (515 5l «C18 dpuSall 43l 3 gec)

(sl oLy Aiba Bl daxtl 3y 5ally Caiaty il e & giaal

m/e ((ESTMS o jaidle Y4 dalisl 4 trifluoroacetate gle 3 pa (Bl o Jaaiy

. s chlorine Jaaill €A =

YYYA

\o
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Y Jbe

1-[(4-Chloro-phenylcarbamoyl)-methyl]-1H-benzoimidazole-2-carboxylic acid (1-
isopropyl- piperidin-4-yl)-amide
2-Bromo-N-(4-chloro-phenyl)-acetamide (i)

il ddady 4kads toluene pllle Vo 8 e acetyl bromide s bromine ol y» A by
2 pyridine il V,0 5 4-Chloro-phenylamine 4l > © (o Jslae A AR & il
toluene (y—e 4355k dayy pad Al Aol g3 ol I Jay (fie b ey . toluene jildle ¥

(ol eliay dda sale e Jpuaall
ol Ve Aty
(i)
1-[(4-Chloro-phenylcarbamoyl)-methyl]-1H-benzoimidazole-2-carboxylic acid (1-
isopropyl- piperidin-4-yl)-amide
t e ploaalle YYY 5 CsyCO3 al jaille YYV Ciliay
PO ploaddle Yoo e Jslae Y 2-Bromo-N-(4-chloro-phenyl)-acetamide

—ablle ¥ * 1H-Benzoimidazole-2-carboxylic acid (1-isopropyl-piperidin-4-yl)-amide
sl (o jildle 0 dilial dayy.dcbu VT sak] agdal Cally g 48 2l 5 ) ja 4a )3 2 DMF
Al )} asyg . ethyl acetate (il Adaud 53 A5LasSl elut® pead il 46d) PIA Laglal) By

Zigdal) 3 gac) 4y puantll Uy gile s S0 Adaud 5y cond ) S Gmidial) Jaiall Cind (alal

YYYA

Vo



— \a, —_
e Dugind) o1 aY) a5 (TFA 7§ ae H2O/ MeCN gy (32l «C18 dpuSall
c_ln'a‘)}_mﬁ@u“;lndmau‘,m ;L@Umzaugkaﬂwbwﬂjc_‘u\

. 5 chlorine Jaeill c£0¢ = m/e ((ESIMS ol jaulle 1Y 1 dalit) 4} trifluoroacetate

v oJbe

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-1H-benzoimidazole-2-carboxylic acid (1-
isopropyl-piperidin-4-yl)-amide
2-Bromo-N-(5-chloro-pyridin-2-yl)-acetamide (i)

Coad 4 iy 4L toluene fldle V4 i3 bromo-acetyl bromide al ja A Ciliay
o—blle V,0 5 5-Chloro-pyridin-2-ylamine (— ol j— © (o Jslas S JPE R\ YR
45k alayy pead Al Aad g i JY e Oficls 2xa 5 . toluene ylila Yo LRSI TR

celoa VY Ayl s cliay sale Je Jgasll toluene (e
2 (i)
1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-1H-benzoimidazole-2-carboxylic acid (1-
isopropyl-piperidin-4-yl)-amide
P aS aloadle YVE 5 CsC05 ol yaglle YYV Giliay

P aloaddle Yoo e Jslas 3 2-Bromo-N-(5-chloro-pyridin-2-yl)-acetamide

s—ablle Y 3 1H-Benzoimidazole-2-carboxylic acid (1-isopropyl-piperidin-4-yl)-amide

slall o ilille © A8lial ey Aebu VT sadd Jadil) (i 38530 5 s Aad xie DMF

YVYA



— \e —
Al ) 2y . ethyl acetate (329 il daul g1 430l elut® pead A A0l AR Jaglall e 5
Akl 3 gac) Ay ypaatll L e ile o SI Aaad 5o cand S iy Gmiiiall Taiall caad cydal
e gl ol aY) a5 (TFA 7 o aa H20/ MeCN gty (a5l «C18 Apnsal
s a8l Je Jeass ol cliay dbia sale ol apeadlly Chialiy il

. s chlorine Jaaill ¢€00 = m/e (ES)MS 4l jaulle ¥§ & daliy) 4l trifluoroacetate

¢ Jha

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-1H-benzoimidazole-2-carboxylic

acid (1-pyrimidin-4-yl-piperidin-4-yl)-amide
(1-Pyrimidin-4-yl-piperidin-4-yl)-carbamic acid tert-butyl ester (i)
P oe ploaalle Y0 e Jolaa (7)) PA/C ladle Yo Ciliay

ke Vo & [1-(2-Chloro-pyrimidin-4-yl)-piperidin-4-yl]-carbamic acid tert-butyl ester
18y Moy (@38 Vo 324 argon L il calayy g acetic acid bl ¢, 4 ethanol
Vo Al el aag A8 el 5 s Aa 0 aie Cilels © 3ad hydrogen (e s Caal Jandall
il cudall jaa L Celite ) e Al A Jelid) Jaula =& 55 ethyl acetate (o il
slay 3ala 3 ) g (B il Jhaad (455 50 toluene dabiasy il ) jladyy (aidie laiua

o oalle £1A 1 daliy)

YVVA

\o
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1-Pyrimidin-4-yl-piperidin-4-ylamine (ii)
PO ploaddle 1A e Jslase N TFA (e bl ¥ Cilia

DCM allle Y —2 (1-Pyrimidin-4-yl-piperidin-4-yl)-carbamic acid tert-butyl ester
toluene —hlla Vo Calca o clld aayg «Ad jall 3 ) s da j0 2ie e lu sad) Jalal iy
G —hrd O« toluene dabiasy cand I Hlaly ¢ yaddie Jaria Cad Sludall J 5
reloaalle Vo ¥ s dalil) Al trifluoroacetate grle 3 gem (8 il any . sl sl
: (iid)

1H-Benzoimidazole-2-carboxylic acid (1-pyrimidin-4-yl-piperidin-4-yl)-amide

VYo s 1-Pyrimidin-4-yl-piperidin-4-ylamine trifluoroacetate (— ol jaglle Yo o Ciliay

P Oealoaalle Av e Jslae Y BOP-CI gl jaulle

VoGl dlall Ay leln ¥sad bl Qliy § 1H-Benzoimidazole-2-carboxylic acid
A lhesSl elut® my S Al Akl BIA (e Jadall ol 59 andiall NaHCO; Jslae (30 _silille
plall A8l yia jay (addidl dariall aat Cadadl A1) 3} axyy . ethyl acetate (539l Adadd 4

el onalle Ve dalul) Lo el AEn g an 206N Jelil 5 ghal
2 (iv)

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]- 1 H-benzoimidazole-2-carboxylic

acid (1-pyrimidin-4-yl-piperidin-4-yl)-amide

:L’)a?‘_).a:\.\h\\‘/\ 5 Cs,CO3 e‘)_&,_\.u.a YUY Gl

YVYVA

‘e
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Jslsa ) 48,3l 3 ) 4a 0 die 3-Bromomethyl-5-(5-chloro-thiophen-2-yl)-isoxazole

1H-Benzoimidazole-2-carboxylic acid (1-pyrimidin-4-yl-piperidin-4-yl)-amide

Jdall ey oLl e _aldle 0 Zilis) aay Aelu V7 5add Jail) gy DMF Ll Y 3
Cad cud ol Al 3 aaag . ethyl acetate (Bag ) Adaud g elut® A3l el p Akl Pla
(C18 duu Se Aiada 3 gac) Gy pumatl) Ll sile S0 Aad 3 ) iy miiial) kel
ol e A gadl ol 3aY) a0 Cus (TFA 7+,) ae HyO/MeCN gty Gas il
e s y5—a bl e dia s sl cliay dbia sale  aatl ppaailly Caiad

. 3 chlorine Jaaill <Y+ = m/e ((ESMS 4l jaulle VY€ :4alisy) A trifluoroacetate

odL’_'M

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-

ylcarbamoyl)-1H-benzoimidazole-5-carboxylic acid methyl ester

(u

3-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-

ylcarbamoyl)-3H-benzoimidazole-5-carboxylic acid methyl ester

YVYVA
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Methyl-2-trichloromethyl-1H-benzoimidazole-5-carboxylate (i)

acetic acid )—blla 0+ 8 Methyl-3,4-diamino-benzoate (Js—edla YY) ol j2 ¥
methyl-2,2,2-trichloroacetimidate (3 (58180 V,€) jillla ¥, 08 Ciliay lld aey . K 5a
Allle Voo o dadall Caidy g el Saad A all ) s Ao e 8l badall iy g edayy
Ju—iy 9 dichloromethane 8 il )l auia g3 . saddie Jaia it Cudall J) 3o toluene
B dgga 2l didall Caiat . oale Jslaas 33al 55 09 ardia NaHC03 Jslaes 8aal 55 5

P sl paidie bais Gad cudall U1 39 MgSO4

Ll asales yga A 8 methyl-2-trichloromethyl-1H-benzoimidazole-5-carboxylate

bai I (YAY = m/e ((ESMS ol ) V)1 ¢ i byl il 8 S o Gl 5 lne e

. s chlorine
: (ii)

2-(1-Isopropyl-piperidin-4-ylcarbamoyl)-1H-benzoimidazole-5-carboxylic acid methyl

ester
w(d}qﬂ.c \,V) e\_);._d.\.« [ IS g_ql.mg

ploadle 0¢A (e Jads Y Methyl-2-trichloromethyl-1H-benzoimidazole-S-carboxylate
(¢4« Y+) ol > YV, €Y l-isopropyl-piperidine-4-ylamine-dihydrochloride (4% 1,A)
A e Alelw £ 3ad 38 iy H)O pldle V,0 3 THF bl Vo 4 NaHCO;
NaHCO; (3 aade Jslaay Juiy g dichloromethane — Jelill lada Cadsy .48 2l 5 ) ja

g sl Ll s sk s JS) (ast . S fis M@SO Lgh gb g puinall iadall (i’ pale Jslones

YVYVA

Vo
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Ol ela wddiasiles jga 4 & formic acid Z+,+0 + CH;CN [H0 g )

Yéo =mle :(ES+)MS 66‘).A:\ﬂa Yoo ;\éat:.@‘
: (0 i)

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-

ylcarbamoyl)-1H-benzoimidazole-5-carboxylic acid methyl ester

3-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-

ylcarbamoyl)-3H-benzoimidazole-5-carboxylic acid methyl ester

e (Dsmlle +,TF) (aalle 110 Ly

2-(1-Isopropyl-piperidin-4-ylcarbamoyl)-1H-benzoimidazole-5-carboxylic acid methyl

ester

A oalle V11,1 5KpC05 (1884 1,0) alsaalle 19,Y Y Gilimy .DMF il Vo b
gl Jadad) sy 5 3-bromomethyl-5-(5-chloro-thiophen-2-yl)-isoxazole ({535« V,Y)
Heais pudie Jglaay (45 e Juiyy toluene — Jelil) lada (assy L22A L e el sadl
b o ad 3 S pydfle e MgSOs (B iny ¢ ale Jslaay 3aa) 5 5 s NaHCO;
formic 7/ +,0 + CHyCN [H;0 groya) 4y yaanill dpuSall A6kl Uil ja gila g S (midia

Ol isomers Juad (Say () sidly (O easall isomers (e dada €21 Jaad (acid

YAYA

Vo
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diethyl s ethanol cheptane (—e Jax13 5 chiral 4B 44k ladiuly NP-HPLC dbaul 5

NOE- ilihe ddaud g9 cosd 38 isomers DS € 5l st dage of Gan .cudMeS  amine

-

1-[5-(5-chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-
ylcarbamoyl)-1H-benzoimidazole-5-carboxylic acid methyl ester

: 422l 5 chlorine Jaai ¢€0Y = m/e :(ESTMS ¢pl jaille 0¥
3-[5-(5-chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-
ylcarbamoyl)-3H-benzoimidazole-5-carboxylic acid methyl ester

s chlorine Jaci ¢0¢Y = m/e ((ES)MS ¢l jaille ¥¢
W W

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-

ylcarbamoyl)-1H-benzoimidazole-5-carboxylic acid

~,~/\~) ?‘)__;;ana iY‘,‘k UA‘_S.‘M‘;‘“ "SS‘ALIOH d_)XM JY)A\ w‘)ﬂ:\.“A ';i “—-‘L*A;’
P (I el

1-[5-(5-chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-

ylcarbamoyl)-1H-benzoimidazole-5-carboxylic acid methyl ester

YYAA



—_ \ov_
&d\ﬁ@m‘M.QEMOBM?“M m@\.ﬂ\ bdall iy g MeOH bl € ‘?A
.&&d&haﬂ}ﬁj(v—Y pH pH Juayam u.ui)HCl Jslae ¥ 5e V Adlal

(formicacid 7/ +,+® + CH;CN/Hy0 gu ) RP-HPLC au 0 4ledll 480l Joat

1-[5-(5-chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-

ylcarbamoyl)-1H-benzoimidazole-5-carboxylic acid

le s HCI JY¥ 5o +,) Jslass malll dallas 3ol g JMaal)  dihydrochloride (Je Jeass

cAraailly Cadarilly
s chlorine bt ¢0YA = m/e :(ES)MS ol jaulle €7 :dalisy)

vV Jhe

3-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-

ylcarbamoyl)-3H-benzoimidazole-5-carboxylic acid

3-|5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl}-2-(1-isopropyl-piperidin-4-

ylcarbamoyl)-3H-benzoimidazole-5-carboxylic acid
P (Jsedle ~,~Y‘V) ploadle Yo e 1 JBal B chiay LS
3-[5-(5-chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-

ylcarbamoyl)-3H-benzoimidazole-5-carboxylic acid methyl ester

YAYA

\o
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s chlorine Jaai $0YA = m/e :(ESMS ¢ 4l jaille YA dualaay)

A J

1-[2-(5-Chloro-thiophen-2-yl)-thiazol-5-ylmethyl]-2-(1-isopropyl-piperidin-4-

ylcarbamoyl)-1H-benzoimidazole-5-carboxylic acid methyl ester

3-[2-(5-Chloro-thiophen-2-yl)-thiazol-5-ylmethyl}-2-(1-isopropyl-piperidin-4-

ylcarbamoyl)-3H-benzoimidazole-5-carboxylic acid methyl ester

A Ga Jsae ) ((Same Cu) 8 e Z7+) sodium hydride ol jaalle 4, Ciliay

PO (Jsale +, YY) Al ol

2-(1-isopropyl-piperidin-4-ylcarbamoyl)-1H-benzoimidazole-5-carboxylic acid methyl

ester

A E LAY Caliay g 38 )all 5 s da o xie 43 Ve 3add ladall Qi .DMF bl 0 3
P oe (Jsaslle YY) Bl el

(e 48 g g0 A8y Hha £ LSL pasall] 5-bromomethyl-2-(5-chloro-thiophen-2-yl)-thiazole

Al gl sel 5l <€ dadia (Yoo V) PCT Int. APPI (55 a0 5 William R. <Ewing J&

COfdlal e Ll Jelill dads (s  bromomethyl-2-(5-chloro-thiophen-2-yl)-thiazole

YAYA

\o



~ Vo4 —
ity aidie Jain cind el gy oLl MeOH — (ya yay dliaYly Jelidl i
223 .( formic acid 7 +,+© + CH;CN/ HyO g3 %) &3 jpasill RP-HPLC Adaud g3 o )
cheptane (e Jay 133 435 chiral &5 e NP-HPLC pladiuly isomers Juady i3
isomers DS oS 5 2k daga o Caa i diethyl amine s methanol ethanol

I WP iy

1-[2-(5-chloro-thiophen-2-yl)-thiazol-5-ylmethyl]-2-(1-isopropyl-piperidin-4-

ylcarbamoyl)-1H-benzoimidazole-5-carboxylic acid methyl ester
s chlorine Jaai ¢00A = m/e H(ES)MS «pl jalle £«

3-[2-(5-chloro-thiophen-2-yl)-thiazol-5-ylmethyl]-2-(1-isopropyl-piperidin-4-

ylcarbamoyl)-3H-benzoimidazole-5-carboxylic acid methyl ester

s chlorine Jaai ¢00A = m/e :(EST)MS <ol jaills

1 Jtie

1-[2-(5-Chloro-thiophen-2-yl)-thiazol-5-ylmethyl]-2-(1-isopropyl-piperidin-4-

ylcarbamoyl)-1H-benzoimidazole-5-carboxylic acid

YVYVA

Vo
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1-[2-(5-Chloro-thiophen-2-yl)-thiazol-5-ylmethyl]-2-(1-isopropyl-piperidin-4-

ylcarbamoyl)-1H-benzoimidazole-5-carboxylic acid

1-[2-(5-chloro-thiophen-2-yl)-thiazol-5-ylmethyl]-2-(1-isopropyl-piperidin-4-

ylcarbamoyl)-1H-benzoimidazole-5-carboxylic acid methyl ester 0

(ol p—alle YY :d_nliY) 41 dihydrochloride 53— 3 O giall @S e e Juans

 chlorine Jasi ¢0¢ ¢ = m/e }(ES)MS

Vo Jle

3-[2-(5-Chloro-thiophen-2-yl)-thiazol-5-ylmethyl]-2-(1-isopropyl-piperidin-4-

ylcarbamoy!)-3H-benzoimidazole-5-carboxylic acid Yo

3-[2-(5-Chloro-thiophen-2-yl)-thiazol-5-ylmethyl]-2-(1-isopropyl-piperidin-4-

ylcarbamoyl)-3H-benzoimidazole-5-carboxylic acid

f e (Dsalle o, £V) anlle YT e teny T Jall g 38y yka A 5

3-[2-(5-chloro-thiophen-2-yl)-thiazol-5-ylmethyl]-2-(1-isopropyl-piperidin-4- Vo

ylcarbamoyl)-3H-benzoimidazole-5-carboxylic acid methyl ester

YVAA
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ol o—aalle V4 :4_alisl) 41 dihydrochloride 35 3—a A O gall oS o o Juans

s chlorine Jasi $0£ ¢ = m/e :(ESHMS

VY Jle

.o
—
—_—

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-

ylcarbamoyl)-1H-benzoimidazole-4-carboxylic acid methyl ester

3-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-

ylcarbamoyl)-3H-benzoimidazole-4-carboxylic acid methyl ester

Methyl-2,3-diamino-benzoate (i)

MeOH —3llle Y.+ 4 Methyl-2-amino-3-nitro-benzoate (Jsasll 10,¥) an ¥ iy
paalle Yoo iliay . e B2 argon (A ety (§ ke Ciad i o) Jslaall & 5 . (Blaa
5ac argon 4 gu—aiyy Jslall '&_)5“5)5? 3 ( /A +) S ané Je  palladium
Ly 13l Qi (hydrogen —Jb 3¢ slas 45 4lL) hydrogen —b argon Jaiuy | Bt P
Gl ) Juiy g "Celite" (38 Jelill Jagla b 5 .48 jall 5 ) s da pd e Slelu € 504
methyl-2,3- —lasd (aidie Jaria Caal mad I Sy . methanol il Y0« el 5l

ATV = m/e: (es)'MS aa V,0F 1 dall) ol 4y e «* diamino-benzoate

YVYVA

\o
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Methyl-2-trichloromethyl-1H-benzoimidazole-4-carboxylate (ii)

4Ll < 33 e Methyl-2-trichloromethyl-1H-benzoimidazole-4-carboxylate sy
fo Ul — ay WS ¢ methyl-2-trichloromethyl-1H-benzoimidazole-5-carboxylate
—> £,Y0 i_aluy} .methyl-2,3-diamino-benzoate (Jy—adls 10,1) ax ¥,0¥ (4 Ic«de

. 9 chlorine Joe3 «Y4Y = m/e: (es) MS o
: (iii)

2-(1-Isopropyl-piperidin-4-ylcarbamoyl)-1H-benzoimidazole-4-carboxylic acid methyl

ester

S
2-(1-Isopropyl-piperidin-4-ylcarbamoyl)- 1 H-benzoimidazole-4-carboxylic acid methyl \e
ester

O (Usadle 1,Y) anV,AY (e

(ii)O Jube A caay WS methyl-2-trichloromethyl-1H-benzoimidazole-4-carboxylate

Yio = m/e: (es)+MS PN V,) 0 daluyd
(v e
1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-

ylcarbamoyl)-1H-benzoimidazole-4-carboxylic acid methyl ester

YYYVA
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3-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-
ylcarbamoyl)-3H-benzoimidazole-4-carboxylic acid methyl ester
i) aar Vo s ic.)_) (il © JBall Ciuay LS dBles 48y yhay zo0 isomers IS

P e (Jsedla

2-(1-isopropyl-piperidin-4-ylcarbamoyl)- 1 H-benzoimidazole-4-carboxylic acid methyl
ester

. 3-bromomethyl-5-(5-chloro-thiophen-2-yl)-isoxazole ({s8L—Sa V,Y) 5 aaa1la V€0, 4
isomers (b (iii © Jltie & Chay LSy .Y ¥ CilS jsomers DS A Allal) el
¢ ethanol <heptane (e Jardi 3 A5 chiral  A%ka Hladiuly NP-HPLC 4ol g Juadl
e JS) (38a (oS Y aaat dege M 5 a0 5ey . cu2aS  diethyl amines methanol

NOE- ildas adaul ¢+ isomers

Dty of G

1-[5-(5-chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-

ylcarbamoyl)-1H-benzoimidazole-4-carboxylic acid methyl ester

: dali 5 . 5 chlorine Jaad <0 ¢Y = m/e: (es)MS ¢anidls V20

3-[5-(5-chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-

ylcarbamoyl)-3H-benzoimidazole-4-carboxylic acid methyl ester

YAYVA

\o



- V1t -

. 5 chlorine a3 <0 €Y = m/e: (es)'MS taadls €0

VY Jle

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-

ylcarbamoyl)-1H-benzoimidazole-4-carboxylic acid

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-

ylcarbamoyl)-1H-benzoimidazole-4-carboxylic acid
P (Jsadle VYY) aalle T 4

1-[5-(5-chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-

ylcarbamoyl)-1H-benzoimidazole-4-carboxylic acid methyl ester

a_'x;tu‘\ 4l dihydrochloride 3)}.4 ‘;5 U‘J""“ g.xs_)a u“‘; LLA;.'U A dtu gs dm; LS

.3 chlorine daai «©YA = m/e: (es)'MS . anlle ¥¢

VY Jbe

3-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-

ylcarbamoyl)-3H-benzoimidazole-4-carboxylic acid

YVYVA

Ve



- \le -
3-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-
ylcarbamoyl)-3H-benzoimidazole-4-carboxylic acid

b om (Dsadle +,¥Y) padle Yo e

3-[5-(5-chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-

ylcarbamoyl)-3H-benzoimidazole-4-carboxylic acid methyl ester

4yl dihydrochloride 3 )sa (8 () il S 3 (o duans N Jle (8 Cuay LS

aaalle 11
. s chlorine Jasi <0YA = m/e: (es)'MS
V¢ Jba
3-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-3H-imidazo[4,5-b]pyridine-2-
carboxylic acid (1-isopropyl-piperidin-4-yl)-amide-

3H-Imidazo[4,5-b]pyridine-2-carboxylic acid methyl ester (i)

o=V e Jslsse ) methyl-dichloro-methoxy-acetate (Jsedlle 4,17) aa Y, V7 iliay
5)s 4a 0 xe Qliyy methanol jildle €+ 2,3-diamino-pyridine  (Jsedle YA, YY)
AL Y) 2 ey . A ladyy Akl triethyl amine (Jsedlle YAYY) o V,A0 Ciliay .48 )2
ALY (509 Las Jelill U o Cum . oAs e Aelu 10 5ad Jelil) lada uliy ALIS

&y 5,4l 550y triethylamine aa ),A0 5 methyl-dichloro-methoxy-acetate Y,V

YAYVA

Vo



-\ -
—c digerated 5 Laidis Jarin Ciat Ladall S 5 L 20A die Clelu A sad Jeldl) dagds

o eley Juiy b 32y andia NaHCO3 Jglaay diethyl ether <ilaia gas
YV o d ol amy aad 8 3H-imidazo[4,5-b]pyridine-2-carboxylic acid methyl ester

. YYA = m/e; (es)’MS
: (i)

3-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-3H-imidazo[4,5-b]pyridine-2-

carboxylic acid methyl ester
f e (Ul +,07) padle Yo v Iy

sl .DMF il ¥ 8 3H-Imidazo[4,5-b]pyridine-2-carboxylic acid methyl ester
Yo saal lalall Caliyy (e <y £ ) sodium hydride (Jsadle +,07) analle YY1

.w(d_}a,_\ln ~,°.\)?_A=\HA\°V,Y dh@.ﬁ)ﬂ"&_)\}&;)dﬁcﬁ:éd

3aal 5 Aol 30l ol Jadall 8y 5 3-Bromomethyl-5-(5-chloro-thiophen-2-yl)-isoxazole
L)l (e A1 < a8 Ailis) ey Aal 3 s Aa s ) Jelil Jadl 3y . WA e
L El Gilihae — o2 Adle LD Lol ja sile g S il (afi g - yaddie Jakia g_\a.: S
RP-HPLC &by i lgil &l ol We () ¥ = a1 eyl 25a5 (HPLC-MS)

D o ( formic acid 7 +,+© (CH3CN/H20 &= )ﬁ) 4y jusaanl)

YYYVA

\o



- Ay -
3-[5-(5-chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-3H-imidazo[4,5-b]pyridine-2-

carboxylic acid methyl ester

= m/e: (es)’MS ¢ paalle Yo X o Al Lol Ay BHl0e ye Alhadale s e B

. 3 chlorine Jaad ¢Y'Vo0
¢ (it

3-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-3H-imidazo[4,5-b] pyridine-2-

carboxylic acid
Y ea:\ﬂa VYo aliay

3-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-3H-imidazo[4,5-b]pyridine-2-
carboxylic acid methyl ester

iy ela llle Y5 THF _ildle 8 LiOH (Usadle +,AY) palle 14,7 (0 Jslas
aoue ) Gaeay AA0 5 ga da o () 2w 0T i pfiele sadd Jeldl dads

M;wMJW‘)‘@ﬁ.ﬁfMHCI d_,lam:\aha“;dnu‘}\(" = pH

3-[5-(5-chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-3H-imidazo[4,5-b] pyridine-2-

carboxylic acid

Y = m/e: (es)'MS « ?;.)_\L; Yoo @ d byl .Qﬂ\@%_)ﬂ%&idbﬁ)}d@

. s chlorine Jaa

YVYA

Vo



= \MA -

3-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl}-3H-imidazo[4,5-b]pyridine-2-

carboxylic acid (1-isopropyl-piperidin-4-yl)-amide
P Oe palle Yoo iy

3-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-3H-imidazo[4,5-b] pyridine-2-

carboxylic acid

(Jsedls +,8Y) anylla Y0V ,A g DIPEA jil5 Spe V€Y ol by .DMF ollle € 8
v 8)) pandla VEY Cilia .38 jall 5l ja A 0 die ABda Yo saal Jaddaldl sy g HATU
c—e 5 Al by K VY 5 1-Isopropyl-piperidine-4-ylamine-hydrochloride (e (Jsaulle
i et laddl 350 LA el 5 s da 0 2ie dilelu ¥ saal mall daglad) iy g DIPEA
J+,+0 + CHyCN/H0 guayi—) dusmaill RP-HPLC dbaul 52 Lilgs iy Limiiia

: Laku ( formic acid

3-[5-(5-chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-3H-imidazo[4,5-b]pyridine-2-

carboxylic acid (1-isopropyl-piperidin-4-yl)-amide

ﬁu\yﬂ‘dwd‘:&a&.\cﬂﬁ@:uﬂ&b 3_)1,\34)353.:\1*433\43)_,&&55&3

. 4} hydroformiate 5_) ga

. s chlorine Jaa «£A0 = m/e: (es)'MS ?.;.’\ﬂ.a Vo aaayl

YV YA

Vo



- 114 -

Yo b

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]- 2-(1-isopropyl-piperidin-4-ylcarbamoyl)-

1 H-benzoimidazole-4-carboxylic acid methyl ester
: ua(d}qna ~,Y‘\) ?a:\ﬁ.n Yoo, A Ol

2-(Isopropyl-piperidin-4-ylcarbamoyl)-1H-benzoimidazole-4-carboxylic acid methyl

ester

AY,0 5 KoCOs (Js—atlle +,£¢) anslle 1,1 Cilimy altiia g3 e s DMF _jilile 1 3
7o) Jadal) Qlsy g 2-bromo-N-(5-chloro-pyridin-2-yl-)-acetamide (Jsedle +,¥0) analls
ardia Jsbaar Jungy toluene fhlle 1+ delall i (aisy o 2A . die Silela Vsl
Larn cand ddl g MgSOys (350 Ay sumall Audall Cains als Jslaey NaHCO; (e
/v,+0 + CH;CN/H0 g 23) 4y yeiaatll HPLC Aol g ol )il (8 dds o

t sk ( formic acid

1-[(5-chloro-pyridin-2-ylcarbamoyl)-methyl]- 2-(1-isopropyl-piperidin-4- ylcarbamoyl)-

1H-benzoimidazole-4-carboxylic acid methyl ester

i 4_aluy) 4 hydroformiate 3 & Ul o Juasi 3l je sliay dda 3alsS

.e_&:\.“ﬁ\"

. 3 chlorine Jaad <0VY = m/e: (es)'MS

YYANA

Vo



- \Y. -

Y1 b

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]- 2-(1-isopropyl-piperidin-4- ylcarbamoyl)-

1H-benzoimidazole-4-carboxylic acid
o (Usadle +,0A) aalle Yo iy

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]- 2-(1-isopropyl-piperidin-4- ylcarbamoyl)-

1H-benzoimidazole-4-carboxylic acid methyl ester

NV e 3l K YVE Giliay 2 jiia ) 3 yu 5 dichloromethane il ¥
30 a dap die bl Jalal iy g o s dichloromethane (A ((4S4 £) BBr3 Jslse
VY AS_ml) e gie Ak Ak ele pllle ¥ Ciliay ayal cindy . dele )7 s 46
Al gy ) Lant midte daia tiad adal 5S0 NaOH ¥ e ) Jslae 3o ille

—3(7+,+0 formic acid CH;CN/H,0 g2 ) 4 yscanill HPLC

1-[(5-chloro-pyridin-2-ylcarbamoyl)-methyl]- 2-(1-isopropyl-piperidin-4- ylcarbamoyl)-

1H-benzoimidazole-4-carboxylic acid

a5 HCl Jslae ¥ ge ) — 0l dadlas ddaud 59 J8al dihydrochloride (e Juaas

. s chlorine Jaa3 ¢£19 = m/e: (es)'MS ¢ analle YT 1 AaliiYl L seadlly Caiay &l

YVYVA

\o



- VY -

VY Jbe

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]- 2-(1-isopropyl-piperidin-4-ylcarbamoyl)-

1H-benzoimidazole-5-carboxylic acid methyl ester

(u

3-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-2-(1-isopropyl-piperidin-4-ylcarbamoyl)-

3H- benzoimidazole-5-carboxylic acid methyl ester

2-(Isopropyl-piperidin-4-ylcarbamoyl)- 1 H-benzoimidazole-5-carboxylic acid methyl

ester

AAQ 5 K,COs (d}&;\.“a ~,ii.\) ?.a,.\na‘\,-\ u@eﬁhwé‘-; .DMF bl 1 @
b (Usedle YOU) aaille

p°A e die Gficls Bael aolill Jadil Culs g 2-bromo-N-(5-chloro-pyridin-2-yl-)-acetamide
Js—sa s NaOH (e apiia Jlaas Junay toluene _ldle Vo o Jelinl Jadds cadsy
Gl l) (1 L it T Giad cudall Jlas MgS04 (38 Ay geasll Andhall Ciaian . oale
isomers S axyl ( formic acid +,+© + CH;CN/HyO g2 4y ymzaaill HPLC 4 5
NP-HPLC dlaul s isomers (s JS Juad (Sang .V 1),V Aoy ) giall (8 (8 gucn gl

aly Lle +<33<S methanol 5 « ethanol « heptane (1 Jadi 3 448 chiral ddk Hladsiuly

YAYA

Vo



- VY -
isomers (j— NSy 534 —NOE- ilidas ddaul 59 (33 38 jsomers SIS a5 20a8 dags
& day @l ) 2= 3 HCI d}l&a W v,V o dadllll &u‘}) Lagd dihydrochloride ‘_J“

.J.\Aaﬂb

-

: Aaaln

- 3

1-[(S-chloro-pyridin-2-ylcarbamoyl)-methyl]- 2-(1-isopropyl-piperidin-4-ylcarbamoyl)- °

1H-benzoimidazole-5-carboxylic acid methyl ester
. ¢ chlorine b c0VY = m/e: (es)+MS .?.;._‘\L O

3-[(5-chloro-pyridin-2-ylcarbamoyl)-methyl]- 2-(1-isopropyl-piperidin-4-ylcarbamoyl)-

3H-benzoimidazole-5-carboxylic acid methyl ester v

. s chlorine Jaai <0V Y = m/e: (es)'MS « ?A:\].Ln o)

YA Jle

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]- 2-(1-isopropyl-piperidin-4-ylcarbamoy!)-

1H-benzoimidazole-5-carboxylic acid
Py Vo

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]- 2-(1-isopropyl-piperidin-4-ylcarbamoyl)-

1 H-benzoimidazole-5-carboxylic acid

YY\YA



— VY -

t e (Usalla v, 0 £Y) paulle YV A G feay 11 Jlial T8y 45yl 2ad o

1-[(5-chloro-pyridin-2-ylcarbamoyl)-methyl]- 2-(1-isopropyl-piperidin-4-ylcarbamoyl)-

1H-benzoimidazole-5-carboxylic acid methyl ester

+padle VoAbl 41 dihydrochloride 5 sa —3 ) sl S e e Jans

. s chlorine Jasi ¢ €449 = m/e: (es)'MS

14 Jla

3-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]- 2-(1-isopropyl-piperidin-4-ylcarbamoyl)-

3H-benzoimidazole-5-carboxylic acid

3-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]- 2-(1-isopropyl-piperidin-4-ylcarbamoyl)-

3H-benzoimidazole-5-carboxylic acid
ton (Usatle +,0 €A) ¢ aalle YA Cpofeny 1 JUiall (i g 4y yka A 5

3-[(5-chloro-pyridin-2-ylcarbamoyl)-methyl]- 2-(1-isopropyl-piperidin-4- ylcarbamoyl)-

3H-benzoimidazole-5-carboxylic acid methyl ester

(.a:\_u.c XYY 2\_..\;&:?\ A dlhydrochlorlde 3)}-»-4 TJ U‘)—“'“ Lls_)A ‘;‘c daaa.l

. s chlorine ke «£44 = m/e: (es)'MS

YAYA

Vo



- \v¢ -

Yo Jbe

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-

ylcarbamoyl)-1H-benzoimidazole-4-carboxylic acid 1-ethoxycarbonyloxy-ethyl ester
P (Ul 0 A) aaddle 00 Iy

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-

ylcarbamoyl)-1H-benzoimidazole-4-carboxylic acid

patle £1 (K1 (Usadle +,17) paalle YV, Gl qlfie sai oy DMF _ldla ¥ 3
1-chloroethyl-ethylcarbonate (Js—edle «+,¥Y) ly Saa 0 5 KrCOs (Jsasle +,¥T)
I ol ) iy Jelil i S . el £ 5ad 0% de Jelil Ljs (i,

! hed ( formicacid Z+,+0 + CH3CN/Hz0 g3 )X) 4y yuiasill HPLC dand 5

1-[5-(5-chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-

ylcarbamoyl)-1H-benzoimidazole-4-carboxylic acid 1-ethoxycarbonyloxy-ethyl ester

Aol 5y Jall dihydrochloride (Ao Jaasiy .oslll eliay 5l e didlia 3alS &

+aailly Caiay @l 3y g HCT )Y g0 +,) Jslaay Zalladll

-3 chlorine Jaai 1€ ¢ = m/e: (es)MS ¢ analle €7 1 dpalusyl

YVYA

\o



—_ \VO_

VY b

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-
ylcarbamoyl)-1H-benzoimidazole-4-carboxylic acid 1-cyclohexyloxycarbonyloxy-ethy!

ester

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-
ylcarbamoyl)-1H-benzoimidazole-4-carboxylic acid 1-cyclohexyloxycarbonyloxy-ethyl

ester

b0 (Uelle )0 A) palle 0 e ey Yo QU Gy Ay yha g Lol Aaad

1-[5-(5-chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-

ylcarbamoyl)-1H-benzoimidazole-4-carboxylic acid

S w e Juass .cyclohexyl-1-chloroethyl carbonate (Jsaslle +,¥Y) 5y Saa 1Y
VA = m/e: (es)MS cpaptla £V 1 AaluY) . Al dihydrochloride 5 ) sua (54 () sinl

. 3 chlorine Jaa
YY Jba

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-1H-benzoimidazole-2,4-

dicarboxylic acid 4-[(2-hydroxy-ethyl)-amide] 2-[(1-isopropyl-piperidin-4-yl)-amide]
 on (Usadlle +,+0V) palle Yo iy

YVYA



— AV -

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-

ylcarbamoyl)-1H-benzoimidazole-4-carboxylic acid

¥Y1,7 5 DIPEA (Js—ade +,YVY) a0 Kua ¥4 Al 5o o g .DMF jildle ¥ &
(ds—alle +,00V) ,aly Kpa ¥,0 limy 38 Yo 2ayy HATU (Jsaille +,00V) anglle
A 5l 5l pa Aa )y vie il Jadall iy g DIPTA iy S )+ 5 2- ethanol — amino o
o) Asia il HPLC Aol s o JM 80 Jeladl lads 35 . dclu Y1 3ad
b b Ol (S je ol Juaai . ( formic acid /+,+© + CH;CN/H,0
¢ pardle YA 1 A ali) L 5 lie )8 elian ddia 53l 5 ) e (8 4l hydroformiate

.chlorine ks <0VY = m/e: (es)"MS

Yv b v,

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl}-4-(3-hydroxy-azetidine-1-carbonyl)-

1H-benzoimidazole-2-carboxylic acid (1-isopropyl-piperidin-4-yl)-amide

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-4-(3-hydroxy-azetidine-1-carbonyl)-

1H-benzoimidazole-2-carboxylic acid (1-isopropyl-piperidin-4-yl)-amide Vo

(Usadle o, 0 A) anlle 04y foy YT il (il g Ay yhay

1-[5-(5-chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-

ylcarbamoyl)-1H-benzoimidazole-4-carboxylic acid

YAVA



- VYV -
3 o5—a (b Osindl S je e Juasi . 3-hydroxy-acetidine (Jsadle +,+9) analle 1,V 4
= m/e: (es)'MS « axalle 0 1 dalul L 5 ke je eliay Allia 33lS 4} hydroformiate

. 3 chlorine Jaas ¢ AY
Ye Jhe

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-1 H-benzoimidazole-2,4-als

dicarboxylic acid 4-[(2-hydroxy-ethyl)-methyl-amide] 2-[(1-isopropyl-piperidin-4-yl)-

amide]

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-1H-benzoimidazole-2,4-
dicarboxylic acid 4-[(2-hydroxy-ethyl)-methyl-amide] 2-[(1-isopropyl-piperidin-4-yl)-

amide]

D (Usadle v, 1Y) aadle £ ety YY Jliall Uil g A3y pk Adand 5

1-[5-(5-chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-

ylcarbamoyl)-1H-benzoimidazole-4-carboxylic acid
Oo—mll S 5e Je Juasi . N-methyl-2-aminoethanol (Jsedle «,+ Vo) anilla 0,7 4
Vo rd byl . 5, tie 5t sliay Aliasales a4 4l hydroformiate 3 ) ga

. 3 chlorine Jaai <0A® = m/e: (es)'MS ¢ analle

»

Yo Jla

YVYA

Vo



- VWA -

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-1H-benzoimidazole-2,5-
dicarboxylic acid 5-[(2-hydroxy-ethyl)-methyl-amide] 2-[(1-isopropyl-piperidin-4-yl)-

amide]

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-1H-benzoimidazole-2,5-
dicarboxylic acid 5-[(2-hydroxy-ethyl)-methyl-amide] 2-[(1-isopropyl-piperidin-4-yl)-

amide]
t o (Usalle v A) aaddle 04 e ey Y Jtall i g 4y ks Adand 59

1-[5-(5-chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-

ylcarbamoyl)-1H-benzoimidazole-5-carboxylic acid

& Ul S e e Juasiy .N-methyl-2-aminoethanol  (Jsedls +,+ ) anulle T,A
m/e: ¢ aaxlle £V bl L 5 lhe e eliansiles ) sa * 4 hydroformiate 5 5.0

. 5 chlorine daai <@A0 = (es5)"MS

YU Jbe

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-5-(3-hydroxy-azetidine- 1 -carbonyl)-

1H-benzoimidazole-2-carboxylic acid (1-isopropyl-piperidin-4-yl)-amide

YYAA

Vo



- Vva -

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-5-(3-hydroxy-azetidine-1-carbonyl)-

1H-benzoimidazole-2-carboxylic acid (1-isopropyl-piperidin-4-yl)-amide
t e (Usalle v, 0 A) madle 04 pefeny YY Jall Ui g 4y Adaud 5

1-[5-(5-chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-

ylcarbamoyl)-1H-benzoimidazole-5-carboxylic acid °

8o (b O sl S e e Juans .3-hydroxy-acetidine (Jsalle «,+9) anille 1,V 4
. P,\_LL; Yv 3__\31.'.\4?\ 3)_.‘,\:\4 — c-Ls'a_*\g adia sala b ‘_55 4l hydroformiate

. 9 chlorine a3 ¢ OAY = m/e: (es)'MS

YV Jbs

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethy!]-2-(1-isopropyl-piperidin-4- Vo

ylcarbamoyl)-1H-benzoimidazole-5-carboxylic acid 1-ethoxycarbonyloxy-ethyl ester

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-

ylcarbamoyl)-1H-benzoimidazole-5-carboxylic acid 1-ethoxycarbonyloxy-ethyl ester

D (Jsadle v, 0 A) paddle 00 (e feds Yo Jall 8 pum gl A&kl il 1o

1-[5-(5-chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-

ylcarbamoyl)-1H-benzoimidazole-5-carboxylic acid

YVYA



— \A . -
sl € e (e Juaas . 1-chloroethyl-ethylcarbonate (Jsadle +,¥Y) ily i €0
baiVEE = m/e: (es)'MS ¢ analla 0V 1 i_ali)l . 4 dihydrochloride 3 ) sua &

. s chlorine

YA Jba

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-
ylcarbamoyl)-1H-benzoimidazole-5-carboxylic acid 1 -cyclohexyloxycarbonyloxy-ethyl

ester

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-
ylcarbamoyl)-1H-benzoimidazole-5-carboxylic acid 1-cyclohexyloxycarbonyloxy-ethyl

ester
(Useslle 10 A) pnlle 04 (S Teds Yo 00 36 gum pall 38yl gL

1-[5-(5-chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-

ylcarbamoyl)-1H-benzoimidazole-5-carboxylic acid

—& Jaa—a3 .cyclohexyl-1-chloroethyl carbonate (y—e (Jsealle +,¥Y) sy Sae 1Y
=m/e: (es)'MS cpaptle 09 : i_aliY) .4l dihydrochloride & sua o O sl oS ye

.5 chlorine Jaay ¢14A

YVAA

\ e

Vo



= YAY -

Y4 Jba

l-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-5-(2-hydroxy-ethanesulfonyl)-lH-

benzoimidazole-2-carboxylic acid (1-isopropyl-piperidin-4-yl)-amide
(<

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3 -ylmethyl]-6-(2-hydroxy-ethanesulfonyl)-1H-

benzoimidazole-2-carboxylic acid (1 -isopropyl-piperidin-4-yl)-amide

2-(2-Trichloromethyl- 1H-benzoimidazole-5-sulfonyl)-ethanol (i

V+ 4 3,4-diamino-benzene-sulfonylethan-2-o0l (s (J saille AP IR JPENNI PR R kY

(880 V,8) ke o8 clay ilimy . S je acetic acid _jlile

€30l A8 30l 5 s A o xie il Jadall sy g methyl-2,2,2-trichloroacetimidate

Dty i e i Gt dall J1 5 toluene gablle Vo vy aglal Caidy Lcilela
A% A8 Ol A 5 5l0e dda Bale (han) ¢ jie Caad Gy 2y toluene (8w )
b Y80 = mle: (e5)'MS ¢ paptle TA« 1 A alill L5, a1 edlel il J< 4418

. 9 chlorine
: (i1)

5-(2-Hydroxy-ethanesulfonyl)-1H-benzoimidazole-2-carboxylic acid (1-isopropyl-

piperidin- 4-yl)-amide

YA

\o



- YAY -
b palle VR0 il
YV0,{ —a dar s Y 2-(2-Trichloromethyl-1H-benzoimidazole-5-sulfonyl)-ethanol
asa—le AA« 4 1-isopropyl-piperidine-4-ylamine-dihydrochloride ({8LSe V,+0) axile
da e oficlu badd 358 iy HoO bl ¥ THF blle T (3 NaHCO; (810 ) +)
siie NaHCO; J s—aas Jusiy 5 dichloromethane — Jelidll Jala Caisy . iyl 51 a
A lS A a Ll ) ()5S L3S 55 MgS04 (358 Aysuael) Al i+ (oale Uslaay

¥40 = m/e: (es)MS canalle YoV 1 LaliY) . g Al edlelil
:(f i

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-5-(2-hydroxy-ethanesulfonyl)-1H-

benzoimidazole-2-carboxylic acid (1-isopropyl-piperidin-4-yl)-amide
i (o

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-6-(2-hydroxy-ethanesulfonyl)-1H-

benzoimidazole-2-carboxylic acid (1-isopropyl-piperidin-4-yl)-amide
D Oe (df;\lh ~,Y‘Y) ?;.d.\.q YYLY Jy

5-(2-Hydroxy-ethanesulfonyl)-1H-benzoimidazole-2-carboxylic acid (1-isopropyl-

piperidin- 4-yl)-amide

A4 5 KoCOs (15850 Y, V) paalle £A,T Giliay aliia 5ot e g .DMF jilille Vo &

Ly Wl (o By § 3-bromomethyl-5-(5-chloro-thiophen-2-yl)-isoxazole ({34 V) aanlle

YVYA

Ve



- YAY -
oy (4 ) Juyy toluene — Jelidl lala adsy 2200 e clelu ¥ 5 =l
Gl Sy Afle e MgSOs (358 Ching ¢ oale Jslaas 3aal 53 je g ania NaHCO;
formic  7+,+ 0 + CH;CN/H0 g 2) 4y ymaaill RP —HPLC o' . misie Jaia
—Say isomers (3 o Cua Lo siall ® O paa all isomers DS (e Jada € 2 (acid
¢ ethanol cheptane ()—s Jas 14 4 453 chiral dika alasiuly NP-HPLC Adaud 51 Shaiy o
ddan g ol B jsomers <o 5 Aaad dege (o Ll .28 diethyl amine 3 methanol

: dualiy) NOE wilidas

1-[5-(5-chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-5-(2-hydroxy-ethanesulfonyl)- 1 H-

benzo-imidazole-2-carboxylic acid (1-isopropyl-piperidin-4-yl)-amide
.3 chlorine Jaai 24 = m/e: (es)'MS ¢ analle VA4

P Al

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-6-(2-hydroxy-ethanesulfonyl)-1H-

benzo-imidazole-2-carboxylic acid (1-isopropyl-piperidin-4-yl)-amide
. s chlorine Jai «©4Y = m/e: (es)'MS ¢ anille 04

Yo Qe

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-1H-benzoimidazole-2,4-dicarboxylic acid

4- [(2-hydroxy-ethyl)-amide] 2-[(1-isopropyl-piperidin-4-yl)-amide]

YYVA

Vo



- YAE -

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-1 H-benzoimidazole-2,4-dicarboxylic acid

4~ [(2-hydroxy-ethyl)-amide] 2-[(1 -isopropyl-piperidin-4-yl)-amide]
o (Isalle +) 0 A) anlle €0 afeny YY il Ty 2,k ddasd

1-[(5-chloro-pyridin-2-ylcarbamoyl)-methyl]- 2-(1-isopropyl-piperidin-4- ylcarbamoyl)-

1H-benzoimidazole-4-carboxylic acid

3‘)}_.\4 H u‘}_\aj‘ L.\J)A (.fk' d.\.aaa .2-aminoethanol (d)d:\.ua ~,/\A) P"‘u‘ O,£J

Bl pe eliay Lla ol s ) ga * 4 hydroformiate
- 5 chlorine lasi <0 £Y = m/e: (es)'MS « aaalle Y& 1 daluy)

¥y Jbs

1-[(5 -Chloro-pyridin-2-ylcarbamoyl)-methyl]-1 H-benzoimidazole-2,4-dicarboxylic acid

4- [(2-hydroxy-ethyl)-methyl-amide] 2-[(1-isopropyl-piperidin-4-yl)-amide]

1- [(5-Chloro-pyridin-2-ylcarbamoyl)—methyl]- 1H-benzoimidazole-2,4-dicarboxylic acid

4- [(2-hydroxy-ethyl)-methyl-amide] 2-[(1 -isopropyl-piperidin-4-yl)-amide]

P(Jselle +1) padle 0 e feny YY Ol L,

YVYA



_-— \Ao_

1-[(5-chloro-pyridin-2-ylcarbamoyl)-methyl]- 2-(1 -isopropyl-piperidin-4-ylcarbamoy!)-

1H-benzoimidazole-4-carboxylic acid

& Ol oS 50 Je Jiasi . N-methyl-2-amino-ethanol (Usaslla +1 1) anidla ALY,
‘ ?a,_\.ua Yoo a:\;tu}“ . 3).‘,1::.4 e ala GL'A_.}Q'&.JL« 3 ) g Lg‘\.‘ hydroformiate b_) g
. 5 chlorine a3 <007 = m/e: (es)'MS

YY JG.

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-4-(3-hydroxy-azetidine-1 -carbonyl)-1H-

benzoimidazole-2-carboxylic acid (1-isopropyl-piperidin-4-yl)-amide

¢ any
1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-4-(3-hydroxy-azetidine-1 -carbonyl)-1H-

benzoimidazole-2-carboxylic acid (1-isopropyl-piperidin-4-yl)-amide
P (Jsedle v, 1) anlle 04 (e feny YY Jtial G

1-[(5-chloro-pyridin-2-ylcarbamoyl)-methyl]- 2-(1 -isopropyl-piperidin-4-ylcarbamoyl)-

1H-benzoimidazole-4-carboxylic acid

¢ Ols—nd S el Jians . 3-hydroxy-acetidine (s (U saille +,) V) axlla AN
¢ pap—dla 28 ¢ AalatYl L 5 lna e ddia cliay 30l 3 9 i 41 hydroformiate 5 ) gua

-3 chlorine Jaai <00 ¢ = m/e: (es)'MS

YYAA



- VAT -

Y Ol

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-2-(1 -isopropyl-piperidin-4-ylcarbamoyl)-

1H- benzoimidazole-4-carboxylic acid 1-ethoxycarbonyloxy-ethyl ester

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-2-(1 -isopropyl-piperidin-4-ylcarbamoyl)-

1H- benzoimidazole-4-carboxylic acid 1-ethoxycarbonyloxy-ethyl ester
oo (salle +,) paslle 04 cpafony Yo Jliall (8 46k ddand

1-[(5-chloro-pyridin-2-ylcarbamoyl)-methyl]- 2-(1 -isopropyl-piperidin-4-ylcarbamoyl)-

1H-benzoimidazole-4-carboxylic acid
Ol sl oS 5e A Juass . 1-chloroethyl-ethylcarbonate (Jsasllas, €0 ) axalle T,0Y

YA vl s, ne 4 e aglmghaﬁs.sus”m‘;d hydroformiate 3 s

3 chlorine Jaai 1Y 0 = m/e: (es)'MS ¢anulle

-

Ye Jha

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-2-(1 -isopropyl-piperidin-4-ylcarbamoyl)-

1H- benzoimidazole-4-carboxylic acid 1-cyclohexyloxycarbonyloxy-ethy! ester

YVYA

\ e

\o



= YAV -

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-2-(1 -isopropyl-piperidin-4-ylcarbamoyl)-

1H- benzoimidazole-4-carboxylic acid 1-cyclohexylo-xycarbonyloxy-ethyl ester

P (Usalle o)) plle 00 ey Yo JUall (i y 48y L adand

1-[(S-chloro-pyridin-2-ylcarbamoyl)-methyl]- 2-(1 -isopropyl-piperidin-4-ylcarbamoyl)-

1H-benzoimidazole-4-carboxylic acid

54 sle Juass . cyclohexyl-1-chloroethyl carbonate (UJsedls +,€+ 1) anulle AY,A

Aol e clay dlatalks ) ua * 4 hydroformiate 3 ) g & O sandl
.5 chloro 1aai <174 = m/e: (es)™MS « paalle €7 1 dalanyl
Yo Jb.
1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-1 H-benzoimidazole-2-carboxylic acid [4-
(3- oxo-morpholin-4-yl)-phenyl]-amide

4-(4-Nitro-phenyl)-morpholine (i)

Sblle Yo 8 1-Fluoro-4-nitro-benzene #> YV,¥5 morpholine aa Y£,0 (o laili a
g5 sl o Sillle Tou e Jladll ol Sy el £ 500 )00 ) DMSO
e ST ERTC B BUP SRR L ER sl w5l il Cand )

Ao Y4,V dalay)

YYYNA

Vo



- YAA -

4-(4-Nitro-phenyl)-morpholin-3-one (ii)

Benzyl-triethyl-ammonium chloride a—a ¥Y 44 2l 5 ) ja 4 5 & 5 e il

POe e Ve e dalaae ) (A0S YUY ©) potassium permanganate ax YY,V,

Ax 9 .48l B ) s A y0 e @y DCM _aldle Yoo s 4-(4-Nitro-phenyl)-morpholine
A s.x__altt_,\sjyud_cumhglsM&ﬂl@\ﬁa@)_)msm,&;usm%ﬁﬂl
Bl 2,8l et ele pllle £04 JiNa,S0; p> 90 e Jslae Ciliay ¢lld aey ccile b
-paidie Jatus Cad b ) S 5 Celite (o dida (DA (pe Jajal s o sall culall
é@.@ﬂl%\xwﬂl@w ey ele il Yoo s el jiiall Adall saldl iy
DCM/MeOH gy a5 <A silica gel —le (319 5l (s o> sile 5 SH Ao 4y olad gl
Sl Sauy 0 @l e & inal dneatidl o 3aY) of Cus L 00 e LS 7Y

o Y, bl | jaisie Jaacs cian
4-(4-Amino-phenyl)-morpholin-3-one (iii)
Poe s VN Ge Jsbase Y dihydrate SnCly aa V¥, Y Giliag

ethanol ,—llle VV 5 ethyl acetate jlll Y¥o. «s? 4-(4-Nitro-phenyl)-morpholin-3-one
ly 23,a0 5 ) sa Aa ol 5l deyy celld ey L e L 30l gVl delall s i
5 shall 4818 Aa jay U5 (5805 s Aad 5 s il ol pany dely 1T sadl Layal)

eV daabey) Al Jela

YVYA

Vo



- VA4 -

P (1v)

1H-Benzoimidazole-2-carboxylic acid [4-(3-0x0-morpholin-4-yl)-phenyl]-amide
POspadle Voo e Jslae I NE 5 bl *,¥ 3 BOP-Cl aadl YoV Ciliay
seaxdle VYA 1H-Benzoimidazole-2-carboxylic acid

delw Vs lagdill Qldy y DCM bl ¥ s? 4-(4-Amino-phenyl)-morpholin-3-one
@M\Mwujl:\ﬂah__\dcbﬂl@kupﬂm}ﬁm cﬁﬂ‘ﬁ)‘)}i}_)&.\k—
s o—al A gn A g g Jelal e 4 sshall Al aall) ey ¢ g UL o sl

andle VYY1 Laliy)
F(v)

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-1 H-benzoimidazole-2-carboxylic acid [4-

(3- oxo-morpholin-4-yl)-phenyl]-amide
: ma;ALVVJCSZCO3 ?A_.)HA €9 L_QL\A:)
P e padle 00 e Jlas 2-Bromo-N-(5-chloro-pyridin-2-yl)-acetamide

Vb 1H-Benzoimidazole-2-carboxylic acid [4-(3-0x0-morpholin-4-yl)-phenyl]-amide
L_QLA-A..] ¢ daic .ughhﬁﬂdsw’l:gl;uﬁg}asﬂ| BJ‘_)A &._;Ja.uc éUJ}DMF _)ﬂ:\u.e

s paalle Yo 5 C5CO5 (g (5 aT anlle Y

YVVA

Vo



— yaq. -
ZVE ENUUNIN - TP W VL b IV PR 2-Bromo-N-(5-chloro-pyridin-2-yl)-acetamide
el Zl ranyg ele pllle Yo ) delial) ads Cagsy | Ofdlizal e L saad Je il
8ol e Jpaall dnaaiilly Caday g Cside HCL _pilills ¥ o U i gy i il Adaid
taalle VYA 4_alil) hydrochloride 5 ) sisa S @2 e doans sl cliay dAda

-3 chloro Laai <040 = m/e: (es)"MS

Y1 b

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-2-[4-(3 -ox0-morpholin-4-yl)-

phenylcarbamoyl]- 1H-benzoimidazole-4-carboxylic acid methyl ester

: (1)
2-[4-(3-Oxo-morpholin-4-yl)-phenylcarbamoyl]- 1H-benzoimidazole-4-carboxylic acid
methyl ester

 0m (palle + Y1) palle 19, (e Jglae oy il

hala ) THF il ¥ o methyl-2-trichloromethyl-1H-benzoimidazole-4-carboxylate

Foe (Usedle Y1) a0 e (g iy

bl A (NaHCO, (Jseddle Y1 Y) asalle YV o 4-(4-amino-phenyl)-morpholin-3-one
Cadiag ddyall 5 ) s A o aie Sleba ¥ sad 548 bl (il LH,0 il ¥4 THF
Js—dadl Galian, +&mia NaHCO; Jslae (e bl Vo Jara 3 CH,Cl, ol 00

Sl 3S 59 MgS0s (358 dxeniall 4y guanll ikl ity CH,Cl, yildls 0 Skl

YVYA

Vo



- V4 -
.:L_gmlamcuma,étsa_}ﬂ@wg;ﬂj‘wm@;j, sale . Jaxd) | vadiie b

Y40 = m/e: (es)’MS caaalle VY daaluyl
s (i)

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl] -2-[4-(3-oxo0-morpholin-4-yl)-

phenylcarbamoyl]- 1H-benzoimidazole-4-carboxylic acid methyl ester

P oe (sadle VAT aalle VY Ly

2-[4-(3-Oxo-morpholin-4-yl)—phenylcarbamoyl]-1 H-benzoimidazole-4-carboxylic acid

methyl ester

paadle 04,7 5 KyCO3 (Jsatle +,YVE) anille ¥V,A Giliay &l DMF jllle v 8
oS (Jsadle +,Y19)

e Glel o € 34l bl dadall sy 2-bromo-N-(5-chloro-pyridin-2-yl-)-acetamide

NaHCOs3 Jslae 3o sillle 0« Jusy g toluene Allle Yoo dadall Cass,y RGNS
Juis . ethyl acetate 8} sy @Al ¢ toluene & Lol G5y al gl o Lass Qi
romiiie i il Ky ble e MgSO,s b wibal coale Jslans 4 gunell ik
formic  /+,+0 + CH;CN/H,0 ) A ppaatl Ll e sile g SH Adad 3 ol ) iy

e Jgpaall (acid

1 -[(5-chloro-pyridin-2-ylcarbamoyl)-methyl] -2-[4-(3-ox0-morpholin-4-yl)-

phenylcarbamoyl]- 1H-benzoimidazole-4-carboxylic acid methyl ester

YVAA

\o



- Vay -

2ol G el Glas e e Adasilas ) ga i
. s chlorine aad <07 = m/e: (es)'MS « ﬁﬂa €7 daluyl

Yy Jbe

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-1 H-benzoimidazole-2-carboxylic

acid [4-(4-oxo-4H-pyridin-1-yl)-phenyl]-amide
1-(4-Nitro-phenyl)-1H-pyridin-4-one (i)

> £%,Y 5 1-Fluoro-4-nitro-benzene a—=a Y+ 5 Pyridin-4-0l a—a Y+, O dald Culg,
L’.L_L\A_\S.u__J. u&ﬁs‘-;»'&.\a.‘iﬁﬂ‘ EJ‘);;\;JJA.'D éU...\JDMF _)11;\114\‘~ ‘;QCSzCO3
e smanl) o 5 A gy 585l ol ) ansy el o il For Lo Jglad

o V)Y Al w&mk&m&;ﬁu&*dﬂb cé|),1_)§..4i Q‘,]J.SL;J‘,L:@U

Jslae J dihydrate SnCl, p> OY,) by 1-(4-Amino-phenyl)-1H-pyridin-4-one (i1)
ethyl acetate jillla 03, 2 1-(4-Nitro-phenyl)-1H-pyridin-4-one B IPEN E
1l aas Ko L lela 1 5ad g las VU Jelil s aas ethanol Ll Y1
Vet e iy i) il cind J15 i of6 1,30 5 da
=30 il W =y . ethyl acetate Lk Yoo Ciliay e NaHCO; Jslas e silills
A sl Galdte 5 ¢ 4 paanll A0 Jiad any . ethyl acetate dolall o gall (i (5 3ac
— &l e EB0) DCM —s (ildle Vo v Ofipe) ethyl acetate A yall 3alall dL)

bia o clyiall ) iy NapSOy (558 dnaniall Ay gumell cliadal) Caias (LAl Yo,

YYVA



- N4y -
T Ayl A Jelil 8 phal 3618 Aa 5 Ui 00 i pill) o Cus L mitis

e
2-Trichloromethyl-1H-benzoimidazole (iii)

420 2 e & Jalyy 4kads 2.2 2-Trichloro-acetimidic acid methyl ester ax YY,A Giliay
- acetic acid ,—3llle Yo i Benzene-1,2-diamine an Y+ (e Jslas ) Al 5 s
Bl mids o haka Gl Glydd) JI S toluene e Allle v e Gl e b ang
Ul S (midie baaa Gal Caatll angy . Ofdlial (4 e toluene daliaay caud

o YO 1 Al LA Jelill 5 shal 440 da Ly Ui
:(iv)

1H-Benzoimidazole-2-carboxylic acid [4-(4-0x0-4H-pyridin-1-yl)-phenyl]-amide

BriniPRR N ««® 2-Trichloromethyl-1H-benzoimidazole : (s aaalle VAR e Jglae Ciliay
> 1.5 ¢ 1-(4-Amino-phenyl)-1H-pyridin-4-one asolle ¥+ ¢ _le (5 gia, bls ) eday
s, die el ¥ 5ad 556 Ball (i H,0 pllle Vo, THF Ll £+ (NaHCO,
NaHCO3 Js—daa 0o sillle €4 Jusiys CHCL, ildle Yoo addy A8 jall 5 )
QLJM' aiaty (Laldle Yoo & ye D) CHLCL — il Jolaall alaiig . ania
(O A Adia sale axt] (midie Jakis a8 iy MgSOy (558 dnasiial 4 gudanl)

BN Bladill A4S Aa Al 4% A

palle 09N Laluy)

YAYA
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P (V)

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-1 H-benzoimidazole-2-carboxylic

acid [4-(4-oxo-4H-pyridin-1-yl)-phenyl]-amide

Jslae N 4 jall 5 ) ja 35 0 e 3-Bromomethyl-5-(5-chloro-thiophen-2-yl)-isoxazole
Pomanalle VAY (e

1H-Benzoimidazole-2-carboxylic acid [4-(4-oxo-4H-pyridin-1 -yl)-phenyl]-amide

elall o illle Yo Zdli) 2ayy %V e e pfielu saa) Lyl O3 DMF alile Vo

A paall Gkl Cibas ey (e EDB Ll Y +) ethyl acetate Jadall alicia,

Al sale e Jpaall paanilly Caiad Pl Je & aaall ol 3aY i (TFA 7+

m/e: ¢ paglle Vo 1 Aala) .4l trifluoroacetate Tle b ga (bl o Jians oliay

-5 chlorine Jaxi <0YA = (es)*MS

YA Jba

1-(3-Methoxy-benzyl)-1 H-benzoimidazole-2-carboxylic acid [4-(4-ox0-4H-pyridin-1-

yl)- phenyl]-amide

:Q}é@)ﬂlc‘VVJMLﬁm,ﬁgbo\,&dM_ﬁf‘)@

YVVA

‘o
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e :}I-\g p33iwn 1-Bromomethyl-3-methoxy-benzene

. alkylation 41N 5 ,_las 2 3-Bromomethyl-5-(5-chloro-thiophen-2-yl)-isoxazole

.£0Y = m/e: (es)'MS
¥4 Jle
1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-1 H-benzoimidazole-2-carboxylic acid [4-
(4- oxo-4H-pyridin-1-yl)-phenyl]-amide
Pl b 0 GO Y)Y QB Blae gai e o sl S e yuiaay
Y ‘Y.\.) a2 2-Bromo-N-(5-chloro-pyridin-2-yl)-acetamide

. alkylation A1 5 5l —> 3-Bromomethyl-5-(5-chloro-thiophen-2-yl)-isoxazole

-3 chlorine L <£44 = m/e: (es)™MS

€ Jha

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3 -ylmethyl]-1H-benzoimidazole-2-carboxylic

acid (8-methyl-8-aza-bicyclo[3.2.1]oct-3-y])-amide
1 b G e TV Jlall Jilas gai e of giall (S e juiasy
e Yo -8-Methyl-8-aza-bicyclo[3.2.1]oct-3-ylamine hydrochloride

b ai EAY = m/e: (es)™MS .(iv) 5 stadll —2 1-(4-Amino-phenyl)-1H-pyridin-4-one

. 5 chlorine

YV\A

Vo



- V41 -

£ Jhe

1-[5-(5 -Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-1 H-benzoimidazole-2-carboxylic

acid [4-(2,4-dioxo-3,4-dihydro-2H-pyrimidin-1 -yl)-phenyl]-amide
1-(4-Nitro-phenyl)-1H-pyrimidine-2 4-dione (1)
1-Fluoro-4-nitro-benzene a—> Y 3 1H-Pyrimidine-2,4-dione a—a V0 G dadd Ay

Jo—tadl Sy Aol VY 5aal (2A+ 253 (I DMF llle T+ 3 C5,C05 on VYA

O 39 65 sb s Lbana o 500 Al 3 055l ) ey olall e AL Yoo e

22 Vo1 byl Gaddie Jan Caad Caing 3y o3y il

1-(4-Amino-phenyl)-1H-pyrimidine-2,4-dione (i1)

2 nitrogen (— s Gl (MeOH < yo DG ) swis) Raney Nickel e V0 g
‘MeOH _allle VY. «&* 1-(4-Nitro-phenyl)-1H-pyrimidine-2,4-dione o V€ e Jslaa
nitrogen s—a Jafu .MeOH (8 NH; «Jglan o ¥ 50 V (e jillle Yo clly ey aliay
S S BN SN SUPI W Y| 3 da e gale aiia ciad Llal) Z %2 halogen g0
3 o—dadll (ol Py g Oaddie Jaria Ciat Al JI 5L celite oo dnh e Jelal)

rpnalle 00 ¥z Laliiy) L Adlia) A5 () 52y Jelill A0
: (iii)
1H-Benzoimidazole-2-carboxylic acid [4-(2,4-dioxo-3,4-dihydro-2H-pyrimidin- 1-yl)-

phenyl]-amide

YVYYA

\o
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Pl (b Gl g (iv) 35lal) VY Jiall ABLas A8y yiall (S e pumay
g% g]d,\ gy 1-(4-Amino-phenyl)-1H-pyrimidine-2,4-dione
V€A = m/e: (es)"MS .1-(4-Amino-phenyl)-1H-pyridin-4-one
P (iv)
1 -[5-(5—Chloro-thiophen-Z-yl)-isoxazol-3-ylmethyl]- 1H-benzoimidazole-2-carboxylic
acid [4-(2,4-dioxo-3,4-dihydro-2H-pyrimidin-1 -yD)-phenyl]-amide
ol G aa (iv) 5 ksl ¥V Jall 4ltia sai e gindl (€ a unay
1H-Benzoimidazole-2-carboxylic acid [4-(2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-
phenyl]-amide
PO S1-‘:’ R
1H-Benzoimidazole-2-carboxylic acid [4-(4-ox0-4H-pyridin-1-yl)-phenyl]-amide
+ 5 chlorine Jasi <0 ¢0 = m/e: (es)'MS

£y Jba

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3 -ylmethyl]-1 H-benzoimidazole-2-carboxylic

acid [4-(2-0x0-0xazolidin-3-yl)-phenyl]-amide
paaiul 38 Oxazolidin-2-one ol (5l ee ) Jhall 4l gas o o siall O po sy
() 3558) 3 1H-Pyrimidine-2,4-dione (e Y

YVYYA

Vo
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+ 3 chlorine Jaai <Y« = m/e: (es)"MS

£V Jbe

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-1 H-benzoimidazole-2-carboxylic acid [4-

(2- oxo-oxazolidin-3-yl)-phenyl]-amide
ol Gl pe £) JBall alie sai e o giad S e uiany
' a Y 20430 Oxazolidin-2-one and 2-Bromo-N-(5-chloro-pyridin-2-yl)-acetamide

1H-Pyrimidine-2,4-dione (step (i)) and 3-Bromomethyl-5-(5-chloro-thiophen-2-yl)-

isoxazole

+s chlorine ki ¢4+ = m/e: (es)'MS .((iv) 3 ki)

¢ Jha

1-[(5-Chloro-pyridin-Z-ylcarbamoyl)-methyl]—lH-benzoimidazole-z-carboxylic acid [4-
(2,4- dioxo-3,4-dihydro-2H-pyrimidin-1 -yl)-phenyl]-amide
P ol DAY pa £ JEall Jlas 523 Je S 0 juiay

POe Yy aadiy 2-Bromo-N-(5-chloro-pyridin-2-yl)-acetamide

alkylation &SN 5 g—hsd (— 3-Bromomethyl-5-(5-chloro-thiophen-2-yl)-isoxazole
-3 chlorine Jasi <011 = m/e: (es)"MS
o .

YVYA

\o



- V49 -

1 -[5-(5—Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]- 1H-benzoimidazole-2-carboxylic

acid [4-(4-oxo-piperidin-1-yl)-phenyl]-amide
t ol Gl e £ JEall Blaa gai e o sinll € yo yurma,

(i) 353 & 1H-Pyrimidine-2,4-dione s Y el Piperidin-4-one hydrochloride

- 5 chlorine Jaai <0¥Y = m/e: (es)'MS

€1 Jha

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3 -ylmethyl]-1 H-benzoimidazole-2-carboxylic

acid [4-(1,1-dioxo-1 A6-thiomorpholin-4-yl)-phenyl]-amide
(1)
[4-(1,1-Dioxo-1 A6-thiomorpholin-4-yl)-phenyl]-carbamic acid tert-butyl ester

Yot s (4-Amino-phenyl)-carbamic acid tert-butyl ester aasdla £4A 0 Jslas i
G322V €0 die 388 Yo sadd by BIOH bl ¢ s® Ethenesulfonyl-ethene ol il
(CEM Discover™ jLga «cly Vv +) (ol 4_itls aaall) iy g sSaall da gay gl
u_i;::‘,uas;ui:&mC_laBd‘)ﬁQLgM‘ U}A:LS):J‘ 3_)‘).;:\;‘)4‘51‘ Jg).\ﬂ‘ Axy g ¢didie

om0 Ll AN de il 5 st il gl a6 e Cand cand Y

YVVA

\o



— Y. —

4-(1,1-Dioxo-1A6-thiomorpholin-4-yl)-phenylamine (i1)
PO ploaddlie T8 e Jslas oy
[4-(1,1-Dioxo-1 A6-thiomorpholin-4-yl)-phenyl]-carbamic acid tert-butyl ester

Al 550 0a Aa 50 die Aol 17 sad G 5 TFA bl ¥4, DCM_jilie ¥, =
gy paidie dar e Gl Glddl JI 5 toluene il Y 48l amyg celly any
.4l trifluoro acetate 5, pa Bl o diass § jia i caud

: (iii)

1H-Benzoimidazole-2-carboxylic acid [4-(1,1-dioxo-1 A6-thiomorpholin-4-yl)-phenyl]-

amide
) Gl g (iv) 5 ki oYY Jiall 4liia gas Ao o ginll (S 0 juan,
PO Yy padiy 14-(1,1-Dioxo-126-thiomorpholin-4-yl)-phenylamine
1-(4-Amino-phenyl)-1H-pyridin-4-one
T @v)

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3 -ylmethyl]-1 H-benzoimidazole-2-carboxylic

acid [4-(1,1-dioxo-1 A6-thiomorpholin-4-yl)-phenyl]-amide

Pl G e (v) 35kl oYY Jtiall i sai e giad S pe pas

YYYA



— Y,\_

1H-Benzoimidazole-2-carboxylic acid [4-(1,1-dioxo-1 A6-thiomorpholin-4-yl)-phenyl]-

amide
P Oe Yy aadng
IH-Benzoimidazole-2-carboxylic acid [4-(4-0x0-4H-pyridin-1-yl)-phenyl]-amide.
- 5 chlorine Jasi <07A = m/e: (es)"™S o

¢y Jbha

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-1 H-benzoimidazole-2-carboxylic acid [4-
(1,1- dioxo-1A6-thiomorpholin-4-yl)-phenyl]-amide
o b Gl a1 Jall 4lia a3 o o giall S all uany
P Oe Y padiud 38 2-Bromo-N-(5-chloro-pyridin-2-yl)-acetamide 1 -

= m/e: (es)'MS ((iv) —hai) 3-Bromomethyl-5-(5-chloro-thiophen-2-yl)-isoxazole

. s chlorine Jaai <04 s

EA Jlha

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3 -ylmethyl]-1 H-benzoimidazole-2-carboxylic

acid [4-(2-oxo0-2H-pyrazin-1 -yl)-phenyl]-amide Vo

YAVA



—_ Y.Y_

1-(4-Nitro-phenyl)-1H-pyrazin-2-one (i)

1-Fluoro-4-nitro- o yaillie VY« 4 Sodium pyrazin-2-olate aloaalle TFY e dasls iy
@_ﬁ)ﬂ| idaud g OsSaall Cad Y] sla plllia VY Q?A Cs,CO; ?‘.).3 ¥,Y s benzene

roadiie Jais Gt g (535 ¢l ieal (50 il e Jgaaall
ol oaallie 080 ¢ Aalasyl

1-(4-Amino-phenyl)-1H-pyrazin-2-one (ii)

1-(4-Nitro-phenyl)-1H- ol y—aldle 0¥+ 0 Jglas ) dihydrate SnCl, Al Y,V Gl
J—elil bl dyy ethanol gl Y, ¥ ethyl acetate jllle Y1 4 pyrazin-2-one
VTl 5005 m A0 () ) smy e el T 50 gl YL

A Jelial 5 5l A4S Aa T )5Sy 5 et i 9 g o)) ey AL
ol omalle £00 tdalusy)
! (iii)
1H-Benzoimidazole-2-carboxylic acid [4-(2-0x0-2H-pyrazin-1-yl)-phenyl]-amide
e Gl g (i) B3 PV JBall 4ldia sa3 e o sind (S e na

valoaalle 0VY ity 1-(4-Amino-phenyl)-1H-pyridin-4-one

YVAVA

\o



(iv)

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-1 H-benzoimidazole-2-carboxylic

acid [4-(2-oxo-2H-pyrazin-1-yl)-phenyl]-amide
t b Gl pa (v) 5 shald oYY JEall qiliie gas o (o giall (S ja yuany
1H-Benzoimidazole-2-carboxylic acid [4-(2-0x0-2H-pyrazin-1-yl)-phenyl]-amide

POe Y aadiy

1H-Benzoimidazole-2-carboxylic acid [4-(4-0x0-4H-pyridin-1-yl)-phenyl]-amide
-5 chlorine Laai <0Y4 = m/e: (es)"MS

€9 Jla

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-1 H-benzoimidazole-2-carboxylic acid [4-

(2- 0x0-2H-pyrazin-1-yl)-phenyl]-amide
t ob omoil as €A Joall 4lie gas o o giall (S jo iy
Do Y 2-Bromo-N-(5-chloro-pyridin-2-yl)-acetamide

b 00 = mle: (es)'MS .3-Bromomethyl-5-(5-chloro-thiophen-2-yl)—isoxazole

. 9 chlorine

YAYVA

Yo



- \‘,i._

[~ dt‘a

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-1 H-benzoimidazole-2-carboxylic

acid [4-(2-oxo-piperazin-1-yl)-phenyl]-amide

1-(4-Amino-phenyl)-piperazin-2-one (i)

& nitrogen (0 sx a3 (MeOH — & je &30 smia) Raney Nickel ol ja A o s
a9 .-MeOH jillle Y+ 4 1-(4-Nitro-phenyl)-1H-pyrazin-2-one aloaalle TV Jelaa
35— nitrogen s— Jafuy .\MeOH 8 NH3 Ugae J¥ 30 V e silille Vo aliay @l
g Ofie b s A8 el 5l ja s ) e (galadl Jaiall aa Laglsl) =% s hydrogen

o=l N a2 iaddiie Jakia cind Sl U1 5L celite Oe Al (PlA Jelall Jads

Agiloal AT )y Jelial) 400 5
aloadle €718 Laluy!

4-(4-Amino-phenyl)-3-oxo-piperazine-1-carboxylic acid tert-butyl ester (ii)

e dslae ) 480 5 ) 4a 53 v Ditert-butyldicarbonate (s ol jaulle V4§ Ciliay
bl Yo 4 DMAP Al sl ¥, s1-(4-Amino-phenyl)-piperazin-2-one  al yaslla £71¢
Voo bl g gy addie Jaiia cuad Slddl U1 Odiebu axg . acetonitrile
3 NOSO4 35— cadaly ¢ oale Jslaa g olay 4 guiaall A8dal Juis . ethyl acetate _alll

-patdie Jaria it Cpddl J

oadle O£V ; Al

YVYA

Vo



- T,o_

! (i)

4-{4-[(1H-Benzoimidazole-2-carbonyl)-amino]-phenyl }-3 -0x0-piperazine-1-carboxylic

acid tert-butyl ester
Ok Gl ga (iv) b shasll (Y JEall 4l sai o o giall (S ja juiaay

ST RTIPREG 4-(4-Amino-phenyl)-3-oxo-piperazine-1-carboxylic acid tert-butyl ester o

1-(4-Amino-phenyl)-1H-pyridin-4-one
ol oaalle VU sy
2 (iv)

4-[4-({1-[5-(5 -Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-1H-benzoimidazole-2-
carbonyl}- amino)-phenyl]-3-oxo-piperazine-1-carboxylic acid tert-butyl ester K

t ol Gl g (v) 3shall (Y Jhall 4liie a5 o o siall S a0 yuaay

4-{4-[(1 H-Benzoimidazole-z-carbonyl)-amino]-phenyl} -3-0xo-piperazine-1-carboxylic

acid tert-butyl ester

IH-Benzoimidazole-2-carboxylic acid [4-(4-0x0-4H-pyridin-1-yl)-phenyl]-amide yo

- s chlorine ki VY'Y = m/e: (es)™MS

YVVA



- Y.1 -

F (V)

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3 -ylmethyl]-1H-benzoimidazole-2-carboxylic

acid [4-(2-oxo-piperazin-1-yl)-phenyl]-amide
ZQA?‘_)_;,.\.L;\°~ dd;.\;aébﬁ::

4-[4-({1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3 -ylmethyl]-1H-benzoimidazole-2-
carbonyl}- amino)—phenyl]—3-oxo-piperazine-l-carboxylic acid tert-butyl ester

A8 )2 5l ya Aa o die el 1T b2 o il TFA Al Y s DCM il ¥
Gl I By jabdn 4 dadia Cnd Gldall U5 toluene o blle Yoo dilia) day
H;0 [MeCN e pxiy (339 50 «C18 duSe dik dgac) &y panill Uil g gile s SU daid
Jpmaadl denilly ity 28 @l e (g5 A el 5aY) of Cum (TFA 74,0 ae
At byl 4 trifluoro acetate 7o 3y a A 2l sl Jani Lha clian sale e

- 5 chlorine Jaai <OY'Y = m/e: (es)'MS ol aalle

o) Jb.

1 -[(5-Chloro—pyridin-2-ylcarbamoyl)—methyl]- 1H-benzoimidazole-2-carboxylic acid [4-

(2- oxo-piperazin-1-yl)-phenyl]-amide
Pl Gl e 0 Jlall 4l ai e o pial) S5 pans

P Oe Y aadiay 2-Bromo-N-(5-chloro-pyridin-2-yl)-acetamide

YV YA

'



- Y.V -
b a0t =mle: (Es)'MS 3-Bromomethyl-5-(5-chloro-thiophen-2-yl)-isoxazole

. s chlorine

oY Jl.

1 -[(5-Chloro-pyridin—2-ylcarbamoyl)—methyl]-4-(2-methoxy-ethoxy)— 1H-
benzoimidazole-2- carboxylic acid [4-(3-0x0-morpholin-4-y1)-phenyl]-amide
2-(2-Methoxy-ethoxy)-6-nitro-phenylamine (i)

1-Bromo-2-methoxy- al )— £,0 ¢ 2-Amino-3-nitro-phenol Al 0 e Jlaa i
[ FERRE | KPR P IR I B AW Ay ‘é_l“ DMF bl o, &K2C03 ?‘ﬁ £,¢ ¢ ethane

(o—Sblle Voo il ja DB) ethyl acetate b il jals Gy ele i Llleo.

Cua L phidie Jais Gt lpdd Jiy (MgS0, (b dmaaial 4 gumall Cliphall Cadan g

Jelial) e 0001 5 shatll 4418 Aa 0 LS ()65 kel sl o
ol 0,A ¢ dualuyl

3-(2-Methoxy-ethoxy)-benzene-1,2-diamine (ii)

2-(2-Methoxy-ethoxy)-6-nitro- al ja Y (e Jslaa ) dihydrate SnCl, da €, Gl
J—clith Jay 13 a4y ethanol jilll ¥ ethyl acetate jillle Y+ i phenylamine
539 NaOH ¥ 3w ¥ allle 00 Ziliay a0l aeyy edaie cilely 1 33l g las WU
ethyl dadjall salall alinus . ethyl acetate JalS sa G Juirag (5 guanll & )

«MgSO4 (393 4_xaniiall & guiaall GGk 8t c():\lé.ua Voo g U_D\S) acetate

YYVA

\ .

Vo



- “,A_
AUl 3 3 daall 481S A joy LA o il B S . aidie i Caad Glpdal J)

Jelall

aloaalle T dalusy

4-(2-Methoxy-ethoxy)-2-trichloromethyl- 1 H-benzoimidazole (ii1)

Pl B e (i) 55ka TV Ja 4ltie g3 e ol siall (S ja sy
-Benzene-1,2-diamine ¥ a3 3-(2-Methoxy-ethoxy)-benzene-1,2-diamine

2 (iv)

4-(2-Methoxy-ethoxy)—lH-benzoimidazole-2—carboxylic acid [4-(3-oxo-morpholin-4-yl)-

phenyl]-amide

t) (b G aa (V) Bshasll (Y JOall 4l s o o giall (€ ja jmny 0.

2- e Y2 i 4-(2-Methoxy-ethoxy)-2-trichloromethyl-1H-benzoimidazole

Trichloromethyl-1H-benzoimidazole

€Y\ = m/e: (ES:)MS
F (V)

1- [(5-Chloro-pyridin-2-y]carbamoyl)-methyl]-4-(2-methoxy-ethoxy)- 1H-

benzoimidazole-2- carboxylic acid [4-(3-0x0-morpholin-4-yl)-phenyl]-amide
b ol B e (v) 55haa (Yo JEall liia gas Jo of giadl (€ ja juany

YAYA

Vo



- Y.q -
4-(2-Methoxy-ethoxy)-1H-benzoimidazole-2-carboxylic acid [4-(3 -oxo-morpholin-4-y1)-

phenyl]-amide

f Om Yo padiag

1H-Benzoimidazole-2-carboxylic acid [4-(3-0x0-morpholin-4-yl)-phenyl]-amide
chlorine aai <0Y4 = m/e: (ES,)MS

oy Jt.

1-[(5 -Chloro-pyridin-2-ylcarbamoyl)-methyl]-2-[4-(3~oxo-morpholin-4-yl)-

phenylcarbamoyl]- 1H-benzoimidazole-4-carboxylic acid
: Qn(d}q;ﬂh ~,\‘) alaadle VYV iy

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-2-[4-(3 -oxo-morpholin-4-yl)-

phenylcarbamoyl]- 1H-benzoimidazole-4-carboxylic acid methyl ester

3 BBr3 Jslae J¥sa ) e (sadle 1,A) Ll ),A Ciliay .CHCL ildle Yo 3
Luu‘gd,;:mgﬁz,.as)u‘uﬁa_,\,gma;uvsswd;uﬂuqx-;g,_usa.;}m
Bl ol a5 BBrs Usbae Ve ) e oAl (Usalle +,9) e 4,4 Ciliay als
Ll oa sile s oS Al 5y Sy Jelial Jada S 50 6,3l 5 ) ja da 0 tic del Y

P gie Juaniy o formicacid /+,+© +CH;CN/H,O Z20%) & sl

1 -[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-2-[4-(3 -0x0-morpholin-4-yl)-

phenylcarbamoyl)- 1H-benzoimidazole-4-carboxylic acid

YVYVA

Vo



_ Y\,_

.Cﬁtbg.uu}] C.I‘J’&)L\EA_):“: z\f\LaBJtAB_)yagﬁ
s chlorine s <0€4 = m/e: (ESHMS Al aalle VY 1 dpaluiy)
of Jba

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-5-(3 -hydroxy-azetidine-1-carbonyl)-1H-

benzoimidazole-2-carboxylic acid (1-isopropyl-piperidin-4-yl)-amide

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-5-(3 -hydroxy-azetidine-1-carbonyl)-1H-

benzoimidazole-2-carboxylic acid (1-isopropyl-piperidin-4-yl)-amide

t e (Usalle +)) aloalle 04 (ha ey VY Jall i 45yl ddand

1-[(5-chloro-pyridin-2-ylcarbamoyl)-methyl]- 2-(1 -isopropyl-piperidin-4-ylcarbamoyl)-

1H-benzoimidazole-5-carboxylic acid

Bosa b Ul (S e Je Juass .3-hydroxy-acetidine (Usadla +,01) adyailla ALY

. 5l > elay sala 5 ) g ‘f 4] formiate
s chlorine ki <00Y = m/e: (ESHMS ol jailla ¥+ : daaluy

oo Jha

1-[(5 -Chloro-pyridin-2-ylcarbamoyl)-methyl] -6-(3-hydroxy-azetidine-1-carbonyl)-1H-

benzoimidazole-2-carboxylic acid ( 1-isopropyl-piperidin-4-yl)-amide

YVYA

‘o



- YVY -

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methy!]-6-(3-hydroxy-azetidine-1 -carbonyl)-1H-

benzoimidazole-2-carboxylic acid (1 -isopropyl-piperidin-4-yl)-amide
F(Usalle +) donlle 04 o ey YY Jiall iy 43y

3-[(5-chloro-pyridin-2-ylcarbamoyl)-methyl]- 2-(1 -isopropyl-piperidin-4-ylcarbamoyl)-

3H-benzoimidazole-5-carboxylic acid

2 Ol S5 o Juaai 3-hydroxy-acetidine (Jsedle +,11) ol jaille AV

. Bﬁ.q):\;ujm c@@mﬁ&hﬁ)y&dfomiate'&_)ﬂ
s chlorine laai <00Y = m/e: (ESHMS aloaalle YV 1 daluiyl

o1 Jha

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]- 1 H-benzoimidazole-2,5-dicarboxylic acid

5- [(2-hydroxy-ethyl)-amide] 2-[(1 -isopropyl-piperidin-4-yl)-amide]
P Uasla sy

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-1 H-benzoimidazole-2,5-dicarboxylic acid

5~ [(2-hydroxy-ethyl)-amide] 2-[(1-isopropyl-piperidin-4-yl)-amide]

'ua(d‘,@n.q ~,\)e‘_).§=\.u4°~ L)A‘C«-\JYY JM&J@JLZ\LJ,J

YVYVA

‘o



- YVY -

1-[(5-chloro-pyridin-2-ylcarbamoyl)-methyl]- 2-(1 -isopropyl-piperidin-4-ylcarbamoy!)-

1H-benzoimidazole-5-carboxylic acid

& formiate ()} siall S jo (A Jiass .2-amino-ethanol (Jsaddle «3Y) Aladle 1A

.3\)]1\34):1‘"— C«L'A:\ga..\.La'S.JLosJJm
+3 chlorine Jaas <0 £Y = m/e: (ESMS ol jaulle £ :dualiyl

oV Jls

3-[(5-Ch1oro-pyridin-2-ylcarbamoyl)-methyl]-3H-benzoimidazole-Z,5-dicarboxylic acid

5- [(2-hydroxy-ethyl)-amide] 2-[(1 -isopropyl-piperidin-4-yl)-amide]

3-[(5-Chloro-pyridin-2-ylcarbamoyl)—methyl]-3H-benzoimidazole-2,5-dicarboxylic acid

5- [(2-hydroxy-ethyl)-amide] 2-[(1 -isopropyl-piperidin-4-yl)-amide]
P oe (Usaadle o)) Al aalle 00 e e ayY Y Jal (8 5 45y Hhay

3-[(5-chloro-pyridin-2-ylcarbamoy!)-methyl}- 2-(1 -isopropyl-piperidin-4-ylcarbamoyl)-

3H-benzoimidazole-5-carboxylic acid

os* formiate O yid) S e Je Jiasiy .2-amino-ethanol (Usadla +,1Y) ol adle 1,V

3%}&@%53[43)_,;4

-3 chlorine Jai <0 €Y = m/e: (ES)MS ol oaddle YA datuy

YAVA



- Y\VY -

oA Jha

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-1 H-benzoimidazole-2,5-dicarboxylic acid

5- [(2-hydroxy-ethyl)-methyl-amide] 2-[(1 -isopropyl-piperidin-4-yl)-amide]

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-1 H-benzoimidazole-2,5-dicarboxylic acid

5- [(2-hydroxy-ethyl)-methyl-amide] 2-[(1 -isopropyl-piperidin-4-yl)-amide]
: Qa(dﬂﬂa -,\) plosdle 00 aeny YY JBall 185 23, Hla ddaid

1-[(5-chloro-pyridin-2-ylcarbamoyl)-methyl]- 2-(1 -isopropyl-piperidin-4-ylcarbamoyl)-

1H-benzoimidazole-5-carboxylic acid

O s—andl S 5a sie Jeasi .N-methyl-2-aminoethanol (Jsadle ) V) dladle ALY

3 ki gy ¢l—h.ﬂ;l:i ala ol 5 ) g ‘f formiate
-5 chlorine laai <007 = m/e: (ESHMS ol oaalle YV Zatuyl

09 Jlha

3-[(5-Chloro-pyridin—2-ylcarbamoyl)-methyl]-3H-benzoimidazole-2,5-dicarboxy]ic acid

5- [(2-hydroxy-ethyl)-methyl-amide] 2-[(1 -isopropyl-piperidin-4-yl)-amide)

YVYA

\o



- YV¢ -

3-[(5 -Chloro-pyridin-2-ylcarbamoyl)—methyl]—3H-benzoimidazole-2,5-dicarboxylic acid

5- [(2-hydroxy-ethyl)-methyl-amide] 2-[(1 -isopropyl-piperidin-4-yl)-amide]

P e o(Usade +))) analle 00y leny VY S0l TG 45,k ddasd

3-[(5-chloro-pyridin-2-ylcarbamoyl)-methyl]- 2-(1 -isopropyl-piperidin-4-ylcarbamoyl)-

3H-benzoimidazole-5-carboxylic acid

O sl oS e (ot ja a3 N-methyl-2-aminoethanol (Jsadle +,) V) axalle A Y
=m/e: (ESHMS ¢ analle Y'Y 1 dala¥l 3 loa e slay Aln 30k 5 ) g s formiate

.9 chlorine Jaai <011

T Jbe

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-2-(1 -isopropyl-piperidin-4-ylcarbamoyl)-

1H- benzoimidazole-5-carboxylic acid 1-cyclohexyloxycarbonyloxy-ethyl ester

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-2-(1 -isopropyl-piperidin-4-ylcarbamoyl)-

1H- benzoimidazole-5-carboxylic acid 1-cyclohexyloxycarbonyloxy-ethyl ester

tom (Usadle +,Y) paalle 00 feny Yo il (58 g 48y jLa ddand

1-[(5-chloro-pyridin-2-ylcarbamoyl)-methyl]- 2-(1 -isopropyl-piperidin-4-ylcarbamoyl)-

1H-benzoimidazole-5-carboxylic acid

YVYA

\o



— “\o_

S e (e Jeaai .cyclohexyl-1-chloroethyl carbonate (Jsesle +,€) anille AY,A
:t_‘\.;\l'a“}“ Boydie pe cliay ddasale b g QF" 4l dihydrochloride 3_) sa ‘_5_5. O gl

+ 3 chlorine daai ¢114 = m/e: (ESHIMS ¢analle YV
1Y Jla

3-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-2-(1-isopropyl-piperidin-4-ylcarbamoyl)- °

3H- benzoimidazole-5-carboxylic acid 1-cyclohexyloxycarbonyloxy-ethyl ester

3-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-2-(1-isopropyl-piperidin-4-ylcarbamoyl)-

3H- benzoimidazole-5-carboxylic acid 1-cyclohexyloxycarbonyloxy-ethyl ester
t e (Usele +,)) analle 00y fony Yo JBall Ty 48y yha Zdasd 41

3-[(5-chloro-pyridin-2-ylcarbamoyl)-methyl]- 2-(1 -isopropyl-piperidin-4-ylcarbamoyl)-

3H-benzoimidazole-5-carboxylic acid

S e Juans . cyclohexyl-1-chloroethyl carbonate (d | gaalla ~,£) aalle AY,A 4
a3t e clan Alia sale By sea ‘_,.s 4 dihydrochloride 3 g o Oy gl

-3 chlorine Jaad ¢174 = m/e: (ESH)MS canidle €4 1o

YVYYA



- Yy1-

Y

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-2-(1 -isopropyl-piperidin-4-ylcarbamoyl)-

1H- benzoimidazole-5-carboxylic acid 1-ethoxycarbonyloxy-ethyl ester

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-2-(1 -isopropyl-piperidin-4-ylcarbamoyl)-

1H- benzoimidazole-5-carboxylic acid 1-ethoxycarbonyloxy-ethyl ester
t o (Jsetlle +,)) analle 00 e teny Yo Jall T g 45y, Adand 4

1-[(5-chloro-pyridin-2-ylcarbamoyl)-methyl]- 2-(1 -isopropyl-piperidin-4-ylcarbamoyl)-

1H-benzoimidazole-5-carboxylic acid

Us—ndl <€ e (Ao Juans ¢ 1-chlorocthyl ethylcarbonate (U saslle ©8) aadlla Y,Y
VYt byl s, die y @ elay dbasale s ) un * 4 dihydrochloride 3 ) s i

. 3 chlorine Jaai <1V 0 = m/e: (ES)MS caaalle

1Y b

3-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-2-(1 -isopropyl-piperidin-4-ylcarbamoyl)-

3H- benzoimidazole-5-carboxylic acid 1-ethoxycarbonyloxy-ethyl ester

YA

‘e



- Y\V -
3-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-2-(1-isopropyl-piperidin-4-ylcarbamoyl)-

3H- benzoimidazole-5-carboxylic acid 1-ethoxycarbonyloxy-ethyl ester

0 (dsmlle 1)) palle 00 e ey Yo gl (G 3y ey

3-[(5-chloro-pyridin-2-ylcarbamoyl)-methyl]- 2-(1-isopropyl-piperidin-4-ylcarbamoyl)-

3H-benzoimidazole-5-carboxylic acid

® Uil S e (e Juass . 1-chloroethyl ethylcarbonate (UJsaills +,£) analle 1Y,Y
cana o €Y tdalill 5 Jlie e cliay dlia 30k 5 gua 4l dihydrochloride 3 ) sa

. 3 chlorine Jaai 1Yo = m/e; (ESHMS

¢ Jb

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-

ylcarbamoyl)-1H-benzoimidazole-4-carboxylic acid 2-hydroxy-ethyl ester
Poe (Usadle o0 A) padlla 0 iy

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-

ylcarbamoyl)-1H-benzoimidazole-4-carboxylic acid

*17) aaptle YE,Y <DMAP anp 1l Y Cla g aliie sai ey DMF jildle € &
A 3ol bl Jaddall QG . ethylene glycol (Jsaslle “AY) Als S €15 DCC (Jseille
Z\.L_..,JJ.»G_%;LJ M‘)‘A.u&h’&mﬁaﬂéﬂddﬂﬁﬁjeoii e Slelu

bte dyanll ( formicacid 7.+ 0 + CH;CN/H0 ga,¥) &y jrcanill Ll e sile o S

YAYVA

Vo



- YYA -
1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-

ylcarbamoyl)-1H-benzoimidazole-4-carboxylic acid 2-hydroxy-ethyl ester

v — Aallaally Wl dihydrochloride wle dians 3l e cliay lia salS s

. 3 chlorine Jasi <OVY = m/e: (EST)MS

10 Jb

3-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2(1 -isopropy!-piperidin-4-

ylcarbamoyl)-3H-benzoimidazole-5-carboxylic acid 2-hydroxy-ethyl ester
Poe aaddle 00 Yy

3-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1 -isopropyl-piperidin-4-

ylcarbamoyl)-3H-benzoimidazole-5-carboxylic acid

') a2l YY DMAP aay Mo ¥ Gilia il 0 gas ey CH,Cly il Y <
VU saa] il Ll (IS . ethylene glycol (Jselle ©AY) alg S €75 DCC (Jsasla
il ol I 85y L padine dakim ciad S0 elld amy &L 5 s da ) dic Al
Jsa—all ( formic acid /+,+© + C3CN/H,0 g 5) 4y ypanil Ll o sila s SU Adaud g

e

3-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1 -isopropyl-piperidin-4-

ylcarbamoyl)-3H-benzoimidazole-5-carboxylic acid 2-hydroxy-ethyl ester

YYYA

\o



- Y\a -
Js—aes dallaaly Jiaadl dihydrochloride e Jaass 5 lie e eliay dha 3aleS Y
Lai c0YY = m/e: (ESIMS cpalle £ £ Aaliiyl . apanily Casiailly dniyy ¥ 50 +,) HCI

. s chlorine

b

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1 -isopropyl-piperidin-4-

ylcarbamoyl)-1H-benzoimidazole-4-carboxylic acid carboxymethyl ester

t e (Usalle +,0A) palle 04 Gy

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1 -isopropyl-piperidin-4-
ylcarbamoyl)-1H-benzoimidazole-4-carboxylic acid

o,/\/\) (A:._LL, YY1,0 Kl Pg_lh YV,1 Gl c_vt\:\.c sl u““'J DMF bl % ‘;s
sl bl Jasdal) Sy . chloro-acetic acid (Jsaile T€.) anlle 1Y,A 5 K,CO5 (Jseslle
%‘ﬁ‘si,ﬁa“ w\)‘é&g.@k&b@aﬁ&ﬁﬂ\h&ﬁ)ﬁjeﬁi~ de Glelu A

. GL"J"‘ ( formic acid / ', e0 + CHzCN/HzO @Jﬂ) 1...1_)..}.;4;:\]‘ QA‘J;)BL«JJSJ‘

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1 -isopropyl-piperidin-4-

ylcarbamoyl)-1H-benzoimidazole-4-carboxylic acid carboxymethyl ester

da ) s ) dihydrochloride e Jiani B)lte e eliay ddha s0le b pua &

+ 3l Cadailly dxtyy J¥ e +,) HCL Jslaey Aalladl

. s chlorine Jaai «6A% = m/e: (ESHMS « axalle YV dalwy

YAYA



- YY. -

W Jte

1-(3-Methoxy-benzyl)-2-[4-(3-0x0-morpholin-4-yl)-phenylcarbamoyl]-1H-

benzoimidazole-4- carboxylic acid
© (1)

1-(3-Methoxy-benzyl)-2-[4-(3-0xo-morpholin-4-yl)-phenylcarbamoyl]-1H-

benzoimidazole-4- carboxylic acid methyl ester
: (d_}a:\n.c ~,'\Y‘\) \,;:JLQ yii,e c_y\.\:\

2-[4-(3-Oxo-morpholin-4-yl)-phenylcarbamoyl]-1 H-benzoimidazole-4-carboxylic acid

methyl ester

K2CO5 (ds—alle 1,79 £) pay e 14Y,T Giliay ailiie ya3 ey .DMF bl Yo g
a1l oty g1 -bromomethyl-3-methoxy-benzene  (J seulls 1, ¥4 £) Al S V0T,
Ablle 00y Jusy s toluene Jildle ¥o o Jadall Caisy A e clelu £ 3 gl
ALl iy @Y ¢ toluene b JalSlly ol o) @il of Gy L aatia NaHCO; Jslas (e
>S5 a0l e MgSOs (5358 <siat ale Jslaas 4 guzaad) d00Y Juuis ethyl acetate
CH3CN/H0 gea55) 4 ysacmnll Zdl i sile s SU A 5 o ) iy . jiniiie Juin c2aa3

} b (isomers Juad) ( formic acid 7+, 0 +

1-(3-Methoxy-benzyl)-2-[4-(3 -0x0-morpholin-4-yl)-phenylcarbamoyl]-1H-

benzoimidazole-4- carboxylic acid methyl ester

YYAA

Vo



- YYy -
(i)

1-(3-Methoxy-benzyl)-2-[4-(3-0x0-morpholin-4-yl)-phenylcarbamoyl]- 1 H-

benzoimidazole-4- carboxylic acid
On (Upale o, €) palle Yo 3l

1-(3 -Methoxy-benzyl)-2-[4-(3-0x0-morpholin-4-yl)-phenylcarbamoyl]-1H-

benzoimidazole-4- carboxylic acid methyl ester

VA5l Li-OH Jyae e (Jsalle +,19) il Sa0 19¢ Gilimy .MeOH _illle © b
HCL ¥ 9 ) dslaey gmpentll npp 2210 die el A saed il Jadal) Cilisy Y pa
+ CH3CN/H,O C—)J.ﬁ) 4 judaanl) Ll ya gila 9 U idaid ¢ ESLL“ il ) s PEN] S

t o ( formicacid /+,+0

1-(3-Methoxy-benzyl)-2-[4-(3 -0x0-morpholin-4-yl)-phenylcarbamoyl]-1H-

benzoimidazole-4- carboxylic acid
00 =m/e: (ESIMS ¢ aadlle €8 Lalisy) .5l dapae 5,k 4 dlasals Lo

A Jbe

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3 -ylmethyl]-2-(1-isopropyl-piperidin-4-

ylcarbamoyl)-1H-benzoimidazole-4-carboxylic acid carboxymethyl ester

YAYA

\o



- YYY -

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-

ylcarbamoyl)-1H-benzoimidazole-4-carboxylic acid
POe S uany

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1 -isopropyl-piperidin-4-

ylcarbamoyl)-1H-benzoimidazole-4-carboxylic acid carboxymethy] ester

P YD el Gy A8k A o

5-(2-hydroxy-ethanesulfonyl)-1H-benzoimidazole-2-carboxylic acid (1-isopropyl-

piperidin- 4-yl)-amide
) (dﬂﬂa Y‘,~ i) P:.lua VOA,“J e\A.“

o) 4 yuaaill RP-HPLC (—a 2-bromo-N-(5-chloro-pyridin-2-yl)-acetamide
isomers (—e <1V 1Y Ly W _le Jea s ( formic acid Z+,+0 + CH;CN/H,0
4 Alatiuly NP-NPLC 4l 5 isomers (pis Juad (Say LS . sl (G (b s gal
4l .cui&  diethyl amine s « methanol « ethanol <heptane (3 Jals § &85 chiral

NOE —aall i ddaul 9 Caaa% M8 jsomers D\ 4 gl
: :te;\l)}”

1-[(5 -Chloro-pyridin—2-ylcarbamoyl)—methyl]-5-(2-hydroxy-ethanesulfonyl)- 1H-

benzoimidazole-2-carboxylic acid (1-isopropyl-piperidin-4-yl)-amide

YVYA

Vo



- YYY -

-3 chlorine Jasi ¢07¥ = m/e: (ES)MS . anlle V4

Ayl

1 -[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-6-(2—hydroxy-ethanesulfonyl)~ 1H-
benzoimidazole-2-carboxylic acid (1 -isopropyl-piperidin-4-yl)-amide

. 3 chlorine Jaai <01Y = m/e: (ESHMS canalle €€

19 Jbe

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-2-(1 -isopropyl-piperidin-4-ylcarbamoyl)-

1H- benzoimidazole-4-carboxylic acid cyclopropylmethyl ester
P e (d}glh ~,°V) aaalla YY0,V iy

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-2-(1 -isopropyl-piperidin-4-ylcarbamoyl)-

1H- benzoimidazole-4-carboxylic acid

(Js—edle 0,V) sl Spe €Y+ Gl ol s g a3 oy (CH,Cl bl Y. &
18 .DMAP aail 1,4 5 DCC (dsedle +,V€) anilla VoY, Y ¢ cyclopropyl-methanol
s 3l 3 e Gilay o o Aot 11 2al a5 a da o die i) Ll
DCC (Jseils ¥4.) anills ©A,% ¢ cyclopropyl-methanol (Jsale Y,YA) il Saa Vo
O Gia f she i ddl 01y dele €A 33 Jeliill Lajla iy s DMAP aalle Yo
@925 (RP-HPLC) Ao Soll A ball 3, i ) Ll o il g S0 a0 Al gl

t b0 ( formicacid Z+,+0 + CH;CN/H,0

YAYA

‘o



- YY¢ -
1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-2-(1 -isopropyl-piperidin-4-ylcarbamoyl)-
1H- benzoimidazole-4-carboxylic acid cyclopropylmethyl ester
3alall a5 sA Ul Ag phally AL Al e Jiass i lae e elian dilia 50laS
B3 Lygumnall Al i . aadie NaHCO; Usbaay Jusis CHCly (8 s 4 gucn ol

tflSa f o oinyele alll Yo o el I Gais L S 5 A8le e MgSO,

. s chlorine Jaai <00Y = m/e: (ES+)MS ¢ YY) :a,.\_;tﬂ\g‘ il Cadsy s ACOH
Ve b

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-2-(1 -isopropyl-piperidin-4-ylcarbamoyl)-

1H- benzoimidazole-4-carboxylic acid 2-methoxy-ethyl ester

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-2-(1 -isopropyl-piperidin-4-ylcarbamoyl)-

1H- benzoimidazole-4-carboxylic acid 2-methoxy-ethyl ester

t e (Usadle £ YY) anlle VIY (e fon 18 J0 Gy 45,k i o

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-2-(1 -isopropyl-piperidin-4-ylcarbamoyl)-

1H- benzoimidazole-4-carboxylic acid and

35— b O sirdl S e Je Jiass .2-methoxy-ethanol (Jsedle Y,Y) il ae VYV
cpaadle N2 Ayl 5, il ;e cliay Al 50k 5 g * 4 dihydrochloride

-3 chlorine Jaai <00V = m/e: (ESHMS

YVVA



—_— \‘YQ_

VY Jba

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-4-hydroxymethyl-1H-benzoimidazole-2-

carboxylic acid (1-isopropyl-piperidin-4-yl)-amide
Pm aaalle Ao Y

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-2-(1 -isopropyl-piperidin-4-ylcarbamoyl)-
1H- benzoimidazole-4-carboxylic acid methyl ester

LiBH Js—tas j¥ 50 ¥ (0 (Jsalla +,£4V) bl o, Yo by 3lUas THF il ¥ &
Sliay 4d el 3 ) ja da ) dic Clalg delu saal il aay argon (s s> a3 THF b
@JJ._'B) 4 yum anll RP-HPLC ;u:un‘_,.l il ) gy Jelal lads Kousele pblls 40

Dl sl ( formic acid /+,+0 + CH;CN/H,0

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-4-hydroxymethyl-1 H-benzoimidazole-2-

carboxylic acid (1-isopropyl-piperidin-4-yl)-amide

byl .l formiate 3 s @ O oS e e duans 3 lie ye eliaw dolia salaS

-5 chlorine Jaai ¢£A0 = m/e: (ESHMS ¢anille Y+ :

VY Jba

1-[(5 -Chloro-pyridin—Z-ylcarbamoyl)-methyl]-4-(2-methoxy-ethoxymethyl)- 1H-

benzoimidazole-2-carboxylic acid (1 -isopropyl-piperidin-4-yl)-amide

YYAA



- Yyl -

. UA(J}A:\HA ~,~1°) Hﬂ‘/\\" u\.\g

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-4-hydroxymethyl-1H-benzoimidazole-2-

carboxylic acid (1-isopropyl-piperidin-4-yl)-amide

potassium (—s (Js—adle +,190) any le ¥1,4 ila .3 Uaa DMF sl 0 o
1- (Js—aslla VAT) S VY Gl 338y 0 aayg p° Jua die &835 tert.butylate
Slelw ¥ ey, .4 jall 3 e da ol deadd Jelal) Jads o 5y bromo-2-methoxy-ethane
Lo s iy o1 -bromo-2-methoxy-ethane (Jsaslla « ¥) il S VY Al B_ye Ciliay
&y s _aill RP-HPLC Aaul gy sl cand ) iy ot Sl dela )1 50 el

P sle Jpaall (formicacid Z+,+0 + CH3CN/H0 g %)

1 -[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-4-(2—methoxy-ethoxymethy1)- 1H-

benzoimidazole-2-carboxylic acid (1-isopropyl-piperidin-4-yl)-amide

formiate 3 ) 3—a S ) sinl CS e e duand aalh i o) @3 ke e dlia salS

.5 chlorine Jas <0 €Y = m/e: (ESHMS ¢ analla VY : daaliyl a4l

vy Jbs

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl] -4-(morpholine-4-carbonyl)-1H-

benzoimidazole- 2-carboxylic acid (1-isopropyl-piperidin-4-yl)-amide

YVYA



- YYV -
1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl] -4-(morpholine-4-carbonyl)-1H-

benzoimidazole- 2-carboxylic acid (1-isopropyl-piperidin-4-yl)-amide

(Usale +,8) aaglle £00 alea YY Jeuall (b y 45,k ddasd

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-2-(1 -isopropyl-piperidin-4-ylcarbamoyl)-
1H- benzoimidazole-4-carboxylic acid

formiate 3 ) ga (& Ol giall S jo Je Juans . morpholine (U sedlle Y,V) sls Sae AV
€07 1 Aaluyl o lie ye eliay Adia sale lany AL DAY AN Jgatdl of Cus L4l

. 3 chlorine daai <01A = m/e: (ES)MS PERIR

-

Vi Jba

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-4-([1,4] oxazepane-4-carbonyl)-1H-

benzoimidazole-2-carboxylic acid (1 -isopropyl-piperidin-4-yl)-amide

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-4-([ 1 ,4]Joxazepane-4-carbonyl)-1H-

benzoimidazole-2-carboxylic acid (1 -isopropyl-piperidin-4-yl)-amide

ta (Usalle +,A0) anlle £V pe oy VY il (8 36y yla ddaud

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-2-(1 -isopropyl-piperidin-4-ylcarbamoyl)-

1H- benzoimidazole-4-carboxylic acid

YAYA

\o



=~ YYA -

S 3o e Jua_a3 .homomorpholine-hydrochloride (Jsalla +,9€) anilla YYA,Y

e Bl (o any AL DAY ) Jgail o Cus .4l formiate 5 g b o gial

. 3 chlorine Jaad «0AY = m/e: (ESHMS paalle YV o dalill 3l ye sliay

Vo .

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-4-(2,6-dimethyl-piperidine- 1-carbonyl)-

IH- benzoimidazole-2-carboxylic acid (1-isopropyl-piperidin-4-yl)-amide

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-4-(2,6-dimethyl-piperidine-1 -carbonyl)-

1H- benzoimidazole-2-carboxylic acid (1-isopropyl-piperidin-4-yl)-amide
p o (Usatle +,Y) analle Voo e ley YY Jall (a8 p 45y ddand o

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-2-(1 -isopropyl-piperidin-4-ylcarbamoyl)-

1H- benzoimidazole-4-carboxylic acid

¢ Uil S 5e Je Jeans . 2,6-dimethyl-piperidine (Jsedlle +,£) i)y Sua +,0
c?;.\ﬂ.qu VY:&&;&B}(\c'E)L\M_' o elandda '&.\L«B_)}\AQQ)S,U‘U formiate 3 ) s

-3 chlorine Jaa <04 ¢ = m/e: (ESYMS

YAYA

\o



- YYa -

v Jba

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-4-(4,4-difluoro-piperidine-1 -carbonyl)-1H-

benzoimidazole-2-carboxylic acid (1-isopropyl-piperidin-4-yl)-amide

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methy!]-4-(4,4-difluoro-piperidine-1 -carbonyl)-1H-

benzoimidazole-2-carboxylic acid (1-isopropyl-piperidin-4-yl)-amide |

t o (Uselle 1Y) anlle AVY e fey VY Jiall G 45,k ddaud 5

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-2-(1 -isopropyl-piperidin-4-ylcarbamoyl)-

1H- benzoimidazole-4-carboxylic acid

—ie Jea a3 4.4-difluoro-piperidine-hydrochloride ((Js—eslle V,AV) aalle ¥4 Y, ¥
22 eliay dlia 50l LG el Jal Jsatl ¢ A formiate 3 s & O sl G e

+ 3 chlorine i ¢+ Y = m/e: (ESIMS canplla Voo tdpalisyl 5 lae

Yy Jbs

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-5-([ 1 ,4]oxazepane-4-carbonyl)-1H-

benzoimidazole-2-carboxylic acid (1-isopropyl-piperidin-4-yl)-amide

YAYA

A S



- Yr. -

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-5-([ 1,4]oxazepane-4-carbonyl)-1H-

benzoimidazole-2-carboxylic acid (1-isopropyl-piperidin-4-yl)-amide

f o (Uselle +, Y1) anlle VEV,A e ey VY Jall G 26yl A

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-2-(1 -isopropyl-piperidin-4-ylcarbamoyl)-

1H- benzoimidazole-5-carboxylic acid °

=S )s e Jua—ss .homomorpholine-hydrochloride (Jsalle ¥Y1) Jsalle € £,A
slia oAl asale Jaxy dLlaadl eIl o S Jsaal A1 formiate bysa b ) gandl

+ 3 chlorine haai (OAY = m/e: (ES)IMS canplle 1V ¥ :daliyl 5 loe e

YA Jba

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1 -isopropyl-piperidin-4- Ve

ylcarbamoyl)- 1H-benzoimidazole-5-carboxylic acid 2-hydroxy-ethyl ester

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1 -isopropyl-piperidin-4-

ylcarbamoyl)-1H-benzoimidazole-5-carboxylic acid 2-hydroxy-ethyl ester

t e (saille +0Y) anlle Y ov e feas N0 Jiall (i 35,k Aad 5y vo

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3 -ylmethyl]-2-(1-isopropyl-piperidin-4-

ylcarbamoyl)-1H-benzoimidazole-5-carboxylic acid

YVYA



- Yr -

3_)‘,_.\4& u‘)_\aj| L_IS‘)A‘.;‘C— Gy . ethylene glycol (d‘y‘.}ﬂ.« \,V) ):\JJ_)S:\A ﬂ‘“}
m/e: (ESHMS canalle AT rdalil L 35l0e e plian ddbia 30leS 4 dihydrochloride

. 3 chlorine taai cOVY =

va Jle

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1 -isopropyl-piperidin-4-

ylcarbamoyl)- 1H-benzoimidazole-5-carboxylic acid carboxymethyl ester

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1 -isopropyl-piperidin-4-

ylcarbamoyl)-1H-benzoimidazole-5-carboxylic acid carboxymethy! ester
O (Usadle V) paalle Vv e e e 3 el T g 26y yka A

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1 -isopropyl-piperidin-4-
ylcarbamoyl)-1H-benzoimidazole-5-carboxylic acid

8y sma 8 o) siall o€ jo e Jiass chloro-acetic acid (Jselle ©NA) axlle TY,4
cpandle €8 Al 5, lne e elian dda sole 3_ysa 4 4l dihydrochloride

- 3 chlorine b «0AT = m/e: (ESHMS

A Je

1-[5-(5 -Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-4-(3 -methoxy-azetidine-1-

carbonyl)- 1H-benzoimidazole-2-carboxylic acid (1-isopropyl-piperidin-4-yl)-amide

YV YA

Vo



- YrY -

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-4-(3-methoxy-azetidine-1-

carbonyl)- 1H-benzoimidazole-2-carboxylic acid (1-isopropy!-piperidin-4-yl)-amide
P (Jsale +,YE) aaille Yoo cpaleny VY J0all T 45,k ddacd

1-[5-(5-chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1 -isopropyl-piperidin-4-

ylcarbamoyl)-1H-benzoimidazole-4-carboxylic acid

“—Ss sle Jeans . 3-methoxy-azetidine-hydrochloride (Jseslle + TY) aalle €77
£ sba n dliasale dary AL AN 6 Jeaill 41 formiate Bosa & O sl

+ 5 chlorine Jaai <04V = m/e: (ESIMS caazlle Y4+ 1 daliYl . 3 lae

A Jla

e
o
T —

2-(1-Isopropyl-piperidin-4-ylcarbamoyl)-1-(3 -methoxy-benzyl)-1H-benzoimidazole-4-

carboxylic acid

(<

2-(1-Isopropyl-piperidin-4-ylcarbamoyl)-3-(3-methoxy-benzyl)-3H-benzoimidazole-4-

carboxylic acid

Poe (Jsedle £,YY) an Y, 80 ()

YYVA

Vo



- oYYy -

2-(1-Isopropyl-piperidin-4-ylcarbamoyl)-1H-benzoimidazole-4-carboxylic acid methyl

ester

KzCO3 (Js—alle ©,+0) pay e T4A,Y iliia s ol % sai ey .dmf jillle £0 3
) sl sy 41-bromomethyl-3-methoxy-benzene (Usaslla £,£Y) analle AAAA
ethyl  5blle Voo b aul ) amyy il ot D 2010 die elusad o
4 paad Aidall Caias . ale Jglaays aadia NaHCO; Jslaay 53a0 5530 Juskys acetate
g s I Ll sl S Al 1 5y iiie B a3 5 cifle it MgSOp 3.5
e V)V Gl (35«5 methanol — ethyl acetate (e Jada olasnuly silica gel e

Do dads Y g

2-(1-Isopropyl-piperidin-4-ylcarbamoyl)- 1 -(3-methoxy-benzyl)-1H-benzoimidazole-4- Yo
carboxylic acid methyl ester and 2-(1-Isopropyl-piperidin-4-ylcarbamoyl)-3-(3-methoxy-

benzyl)-3H-benzoimidazole-4- carboxylic acid methyl ester

O (Js—alle YY,A) il VYA Ciliay .MeOH _jilille Yo & isomers bala iy
blill Gaesy 0T die Glelu EOB sl mll (3lea Gliyy JSle LIOH Y 50 Y Jglas
Ailgil) Agal axd Cus L aiiie T Cind S0y Ve ) HCL Jslas 4l daud gy 1o
e s (formic acid 7+, 0 + CHiCN/H;0 ga5%) Ay ysnaill RP-HPLC lacd 5

: (i isomers

2-(1-Isopropyl-piperidin-4-ylcarbamoyl)- 1-(3-methoxy-benzyl)- 1 H-benzoimidazole-4-

carboxylic acid

YAYA



- Y-

(e

2-(1-Isopropyl-piperidin-4-ylcarbamoyl)-3-(3-methoxy-benzyl)-3H-benzoimidazole-4-

carboxylic acid

-ALLll  dihydrochlorides () isomers MS Jsaky ¢um . 5 lGe Lt eliay diba o S

PR

2-(1-Isopropyl-piperidin-4-ylcarbamoyl)-1-(3-methoxy-benzyl)-1 H-benzoimidazole-4-

carboxylic acid

Pd dalu)l (£0) = m/e: (ESHMS ¢ aaidle A4

2-(1-Isopropyl-piperidin-4-ylcarbamoyl)-3-(3-methoxy-benzyl)-3H-benzoimidazole-4-

carboxylic acid

.£0) = m/e: (ESYIMS «palle Yo

AY Jba

1-[2-(4-Chloro-phenyl)-ethyl]-2-(1 -isopropyl-piperidin-4-ylcarbamoyl)-1H-

benzoimidazole- 4-carboxylic acid

YAYA

\o



- YYo -

3-[2-(4-Chloro-phenyl)-ethyl]-2-(1-isopropyl-piperidin-4-ylcarbamoyl)-3H-

benzoimidazole- 4-carboxylic acid

t o (Usale £,YV) olja V80 iy

2-(1-Isopropyl-piperidin-4-ylcarbamoyl)- 1 H-benzoimidazole-4-carboxylic acid methyl °

cster

5 K2CO3 (ds—alle V,17) ol sadle AA9,Y iy aliia sa e .DMF jillls g0 b
33l gl Jadall (5 1-chloro-4-(2-chloro-ethyl)-benzene (Jsadle 1,¥Y) &l 1,00
ethyl acetate ,—allle Yoo (3 Gl ) gy pudafilly cdall 1 3y A dic dell Y
B8 A geaal Akl Caiad L ale Jsle s NaHCO3 (o padie Jsbaay asl 5 50 Juryy 0o
e el Ll siley S dlaul 5y B0y paidie e Cad S 5 dgle ye MgSO4
V¥ Jaa VY s (35 «S methanol = ethyl acetate (w Jaida aladiuly silica gel

P oe ks

1-[2-(4-Chloro-phenyl)-ethyl]-2-(1-isopropyl-piperidin-4-ylcarbamoyl)-1H-
benzoimidazole- 4-carboxylic acid methyl ester and 3-[2-(4-Chloro-phenyl)-ethyl]-2-(1- Vo
isopropyl-piperidin-4-ylcarbamoyl)-3H-benzoimidazole- 4-carboxylic acid methyl ester

e (d)_n,glh \T,Y) Ablle V1,Y Glizay MeOH ke Vo s s isomers PEEQUER AT

B 13l aeay 2 die clela ¥ sadd ol leadl (s Afle LIOH Y 30 ) Jslase

YVYA



- Yy -
@Lg_dlazﬁaﬂukajépuaa;ub*aM})ﬂJYy\ HCl Jslas dilia) ddaud o

isomers S ( formic acid +,+© + CH3CN/H,O z=20%) 4 juasill RP-HPLC ddaud

1-[2-(4-Chloro-phenyl)-ethyl]-2-(1 -isopropyl-piperidin-4-ylcarbamoyl)-1H-
benzoimidazole- 4-carboxylic acid and b) 3-[2-(4-Chloro-phenyl)-ethyl]-2-(1-isopropyl-

piperidin-4-ylcarbamoyl)-3H-benzoimidazole- 4-carboxylic acid o
Legl formiate 5 5a & isomers DS Juady . 5 lte ¢ eliay dda 3 S

;) aabuyl

1-[2-(4-Chloro-phenyl)-ethyl]-2-(1 -isopropyl-piperidin-4-ylcarbamoyl)-1H-

benzoimidazole- 4-carboxylic acid
- 3 chlorine Jaad €A = m/e: (ESHMS canalle Ao v

3-[2-(4-Chloro-phenyl)-ethyl]-2-(1 -isopropyl-piperidin-4-ylcarbamoyl)-3H-

benzoimidazole- 4-carboxylic acid
-3 chlorine Jaas ¢§1A = m/e: (EST)MS caaqlle Yoo

AY dtm \o

4-(3-Hydroxy-azetidine-1-carbonyl)-1-(3 -methoxy-benzyl)-1H-benzoimidazole-2-

carboxylic acid (1-isopropyl-piperidin-4-yl)-amide

YYYVA



— oYYV -

4-(3-Hydroxy-azetidine- 1-carbonyl)-1-(3-methoxy-benzyl)- 1 H-benzoimidazole-2-

carboxylic acid (1-isopropyl-piperidin-4-yl)-amide
: U‘“(d}‘:‘n‘ ',WW) .a.a:!.u.n \o. C)‘L-\-} YY Jbal iﬁé)

2-(1-Isopropyl-piperidin-4-ylcarbamoyl)-1-(3 -methoxy-benzyl)-1H-benzoimidazole-4-

carboxylic acid

3_)‘94.4 ‘éA u‘}.\a.“ k_lS)A ‘_,’_‘r- d.u:a.'i_, .3-hydroxy—azetidine (d}A;L“A ~,‘~\ 0) H.“A Y“J
sf..;:\__u.e iy a_.'\;tu\‘ﬂ . by log £ ela v al a0l b g ‘?ﬁ}ﬂ formiate

.0+ = m/e: (ESHMS

At Jba

1-[2-(4-Chloro-phenyl)-ethyl]-4-(3-hydroxy-azetidine-1 -carbonyl)-1H-benzoimidazole-

2- carboxylic acid (1-isopropyl-piperidin-4-yl)-amide

1-[2-(4-Chloro-phenyl)-ethyl]-4-(3-hydroxy-azetidine-1 -carbonyl)-1H-benzoimidazole-

2- carboxylic acid (1-isopropyl-piperidin-4-yl)-amide

PO (sadle +,Y9) pale Yoo ey YY il Ty a5 L A

YYYVA

\o



- YYA -
1-[2-(4-Chloro-phenyl)-ethyl]-2-(1-isopropyl-piperidin-4-ylcarbamoyl)-1H-

benzoimidazole- 4-carboxylic acid

o Ul o€ je e Jiasiy . 3-hydroxy-azetidine (Jseille ~,Y‘\‘) axalle YV, €
c‘a_;,.\__“.a-\\':‘\__n“ “\.'3.3}”. 3 y1ia )gﬁ@mchau".ﬁdu'&))mgﬂ formiate 3 ) gna

- 5 chlorine kaai <0Y ¢ = m/e: (ESHMS
Ao .

1-[2-(4-Chloro-phenyl)-ethyl]-4-(3-methoxy-azetidine-1-carbonyl)-1 H-benzoimidazole-

2- carboxylic acid (1-isopropyl-piperidin-4-yl)-amide

1-[2-(4-Chloro-phenyl)-ethyl]-4-(3-methoxy-azetidine-1 -carbonyl)-1H-benzoimidazole-

2- carboxylic acid (1-isopropyl-piperidin-4-yl)-amide
P o (Usalle +,08Y) andle 04 e ey YY JBall iy 45,k ddaud

1-[2-(4-Chloro-phenyl)-ethyl]-2-(1-isopropyl-piperidin-4-ylcarbamoyl)-1H-

benzoimidazole- 4-carboxylic acid

o Os—md S e e Juansy .3-methoxy-azetidine (Jsailla «,9 0) axille VY¥,0 4
m/e: s?.a:\__uAvO:L:\_;tﬁ}J‘. BJ-—L\:\A‘)'-,\-.CGLA.A:\QZ\-}-LABJIASLQJ formiate %y g

-5 chlorine Jaai <0¥A = (ESHMS

YAVA

\o



- Yra -

AT e
: (l

2-(1-Isopropyl-piperidin-4-ylcarbamoyl)-1-(3-methoxy-benzyl)-1H-benzoimidazole-5-

carboxylic acid methyl ester
g (=

2-(1-Isopropyl-piperidin-4-ylcarbamoyl)-3-(3-methoxy-benzyl)-3H-benzoimidazole-5-
carboxylic acid methyl ester

u«oms_).naa:v

2-(1-Isopropyl-piperidin-4-ylcarbamoyl)-1-(3-methoxy-benzyl)-1 H-benzoimidazole-5-
carboxylic acid methyl ester and 2-(1-Isopropyl-piperidin-4-ylcarbamoyl)-3-(3-methoxy-

benzyl)-3H-benzoimidazole-5- carboxylic acid methyl ester
: u*(dﬂuﬂ ',AV) ‘a.;:\n.«\‘~~ QA‘/;«-\,!(iii ° dwiis‘,aﬁg)la:\.hw‘y

2-(1-Isopropyl-piperidin-4-ylcarbamoyl)-1 H-benzoimidazole-5-carboxylic acid methyl

ester

RP-HPLC ()3 1-bromomethyl-3-methoxy-benzene (Js—ailla v, £) aaalle YV 4, Y
oe AN 1Y Bld e Jeasi ( formic acid 7,0 + CH;CN/H,0 g ) iy jpaanl

NP-NPLC ala_ 5 isomers (pd & Jua @ O—Sa WS o gl &g Ot snan 9ol isomers

YA

\o



- Yt -
diethyl amine 5 < methanol ¢ ethanol <heptane (y— Jar 13 4 455 chiral 4ida aladauly

‘NOE —chall (uliie Aol g3 Ciiad 28 jsomers ST 4 all AN AN L CudeS

2-(1-Isopropyl-piperidin-4-ylcarbamoyl)-1-(3-methoxy-benzyl)- 1 H-benzoimidazole-5-

carboxylic acid methyl ester

870 = m/e: (ESHMS aaalle 10

Podaly)

2-(1-Isopropyl-piperidin-4-ylcarbamoyl)-3-(3 -methoxy-benzyl)-3H-benzoimidazole-5-

carboxylic acid methyl ester

810 = m/e: (ESHMS canylle Vo

AY Jls

.o
—~——
—n

2-(1-Isopropyl-piperidin-4-ylcarbamoyl)-3 -(3-methoxy-benzyl)-3H-benzoimidazole-5-

carboxylic acid methyl ester

3-[2-(4-Chloro-phenyl)-ethyl]-2-(1 -isopropyl-piperidin-4-ylcarbamoyl)-3H-

benzoimidazole- 5-carboxylic acid methyl ester

YVYA



- Ye¢y -

1-[2-(4-Chloro-phenyl)-ethyl]-2-(1-isopropyl-piperidin-4-ylcarbamoyl)-1H- -
benzoimidazole- 5-carboxylic acid methyl ester and 3-[2-(4-Chloro-phenyl)-ethyl]-2-(1-

isopropyl-piperidin-4-ylcarbamoyl)-3H-benzoimidazole- 5-carboxylic acid methy! ester
P e Jsale AY) andlle Voo e Ty (i Jliall (i g 4y, Adand 5

2-(1-Isopropyl-piperidin-4-ylcarbamoyl)- 1H-benzoimidazole-5-carboxylic acid methyl
ester

1- oY | =Lk . 1-chloro-4-(2-chloro-ethyl)-benzene (U s—eills Y, + 1) analle ¥10,4
O—as Dol Vo delidl o) qaay 43l &de e S8 chloro-4-(2-chloro-ethyl)-benzene
thli e Juaas (formic acid 7+, 0 + CH;CN/H,0 go%) 4 juasill RP-HPLC
NP- dda_ul 53 isomers (i s Juad (Say WS .oyl ginll s® U pa gall isomers (0 ST Y
diethyl s ¢« methanol ¢« ethanol ¢heptane (- Jaild 3 A48 chiral dida aladiuly NPLC

NOE —iphall (e Adaud g3 <i88as 38 jsomers DUS) S 4l AVA . uieS  amine

1-[2-(4-Chloro-phenyl)-ethyl]-2-(1 -isopropyl-piperidin-4-ylcarbamoyl1)-1H-

benzoimidazole- 5-carboxylic acid methyl ester

« 5 chlorine Jaai ¢£AY = m/e: (ESHMS aaglle )+ ¥

YAYA

\o



- Ye¢y -
3-[2-(4-Chloro-phenyl)-ethyl]-2-(1-isopropyl-piperidin-4-ylcarbamoyl)-3H-
benzoimidazole- 5-carboxylic acid methyl ester

.5 chlorine Jaai (§AY = m/e: (ESHMS cpaalle V§

AN e

1-[2-(4-Chloro-phenyl)-ethyl]-2-(1 -isopropyl-piperidin-4-ylcarbamoyl)-1H- 0

benzoimidazole- 5-carboxylic acid

1-[2-(4-Chloro-phenyl)-ethyl]-2-(1 -isopropyl-piperidin-4-ylcarbamoyl)-1H-

benzoimidazole- 5-carboxylic acid

f o (Usalle YY) palle Vo aleny T QBN G 36y ke ddad 4y

1-[2-(4-Chloro-phenyl)-ethyl]-2-(1 -isopropyl-piperidin-4-ylcarbamoyl)-1H-

benzoimidazole- 5-carboxylic acid methyl ester
o Ul Sy e diani . ¥ e Ve LiOH d,&w(d}*\m ~,~i) Al Y, et

of :\....xat\.vy‘ Ol eliay 3)191». o Alasala 3y ga @ 4l dihydrochloride 5 ) goa

.3 chlorine Jaai ¢£19 = m/e: (EST)MS caadle o

< e

YAYA



- Yiy -

AR e

1-(5-Chloro-benzo[b]thiophen-2-ylmethyl)-2-(1 -isopropyl-piperidin-4-ylcarbamoyl)-1H-

benzoimidazole-4-carboxylic acid

g (-

3-(5-Chloro-benzo[b]thiophen-2-ylmethyl)-2-(1 -isopropyl-piperidin-4-ylcarbamoyl)-3H-

benzoimidazole-4-carboxylic acid
PO IS jumay

1-(5-Chloro-benzo[b]thiophen-2-ylmethyl)-2-(1 -isopropyl-piperidin-4-ylcarbamoyl)-1H-
benzoimidazole-4-carboxylic acid and 3-(5-Chloro-benzo[b]thiophen-2-ylmethyl)-2-(1-

isopropyl-piperidin-4-ylcarbamoyl)-3H- benzoimidazole-4-carboxylic acid
P oo (Usalle +,0A) anlle Yoo e feay AY JBall T8y 45 )l ddaud o

2-(1-Isopropyl-piperidin-4-ylcarbamoyl)-1 H-benzoimidazole-4-carboxylic acid methyl

ester

2%y Cua . 2-bromomethyl-5-chloro-benzo[b]thiophene (Jsadle «,0A) anille V01,44

CH3CN/H;0 gea y¥) 4y juzasill RP-HPLC ddaud 5 4800 5 425l esters -1 el Jlanl)

s g ygea 8 L formiate b ga b ¢ sind) LSy ( formic acid /+,+0 +
Oslll eban 3 lae e

YVYA

Vo



- Y&t -

1-(5-Chloro-benzo[b]thiophen-2-ylmethyl)-2-(1-isopropyl-piperidin-4-ylcarbamoyl)-1H-

benzoimidazole-4-carboxylic acid

-3 chlorine Jaai ¢01) = m/e: (ES)MS ¢analle VY'¢

-

P T

1-(5-Chloro-benzo[b]thiophen-2-ylmethyl)-2-(1 -isopropyl-piperidin-4-ylcarbamoyl)-1H-

benzoimidazole-4-carboxylic acid

RSN

3-(5-Chloro-benzo[b]thiophen-2-ylmethyl)-2-(1-isopropyl-piperidin-4-ylcarbamoyl)-3H-

benzoimidazole-4-carboxylic acid
+ 3 chlorine daad ¢0Y) = m/e: (ESHIMS ¢analle £9

90 Jba

1-(5-Chloro-1H-indazol-3-ylmethyl)-2-(1 -isopropyl-piperidin-4-ylcarbamoyl)-1H-

benzoimidazole-4-carboxylic acid

YVYA

\o



- Yto -

1-(5-Chloro-1H-indazol-3-ylmethyl)-2-(1-isopropyl-piperidin-4-ylcarbamoyl)-1H-

benzoimidazole-4-carboxylic acid

!w(d‘,a:\lln ',OA)?H.“AY.' UAI;A.:A\ dm&&\,@ﬁ%‘y

2-(1-isopropyl-piperidin-4-ylcarbamoyl)-1H-benzoimidazole-4-carboxylic acid methyl

ester

a3l dary Caa . 5-chloro-3-chloromethyl-1H-indazole (Jseslle + 1OA) analla V1,A
+ CH3CN/H20 CT.\JA_::) a,j):\m_.a:\]‘ RP-HPLC :\.Lu‘y 2\.33;\3]\5 a;:\l.\]‘ esters — ‘é_‘tl.a.“
2 Ao M ge 3 ja A L formiate s (b Ol gl GUS yo (formic acid 7+, 0

Ol eliay 3 ke
+ 3 chlorine Jaai ¢£4¢ = m/e: (ESHMS canalle Yo 1 dpalisyl

1Yy Jbe

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3 -ylmethyl]-4-(4-hydroxy-piperidine-1-

carbonyl)- 1H-benzoimidazole-2-carboxylic acid (1-isopropyl-piperidin-4-yl)-amide

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl] -4-(4-hydroxy-piperidine-1-

carbonyl)- 1H-benzoimidazole-2-carboxylic acid (1 -isopropyl-piperidin-4-yl)-amide

t e (Usaalle 1,0) ol saalle TV e e lea¥ Y QU (G 43y Adand

YAYA

\eo



- Y -

1-[5-(5-chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-

ylcarbamoyl)-1H-benzoimidazole-4-carboxylic acid

Bos—a b Uyl S e e dass piperidin-4-ol (Jsedle 1,YV) ol jaile VYE

c Bk e eliay dlia dale ay AL cUAY Y Jpatll o Cua .4l formiate
-3 chlorine ki 1YY = m/e: (ESMS oYA : Lpalusy)
Y Jbe

7—[5-(5-Chloro-thi0phen-2-yl)-isoxazol-3-ylmethyl]-1,3-dimethyl-2,6-dioxo—2,3,6,7—

tetrahydro-1H-purine-8-carboxylic acid (1 -isopropyl-piperidin-4-yl)-amide
: (1)
1,3-Dimethyl-2,6-dioxo-2,3,6,7-tetrahydro-1H-purine-8-carboxylic acid
e (dsadle Y£) om0 (3l

Gliay ela Ll Yo ««* 8-Hydroxymethyl-1,3-dimethyl-3,7-dihydro-purine-2,6-dione
de 5 %0 G @l ladall 5 n 5 oke Y NaOH Jslae (e (Usaille YY) aldle Y ,A
Al AT (AKMnO; (Usadle ¥Y,Y) 4l sa 0,00 e Jglae Ciliay 38l 5 ) yall a0
nb gy clela € 3“&)&.“3)‘)&&;_}).}:\9w‘@&wthﬁic&ﬁ.gu
salall X 5 .Celite dndall (348 ‘;)si b e el Al alay Jadinall dﬁ)ﬂ‘ 4ila) 2y . Celite
Gis—Sall amy s HCI o 38 pe Jslae (e jillle © Cilimyy sl Yo paa () Aad all

.JJ\Q;L@Q_&)AM&@JHQ@JM‘@N‘M‘°5 die delu V1 3o

YYAA

Vo



- Yev -
YYo = m/e: (ESMS .4l s 0,1 A dualyy
: (i)
1,3-Dimethyl-2,6-dioxo-2,3,6,7-tetrahydro-1 H-purine-8-carboxylic acid (1-isopropyl-
piperidin-4-yl)-amide
G (Usaille +,£0) o adlle Vo v Ly

—ldle o 2 1,3-Dimethyl-2,6-dioxo-2,3,6,7—tetrahydro-1H-purine-8-carboxylic acid
plo—lle VAT, 0 5 DIPEA (Jsalile V,¥0) il 30 YYV il &lie a3 e s DMF

PO (sadle +,£90) V00,1 Gl Aol 3ay JHATU (U padlle +,£40)

(Js—arlle V,70) sileSue YYV 1-isopropyl-piperidine-4-ylamine-dihydrochloride
iy J—elil oy 15 S 5 . cilela € saal 48 ) l0a da ) e malll (i DIPEA

P gkl (formicacid 7+,+0 CH;CN/H;0 g %) 4 juzasill RP-HPLC ddal o

1,3-dimethyl-2,6-diox0-2,3,6,7-tetrahydro-1 H-purine-8-carboxylic acid (1-isopropyl-

piperidin-4-yl)-amide

-4—‘ formiate 3_)).\4 ‘f
: (iii)

7-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3 -ylmethyl]-1,3-dimethyl-2,6-diox0-2,3,6,7-

tetrahydro-1H-purine-8-carboxylic acid (1 -isopropyl-piperidin-4-yl)-amide

YVYA

\o



- Y¢A -

P oe ploadla Vo0 iy

1,3-Dimethyl-2,6-dioxo-2,3,6,7-tetrahydro- 1 H-purine-8-carboxylic acid (1-isopropyl-

piperidin-4-yl)-amide
9 KoCO; (Js—adle V,70) ol o ailla VA, § il ailiie g5 (o g DMF Allleo &

-L)"(d}‘;\-“‘ ~,i~°) ?‘)A:\HA\\\,O

3aal 2°A s die Al il (lsy § 3-bromomethyl-5-(5-chloro-thiophen-2-yl)-isoxazole
CH3CN/H20 c-)‘)..\_'\) a:!)gm_.;ﬂ\ RP-HPLC A.E_u\}a ‘;_JJgJ l::ﬂ.a.“ ‘)S_)g .SJ;‘J dclu

: b ( formicacid Z+,e0

7-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-1,3-dimethyl-2,6-diox0-2,3,6,7-

tetrahydro-1H-purine-8-carboxylic acid (1-isopropyl-piperidin-4-yl)-amide

&y HC Jslae ¥ ge o)) — G:»L'J\ dallas ddaud g0 Jsdll dihydrochloride g‘_,.lr- B

- uaailly 5 Caganlly
.5 chlorine Jaai (0€%1 = m/e: (ESHMS ol jalle 00 Zpaluyl

Y e

.e
—
—n

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-cyclopropyl-piperidin-4-

ylcarbamoyl)-1H-benzoimidazole-5-carboxylic acid methyl ester

YA

\o



- vea -

3-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-cyclopropyl-piperidin-4-

ylcarbamoyl)-3H-benzoimidazole-5-carboxylic acid methyl ester

(1-Cyclopropyl-piperidin-4-yl)-carbamic acid tert-butyl ester (i)

0189) ala VE e slaa ) diae A Jalia agsiund ¥ e pla YO Giliay
oe(Jse
(Js—e +,144) ,alll ¥4,4 Gla piperidin-4-yl-carbamic acid tert-butyl ester
.(1-ethoxy-cyclopropoxy)-trimethyl-silane (d | g—a ¢ ,\"1\‘) sllle oY,0 4 acetic acid
THF ;8 NaCNBH; Jslas ¥ ge ) e (e +, ¥V £0) Jillla Y1 £,0 il il 3
e Slelw b sael Jelal Jads sy 48 jall 30 ja da o die 4583 Vo dxgy .Adals Adal
f—o g URdAl w Jakia Gl dad )yl salall S 55 "Celite Auda’ (358 Jaddll iy %
Y NaOH Js—las e silille Yo Juiys ethyl acetate jldla Voo 8 aslill cand )l
4 gaal Ll Jw 3. ethyl acetate ililla Yoo o A5l dSdall Galinin L Y se

D bl & i Gl K g Al e MgSO4 (358 aindy cdilall Jolaay
o8l dae dlia LS L& (1-cyclopropyl-piperidin-4-yl)-carbamic acid tert-butyl ester

Y¢) = m/e: (ESHMS &l o YV :dzaluy)

YAYA

\o



- Y O —
1-Cyclopropyl-piperidin-4-ylamine dihydrochloride (ii)

Al (1-cyclopropyl-piperidin-4-yl)—carbamic acid tert-butyl ester (—e ol > YY
3S .48 adl 5 ) da ) dc 43d €0 saa) iy 9 TFA _lille Yoo @G.;maa)m,d\
bl YY) Adla) elall b @il ) g Jabdie Jaria G Jelall Jala
Bl . ke i slan bale o Jomanl) dpeatlly il ina 38l HCE Jslae (e
b oy yall aat Ay £0 B zliy ethyl acetate il ¥ b Adlall salel o2
3 e Aadpal Ayl Adeall salad caiad Al (A Lo e B shaall oda ) S5 A0 gual

Laiaie T Casd o240

V¢) = m/e: (ESOMS ol s 10,4 ¢ dalyl

2-Trichloromethyl-1H—benzoimidazole-S-carboxylic acid methyl ester (iii)

Ay Ve e d slas ) 3,4-diaminobenzoic acid methyl ester (o sildle V¢, 8V lay

. L‘)A (d_}ﬁg\uﬂ v, T )
acetic _—>dy . acetic acid Al Y. 2 2,2,2-trichloro-acetimidic acid methyl ester
Ju—ia g CHCly ‘5_3 i kY hﬂ\ Bl sy e e L 3aal il aey acid

 hand midie Jabn Gl 3K 09 MgSO G ing cpale dslaey

Jodalhas 3alS Hla 2-Trichloromethyl-1H-benzoimidazole-5-carboxylic acid methyl ester

Ot A

YAYA

\o



— To\_

. 5 chlorine Jaa3 ¢Y4Y = m/e: (ESIMS ol sa Y+,0 ¢ 4t

: (iv)

2-(1-Cyclopropyl-piperidin-4-ylcarbamoyl)-1 H-benzoimidazole-5-carboxylic acid

methyl ester
on (Usealle YY) 6l VY,VA e Jstae Caliay

o—dlle Y. 8 2-trichloromethyl-1H-benzoimidazole-5-carboxylic acid methyl ester

ol o— YY, 74l -cyclopropyl-piperidin-4-ylamine-dihydrochloride ~ (—e L N THF
Joclal hla Gl osle llle YVe 5 THE ke VYoo 8 NaHCO; Usadle +,7AY)
oo gellars el cand ) Qs THF Jag 4880 300 0a 3o 3o ofieba Bad 358
3alall Juad JA0 puall (38 (g lall Ciad e NaHCO; Jstae (e ilille Yoo Msas

:‘;k:ﬂin ﬁctﬂ&aﬁdﬂ;ﬁ;;b_)ﬁw\°~ __:u:ﬁ)»@&ﬂ\mc_ﬁwuml\

2-(1-cyclopropyl-piperidin-4-ylcarbamoyl)-1 H-benzoimidazole-5-carboxylic methyl
ester
2 sl Al Ay shaale sy ga (B s
Y4Y = m/e: (ESHMS ol a 4,4 4yl

1 (v)

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1 -cyclopropyl-piperidin-4-

ylcarbamoyl)-1H-benzoimidazole-5-carboxylic acid methyl ester

YAYA

\o



_ \‘o\’_

: ‘)A(d)A;ALﬂ °~,°Y) ‘;\J; \V,¥ u‘.}g

2-(1-Cyclopropyl-piperidin-4-ylcarbamoyl)-1 H-benzoimidazole-5-carboxylic acid
methyl ester

3 K2COs3 (d,_n,\m\/o,/\) al Ve 8V Ciliay ailia a3 e s DMF sllle Ave B

P (Jsedle 04,07) ol ja VAL

methanesulfonic acid 5-(5-chloro-thiophen-2-y1)-isoxazol-3-ylmethyl ester
il ) (Blay L oaddie Jaraa Caal Jadddll Sy 2°A Y X O L Baal E:al.'xl\ Lalall iy,
Yoo o Juiag glt'd\ ?}3“ @@.&ﬂ\.\cﬁU\ i )l Juods ethyl acetate bl Aes ‘?3

i byl ethyl acetate Prinii
 pasla

3-[5-(5-chloro-thiophen-2-yl)-isoxazol-3-ylmethyl] -2-(1-cyclopropyl-piperidin-4-
ylcarbamoyl)—3H-benzoimidazole-5-carboxylic acid methyl ester

s 5 () s—Siall il Uaais g pllla Yoo ‘;‘\)Q?PEEMJA\BJ\A\ RR
Lk cant Aiall dad el 3ol S s B e Baal 55 e b ghall el ) 5 s Al
ethyl oladd ub silica gel e vam sl Ll e lag S daud g il 3 S0 addie

Dbl § e o il e A ginall ) 52Y) S 5G5S acetate

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3 -ylmethyl]-2-(1-cyclopropyl-piperidin-4-

ylcarbamoyl)-1H-benzoimidazole-5-carboxylic acid methyl ester

YVVA
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2ol o o) 3 A sk Ada saleS ZAA <) i
. g chlorine Jaai <0 ¢+ = m/e: (ESHMS ol V,4 ¢ Anlwyl
: (vi)

3-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3 -ylmethyl]-2-(1-cyclopropyl-piperidin-4-

ylca.rbamoyl)—3H-benzoimidazole-5-carboxylic acid methyl ester

o plon ) 5k ey

3-[5-(5-chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1 -cyclopropyl-piperidin-4-

ylcarbamoyl)-3H-benzoimidazole-5-carboxylic acid methyl ester

ethyl acetate (s alaJ)
. s chlorine Jas3 0 £+ = m/e: (ESHMS 5l paulle 04 v daliy)
?

a¢ Jbe

1-[5~(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1 -cyclopropyl-piperidin-4-

ylcarbamoyl)-1H-benzoimidazole-5-carboxylic acid

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1 -cyclopropyl-piperidin-4-

ylcarbamoyl)-1H-benzoimidazole-5-carboxylic acid methyl ester

YAYA

Vo
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¢ Lo LIOH Jslae Ga (Jsele VY,09) sildle VY,08 Ciliay MeOH _silils 00 8
i il ) ol ) Jaaly 8880 Y 3ay HI s aoued GOl dhal B Ve

t hry MeOH (se 35kl 33le] o ¢ 33,0 MeOH — & je 830 Jusys

1-[5-(5-chloro-thiophen-2-yl)-isoxazol-3 -ylmethyl}-2-(1 -cyclopropyl-piperidin-4-
ylcarbamoyl)-1 H-benzoimidazole-5-carboxylic acid

EJ}_m‘é_éQ\)_'u.“ Qﬁ&@uﬂ‘%&%)ﬂ“&ﬁﬂaﬁ)y@g&

.4l monohydrochloride
. 5 chlorine Jaai <0Y1 = m/e: (ESIMS ol 2 V.Y dalayl

Al s 4 sodiumd) gede (o Ui i pall g cha (Upaslle V1Y) flon € s
NaOH Uslas cse N sa ¥ (3o sihlle Voo ,10 dilialy Sy cole sillle Vv (b el
butanol <l_ids adaiul day . (0di ) 1- butanol _silile Y+ v — adlAiuNl dady
(e 238 ole ALlL Yo Asaliany kil (e 258) ele lile Yo — dranid)
3l B ga b Al sodiumCJAE_),mgg\,M\gS)aglaﬁdw\gﬂtd\ Jslaall Cadasy

e U6 Ayl 3 lae e eliay

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3 -ylmethyl]-2-(1-cyclopropyl-piperidin-4-

ylcarbamoyl)-1 H-benzoimidazole-5-carboxylic acid

YYYA

\o



—_ " 00 —
:L_;\\.Eﬁs}(\ il ddaud o
C-[5-(5-Chloro-thiophen-2-yl)—isoxazol-3-yl]-methylamine )

K} 3-Bromomethyl-5-(5-chloro-thiophen-2-yl)-isoxazole (Js—eille ¥,048) oloa ) Ay
e Jeldd) Jada iy JEtOH il £+ & urotropin (Jseslle ¥,04) ol oalle 04 Y,F
3Sall HCI Jstae e silille ¥ Sl asdl A Gl el V1 saed & yall 3 )y da o
el st g Al a5 iy 3 580 2y 4880 £0 B2 g ad YL sl A g

X Yo atdie Jakaa caad el 5 Lol dalall salall (aias
aoalle Avdalusy)
: (ii)

4-{ [5-(5-Chloro-thiophen-2-yl)-isoxazol—3 -ylmethyl]-amino }-3-nitro-benzoic acid

methyl ester

.w(d}«;\ﬂnv,\‘\) ?‘ﬁ:\“‘n/\~~ g_sL.a..g

LYY) —Shlle o AA C-[5-(5-Chloro-thiophen-2-y!)-isoxazol-3-yl]-methylamine

b o (Usaalle ¥,13) ol jalle 1YE,E (e Jslas I triethylamine (Jseilla

A e Jeldd s QS .DMF allle VY 4-Fluoro-3-nitro-benzoic acid methyl ester
M,@&)ﬂuw\)\ Jiady ele pllla VY Ciliay deba V1 2l dd yall 5 A Aa y

ot dic Ladaie Jaiia Caad el yhuall 4y skl sald) Caiad ela
. g chlorine Jasi ¢4 ¢ = m/e: (ESHMS Ao ),y doalayl

YAYA
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¢ (iii)

3-Amino-4-{[5-(5 -chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-amino}-benzoic acid

methyl ester

i ey MeOH ille V+ (—3 NiCly 6H;0 (Usale +£1) ol saalle 4V iy

b e (Jsedlle +,08) ol saalle YV E (a

4-{[5-(5-Chloro-thiophen-2-yl)-isoxazol-3 -ylmethyl]-amino} -3-nitro-benzoic acid

methyl ester

(Us—eille V,8A) ol y—aille 00,1 iliay 54l 48810 3y (CHCL il Yo (3
égqjj_ﬂ\u&w\gsumjﬁoi%.?m < e &8 e NaBH4
35S "Celite” (33— Jeliall s i JolSl Jgaill Jgma sll Sl e 2D B2 45 gaall
3ol € 5 .MeOH bl Y. Gw\j\é@.u&mmh&f&\ salall
i sdall Jueas .CHClL s—allla Voo ) ol ) Jiiug ¢ s8e S5 zerd Al 2ay Aad el
adiic haka cad Gad S fy Al e MgSO4 Goh it celally e a4y gl

3-Amino-4-{[5-(5-chloro-thiophen-2-yl)-isoxazol-3 -ylmethyl]-amino }-benzoic acid

methyl ester

Ol i Cu) B e G pls

YVYA

\o
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. 5 chlorine Jasi «¥1¢ = m/e: (ESHMS ol sadle AT Jaalay)
F(iv)

1 -[5-(5-Chloro-thiophen—2-yl)-isoxazol-3 -ylmethyl]-2-trichloromethyl-1H-

benzoimidazole- S-carboxylic acid methyl ester
L e (Uselle +, 0 3A) A aalle TN

3-Amino-4-{[5-(5-chloro-thiophen-2-yl)-isoxazol-3 -ylmethyl]-amino}-benzoic acid

methyl ester
b o (Jsaille ¢V E) S 1V, € iliay . acetic acid BriNiPe gyt

a8,al 5 s Aa die ol dalall sy 2,2 2-trichloro-acetimidic acid methyl ester
Vo %\Muﬁf&.\u‘)ﬂ )ﬁi}uﬂﬂk&éﬂ;ﬁd&hﬂ\k}‘é}ﬁ&bbfﬁﬂ

t ol toluene bl

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3 -ylmethyl]-2-trichloromethyl-1H-

benzoimidazole- 5-carboxylic acid methyl ester
cosll A Alea aleS WA

. 5 chlorine Jaci ¢£4) = m/e: (ESIMS ol oaidle €3 :dpalasy)

YVVA

Vo
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)

1-[5 -(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl] -2-(1-cyclopropyl-piperidin-4-

ylcarbamoyl)-1 H-benzoimidazole-5-carboxylic acid

¥ 5 CH:CN bl ¥ 8 (1-Cyclopropyl-piperidin-4-ylamine-dihydrochloride RV
Gl 85 NaHCOs (lSe Vo cJsadlle ,AA) A aalle AYLY il e le ol

: ‘JA((JH“A ~,~°t/\) ?“)a:\“A i/\,\ g_ihaa

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3 -ylmethyl]-2-trichloromethyl-1H-

benzoimidazole- S-carboxylic acid methyl ester

)'S)ﬁ.&@)YQQM\QQQ\GMY%ME)ﬁg@m\M\ iy g CH3CN _pnbille ¥ o
G_.UJ_.:!) 4, yuaadll RP-HPLC S I VI [ | HA:\UAAA_AL:..AQ;S.L:J;J\

: bl ( formic acid +,+© + CH;CN/H20

1 -[5-(5-Chloro-thiophen—2-yl)-isoxazol-3-ylmethyl] -2-(1-cyclopropyl-piperidin-4-

ylcarbamoyl)-lH-benzoimidazole-S-carboxylic acid
.u‘,m a.a.._i.lc S#A%lmﬁduﬁj‘,m‘;‘;g
. s chlorine Jaai ¢<©Y1 = m/e: (ES)MS ol saalle Y1 apalayl

(sl i & Lile Jlacy methyl ester O 4 g gall oy hall )

YAYA
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0 Jba

3 -[5-(5—Chloro-thiophen-2-yl)—isoxazo1-3 -ylmethyl]-2-(1 -cyclopropyl-piperidin-4-

ylcarbamoyl)-3H-benzoimidazole—S-carboxylic acid

3-[5 -(5-Chloro-thiophen-z-yl)-isoxazol-3-ylmethyl]-2-( 1-cyclopropyl-piperidin-4-

ylcarbamoyl)-3H-benzoimidazole-5-carboxylic acid

3-[5-(5—Chloro-thiophen-2-yl)—isoxazol-3 -ylmethyl]-2-(1 ~cyclopropyl-piperidin-4-

ylcarbamoyl)-3H-benzoimidazole-S-carboxylic acid methyl ester
ool dagae 3 ke 5ale 3y gea (8 41 monohydrochloride 3 ) sa & Ol S e Jealy
. 3 chlorine Jaai ¢0 Y1 = m/e: (ESHMS ol saidla VYO tdaluyl

17 e

1 -[5-(5-Chloro-thiophen-2-yl)—isoxazol-3-ylmethyl]-2-(1 -cyclopropyl-piperidin-4-

ylcarbamoyl)-1 H-benzoimidazole-4-carboxylic acid

YYVA

Vo
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g (=
3-[5-(5-Chloro—thiophen-2-yl)-isoxazol-3-ylmethy]]-2-(1-cyclopropyl-piperidin-4-
ylcarbamoyl)—3H-benzoimidazole-4-carboxylic acid

P (D)
2-(1-Cyclopropyl-piperidin-4-ylcarbamoyl)-1 H-benzoimidazole-4-carboxylic acid
methyl ester
g

2-(1 -Cyclopropyl-piperidin—4-ylcarbamoyl)-lH-benzoimidazole-4-carboxylic acid

methyl ester
Do (Usalle ©,07) ol pa V,1Y (e leay (iv) AT JRall s 45,k Ao 5

ol o—> 1, Y% 2-trichloromethyl-1H-benzoimidazole-4-carboxylic acid methyl ester

1-cyclopropyl-piperidin-4-ylamine dihydrochloride (Jsadla 1,0 V)
YiY = m/e: (ESHMS ol )2 V1Y ¢ Aalisyl)
: (1 i)

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3 -ylmethyl]-2-(1-cyclopropyl-piperidin-4-

ylcarbamoytl)-1 H-benzoimidazole-4-carboxylic acid

YVYA

\o
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3-[5-(5 -Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1 -cyclopropyl-piperidin-4-

ylcarbamoyl)-3H-benzoimidazole-4-carboxylic acid

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3 -ylmethyl}-2-(1-cyclopropyl-piperidin-4-
ylcarbamoyl)-lH-benzoimidazole-4-carboxylic acid and 3-[5-(5-Chloro-thiophen-2-yl)-
isoxazol-3-ylmethyl]-2-(1-cyclopropyl-piperidin-4- ylcarbamoyl)-3H-benzoimidazole-4-

carboxylic acid
PO (Jseille ~,V\‘) ol oaalle YEA O lean AY Jlall 188 g 45y o Aol o2

2-(1-cyclopropyl-piperidin-4-ylcarbamoy])-1H-benzoimidazole-4—carboxylic acid methyl

ester
b O (salle +,V) ploaalle YYY,4

estersv___ﬂ ) Jaal e 3-bromomethyl-5-(5-chloro-thiophen-2-yl)-isoxazole
(formic acid 7 +,+© + CH;CN/HyO g )%) 43 a3l RP-HPLC daud gy dgssill 5 dantal)
e dasi. s le 5 cbap Al J s sa G Ol S e Llars
a_agiy s HCL DY 5 +,) Jodaay opaolill SIS dallae A 5 iLsd)  hydrochlorides

el Cadanlly

: - daluyl

YVYVA
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1- [5-(5-chloro-thiophen-2-yl)-isoxazol—3-ylmethyl]-2-( 1-cyclopropy!l-piperidin-4-

ylcarbamoyl)-1H-benzoimidazole-4-carboxylic acid

.5 chlorine baai <01 = m/e: (ESHMS ol yaalla 114
: aalyl

3 -[5—(5-Chloro—thiophen—2-yl)-isoxazol-3 -ylmethyl]-2-(1 -cyclopropyl-piperidin-4-

ylcarbamoyl)-3H-benzoimidazole-4-carboxylic acid

. 5 chlorine Jaad <01 = m/e: (ESIMS ol saalle ¥4
v Jbe

1 -[(5-Chloro-pyridin—2-ylcarbamoyl)—methyl] -2-(1-cyclopropyl-piperidin-4-

ylcarbamoyl)- 1H-benzoimidazole-4-carboxylic acid methyl ester

1- [(5-Chloro-pyridin—2-ylcarbamoyl)-methyl]-2-( 1-cyclopropyl-piperidin-4-

ylcarbamoyl)- 1H-benzoimidazole-4-carboxylic acid methyl ester

D (Osadle £,29) plon 1,8 (o leny 10 Jtuall U 4y o Aalusy

2-(1 -cyclopropyl-piperidin—4-ylcarbamoyl)— 1H-benzoimidazole-4-carboxylic acid

methyl ester

.2-bromo-N-(5-chloro-pyridin-2-yl)-acetamide (Jsaile €, AV RITA RS

YAYA
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. ¢ chlorine Jaai <01 = m/e: (ESHMS ol ;2 ), 4 dalayll

A Jba

1-[(§ -Chloro-pyridin-2-ylcarbamoyl)-methyl]-2-(1 -cyclopropyl-piperidin-4-

ylcarbamoyl)- 1H-benzoimidazole-4-carboxylic acid
S el juaat

1-[(5 -Chloro-pyridin-2-ylcarbamoyl)-methyl]-2-(1 -cyclopropyl-piperidin-4-

ylcarbamoyl)- 1H-benzoimidazole-4-carboxylic acid methyl ester

L e (Usade VoY) ploa VAR (e e VT el Lot Ay sl

1 -[(5-chloro-pyridin-2-ylcarbamoyl)—methyl] -2-(1-cyclopropyl-piperidin-4-

ylcarbamoyl)- 1H-benzoimidazole-4-carboxylic acid methyl ester

. s chlorine Jaci (00 ALKl Ak 4.8 :(Es+) :Aksl) ks

144 JGa

§ S pall a8

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-2-(1 -cyclopropyl-piperidin-4-

ylcarbamoyl)- 1H-benzoimidazole-4-carboxylic acid cyclopropylmethyl ester

YYVA
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1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl] -2-(1-cyclopropyl-piperidin-4-

ylcarbamoyl)- 1H-benzoimidazole-4-carboxylic acid cyclopropylmethyl ester

1-[(5-chloro-pyridin-2-ylcarbamoyl)-methyl]-2-(1 -cyclopropyl-piperidin-4-

ylcarbamoyl)- 1H-benzoimidazole-4-carboxylic acid
. methanol — cyclopropyl (s (Jsede YY,A) e 1,47 5
cal aale VY rdpaliy)
.5 chlorine Jaci ¢00) :AhS) dgls 44l :(Est) :aS) ok

Yoo Jbe

3-[5-(5-Chloro-thiophen—2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-

ylcarbamoyl)-3H-thieno[3,4-d])imidazole-6-carboxylic acid

3-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1 -isopropyl-piperidin-4-

ylcarbamoyl)-3H-thieno[3,4-d]imidazole-4-carboxylic acid

YVYA

\o
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()
2-Trichloromethyl-3H-thieno[3,4-d]imidazole-6-carboxylic acid methyl ester
Do (Usale V),1) floa ¥ e slae

Sl i aa e Je o B 3,4-diamino-thiophene-2-carboxylic acid methyl ester

t oo (Jsade YUY E) Jo Y0V il

5 Aoy oo e la sael il 3y . 2,2,2-trichloro-acetimidic acid methyl ester

toluene Jo Yo+ Adaud g1 (4 g kel 3 Jaalall 38, 5040

ool i gl 53le o Jpemnd o5 um 1 (b ol i

.5 chlorine Jass <Y+ + :AQH dids A (Est) (ALY Gk o a £,Y Aoty
()

2-(1-Isopropyl-piperidin-4-ylcarbamoyl)-3H-thieno[3,4-d]imidazole-6-carboxylic acid

methyl ester
S T

2-(1-Isopropyl-piperidin-4-ylcarbamoyl)-3H-thieno[3,4-d]imidazole-6-carboxylic acid

methyl ester

YAYA

\o
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pSoa) e (sade 41) flom TLEA G ey (£) 4T B Lad 4By ey
2-trichloromethyl-3H-thieno[3,4-d]imidazole-6-carboxylic acid methyl ester
. L)A(d)d:\xA \\,'\) ?‘):. X,0. K}

.1-isopropyl-piperidin-4-ylamine-dihydrochloride
(1)

3-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(l-isopropyl-piperidin-4-

ylcarbamoyl)-3H-thieno[3,4-d]imidazole-6-carboxylic acid

3-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3 -ylmethyl]-2-(1-isopropyl-piperidin-4-

ylcarbamoyl)-3H-thieno[3,4-d]imidazole-4-carboxylic acid
: Q._IS‘)AM Y . - ?:‘

3-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1 -isopropyl-piperidin-4-
ylcarbamoyl)-3H-thieno[3,4-d]Jimidazole-6-carboxylic acid and 3-[5-(5-Chloro-
thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4- ylcarbamoyl)-3H-

thieno[3,4-d]imidazole-4-carboxylic acid

b (Usale V,60) plon 00e e ey AY JBidd Lag 43y ke

YVYA

Vo
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21 -isopropyl-piperidin-4-ylcarbamoyl)-3H-thieno[3 ,4-d]imidazole-6-carboxylic acid

methyl ester
. UA(JHL \,i~) ‘a‘_).;:\la\“\v,i 5

esters Sl Jladll (o & Al y .3-bromomethyl-5-(5-chloro-thiophen-2-yl)-isoxazole
74,00 + [ CHICN/H}0  (5— Jar13) (5 ysaaill RP HPLC Ao g dgmall 5l
3 ga (o formiates 3 g (S O il 3y Sl Ol all gls Jsasll 5 L'j ¢ formic acid

sl ¢liay amorphous ddia

t S pall (e Al 4SY NOE dilihae ddaud 53 isomers <l 5 e Jsmanll 3 a3l

3—[5-(5—Chloro-thiophen-Z-yl)-isoxazol-3-ylmethyl]-2-(1-isopr0pyl-piperidin—4-

ylcarbamoyl)-3H-thieno[3,4-d]imidazole-6-carboxylic

. s chlorine Jaai ¢OY¢ ;ALY dida 48 1(Es+) (ALK Ciha ol jagle WIY
b Sl e Aanlil s

3-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-

ylcarbamoy!)-3H-thieno[3,4-d]imidazole-4-carboxylic acid

. s chlorine Jaai 0¥ ¢ :AbCH dids 448 :(Est) AL il

YV VA
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)oY Jba

3 -[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]—2-(1 -cyclopropyl-piperidin-4-

ylcarbamoyl)—3H-thieno[3,4-d]imidazole-6-carboxylic acid

3-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl}-2-(1 -cyclopropyl-piperidin-4-

ylcarbamoyl)—3H-thieno[3,4-d]imidazole-4-carboxylic acid
()

2-(1 -Cyclopropyl-piperidin—4-ylcarbamoyl)—3H-thieno[3,4-d]imidazole-6-carboxylic

acid methyl ester
PGS pall jpasd

2-(1-Cyclopropyl-piperidin-4-ylcarbamoy!l)-3H-thieno[3,4-d] imidazole-6-carboxylic

acid methyl ester
e (Usale +,TA) phoaide T,V lasiuly ey (£) AF J0 Lo iy sk
2-trichloromethyl-3H-thieno[3,4-d]imidazole-6-carboxylic acid methyl ester

: w(d}glo ~,V°) ?‘J..'\.A.LQ YOAY

1-cyclopropyl-piperidin-4-ylamine -dihydrochloride

YAYVA
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\a‘);,_\h Y.q :l,_\.;tﬁ}”

(Y Al dida A i(Bs+) Akl Cuha
()

3-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3 -ylmethyl]-2-(1-cyclopropyl-piperidin-4-

ylcarbamoyl)-3H-thieno[3,4-d]imidazole-6-carboxylic acid

3-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl}-2-(1 -cyclopropyl-piperidin-4-

ylcarbamoyl)-3H-thieno[3,4-d] imidazole-4-carboxylic acid
S

3-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl}-2-(1 -cyclopropyl-piperidin-4-
ylcarbamoyl)-3H-thieno[3,4-d]imidazole-6-carboxylic acid and 3-[5-(5-Chloro-
thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1 -cyclopropyl-piperidin-4- ylcarbamoyl)-3H-

thieno[3,4-d]imidazole-4-carboxylic acid

2-(1-cyclopropyl-piperidin-4-ylcarbamoyl)-3H-thieno[3 ,4-d]imidazole-6-carboxylic acid

methyl ester

YAVA
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: w(d},«;\l« ~,-\A) e‘)&é&d\AA,v K]

1\ c,r"L—‘“ Jdadll e a6l 3-bromomethyl-5-(5-chloro-thiophen-2-yl)-isoxazole
J+,v0 + CH3CN/H20 gradient) (g jsa—sill RP HPLC adad g 4l 5 2lill esters
idasle pgua b formiate O il HsSAd S al o Jgean) o ( formic acid

NOE 4laa; isomers ;& g0 (10 JS 2 i epna 68 Al g sl eliay amorphous
b oS el S

3-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1 -cyclopropyl-piperidin-4-

ylcarbamoyl)-3H-thieno[3,4-d]imidazole-6-carboxylic acid

. 3 chlorine Ja ¢0Y) :ALSY diyds 48 :(Est) ALY Capda ol juale €7

P S yall S

3-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-cyclopropyl-piperidin-4-

ylcarb-amoyl)-3H-thieno[3,4-d]imidazole-4-carboxylic acid

. s chlorine Jasi o) 1K) Adda 448 ;(Est) LS Cagla ¢l yuale YA

YoV Jla

3-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-3H-thieno[3,4-d]imidazole-2,6-

dicarboxylic acid 6-[(2-hydroxy-ethyl)-amide] 2-[(1-isopropyl-piperidin-4-yl)- amide]

g_\S_)A\_)g.maﬁ‘a:\

YAYA
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3-[5-(5-Chloro-thiophen—Z-yl)—isoxazol-3-ylmethyl]-3 H-thieno[3,4-d]imidazole-2,6~

dicarboxylic acid 6-[(2-hydroxy-ethyl)-amide] 2-[(1-isopropyl-piperidin-4-yl)- amide]

: o (Usadde 2 VA) ol oale AT ol VY Jidd e 3 b

3-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3 -ylmethyl]-2-(1-cyclopropyl-piperidin-4-

ylcarbamoyl)—3H-thieno[3,4-d]imidazole-6-carboxylic acid

Sl o S e J sl o5 2-amino-ethanol (e (Jsede + VA il Sae VY

Ol ¢Liay amorphous Aa 83le b 5 gea (2 formiate 352 s sl
ol saale 00 1Asiuall 4l
. g chlorine Jaai ¢0VV :ALSY Aida 448 :(Est) Al (ada

YoV Jbe

3 -[(5-Chloro-pyridin—2-ylcarbamoyl)-methyl]-2-( 1-isopropyl-piperidin-4-ylcarbamoy!)-

3H- thieno[3,4-d]imidazole-6-carboxylic acid
g (=

3-[(5-Chloro-pyridin-2-y1carbamoyl)-methyl]-2-(1—isopropyl-piperidin-4-ylcarbamoyl)—

3H- thieno[3,4-d]imidazole-4-carboxylic acid

P OxSal s &

YAYVA
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3 -[(5-Chloro-pyridin—2-ylcarbamoyl)-methyl]-2-( 1 -isopropyl-piperidin—4-ylcarbamoyl)-
3H- thieno[3,4-d]imidazole-6-carboxy1ic acid and 3-[(5-Chloro-pyridin—2-ylcarbamoyl)-
methyl]-2-(1 -isopropyl-piperidin—4-ylcarbamoyl)-3H- thieno[3,4-d]imidazole-4-

carboxylic acid
Do (Jade 1,8 0) pomale 00 e en A Jid Lap 38y shay

2-(1 —isopropyl-piperidin—4-ylcarbamoyl)-3H-thieno[3,4-d]imidazole—6-carboxylic acid
methyl ester

: uA(d)A:\L« \,£~) ?‘_)A:AA Yoi,« 5
ester —& Sl Jaall e g Ay . 2-bromo-N-(5-chloro-pyridin-2-yl)-acetamide
3_:,83\);}3\4&}_)5) RP-HPLC ala—ul o aqanll ¢ V1 JBal i3 BBr3 Aol o FPRIPON cﬁ\.ﬂ\
+¢la [CH;CN/H0 gradient (—e e 385) (Lshl) LusSaslaiual Aol ol
(4 formiate O sl ¢ sS2—dl S Je Jsandl & o ( formic acid Lo 00
Aol gy isomers & 53 S P e <k a3l g . ¢luay amorphous ida Vo s ysa

NOE 4zllae

s S yall dnl)

3- [(5-Chloro-pyridin-2-ylcarbamoyl)—methyl]-2-( 1 -isopropyl-piperidin—4-ylcarbamoyl)-

3H- thieno[3 4-d]imidazole-6-carboxylic acid

. 5 chlorine Jaai <0+ 0 :ALSY dids 448 :(Est) PAESY il ¢ ol yaade VEY

YAYVA

Vo



— YvY -

el Al
3-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-2-(1-isopropyl-piperidin-4-ylcarbamoyl)—
3H- thieno[3,4-d]imidazole-4-carboxy1ic acid
. ¢ chlorine L 000 ;A 2\.9,3):: a8 :(Est) 4kl &_n:\ja ‘ a\_);...ﬂa oA
Yot JBe
3- [(5-Chloro-pyridin-2-ylcarbamoyl)—methyl]—6-([1 ,4]oxazepane-4-carbonyl)-3H-
thieno[3,4- d]imidazole-2-carboxylic acid (1-isopropyl-piperidin-4-yl)-amide
b S el uast
3 -[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-6-([1 ,4]oxazepane-4-carbonyl)-3H-
thieno[3,4- d]imidazole-2-carboxylic acid (1-isopropyl-piperidin-4-yl)-amide
 (Usae +,)OA) lmsle Av astly YY il e Al sk
3- [(5-Chloro-pyridin—2—ylcarbamoyl)-methyl]-2-( 1-isopropyl-piperidin-4-ylcarbamoyl)-
3H- thieno[3,4-d]imidazole-6-carboxylic acid

e Jpaall o .homomorpholine-hydrochloride (Jsasle +,Y0A) ol s2de YV,A

¢La_u amorphous 4l a 33l 3 ) 5a & formiate 3 ) ya & Olsadl Sl (Sl

sl

YYAA

\o



- YV¢ -

aloadle Vo o Ayl
. s chlorine Jaai ¢0AA ALl diyh Ad o(Bst) :AlS) il

Yoo Jhs

3-[5 -(5-Chloro-thiophen-2-yl)-isoxazol-3 -ylmethyl]-2-(1 -isopropyl-piperidin-4-
ylcarbamoyl)-6-(2,2,2-triﬂuoro-ethoxy)—3H-thieno[3,4-d]imidazole-4-carboxylic acid

methyl ester
1 (V)

2-Trichloromethyl-6-(2,2,2-triﬂuoro-ethoxy)-3H-thieno[3,4-d]imidazole-4-carboxylic

acid methyl ester
: k._ls_)A“ 2 . - ?-3

2-Trichloromethyl-6-(2,2,2-triﬂuoro-ethoxy)-3H-thieno[3,4-d]imidazole-4-carboxylic

acid methyl ester
 0n (Usale 1,00) oadde 00 v on (1) e I et Bk

3,4-diamino-5-(2,2,2-triﬂuoro-ethoxy)-thiophene-2-carboxylic acid methyl ester

. 2,2,2-trichloro-acetimidic acid methyl ester (d gaila \‘,0‘\) g e YA

o yaale VYO 1Al

. 5 chlorine Jaas (¥4V 14LSY ddyka 48 :(Est) Al Cagla

YAYA

\o



—_ \‘VO_

= (Y)

2—(1-Isopropyl-piperidin-4-ylcarbamoyl)-6-(2,2,2-triﬂuoro-ethoxy)—3 H-thieno[3,4-

d]imidazole-4-carboxylic acid methyl ester
S pall gpaat S

2-(1 -Isopropyl-piperidin—4-ylcarbamoyl)-6-(2,2,2-triﬂuoro-ethoxy)-3H-thieno[3 4-

d]imidazole-4-carboxylic acid methy! ester
Y (d}a:\h \,AO) 2l saale VYO NREVE ;J.}(i) Y Jhd b 43y jlas

2-trichlor0methyl-6-(2,2,2-triﬂuoro-ethoxy)—3H-thieno[3,4-d]imidazole-4-carboxylic

acid methyl ester
P (Jsade V,A0) Al asle YAV,A
1-isopropyl-piperidin-4-ylamine -dihydrochloride
alsade VY 1 dgalyl
.5 chlorine Jaai ¢£99 :a1S) 44k 448 :(Bst) :ALSH b
+(Y)

3-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-
ylcarbamoyl)-6-(2,2,2—triﬂuoro-ethoxy)-3H-thieno[3,4-d]imidazole-4-carboxylic acid

methyl ester

YYVA

Vo



~ YV1 -

;AS_)AS\):\..A;S?E

3-[5-(5 -Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl] -2-(1-isopropyl-piperidin-4-
ylcarbamoyl)—6-(2,2,2-triﬂuoro-ethoxy)—3H-thieno[3,4-d]imidazole-4-carboxylic acid

methyl ester

o (Usale +110) ol oadla A plasiuly ey AY Jlia la 3 sy

2-(1 -Isopropyl-piperidin-4-ylcarbamoyl)-6—(2,2,2-triﬂuoro-ethoxy)-3 H-thieno[3,4-

d]imidazole-4-carboxylic acid methyl ester
(d}AglA ~,\°) e\_)_;.;\l.c EY,Y
3-bromomethyl-5-(5-chloro-thiophen-2-yl)-isoxazole

CH3CN/H0 gradient (3 (A Jagh) S il RP-HPLC 4dawd 5 aanl ge a a8 g
rla s s (8 O giadly S SOl e Jspasll & o (formic acid Z+,+0 +

NOE 4ilasy S il o Jgemall 5 3815 ¢ Liass amorphous ila 32l formiate

.3 chlorine Jaai ¢1£7 :ALCY A4ks 4 :(Est) Al Cala

YAVA



- YVV -

Yol Jle

.o
—
—

1-[3 -(5-Chloro-thiophen-2-yl)-isoxazol-5-ylmethyl]-2-(l -cyclopropyl-piperidin-4-

ylcarbamoyl)-lH-benzoimidazole-S-carboxylic acid

(o o
3-[3-(5-Chloro-thiophen—2-y1)-isoxazol-5-ylmethyl]-2-(1-cyclopropyl-piperidin-4-
ylcarbamoyl)—3H-benzoimidazole-5-carboxylic acid

P ouS el piasd @

1-[3 -(5-Chloro-thiophen-2-yl)—isoxazol-5-ylmethyl]-2-(1 -cyclopropyl-piperidin-4-
ylcarbamoyl)-lH-benzoimidazole-S-carboxylic acid and 3-[3-(5-Chloro-thiophen-2-yl)- \e
isoxazol-5-ylmethyl]-2-(1 -cyclopropyl-piperidin-4- ylcarbamoyl)-3H-benzoimidazole-5-

carboxylic acid

.w(d).o:\la ~,V~)‘a\_).a=x.‘a\'5~ e\.liﬁu‘.gc«-\e/\\ JL’MH;.&&;UL;

2-(1-Cyclopropyl-piperidin—4-ylcarbamoyl)—1H-benzoimidazole-5-carb0xylic acid

methyl ester \o
: uﬂ(d}«eh ';V') e\).&;‘lﬂ YYo,¥ 5

5-bromomethyl-3-(5-chloro-thiophen-2-yl)-isoxazole

YAYA



- YVA-

g sma—aill RP-HPLC 4ol 5 a_gnll o Aasldl estersd Sl Jiaill e g adly
cla b sl S e e Jgeand) o ( formic acid 7+, + CH3CN/H20 gradient)
O S S 5 e Jganll o5 38§ ¢Lian amorphous dla J 50 b g 4 formiate

.NOE 4aslas isomers
s S el S

1-[3-(5-Chloro-thiophen-2-yl)-isoxazol-5 -ylmethyl]-2-(1-cyclopropyl-piperidin-4-

ylcarbamoyl)-1 H-benzoimidazole-5-carboxylic acid

.5 chlorine Jaes ¢0 Y7 ALY dia 4 :(Es+) :4ks) Cash ¢al yaale 4Y

P S al) Al

3-[3-(5-Chloro-thiophen-2-yl)—isoxazol-5—ylmethyl] -2-(1-cyclopropyl-piperidin-4- yl-

carbamoyl)-3H-benzoimidazole-5-carboxylic acid

.3 chlorine DRV cOYb'k Fia| 2\.55\}: a8 {(Est) ;4] L_i:\j: c‘a\).a:da e

VoV Jte

.o
——
——

1-[5-(5-Chloro-thiophen-2-y})-[1,3 ,4]thiadiazol-2-ylmethyl]-2-(1 -cyclopropyl-piperidin-

4- ylcarbamoyl)-1 H-benzoimidazole-5-carboxylic acid

YVVA

Vo



~ Yva -

(u

3-[5-(5-Chloro-thiophen-2-yl)-[1,3 ,4]thiadiazol-2-ylmethyl]-2-(1 -cyclopropyl-piperidin-

4- ylcarbamoyl)-3H-benzoimidazole—5-carboxylic acid
 0mS pall juiasn O

1-[5-(5-Chloro-thiophen-2-y1)-[1,3 ,4]thiadiazol-2-ylmethyl]-2-(1 ~cyclopropyl-piperidin-
4- ylcarbamoyl)-1H-benzoimidazole-S-carboxylic acid and 3-[5-(5-Chloro-thiophen-2-
yD-[1,3 ,4]thiadiazol-2-ylmethyl]}-2-(1 -cyclopropyl-piperidin-4- ylcarbamoyl)-3H-

benzoimidazole-5-carboxylic acid
;e (Jsatle +,0A) ploagle Yoo dladiuly ey AV JBl L 45y ylay

2-(1 -Cyclopropyl-piperidin-4-ylcarbamoyl)-1 H-benzoimidazole-5-carboxylic acid

methyl ester
. C)A(d)ﬁh ',OA) ?\_)_;:\SA \A‘,A 9

Sl Jadll e g0 24l ¢ .2-bromomethyl-5-(5-chloro-thiophen-2-yl)-[1,3,4]thiadiazole
O—s Jay 13) (RP-HPLC) skl (s s—Sxall (5 aiaaill HPLC Adaud 5 dganll 5 dastl
5,80 @lSal e Jguanll & of ( formicacid 7+,+© + CH3CN/H2O gradient
Jgaall 23 38l .6l elian amorphous idia M ge s ysa 4 formiate glaS O gaalls

NOE &slae; isomers & 5 (o JS S 5 e

YA YA

\o



—_ TA._

P S yall S
1-[5-(5-Chloro-thiophen-2-y1)-[1,3 /Athiadiazol-2-ylmethyl]-2-(1-cyclopropyl-piperidin-
4-yl-carbamoyl)—1H-benzoimidazole-S-carboxylic acid

.5 chlorine Jaai (0 £ :Ak) dids 48 1(Est) :aksl) Cagha tal jaale VA
P S all A4S
3-[5-(5-Chloro-thiophen-2-yl)-[1 ,3,4]thiadiazol-2-ylmethyl]-2-(1-cyclopropyl-piperidin-

4-yl-carbamoyl)-3H-benzoimidazole-5-carboxylic acid

.5 chlorine Jaat ¢0 £V :ASH igda da 1(Est) AL i ¢l jale

Y e A dt.u

1 -[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-4-(2-methoxy-ethoxy)- 1H-

benzoimidazole-2- carboxylic acid (1-isopropyl-piperidin-4-yl)-amide
1-(2-Methoxy-ethoxy)-2,3-dinitro-benzene (\ )

@13 aay, acetone Ja YO b 2,3-Dinitro-phenol (e (Jsase YAY0) &l 2,0 s
(Jsadde +,AY) potassium ol jade 170,¥ ¢ K2CO5 (0 (Jo VY, YY) ol 2 1,704 Capa)
Loy 15 A allee <o aily . 1-bromo-2-methoxy-ethane (s (Usade 3,AA) da +,4Y 5
VY,YY) alma 1,19 (e (5 AT RS gl @lld amyy el A Sadd a3 YL Jelid
1-bromo-2-methoxy- (s (Usetle 4,YY) Ja +,37 SKI ol agle €40 (KpCO3 00 (50

bia acran 355 el a A delu N saal glas YL @l Ll mlge aly .cthane

YYVA

\o



- YAY -
L_r“' Uare s Al ja silag Sy & & 48y ethyl acetate o ad g..x_.)j 28l g L paddia
—e d gaall &3 Cus e bada< heptane | ethyl acetate (o dapls laaiuly silica gel

ol A&y &yl 30lS 1-(2-Methoxy-ethoxy)-2,3-dinitro-benzene S yall
R Tt WRCENT

Y7 ;AES) ik A (Bst) A ik
3-(2-Methoxy-ethoxy)-benzene-1,2-diamine (Y)

Je Yo g 1-(2-Methoxy-ethoxy)-2,3-dinitro-benzene (Jsaske V,£Y) aloa VA i
al —sle Yoo Capial &l 2y & ye B3 argon b cahdig Jslaall ¢1 8 S5 methanol
sac argon — b caladiy g Al 5 e Jalall ¢ 3 A ( /) e) aadll e palladium (e
i o5 (hydrogen —b 3les ¢ ) hydrogen b argon Jpad &5 33 o el gl e
Jue & Celite e Jelid lads pead 5 48R0 5 a da b (il 5l Lalal
1 il 8zl ) S, iy . methanol Ja Vo ddad g el o 5 ga el cand N
53— — 3-(2-Methoxy-ethoxy)-benzene-1,2-diamine cSoal Je Jganll o G

NUTU PR TRLITY e

A VY sl 4.0

VAY 1AESH Aigds dd :(Es+) ALY Cala

YVYA



= YAY -

4-(2-Methoxy-ethoxy)-2-trichloromethyl-1 H-benzoimidazole (Y')

o e Yo b 3-(2-Methoxy-ethoxy)-benzene-1,2-diamine (e a1, YY e

b e (Jseke Y,YY) Ja ), YO Canal <l aay clla

a b ofele 3aal il Lulall (a8 & 2,2,2-trichloro-acetimidic acid methyl ester
Ja Yo &u‘y@ym‘)\)ﬁééWMQﬂw\ ‘}SJ.:G_)'&J\'BJ\);

ol Sl e Jswasll o3 Cus toluene

Lol A Adia saleS 4-(2-Methoxy-ethoxy)-2-trichloromethyl-1H-benzoimidazole
A Y, Yo dnlyl

.5 chlorine Jaes ¢¥'+ 4 ALY diph A8 :(Est) AL ik

2 (€)

4-(2-Methoxy-ethoxy)- 1H-benzoimidazole-2-carboxylic acid (1-isopropyl-piperidin-4-

yl)- amide
. ;.‘S)AM . B - ?3

4-(2-Methoxy-ethoxy)-1 H-benzoimidazole-2-carboxylic acid (1-isopropyl-piperidin-4-

yl)- amide

: o (Usade YVA) aloa 1,30 plasiuly 62y (Y) © Jle (B 55830 a L lafi 48y

YVYA

Vo



~ YAY -
T,V‘\) plo—a V870 5 4-(2-Methoxy—ethoxy)-2-trichloromethyl-1H-benzoimidazole
il A_gnl) < 2l 1-isopropyl-piperidin-4-ylamine-dihydrochloride (Jsede
methanol | ethyl acetate (y—e b3 Ha33 uly silica gel (e pasesl 48 sa ole g S

o ae 110 by

YY) Ak ddda A i(Es+) Al (ke

(2)

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-4-(2-methoxy-ethoxy)-1H-

benzoimidazole-2- carboxylic acid (1-isopropyl-piperidin-4-yl)-amide

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-4-(2-methoxy-ethoxy)-1H-

benzoimidazole-2- carboxylic acid (1-isopropyl-piperidin-4-yl)-amide
P (Usmale VA0 plomle Vo (e oy () © JUad lad A3 ey

4-(2-Methoxy-ethoxy)-1H-benzoimidazole-2-carboxylic acid (1-isopropyl-piperidin-4-

yl)- amide

;o (Jsade V,A0) alymsle ££4,8

YAYA

Vo



- YAt -
U sl Al e sile g S A0l e i 28] 9 2-bromo-N-(5-chloro-pyridin-2-yl)-acetamide

e Jpasll B 7= hlaS heptane ethyl acetate (e Jads olasiuly silica gel (e

:Q.n\:‘\.la.d;"

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-4-(2-methoxy-ethoxy)-1H-
benzoimidazole-2- carboxylic acid (1-isopropyl-piperidin-4-yl)-amide and 1-[(5-Chloro- °
pyridin-2-ylcarbamoyl)-methyl}-7-(2-methoxy-ethoxy)-1H-benzoimidazole-2-

carboxylic acid (1-isopropyl-piperidin-4-yl)-amide

chiral stationary phase <uls sk aladiuly NP-HPLC 4daud 51 isomers &b Juad o3 2l
S yall Jysad o5 3ly w8 diethyl amine s methanol ¢ ethanol ¢« heptane ¢y Jasls

.05 dape amorphous Bale (e Jgeanll 2O s Al COA mlal ) gially HS3N y

S pal il

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-4-(2-methoxy-ethoxy)-1H-

benzoimidazole-2- carboxylic acid (1-isopropyl-piperidin-4-yl)-amide

.9 chlorine Lo coYq 5y 3.&#; PR :(ES+) AN L_ﬁ..'\L c‘a‘)_;;:.‘.o O
Yed Jls ‘o

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-4-(2-ethoxy-ethoxy)-1H-benzoimidazole-

2- carboxylic acid (1-isopropyl-piperidin-4-yl)-amide

YVYA



— YAO_

1-(2-Ethoxy-ethoxy)-2,3-dinitro-benzene (V)

(V) VoA Ol lap A5y yhayl-(2-Ethoxy-ethoxy)-2,3-dinitro-benzene S jall juasd o
(Jsaske 7,0Y) Ja +,¥YY 5 2,3-dinitro-phenol (1 (Jsate Y,VY) 4l jaule 040 Hladialy

1-chloro-2-ethoxy-ethane (s

o oaile £04 Al

YoV :AKSH Aids 448 :(Est) ALY ks
3-(2-Ethoxy-ethoxy)-benzene-1,2-diamine (Y)

Jiad S5 Ll Lag 45 yhay 3-(2-Ethoxy-ethoxy)-benzene-1,2-diamine < jall juias’ a3

e (Usale VY1) aladde £00 e (Y) V0 A
1-(2-Ethoxy-ethoxy)-2,3-dinitro-benzene

o) yaile Y£0 : daiiall 4]

VAV AES) ddus 4.8 :(Es+) ksl aha
4-(2-Ethoxy-ethoxy)-2-trichloromethyl-1H-benzoimidazole (¥

48, yhy-(2-Ethoxy-ethoxy)-2-trichloromethyl-1H-benzoimidazole S jall juiasd a3

P oe (sade V,Y1) al pale YO e (Y) VoA Jaad lag
P om (Jsade Y,67) o o, Y0y 3-(2-Ethoxy-ethoxy)-benzene-1,2-diamine
2l oaake 0TA 1 dalatyl 2,2 2-trichloro-acetimidic acid methyl ester

YVYVA

Yo



- YAl -

.3 chlorine Jaad (YT :abSH 4d4uda 408 :(Est) ALY (ks

(%)

4-(2-Ethoxy-ethoxy)-1H-benzoimidazole-2-carboxylic acid (1-isopropyl-piperidin-4-yl)-

amide

4-(2-Ethoxy-ethoxy)-1H-benzoimidazole-2-carboxylic acid (1-isopropyl-piperidin-4-yl)-

amide
ton (dsade VY1) Al yaale 079,71 e ey (£) VoA JBal lad 45y

Y, \) ol —=ale €0¢,¢ 5 4-(2-Ethoxy-ethoxy)-2-trichloromethyl-1H-benzoimidazole

1-isopropyl-piperidin-4-ylamine-dihydrochloride (s (J sasle
doade 0« il

YVo :absl A 4.8 :(Es+) aks) Cals

+(0)

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl}-4-(2-ethoxy-ethoxy)- 1 H-benzoimidazole-

2- carboxylic acid (1-isopropyl-piperidin-4-yl)-amide

YAYA

\o



= YAV -

S pall jpdass

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-4-(2-ethoxy-ethoxy)- 1 H-benzoimidazole-

2- carboxylic acid (1-isopropyl-piperidin-4-yl)-amide

fore (Usade V,88) ol msle 060 e ey (0) VoA JB Les Ay yhay

4-(2-Ethoxy-ethoxy)-1H-benzoimidazole-2-carboxylic acid (1 -isopropyl-piperidin-4-yl)-

amide
H w(d}.q:\ln \,ii) ?|‘)A=|14 VO“,A S

Ol oSl S yall i gat & 3y 2-bromo-N-(5-chloro-pyridin-2-yl)-acetamide

+Oslll 4apae amorphous 33l e J guasll &3 Cya 4] acetate )

F Sl Ay

1 -[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-4-(2-ethoxy-ethoxy)- 1 H-benzoimidazole-

2- carboxylic acid (1-isopropyl-piperidin-4-yl)-amide

.5 chlorine Jaci ¢0 ¢ Y :4LSY Ak 48 :(Est) Al Cala ol yaale Yo

Yy e Jle

1 -[(5-Chloro-pyridin-2-ylcarbamoyl)—methyl]-4-(2-hydroxy-ethoxy)— 1H-

benzoimidazole-2- carboxylic acid (1-isopropyl-piperidin-4-yl)-amide

YAYA



= YAA -

tert-Butyl-[2-(2,3-dinitro-phenoxy)-ethoxy]-dimethyl-silane (1)

DS jall judaad &

(V) VoA JBad e 45y yhay tert-Butyl-[2-(2,3-dinitro-phenoxy)-ethoxy]-dimethyl-silane
O (dsale £,9A) ol ya Y 5 2,3-dinitro-phenol (3o (Jsedde Y,VY) ol jale 000 a2y

(2-Bromo-ethoxy)-tert-butyl-dimethyl-silane
Al ke VY o rdaluy)
Vv Akl dadk 4 :(Es+) AkS)
3-[2-(tert-Butyl-dimethyl-silanyloxy)-ethoxy]-benzene-1,2-diamine (Y)
P S pall jaast

3-[2-(tert-Butyl-dimethyl-silanyloxy)-ethoxy]-benzene-1,2-diamine
D om (Dsade 1,YA) alopale TV 0 e ey () ) A el e Ay

tert-Butyl-[2-(2,3-dinitro-phenoxy)-ethoxy]-dimethyl-silane

ol saale 00 ¥ rdaluyl

YAY (AESY Adds 4 1(Es+) (ANSH il

YYVA



- YAQ -

(%)

4-[2-(tert-Butyl-dimethyl-silanyloxy)-ethoxy]-2-trichloromethyl-1H- benzoimidazole

PGS el s
4-[2-(tert-Butyl-dimethyl-silanyloxy)-ethoxy]-2-trichloromethyl-1H- benzoimidazole

Y,€9) Jo +, ¥V 5 3-[2-(tert-Butyl-dimethyl-silanyloxy)-ethoxy]-benzene-1,2-diamine
cash ¢ ol jadle VA i3alil) 2,2 2-trichloro-acetimidic acid methyl ester (s (Jseke

.5 chlorine Jaai ¢£ 49 :A1S) 44k 408 :(Es+) ALY

+(£)

4-[2-(tert-Butyl-dimethyl-silanyloxy)-ethoxy]-1H-benzoimidazole-2-carboxylic acid (1-

isopropyl-piperidin-4-yl)-amide
PGS el udasd

4-[2-(tert-Butyl-dimethyl-silanyloxy)-ethoxy]-1H-benzoimidazole-2-carboxylic acid (1-

isopropyl-piperidin-4-yl)-amide

on (U 1,11) (adde TAY G (€) )+ A il Le B

4-[2-(tert-Butyl-dimethyl-silanyloxy)-ethoxy]-2-trichloromethyl-1H- benzoimidazole

YVYA

Vo



- Ya. -

ol asle VY e 13218y 1-isopropyl-piperidin-4-ylamine-dihydrochloride

ST S (s Al 1 peSH R IL Ak Cails
()
4-[2-(tert-Butyl-dimethyl-silanyloxy)-ethoxy]-1-{(5-chloro-pyridin-2-ylcarbamoyl)-
methyl]-1H-benzoimidazole-2-carboxylic acid (1-isopropyl-piperidin-4-yl)-amide

PSS pall s 5

4-[2-(tert-Butyl-dimethyl-silanyloxy)-ethoxy]-1-[(5-chloro-pyridin-2-ylcarbamoyl)-

methyl]-1H-benzoimidazole-2-carboxylic acid (1-isopropyl-piperidin-4-yl)-amide
: ua(d)A:\Ln \,20) ?‘)A:L‘A V. u—oc-h(°) YA d\:\.«]uﬁ:})h

4-[2-(tert-Butyl-dimethyl-silanyloxy)-ethoxy]-1H-benzoimidazole-2-carboxylic acid (1-

isopropyl-piperidin-4-yl)-amide
g (d”ln \,io) ‘a‘);:\la YiyY,A

4l pila s S A8l Al e g Al 4 2-bromo-N-(5-chloro-pyridin-2-yl)-acetamide
Syl e Jganll o 7 buliS ethyl acetate pladiuly silica gel sle pa sl

Ol (g Cu S o) sl ) sSadll

Alaale Yoo daluyl

YVYA

\o



- yay -

1Y AlKH ddyls 448 (Es+) :a<) aula
(%)

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-4-(2-hydroxy-ethoxy)-1H-

benzoimidazole-2- carboxylic acid (1-isopropyl-piperidin-4-yl)-amide
Poe (Usadde 6 0) dlpasla Yoo Cud

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-4-(2-hydroxy-ethoxy)-1H-

benzoimidazole-2- carboxylic acid (1-isopropyl-piperidin-4-yl)-amide

3 TBAF G (5950 ) slas 5o iy Se 170 gl @llh 2y THF (30 e VO b
8000 Ao o dclu €A saal il Jaglall B iy s (yen e jils S Y1 STHF

L adiie Jaka caad Jeldl) bala 38, 48 jall
sodium  —e e sllas Adaud g3 53355 30 Jut @ CHYCL (0 Jo 00 (b cand 1 s
2 O3S o SlaY MeSO0s e 4 paall didall Cuiia el & e © 4 bicarbonate
CH3CN/H20 sy 13) (g maaill RP-HPLC au 5 dfleall 2800 oo gy iy §1_3l

P el e Jpandl o ( formicacid 7+,+© + gradient

4-[2-(tert-Butyl-dimethyl-silanyloxy)-ethoxy]-1-[(5-chloro-pyridin-2-ylcarbamoyl)-

methyl]-1H-benzoimidazole-2-carboxylic acid (1-isopropyl-piperidin-4-yl)-amide

el Jgat o5 iy sl darse amorphous ¢le s s formiate gl 44 5 ) pua b

-acetate gl () o gially ) 5SAall

YVYA

Vo



~ Yay -

Alomala VY'Y dualayl
.9 chlorine Jaai ¢0 Yo :aXS) dduk 448 :(Es+) :4bSH b
YY) b
1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-2-[2-fluoro-4-(pyrrolidine-1-carbonyl)-
phenylcarbamoyl]-1H-benzoimidazole-4-carboxylic acid methyl ester

(3-Fluoro-4-nitro-phenyl)-pyrrolidin-1-yl-methanone (V)

benzene Ja 00 & 3-Fluoro-4-nitro-benzoic acid (o (Jsade 0,8 +) ol ja ) Galad
0 3ad il ladsll 8 DMF (je il jki V5 Thionyl chloride s Ja V (Baaial €lld aay
e 0 o il )l L it Jadum a5 2 20V 5 e Aa e clela
31wl il Jelaall Ql8 5 pyrrolidine (o (Jsadke ©,6+) o +,80 5 triethylamine
') Usdaedh g Jut & CHCL a5 bl Cais 48530 5 ) ja da o b el
A dphll Codés Lo Jslaay sodium bicarbonate (e audie Jslas ae ¢ HCI (e 5l e
t Al Sl o Jgemall o Cum 1 8 i3S, 5 ALY MgSO, 4 suaal

Ol A s Al 35L& (3-Fluoro-4-nitro-phenyl)-pyrrolidin- 1-yl-methanone

‘a‘)_; \,VO . 3\,3.;\1\3?\

Y¥4 :AES) dayds dad :(Est) ALY Cigda

YYVA

\o



- Yar -

(4-Amino-3-fluoro-phenyl)-pyrrolidin-1-yl-methanone (\‘ )

t e (Usaske Y,01) dlyasle oY 0 ol

a3 <y axy . methanol Je Yo s* (3-Fluoro-4-nitro-phenyl)-pyrrolidin-1-yl-methanone
palladium (5o ol yaule 10+ Capal @lld 3ay . ya 530 argon b ikl o Jslaall gy i
%d § yaly .l e 82e argon b Calady 5 AT 5 e Ll gy 3 2 (/) 4) pnill e
o Ofiebu saal Jada¥ 8 5 ( hydrogen —b skas (3 5i) hydrogen b argon Jpg &
o g i pall (Jo anl )l Jue & Celite Je Jelill Jada 8543 2l 3 ) o 32

P e djm;.\\é:\d_xp'&\_)ﬂ\ ® g Al 25l 385 . methanol Je Yo
sl ae Cu S AR ) sa 3 (4-Amino-3-fluoro-phenyl)-pyrrolidin-1-yl-methanone
alale €A 1 Al

Y. q ALK dids dad :(Es+) ABSH Cigh

+(Y)

2-[2-Fluoro-4-(pyrrolidine-1-carbonyl)-phenylcarbamoyl]-1H-benzoimidazole-4-

carboxylic acid methyl ester
t e (Dsele +,YA) ol el 04

ebw e ¥ 3 THF (30 e 1 s* (4-Amino-3-fluoro-phenyl)-pyrrolidin-1-yl-methanone
ar ol ol 4 il s sodium bicarbonate O Jgaala Y,AT) Bl ale YYA Canal Sl axy

P oe (Usadde +,YT) Bl saske Vo1

YVYA

Vo



- YAt -
by 1al 8 .5 2-Trichloromethyl-1H-benzoimidazole-4-carboxylic acid methyl ester
Jut & CHClL Ao g badall it 432l 5 ) ja da 0 dclela ¥ 3al 3 pliay palall
e Lgaall bl Cbis .xle Jslasy sodium bicarbonate ¢y aidie Jslae ddaid 4
RP- ddauf gy &gl dnll e s a8l Lpaddie b it O K5 A Sy MgSO,
e Jsanll & oJ formic acid 7+, + CH3ICN/H20 gradient) (5_uasill HPLC

DS yall

2-[2-Fluoro-4-(pyrrolidine-1-carbonyl)-phenylcarbamoyl]- 1 H-benzoimidazole-4-

carboxylic acid methyl ester
+O sl dae amorphous dila 53la b ) gea (8 A1 5 ) ua &
‘a| e 19 FEENY

€)Y RS ik A 1(Est) (AbS) iyl

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-2-[2-fluoro-4-(pyrrolidine- 1-carbonyl)-

phenylcarbamoyl]-1H-benzoimidazole-4-carboxylic acid methyl ester
PSS el judans o

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-2-[2-fluoro-4-(pyrrolidine-1 -carbonyl)-

phenylcarbamoyl]-1H-benzoimidazole-4-carboxylic acid methyl ester

On (s ) 0) omle €4 e ey (Y) T O iS5 L g Bl

YAYA

Vo



- Ydo -

2-[2-Fluoro-4-(pyrrolidine-1-carbonyl)-phenylcarbamoyl]-1H-benzoimidazole-4-

carboxylic acid methyl ester

23l  2-bromo-N-(5-chloro-pyridin-2-yl)-acetamide (e (Jsatle +,VY) ol jaula Y4,Y
£+,40 + CH3CN/H20 gradient) (5 jua—aill RP-HPLC dlau 5 Al 252l oo i

b A S el e Jgeasd) S o formic acid

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-2-[2-fluoro-4-(pyrrolidine- 1 -carbonyl)-

phenylcarbamoyl]-1H-benzoimidazole-4-carboxylic acid methyl ester

.0 daeae amorphous dala 35LS
ceonale VY Al
.5 chlorine Jaai coVY LSl dduha 468 :(Est) bl Canla

VY Y Jle

.o
—
—

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-cyclopropyl-piperidin-4-

ylcarbamoyl)-7-methyl-1H-benzoimidazole-5-carboxylic acid

3-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3 -ylmethyl] -2-(1-cyclopropyl-piperidin-4-

ylcarbamoyl)-7-methyl-3H-benzoimidazole-5-carboxylic acid

YYVA



- Yai -

4-Amino-3-methyl-5-nitro-benzoic acid ()

Bolhofer & i ay S 4-Amino-3-methyl-5-nitro-benzoic acid S el judaan

NNV A 5 ael Ll B e s

4-Amino-3-methyl-5-nitro-benzoic acid methyl ester (Y)

i & 4-Amino-3-methyl-5-nitro-benzoic acid (3o (Jsesde ¥,04) ol sagle 00 e
e Je ), Gl 2 jiuas ) ja da 0 dic . methanol Je ¥ 5 CHCL (e Je A (0
iia P e dclu 3ay . hexane G trimethylsilyldiazomethane- (e (sUY 3« Y Jslase
RETRICA I 1 PO I PR TR [ R PPt R IV SV S S EQE gt O S RN
—> trimethylsilyldiazomethane- (3 s ¥ 50 ¥ Jslase ¥ J slaa e e VY c,s')'ai LS
Je 0, YY e Jslae Canal 25 43 2l 3 da ) A clebu ¥ sad uliill axy 5 hexane
G—s palas WA L4 ki dichloromethane (e d— VA 3¢l 3 o ea
el ) a5 a5 bl Jarea Gt Jeldl) badd S . trimethylsilyldiazomethane

bl S el Je Jgeandl 8 Cua Ay bl salall el 55 o5 5 heptane Adasd 5
4-Amino-3-methyl-5-nitro-benzoic acid methyl ester
ol osale €47 sl

YA\ AES) digh Al s(Es+) :AS) Cak

YVYA

\o



- Y4y -

3,4-Diamino-5-methyl-benzoic acid methyl ester (\")

e e VY Jlal lad 45y yday 3,4-Diamino-5-methyl-benzoic acid methyl ester uzald &

Do (d}«:\lq Y,Y“\) Al aile £40
4-Amino-3-methyl-5-nitro-benzoic acid methyl ester
el oaale €08 rdpaliyl
YAY dAbSH ddds 448 (Bst) Akl (ks
(t)
7-Methyl-2-trichloromethyl-1H-benzoimidazole-5-carboxylic acid methyl ester
DS pall jadaad
7-Methyl-2-trichloromethyl-1H-benzoimidazole-5-carboxylic acid methyl ester
PO (Jsade Y,Y0) Al jaide €08 e ey (V) © Ul et A5y Hhay
b e (Jsada Y, /\) Ja +,Y9 s 3,4-Diamino-5-methyl-benzoic acid methyl ester
. 2,2,2-trichloro-acetimidic acid methyl ester
ol oaale ATY ¢ dalull

s chlorine Jaai ¢¥ sV :3ISH diula 48 :(Es+) 4l b

YAYA

\o



- Y4A -

 (9)

2-(1-Cyclopropyl-piperidin-4-ylcarbamoyl)-7-methyl-1H-benzoimidazole-5-carboxylic

acid methyl ester
DSl yacasn a

2-(1-Cyclopropyl-piperidin-4-ylcarbamoyl)-7-methyl- 1 H-benzoimidazole-5-carboxylic

acid methyl ester
e (Jsake Y, Y0 ) alsale TAG e eay (£) AY Jhdl bagi 44 yhay
7-Methyl-2-trichloromethyl-1H-benzoimidazole-5-carboxylic acid methyl ester
b e (Jsatde Y,Y0) alsale £VE,€
ol omale VYo idalayl) 1-cyclopropyl-piperidin-4-ylamine -dihydrochloride
Yov :akdl ddua 448 :(Es+) A<l cads
: (T (M)

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-cyclopropyl-piperidin-4-

ylcarbamoyl)-7-methyl-1H-benzoimidazole-5-carboxylic acid

3-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-cyclopropyl-piperidin-4-

ylcarbamoyl)-7-methyl-3H-benzoimidazole-5-carboxylic acid

YVYA

\o



- yaa -

P oS el (e JS juiand

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-cyclopropyl-piperidin-4-
ylcarbamoyl)-7-methyl-1H-benzoimidazole-5-carboxylic acid and 3-[5-(5-Chloro-
thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-cyclopropyl-piperidin-4- ylcarbamoyl)-7-

methyl-3H-benzoimidazole-5-carboxylic acid
b (Jsade +,07) aloasle Yoo e e AY JB el 48y yhay

2-(1-Cyclopropyl-piperidin-4-ylcarbamoyl)-7-methyl-1H-benzoimidazole-5-carboxylic

acid methyl ester

. L')A (d‘,:\ASA ',01) ?‘)L'AA \.‘i,/\ K]
- a3l y . methanesulfonic acid 5-(5-chloro-thiophen-2-yl)-isoxazol-3-ylmethyl ester
e Jpaall a5 of (formic acid 7+,+© + CH3CN/H20 gradient) (5 ssia sl

-0} ¢liay amorphous 4dia N a3 ) g & formiate pdaS () siadls 5 sS0all LS sl

'NOE Zslilae Alaul 53 isomers e 55 (e S o 5 a3 5 il

p S pall gl

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-cyclopropyl-piperidin-4-

ylcarb-amoyl)-7-methyl-1H-benzoimidazole-5-carboxylic acid

s chlorine Jaed <0 ¢+ ALK Aida A 1(Est) ALK Capha ¢pl jaila V

YYYA

Vo



: Syl Al

3-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-cyclopropyl-piperidin-4-

ylcarb-amoyl)-7-methyl-3H-benzoimidazole-5-carboxylic acid

-5 chlorine daai 0 ¢+ ALY Adds 48 :(Es+) ALY ayls tal yaale YV

YYY b

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-5-fluoro-2-(1-isopropyl-piperidin-

4- ylcarbamoyl)-1H-benzoimidazole-4-carboxylic acid

2,3-Diamino-6-fluoro-benzoic acid ethy! ester ()

VY Jlid adi 45y 4y 2,3-Diamino-6-fluoro-benzoic acid ethyl ester S sl ias’ o

o (Jsanle ©AAY & pale Yo e e (V)
2-Amino-6-fluoro-3-nitro-benzoic acid ethyl ester
ol oaale YoV idalusy
YYQ AhSH A5yl 38 (Es+) 14bS) Caka
2 (Y)
5-Fluoro-2-trichloromethyl-1H-benzoimidazole-4-carboxylic acid ethyl ester

DS el juani &

YAVA



- Y.y -

5-Fluoro-2-trichloromethyl-1H-benzoimidazole-4-carboxylic acid ethyl ester
Fon (dsade V) plmle Yo ey (1) © Jlial lak Ak

O— (Js—ele V,+1) g Sae VYY  2,3-Diamino-6-fluoro-benzoic acid ethyl ester
P(Est) 1A Sl Cagha ol jade YA ZgaliY) 2,2,2-trichloro-acetimidic acid methyl ester

s chlorine aai (VYo:41<l da)s 48

+(¥)

5-Fluoro-2-(1-isopropyl-piperidin-4-ylcarbamoyl)-1 H-benzoimidazole-4-carboxylic acid

ethyl ester
PS pall el

5-Fluoro-2-(1-isopropyl-piperidin-4-ylcarbamoyl)-1 H-benzoimidazole-4-carboxylic acid

ethyl ester
: L)“((J}‘,—.‘L’ ~,Vi) \"ﬁ:‘l“*i' uA;-lJ(i) v dmu&:ﬂgﬁa

VoA >-Fluoro-2-trichloromethyl-1H-benzoimidazole-4-carboxylic acid ethyl ester

S (d}q::la ~,V2) ?‘)_a,.\la
1-Isopropyl-piperidin-4-ylamine-dihydrochloride
alade YYY daaluy

YV AESH Aida A ( aeSH (i IL) AKSH Cals

YAYA

\o



- .Y -

H(f)

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-5-fluoro-2-(1-isopropyl-piperidin-

4- ylcarbamoyl)-1H-benzoimidazole-4-carboxylic acid
DS yall et 5

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-5-fluoro-2-(1-isopropyl-piperidin-

4- ylcarbamoyl)-1H-benzoimidazole-4-carboxylic acid
Pom (Usesde 00 10) Alonale YY e ey AY B lad A5y

5-Fluoro-2-(1-isopropyl-piperidin-4-ylcarbamoyl)-1 H-benzoimidazole-4-carboxylic acid

ethyl ester
Poe (Usade +,T0) AV VA0

methanesulfonic acid 5-(5-chloro-thiophen-2-yl)-isoxazol-3-ylmethyl ester

RP- il 450l ) LIOH Adaud 53 dallaally ol ethyl ) Ll sl e s il
e Jsaall o of (CH;CN/H,0 gradient +0.05 % formic acid) (s_juasill HPLC

-0l elay amorphous 4l b ypa 4 formiate zleS ) giadly ) SAall (S Ll
o aale AY Laliayl

s chlorine Jaai (0 €7 :3LCY ddyh 4 :(Es+) ALY (ayha

YAYA

\o



- Y.y -

VY e Jba

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-

ylcarbamoyl)-5-(2,2,2-trifluoro-ethoxy)-1H-benzoimidazole-4-carboxylic acid
(V)
2-Amino-3-nitro-6-(2,2,2-trifluoro-ethoxy)-benzoic acid ethyl ester

do YT e dsbae ) (cu) & 770 (3lad) sodium hydride (e ol yaale €Y+ Cial
¢ Jadl acliad (i 63 Laxie g THF (e Jo © (& 2,2,2-trifluoro-ethanol (s (Jsatke Y4,7)
a0 2 e milll Ll (8 36l y . 2-Amino-6-fluoro-3-nitro-benzoic acid ethyl ester
P PRPSSP R IR S AN ETRH B NPT I HT SO T U S
ol A eS il el B HCL e s V50V (e Jslae (e o ¥ il Jgladl
G:vl_'\]‘z\,\la.a_“'i.\u‘c_}c;ﬁeﬂ?:c\.«dn\'- &u‘ym‘)\ﬂ;?ﬁu&am&aﬁ
Uaidi o dar sl Aaslill ol jiall 4l saldll Cdéa hexane —lU A elall Gl

ploa 1YY daluyl aoFe 5 ) ja da jo e
+(Y)

2,3-Diamino-6-(2,2,2-trifluoro-ethoxy)-benzoic acid ethyl ester
P S pall juiaan

2,3-Diamino-6-(2,2,2-trifluoro-ethoxy)-benzoic acid ethyl ester

YAYA

Vo



- Yv.s -

b (Jseila ¥,47) ala ), YY Geed (V) V) JGd lag 43y 5dy
2-Amino-3-nitro-6-(2,2,2-trifluoro-ethoxy)-benzoic acid ethyl ester
PSSR IER G PN I PN |

YVA Alsl Cada da8 1 o 5e<H (31 A Gl

H(7)

2-Trichloromethyl-5-(2,2,2-trifluoro-ethoxy)-1 H-benzoimidazole-4-carboxylic acid

ethyl ester
PS all a5

2-Trichloromethyl-S-(2,2,2-triﬂuoro-ethoxy)—1H-benzoimidazole-4-carboxy1ic acid

ethyl ester
Poe (dsade YY) alade Yoo e eay (V) 0 Jlie S sa Lal e 48 yhay

— (Js—ada V,41) a0y Kea VYA 4 2,3-Diamino-6-fluoro-benzoic acid ethyl ester

2,2,2-trichloro-acetimidic acid methyl ester
?I oaale VE EEN

s chlorine Jaad €+ 0 :A1CH 43k 48 :(Es+) :AkSH gl

YYYA

\o



- T’.Q_

(%)

2-(1-Isopropyl-piperidin-4-ylcarbamoyl)-5-(2,2,2-trifluoro-ethoxy)-1H-benzoimidazole-

4- carboxylic acid ethyl ester
p S pall jpaan

2-(1-Isopropyl-piperidin-4-ylcarbamoyl)-5-(2,2,2-trifluoro-ethoxy)- 1H-benzoimidazole-

4- carboxylic acid ethyl ester
PO (sale +, YY) &l jake YA Oe e (€) Y Jla b 4% yhay

2-Trichloromethyl-5-(2,2,2-trifluoro-ethoxy)-1H-benzoimidazole-4-carboxylic acid

ethyl ester

: e (Usade YY) asaile YOV,A

ol asle Y44 : Aalidy) 1-Isopropyl-piperidin-4-ylamine-dihydrochloride

g0V tALS) Ak A (o eSH (hlL) HAES) Cuka

 (9)

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-

ylcarbamoyl)-5-(2,2,2-trifluoro-ethoxy)- 1 H-benzoimidazole-4-carboxylic acid

;;5)4]‘)3.;4.;3?3

YVYA



- Y. -

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-

ylcarbamoyl)-5-(2,2,2-trifluoro-ethoxy)-1H-benzoimidazole-4-carboxylic acid
: QA(JJ.\:\.\A ~,‘H) pbale Y49 (e ey AV Jld g 45, Hhay

2-(1-Isopropyl-piperidin-4-ylcarbamoyl)-5-(2,2,2-trifluoro-ethoxy)- 1 H-benzoimidazole-

4- carboxylic acid ethyl ester
: u‘(d}“:\l‘ ~,"l'l) ‘;\).;,.\.\4 VaY,¢ &

methanesulfonic acid 5-(5-chloro-thiophen-2-yl)-isoxazol-3-ylmethyl ester

3 LIOH a5y dadleally mil 4l ester ethyl oS el Sl Jlaill oo s il
f+,+0 + CH3CN/H20 gradient) (s juia =il RP-HPLC dhul 5 400 y methanol
sledysa G formiate leS ol sially oS3l Sl e Jguamall 5 of ( formic acid

.¢lay amorphous 4ila

\"J*l‘ 9. ::tzx_;tﬁyl

3 chlorine Jaad ¢ 1Y ALSH A4da 448 1(Es+) ABS) Cads
VYo Jha

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-4-(3 -hydroxy-azetidine-1-
carbonyl)-5- (2,2,2-trifluoro-ethoxy)-1H-benzoimidazole-2-carboxylic acid (1-

isopropyl-piperidin-4- yl)-amide

YAYA

\o



- Y.y -

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-4-(3-hydroxy-azetidine-1-
carbonyl)-5- (2,2,2-trifluoro-ethoxy)-1H-benzoimidazole-2-carboxylic acid (1-

isopropyl-piperidin-4- yl)-amide
e (Usasde v 0 A) ol adle 00 e ey YY Jlie A3kl e Ay oy

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-

ylcarbamoyl)-5-(2,2,2-trifluoro-ethoxy)- 1 H-benzoimidazole-4-carboxylic acid

H Ol sl 5 S3 Wl S yall ‘;‘:— J aall a aly . azetidin-3-ol (e \"J#‘ AY

-0 sl eliay amorphous dda 53S formiate gl 3 ) s

sl VA byl

s chlorine Jaai ¢TAY ARl Aipka 248 1( o S i IL) ABSY ol
YY1 Jba

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-cyclopropyl-piperidin-4-

ylcarbamoyl)-7-fluoro-1H-benzoimidazole-5-carboxylic acid

DS AR iy Shally ¢ gially S Syl et (S

YAYA



- YA -

VY b

7-Chloro-1-[5-(5-chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-cyclopropyl-

piperidin-4- ylcarbamoyl)-1H-benzoimidazole-5-carboxylic acid
S Al &gl ¢ gially Sl S a) pmad ey

VYA Ul

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-7-cyclopropyl-2-(1-cyclopropyl-

piperidin-4-ylcarbamoyl)-1H-benzoimidazole-5-carboxylic acid
S il 2y phally () siall Sl (S pall ypinad (Say

Y14 Jls

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-cyclopropyl-piperidin-4-

ylcarbamoyl)-7-ethyl-1H-benzoimidazole-5-carboxylic acid
S il & phally ¢ gially S S all aiand ey

VY. Jla

1-[3-(5-Chloro-thiophen-2-yl)-isoxazol-5-ylmethyl]-2-(1-cyclopropyl-piperidin-4-

ylcarbamoyl)-7-methyl-1H-benzoimidazole-5-carboxylic acid

S Rl Zy by ¢ gnlly €3 S pall nmad (e

YAYA

Vo



- Y.q -

VY)Y Jbe

1-[3-(5-Chloro-thiophen-2-yl)-isoxazol-5-ylmethyl]-2-(1 -cyclopropyl-piperidin-4-

ylcarbamoyl)-7-fluoro-1H-benzoimidazole-5-carboxylic acid

S B 2Ly ¢ ginlly 5 pS €al ninad ey

YYY Jbs

7-Chloro-1-[3-(5-chloro-thiophen-2-yl)-isoxazol-5-ylmethyl]-2-(1 -cyclopropyl-

piperidin-4- ylcarbamoyl)-1H-benzoimidazole-5-carboxylic acid

S Rl 28 SRl gl S0 S al puiand

YYY b

123: 1-[3 -(5-Chloro-thiophen-Z-yl)-isoxazol-5-ylmethyl]-7-cyclopropyl-2-( 1-

cyclopropyl- piperidin-4-ylcarbamoyl)-1 H-benzoimidazole-5-carboxylic acid

S AR 3l ¢ sially g S el piand (e

YYé Jbs

1-[3-(5-Chloro-thiophen-2-yl)-isoxazol-5-ylmethyl]-2-(1 -cyclopropyl-piperidin-4-

ylcarbamoyl)-7-ethyl-1H-benzoimidazole-5-carboxylic acid

S Rl &Ry Shlly ) paly S0 Sl pimad

YYVA

Vo



- ¥y -

VYo s

125: 1-[5-(5-Chloro-thiophen-2-yl)-[1,3,4]thiadiazol-2-ylmethyl]-2-(1-cyclopropyl-

piperidin-4- ylcarbamoyl)-7-methyl-1H-benzoimidazole-5-carboxylic acid
S AR 8l ¢ gially S0 S al et (S

YY1 Jte

1-[5-(5-Chloro-thiophen-2-yl)-[1,3,4]thiadiazol-2-ylmethyl}-2-(1-cyclopropyl-piperidin-

4- ylcarbamoyl)-7-fluoro-1H-benzoimidazole-5-carboxylic acid
S AR 8y by ¢ gially ) sS3al Sall ypmat (S

VYY Jbse

7-Chloro-1-[5-(5-chloro-thiophen-2-yl)-[1,3,4]thiadiazol-2-ylmethyl]-2-(1-cyclopropyl-

piperidin-4-ylcarbamoyl)-1H-benzoimidazole-5-carboxylic acid
S AR 2l sl oS3 Sl ey

YYA JGs

128: 1-[5-(5-Chloro-thiophen-2-yl)-[1,3,4]thiadiazol-2-ylmethyl]-2-(1-cyclopropyl-

piperidin-4- ylcarbamoyl)-7-ethyl-1 H-benzoimidazole-5-carboxy1ic acid

S i) 3y lally ¢ pially S0 (S yniand Sy

YVVA

Vo



— YA -

Y4 Qb

1-[5-(5-Chloro-thiophen-2-yl)-[1,3,4]thiadiazol-2-ylmethyl]-7-cyclopropyl-2-(1-

cyclopropyl-piperidin-4-ylcarbamoyl)-1H-benzoimidazole-5-carboxylic acid

S AR &y yLally (sl 5S35l pemat ey

¥ Jba

1-(6-Chloro-benzo[b]thiophen-2-ylmethyl)-2-(1-cyclopropyl-piperidin-4-ylcarbamoyl)-

7- methyl-1H-benzoimidazole-5-carboxylic acid

S ARl &y Sy gl S0 S pall piand (S

'Y Jle

7-Chloro-1-(6-chloro-benzo[b]thiophen-2-ylmethyl)-2-(1-cyclopropyl-piperidin-4-

ylcarbamoyl)-1H-benzoimidazole-5-carboxylic acid

DS Al 38y lally ¢y gially S0 S all pamat (S

YYY Jle

1-(6-Chloro-benzo[b]thiophen-2-ylmethyl)-2-(1-cyclopropyl-piperidin-4-ylcarbamoyl)-

7- fluoro-1H-benzoimidazole-5-carboxylic acid

S Zal 8y Sl ¢ pially Sl Syl yuimat (e

YAYA



- YAY -

Y e

1-(6-Chloro-benzo[b]thiophen-2-ylmethyl)-7-cyclopropyl-2-(1-cyclopropyl-piperidin-4-

ylcarbamoyl)-1H-benzoimidazole-5-carboxylic acid

S Al 8y 51y 0 gially [ pS3al pall ypimat (Sa

Ve Qb

1-(6-Chloro-benzo[b]thiophen-2-ylmethyl)-2-(1-cyclopropyl-piperidin-4-ylcarbamoyl)-

7- ethyl-1H-benzoimidazole-5-carboxylic acid

S il 48y Sllly ¢yl 830l S al juad (K

Vo b

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-cyclopropyl-piperidin-4-

ylcarbamoyl)-7-methyl-1H-benzoimidazole-4-carboxylic acid

S B 38l ¢ gially 83 el imat (S

YY1 QG

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-cyclopropyl-piperidin-4-

ylcarbamoyl)-7-fluoro-1H-benzoimidazole-4-carboxylic acid

YAYA

Vo



- YA\Y -

YYY Jbe

7-Chloro-1-[5-(5-chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-cyclopropyl-

piperidin-4- ylcarbamoyl)-1H-benzoimidazole-4-carboxylic acid

S AL iy yhally ¢ gially S S el yumat (S

VYA b

1-[3-(5-Chloro-thiophen-2-yl)-isoxazol-5-ylmethyl]-2-(1-cyclopropyl-piperidin-4-

ylcarbamoyl)-7-methyl-1H-benzoimidazole-4-carboxylic acid

S L) 25l o sially ) sS3al Sl uamad

14 Ol

1-[3-(5-Chloro-thiophen-2-yl)-isoxazol-5-ylmethyl]-2-(1-cyclopropyl-piperidin-4-

ylcarbamoyl)-7-fluoro-1H-benzoimidazole-4-carboxylic acid

Ve Jhe

7-Chloro-1-[3-(5-chloro-thiophen-2-yl)-isoxazol-5-ylmethyl]-2-(1 -cyclopropyl-

piperidin-4- ylcarbamoyl)-1H-benzoimidazole-4-carboxylic acid

S AR 25y gl S0 Sl puiand (S

YV YA
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YEy Jls

1-[5-(5-Chloro-thiophen-2-yl)-[1,3,4]thiadiazol-2-ylmethyl}-2-(1-cyclopropyl-piperidin-

4- ylcarbamoyl)-7-methyl-1H-benzoimidazole-4-carboxylic acid

S AR 3y plally ¢ gially 5SSl Syl et (K

VEY Jle

7-Chloro-1-[5-(5-chloro-thiophen-2-yl)-[1,3,4]thiadiazol-2-ylmethyl]-2-(1 -cyclopropyl-

piperidin-4-ylcarbamoyl)-1H-benzoimidazole-4-carboxylic acid

S AL Al () glly ) sS3a CSall umal Say

YEY b

1-[5-(5-Chloro-thiophen-2-yl)-[1,3,4]thiadiazol-2-ylmethyl]-2-(1-cyclopropyl-piperidin-

4- ylcarbamoyl)-7-fluoro-1H-benzoimidazole-4-carboxylic acid

S AL 2yl ¢ gially 83 Sl et (Say

Yée Jlha

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-5-fluoro-4-(3 -hydroxy-azetidine-1-

carbonyl)-1H-benzoimidazole-2-carboxylic acid (1 -cyclopropyl-piperidin-4-yl)-amide

S AR Ay bl ¢ gally S0 Sl niand (s

YVYA

Vo



= Yo -

Yéo Jls

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-5-fluoro- 1 H-benzoimidazole-2,4-

dicarboxylic acid 4-[(2-hydroxy-ethyl)-amide] 2-[(1-isopropyl-piperidin-4-yl)- amide]

S ARl a8y 51l ¢ gially L sSa Spal yumal (S

Y Qb

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-5-(2,2,2-trifluoro-ethoxy)-1H-

benzoimidazole-2,4-dicarboxylic acid 4-amide 2-[(1-isopropyl-piperidin-4-yl)- amide]

DS ARl Ay g gl S0 S all nian (K

VeV JbBa

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-5-(2,2,2-trifluoro-ethoxy)-1 H-
benzoimidazole-2,4-dicarboxylic acid 4-[(2-hydroxy-ethyl)-amide] 2-[(1-isopropyl-

piperidin-4-yl)-amide]

AU AR Zilally il oS3 S al ppiand (S

YYVA
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YVEA Jha

1-[5 -(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-5-(2,2,2-trifluoro-ethoxy)-1 H-
benzoimidazole-2,4-dicarboxylic acid 4-dimethylamide 2-[(1-isopropyl-piperidin-4-yl)-

amide]

S AEL Akl ¢ silly oS3 Syl jumad (Kay o

Yéeq Jba

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-5 -(2,2,2-trifluoro-ethoxy)-1H-

benzoimidazole-2,4-dicarboxylic acid 2-[(1-isopropyl-piperidin-4-yl)-amide] 4-(methyl-

propyl-amide)

S AR Bl o sially S SO st (S 1

Yoo Jha

1-[5-(5 -Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-5-ﬂuoro-7-methyl- 1H-
benzoimidazole- 2,4-dicarboxylic acid 4-[(2-hydroxy-ethyl)-methyl-amide] 2-[(1-

isopropyl-piperidin-4-yl)- amide]

S AR Bkl ¢ sially oS3 Sl uiat (e Yo

YVYA
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Yoy Jba

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-5-fluoro-4-(3-hydroxy-azetidine-1-
carbonyl)-7-methyl-1H-benzoimidazole-2-carboxylic acid (1-isopropyl-piperidin-4-yl)-

amide

S A 2yl ¢ gially )5Sl (S pal) pmat (S

YoV Jls

1-[5-(5-Chloro-thiophen-2-yl)-[1,3,4]thiadiazol-2-ylmethyl]-5-fluoro-7-methyl- 1 H-
benzoimidazole-2,4-dicarboxylic acid 4-[(2-hydroxy-ethyl)-methyl-amide] 2-[(1-

isopropyl- piperidin-4-yl)-amide]
S ABlal) A3kl ¢ giedly ) sS0al Sl jpand oSy
Yoy Jls
1-[5~(5-Chloro-thiophen-2-yl)-[1,3,4]thiadiazol-2-ylmethyl]-5-fluoro-4-(3-hydroxy-

azetidine- 1-carbonyl)-7-methyl-1H-benzoimidazole-2-carboxylic acid (1-isopropyl-

piperidin-4-yl)-amide

S ) 38 Sl g sially ) sS3 CSal jmat (e

YAYA

\o
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Yoi Jbs
1-[2-(4-Chloro-phenyl)-ethyl]-4-(2-hydroxy-ethoxy)-1H-benzoimidazole-2-carboxylic
acid (1-isopropyl-piperidin-4-yl)-amide

S il 28y 5 sl Sl Gyl yumat oy

Yoo Ui

1-(6-Chloro-benzo[b]thiophen-2-ylmethyl)-4-(2-hydroxy-ethoxy)- 1 H-benzoimidazole-

2- carboxylic acid (1-isopropyl-piperidin-4-yl)-amide
S Rl A8y Sy o gally S0 Sy yuiand (e

Yo .

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-4-(3-hydroxy-azetidine-1-
carbonyl)- 1H-thieno(3,4-d]imidazole-2-carboxylic acid (1-isopropyl-piperidin-4-yl)-

amide
S Al 4y ylaly ¢ sially oS3l Syl jamat ey

yov b

5-Chloro-1H-benzoimidazole-2-carboxylic acid benzylamide

D oo (Usatle +,£0) daile VY ha Jglae G

YVYA



- Y4 -
(THF) tetrahydrofuran (s Ja ¥ ® S-chloro-2-trichloromethyl-1H-benzoimidazole
ol o—aske YYY,A 5 benzylamine (o (Jsake +,£9) Jily Sae 0F,0 (o dads Y thay
J— ¢ 4 tetrahydrofuran Ja A 3 sodium bicarbonate (e ((s8Se V¢ ¢ sarde £,¢0)
a2 @y aay (20 Y ?OY') 48 jall 5 a Aa o 8 e lo sadd Jelil dads Qi Lol
& ma—anll RP-HPLC MI;;M\J@&AMM@&)\ Ko A Gl el 5

P Soall de Jpandl 5 e ( formicacid /+,*©5 CH3CN/H20 gradient)

amorphous 4l —.a 32S 5-Chloro-1H-benzoimidazole-2-carboxylic acid benzylamide

-5 chlorine (Bu (YA :4IS) Cauda 48 (EST) 1SN Cids ¢ angle A€ cdpali) ol

VoA JBa

2-(1-Isopropyl-piperidin-4-ylcarbamoyl)- 1H-benzoimidazole-4-carboxylic acid methyl

ester

C— e € uﬁ 2-trichloromethyl-1H-benzoimidazole-4-carboxylic acid methyl ester

i oe (Jsale YY) 2 ¥,8 e dada V) cday tetrahydrofuran

(‘UAL_& VY ¢Jse oy ‘W) > VY,V 1-isopropyl-piperidin-4-y1amine-dihydrochloride

by W Bl Ja VY g tetrahydrofuran (e Ja Yo & sodium bicarbonate (s
B—lxall s adly . tetrahydrofuran udall &5 .48 ) 3_)|)§ da 0 A ofielu sad Jelinl
G3Syelada Vo Aadd g (45 e Galdid 3 CHCLy (e Ja Yo s Ao g @ldl) ALl

TJ;WA‘@\};S&;)S;@&\ Gl Il (&8 addie haaia Ciad Ay gaall A5,

YVYA

Vo



- FY. -
dsa—all a5 e LadaS () :£) methanol [ ethyl acetate (s dagls alaiiuly silica gel
G T Al oyl A iy Ryl 5L gl 53 S, e

Yéo bkl Cak 448 ((EST) ALK
Yod b

2-(1-Cyclopropyl-piperidin-4-ylcarbamoyl)-1H-benzoimidazole-5-carboxylic acid

methyl ester
: c(dy:\la “O,Y‘) p> Y,oY e Ja:\.‘; ‘5_“‘

Jy—n o ,\“A't) a——a YY,Y4 5 I-cyclopropyl-piperidin-4-ylamine dihydrochloride
O Jslae Capal ¢la Jo ¥V4 g tetrahydrofuran (e Jea V¥ « * sodium bicarbonate

:Ly(d}gla Y‘T,\)?_; YY,va

Je Yo 2 2-trichloromethyl-1H-benzoimidazole-5-carboxylic acid methyl ester

Adly A pll 5 ) e A 0 (A ofiels sad 3a8y Jeldll Jagls (8 a8 . tetrahydrofuran
e Ja Yoo Mea ddaid g (04 50 e & il )l zei i 3 Ay . tetrahydrofuran s
o Al ey LA pall (348 e gall (gl i sodium  bicarbonate (e e J glas
Ne Jaddie hiia il Caiatl Jiy Ja V0 Al g (4 e dadll dlall soldl cilue s

:%ﬁﬂ“_r‘cd}mﬂ‘eﬁq;?"iOEJ‘)aa;JJ

2-(1-cyclopropyl-piperidin-4-ylcarbamoyl)-1H-benzoimidazole-5 -carboxylic methyl

ester

YVYA

Vo
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POt Adda Ay 4y sl Bale B e B A D) pua S
(780) an 9,9 sdpaliy)
.\‘i\‘:&hﬁlqeku:@)@ﬂl uﬁjbm‘#

Ve Ol

5-Chloro-1H-benzoimidazole-2-carboxylic acid diisopropylamide
G (Usale 1,40) e 01+ 0 Jslan i

) ey tetrahydrofuran Je Y+ & 5-Chloro-2-trichloromethyl-1H-benzoimidazole
«Jsaila YA,0) as V,00 4 diisopropyl-amine (e (Usasde ¥, 0 €) iy Saa YAT (e laa
Jada 8. ¢l Ja Yoy tetrahydrofuran Ja Ve ® sodium bicarbonate (s (;8lSa ¥+
¢ organic solvent (g guaall Cudall jau J8lg .44 jall 3 )y da jo ? e la saal Je il
CEDYI DY T PURG WV TR PESWEIR P TR E TR EE I g
T p aSdfga V348 Ol sdl Gyl caad sodium  bicarbonate (e & Jslaa
Coat ciudatll e i Al el Jo Yo Al g (4 ye i & (5580 530 g5l )

Pl Sl e Jpaall & o Gaidie Tk

3l 3y s 4 5-Chloro-1H-benzoimidazole-2-carboxylic acid diisopropylamide

Ol A Ay )6k Aba
canle Y sdaluy)
-3 chlorine (Bu YA« 3 ABCH Cada 38 1 o oS (3,1 abSY Cayly

YVYA

\o
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VY Qb

(5-Chloro-1H-benzoimidazol-2-yl)-morpholin-4-yl-methanone
POS el jpdan’ o

YoV JLl ng &) ykay (5-Chloro-1H-benzoimidazol-2-yl)-morpholin-4-yl-methanone

b o (Jsale +,£0) aade VYo Gl

(Js—atla «,¢ 1) o—ly S €Y, 5 5-Chloro-2-trichloromethyl-1H-benzoimidazole

Ol Aaxe amorphous dlua 5aleS (f sially ) SA S el Juad 23 . morpholine
((EAY) anple 40 idalay)
. s chlorine (3w Y17 @ (ES") A< Cala

VY Jhs

5-Chloro-1H-benzoimidazole-2-carboxylic acid (4-methyl-piperazin-1 -yl)-amide
DS el yaaat

5-Chloro-1H-benzoimidazole-2-carboxylic acid (4-methyl-piperazin-1 -yl)-amide
P (Jsade ¢, €0) Al e VY e ex VoV Jhe (8 HsSh sa Lol lag 4yl

4- e (Jsenke +,189) sl S 0A4 5-Chloro-2-trichloromethyl- 1H-benzoimidazole
amorphous 4d a 8ol (f giadly oS3l € all Juad & .Methyl-piperazin-1-ylamine

Ol dane

YVYA
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R

5-Chloro-1H-benzoimidazole-2-carboxylic acid (4-cyano-phenyl)-amide
DS pall jpiaan

5-Chloro-1H-benzoimidazole-2-carboxylic acid (4-cyano-phenyl)-amide
e (Usade V,A0) Alada 00 h e ey Ve JB L A5k

O—= (Jsaske 1,30) Al yaule YY4,A 5 5-Chloro-2-trichloromethyl-1H-benzoimidazole
Aoy d )l Al a ol ) il ) oShal S el Jiad a3 3l 4-amino-benzonitrile

Ol ddaia
(7A%) alsasle £V0 & dpaliy)
3 chlorine Jaci ¢YAY 1 ALSY Cayla 48 1( 3 < Jilb) Al Cala

Y18 b

2-[4-(3 -Oxo-morpholin-4-yl)-phenylcarbamoyi] -1H-benzoimidazole-4-carboxylic acid

methyl ester
Sl a5

2-[4-(3-Oxo-morpholin-4-yl)-phenylcarbamoyl]-1 H-benzoimidazole-4-carboxylic acid

methyl ester
PO (dsade £,89) Al VFY ey JGa) b 48y Hhay

YAYA



- TYE -
al —=sls 40+ 4 2-trichloromethyl-1H-benzoimidazole-4-carboxylic acid methyl ester
S all Juad a5 2l 4-(4-Amino-phenyl)-morpholin-3-one i (e (UJsasde £,9 £)

Ol Adds Ay 4y 5k Adia saleS ) gually S
(ZAY) a2 ), 88 sl

Va0 : ab€l Cagh 48 1 o yeSH 5 ML dll Caya
Yo b

2-[2-Fluoro-4-(pyrrolidine-1-carbonyl)-phenylcarbamoyl]-1H-benzo-imidazole-4-

carboxylic acid methyl ester
f o (Jsatde +,YA) Bl jagle 04 G
iyl Gl ele o ¥ 3 (4-Amino-3-fluoro-phenyl)-pyrrolidin-1-yl-methanonen

Y1) el omale VO, il 8 ¢ ,ualy NNaHCO; (se (Usasle Y,AY) alade YYA,.

b (Jsale
2-Trichloromethyl-1H-benzoimidazole-4-carboxylic acid methyl ester

ad gy Jaglal) Cass &l .aé)aj!z)l}&;ﬁgéak_uvsu]s.\.&gészlnelsJ\ Gl 2

ke Uslaas 5 sodium bicarbonate (s aadie Jslae Aol g3 Jud s CHCly (e o YO
Al 2y . mdiie dainn S 38 ) o (8 5d MESOs (o 4 gaianll Al Cia
p— 23 ( formicacid Z+,+© 5 CH3CN/H,O gradient) (s jmasill RP-HPLC ilaud o

Pl el e Jeaal

YAYVA
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2-[2-Fluoro-4-(pyrrolidine-1-carbonyl)-phenylcarbamoyl]-1H-benzoimidazole-4-

carboxylic acid methyl ester
-3l daxe amorphous 4ilia 30l 3 ) s &
A 710) aa T4 daluyl
VY A e A peSH 5 IG A ek

Y Jle

5-Chloro-1H-benzoimidazole-2-carboxylic acid isoquinolin-4-ylamide
JECSRISONCH:

Jlal e g a3, +a5-Chloro-1H-benzoimidazole-2-carboxylic acid isoquinolin-4-ylamide

Pom(sade YY) aloadde Ve v e ey 1T

e (J3—asla ) sl 01, 5-chloro-2-trichloromethyl-1H-benzoimidazole
A d )b Al (asaleS ) giall ) sS3al S pall Jucad a3 Ml y .isoquinolin-4-ylamine

O
(7€) ol sale 1YY dgalay)

-5 chlorine daai (FYY ¢ ALSY (ol 44 feroesl i L A Gauda

YVYA

\o
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Y Jl.

2-[(5-Chloro-1H-benzoimidazole-2-carbonyl)-amino]-3-nitro-benzoic acid methyl ester
DSyl juaan

2-[(5-Chloro-1H-benzoimidazole-2-carbonyl)-amino]-3-nitro-benzoic acid methyl ester
0 (Usmle +1VE) domle Yoo e ey VT Jd Lt 2l

2- Ga (Jsede +,YA) Wl yaule VOX, T 4 5-chloro-2-trichloromethyl-1H-benzoimidazole
8alaS O giall 5 5SAall S jall Jusd 25 381 5 amino-3-nitro-benzoic acid methyl ester

03l 6 e Ay ke
((AY3) pa YIA :dalmy)
YA Ot
2-(1-Isopropyl-piperidin-4-ylcarbamoyl)-1H-thieno[3 ,4-d]imidazole-4-carboxylic acid
methyl ester

2-(1-Isopropyl-piperidin-4-ylcarbamoyl)-1H-thieno[3,4-d] imidazole-4-carboxylic acid

methyl ester

POm (Usade 0,A0) Wla VYV E (e ey YOA Ul L iy Lk

2-trichloromethyl-3H-thieno[3,4-d]imidazole-6-carboxylic acid methyl ester

YVYA

Yo
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(Jsale 0,A0) ol a Y, Yo
Ol sindly ) Sl Syl Juad @3 3l ¢ . 1-isopropyl-piperidin-4-ylamine-dihydrochloride
0l A A Ay 55k Auda 30l
A ZAT) aa ), Vo idaluy)
Yoy oAbl Cada dad 1 S AL AR Gl o
Y19 b

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-cyclopropyl-piperidin-4-

ylcarbamoyl)-1H-benzoimidazole-5-carboxylic acid
Y (d}g.h ~,~‘\/\) e‘_)_::\.‘.q Yo k_\;l.\i
¢le Jo ¥ 5 CH3CN (e e ¥ ? (1-Cyclopropyl-piperidin-4-ylamine-dihydrochloride Ve

A=y . sodium bicarbonate ;e ((8Se V¢ ¢ saile ©4A) &l sl AY,Y Canal @l

P e (Jsade o0 A) Alyaale £A,) e Jglae Canad (el
1-[5 -(5-chloro-thiophen-z-yl)-isoxazol-3-ylmethyl]-2-trichloromethyl- 1H-
benzoimidazole-5-carboxylic acid methyl ester

I 1 550 1) sie el ¥ s 5ay ol il (I 5 CH3ON e de ¥ 3 1o
s CH3CN/H20 gradient) RP-HPLC a5y vl ) (3 Al g (yaddie Jaria it

P Sl e J geanl & Cua ( formic acid / .+, 0

YVYA
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1-[5-(5-chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1 -cyclopropyl-piperidin-4-
ylcarbamoyl)-1H-benzoimidazole-5-carboxylic acid

— Al Janll 25 888 Cag pdall el <ad) sl dagae amorphous Ada 30l Sypa G

(8l iy & ester methyl

N Zm) ax YT idaluy)

s chlorine Jaai 0¥ ¢ ALSH Cayla 4 1y S Ol Akl s

o VIIa kil Jle o Xa Jaladl dole Jatis o T dnpally (3 il pal 5,08 sl oS

@3 a5 8 5 st trypsin 5l plasmin ¢ thrombin e (5,291 ey 53y

Sy Bl il (Al ICso el 6 L0 laiay ey Y BLAD Ly W5 T dapally

dafall 5 5 anas a5 a8 LA el el oo Bliall Cilay 331 Hassad 5 a8l K el

gy hdll Halaas¥l daa) salall el Jadll Jaes & /0. oalidy Cuy Al

Sl D85 e sl aa (dade il (Al 3 jlae) ALl Jlasl e Al Y anal

A_fanl ol A sl 1Cs, s ranaal o5 288 (K Japdill cylh Glualy T dapally A

Ki=IC50/[1+(Substrate Comcentration/ Kn)

P oe soke Kn dua

YA

Vo
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(Chen and Prusoff, Biochem. Pharmacol. 22 (1973) 3099-3108; 1. H. Segal, Enzyme

Kinetics, 1975, John Wiley & Sons, New York, 100-125; which were incorporated

herein by reference).

TBS-PEG phaiall Jstadll aladinl 3 588 Xa Lalall Jale Jaydis (5 siuse daas 4y yad <
A chlorine Js—ada Yoo «V,A pH Juag s ol & (Tris-HCI (e Jgarde © ')
Aaal o5 Ay (NaNs) (pas /05s) £+, Y «DEG-8000 ana /055) 7+,0 ¢ sodium
(O—=a Costar ¢ sill (1o 4082 plaall Bubo dalie Chail D ;s s VL ICs) dad

o Llail Jale e i1y Sa Yo

Xa (Enzyme Research Laboratories, Inc.; South Bend, Indiana)

—%£ O\ie) TBS-PEG i DMSO (3 ana fans /) e jil € £+ (TBS-PEG &
DMSO (paa [ana) 7)o & Caida o 5ladl o al S el e dibida I 38 5 (afia

:daanl 30l 4 «TBS-PEG o

S-2765 (N(a)-benzyloxycarbonyl-D-Arg-Gly-L-Arg-p-nitroanilide; Kabi Pharmacia,

Inc.; Franklin, Ohio) in TBS-PEG.

Lealay Y. Bﬂﬁf}ﬂelwhggﬂgﬁ)nﬂwwdaua;}ﬂ\w?Sﬂ
oy Ay e Ve (e paa o Jgeanll diad sale A8lialy A el iy oy aay
(a‘.l;:u.ul_l )34).\1_) £¢0 2ic ua‘.m:\.n\” Q’A‘)_.gaﬂl.: 3.:\.1).‘.“ :le;".\]‘ salall 3\.,:3\.\3.»\(\ :\.G‘).u.“ u.nL_.’é

8l — 4= )5 xe (Ceres uv 900HDi) Bio-te k Instruments g sl e Skl zs Jdsas

YVAYA

\o
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O Sy (Al salall dila) ay Cuaiy didasale) i e Jadd o all ol oYo

WsaasSoe V€0 Bl 5ol 38 5 oIS sl Jpagli 4,0 m Yl S5
:(VIla) hlaill Jale 4y 20 (o

At sty bl Jale fVITa Bt ) e olad eyl L2 ayaas 5

p g Gaw LS Al ja silay S

ERTY el 12a & o5 aily (J. A. Ostrem et al., Biochemistry 37 (1998) 1053-1059

dal o a5 (80°V0 3 ) ja Aa po die A€ jall 4y il 30 o5 Ay aa el Ji e
S ikl 5| M ARG (Costar Corp., Cambridge, Massachusetts) 4885 5 ylaa
Fo S Yo e (g gian Adlall 4, janll <l 281y (Molecular Devices Spectra max 250)
o (e DS eJsasili Vo Jsasili 0) mansill Jale 5 Vila et Dadail) ke (g
TBS-PEG phiall Js—tadl [DMSO (po 71+ 8 Ladi lasas (o jily Sua £ e Sla
o ad PEGB000 7+,+0 «CaCl, Jsaile © ¢ M NaCl Jsatle 10 ¢ a5 Jpale o)
Vo Ailuals Ay el o a8 ¢Bamna (opuani B 5 (e 488310 aayy (A0 PH uay yus

b Aol daanll saldl e il Kie

O b_,l_«_, >—S 53 S-2288 (D-Ile-Pro-Arg-p-nitroanilide, Pharmacia Hepar Inc.,

(U398

V dsal A (Xa delall Jafid Xa Lalaill Jale) Ki Jandiih < b el a5

YAYA

Vo
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isothiazolidinyl, isothiazolinyl, isoxazolyl, isoxazolinyl, isoxazolidinyl, 2- Ve
isoxazolinyl, ketopiperazinyl, morpholinyl, naphthyridinyl, vo
octahydroisoquinolinyl, oxadiazolyl, 1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,5- AR
oxadiazolyl, 1,3,4-oxadiazolyl, 1,2-oxa-thiepanyl, 1,2-oxathiolanyl, 1,4- vy
oxazepanyl, 1,2-oxazinyl, 1,3-oxazinyl, 1,4-oxazinyl, oxazolidinyl, oxazolinyl, YA
oxazolyl, phenanthridinyl, phenanthrolinyl, phenazinyl, phenothiazinyl, Y4
phenoxathiinyl, phenoxazinyl, phthalazinyl, piperazinyl, piperidinyl, pteridinyl, Ve
purinyl, pyranyl, pyrazinyl, pyrazolidinyl, pyrazolinyl, pyrazolyl, pyridazinyl, ¥
pyridooxazolyl, pyridoimidazolyl, pyridothiazolyl, pyridyl, pyrimidinyl, vY
pyrrolidinyl, pyrrolidinonyl, pyrrolinyl, 2H-pyrrolyl, pyrrolyl, quinazolinyl, VY
quinolinyl, 4H-quinolizinyl, quinoxalinyl, quinuclidinyl, tetrahydrofuranyl, v
tetrahydroisoquinolinyl, tetrahydroquinolinyl, 1,4,5,6-tetrahydro-pyridazinyl, Yo
tetrahydropyridinyl, tetrahydrothiophenyl, tetrazinyl, tetrazolyl, 6H-1,2,5- v
thiadiazinyl, 1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl, 1,3,4- vV
thiadiazolyl, thianthrenyl, 1,2-thiazinyl, 1,3-thiazinyl, 1,4-thiazinyl, 1,3- YA
thiazolyl, thiazolyl, thiazolidinyl, thiazolinyl, thienyl, thietanyl, thienothiazolyl, ¥4
thienooxazolyl, thienoimidazolyl, thietanyl, thiomorpholinyl, thiophenolyl, £
thiophenyl, thiopyranyl, 1,2,3-triazinyl, 1,2,4-triazinyl, 1,3,5-triazinyl, 1,2,3- ¢

£y

triazolyl, 1,2,4-triazolyl, 1,2,5-triazolyl, 1,3,4-triazolyl and xanthenyl,
e (it (alal Aatue f Aasi € heterocyclyl ddalaall JlSoull Cua £V

SR A gsaa e £
P Oe b heterocyelyl dalie JlSoun Ujlaal Jass ¢o

acridinyl, azabenzimidazolyl, azaspirodecanyl, azepinyl, azetidinyl, aziridinyl, 1

YVYA
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benzimidazolyl, benzofuranyl, benzothiofuranyl, benzothiophenyl,
benzoxazolyl, benzthiazolyl, benztriazolyl, benztetrazolyl, benzisoxazolyl,
benzisothiazolyl, carbazolyl, 4aH-carbazolyl, carbolinyl, chromanyl, chromenyl,
cinnolinyl, decahydrochinolinyl, 4,5-dihydrooxa-zolinyl, dioxazolyl, dioxazinyl,
1,3-dioxolanyl, 1,3-dioxolenyl, 6H-1,5,2-dithiazinyl, dihydrofuro[2,3-b]-
tetrahydrofuranyl, furanyl, furazanyl, imidazolidinyl, imidazolinyl, imidazolyl,
1H-indazolyl, indolinyl, indolizinyl, indolyl, 3H-indolyl, isobenzofuranyl,
isochromanyl, isoindazolyl, isoindolinyl, isoindolyl, isoquinolinyl, isothiazolyl,
isothiazolidinyl, isothiazolinyl, isoxazolyl, isoxazolinyl, isoxazolidinyl, 2-
isoxazolinyl, ketopiperazinyl, morpholinyl, naphthyridinyl,
octahydroisoquinolinyl, oxadiazolyl, 1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,5-
oxadiazolyl, 1,3,4-oxadiazolyl, 1,2-oxa-thiepanyl, 1,2-oxathiolanyl, 1,4-
oxazepanyl, 1,2-oxazinyl, 1,3-oxazinyl, 1,4-oxazinyl, oxazolidinyl, oxazolinyl,
oxazolyl, phenanthridinyl, phenanthrolinyl, phenazinyl, phenothiazinyl,
phenoxathiinyl, phenoxazinyl, phthalazinyl, piperazinyl, piperidinyl, pteridinyl,
purinyl, pyranyl, pyrazinyl, pyrazolidinyl, pyrazolinyl, pyrazolyl, pyridazinyl,
pyridooxazolyl, pyridoimidazolyl, pyridothiazolyl, pyridyl, pyrimidinyl,
pyrrolidinyl, pyrrolidinonyl, pyrrolinyl, 2H-pyrrolyl, pyrrolyl, quinazolinyl,
quinolinyl, 4H-quinolizinyl, quinoxalinyl, quinuclidinyl, tetrahydrofuranyl,
tetrahydroisoquinolinyl, tetrahydroquinolinyl, 1,4,5,6-tetrahydro-pyridazinyl,
tetrahydropyridinyl, tetrahydrothiophenyl, tetrazinyl, tetrazolyl, 6H-1,2,5-
thiadiazinyl, 1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl, 1,3,4-

thiadiazolyl, thianthrenyl, 1,2-thiazinyl, 1,3-thiazinyl, 1,4-thiazinyl, 1,3-
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thiazolyl, thiazolyl, thiazolidinyl, thiazolinyl, thienyl, thietanyl, thienothiazolyl,
thienooxazolyl, thienoimidazolyl, thietanyl, thiomorpholinyl, thiophenolyl,
thiophenyl, thiopyranyl, 1,2,3-triazinyl, 1,2,4-triazinyl, 1,3,5-triazinyl, 1,2,3-

triazolyl, 1,2,4-triazolyl, 1,2,5-triazolyl, 1,3,4-triazolyl and xanthenyl,

~C(0)-NH; (¢

-OH (o

-NH, (1

~O-CF; (VY

Sa clabia 1 €7 S monocyclic or bicyelic <ililall 45U f Al aryl (A
4 halogen ddaul 53 32a e o UG (Lol (Lals] aryl Jagud

—0-(Cyg) alkyl

o LD L Lotal Alvise e S Aadies 5K Cam —(Crg) alkyl (3
¢ methoxy residue (34 o -OH «NH, ¢« halogen — 3as

LS LD i Lolal Alafie 52 f Alatie 058 Cun —0-(Crg) alkyl () »
¢« methoxy residue (3. j -OH «NH, ¢ halogen — 32a. e

s =S0»-CH; (1

«—S0,-CF; (VY

O- alkyl 4 «-C(O)-NH; « halogen (,— J&I e saal o R® 05S of Ly

<43 monocyclic or bicyclic alall 458 f dolal aryl o RO culS 13 o(Coy)
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dlalin Y €1
t0e lde 35 g4 Dl gl
azetidine, azetine, azocane, azocane-2-one, cyclobutyl, cyclooctane,
cyclooctene, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, 1,4-diazepane,
1,2-diazepine, 1,3-diazepine, 1,4-diazepine, [1,4]diazocane, [1,2]diazocan-3-
one, [1,3]diazocan-2-one, dioxazole, dioxazine, dioxole, 1,3-dioxolene, 1,3-
dioxolane, furan, imidazole, imidazoline, imidazolidine, isothiazole,
isothiazolidine, isothiazoline, isoxazole, isoxazoline, isoxazolidine, 2-
isoxazoline, ketopiperazine, morpholine, 1,2-oxé-thiepane, 1,2-oxathiolan, 1,2-
oxazine, 1,3-oxazine, 1,4-oxazine, oxazole, [1,4]oxazocane, [1,3]oxazocan-2-
one, oxetan, oxocane, oxocan-2-one, piperazine, piperidine, phenyl, pyran,
pyrazine, pyrazole, pyrazoline, pyrazolidine, pyridazine, pyridine, pyrimidine,
pyrrole, pyrrolidine, pyrrolidinone, pyrroline, 5,6,7,8-tetrahydro-1H-azocin-2-
one, tetrahydrofuran, tetrahydropyran, tetrahydropyridine, tetrazine, thiadiazine,
thiadiazole, 1,2-thiazine, 1,3-thiazine, 1,4-thiazine, 1,3-thiazole, thiazole,
thiazolidine, thiazoline, thietan, thiocane, thiocane-1,1-dioxide, thiocane-1-
oxide, thiocan-2-one, thiomorpholine, thiophene, thiopyran, 1,2,3-triazine,
1,2,4-triazine, 1,3,5-triazine, 1,2,3-triazole or 1,2,4-triazole
s e 0l (Y aaly IR (e il N Y asl gy Alatas o Ante e 0
=0 4
«(Co2) alkylene -(0)-NR"® ¢ il ddai , 4 Q
«methylene «-SO,- «-NR'’-C(0) «-NR'°-C(0)-NR!®

¢-(CH)m-NR'%-C(0)-NR'’-(CHy),-
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~ o -
¢-(CH2)m-S-(CHa)n ¢-(CHz)m-NR'-(0)-(CHy)p- Y11

¢-(CH)m-SO02-NR"’~(CH), ¢-(CH2)n-C(O)-(CHp)p- V)V
-(CH2)m-NR'%-S0,-(CH,),- Y YA

¢-(CH2)m-NR'%-80,-NR!-(CH,),- 114

¢-(CH)m-CH(OH)-(CHp)p- VYo

¢-(CH2)m-O-C(0)-NR!*-(CH,),- YY)

«~(Cy3) alkylene —O —(Coy.3) alkylene— YV

«~(C23) alkylene -S(O),- «—(C,3) alkylene -S(O)- YV
¢-(CH2)m-NR'’-C(0)-O-(CH,),- VY

««(C23) alkylene - N(R'®) «(C,3) alkylene -S(O),- NH-(R'®%) Yo

«(Co3) alkylene -C(0) —-O- J 1Y

Lty (pifide g (pblaiesas e JSm yn Ly clgiyns &5 LS o R Cum 1YYV
U e VYA

Gsabd ol a (sSi5 (CH)o 5l (CHp)m- ddad 30 alkylene (358 ()5S Cum ) Y4
3 -NH; ¢« halogen — 3aa e U o Wil cLalal Aladiee o Alafie BY- IR
J¢&0H ¥

—oas o U o LA cLolal Alfive ff Aaese 2 (Cre) ila alkylene Y YY
«~OH f «:-NH, « halogen ¥V

Aaiie o e alkyl Cus ((Cry) alkyl « hydrogen atom (a9 04 3,3 < R! yv¢
RP & oy D aal gy dagiue 4§ VYO

o Al aryl «(Cy) alkylene -C(0)-0-R® «~(Cy.5) alkylene -C(O)-NH-R® Y%
At o aryl Lgidg ct)..'ai Y €= &3 monocyclic or bicyclic <ilalall 45 VYV

fled =5 (Baw LS (o8 R® Cua (R Al gysas e g WDB Wil cLalal Y PA
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g Ve I E el vy ala A il gas) Gulatie e oLl s YT
allay Cine 5n Lo Gy 050 Vo

«perfluoroalkylene (Cy3) Y€\

«—(Cy3) alkylene —S(0) —(C,4) alkyl Y¢Y

«—(C13) alkylene —S(0), —(C;3) alkyl )¢

«—(Cy3) alkylene —S(0),- NR*)-R> V¢¢

«=(Cy.3) alkylene ~O —(Cj4) alkyl \Yé¢o

(3—5 s het «—(Co3) alkylene ~het «=(Co.3) alkylene —(Cs5) cycloalkyl Y £1

!OAJLE&A YEY

azepine, azetidine, aziridine, azirine, 1,4-diazapane, 1,2-diazepine, 1,3- YEA
diazepine, 1,4-diazepine, diaziridine, diazirine, dioxazole, dioxazine, dioxole, Vé4
1,3-dioxolene, 1,3-dioxolane, furan, imidazole, imidazoline, imidazolidine, Vo
isothiazole, isothiazolidine, isothiazoline, isoxazole, isoxazoline, isoxazolidine, Yo
2-isoxazoline, ketopiperazine, morpholine, 1,4-oxazepane, 1,2-oxa-thiepane, Yoy
1,2-oxathiolane, 1,2-oxazine, 1,3-oxazine, 1,4-oxazine, oxazole, oxaziridine, Yoy
oxirane, piperazine, piperidine, pyran, pyrazine, pyrazole, pyrazoline, Yot
pyrazolidine, pyridazine, pyridine, pyrimidine, pyrrole, pyrrolidine, Voo
pyrrolidinone, pyrroline, tetrahydropyridine, tetrazine, tetrazole, thiadiazine Ve
thiadiazole, 1,2-thiazine, 1,3-thiazine, 1,4-thiazine, 1,3-thiazole, thiazole, Yov
thiazolidine, thiazoline, thienyl, thietan, thiomorpholine, thiopyran, 1,2,3- YoA

Y04

triazine, 1,2,4-triazine, 1,3,5-triazine, 1,2,3-triazole or 1,2,4-triazole,

R™ ;\.Luu‘}g'é.la‘;lr_ L;\‘ﬁj Ll Cl:IJL;i afie Ji ;UJ,\MA‘):\éhetJ 1.

c—(C1.4) alkyl ;ihydrogen Loa ¢cpiting o pBlaie saa e JSR® JRY Y1)
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38l dhad ;) 4 RP VY

P e bolide gLl A-E i3 ddla 4 RIN-RZY VY

azepine, azetidine, dioxazole, dioxazine, 1,2-diazepine, 1,3-diazepine, 1,4- Vig
diazepine, imidazole, imidazoline, imidazolidine, isothiazole, isothiazolidine, Vle
isothiazoline, isoxazole, isoxazoline, isoxazolidine, 2-isoxazoline, Y
ketopiperazine, morpholine, oxazole, piperazine, piperidine, pyrazine, pyrazole, vy
pyrazoline, pyrazolidine, pyridazine, pyridine, pyrimidine, pyrrole, pyrrolidine, V1A
pyrrolidinone, pyrroline, tetrahydropyridine, tetrazine, tetrazole, thiazole, Y14
thiadiazole, thiazolidine, thiazoline, thiomorpholine, 1,2,3-triazine, 1,2 4- AR

A2

triazine, 1,3,5-triazine, 1,2,3-triazole or 1,2,4-triazole,
R™ dasd g W ¢ A (Lolal Aogine o Aafiue e 48l Cm VVY

«(Cig) alkyl «=O «—OH ¢« iodine ¢ bromine ¢ chlorine ¢ fluorine (——h RM vy
alkyl «—C(0)-O-(Ci4) alkyl <-NH; ¢-CN ¢«-C(0)-OH «-NO, «alkoxy  (Cj4) V¢
«(Cog) alkyl =SO, —perfluoroalkyl (C,.3) «=(Co5) alkyl —SO,- (C14) Vo

«—C(0) -NH —~(C,5) alkyl «—(Cos) alkyl -SO,-N(R'®)-R?' yv1

«-NR'*-C(0)-NH —(Ci5) alkyl «—C(O) -N —[(C15) Joalkyl VYV

NR'® =C(O)-NH-[(C15) Lalkyl J ¢ -S-R'® -C(O)-NH,- VA

s perfluoroalkyl (C.3) « hydrogen o2 3 e JSRY R Cua VA

-

‘(C|-6) alkyl YA«

2V A
5_l%a ala Y €= I3 monocyclic or bicyclic clilall 483 f dalal aryl (V) Ay

—& aryl ¢us ¢ fluorenyl anthryl ¢ biphenylyl ¢ naphthyl « phenyl : ;) YAY

6R14 :\.L:.u‘y daa ‘;‘c \;xm Ji \:x:\l.\:.': Ji Lpl;i :Lh.ﬁ.\.u Ji ;\J.A.\LM YAE

YYVA
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P (e B lisa heterocyclyl ddalaa Lo (Y) VAo

acridinyl, 8-aza-bicyclo[3.2.1]oct-3-yl, azaindole ( 1H-pyrrolopyridine), YAT
azabenzimidazolyl, azaspirodecanyl, azepinyl, azetidinyl, aziridinyl, YAV
benzimidazolyl, benzofuranyl, benzothiofuranyl, benzothiophenyl, YAA
benzoxazolyl, benzthiazolyl, benztriazolyl, benztetrazolyl, benzisoxazolyl, VAQ
benzisothiazolyl, carbazolyl, 4aH-carbazolyl, carbolinyl, chromanyl, chromenyl, Y.
cinnolinyl, decahydrochinolinyl, 1,4-diazepane, 4,5-dihydrooxa-zolinyl, Y
dioxazolyl, dioxazinyl, 1,3-dioxolanyl, 1,3-dioxolenyl, 6H-1,5,2-dithiaziny!, 4y
dihydrofuro[2,3-b]-tetrahydrofuranyl, furanyl, furazanyl, imidazolidinyl, Vv
imidazolinyl, imidazolyl, 1H-indazolyl, indolinyl, indolizinyl, indolyl, 3H- VAt
indolyl, isobenzofuranyl, isochromanyl, isoindazolyl, isoindolinyl, isoindolyl, V4o
isoquinolinyl, isothiazolyl, isothiazolidinyl, isothiazolinyl, isoxazolyl, Yan
isoxazolinyl, isoxazolidinyl, 2-isoxazolinyl, ketopiperazinyl, morpholinyl, vay
naphthyridinyl, octahydroisoquinolinyl, oxadiazolyl, 1,2,3-oxadiazolyl, 1,2,4- Y4A
oxadiazolyl, 1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl, 1,2-oxa-thiepanyl, 1,2- Va4
oxathiolanyl, 1,4-oxazepanyl, 1,2-oxazinyl, 1,3-oxazinyl, 1,4-oxazinyl, Yoo
oxazolidinyl, oxazolinyl, oxazolyl, phenanthridinyl, phenanthrolinyl, Yol
phenazinyl, phenothiazinyl, phenoxathiinyl, phenoxazinyl, phthalazinyl, Yo¥
piperazinyl, piperidinyl, pteridinyl, purinyl, pyranyl, pyrazinyl, pyrazolidinyl, VoY
pyrazolinyl, pyrazolyl, pyridazinyl, pyridooxazolyl, pyridoimidazolyl, Vet
pyridothiazolyl, pyridyl, pyridyl, pyrimidinyl, pyrrolidinyl, pyrrolidinonyl, Yo
pyrrolinyl, 2H-pyrrolyl, pyrrolyl, quinazolinyl, quinolinyl, 4H-quinolizinyl, Yo

YoV

quinoxalinyl, quinuclidinyl, tetrahydrofuranyl, tetrahydroisochinolinyl,

YVYA
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tetrahydrochinolinyl, 1,4,5,6-tetrahydro-pyridazinyl, tetrahydropyridinyl,
tetrahydrothiophenyl, tetrazinyl, tetrazolyl, 6H-1,2,5-thiadiazinyl, 1,2,3-
thiadiazolyl, 1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl,
thianthrenyl, 1,2-thiazinyl, 1,3-thiazinyl, 1,4-thiazinyl, 1,3-thiazolyl, thiazolyl,
thiazolidinyl, thiazolinyl, thienyl, thietanyl, thienothiazolyl, thienooxazolyl,
thienoimidazolyl, thietanyl, thiomorpholinyl, 11.6-thiomorpholinyl, thiophenyl,
thiopyranyl, 1,2,3-triazinyl, 1,2,3-triazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, 1,2,5-
triazolyl, 1,3,4-triazolyl and xanthenyl,
WG Ll Lolal Alatue o Aoie 42 heterocyclyl ddalaall JiSoull Cua
(R ddaud gy 3aa e
monocyclic or bicyclic <ilall 48l f 40lal heterocyelyl ddalis il ()
dau paa Lo UDE S WS Lolal Aot Aafiee e alea Yo—¢ il
QRM
-(CH)m-NR'-80,-NR'*-(CHy)p- ¢5_pilaa &ad ; 4 G
¢-(CH2)m ¢-(CH2)m-CH(OH)-(CH,),-
~(CH)n-C(0)-NR"-(CH, )y ¢-(CHy)-O-(CHy)y-
¢-(CH2)m-NR'*-C(0)-NR'°-(CH, )y ¢-(CH2)m-SO2-(CH)a-
¢-(CH2)m-C(0)-(CHy)n- ¢-(CH2)m-NR'*-C(0)-(CHp),-
~(CH)n-SO»-NR'*(CHa)s- ¢-(CH,)-8-(CHy)y-
¢-(CHy)m-NR'"’- «-(CH,)r-NR'°-80,-(CH,),-
3 «(CHz)n-0-C(0)-NR"*-(CHy),-
¢-(CH2)m-NR"-C(0)-0-(CHy),-

¢-(CH2)m-S02-NR'*-(CH2)y- ¢-(CH2)m-S-(CHy),-
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¢-(CH2)m-NR'’- «-(CH2)-NR'’-S0,-(CHp),- YY)
¢-(CH)m-0-C(0)-NR"-(CH,),-  YY'Y
¢-(CH))m-NR'*-C(0)-O-(CHp),- YYTY¥

A= hea = oiihid f oiBlae aa e Smogn,  YYE
M YYo

hydrogen atom (pa o 5,3 (Y YYA

R Ao 5o LD Ll Lol Aatins Jf Aafise je Oy alkyl (Y YTV
-C(O)-NR'"y —RZ (¥ Y¥A

(
(
(
—(CHy)m -NR'* (¢ Y¥4
R Aasd gy LG ) LA (Lolal Alafise f Aagise pe V=T I3 aryl (0 Yéu
monocyclic or bicyclic <l&lal 458 § dalsl heterocyclyl dhalia Jd< 0 (N ve
Aol gy saa o UG J il Lolal o f Aafine e lalim Yo—£ <3 YV
RM vy
R Aol 5y LG f LS (Lol Untise S Aaiise 42 (Cig) cycloalkyl (v veg
Ged e R Yeo
hydrogen atom (}  Y¢1
halogen (Y  Y£V
R aud 0 LG Lokt Lalal Aajise §f Anin 2 (Cry) alkyl (¥ YiA
«—perfluoroalkyl (Cy.3) (¢ Y¢4
R Ao 5 LG o Lo Lolal afise o Uaine 42 phenyl (¢ Yo
—: 4 R" Cus alkylene -O-R"® (v Yo
hydrogen (i YoY

R Aol 5 DG L8 Lol Aasine f Aadien 42 (Cr) alkyl ( Yov
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R Aand g0 UG f Lold (alal Aofius f Aasies ¢ phenyl (z
—CF; (2

CHF, (—

-NO; (¥

—CN (A

¥ 51 ) =5 Cua SO-RY (4

Y 51 ) =t Zus -SO-NR')-R" (1 +
«(Cos) alkylene -C(O)-R"' (1Y

«(Co4) alkylene -C(0)-O-R" (1Y
«(Cou) alkylene —C(0)-N(R')-R'> (V¥
¢(Co) alkylene -N(R'')-R!? (V¢
«(Cos) alkylene ~NR'®-SO,-R'(Y 0

«~S-R'? (11

~(Co2) alkylene —C(0)-0~(Cz4)- alkylene -O-C(0) —(C-s) alkyl (Vv

«~C(0)-0-CR", R'%)-0-C(0)-R'7 () A

~(Co2) alkylene —C(0)-O-(Cy.4)- alkylene -O-C(0) —O~(Cy) alkyl (V9

«~C(0)-0-C(R", R') -0-C(0)-0-R"" (Y.

L0 Lol A lal aryl Jaus Cus (Cou) alkylene ~(Coua) aryl (V)

cR13 Z.L.u\y

Bl Jaisy s «(Cog) alkylene —heterocyelyl (Cops) Jalia Qe (YY

RP Aaud 5o L5 L82 Aalal Jaid | heterocyelyl ki)

St o 52 cycloalkyl ¢ «(Cos) alkylene — (Cs) cycloalkyl (YV

YA

(RP ddaud 5 O §f L3 (Lota Uadie

Yo¢

Yoo
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Yov
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L il cLala] Aafiue o Aafiss e het Cam «(Cou) alkylene —het (Y ¢
RP A 4

«(Co4) alkylene perfluoroalkylene —O-CH,(C,.3) —CH,-O- (Cy4) alkyl (\‘ o
(Y ) 2w dus -SO,-NR') - RP (Y1

«—(Cos) alkylene —C(O)-N(R'")-R" (YV

<—(Cos) alkylene -N(R'")-R"” (YA

H
N
770 9 NH
H /U\N,OH ome )_\/é \(
0 H
0
A\ H =0 o) \ NH NH
L ) b
HO N—S
0 0
Jooa o )
NN ) °V§(° /kN\
N=N and H

methyl & Me Cus g

e o dauled dila 0S5 LS 5 ) slaall <l A pe —OR™ i Juaail 13
RP e Jy € Y sl g Jaid §f Jans ¥ Al 5 gD

—ilaa 5 cpilide § il das e JSR'Z R

« halogen ()
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R ddaud 5y UG L3 Lolal Aot o Aaiias e (Crg) alkyl (Y
«—(Cos) alkyl —(Cs.8) cycloalkyl (¥
¥ § ) =t cua SOR" (¢
o i oy 33 e S aryl 5 alkyl us (Cos) alkyl ~(Ceaa) aryl (©
(R daud 50 UDE LA (Lol Aagiee
«—perfluoroalkyl (C;.3) (1
& «O-R" (v
b lial Qs W & s (Cog) alkyl —heterocyclyl (Caups) Jalde JulSan (A
L o Lol cbolal Aafis o Aagies e s0a Je S alkyls heterocyclyl
o R dhud g
P blde Alla (g o0 Lagy Alaiall  nitrogen 30 pws e R'? (R
azepine, azetidine, dioxazole, dioxazine, 1,4-diazepane, 1,2-diazepine, 1,3-
diazepine, 1,4-diazepine, imidazole, imidazoline, imidazolidine, isothiazole,
isothiazolidine, isothiazoline, isoxazole, isoxazoline, isoxazolidine, 2-
isoxazoline, ketopiperazine, morpholine, [1,4]Joxazepane, oxazole, piperazine,
piperidine, pyrazine, pyrazole, pyrazoline, pyrazolidine, pyridazine, pyridine,
pyrimidine, pyrrole, pyrrolidine, pyrrolidinone, pyrroline, tetrahydropyridine,
tetrazine, tetrazole, thiazole, thiadiazole, thiazolidine, thiazoline,
thiomorpholine, thiophene, 1,2,3-triazine, 1,2,4-triazine, 1,3,5-triazine, 1,2,3-
triazole or 1,2,4-triazole,
R ddaud g3 DG o A8 (Lolal Aagne f Aafiie pe d3laY Cua
-C(0)-N(R'%)- «-CF; «-OH =0 ¢-C(0)-O-R'* «-CN «~NO, ¢ halogen s R”

«—(Co-s) -O-R" «(Cs3) cycloalkyl «-N(R'®)-R* (R?®

YVVA

Y4o

Y41

yay

Y4aA

Y44

Y.

Y

Yy

Yyvy

Yye

Yo

A

AR
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NR')-8(0),-R"°

Y ) =rcus SD-R' SR (Y ) aucua

¥ 8 Y = v Cua S(O)v-NR'%)-R?®

calkoxy-phenyl (C;4) «—(Co4) alkyl —C(0)-O-C(R"’ R'®) -0-C(0)-R"
«perfluoroalkyl (Cy3) «—(Co) alkyl —C(0)-O-C(R",R'®) -0-C(0)-0-R"

—i sk las 34 4 -NH-C(0)-O-R" «-NH-C(0)-NHR" -OR"

methyl & Me Cua

«(Cr.6) alkyl « halogen o 33a e JSR* 4R

«perfluoroalkyl (C3) s ¢«(Cj4) alkyl —O-(Ci4) alkyl «(Co4) alkyl -OH
03— 08 3,3 aay lea Jf ((Cig) alkyl ¢ halogen b 32a e JSR' 4R
Wafin e 8 5% Ay g Ol 1= @3 A S Al (05K 0 56 Lagy Aluaiial
SR Al g D Ll (Lola Alafiae

«=(Ci¢) alkyl =0 =(Ci) alkyl «=(Cys) alkyl -OH «—(Cy.¢) alkyl & R"

YAVA

YA

Yye

YY.

AR

YYY

Yyy

Yy¢

YYo

¥ya

Yvy

YYA

¥va

Y.

AR

Yy

ryy

Yye
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«—(C1¢) alkyl —(Cs.5) alkyl (Cis) O —(Ci.8) alkyl —(Cs) cycloalkyl
—OH aau oo DA ¢ LS (Lolad Aasie of Aasiie e cycloalkyl dils Cua

(R'" § -0 —(C14) alkyl

Llas 4 pial Leadd 5 cdw ng leie Jals g stereoisomeric W) ga JS 4

s Y=V e Aglaadl jualic (e of B LS T dagall 4l (S e -
AR
5_lde alia Y €= <l monocyclic or bicyclic <lilal 455 S alal aryl (V)
—& aryl Cua ¢ fluorenyl o anthryl ¢ biphenylyl ¢ naphthyl ¢ phenyl : s
R® Lot o LB S LA J Lolal Aaseee o Aagie
1 3_liaa heterocyclyl ddalia JiSuu (Y)
benzimidazolyl, 1,3-benzodioxolyl, benzofuranyl, benzoxazolyl, benzothiazolyl,
benzothiophenyl, cinnolinyl, chromanyl, indazolyl, indolyl, isochromanyl,
isoindolyl, isoquinolinyl, phenylpyridyl, phthalazinyl, pteridinyl, purinyl,
pyridyl, pyridoimidazolyl, pyridopyridinyl, pyridopyrimidinyl, pyrimidinyl,
quinazolinyl, quinolyl, quinoxalinyl or 1,4,5,6-tetrahydro-pyridazinyl,
o ¢ S bolal Aastie o Aafiie y22 heterocyclyl Jalaall JuilSad) o) &5 Cun
o RE Aadd gy 3aa e LD
t (e 304w heterocyclyl s S (Y
azabenzimidazolyl, benzimidazolyl, 1,3-benzodioxolyl,
benzofuranyl, benzothiazolyl, benzothiophenyl, benzoxazolyl,
chromanyl, cinnolinyl, 2-furyl, 3-furyl; imidazolyl, indolyl,

indazolyl, isochromanyl, isoindolyl, isoquinolinyl, isothiazolyl,

YYYA

Yvo

A

Y'Yy

YYA

AR

VY

VY

V¢

Vo

|l

\R%

YA
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isoxazolyl, oxazolyl, phthalazinyl, pteridinyl, purinyl, pyrazinyl,

pyrazolyl, pyridazinyl, pyridoimidazolyl, pyridopyridinyl,

pyridopyrimidinyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, pyrimidinyl,

pyrrolyl; 2-pyrrolyl, 3-pyrrolyl, quinolinyl, quinazolinyl,

quinoxalinyl, tetrazolyl, thiadiazolyl, thiazolyl, 2-thienyl or 3-

thienyl,

which is additionally substituted by a heterocyclyl selected out of the group
acridinyl, azabenzimidazolyl, azaspirodecanyl, azepinyl, azetidinyl, aziridinyl,
benzimidazolyl, benzofuranyl, benzothiofuranyl, benzothiophenyl,
benzoxazolyl, benzthiazolyl, benztriazolyl, benztetrazolyl, benzisoxazolyl,
benzisothiazolyl, carbazolyl, 4aH-carbazolyl, carbolinyl, chromanyl, chromenyl,
cinnolinyl, decahydrochinolinyl, 4,5-dihydrooxa-zolinyl, dioxazolyl, dioxazinyl,
1,3-dioxolanyl, 1,3-dioxolenyl, 6H-1,5,2-dithiazinyl, dihydrofuro[2,3-b]-
tetrahydrofuranyl, furanyl, furazanyl, imidazolidinyl, imidazolinyl, imidazolyl,
1H-indazolyl, indolinyl, indolizinyl, indolyl, 3H-indolyl, isobenzofuranyl,
isochromanyl, isoindazolyl, isoindolinyl, isoindolyl, isoquinolinyl
(benzimidazolyl), isothiazolyl, isothiazolidinyl, isothiazolinyl, isoxazolyl,
isoxazolinyl, isoxazolidinyl, 2-isoxazolinyl, ketopiperazinyl, morpholinyl,
naphthyridinyl, octahydroisoquinolinyl, oxadiazolyl, 1,2,3-oxadiazolyl, 1,2,4-
oxadiazolyl, 1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl, 1,2-oxa-thiepanyl, 1,2-
oxathiolanyl, 1,4-oxazepanyl, 1,2-oxazinyl, 1,3-oxazinyl, 1,4-oxazinyl,
oxazolidinyl, oxazolinyl, oxazolyl, phenanthridinyl, phenanthrolinyl,

phenazinyl, phenothiazinyl, phenoxathiinyl, phenoxazinyl, phthalazinyl,

YAVA
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Yy
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Yy
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piperazinyl, piperidinyl, pteridinyl, purinyl, pyranyl, pyrazinyl, pyrazolidinyl,
pyrazolinyl, pyrazolyl, pyridazinyl, pyridooxazolyl, pyridoimidazolyl,
pyridothiazolyl, pyridyl, pyrimidinyl, pyrrolidinyl, pyrrolidinonyl, pyrrolinyl,
2H-pyrrolyl, pyrrolyl, quinazolinyl, quinolinyl, 4H-quinolizinyl, quinoxalinyl,
quinuclidinyl, tetrahydrofuranyl, tetrahydroisochinolinyl, tetrahydrochinolinyl,
1,4,5,6-tetrahydro-pyridazinyl, tetrahydropyridinyl, tetrahydrothiophenyl,
tetrazinyl, tetrazolyl, 6H-1,2,5-thiadiazinyl, 1,2,3-thiadiazolyl, 1,2,4-
thiadiazolyl, 1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl, thianthrenyl, 1,2-thiazinyl,
1,3-thiazinyl, 1,4-thiazinyl, 1,3-thiazolyl, thiazolyl, thiazolidinyl, thiazolinyl,
thienyl, thietanyl, thienothiazolyl, thienooxazolyl, thienoimidazolyl, thietanyl,
thiomorpholinyl, thiophenyl, thiopyranyl, 1,2,3-triazinyl, 1,2,3-triazolyl, 1,2,3-
triazolyl, 1,2,4-triazolyl, 1,2,5-triazolyl, 1,3,4-triazolyl and xanthenyl,
Wl o A Lol Aafiue o Aofise e heterocyelyl Ahliall JdSuud) Cus
o R® Aol gy aa e
AR
. bromine Ji ¢ chlorine ¢« fluorine (\
—NO: (¥
-CN (¥
—C(0)-NH; (¢
-OH (o
-NH, ('L
~O-CFs (Y

¢ s clebia ) €= <3 monocyelic or bicyclic lilall 45 of dalal aryl (A

YVYA

oy

o¢

o0

o1

ov

oA

o4

1)

Y

1y
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j halogen Z\.La_u‘}g A H“Jt fsm Ji ol ;"\'\’! Al pl;i aryl d.\.i'x.u__'i

«—0O-(C,5) alkyl
Gl WG ) Lis f Lalal Aot e o) Adiue 58 Cus —(Crp) alkyl (4
¢ methoxy residue (3. j -OH «(NH; ¢« halogen — 32a
UG o Ll Lol dlape pe f A 8 Cus —0-(Crg) alkyl ()
« methoxy residue (3% j -OH (NH; ¢« halogen — 32a e
4 —S0,-CH; (M
«~S0,-CF3 (VY
O- alkyl § «-C(0)-NH, « halogen (— J&Y) e sas)y & R® (585 of da iy
Leddad o5 LS 0580 Al ¢ pailatie 2 JidSou S aryl @ R® il 1 «(Cry)
oe s ROand V culS 13 «O-(Crp) alkyl 055 Y R® of aday s ¢ Goludl 3
¢ phenyl
fon Jlhe (35 4 D S il
phenyl, pyridyl, pyridyl-N-oxide pyridyl, pyrrolyl, furyl, thienyl, imidazolyl,
pyrazolyl, oxazolyl, isoxazolyl, thiazolyl, triazolyl, isothiazolyl, thiadiazolyl,
pyrimidinyl, pyridazinyl, pyraziny! or thiophenyl
Fioednn o f R Aaud s <lpe £ Y anl g Andicse of Alaine e o585
=0 adad g3 0 e
«~(Co.2) alkylene -(O)-NR'® ¢ yilua 4t ; 2 Q
& methylene ¢«-SO- «-NR'%-C(0) «-NR'°-C(0)-NR'®
(Co3) alkylene -C(0)-O —(Co.2) alkylene
Gl e D (Y 5 je Uatis o Uasis e (Cru) alkyl ¢ hydrogen atom 4 R

«—(C13) alkylene —C(0) -NH-R? {R" daud 5y 32a o

YAYVA
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1y

1A

14

\A

VY
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«perfluoroalkylene (C,.3) «—(C13) alkylene —C(O) -O-R"
«—(Ci.3) alkylene —S(O) —(Cy4) alkyl
«—(Cy.3) alkylene —S(0); —(C;3) alkyl
«—(Cy3) alkylene —S(0),- N(R*) -R*
«—(C;3) alkylene —O —(C;4) alkyl
«—(Cp.3) alkylene —het j «—(Cy.3) alkylene —(C;.3) cycloalkyl
azepine, azetidine, aziridine, azirine, 1,4-diazepane, 1,2-diazepine, 1,3-
diazepine, 1,4-diazepine, diaziridine, diazirine, dioxazole, dioxazine, dioxole,
1,3-dioxolene, 1,3-dioxolane, furan, imidazole, imidazoline, imidazolidine,
isothiazole, isothiazolidine, isothiazoline, isoxazole, isoxazoline, isoxazolidine,
2-isoxazoline, ketopiperazine, morpholine, 1,2-oxa-thiepane, 1,2-oxathiolane,
1,4-oxazepane, 1,2-oxazine, 1,3-oxazine, 1,4-oxazine, oxazole, oxaziridine,
oxirane, piperazine, piperidine, pyran, pyrazine, pyrazole, pyrazoline,
pyrazolidine, pyridazine, pyridine, pyrimidine, pyrrole, pyrrolidine,
pyrrolidinone, pyrroline, tetrahydropyridine, tetrazine, tetrazole, thiadiazine
thiadiazole, 1,2-thiazine, 1,3-thiazine, 1,4-thiazine, 1,3-thiazole, thiazole,
thiazolidine, thiazoline, thienyl, thietan, thiomorpholine, thiopyran, 1,2,3-
triazine, 1,2 4-triazine, 1,3,5-triazine, 1,2,3-triazole or 1,2 ,4-triazole,
R™ ddaud 5y DB ¢ A8 (Lolal Aafise o Alafise e het Cus
Cpibiaa o Bl e ¢ 5 a¥) basl e e USG RY and RS o) cus
-(C1-Ca)-alkyl, ol crmsonm 3,3 e 5 ke s
5 dlae Ao ;8 R?

e B0 g3l A= g ld Alla (o o0 048 RENGREY

YAYA

AA

A4

Q)

qyY

qy

q¢

q0

a1
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azepine, azetidine, 1,4-diazepane, dioxazole, dioxazine, 1,2-diazepine, 1,3-
diazepine, 1,4-diazepine, imidazole, imidazoline, imidazolidine, isothiazole,
isothiazolidine, isothiazoline, isoxazole, isoxazoline, isoxazolidine, 2-
isoxazoline, ketopiperazine, morpholine, 1,4-oxazepane, oxazole, piperazine,
piperidine, pyrazine, pyrazole, pyrazoline, pyrazolidine, pyridazine, pyridine,
pyrimidine, pyrrole, pyrrolidine, pyrrolidinone, pyrroline, tetrahydropyridine,
tetrazine, tetrazole, thiazole, thiadiazole, thiazolidine, thiazoline,
thiomorpholine, 1,2,3-triazine, 1,2,4-triazine, 1,3,5-triazine, 1,2,3-triazole or

1,2,4-triazole,

L Ll cLolal Aase J Uadie 5 heterocyelyl ddalaall JulSudl Eua
R Aol o
¢«(C1.8) alkyl «=O «—OH ¢ iodine ¢ bromine ¢ chlorine ¢ fluorine 2 R"
alkyl «—C(0)-O-(C;4) alkyl «-NH; «-CN ¢-C(O)-OH ¢-NO; calkoxy  (Ci4)
«(Cog) alkyl =SO; —perfluoroalkyl (Ci3) «=(Co.g) alkyl ~SO,- (C;.4)
«—C(O) =NH —(C;.5) alkyl «—=(Cos) alkyl -SO»-N(R'®)-R?!
«-NR'%-C(0)-NH —(Cy.5) alkyl «—C(O) =N —[(Cig) Jalkyl
NR'"® —C(0)-NH—[(C,5) l.alkyl 4 ¢ -S-R'® «-C(O)-NH,-
¢ perfluoroalkyl (Cy3) shydrogen & sas e JSR* sR'™ Cus
«(C¢) alkyl
P e s 0de het 35 (V) AV
8-aza-bicyclo[3.2.1]oct-3-yl, azaindole ( 1H-pyrrolopyridine), azepine,
azetidine, aziridine, azirine, 1,4-diazepane, 1,2-diazepine, 1,3-diazepine, 1,4-

diazepine, diaziridine, diazirine, dioxazole, dioxazine, dioxole, 1,3-dioxolene,
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1,3-dioxolane, furan, imidazole, imidazoline, imidazolidine, isothiazole,

isothiazolidine, isothiazoline, isoxazole, isoxazoline, isoxazolidine, 2-

isoxazoline, ketopiperazine, morpholine, 1,2-oxa-thiepane, 1,2-oxathiolane, 1,4-

oxazepane, 1,2-oxazine, 1,3-oxazine, 1,4-oxazine, oxazole, oxaziridine,

oxirane, piperazine, piperidine, pyran, pyrazine, pyrazole, pyrazoline,

pyrazolidine, pyridazine, pyridine, pyrimidine, pyrrole, pyrrolidine,

pyrrolidinone, pyrroline, tetrahydropyridine, tetrazine, tetrazole, thiadiazine,

thiadiazole, 1,2-thiazine, 1,3-thiazine, 1,4-thiazine, 1,3-thiazole, thiazole,

thiazolidine, thiazoline, thienyl, thietan, thiomorpholine, thiopyran, 1,2,3-

triazine, 1,2,4-triazine, 1,3,5-triazine, 1,2,3-triazole or 1,2,4-triazole

YVVA

R™ Aol 50 UG o ¢ A Lolaf Alaie o Adsiss 5 het Cua
R ddand 5 DB 4 ¢ A5 Lolal Aatuss o Alafiue e phenyl (Y)
¢-(CH2)n"NR'*-802-NR*-(CHy)- ¢3 yilaa 4kl ) (& G

¢-(CHz)m ¢-(CH2)m-CH(OH)-(CH,)p-
¢-(CH2)m=C(O)-NR"*-(CHy)n- ¢-(CHy)mn-O-(CHp)y-
¢-(CH2)m-NR'*-C(0)-NR"’-(CH3)p- ¢~(CH3)m-SO2-(CHa)a-
¢-(CH)u-C(0)-(CHa)n- ¢-(CH2)m-NR'*-C(0)-(CH,),-
¢-(CH2)m-S02-NR'*~(CHy)y- ¢-(CH,)-S-(CH)y-

¢-(CH2)m-NR - ¢-(CH,)n-NR'°-S0,-(CH,),-

3 -(CHp)u-0-C(0)-NR'*-(CH)),-

¢-(CH2)m"NR °-C(0)-O-(CHp)y-

¢-(CH2)m-SO2-NR'*-(CHy)y- ¢-(CHy)m-S-(CHy)p

¢-(CHa)m-NR - ¢-(CH3)-NR!°-S0,-(CHy)s-
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¢-(CHp)m-O-C(O)-NR'-(CHp),- YoV
¢-(CH)m-NR'’-C(0)-0-(CHy),- YOA
= e = ofdliae o oBlae aa e JSm osns Vel
SAM
hydrogen atom (pagd 53 (Y Y1)
R Ao o DG o LoD (Lolal Aasias o Alapius ye Cpp alkyl (Y VY
-C(O)-NR'") -R"* (¥ ¥
~(CHp)m -NR' (£ V¢
Ay L0 Lol (Lolal Aaise f &aie 5 naphthyl s phenyl (¢ V10
Ryt

—:p 5 03a heterocyclyl dblia JilSau (T VYV

azepane, azepine, 1,4-diazepane, 1,2-diazepine, 1,3-diazepine, 1,4-diazepine, V1A
imidazole, isothiazole, isoxazole, isoxazolidine, 2-isoxazoline, ketomorpholine, V14
ketopiperazine, morpholine, oxazole, [1,4]-oxazepane, piperazine, piperazinone, VY.
piperidine, piperidinone, pyrazine, pyridazine, pyridazinone, pyridine, pyridone, AR
pyrimidine, pyrrolidine, pyrrolidinone, tetrahydropyran, 1,4,5,6-tetrahydro- 1YY
pyridazinyl, tetrazine, tetrazole, vthiadiazole, thiazole, thiophene, VVY
thiomorpholine, 1A6-thiomorpholinyl, 1,2,3-triazine, 1,2,4-triazine, 1,3,5- Yvi

‘Yo

triazine, 1,2,3-triazole or 1,2,4-triazole,

R Ul o WD Lol (Lola] Aafine ff Alagius e (Cg) cycloalkyl (VYY1
e s e RTVYY
hydrogen atom (} VYA

halogen (Y V4

YVYYA
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(R™ dlaud 5 OB LD (Lolal Aafine ff Aafise j2 (Cra) alkyl (Y VA
«—perfluoroalkyl (Ci3) (¢ YA
(R ddaud 5 DG LWAS Lolaf Aafiae §f Aafiae e phenyl (0 VAY
i h R' ¢ua alkylene —-O-R" (7 YAY
hydrogen atom (3 YA
(R Wl oy UG L (Lolal Aafias f Alapise ye (Cr) alkyl (0 YA©
(R o g0 DA LS (Lalal Aafuse o Aafise y& phenyl (z VAT
4 —CF; (3 YAV
CHF, (— YAA
—CN (Y VA4
Jd€a W JasidY ¢us ((Coq) alkylene —heterocyclyl (Cags) dalse JulSaw (A V44
(R dland o UDG Lo Aolal Jaiius ff heterocyclyl baladl 14
Y ) =5 Cus SOR" (1 14Y
Y 8) =t Cua -SO-NR')-RZ (V¢ 14Y
¢(Co) alkylene -C(O)-R'' (\V 14¢
«(Co4) alkylene —C(0)-O-R"' (VY 4o
«(Coa) alkylene —C(O)-NR')-R"? (Y¥ 141
«(Co) alkylene -N(R')-R" (V¢ 14V
«(Co4) alkylene “NR'’-S0,-R"’(Ye  V4A
~S-RO (V1 144
«—(Cy.2) alkylene —C(0)-0-(C,4)- alkylene -O-C(O) —(C,4) alkyl (\ Y Yo
«—C(0)-0-C(R”, R'®) ~0-C(0)-R7 (YA Y+

«—(Cy.2) alkylene —C(0)-0O-(C,.4)- alkylene -O-C(O) —O—(C,¢) alkyl (\ 8 Y.y

YVVA
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«~C(0)-0-C(R", R'®) ~0-C(0)-0-R"7 (¥

LD Ldls i alal aryl Jafud Gua «(Cou) alkylene —(Co.iq) aryl (Y
(R Al 4

Sl Jatuad¥ Cus «(Co) alkylene —heterocyclyl (Ca.is) dalie JulSau (VY
(R ddaud o LDE Ll 40l Jaius o heterocyclyl Ll

PR ALYV o—£ cycloalkyl Caa ¢(Co4) alkylene — (Css) cycloalkyl (\'V
(R Al o LD Ll cLolad Aot

L L cLolal Alaiue ff Aafise e het Gas «(Cou) alkylene —~het (Y ¢
RP ol

alkylene perfluoroalkylene —0-CH3(C,3) —CH;-O- (Co4) alkyl (Y o
¢(Co-4)

(Y 5V & w us -SO.-NR'M) = R (Y1

(
«=(Co4) alkylene -C(0)-N(R')-R" (YV
«=(Cou) alkylene -N(R')-R" (YA
(

Al (e ke 33 (Y4
0O

)k 0 0
~ 0
N 0]
O_ /NH O:< /N )k /// SO S0,
)‘N N‘“« rﬁ N/ \CZ:H N/ \CF
H H H 3 H 3
N
72 \O O \ /
: e ~
N,OH )L
o) H n-OMe
0

e~ %ffﬁ

HO

YYAA
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YYye
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Yyo

Yyt

Yyvv

YVA

Yya
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o) 0 |
e ) oNe A
and H

methyl & Me Cua
A daw g dsuled dals sS0 LeiSa 5y slaall A ae —OR" A5 Juail 1Y
(R” e J ¢ Y asbg Jamud o Jasas ¥ il g 3Lzl
—ilaa il Ble as Je JSR'? RY
« halogen ()
(R ddaud o D0 L2 Lol Alyiiue of Alafine e (Cre) alkyl (Y
alkyl s aryls cleis 25 Baw WS & aryl Cus «=(Co) alkyl —(Co.1a) aryl (v
¢ R™ ddaud oo DG LAl Lalal aladiie of Gldaiie pe saa e JS
«—O-R"7 (¢
JiSas Wy alkyl ¢ss (Cos) alkyl —heterocyclyl (Ca1s) i Jilau (0
OBl o e baa o J8 lisSay cleiy pat (e WS ;& heterocyclyl Adaliall
SR Ao o LD LAt Lalal i
— 100 5 )lda ABla 1y o< o 560 Logy Abaidll  nitrogen 33 pwy laa R'? (R"
azepine, azetidine,‘l,4-diazepane, dioxazole, dioxazine, 1,2-diazepine, 1,3-
diazepine, 1,4-diazepine, imidazole, imidazoline, imidazolidine, isothiazole,
isothiazolidine, isothiazoline, isoxazole, isoxazoline, isoxazolidine, 2-
isoxazoline, ketopiperazine, morpholine, [1,4]oxazepane, oxazole, piperazine,
piperidine, pyrazine, pyrazole, pyrazoline, pyrazolidine, pyridazine, pyridine,
pyrimidine, pyrrole, pyrrolidine, pyrrolidinone, pyrroline, tetrahydropyridine,

tetrazine, tetrazole, thiazole, thiadiazole, thiazolidine, thiazoline,

YVYVA

A\RR

YYy

Yyy

YY¢

YYo

Yya

YYV

YYA

YYQ

YY.

AR

Yvy

Yyy

Yy¢

YYo

Yy

YYv

YYA

Yya
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- YV -
thiomorpholine, 1,2,3-triazine, 1,2,4-triazine, 1,3,5-triazine, 1,2,3-triazole or vy

1,2,4-triazole, Yev
(R sl 55 UG o A8 Lolal Aatine S Aafis e Alla)) G Y

«-CF; «-OH =0 «-C(0)-O-R'® ¢-CN «~NO; « halogen & R"> Yo

—(Cos) alkylene -O-R'® «(Cs) cycloalkyl NR')-R® «-C(0)-NR')-R*® Y&
N(R'%)-S(0),-R'® (Si(CH3); ¢ Y&V

X 4V =1 cus SD-R SR Y ) audus YEA

«alkoxy (Cis) «—(Crg) alkyl «C(O)-R" «¥ 4V =v Cus S(0),-NR')-R® Y4
«-O-CF; «—alkoxy-phenyl < phenyl Yo

«(Cis) alkoxy-phenyl «—(Cou) alkyl -C(0)-O-C(R"*R'®) -0-C(O)-R!'" Yo}
«perfluoroalkyl (C3) «—(Cou) alkyl ~C(0)-O-C(R”R') -0-C(0)-0O-R""  YoY

=1 b lee 34 4 -NH-C(0)-O-R'"® ¢-NH-C(O)-NHR" -O-R”  Yo¥

i N O 0 Za I Yot
PN 80 Pl \<_§ ~OH
” CH, N CF, H

H
H
5 \N/O\fo \(N\NH O§ /O N Yoo
)J\ oM N N"< — \< \fo
N o H 0 HO N—S
O 0 (9]
H H
AN N 0 NH NH )k
~ £ ﬁk R
N—O N—S H

Yov

YAYA



- YVY -
methyl & Me Cus YOA
«(Cis) alkyl ¢ hydrogen o 33 Je JSR¥ 4R Yed
«(Cy1.3) perfluoroalkyl s «(Ciq) alkyl —O-(C14) alkyl «(Coq) alkyl -OH  Y71.
Os— oS30 aay laa o «(Cy) alkyl ¢« hydrogen o b e S R 4RY® Y1)
Arfw oy 0sS Ay gl TV Q3 A S Al (0 5S5 o58 Leg Abeaiiall  YTY
R g WD LA (Lolal Aasias YA
(€. alkyl =0 ~(C19) alkyl «~(Ci5) alkyl -OH ~(Ci) alkyl 4 R'7 ¥
(Cy. alkyl =(Cs.5) alkyl «—(Cis) =O =(C1.g) alkyl —(Cs5) cycloalkyl «—¢) Y10
— Ao g UG Ll (Lolal Aadie f Alasie e cycloalkyl dfls Cus =) YR
(R'" § -0 —(Ci4) alkyl <OH Y1V

Adass 4 gl Leadld 5 cdus ‘;L’ e il 4 stereoisomeric W jpa JS & YTA

sARIO X
(R Alaud 53 UDG of Lold cLolal Alaiis f Alaguse 2 phenyl (V) v

t(e 33 heterocyclyl ddalda LiSuu (Y) ¢

indolyl, isoindoly!, benzofuranyl, benzothiophenyl, 1,3- ©
benzodioxolyl, indazolyl, benzimidazolyl, benzoxazolyl, 1
benzothiazolyl, quinolinyl, isoquinolinyl, chromany]l, Y
isochromanyl, cinnolinyl, quinazolinyl, quinoxalinyl, A
phthalazinyl, pyridoimidazolyl, pyridopyridinyl, A

A\

pyridopyrimidinyl, pyridyl, purinyl and pteridinyl,

S ol Aane f Aaies e heterocyelyl Aaliadl JdSudl Gy V)

-

YV YA
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_31 ¢R8 &u\ﬁﬁh‘;‘cm

: (e 5_lise heterocyclyl Jdalis JalSa (¥

pyridyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, pyrrolyl, 2-pyrrolyl, 3-pyrrolyl, furyl, 2-
furyl, 3-furyl; thienyl, 2-thienyl, 3-thienyl, imidazolyl, pyrazolyl, oxazolyl,
isoxazolyl, thiazolyl, thiadiazolyl, isothiazolyl, triazolyl, tetrazolyl, pyridazinyl
and pyrazinyl,
wos ¢ P (Lolal Aagee o Aafiee ye heterocyclyl adalaall JilSual Eua
Do OB (ads SIS Jand ¢l e 3 Sle g ¢R8 Adaud s saa e
pyridyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, pyrrolyl, 2-pyrrolyl, 3-pyrrolyl, furyl, 2-
furyl, 3-furyl; thienyl, 2-thienyl, 3-thienyl, imidazolyl, pyrazolyl, oxazolyl,

isoxazolyl, thiazolyl, thiadiazolyl, isothiazolyl, triazolyl, tetrazolyl, pyridazinyl

and pyrazinyl,
W lald cbolal Alajiuse f Aafiue e heterocyclyl ddaliadl JiSull Cua

¢R8 ddaud 5

> R8

iodine ji bromine ¢ chlorine ¢« fluorine (\)

~C(0)-NH2 (Y)

halogen Aaul 5 U § (Lol (Lolal ause ff Alagise 2 —(C1-4) alkyl (Y)
Py methoxy sl «-OH «¢

Ao gy L0 Lo (Lalal Aats o Aofuse 5 —0 —(C1-4) alkyl ()
« methoxy ¢ halogen

~O- alkyl 5 ~C(0)-NH2 halogen (3 J8! e saaly & R8 o5& o oy

Lagdy ya3 (3w LS calie Ul §f ¢ aryl 4 RO il 1Y «(C1-8)

YAYA

'Y

'Y

V¢

‘o

1

VY

YA

V4

AR

YY

Yy

Y¢

Yo

A\l

Yv

YA

Ya
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Yy

Yy
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te e 3 8 D S A
phenyl, pyridyl, pyridyl-N-oxide, pyrrolyl, furyl, thienyl, imidazolyl, pyrazolyl,
oxazolyl, isoxazolyl, thiazolyl, triazolyl, isothiazolyl, thiadiazolyl, pyrimidinyl,
pyridazinyl, pyrazinyl or thiophenyl
Aya I A FaDn o aal g Vs o Aaue e 058
=0 ddand 3 (4 e o 50 Aafiue ¢ R3 dad 5
— -C(0)-NR10 «—(C1-6) alkylene o -802- «-C(O)- ¢ y—iilsa Atai o Q
«—(C0-2) alkylene
hydrogen atom, -(C1-C2)-alkyl, -(C1-C3)-alkylene-C(0)-NH-RO, -(C1- & Rl
C3)-perfluoroalkylene, -(C1-C3)-alkylene-C(0)-O-R15,
-(C1-C3)-alkylene-S(0)2-(C1-C3)-alkyl or -(C1 -C3)-alkylene-S(0)2-N(R4’)-
R5’,
s be Laa s cpblaia o JAY) sl ge oulitus (BSR4 and RS o um s
(C1-C4)-alkyl & Cunsye 53 oo
& «(C1-2) alkylene 4 5 il ddai ; A R2
0y 5l gl V-8 A3 Adla 0 g€ o 8 RI-N-R2-V
piperidine, piperazine, pyridine, pyrimidine, pyrrolidine, pyrrolidinone, 1,2,3-
triazine, 1,2,4-triazine, 1,3,5-triazine, 1,2,3-triazole, 1,2,4-triazole, tetrazine,
tetrazole, 1,2-diazepine, 1,3-diazepine, 1,4-diazepine, azepine, ketopiperazine,
oxazole, isoxazole, isoxazolidine, 2-isoxazoline, morpholine, thiazole,
isothiazole, thiadiazole or thiomorpholine,
R14 Aol g UDE (Ll (Lolal Alasie  afise e A8k de panall Cua

<> Rl14

YVYVA
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fluorine, chlorine, -OH, =0, -(C1-C8)-alkyl, -C(0)-OH, -CN, -NH2,

-C(0)-0-(C1-C4)-alkyl, -C(0)-NH-(C1-C8)-alkyl, -C(0)-N-[(C1-C8)-alkyl]2, -

alkyl § perfluoroalkyl (C1-3) « halogen > 33 e JSR21 RIS s

C(0)-NH2 or

_N(R18)-R21,

(Cl1-
Y

.UAJU.;A‘FEL@(\)

8-aza-bicyclo[3.2.1]oct-3-yl, azaindolyl (1H-pyrrolopyridyl), azetidine, azepine,

aziridine, azirine, 1,4-diazepane, 1,2-diazepine, 1,3-diazepine, 1,4-diazepine,

diazirine, 1,3-dioxolane, dioxazole, furan, imidazole, isoquinoline, isothiazole,

isothiazolidine, isothiazoline, isoxazole, 2-isoxazoline, isoxazolidine,

ketopiperazine, morpholine, 1,2-oxazine, 1,3-oxazine, 1,4-oxazine, oxazole,

1,2-oxathiolan, piperidine, pyran, pyrazine, pyrazole, pyridazine, piperazine,

pyridine, pyridone, pyrimidine, pyrrole, pyrrolidine, pyrrolidinone, quinazoline,

quinoline, tetrazine, tetrazole, thiadiazine, 1,2-thiazine, 1,3-thiazine, 1,4-

thiazine, 1,3-thiazole, thietan, thiomorpholine, thiophene, thiopyran, 1,2,3-

triazine, 1,2,4-triazine, 1,3,5-triazine, 1,2,3-triazole or 1,2,4-triazole,

o R14 daud 5 DG f (LalE Lolaf dlafine f Aafine e Jilad @) Cua

YAYA

R14 dlaud 5 DG f (L3S (Lolal Abuse ff Aagus e phenyl (Y)
¢£=) = m Cus «(CH2)m-NRI0 4 ««(CH2)m ¢ikai ) 4 G

‘;AM

1)

Ty

1y

¢

1o

1

\a
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hydrogen atom (V)

:cp 333 heterocyclyl ddalia JulSu (Y)
1,4-diazepane, ketomorpholine, thiophene, pyridazone, piperidine, piperazine,
pyridine, pyrimidine, pyrrolidine, pyrrolidinone, pyridonyl, imidazole,
pyridazine, pyrazine, 1,2,3-triazine, 1,2,4-triazine, 1,3,5-triazine, 1,2,3-triazole,
1,2,4-triazole, tetrazine, tetrazole, 1,2-diazepine, 1,3-diazepine, 1,4-diazepine,
azepine, ketopiperazine, oxazole, isoxazole, isoxazolidine, 2-isoxazoline,
morpholine, thiazole, isothiazole, tetrahydropyran, 1,4,5,6-tetrahydro-

pyridazinyl, 1A6-thiomorpholinyl, thiadiazole or thiomorpholine,
Eoh o ool cLalal Aadiie J Aafiis e heterocyelyl ddalaall JiSuudl Gua

(R14 ilaud 5

o (R14 ddaud 5 U o (LW Lolal Aadiss o Aatus e —(C1-6) alkyl (¥)
—(C3-6) cycloalkyl (¢)

's* R3

hydrogen atom ()

halogen (Y

(
(
(R14 ddaul 5 UG o Lol (Lolaf Alafise o Alaiuas e (C1-4) alkyl (¥
«—perfluoroalkyl (C1-3) (¢
(R13 Adaud 5 DB o Lo (Lolaf Aagins o Alagiss 5 phenyl (o
—: & R19 Zua (C0-4) — alkylene ~O-R19 (1
hydrogen atom (i
(R13 ddaud 5 UG 4 Lald cLolal dlafias §f Aague 52 (C1-4) alkyl (o

(R13 Aland 5 DB §f LS Lolal Aasias §f Alagas 52 phenyl (z

YVVA
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AY

At
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AY
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A4
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QY

Y
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q0
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~ TVY -
—CF3 (J AR

~CHF2 (—& :©

7)  -CN, R
8)-NR10-SO2-R10, Vv
9 -SOs-R11, whereinsis 1 or 2, VoA
10) -SOt-N(R11)-R12, wherein tis'1 or 2, Ve
11)  -(C0-C4)-alkylene-C(O)-R11, K
12)  -(C0-C4)-alkylene-C(O)-O-R11, BB
13)  -(C0-C4)-alkylene-C(O)-N(R11)-R12, YV Y
14)  -(CO-C4)-alkylene-N(R11)-R12, Yy

15)  -(CO-C2)alkylene-C(0)-O-(C2-C4)-alkylene-O-C(O)-(C1-C4)- %

alkyl, Vo
16) -C(0)-O-C(R15, R16)-0-C(0)-R17, AR
17)  —(C0-C2)alkylene-C(0)-O-(C2-C4)-alkylene-0-C(0)-0~(C1- VY
C6)-alkyl, VA
18)  -C(0)-O- C(R15, R16)-0-C(0)-O-R17, AR
19)  -(C0-C3)-alkylene-O-CH2-CF2-CH2-0-(C0-C3)-alkyl, AR
20)  -(CO-C3)-alkylene-O-CH2-CF2-CF2-CH2-0-(C0-C3)-alkyl, AR

21)  -(C0-C3)-alkylene-O-CH2-(C1-C3)-perfluoroalkylene-CH2-OH, ' VY

22) -SOw-N(R11)-R13, wherein w is 1 or 2, yYY
23)  -(C0-C4)-alkylene-C(O)-N(R11)-R13, VY€
24)  -(C0-C4)-alkylene-N(R11)-R13, or \Yo

pAgull Al e ds 25) VY

YAYA
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N~ CH, | H
i N
\NH O ’d \O
{ NH 'E“Q 0 OH
N N~
O /U\N,OMe O
Q 0
NH @) 0]
0] (0]

methyl 2 Me <ua
a 13- e shil e <l 50 (55K LeSasd 3 glanall < )M ae ~OR19 ad Jusdl 1)
3 e Jasid o Janua Y sl s dioxole ring or a 2,3-dihydro-[1,4]dioxine ring

(R13 e Sl € )
e b yltide Adla JKUIB Leaa Loghay ) o I (o 9 5433 )3 aw lee R12 ¢RI

(e Ao gana dils

azepine, azetidine, 1,4-diazepane, dioxazole, dioxazine, 1,2-diazepine, 1,3-
diazepine, 1,4-diazepine, imidazole, imidazoline, imidazolidine, isothiazole,
isothiazolidine, isothiazoline, isoxazole, isoxazoline, isoxazolidine, 2-
isoxazoline, ketopiperazine, morpholine, [1,4]-oxazepane, oxazole, piperazine,
piperidine, pyrazine, pyrazole, pyrazoline, pyrazolidine, pyridazine, pyridine,
pyrimidine, pyrrole, pyrrolidine, pyrrolidinone, pyrroline, tetrahydropyridine,
tetrazine, tetrazole, thiazole, thiadiazole, thiazolidine, thiazoline,
thiomorpholine, thiophene, 1,2,3-triazine, 1,2,4-triazine, 1,3,5-triazine, 1,2,3-

triazole or 1,2,4-triazole,

daud o DB LS Lolal Aaiie J Aoty 055, K0l dal of Cua

YYYA

VYV

YYA

yY4a

A

V)Y

Y YY

VY'Y

AR

VYo

A

YV

VYA

1Y4

\EX

kA

Y EY

\EAN

Ye¢

Véo
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oo 3oke RI3 o Cum ¢ V€1

fluorine, chlorine, -NO2, -CN, =0, -OH, -CF3, -C(0)-0-R10, -C(O)-N(R10)- 'V

R20, N(R10)-R20, -(C0-C3)-alkylene-O-R10, -Si-(CH3)3, VEA
_N(R10)-S(0)2-R10, -S-R10, -S02-R10, -S(0)2-N(R 10)-R20, V4
-C(0)-R10, (C1-C8)-alkyl, -(C1-C8)-alkoxy, phenyl, Vo
phenyloxy-, -O-CF3, -(C1-C3)-perfluoroalkyl, -NH-C(O)-NH- Yol
R10, -(CO-C4)-alkyl-C(0)-0-C(R15, R16)-0-C(0)-R17, -(C]1- Yoy
C4)-alkoxy-phenyl, -(C0-C4)-alkyl-C(0)-O-C(R15, R16)-O- Vo¥
C(0)-0-R17, -0-R15, -NH-C(0)-O- R10, Yot

Al A e ddy VOO

o N O Yo
=
7
/“\N/ /S(\)z H /[k OH
| N CH,
H H

Q 0 yov

Jk YoA
N

¢« methyl » ledMes yoq
«(C1-6) alkyl « hydrogen (o4 33a Je JSR20 s RI0 44,
«perfluoroalkyl (C1-3) Ji Y

S i laa 5l «(C1-6) alkyl ¢ hydrogen 4 3as e JSR16 sRI5 vy

Caua ¢ cyclohexyl s cyclopentyl « cyclobutyl ¢« cyclopropyl (s 3_lida ddls  yqy

YVYA



YA -
5 R10 adaud 53 WD o ¢ A8 clolal Alafine o Aagina e ddla 8 17

alkyl —O —(C1-6) alkyl «—(C1-6) alkyl -OH «—(C1-6) alkyl ,—— R17 \1o
—~(C3-8) alkyl «—(C1-6) —O —(C1-8) alkyl =(C3-8) cycloalkyl «—(C1-6) V11
S olal Aot J st e cycloalkyl ddls Cus —(C1-6) alkyl V1Y
(R10 § —O —(C1-4) alkyl «OH ahul 5 DG V1A

PO T L;i._) ¢ Jar 11 g stereoisomeric daunall A3 B JS AR

Mdina 4 gl Leaddy VYV

—:Lg..géji—\ %Mﬂ\}a\.\b@%lm‘dus_)a—O \
» RO Y
(R8 Aol o UDE 4 LS (Lolal Aaiiue o Alasae & phenyl (V) v

: e bl heterocyclyl ddalia JalSou (Y) ¢

indolyl, isoindolyl, benzofuranyl, benzothiophenyl, 1,3- °
benzodioxolyl, indazolyl, benzimidazolyl, benzoxazolyl, 1
benzothiazolyl, quinolinyl, isoquinolinyl, chromanyl, v
isochromanyl, cinnolinyl, quinazolinyl, quinoxalinyl, A
phthalazinyl, pyridoimidazolyl, pyridopyridinyl, A

Y.

pyridopyrimidinyl, pyridyl, purinyl and pteridinyl,
o (LD o] Ao o Aadie ye heterocyclyl Adaliall JdSudl Cuay V)
o ¢R8 Aaul psaa Je UDB VY

: e 5_lide heterocyclyl dalie JalSas (¥ VY

pyridyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, pyrrolyl, 2-pyrrolyl, 3-pyrrolyl, furyl, 2- Ve

furyl, 3-furyl; thienyl, 2-thienyl, 3-thienyl, imidazolyl, pyrazolyl, oxazolyl, Ve

YVVA



- YAN -

isoxazolyl, thiazolyl, thiadiazolyl, isothiazolyl, triazolyl, tetrazolyl, pyridazinyl
and pyrazinyl,

-

ol e (Lolal Uagiee o Alafiwe ye heterocyclyl ddalaall JilSaull Cus
b ol 3y IS Jatd ol o 3 e 5 ¢R8 Aaul s das e
pyridyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, pyrrolyl, 2-pyrrolyl, 3-pyrrolyl, furyl, 2-
furyl, 3-furyl; thienyl, 2-thienyl, 3-thienyl, imidazolyl, pyrazolyl, oxazolyl,
isoxazolyl, thiazolyl, thiadiazolyl, isothiazolyl, triazolyl, tetrazolyl, pyridazinyl

and pyrazinyl,
L o Ll (Lalal Ao of Aapue e heterocyclyl Adaliall JiSaudl Cas

¢{R8 ddaud o3
* R8
iodine s bromine ¢ chlorine ¢ fluorine ()
~C(0)-NH2 (Y)
halogen il 3 DA (Lild (Lalal Aafiue §f Aagus y& —(C1-4) alkyl (V)
j « methoxy 4 «-OH «
a gy L0 (Ll ol dlaiise of Aaiina j —0 ~(C1-4) alkyl (£)
¢« methoxy ¢ halogen
_0- alkyl § «—C(O)-NH2 halogen (» JY! e saaly & R8 (85 of b
Lagia a0 (o WS clalie Jlou o ¢ aryl & RO <ulS 1Y «(C1-8)
e e 34 94 D S il
phenyl, pyridyl, pyridyl-N-oxide, pyrrolyl, furyl, thienyl, imidazolyl, pyrazolyl,
oxazolyl, isoxazolyl, thiazolyl, triazolyl, isothiazolyl, thiadiazolyl, pyrimidinyl,

pyridazinyl, pyrazinyl or thiophenyl

YAYA

VY

YA

Y4

AR

YY

Yy
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= YAY -
S5 Wafise f R3 Uaud gy < ye € Y 3a) 0 Aagiase 5 Aasians 52 05805
=0 dboud g3 (4 e
— -C(0)-NR10 «—(C1-6) alkylene J -802- «-C(0)- ¢3_y—ilia 4_lai o Q
«—(C0-2) alkylene
«(C1-2) alkyl s alkyl ghydrogenatom (& RI
& «(C1-2) alkylene 5 5 il ddad ; & R2
e 5 ida g3l V= 3 ddls 0 5S a 80 R1-N-R2-V
piperidine, piperazine, pyridine, pyrimidine, pyrrolidine, pyrrolidinone, 1,2,3-
triazine, 1,2,4-triazine, 1,3,5-triazine, 1,2,3-triazole, 1,2,4-triazole, tetrazine,
tetrazole, 1,2-diazepine, 1,3-diazepine, 1,4-diazepine, azepine, ketopiperazine,
oxazole, isoxazole, isoxazolidine, 2-isoxazoline, morpholine, thiazole,
isothiazole, thiadiazole or thiomorpholine,
R14 ol 5 D0 J (Ll (Lolal Ao f Aaiise ye Al de genal) Cun
«—NH2 Ji «(C1-4) alkyl « chlorine ¢ fluorine ¢4 R14
2V
o s (s 34 (V)
8-aza-bicyclo[3.2.1]oct-3-yl, azaindolyl (1H-pyrrolopyridyl), azetidine, azepine,
aziridine, azirine, 1,4-diazepane, 1,2-diazepine, 1,3-diazepine, 1,4-diazepine,
diazirine, 1,3-dioxolane, dioxazole, furan, imidazole, isoquinoline, isothiazole,
isothiazolidine, isothiazoline, isoxazole, 2-isoxazoline, isoxazolidine,
ketopiperazine, morpholine, 1,2-oxazine, 1,3-oxazine, 1,4-oxazine, oxazole,
1,2-oxathiolan, piperidine, pyran, pyrazine, pyrazole, pyridazine, piperazine,

pyridine, pyridone, pyrimidine, pyrrole, pyrrolidine, pyrrolidinone, quinazoline,

YVYA
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quinoline, tetrazine, tetrazole, thiadiazine, 1,2-thiazine, 1,3-thiazine, 1,4-
thiazine, 1,3-thiazole, thietan, thiomorpholine, thiophene, thiopyran, 1,2,3-
triazine, 1,2,4-triazine, 1,3,5-triazine, 1,2,3-triazole or 1,2,4-triazole,
o R14 Lol 5 UG (Ll (Lala] Alagine o Alafs e i) 380 Gaa
R14 Adaud g DG f (L8l (Lolal Aaguse f Alaguas e phenyl (Y)
4=\ =m Cya (CH2)m-NRIO 4 «-(CH2)m ¢dkaj ; & G
> M
hydrogen atom (V)
i 3 )ida heterocyclyl dalia JulSu (Y)
1,4-diazepane, ketomorpholine, thiophene, pyridazone, piperidine, piperazine,
pyridine, pyrimidine, pyrrolidine, pyrrolidinone, pyridonyl, imidazole,
pyridazine, pyrazine, 1,2,3-triazine, 1,2,4-triazine, 1,3,5-triazine, 1,2,3-triazole,
1,2,4-triazole, tetrazine, tetrazole, 1,2-diazepine, 1,3-diazepine, 1,4-diazepine,
azepine, ketopiperazine, oxazole, isoxazole, isoxazolidine, 2-isoxazoline,
morpholine, thiazole, isothiazole, tetrahydropyran, 1,4,5,6-tetréhydro-
pyridazinyl, 1A6-thiomorpholinyl, thiadiazole or thiomorpholine,
Lol oLl cLols] Aasue ff Aofiwe & heterocyclyl adaliadl JulSaull Cua
(R14 Adaul 5
S R14 Aol 55 U5 o (Lol bolal Aasine f Aafise 52 ~(C1-6) alkyl (V)
—(C3-6) cycloalkyl (¢)
T R3
hydrogen atom ()

halogen (Y

YYYA
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(R14 daud g GO o Lol Lolal Aaiine of Aaiuse e (C1-4) alkyl (¥
«—perfluoroalkyl (C1-3) (¢

(R13 Aaud 5o DB LA (Lolal Aofins of Alagiss 2 phenyl (o
—1 8 R19 Cua (C0-4) — alkylene ~O-R19 (*

hydrogen atom (|

(R13 ddaud 5 UDE o LA cLolal Alafine of Alaie e (C1-4) alkyl (o
(R13 Adaud 53 DG Lo (Lolal Alafiune of Aaius & phenyl (z
~CF3 (2

~CHF2 (—&

-CN (v

~NR10-S02-R10 (A

Y V=5 &us —SOS-RIT (9

<Y # V=t Cua SOt-N(RI1)-R12 ()

«— (C0-4) alkylene —C(O)-R11 (1)

«— (C0-4) alkylene ~C(0)-O-R11 (\Y

«— (C0-4) alkylene «-N(R11)-R12 () ¥

«— (C0-4) alkylene ~C(O)-N(R11)-R12 () ¢

(C0-2) alkylene —C(O) -O — (C2-4) alkylene -O-C(O) —(C1-4) alkyl (\ o

YVVA

-
alkylene ~C(O) -O = (C2-4) alkylene -O-C(0)-O ~(C1-6) alkyl ()
= (C0-2)

«~C(0)-0-C(R15, R16) ~O-C(O)-R17 (1V

—C(0)-0-C(R15, R16) ~O-C(0) —O- R17 () A
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—:ald AalEl e s 34 (V4
0
)k o o 0
N
0 NH O N N 0O
):N/ N—/« /“\rﬁ// /U\N’SQ(Z:H )J\N/S\czzF
H H 3 H 8
H o)
72 0 N
0 o \« NH o
o M om N
o) H N o/ H
o 0
0 0
>'O\/§(O \ /NH
0
and

methyl & Me Cua
—:laa (oidhae o oiBlae saa Je JSRI2 5 RI1
« hydrogen atom (V)
R13 Aaud g9 UG f LD (Lalaf Aaiue o Aaius ye (C1-4) alkyl (Y)
«—(C0-6) alkyl —(C3-6) cycloalkyl (¥)
4 O-R17 (£)
JilSadl 5 alkyl Cua (C0-6) alkyl =(C4-15) heterocyclyl dalia JulSuu (0)
Lol Lals colal Aasiee f Uatis 5 saa e JS heterocyclyl Jalaal
—i(w 8_lide heterocyclyl Adalaall JalSaudl 3 «R13 Aol 5
azetidine, cyclopropyl, cyclobutyl, 4,5-dihydro-oxazole, imidazolidine,
morpholine, (1,4)-oxazepane, oxazolidine, piperidine, piperazine, pyrrolidine,
tetrahydrothiophene, thiazolidine or thiomorpholine,
o
t( B Lt A3la (¢S a 681 Legy Alialall  nitrogen as g lae R12 «R11

azetidine, cyclopropyl, cyclobutyl, 4,5-dihydro-oxazole, imidazolidine,
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morpholine, (1,4)-oxazepane, oxazolidine, piperidine, piperazine, pyrrolidine,
tetrahydrothiophene, thiazolidine or thiomorpholine,
Urfaae o Aafine e dilal S
(R13 ol o UG 4 Lokt (Ll
«-C(0)-0-R10 ¢-CF3 «-OH «=O «-CN « fluorine o R13
«—(C3-6) cycloalkyl «-N(R10)-R20 ¢«-C(0O)-N(R10)-R20
¢<-SO2-R10 ¢-S-R10 ¢-Si-(CH3)3 «—(C0-3) alkylene -O-R10
«—perfluoroalkyl (C1-3)

—alal AHE) e a3
0 0 v
N o)
)J\N// /U\ \<__< /U\ _OH
3

Q o)

« methyl & L8 Mes

«(C1-6) alkyl « hydrogen s 33 le JSR20 5R10

«perfluoroalkyl (C1-3) Ji

S8 (e s® e ol «(C1-6) alkyl ¢ hydrogen & 33 e JSRI6 3 RI15
< ¢ cyclohexyl o cyclopentyl « cyclobutyl ¢ cyclopropyl (s b_lisa 4ala
5 RI10 Aaud 5o LD ¢ A8 Lokl Alaie Jf Aasie pe d6ls JS

alkyl —0 —(C1-6) alkyl «—(C1-6) alkyl -OH «—(C1-6) alkyl ,——=a R17
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~(C3-8) alkyl «—(C1-6) O —(C1-8) alkyl —~(C3-8) cycloalkyl «—(C1-6)
ot (Lol Aages o Aasee e cycloalkyl 4ils Gus «—(C1-6) alkyl

(R10 s =0 —(C1-4) alkyl «—OH aul o LD

i (5b; Lt Jala § stereoisomeric damaall &y ysa 551 W) sea JS 8

—ilggdy 0 Lleall jalic 8 LS T dapall 4l S jo -1
AR
(R® ddaud 5 LG ¢ LD cLolal Aafuse o Aafius 5 phenyl (V)
L8 o LA cLolal Ante of Antue e LaadlS s oy iay o dinm (Y)
(R® ddadd o
:(a 364 heterocyclyl Adalie JilSus (V)
heterocyclyl ddalaall Jud<uull Cua thienyl, thiadiazolyl, isoxazolyl and thiazolyl
Aafe e 34l 13 Cus thienyl, 2-thienyl and 3-thienyl (s e (3 Alaie
(R® ddaud oo DG Lol (Lalal Aadise
«-C(0)-NH; ¢-OCHj3 ¢ bromine ¢ chlorine ¢ fluorine & R®
¢ phenyl Laa V (R® <€ 13 -0-(C15) alkyl 35 & R® o5& ¥ Ly
on e 34 9 D S Al
phenyl, pyridyl, pyridyl-N-oxide, pyrrolyl, thienyl, imidazolyl, pyrazolyl,
oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, thiadiazolyl, thiophen, pyrimidinyl,
pyridazinyl or pyrazinyl
S5 Wi o o R® Aol gy i pa £ Y aal g Antine o Wasin e 5555
=0 A g3 5 ye

s -CHp-C(O)-NH- ¢-C(0)-O- =80y~ +-C(0)- b — tluad__Laf, 2 Q
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«methylene
hydrogen atom (o R
3 il ddaj y 4 R?
1o bl gLl A- 3 ddla o Sy a4 R-N-REV
azetidine, pyrrolidine, piperidine and piperazine

«NH2 4 ethyl « methyl ¢ chlorine ¢ fluorine (o4 R"™
PV
P Alida LS yo el B4 (V)
8-aza-bicyclo[3.2.1]oct-3-yl, azaindolyl (1H-pyrrolopyridyl), azetidine, 1,4-
diazepane, isoxazole, isoquinoline, piperazine, piperidine, pyrazine,
pyridazine, pyrimidine, pyrrolidine, quinazoline, quinoline or
tetrahydropyrane,
R™ ddand 5 LG LS (Lolal Aague o Aafie e el 3a0 Cus
R™ dlaud 5 UDG §f LA (Lolal dlaiine of Aafiss e phenyl (Y)
~(CH)n-NR'" §f «(CHy)m 6 ylsa Aad 5 4 G
¥ §) =m s
M
hydrogen atom, (Cy-C4)-alkyl, azepanyl, cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, imidazolyl, ketomorpholinyl, morpholinyl, [1,4]Oxazepanyl,
piperazinyl, piperidinyl, piperidonyl, pyrazinyl, pyrazolyl, pyridazinyl, pyridyl,
pyrimidyl, pyrrolidinyl, 1,4,5,6-tetrahydro-pyridazinyl, 1A6-thiomorpholinyl or

tetrahydropyranyl,
(R™ daud 5 DG J LA (Lolal dapie f Ao 56 55830 Cua
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2 R

hydrogen atom ()

halogen (Y

R ddand gy DG ) L0 cLolal Aaiue of Aafiss e (Cra) alkyl (¥
«—perfluoroalkyl (C,.3) (i

(R Laud 5 DG L3S (Lolal Alaguse o Aafiws ye phenyl (0
—: 4 R" Cua (Cou) — alkylene ~O-R" (7

hydrogen atom (i

R Ll 5o DG LA (Lalaf Aatuse Jf Uafias 5 (Cru) alkyl (2
R aud 0 LD Lo (Lola] Aaguse ff Aafius e phenyl (7
—CF; (2

—CHF; (—

-CN (VY

~NR'"-S0,-R"® (A

Y § ) =5 cua —SOs-R'" (4

¥ 5 ) =t Cua - SO-NR'")-R"? (V-

<= (Co4) alkylene -C(0)-R"' ()

«— (Co4) alkylene -C(0)-O-R'' (VY

= (Co4) alkylene -N(R')-R"? (V¥

«= (Co) alkylene ~C(O)}-N(R')-R"* (V¢

«— (Co2) alkylene —C(O) -O — (Cy4) alkylene -O-C(O) —(Ci4) alkyl(\ °

alkylene —C(O) -O — (C,4) alkylene -O-C(0)-O —(C,) alkyl (\ !

«— (Co2)
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«~C(0)-0-C(R"*, R'®) -0-C(0)-R"" (\V

«—C(0)-0-C(R"*, R'®) ~0-C(0) -0-R"" (Y A

~tlea copfihiaa f oiBlde saa e JSR'? SR

« hydrogen atom (V)

R Al 59 WD LD bolal aiess ff Aafiss e (Cr) alkyl (Y)

«—(Co.) alkyl —(Csg) cycloalkyl (¥)

o «O-R" (%)

J—S Bl g alkyl dus —(Copg) alkyl — heterocyclyl ddalia (alSsu (°)

Dbl gy (R a5 LG L (Lolal Alagiie f At e saa e

;0 heterocyclyl ddalaall (IS

Jiazetidine, imidazolidine, morpholine, (1,4)-oxazepane or pyrrolidine

P 8 lida ddla () o5 Legy Aluaial)  nitrogen 33 pes e R'? 4R
azetidine, imidazolidine, morpholine, (1,4)-oxazepane piperazine, piperidine,

pyrrolidine or thiomorpholine

R dlaud s U0 o Lo f Lolal dlafie o dlafise ye A8ka) Sy

- «-C(0)-N(R'%-R*? (-C(0)-0-R'°-CF;-0H =0 «-CN « fluorine < RP

-Si- «(Co.3) alkylene -O-R'- ¢(Cs.¢) cycloalkyl ¢(Cy.3) alkyl {N(R'®)-R®

¢(Ci3) perfluoroalkyl s ¢-SO,-NH ¢-SO,-R' ¢-S-R'® ((CH;)

«—(C1.3) perfluoroalkyl 4 alkyl « hydrogen s 8 e JSR¥ 4R

Ala (S e e 4 «(Cr) alkyl hydrogen o 33a e JSR'® 4R

J—< & ¢ cyclohexyl cyclopentyl « cyclobutyl ¢ cyclopropyl (s 5_lida

5 R Al 5o W (A8 olal Aate f Aasie ye dila

Ci) alkyl ~O ~Ci¢)) alkyl —Ci¢)) alkyl OH- «~Cy)) alkyl ,—a R
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Cl-) alkyl —C3-g)) alkyl c—C1.6)) -0 _Cl-g)) alkyl "'C3-3)) cycloalkyl ¢—¢)
— ddaud o UG LSl (Lol Alasie ff Alafiee e cycloalkyl ddla Cas =)
R § -0 —Cy4)) alkyl <OH
a3 gl Lgie Jay 1 g stereoisomeric dawal a5 e S &

Adasa 4 gl Leadd

Gun V=) Alaall pualic el B SH LS T dipall 4 (S e -V

(R® dlaud 5o DB 4 LS cLolal Alagise o Aafins e phenyl (V) & R°
Litd cbotal adine o a6 LaadlS Sum o 1H- Jils i) o pyridyl (Y)
(R® Ao 50 LD

10 b _lide heterocyclyl Adalie JilSus (1)

S U B FON [ 1 WA [ VW UV L PR T PR A PR PR ¥ IR P g L
i o Aafie e 330 138 Cun Jild - 5 Jali =Y (Jalh e Jlisa
R® ddaud 5 DA Lold (Lalal

« phenyl Lt V 3 R® (585 Laxic -O-(Cy5) alkyl & R® (585 Y ¢ Ja iy
s Qe 5 Jil «diysm ¢ phenyl 10e Sl (34 4 D S
a3 (0 ya o 530 Aafise o R® Aol g9 & je £ = ) (g Qe ¢ Jasiua
=0

cmethylene s ~CH,-C(O)-NH- 2 (V)

« halogen (& R

8 pdlas Alad ) & R?

<=0 4 fluorine o RY

Litd (Lolal Aafiee o Aaiis 52 phenyl G < phenyl o piperidinyl ;& V

YAYA

AN

AQ

1)

QY

AR

VY

VY

Y ¢

Yo

1

AR%



- Yay -
(R ddand o LD
—C(0)- o 5 pdlae dlad ) A G
«J— morpholine « cyclopropyl «propyl )‘}_j s(CH) alkyl « halogen & M
TAY U pyrrolidine «Jaaaas s b yu o ) m ¢ piperidinyl «Ja )
o Lol ol Aafie o Adfiee e (35880 038 Cua «Jy morpholine s —
R dadd 4 DG

< halogen (V) . R’

¢« chlorine « fluorine (Y)

(R"” dn (Ci4) alkyl (V)

«* R &us ¢(Coz) alkylene —0— R' (%)

halogen (\)

o R Aol 5 100 Lol Lolal Aagae f Aaise 42 (Cra) alkyl (<)
~CF; ()

—S0,-R' (°)

«~(Co) alkylene -C(0)-O-R"" (1)

«—(Co) alkylene -N(R')-R'? (V)

s «=(Co2) alkylene —C(0)-0-(Cz4)-  alkylene -O-C(0)-O- (Cus) alkyl (A)
—C(0)-0-(R", R'%) -0- C(0)-0-R" (1)

e oyibise §f opbildae Gaa e JSR1?Z 4RI

¢« halogen (1)

S R ad o UG Lol (Lalaf Alatine f Wafiee 52 (Cru) alkyl (Y)
# «(Cos) alkyl =(Cs.s) cycloalkyl (V)

tO—e bl 03 A dla (g Sy o g8 Legy Al nitrogen pus las R'? 4R

YYAA

YA

Y4

AR

Yy

Yy

Y¢

Yo

1

Yv

YA

AR

A

vy

AR

Y¢

Yo

1

A%

YA

¥4



- yay -
Aafie o ye A8l Cua ¢ azetidine, morpholine, (1,4)-oxazepane or piperidine
(R a5 DG LA cLolal o
cycloalkyl ¢(Cy) alkyl «-C(0)-O-R'® «-CF; «-OH ¢=O ¢ fluorine = R"
«—(Co.3) alkylene -O-R" ¢(Cs.6)
«(C14) alkyl 4 halogen s R
5 ¢(Ci4) alkyl o halogen d 8 e S R'® 4R
Co.) alkyl =(Css) cycloalkyl o «—(Cy.s) alkyl -OH «—(Cy¢) alkyl & R
(4
2 WV L..;i_,\ ¢ s 14 sterecisomeric damaall 4 50a s 5V b ga S o

Llass 4 giial) Leadd

Cya T =Y dlaall jualic (e ol B 83 LS T dapall Al (S e A
1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-1H-benzoimidazole-2-
carboxylic acid (1-isopropyl-piperidin-4-yl)-amide,

Example 2: 1-[(4-Chloro-phenylcarbamoyl)-methyl]-1H-benzoimidazole-2-
carboxylic acid (1-isopropyl- piperidin-4-yl)-amide,
1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-1H-benzoimidazole-2-carboxylic
acid (1- isopropyl-piperidine-4-yl)-amide,
1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-1H-benzoimidazole-2-
carboxylic acid (1-pyrimidine-4-yl-piperidine-4-yl)-amide,
1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-
ylcarbamoyl)-1H-benzoimidazole-5-carboxylic acid methyl ester,

3-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-
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ylcarbamoyl)-3H-benzoimidazole-5-carboxylic acid methyl ester,
1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-
ylcarbamoyl)-1H-benzoimidazole-5-carboxylic acid,
3-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-
ylcarbamoyl)-3H-benzoimidazole-5-carboxylic acid,
1-[2-(5-Chloro-thiophen-2-yl)-thiazol-5-ylmethyl]-2-(1-isopropyl-piperidin-4-
ylcarbamoyl)- 1H-benzoimidazole-5-carboxylic acid methyl ester,
3-[2-(5-Chloro-thiophen-2-yl)-thiazol-5-ylmethyl]-2-(1 -isopropyl-piperidin-4-
ylcarbamoyl)- 3H-benzoimidazole-5-carboxylic acid methyl ester,
1-[2-(5-Chloro-thiophen-2-yl)-thiazol-5-ylmethyl]-2-(1 -isopropyl-piperidin-4-
ylcarbamoyl)- 1H-benzoimidazole-5-carboxylic acid,
3-[2-(5-Chloro-thiophen-2-yl)-thiazol-5-ylmethyl]-2-(1-isopropyl-piperidin-4-
ylcarbamoyl)- 3H-benzoimidazole-5-carboxylic acid,
1-[5-(5-Chloro-thiophen-2-yl)-isoxazoi-3-ylmethyl]-2-(1-isopropyl-piperidin-4-
ylcarbamoyl)-1H-benzoimidazole-4-carboxylic acid methyl ester,
3-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2(1 -isopropyl-piperidin-4-
ylcarbamoyl)-3H-benzoimidazole-4-carboxylic acid methyl ester,
1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1 -isopropyl-piperidin-4-
ylcarbamoyl)- 1H-benzoimidazole-4-carboxylic acid,
3-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2~(1 -isopropyl-piperidin-4-
ylcarbamoyl)-3H-benzoimidazole-4-carboxylic acid,
3-[5-(5-Chloro-thiophen-2-yl)-isoxazo1-3-ylmethyl]-3H-imidazo[4,5-b]

pyridine-2- carboxylic acid (1-isopropyl-piperidin-4-yl)-amide,
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1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-2-(1-isopropyl-piperidin-4-
ylcarbamoyl)-1H- benzoimidazole-4-carboxylic acid methyl ester,
1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-2-(1-isopropyl-piperidin-4-
ylcarbamoyl)-1H- benzoimidazole-4-carboxylic acid,
1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-2-(1-isopropyl-piperidin-4-
ylcarbamoyl)-1H- benzoimidazole-5-carboxylic acid methyl ester,
3-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-2-(1-isopropyl-piperidin-4-
ylcarbamoyl)-3H- benzoimidazole-5-carboxylic acid methyl ester,
1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-2-(1-isopropyl-piperidin-4-
ylcarbamoyl)-1H- benzoimidazole-5-carboxylic acid,
3-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-2-(1-isopropyl-piperidin-4-
ylcarbamoyl)-3H- benzoimidazole-5-carboxylic acid,
1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-
ylcarbamoyl)-1H-benzoimidazole-4-carboxylic acid 1-ethoxycarbonyloxy-ethyl
ester,
1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-
ylcarbamoyl)-1H-benzoimidazole-4-carboxylic acid 1-
cyclohexyloxycarbonyloxy-ethyl ester,
1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-1H-benzoimidazole-2,4-
dicarboxylic acid 4-[(2-hydroxy-ethyl)-amide] 2-[(1-isopropyl-piperidin-4-yl)-
amide],
1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-4-(3-hydroxy-azetidine-1-

carbonyl)-1H-benzoimidazole-2-carboxylic acid (1-isopropyl-piperidin-4-yl)-
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amide,

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]- 1H-benzoimidazole-2,4-
dicarboxylic acid 4-[(2-hydroxy-ethyl)-methyl-amide] 2-[(1-isopropyl-
piperidin-4-yl)-amide],

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-1 H-benzoimidazole-2,5-
dicarboxylic acid 5-[(2-hydroxy-ethyl)-methyl-amide] 2-[(1-isopropyl-
piperidin-4-yl)-amide],
1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-5-(3 -hydroxy-azetidine-1-
carbonyl)-1H-benzoimidazole-2-carboxylic acid (1 -isopropyl-piperidin-4-yl)-
amide,

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1 -isopropyl-piperidin-4-
ylcarbamoyl)-1H-benzoimidazole-5-carboxylic acid 1 -ethoxycarbonyloxy-ethyl
ester,

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1 -isopropyl-piperidin-4-
ylcarbamoyl)-1H-benzoimidazole-5-carboxylic acid 1-
cyclohexyloxycarbonyloxy-ethyl ester,
1-[5-(5-Chloro-thiophen—Z-yl)—isoxazol-3-ylmethyl]-S-(2-hydroxy-
¢thanesulfonyl)-1H- benzoimidazole-2-carboxylic acid (1 -isopropyl-piperidin-
4-yl)-amide,

1 -[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-6-(2-hydroxy-
ethanesulfonyl)-1H- benzoimidazole-2-carboxylic acid (1-isopropyl-piperidin-
4-yl)-amide,

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-1 H-benzoimidazole-2,4-
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dicarboxylic acid 4- [(2-hydroxy-ethyl)-amide] 2-[(1-isopropyl-piperidin-4-yl)-
amide],

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-1 H-benzoimidazole-2,4-
dicarboxylic acid 4- [(2-hydroxy-ethyl)-methyl-amide] 2-[(1-isopropyl-
piperidin-4-yl)-amide],
1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-4-(3-hydroxy-azetidine-1-
carbonyl)-1H- benzoimidazole-2-carboxylic acid (1-isopropyl-piperidin-4-yl)-
amide,
1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-2-(1-isopropyl-piperidin-4-
ylcarbamoyl)-1H- benzoimidazole-4-carboxylic acid 1-ethoxycarbonyloxy-ethyl
ester,

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-2-(1-isopropyl-piperidin-4-
ylcarbamoyl)-1H- benzoimidazole-4-carboxylic acid 1-
cyclohexyloxycarbonyloxy-ethyl ester,

Example 35: 1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-1H-benzoimidazole-
2-carboxylic acid [4-(3- oxo-morpholin-4-yl)-phenyl]-amide,
1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-2-[4-(3-0x0-morpholin-4-yl)-
phenylcarbamoyl]- H-benzoimidazole-4-carboxylic acid methyl ester,
1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-1H-benzoimidazole-2-
carboxylic acid [4-(4-0x0-4H-pyridin-1-yl)-phenyl]-amide,
1-(3-Methoxy-benzyl)-1H-benzoimidazole-2-carboxylic acid [4-(4-0ox0-4H-
pyridin-1-yl)- phenyl]-amide,

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-1 H-benzoimidazole-2-carboxylic
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acid [4-(4-oxo-4H-pyridin-1-yl)-phenyl]-amide,
1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl}- 1 H-benzoimidazole-2-
carboxylic acid (8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-amide,
1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]- 1 H-benzoimidazole-2-
carboxylic acid [4-(2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-phenyl]-amide,
1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-1H-benzoimidazole-2-
carboxylic acid [4-(2-ox0-0xazolidin-3-yl)-phenyl]-amide,
1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-1H-benzoimidazole-2-carboxylic
acid [4-(2-oxo0-oxazolidin-3-yl)-phenyl]-amide,
1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-1 H-benzoimidazole-2-carboxylic
acid [4-(2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-phenyl]-amide,
1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]- 1 H-benzoimidazole-2-
carboxylic acid [4-(4-oxo-piperidin-1-yl)-phenyl]-amide,
1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-1H-benzoimidazole-2-
carboxylic acid [4-(1,1-dioxo-116-thiomorpholin-4-yl)-phenyl]-amide,
1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-1 H-benzoimidazole-2-carboxylic
acid [4-(1,1-dioxo-116-thiomorpholin-4-yl)-phenyl]-amide,
1-[5~(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]- 1 H-benzoimidazole-2-
carboxylic acid [4-(2-oxo-2H-pyrazin-1-yl)-phenyl]-amide,
1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-1 H-benzoimidazole-2-carboxylic
acid [4-(2- oxo-2H-pyrazin-1-yl)-phenyl]-amide,
1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-1H-benzoimidazole-2-

carboxylic acid [4-(2-oxo-piperazin-1-yl)-phenyl]-amide,

YAYA

VY

\Y

AR R

Vo

AR

VY

VYA

Yy 4

Y.

\RR

'Yy

' YY

‘YV¢

VYo

Yy

VYV



- ra4 -

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]- 1H-benzoimidazole-2-carboxylic VYA
acid [4-(2- oxo-piperazin-1-yl)-phenyl]-amide, YYa
1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-4-(2-methoxy-ethoxy)-1H- AR
benzoimidazole-2- carboxylic acid [4-(3-0xo-morpholin-4-yl)-phenyl]-amide, AN
1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-2-[4-(3-0xo0-morpholin-4-yl)- ¥y
phenylcarbamoyl]- 1H-benzoimidazole-4-carboxylic acid, 'Y
1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-5-(3-hydroxy-azetidine-1- AR
carbonyl)-1H- benzoimidazole-2-carboxylic acid (1-isopropyl-piperidin-4-yl)- AR
amide, AR
1-[(5-Chloro-pyridin-2-ylcarbamoy!)-methyl]-6-(3-hydroxy-azetidine-1- LAR
carbonyl)-1H- benzoimidazole-2-carboxylic acid (1-isopropyl-piperidin-4-yl)- YFA
amide, AN
1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-1H-benzoimidazole-2,5- Ve
dicarboxylic acid 5- [(2-hydroxy-ethyl)-amide] 2-[(1-isopropyl-piperidin-4-yl)- ¢
amide], V&Y
3-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-3H-benzoimidazole-2,5- ey
dicarboxylic acid 5- [(2-hydroxy-ethyl)-amide] 2-[(1-isopropyl-piperidin-4-yl)- ' &%
amide], y¢o
1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-1H-benzoimidazole-2,5- VER
dicarboxylic acid 5- [(2-hydroxy-ethyl)-methyl-amide] 2-[(1-isopropyl- Vey
piperidin-4-yl)-amide], VEA
3-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-3H-benzoimidazole-2,5- Y4

V0.

dicarboxylic acid 5- [(2-hydroxy-ethyl)-methyl-amide] 2-[(1 -isopropyl-

YAYVA



piperidin-4-yl)-amide],
1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-2-(1-isopropyl-piperidin-4-
ylcarbamoyl)-1H- benzoimidazole-5-carboxylic acid 1-
cyclohexyloxycarbonyloxy-ethyl ester,
3-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-2-(1-isopropyl-piperidin-4-
ylcarbamoyl)-3H- benzoimidazole-5-carboxylic acid 1-
cyclohexyloxycarbonyloxy-ethyl ester,
1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-2-(1-isopropyl-piperidin-4-
ylcarbamoyl)-1H- benzoimidazole-5-carboxylic acid 1-ethoxycarbonyloxy-ethyl
ester,

3-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-2-(1-isopropyl-piperidin-4-
ylcarbamoyl)-3H- benzoimidazole-5-carboxylic acid 1-ethoxycarbonyloxy-ethyl
ester,
1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-
ylcarbamoyl)-1H-benzoimidazole-4-carboxylic acid 2-hydroxy-ethyl ester,
3-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-
ylcarbamoyl)-3H-benzoimidazole-5-carboxylic acid 2-hydroxy-ethyl ester,
1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-
ylcarbamoyl)-1H-benzoimidazole-4-carboxylic acid carboxymethyl ester,
1-(3-Methoxy-benzyl)-2-[4-(3-oxo-morpholin-4-yl)-phenylcarbamoyl]-1H-
benzoimidazole-4- carboxylic acid,
1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl] -3-(2-hydroxy-ethanesulfonyl)-

1H- benzoimidazole-2-carboxylic acid (1-isopropyl-piperidin-4-yl)-amide,
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1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-6-(2-hydroxy-ethanesulfonyl)-
1H- benzoimidazole-2-carboxylic acid (1-isopropyl-piperidin-4-yl)-amide,
1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-2-(1-isopropyl-piperidin-4-
ylcarbamoyl)-1H-benzoimidazole-4-carboxylic acid cyclopropylmethyl ester,
1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-2-(1-isopropyl-piperidin-4-
ylcarbamoyl)-1H-benzoimidazole-4-carboxylic acid 2-methoxy-ethyl ester,
1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl}-4-hydroxymethyl-1H-
benzoimidazole-2-carboxylic acid (1-isopropyl-piperidin-4-yl)-amide,
1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-4-(2-methoxy-ethoxymethyl)- 1 H-
benzoimidazole-2-carboxylic acid (1-isopropyl-piperidin-4-yl)-amide,
1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-4-(morpholine-4-carbonyl)-1H-
benzoimidazole- 2-carboxylic acid (1-isopropyl-piperidin-4-yl)-amide,
1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl}-4-([ 1,4]oxazepane-4-carbonyl)-
1H-benzoimidazole-2-carboxylic acid (1-isopropyl-piperidin-4-yl)-amide,
1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-4-(2,6-dimethyl-piperidine-1-
carbonyl)-1H- benzoimidazole-2-carboxylic acid (1-isopropyl-piperidin-4-yl)-
amide,
1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-4-(4,4-difluoro-piperidine-1-
carbonyl)-1H- benzoimidazole-2-carboxylic acid (1-isopropyl-piperidin-4-y)-
amide,

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-5-([ 1 ,4]oxazepane-4-carbonyl)-
1H-benzoimidazole-2-carboxylic acid (1-isopropyl-piperidin-4-yl)-amide,

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-

YVYA

Yvi¢

‘Yo

Yva

\RAY

YYA

Yva

YA

YA

YAY

YAY

YAS

YAo

YAR

YAY

YAA

Y A4

‘4.

Y4

' 4Y

Y4y

Y4¢

V4o

Y41



T

ylcarbamoyl)-1H-benzoimidazole-5-carboxylic acid 2-hydroxy-ethyl ester,
1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-
ylcarbamoyl)-1H-benzoimidazole-5-carboxylic acid carboxymethyl ester,
1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-4-(3-methoxy-azetidine-1-
carbonyl)- 1H-benzoimidazole-2-carboxylic acid (1-isopropyl-piperidin-4-yl)-
amide,

2-(1-Isopropyl-piperidin-4-ylcarbamoyl)-1-(3-methoxy-benzyl)-1H-
benzoimidazole-4- carboxylic acid,
2-(1-Isopropyl-piperidin-4-ylcarbamoyl)-3-(3-methoxy-benzyl)-3H-
benzoimidazole-4- carboxylic acid,
1-[2-(4-Chloro-phenyl)-ethyl]-2-(1-isopropyl-piperidin-4-ylcarbamoyl)-1H-
benzoimidazole- 4-carboxylic acid,
3-[2-(4-Chloro-phenyl)-ethyl]-2-(1-isopropyl-piperidin-4-ylcarbamoyl)-3H-
benzoimidazole- 4-carboxylic acid,
4-(3-Hydroxy-azetidine-1-carbonyl)-1-(3-methoxy-benzyl)-1H-benzoimidazole-
2-carboxylic acid (1-isopropyl-piperidin-4-yl)-amide,
1-[2-(4-Chloro-phenyl)-ethyl]-4-(3-hydroxy-azetidine-1-carbonyl)-1H-
benzoimidazole-2- carboxylic acid (1-isopropyl-piperidin-4-yl)-amide,
1-[2-(4-Chloro-phenyl)-ethyl]-4-(3-methoxy-azetidine-1-carbonyl)-1H-
benzoimidazole-2- carboxylic acid (1-isopropyl-piperidin-4-yl)-amide,
2-(1-Isopropyl-piperidin-4-ylcarbamoyl)- 1-(3-methoxy-benzyl)-1H-
benzoimidazole-5- carboxylic acid methyl ester,

2-(1-Isopropyl-piperidin-4-ylcarbamoyl)-3-(3-methoxy-benzyl)-3H-
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benzoimidazole-5- carboxylic acid methyl ester,
1-[2-(4-Chloro-phenyl)-ethyl]-2-(1-isopropyl-piperidin-4-ylcarbamoyl)- 1 H-
benzoimidazole- 5-carboxylic acid methyl ester,
3-[2-(4-Chloro-phenyl)-ethyl]-2-(1-isopropyl-piperidin-4-ylcarbamoyl)-3H-
benzoimidazole- 5-carboxylic acid methyl ester,
1-[2-(4-Chloro-phenyl)-ethyl]-2-(1-isopropyl-piperidin-4-ylcarbamoyl)- 1 H-
benzoimidazole- S-carboxylic acid,
1-(5-Chloro-benzo[b]thiophen-2-ylmethy!)-2-(1-isopropyl-piperidin-4-
ylcarbamoyl)-1H- benzoimidazole-4-carboxylic acid,
3-(5-Chloro-benzo[b]thiophen-2-ylmethyl)-2-(1-isopropyl-piperidin-4-
ylcarbamoyl)-3H- benzoimidazole-4-carboxylic acid,
1-(5-Chloro-1H-indazol-3-ylmethyl)-2-(1-isopropyl-piperidin-4-ylcarbamoyl)-
1H- benzoimidazole-4-carboxylic acid,
1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-4-(4-hydroxy-piperidine-1-
carbonyl)- 1H-benzoimidazole-2-carboxylic acid (1-isopropyl-piperidin-4-yl)-
amide,
7-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-1,3-dimethyl-2,6-dioxo-
2,3,6,7- tetrahydro-1H-purine-8-carboxylic acid (1-isopropyl-piperidin-4-yl)-
amide,

1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1 -cyclopropyl-piperidin-
4-ylcarbamoyl)-1H-benzoimidazole-5-carboxylic acid methyl ester,
3-[5-(5-Chloro-thiophen—2-yl)—isoxazol-3—ylmethyl]-2-(l-cyclopropyl-piperidin-

4-ylcarbamoyl)-3H-benzoimidazole-5-carboxylic acid methyl ester,
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1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-cyclopropyl-piperidin-
4-ylcarbamoyl)-1H-benzoimidazole-5-carboxylic acid,
3-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-cyclopropyl-piperidin-
4-ylcarbamoyl)-3H-benzoimidazole-5-carboxylic acid,
1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-cyclopropyl-piperidin-
4-ylcarbamoyl)-1H-benzoimidazole-4-carboxylic acid,
3-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-cyclopropyl-piperidin-
4-ylcarbamoyl)-3H-benzoimidazole-4-carboxylic acid,
1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-2-(1 -cyclopropyl-piperidin-4-
ylcarbamoyl)- 1H-benzoimidazole-4-carboxylic acid methyl ester,
1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-2-(1-cyclopropyl-piperidin-4-
ylcarbamoyl)- 1H-benzoimidazole-4-carboxylic acid,
1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-2-(1-cyclopropyl-piperidin-4-
ylcarbamoyl)- 1H-benzoimidazole-4-carboxylic acid cyclopropylmethyl ester,
3-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-
ylcarbamoyl)-3H-thieno[3,4-d]imidazole-6-carboxylic acid,
3-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-
ylcarbamoyl)-3H-thieno[3,4-d]imidazole-4-carboxylic acid,
3-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-cyclopropyl-piperidin-
4-ylcarbamoyl)-3H-thieno[3,4-d]imidazole-6-carboxylic acid,
3-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethy!]-2-(1-cyclopropyl-piperidin-
4-ylcarbamoyl)-3H-thieno[3,4-d]imidazole-4-carboxylic acid,

3-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-3H-thieno[3,4-
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d]imidazole-2,6-dicarboxylic acid 6-[(2-hydroxy-ethyl)-amide] 2-[(1-isopropyl-
piperidin-4-yl)- amide],
3-[(5-Chloro-pyridin-2-ylcarbamoyl)-methy!]-2-(1-isopropyl-piperidin-4-
ylcarbamoyl)-3H- thieno[3,4-d]imidazéle-6-carboxylic acid,
3-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-2-(1-isopropyl-piperidin-4-
ylcarbamoyl)-3H-thieno[3,4-d]imidazole-4-carboxylic acid,
3-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-6-([ 1,4]oxazepane-4-carbonyl)-
3H-thieno[3,4- d]imidazole-2-carboxylic acid (1-isopropyl-piperidin-4-yl)-
amide,
3-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-
ylcarbamoyl)-6-(2,2,2-trifluoro-ethoxy)-3H-thieno[3,4-d]imidazole-4-
carboxylic acid methyl ester,
1-[3-(5-Chloro-thiophen-2-yl)-isoxazol-5-ylmethyl]-2-(1-cyclopropyl-piperidin-
4-ylcarbamoyl)-1H-benzoimidazole-5-carboxylic acid,
3-[3-(5-Chloro-thiophen-2-yl)-isoxazol-5-ylmethyl]-2-(1-cyclopropyl-piperidin-
4-ylcarbamoyl)-3H-benzoimidazole-5-carboxylic acid
1-[5-(5-Chloro-thiophen-2-yl)-[1,3,4]thiadiazol-2-ylmethyl]-2-(1-cyclopropyl-
piperidin-4-ylcarbamoyl)-1H-benzoimidazole-5-carboxylic acid,
3-[5-(5-Chloro-thiophen-2-yl)-[1,3,4]thiadiazol-2-ylmethyl]}-2-(1 -cyclopropyl-
piperidin-4-ylcarbamoyl)-3H-benzoimidazole-5-carboxylic acid,

1 -[(5-Chloro-pyridin-2-ylcarbamoyl)—methyl]-4-(2-methoxy-ethoxy)— 1H-
benzoimidazole-2- carboxylic acid (1-isopropyl-piperidin-4-yl)-amide,

1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-4-(2-ethoxy-ethoxy)-1H-
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benzoimidazole-2- carboxylic acid (1-isopropyl-piperidin-4-yl)-amide,
1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-4-(2-hydroxy-ethoxy)-1H-
benzoimidazole-2-carboxylic acid (1-isopropyl-piperidin-4-yl)-amide,
1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-2-[2-fluoro-4-(pyrrolidine-1-
carbonyl)-phenylcarbamoyl]- 1H-benzoimidazole-4-carboxylic acid methyl
ester,
1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-cyclopropyl-piperidin-
4-ylcarbamoyl)-7-methyl-1H-benzoimidazole-5-carboxylic acid,
3-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-cyclopropyl-piperidin-
4-ylcarbamoyl)-7-methyl-3H-benzoimidazole-5-carboxylic acid,
1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-5-fluoro-2-(1-isopropyl-
piperidin-4-ylcarbamoyl)-1H-benzoimidazole-4-carboxylic acid,
1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-
ylcarbamoyl)-5-(2,2,2-trifluoro-ethoxy)- 1 H-benzoimidazole-4-carboxylic acid

or
1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-4-(3-hydroxy-azetidine-1-

carbonyl)-5- (2,2,2-trifluoro-ethoxy)-1H-benzoimidazole-2-carboxylic acid (1-
isopropyl-piperidin-4-yl)-amide.
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Sllee j acute vessel closure associated with thrombolytic therapy S taladl

<L 48 percutaneous transluminal coronary angioplasty (PTCA) (il il PrTEy]
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intermittent claudication dakhiidl YY) ¢ stroke d:&Leall L) ¢4 5al) LaSasY!
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