- 1 - Pvrazine Derivatives and their Use in the Treatnent of Neurol ogical

Di sorders Al zheiner's Disease is a devastating neurodegenerative disorder.
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i ncidence at >75 years of age), in addition, there are various famli al
forms with an onset of the disease in the fourth or fifth decade of Iife.
Pat hol ogically, it is characterized by the presence of extracellular senile
pl aques, and intracellular neurofibrilthr tangles in patient's brains. The
core constituent of the senr | e pl ues are smal |, 4 kDa anyl oi d. pepti des.
They are genef¥E 2L apd theinlsein the Trez logical DISORders e nbr ane
protein, anyloid precursor protein (APP). C eavage of APP by bet a-secretase
( BACE- 1) rel eases the sol uble APP-beta fragnment, while the 99-am no acid
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co-localizes with its substrate APP in Gol gi and endocyt I C conpartnents
(Wlle 2009 n.Cell Dev.Biol; 20 (2):175-182).
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forml a Néuréldgg73 10) 754-F80) s hydrogen, cyano, hal ogen, (CL8)alkyl,
hal ogen- (C1_ S?al kyl, (C1.8)al koxy, hal ogen(Cl1_8)al koxy, (Cl_8)al kylthi o,

hal ogen- (C1_8) al kylthr o, (Cl_8)al koxy-(CLl..8)al kyl, (C1.8)al koxy-(Cl_

8)al k I
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( C2_8) al ®PFEased ne@n%jtagoklyggjlpes with its substrate APP in Golgi anc}/ endocytic
compartments (Willem M, Lammich S, Haass C (2009) Semin.Cell Dev.Biol; 20 (2):175-182).

Knock-out studies in mice have demonstrated the absence of amyloid peptide formation,
while the animals are healthy and fertile (Ohno M, et al (2007) Neurobiol.Dis.; 26 (1):134-
145). Genetic ablation of BACE-1 in APP-overexpressing mice has demonstrated absence of

plaque formation, and the reverse of cognitive deficits (Ohno M, et al (2004) Neuron; 41
(1):27-33). BACE-1 levels are elevated in the brains of sporadic Alzheimer's Disease
patients (Hampel H, Shen Y (2009) Scand. J. Clin. Lab. Invest.; 69 (1):8-12).



R2 is an aryl, heteroaryl or non-aromatic heterocyclyl group Gl, which
group Gl is optionally substituted by 1 to 4 substituents independently
sel ect ed woamdsei7gr oup, consi sting of cyano, am no, anPoTERREOMYISH2

hal ogen, (C18)al kyl, hal ogen-(Cl..8)al kyl, hydroxy, oxo, (Cl_8)alkoxy,
hal ogen- (Cl. 8) al koxy, (Cl1_8)al kylthio, hal ogen-(Cl_8)al kylthio,

(CL1. 8)al koxy(C1l_8)al kyl, (C1.8)al koxy-{£1_8) al koxy,

(C1. 8) al koxy-(C1_8) al kyI thio, (CL _8)alkylthio-(Cl.8)alkyl, (Cl_

8) al kyl t hi o- (C1_8) al koxy, (C1_8)al kylt hi o (C1_8)al kylthio, (C2.8)al kenyl

aryT, | el e gy g MATORR Haoernel B SN BT ot FayBiablécs | <

opt i onalthyra@ubtﬁisttaﬂég@dobs(lzﬁemrerémbsé| tuents independently seI ect ed from
t he group, consisting of cyano, am nocarbonyl, hal ogen, (C18)al kyl,

hal ogen(C1_8) al kyl, hydroxy, (Cl.8)al koxy, hal ogen4Cl. 8) al koxy,
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(C1_8)al kylthio-(C1_ 8)a| kylthio, (C2_8)al kenyl and (C2_ 8)al kynyl ;
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hal ogen- (Cl1. . 8) al kyl t hio, (Cl.8)al koxy-RC1_8)al kyl, (Cl1_8)al koxy-(C1- - 3
- 8) al koxy, (Cl 8) al koxy- (CL1. 8) al kyI t h| (C1_8)al kyI t hi o- (C1. 8) al kyl,
(C1_8)al kyl thio-(C1_8)al koxM (G- & Ethl 0- (C1_8) al kyl t hi o,

(C2.8)al kenyl, or (C2. 8) al kynyl ; R4 is hydrogen, cyano,

hal ogen, (Cl_8) al kyl, | ogN alkybA(CLl_8) al koxy,

hal ogen( C1_8) al koxy, (C}rﬁgal o, Hl ogd¥l,(C1. 8) ag kyl t hi o,
(C1. 8) al koxy-(C1_8)al kyl ,5 (CL 8

(CL_8) al koxy- ( C1.8) al kyl thR

oﬁ? (C1- 8)al koxy, 1),
, ¥~ 8)¢d kyl t hi o- (C1_8) al kyl,
(C1_8)al kyl thio-(C1_8)al koxy (qatL- 8)a| kyl t hi 04C1. 8) al kyIth| o,
(C2.8) al kenyI or (C2_8)al kynyl ;Rand R5 i s hydrogen, cyano,
hal ogen, )aI kyl , hal ogen- (Cl 8) al kyl, (C1.8) al koxy,
hal ogen('@: al koxy, (Cl1_8)al kylthio, hal ogen- (C1_8) al kyl t hi o,
(C1_8)al kOXy F(@ih rabéw, lcyakd:hafbgeh, k(wma(kﬂlhaB@@{ t@.x,)alkyl (C1.s)alkoxy, halogen-
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( C1_8) al JaptyRr bonyl , hal ogen- (Cl 8) al koxycar bonyl ,

(Cl 8) al koxyc 8) al kox C1 rbon a
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het er oar g, graeanyC,. s)ﬂeylﬂw%w@enﬁ% SRAIRYII, GO bhmh/ (CNYBIKAT @RJalKOXY-(C1.

het er ocycl yl carbonyl, (C3_8)cycl oal kyl sul fonyl, aryl sul fonyl,

aryl - (C1. 8)a|ky|su|fony| het er oaryl sul f onyl
heteroaryl-(Cl_S)aIkylsulfonyl, non-aromati c heterocyclyl sul fonyl,
(C3_8)cycloal kyl, aryl, aryl(Cl1_8)alkyl, heteroaryl, heteroaryl-(Cl_8)alkyl

or non-aromatic heterocyclyl group 03, which group 03 is optionally

substltuted by 1 to 4 substltuents |ndependently selected fromthe group,

~A SN\




(G _s)al koxy, hal ogen-(G _s)al koxy, (C _s)al kylthio,

hal ogen4Cl. . 8) al kyl thi o, (G _s)al koxy-(C, _ 8)al kyl,

(CL1. . 8) alwoxyt1(081178) al koxy, (G _s)al koxy- (G _s)al kyl t hi ®CT/EP2010/070502
(Cl..8)al kylthio-(Cl..8)al kyl, (C, _ 6)al kylthio-(Cl1_8)al koxy,

(G _s)alkylthio-(G _s)al kylthio, (C2_8)al kenyl, (C2_8)al kynyl and a (Cs_
Ccycl oal kyl, aryl, heteroaryl or non-aromatic heterocyclyl group G4, which
group <4 is opt ionally substituted by 13to 4 substituents i ndependent |y
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hal ogen Ithid)-@, Kyalkyithi6, hikely] 6 ikghygen- (G Aal kyl t hi o,
(G _s) a|°ﬁ§]>l<¥y (I (o s) al kyII qcfgl 8)gl kﬂt;(%a)?cith) al koxy,

(CL.. 8) al kox 9al kyl thi o, (CL_8)al kyl t hi o- (CL. . 8) al kyl ,

(CL_ 8) al kyl t fRﬂé Gﬂtdroﬁémdy&w ,ha(ogén&rﬁlg)lélklyt Rale L@,)@éllkﬂ'(d?h)@koxy, halogen-
(C2..8)a ken é ?/ Z

“C(R8) ( 30)(§g i')w"h'qziﬂa og "@Rﬁﬂ"ﬁﬁ Cw %'fOxyé'PRQEWRﬁ%)eIMA‘?( RL5) -
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consi Stl e ano hal ogen ﬁfC 8) aI "hal ogen- (

(G _s)al 5@9"‘(00%61 Ylt@)P yiger ()l ang. s)al kyl; or R9 and Rs

t aken toget h%.sm@rogé@ dyéno GH%;;@H&Q 8)alksnhﬂé.logen (c1 egéwr CQE)aRéQ/ aarégéﬂ-l i's
[ ndependent Iﬂg())sel ecte cyano

hal ogen, (re2bPRYIS) oalhﬂtf%g@aloem%«;m)ﬁwmq 5 caialk iy B AL IR
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the grondkdBiRs(Coslatiylttie. @y@»awgaw ordGan@ Ml ogen.  (C18) al ky!

hal ogen- (C18)gl kyl , (G _s)al koxy- (G _s)al kyl and (C1_8)al kyl t hi o-(C1_

s)alkyl; R4 and Rs, taken together, are -C(H)=C(H)-C(H)=C(H)- or a (C4.s)alkylene group, in
which (C4.g)alkylene group 1 or 2 -CH,- ring members are optionally replaced with hetero ring
members independently selected from the group, consisting of -N(H)-, -N[(C;.)alkyl]-, -O-,
-S-, -S(=0)- or -S(=0),-;

Re is hydrogen, (C,)alkyl, halogen-(C,.g)alkyl, hydroxy-(C,_g)alkyl, (C,.s)alkoxy-(C;.
g)alkyl, mercapto-(Ci.g)alkyl, (Cy.g)alkylthio-(Cs.g)alkyl, amino-(C.g)alkyl, N-(C;.g)alkylamino-
(Cig)alkyl, N,N-di-[(C,.g)alkyl]Jamino-(C,.g)alkyl with two identical or different (C,.g)alkyl
moieties in the N,N-di-[(C.g)alkyllamino moiety, (C,.g)alkenyl, or (C,¢)alkynyl;
R; is hydrogen, (C,s)alkyl, (C,g)alkyl substituted by halogen, (C;.s)cycloalkyl-(C,.

g)alkyl, (Cs.s)cycloalkoxy-(C.g)alkyl, aryloxy-(Ci_g)alkyl, (Cs.g)alkoxy-(C,.g)alkyl, (Cy.s)alkylthio-
(Cis)alkyl, (C4.g)alkylsulfinyl, (C4.g)alkylsulfinyl-(C4.g)alkyl, (C,.g)alkylsulfonyl, (C,.
g)alkylsulfonyl-(C,_g)alkyl, amino-(C,.g)alkyl, (Cis)alkylamino-(C4.g)alkyl, di(C.g)alkylamino-(C,.
g)alkyl with two identical or different (C,.g)alkyl moieties in the di(C4.g)alkylamino moiety,
aminosulfonyl, (C)alkylaminosulfonyl, di(C,.g)alkylaminosulfonyl with two identical or
different (C,.)alkyl moieties, formyl, (C4.g)alkylcarbonyl, formyl-(C4.g)alkyl, (C.s)alkylcarbonyl-
(Cig)alkyl, (Cq.g)alkoxycarbonyl, halogen-(C,.g)alkoxycarbonyl, (C,.s)alkoxycarbonyl-(C,.
g)alkyl, (C4.g)alkoxy-(C.s)alkylcarbonyl, or a (C;.s)cycloalkylcarbonyl, arylcarbonyl, aryl-(C;.
s)alkylcarbonyl, heteroarylcarbonyl, heteroaryi-(C,.)alkyicarbonyl, non-aromatic heterocyclyl-
carbonyl, (Csg)cycloalkylsulfonyl, arylsulfonyl, aryl-(C,.g)alkylsulfonyl, heteroarylsuifonyl,
heteroaryl-(C,.g)alkylsulfonyl, non-aromatic heterocyclylsulfonyl, (C; s)cycloalkyl, aryl, aryl-
(Cy.s)alkyl, heteroaryl, heteroaryl-(C,.g)alkyl or non-aromatic heterocyclyl group Gs, which
group G; is optionally substituted by 1 to 4 substituents independently selected from the
group, consisting of cyano, aminocarbonyl, halogen, (C,.g)alkyl, halogen-(C,.s)alkyl, hydroxy,



or R12 and R13, taken together, are oxo or -CR16R17-CR18R19- wherein R16,
R17, R19 and R19 are independently selected from hydrogen and fl uoro; and
either wo201iasoeiveof R14 and R19 is independently sel eecedprboonvishe group,
consi sting of hydrogen, cyano, hal ogen, (C _s)alkyl, hal ogen-(C18)al kyl,
(G _s)al koxy- (G _s)al kyl and (C1_8)al kylthio-(Cl- s)alkyl; 5 or

R14 and R13, taken together, are oxo or4-CH2-Cl-12-, in free formor in
salt form In a second aspect, the invention relates to a conpound of the

f or mul a (C7.s)aMoxy, ihalogbn¢Q, B)alkoxy, (G{L)a'llejltlipdlnaquan (Cgy)alkglthib,dCagjalikpxy-(Cs.
(CI_ o) A oD RERG e PRI RUbER(G A, DR g Ak
( C1_8) al gratieyithiokiC, a)%)l@kmﬁya)alkﬂﬂuo €):a)aklgitlyio (Ch)a&)eavlk@zta)almyl and a (Cs.
(IO IO R RN L i
optionally substituted by 1 to 4 substituents independently selected from the group,
consisting of cyano, aminocarbonyl, halogen, (C,.s)alkyl, halogen-(C.g)alkyl, hydroxy, (C,.
s)alkoxy, halogen-(C,.g)alkoxy, (Cyg)alkylthio, halogen-(C,)alkylthio, (C1.g)alkoxy-(C,.s)alkyl,
(C4.g)alkoxy-(C.g)alkoxy, (C4.g)alkoxy-(C4.g)alkylthio, (C.g)alkylthio-(C4.g)alkyl, (C.g)alkylthio-
(C4.g)alkoxy, (C4.s)alkylthio-(C4.g)alkylthio, (C,.s)alkenyl and (C,s)alkynyl;
E1 is -C(Rg)(Ro)-, or -C(Rg)(Rg)-C(R10)(R11)~;
Ez is -C(Ry2)(Ri3)-, or -C(R12)(R13)-C(R14)(R1s)-;
either
each of Rg and Ry is independently selected from the group, consisting of hydrogen,
cyano, halogen, (C4_g)alkyl, halogen-(C..g)alkyl, (C4.s)alkoxy-(C.g)alkyl and (C,.s)alkylthio-(C4.
s)alkyl;
or
Rs and Rg, taken together, are oxo or -CH,-CH,-;
either
each of Ryp and Ry, is independently selected from the group, consisting of hydrogen,
cyano, halogen, (Cy.g)alkyl, halogen-(C1.g)alkyl, (C+.s)alkoxy-(C1.s)alkyl and (Cs.g)alkylthio-(C.
g)alkyl;
or
R0 and Ry4, taken together, are oxo or -CH,-CH,-;
either
each of Ry, and R;; is independently selected from the group, consisting of hydrogen,
cyano, halogen, (Cy)alkyl, halogen-(C1g)alkyl, (C4.s)alkoxy-(C.g)alkyl and (C,.g)alkylthio-(C;.
g)alkyl;
or
Ri2 and Ry, taken together, are oxo or —CRsR17-CR15R1g-
wherein Rys, Ri7, Rig and Ryg are independently selected from hydrogen and fluoro;
and
either
each of Ry4 and Rys is independently selected from the group, consisting of hydrogen,
cyano, halogen, (C,.)alkyl, halogen-(C,.g)alkyl, (C,.s)alkoxy-(C.g)alkyl and (C,.g)alkylthio-(C.
g)alkyl;



R2 is a (C3_8)cycloal kyl, aryl, heteroaryl or non-aromatic heterocyclyl
group G, which group GL is optionally substituted by 1 to 4 substituents
i ndependewdl2g1138beet ed from the group, consisting of cyaowEPamionosaz bonyl ,
hal ogen, (C18)al kyl, hal ogen-(CLl. 8)al kyl, hydroxy, (Cl1_8)al koxy,

hal ogen4C1. 8) al koxy, (C1.8)al kylthi o, hal ogen-(C1_8)al kylthi o,

(C1_8)al koxy-(C1- 8)al kyl, (C1.8)al koxy4Cl_8) al koxy,

(C1.. 8)al koxy-(CL. 8) al kylthl o, (C1_ 8)a1§y|th| o-(Cl1_8)al kyl, (C1-

8) al kyIth| 0- (Cl 8) al koxy, (C1.8)al kylthio-(CLl.8)alkylthio, (C2.8)alkenyl,
(C2.8)al kynyl&and a (C3_ 8)cycloal kyl, aryl, heteroaryl or non-aromatic
het erocycl yl @g@up@;agdﬁlt@@tmrou@cﬁadrscap'ci-gnal |y substituted by 1 to 4
substituents .i ndepend tI sel ected fromthe group, consisting of cyano,
am nocar'Bg’ﬁ?I ormha 'Bééﬁ Orfc1_8)al kyl, hal ogen- (CL..8)al kyl, hydroxy, (Cl-
8) al koxy, hal ogen-(C1_8)al koxy, (CLl.8)alkylthio, hal ogen-(C1..8)alkylthio,

(C1_8) al kox al k Cl 8) al koxy- (C1. 8) al koxy
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(CL1.8)al kyl thio(C1.. 8)a| koxy, (CLl.8)al k'f ] thio-(C1_8)al kylth| o0,

(C2_8) al kenyl and (C2 8) al kynyl ; R3 is hydrogen, cyano, hal ogen,

(C1..8)al kyl, hal ogen-(Cl1_ Shal kyﬁ | koxy,
hal ogen(Cl 8) al koxy, hal ogen (C1. 18)a kyIt Bo, (C1_8)al koxy-(C1_8)al kyl,

(C1. 8) al koxy4Cl- 8)al iy Cl_8 8) al kyl t hi o,
(Cl..8)al kylthio-(Cl1_ 8)a I
8) al kylthl o-(Cl1_8)al kylt

%) al kN t hiNH,( C1_8) al koxy, (Cl_

alﬂeenyl or (C2.8)@ kynyl; either - 6 -
R4 is hydrogen, cyano, en, Ml kyl , hal ogen- (C1_8) al kyI

(C1_8) al koxy, hal ogen(Cl 8) X koxly, (CP 8)alkylthio,

hal ogen- (C1. 8) al kyl thi o, (Cl1_8)dRkoxy-(Cl_8)al kyl, (C1.8)alkoxy-(Cl-

8) al koxy, (Cl1_8)al koxy-(Cl_8)al kylthio, (Cl1_8)al kyI t hi o- (CL1. 8) al kyl,

(C1_8) aliRWNGR o- (CL1. 8) al koxy, (C1_ 8)al kyl t hi o- (CL_8)al kyl thio,

c2_8) al kenyl ]
§1 < og)eﬁ (9231/85 a||§'h &r@é’ﬁrgl) Oﬁg '?1‘é|ojg_eﬁf‘(@1 &)alky| hanE@n (é1 BWIEVI Qeshalk6X2 Ralogen

ol
hal ogen((©1- B)SBKQ?‘YQd§y8)3|l‘!lﬁ“%ﬁa|oﬂ9'['ﬂ1 %'kﬂtﬁ!%g@ﬂf{&%)’ﬂ?&t)ﬂ‘ylﬂt {G1@)alkoxy-(C..
C1_8) al
201_83 Zl Oxy (g""?}l gnl(én %élﬁltb@ &?a;mthfélf @b&&k% B)alkylthlo (C1.s)alkoxy, (Ci.
( C1_8) al #8kythjon(Gr 'KSMPk(Qxy)a'kFEM»Ofd):ab)RW@)fh o- (CL. 8) aI kylthl o,
(C2_8) al kenylR, 8k (CCAcFOISHINY, QWI hé?éroaryl or non- %n%ﬂélha\%oc&ﬁﬁled%lﬁ&@e%ﬂﬁf enare

C I"e 8) al
o ?@u&ﬁeﬁtlﬁwm@@m@@ i tiant jdependantiy RS IOLIE hg

”EF??;E s j r&ng@md M@sﬁ&%ﬁoéamnyt hslogéﬁ)g@b >5mﬂ8haagém(cogggw Hﬁd'é’r %gen,
( C18) al KA a)axramgs@hlgemicaa))akkm C1h§&!#¥dika'9 b@ngy@1k)5alkylt'ol@1(ch)a)almmgg1( Cl.

8) al kyl , F“%' Q)Qn&ﬁ-féé fﬁdu&&y (. S%%lk%}ﬁ@ygeglﬁwtﬂuo( (& RIGHHBlC, s)alkyl, (C;.
|

am no- ( ﬁ
NN - @;Oahyxa]km 15+ Dy i Gapr kb, (Gaoy oV (GalalkynykarekasiCont

C15) al 8) al kenyl ,
f) r ()Cg géycmﬂkﬁ LA Heibramd}ld&n roﬁéﬁﬁé@%@%bﬁqﬁ U%T, gfam@% ) al keny
substit uqnélenw substiyted, by(1dg 489@9&1@@5 mdepeuszl_entlz)salektyﬂ from the group,

Eg gg ;?/ ngﬁl..f%&ﬁ/%kﬁﬁﬁ%lﬂb&(@éo L%F h@%&%}ﬁbgl}séeq (C1 ikyé “é(f"i?"Ysm Tinyl,

(C1.8)al alkglk@m halamn (Qﬂ)adisoay G- ;s)al«mhm)mmgyné@i Halkyithio, (@15)3|k0XY-(C1 s)alkyl,

(1. 8 o Gy aRbet @aﬁ%?zr%fgaﬁw‘@ Sfgliih] (Sallyhig-(Cppaliy) (Crpalkyithio

i dent i ca(lcw)ralkeky fleroalkylthor 1a)aWIthlnDGCata)aﬂ®nV|ranﬂK§z dalkmv' 8) al kyl am no

Wt h Vo1 denty Ropapeny s WRIOEERNGS ARRYE balen-(Cladiy IETpaKORThARGER- o
( C1. 8) al (Ryklelkorp G- q)afkldm halogen-6 el diyithio; (52, a&lleqchmalbyin@(a)@!(osy kyl ,

(C1_8) al 1 C | K

(C38) oy AT Aoy Grodh e IEGTIBARE. o Soidh B I Bl: Gaplationy. .
het er oarmlkﬂﬁhbb@ls)almﬁhler(@as)ytke(\xtlgrﬂpab)aﬂwmd;r bonyl, non-aromatic

het erocycl yl cagpny! , (C3_8) cycl oal kyl sul fonyl, arylsul fonyl,

aryl-(C1_8) al ul fonyl, heteroaryl sul fonyl,

het er oaryl- (CL. 8) al kyl sul fonyl, non-aromatic heterocyclylsulfonyl, (C3_

8) cycl oal kyl, aryl, aryl-(CL. 8) al kyl, heteroaryl, heteroaryl-(Cl_ 8) al kyl or
non-aromati c heterocyclyl group G3, V\/ni ch group 63 is optionally
substituted by 1 to 4 substituents independently selected fromthe group,
consi sting of cyano, am nocarbonyl, halogen, (Cl. 8)alkyl,

hal ogen- (C1_8) al kyl, hydroxy, (C1l.8)al koxy, hal ogen-(CLl. 8)al koxy,



group 4, which group 4 is optionally substituted by 1 to 4 substituents
I ndependently selected fromthe group, consisting of cyano, am nocarbonyl,
hal ogen, wG:8j)1aishkys, hal ogen( C18) al kyl, hydroxy, (Cl_8) ackmprge10/070502

hal ogen- (C1_8) al koxy, (Cl_8)al kylthio, hal ogen-(Cl1_8)alkylthio,

(C1_8)al koxy-(C1..8)al kyl, (C1..8)al koxy-(C1.8)al koxy,

(C1_8)al koxy-(C1_ 8)a| kylthl o, (Cl 8) aldg/d t hi o( C1_8) al kyl

(C1_8)al kylthio-(C1_8)al koxy, (Cl1_8)alkylthio-(Cl1_8)al kylthl o,

(C2_8) al kenyIRdatydr6gen, 8yards halpen,KC..4)alkylCh&tBy€rR®D.3)allgt, (C1s)alkoxy, halogen-
ci ther - CroshORaKG ko, floRe™ & PR AP L & bl T oRReRE G oup,
consi st i ghaikaxy, dwséraﬂ@emcceyammm(saamty,lthib@&))akkly(m sJadytibior(C(.Jalkeyal(@y | |
{aicen ool Capeiuo (Feoebatu ool ans * S.t o “rao and RIT i s
i ndependent I Rssehymbgdw fcyan, lhhbggm qaps)am;unbalegemg:@)‘amyycdcogaihoxycyalngen-
(€18 ai By PkPSY (Exd ol B oo Geatatiorid THREHC Pl e Dol g o,
- CH2- CHZpalk ey (m:are)alkoxy (C1 Mmh@f (RLAlgitHioRC3s)akkyli (Clg)ztkytthiot(Cys)alkbaci(@d from
hal ogen- A BPorRieRa. GYaRER: cz@éaﬁ?'m@" "and (CL &) al kyl thi o- (C1-
8)al kyl; or or
R4 and Rs, taken together, are -C(H)=C(H)-C(H)=C(H)- or a (C_g)alkylene group, in
which (Cy.g)alkylene group 1 or 2 -CH,- ring members are optionally replaced with hetero ring
members independently selected from the group, consisting of -N(H)-, -N[(C+.g)alkyl]-, -O-,
-S-, -S(=0)- or -S(=0),~;
Rs is hydrogen, (Ci.s)alkyl, halogen-(C_)alkyl, hydroxy-(Cs)alkyl, (Cs.s)alkoxy-(Ci.
g)alkyl, mercapto-(Ci.g)alkyl, (C4.g)alkylthio-(C4.g)alkyl, amino-(C4.s)alkyl, N-(C,_s)alkylamino-
(Cy.8)alkyl, N,N-di-[(C4.g)alkyllamino-(C,.s)alkyl with two identical or different (C1.s)alkyl
moieties in the N,N-di-[(C.g)alkyl]amino moiety, (C.s)alkenyl, or (C..¢)alkynyl;
R; is hydrogen, (C4.g)alkyl, (C1s)alkyl substituted by halogen, (Css)cycloalkyl-(Cs.
s)alkyl, (Css)cycloalkoxy-(Cg)alkyl, aryloxy-(C4.g)alkyl, (Ci.s)alkoxy-(Ci.s)alkyl, (Ci.s)alkylthio-
(Cy.)alkyl, (C4.g)alkylsulfinyl, (Cyg)alkylsulfinyl-(C4.g)alkyl, (C4.g)alkylsulfonyl, (Cs.
s)alkylsulfonyl-(C4.g)alkyl, amino-(C,.g)alkyl, (C+.g)alkylamino-(C4.g)alkyl, di(Cs.)alkylamino-(C;.
g)alkyl with two identical or different (C,s)alkyl moieties in the di(C,.g)alkylamino moiety,
aminosulfonyl, (C4s)alkylaminosulfonyl, di(C4.g)alkylaminosulfonyl with two identical or
different (C4.g)alkyl moieties, formyl, (C.s)alkylcarbonyl, formyl-(C,s)alkyl, (Ci.s)alkylcarbonyl-
(Cyg)alkyl, (C4.g)alkoxycarbonyl, (C4s)alkoxycarbonyl-(C4g)alkyl, or a (Cs s)cycloalkylcarbonyl,
arylcarbonyl, aryl-(C4_g)alkylcarbonyl, heteroarylcarbonyl, heteroaryl-(C4.)alkylcarbonyl, non-
aromatic heterocyclylcarbonyl, (C,.g)cycloalkylsulfonyl, arylsulfonyl, aryl-(C4.)alkylsulfonyl,
heteroarylsulfonyl, heteroaryl-(C.g)alkylsulfonyl, non-aromatic heterocyclylsulfonyl, (Cs.
g)cycloalkyl, aryl, aryl-(C4.g)alkyl, heteroaryl, heteroaryl-(C4s)alkyl or non-aromatic
heterocyclyl group G, which group G; is optionally substituted by 1 to 4 substituents
independently selected from the group, consisting of cyano, aminocarbonyl, halogen, (Cs.
g)alkyl, halogen-(C4.g)alkyl, hydroxy, (C4.s)alkoxy, halogen-(C,.)alkoxy, (Ci.s)alkylthio,
halogen-(C.s)alkylthio, (C4.g)alkoxy-(C4.s)alkyl, (C1.s)alkoxy-(Cs.g)alkoxy, (Ci.s)alkoxy-(Cs.
s)alkylthio, (C4.g)alkylthio-(C.g)alkyl, (C1.s)alkylthio-(C4.g)alkoxy, (Ci.g)alkylthio-(C4.g)alkylthio,
(Ca.g)alkenyl, (C.g)alkynyl and a (Cs¢)cycloalkyl, aryl, heteroaryl or non-aromatic heterocyclyl



R12 and R13, taken together, are oxo or -CH2-CH2-; and either each
of R14 and R15 is independently selected fromthe group, consisting of
hydr ogen,woyanmsotval ogen, (C18)al kyl, hal ogen-(Cl. 8) al kelCT/EP2010/070502
(C1_8)al koxy-(C1_8)al kyl and (Cl1_8)al kylthio-(Cl1_ 8)al kyl; or R14 and R15,
taken together, are oxo or -CH2-CH2-, in free formor in salt form WO
2011/ 080176PCT/ EP2010/ 070502 8 A hal ogenated group or noiety, such as

hal ogenal kyl , can be nono-, poly- or p“e?=hal ogenated. An aryl group, ring

or noiety is apht h r ref enyl group, rin ty. A
heteroara}P d’ghg'? r‘%‘péﬁ '1478 ¥§”tl’§f h‘bgﬁ“b%ﬁu srfgﬂ?ﬁﬁnga"@tructure,
i n whi crseﬁsédtéu:tr@rhehelgroap, &)n@fstlﬂg of YA RAFIAbEarBoey, hﬁldyéﬁ (O RXAIKYE HEREEN-

monber . GnoByGBHTRIRACr Nk BHEDR Reast oY (ry AN, lesen G plyihio

pyrrolyl, &)blkewk& smnfyw(ch »blko*mcﬂ@kwox& (Cl DaRa2)- wm)du@ﬂﬁub' @zgjawyuh.o-

oxazol yl , 0 trazolyl, p azin

pyri mi dy(|° @Pﬁ‘ﬁﬁ&@%'ky"h n@?ﬂ)éi{(ﬂﬁét(&tﬂ)ﬂ'éwEﬁ'%@ﬂéyasmy'tﬁ'%(ﬁ? )paylﬁe,% | a5 ( ﬁm ety is
a non-ar ; 5-, 6- or 7-nenbered cyclic structure, in which cyclic
structure 1 r|ng menbers are hetero ring nmenbers independently

sel ected frorﬁ’t'ﬁéC@ﬂ}SBﬁ %oﬁ(ﬁsl{ﬁp)n%(%?)(% i t rogen ring nmenber, an oxygen

ring nenber agnds ac(ﬂé;)fmg) -Tdrng R’(?(WSYC(R%WN@% azetidinyl, oxeft anyl ,
pyrrolinyl, pyrrol , tetra rofuryl tetrahydrothlenyl pi peridyl,

pi perazinyl, i ahydropyranyl mor phol i nyl or per hydroazep| nyl . Any
non-cyclic caéd@ﬁra)fRgah@R@iﬂadwéhuenwsem&iﬂoﬁMtﬁ@gmbecdna@ﬁngloﬂdenat om
is straight-chain or branched.
cyano, halogen, (C, g)alkyl halogen (Ci-g)alkyl, (C4.g)alkoxy-(C+.g)alkyl and (C,.g)alkylthio-(C,.
s)alkyl;
or
Rs and Ry, taken together, are oxo or -CH,-CH,-;
either
each of Ryo and Ry, is independently selected from the group, consisting of hydrogen,
cyano, halogen, (C,.s)alkyl, halogen-(C,.s)alkyl, (Cy.s)alkoxy-(C,.g)alkyl and (C,.g)alkylthio-(C,.
s)alkyl;
or
R, and Ry4, taken together, are oxo or -CH,-CH,-;
either
each of Ry, and R3 is independently selected from the group, consisting of hydrogen,
cyano, halogen, (C4.s)alkyl, halogen-(C1.)alkyl, (C1.s)alkoxy-(C1.g)alkyl and (C,.g)alkylthio-(C,.
s)alkyl;
or
R,2 and R;3, taken together, are oxo or -CH,-CH,-; and
either
each of Ry4 and R;s is independently selected from the group, consisting of hydrogen,
cyano, halogen, (C.)alkyl, halogen-(C.g)alkyl, (C,.s)alkoxy-(C1.g)alkyl and (C,.g)alkylthio-(C,.
g)alkyl;
or
Ri4 and R;5, taken together, are oxo or -CH,-CH,-,
in free form or in salt form.

Halogen denotes fluorine, chlorine, bromine or iodine.



Unl ess defined otherw se, carbon containing groups, noieties or nolecul es
contain 1 to 8, preferably 1 to 6, preferably 1 to 4, preferably 1 or 2,
car bon atwowroiifiser7ser ns "al koxy", "al kenoxy" and "al kynexy/Epe@spessvz vel y
denote al kyl, al kenyl and al kynyl groups when |inked by oxygen. On account
of one or nore than one asymmetrical carbon atom which may be present in a
compound of the fornmula |, a correspond ng conpound of the fornula I may
exist in pure optically active formor in the formof a m xture of optical
isomers, e. g. in the formof a racemc mxture. Al of such pure optical
| somers all of their mxture i ncluding the racem c m xtur are part
of "t e s Beefienate aiele o moidth LLER ag hABHERaI0R ca Seis35in Soikot bR, ™ BcPo g
and R7 gyematesi. defi ned hereinbefore in relation to the fornula I, in free
formor in salt form In one enbodinent, the invention therefore relates to
a conmpound of the fornmula NI1 x NH2 R6(1b), R6

An aryl group, ring or moiety is a naphthyl or, preferably, phenyl group, ring or moiety.

A heteroaryl group, ring or moiety is an aromatic 5- or 6-membered structure, in which
structure 1, 2, 3 or 4 ring members are hetero ring members independently selected from
the group, consisting of a nitrogen ring member, an oxygen ring member and a sulfur ring
member, such as furyl, pyrrolyl, thienyl, pyrazolyl, imidazolyl, thiazolyl, isothiazolyl, oxazolyl,
isoxazolyl, triazolyl, tetrazolyl, pyrazinyl, pyridazinyl, pyrimidyl or pyridyl.

A non-aromatic heterocyclyl group, ring or moiety is a non-aromatic 4-, 5-, 6- or 7-membered
cyclic structure, in which cyclic structure 1, 2 or 3 ring members are hetero ring members
independently selected from the group, consisting of a nitrogen ring member, an oxygen ring
member and a sulfur ring member, such as azetidinyl, oxetanyl, pyrrolinyl, pyrrolidyl,
tetrahydrofuryl, tetrahydrothienyl, piperidyl, piperazinyl, tetrahydropyranyl, morpholinyl or
perhydroazepinyl.

Any non-cyclic carbon containing group or moiety with more than 1 carbon atom is straight-
chain or branched.

Unless defined otherwise, carbon containing groups, moieties or molecules contain 1 to 8,

preferably 1 to 6, preferably 1 to 4, preferably 1 or 2, carbon atoms.

The terms "alkoxy", "alkenoxy" and "alkynoxy" respectively denote alkyl, alkenyl and alkynyl
groups when linked by oxygen.

On account of one or more than one asymmetrical carbon atom, which may be present in a
compound of the formula |, a corresponding compound of the formula | may exist in pure
optically active form or in the form of a mixture of optical isomers, e. g. in the form of a race-
mic mixture. All of such pure optical isomers and all of their mixtures, including the racemic

mixtures, are part of the present invention.

In one embodiment, the invention therefore relates to a compound of the formula



in which El, E2, Rl, R2, R3, IR4, R5 R6 and R7 are as defined
herei nbefore in relation to the fornula I, in free formor in salt form In
one enbodwvorniiosbivere i s provided a conmpound of the Examwplray2@s/oasoz sol at ed
stereoi somer wherein the stereoisoner is in the R configuration. In another
enbodi ment, there is provided a conpound of the Exanples as an isol ated
stereoi soner wherein the stereoisoner is in the S configuration. As used
herein, the term"isomers" refers to di¥ferent conpounds that have the sane
nol ecul ar formula but differ in arranggnment and configuration of the atons.
Al so as used herein, the term"an optigal isonmer” or "a stereoisoner"”
refers to any of the various stereo isaq?ric configurations which may exi st
for a given conmpound of thé pre:entErﬁveﬂgion and includes geonetric
isoners. It is understood tl a4 sub tiLy nt may be attached at a chiral -
Fhexef” t ﬁﬁinvention i ncl udes
D t

10 - center of a carb ‘

enantionmers, diastereongefs or dmeres  of & conpoygyl. "Enantioners” are
a pair of stereoisoners Ohat axe _Aep-superinposable mrror inages of each
other. A 1:1 mixture of afair §f eBntioners is a "racenic" mxture. The
termis used to designate a racgm c m xture where appropri ate.

"Di ast ereoi somers" are stereoisofers that have at |east two asymmetric
atoms, DbQHiyhih ch are not mirror-images of each other. The absol ute

st ereochem strE is specified according to the Cahn- Ingold- Prelog RS
system WherF1aEedhpBurti Re Re Beapd Bpar asodfined hereinheforg imeslationtg ther each
chiral ogrR@aI My be specified by either Ror S. Resolved conpounds whose
absol ute configuration is unknown can be designated (+) or (-) dependi ng on
t he di r defregfornyesdpsat M. | evorot at ory) which they rotate plane polarized
i ght at the wavelength of the sodiumD line. Certain of the conpounds
descri bed herein contain one or nore asymmetric centers or axes and nay

t hus gi VB opgsambodineamd,ihe inveption therefere relates ta a campountakthe ferpuda someri ¢
forms that may be defined, in ternms of gabsolute stereochem stry, as (R)- or
(S)-. The present invention is nmeant td include all such possi bl e isoners,
i ncluding racem ¢ m xtures,, opt 'kcalngy/ﬂu.r forms and internedi ate m xtures.
Optically active (R - and Ei%)- 0 s be prepared using chiral

synthons or chiral r ent 8 or \yesghved-ysi ng conventional techniques. If
t he conpound cont ai n?g:gu ,itNe SUNBjituent may be E or Z
np

configuration. |If the coydpou t dtns a di substituflbd cycl oal kyl, the
cycl oal kyl substituent R C Ctg- or trans-configuration. A conpound
of the fornula | may exist %in tautonmgtic form Al such tautomers are part
of the present invention. A conBpund of the fornula | may exist in free
formor in salt form for exanple a basic conpound in acid addition salt
form or iBWhighi di ¢ conpound in the formof a salt with a base. Al of such
free conpoungsgand RAIKSRARE RAbAd R atdlss &Efﬁé&ﬁ&ré‘jﬁﬂéﬁd?é?lpféiatibﬂ tf{h%
enbodi nent, the inveftion relates to a conpound of the formula I, la, IDb,
lc, 1d, foendalif as defined herein, in free form In another enbodinent,
the i nveRileR% conpound of the formula I, la, Ib, Ic, Id, le or
| f as def ?ﬂﬁggoﬁgég}%at?ﬁn@alt form 1n another enbodi ment, the invention
relates to a conmpound of the formula I, la, Ib, Ic, Id, le or If as defined
herei n, J bl i . e invention
» 1hfy RBreS& bk
rel at es tongcégf)br?%%rg, to?m‘t ﬁg %vyréﬁu ce?l nﬂ?o%rng?& fr{%fﬁﬁaﬁfﬂi%%gé’srﬁﬁsglra { I'f as defined
herei n, sterepisamenwbeneincthiisierecisemerddinthe &y configunation.rin paother émbodiment,
enbodi ; ; | I C f Y - N o B
o e B R SR a0 Ut
furt her steneotsomenis,in the S configuration.
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As used herein, the term “isomers” refers to different compounds that have the same
molecular formula but differ in arrangement and configuration of the atoms. Also as used
herein, the term “an optical isomer” or “a stereoisomer” refers to any of the various stereo
isomeric configurations which may exist for a given compound of the present invention and
includes geometric isomers. It is understood that a substituent may be attached at a chiral



the invention relates to any one of the conpounds of the Exanples in free
form In yet a further enbodinent, the invention relates to any one of the
conpoundswof2iisofsanpl es in salt form In yet a furthercemprodionzoz the
invention relates to any one of the conpounds of the Exanples in acid
addition salt form In yet a further enbodinent, the invention relates to
any one of the conpounds of the Exanplkae-in pharmaceutically acceptable
salt form In yet a further enbodinent, the invention relates to any one of
t he corrmeumlsf afcatbioa aﬁxnrrphemfdre, thgdwenﬂrdmnblddaessatdntrbmem diastereoetkréier ei n,

the terns_ "s salts' s to,an fag tbitse addi tion
sal't of et e spriele. Ferilianes: & 6 orirhaShe e ppls

" phar rra(setptenmpbsaun:mptcmlnhaagesaifte&éh ofhlee Adrﬂmrmherofracpamtof enédtrprrmrsm abl e
salts" refers,to salts that .retai,n the q |ca effechr veness .a
properti "facegyc t’Wé‘S&% RSLIGHD iys htPQeF'ﬂ(}%ﬁtai r8 efa'ﬁd“X\ttFﬁ‘tY CEARPERPY are not
bi ol ogi C'Bidsyeresiserhést Weﬁergadem]ersahhta;avbrat Imsytmmgmmdtmmtomspmugdmmf t he

resent invention.are capable,o rmi ng ,ac ase S Vi rtue
P ot e be bl adhe 3 R Pt 1% Bughued Sl Rem i i St diuiataring b o1 o,
Phar macahé Caahd |yrgadce:pto@m-s systeth. yuker & oanpahrtdas eamré)enémrbmedthu th

enzoat e,

d d .
by ! at eI RALD R G810 e ettt BV BnErR o BT el oul rat e,
canphor sdehippunaes Whosdtébsbluﬂ@édmdumbrh & urtkaows kbhw bé heaghmlea of)adre-) depénidinice,

et handi sul f onat e rat e e | u at e I ucu hi ppur at e"
i or o dybe caectipe MPREE o ESotSDE hED sy Ras doBred Rl funf: bF
mal at Ie Wi th of 1A S6uiM D lmncteérﬁirecéf theeyﬂnpbmdsrwsbuﬁeeiﬂqmatcentarmapbl tdroat e,
na ate, nicotinate, .nitrate, octa anpat e, .ol eate, oxa almtate,
b o ey s KM A D £ s AT ARG Ur SR BE S CRLChIER Slastereodls!
pol ygal éhﬁdlbth)é”r&&é?eorﬁdirﬂémc)fmhethﬁmrb%tdi;ﬂnédmmeﬁm‘sm absdidite Stdrésuhleaistry,

J uoroacet at e sal I nor anr G, .acids from which

tartrate, Bgs% %e nd tri (t th'
salts cdi( d eiRfRseRtLveRton s MeApS 1 InqiNAg Al rpi°§ DIE{1RPMEIS.ar obr omi ¢
aci d, suhdludihg rateimic middres opéicalis parudfonh@sphcmermearateimmrgan Opticaliy dgtife om

whi ch s bhe derived includ tic acid i,onjc
B0 o RAneR S aRamers, ik be IEPee0iging, cEVALEVRNoNa DL EA0RS TUBRATE aci o
fumaric u%ﬂtgcbon'&rérlittoaél tecitidubs. cnithé ic6mpourst cdmrms)a doalsle Giondir&heiethbstm&ot d,

met hanesul fonpc aci d, ethanesyl fonic acid nes oni ¢ acid and

sul fosaI'T'%)S/P?E i Gpnfigia ‘Pﬁaclz | gIRyn Eegﬁ'f‘éﬁl ‘%&Eté' e fIPoPEH W51 t s can be
formed vdytloakpasupstituent g lve andis dpaans-confiyuegioni ¢ bases from which salts
can be derived include, for exanple, ammonium salts and netals from col ums
Ito XIl of the periodic table. In certain enbodiments, the salts are

deri ved A tempead ofthe forhaladimay exdtrim@automeric dbred. WisubR giugsthers)are part of thel ver ,
zinc, and - 12 - copper particularly suitable salts include ammoni um

pot assi LR‘E?S%H\"EW;' Mcal ci um and magnesi um salts. Organic bases from which
salts can be derived include, for exanple, primary, secondary, and tertiary
am nes, substi tut sti tuted

| udi | 1
ani nes, ‘¢§¥PPRUNGR g'é"g nglsadra%% % %fé {?E’Fi(}é '%/%agﬁcfﬁég rtje,%gfag' € 8355i ¢ ani nes
i ncl ude do&m@ua@m & a@dltudtemtarbm Bean atidicicompoundlinghé siel ofra gadt, with a base.

di et hyl a si ne, um ne er e and tronet ham ne. The

phar n%ceépt‘?r}csétf’h })/'eEtEE'@B?‘é{ng@"szla&g@fppa{ﬁélt ¢ BLashpt 'PYﬁr}E‘ﬂt"i on can be

synt hesi zed from a parent conpound, a basic or acidic noiety, by

conventi onal caI hods. neral | ts can be prepar d

react i nd"PP@@ ef"tSr rrmantr Ggt‘*’csot %Hb%"“&tpf’ﬁﬁ‘sf %hﬁ%n‘gtlrci @' En‘?fﬁ%t of
the appra%meﬂaé@ hbr%ﬁﬁ i ﬁe@formsrnmrotr@aerrWdumHnt Khéjreentiondtelatesats Ragdaipdbund

B QMR R

typi cal ltye ﬁﬂéﬁﬂu@derwés tor dmtwunerof tHé fannma gaan 1B, 180ldy RIGr,If ardefrmea hateii, ur e of

the two. Ge medi.a th
Ll hanel in AEgAalaN 5o . A REhES ST padiment b Pughieh rétﬂ@w?a S LA
Lists ofth@&dmraornai It Ué uabéer Faktdefieedhhdreinfl Muharmacditicaliyraccéisablegaipn’ s

Pharnaceutr Scl ences Mack Publ i shi Eas

P 17 et s heE b M e beaTT s 13 Soop R o1 sl o
and Use"lpblg, I3t Rhdr Ipaidefbietereir, M hedtodKidtide\daitribren. i y&er fuphys erﬁS&ﬁr)‘tentWten
both a basic group and an acid group are present in the sane nol ecule, the
conpounds of the present invention may also forminternal salts, e.g.,
zwitterionic nolecules. Furthernore, the conpounds of the present
invention, including their salts, can also be obtained in the formof their
hydrates, or include other solvents used for their crystallization. The
conpounds of the present |nvent|on my |nherentIy or by desrgn form

.y . o v o o o . .



The present invention includes all pharmaceutically acceptable

i sot ope-| abel ed conpounds of the formula |, wherein one or nore than one
atomis /weneiwvmpi7aced by one or nore than one at om havipog/Brb@osa0me2 at omi ¢
nunber as, but an atom c nmass different from the one(s) usually found in
nature. Exanples of such isotopes are those of carbon, such as 11C, 13C or
14C, chl orine, such as 38Cl1, fluorine, such as 18F, bronlne such as 76Br,
hydr ogen, such as 2H or 3H, i odi ne, sadfl -as 1231, 1241 1251 or 1311,

i h N 15N, 50, h
Ceh 9 o pVeRicrrglles 12 ang apk chiedeionids of g Exaielbain fee Lmb MRS he

f or nul a furtikérenitsodim @i aghe Ghveyition wlaeeﬁfarajrtaieagwwmpddms of theDéahiphs ihn t he
0.t hose Sktj led in e. art

Exanpl es or, by a con tional . tech t t

or g arsahioi ekt ur et SBEedELL Meavestion lgento g SiSorhe SomBPURAT The
I nfo[) plortﬁé E?&Bﬁllces :[ih bfidw@ﬂon §4i fopR. |n§,tuﬁa ft?rfheZ bl:nbfmiyhe% QNé mﬁemroeuartelalfets to

met abol i ¢ st abl | i 0 a.co e formul a ich may result in,

or - oxaryened te farasids Shirs Bgmaasin pred dseutall absmmab S oI PoBheed
dosage faﬁﬂﬁhéﬁéfﬁﬁ&dimeﬂetﬁeah%ritlsmaﬂl@s kY 6k mﬁ@@&ﬂﬁﬁurﬂfs df iR Estinipléstinl,

for exalr}gl q‘]hose ihcorporating a radi oactive isotope, such as 3H or 14C,
may be UYIEPSIONER §8t BIMsubstrate-tissue distribution studies. Conmpounds of

the formula | W|thap05|tron emtting isotope, such as 11C, 18F, 13N or

150, may, be usef ul ositron em S§|egq t onogr aph SPET or SI n | e phot on
em ssi or\tYiRg eé%!"ttb MspRt csraalts) relgry dp ar acid adé't' Rgr R salt of a

subst ratd%mf@@ﬁébﬂ{he%\@ﬁﬂaﬂewﬁs wF?JllﬂTeﬂﬁ%Hkhl@ﬁ*dh?érrﬁéé‘e%ﬂéa’i&b@e;ﬁé&lé( §élt§‘3 in
accordance with the invention include those wherein the sol vent of

cryst al | hedems rPhasfrasrutically agseetable\palisfeters (o saits that getaindhe biglpoicabt one, d6-
DVBO.  Casfieetithes®hind pRpeiies of tHebompolinds SNARUMERtON ahd® WhidHtygicall re het Ic,

Id, le or If that contain 8%3(?%88 capabl e of acting as donors and/o

accept orkiolpgically\af ofhipEwiss 4R - B many £a5es. Hhe sApRAURGS ebthenyesest s with

sui t abl angention wed @dpafalé%f%rﬁmgl@@& Qn%r BaseSdalts %P/ WiGe? the SRséRe df R0
conmpounds of formula 1 le or [f by known co-crystal

f or mi ng G Eathoxy! grgerismr;q"ew@oﬁm@th@f’et%de grindi ng, heating,
co-sublimng, co-nelting, or contacting in solution conpounds of forrmula 1,
la, I'b, Ic, Id, le or If with the co-crystal former under crystallization

- 14 - cpdmm?mm@amcree@b%cwba%w@rwﬁ §7R be fremeg pvithdporganic agife anflc
co- cryst&baﬁ.@aa’aésegns&étﬂe aébmtéiSéﬁidat@tﬁesﬁamr%m/m@a&am.déence the

|nvent|on further provides co- cr{;sta s conprising a conpound of formula I,
| a, tplgarbqnaate/pgr bgpate; bisyl{ate/giitatg ﬁa@ﬁb@épﬂfﬁ!ﬁ@@ C'I"PfédeY'W\?é‘?ﬂhl%'Her el at es to

a COWPOLmﬂbrﬂkobﬁWoﬁﬁénairﬁe ethbﬁ’dlsdlf’anatbc furh&ratd, %Id&épt'afe 'gﬂxcﬁﬁﬁé IQéd?bﬁHte' n
salt form in cyano, hal ogén, (C18

hal ogen-HiRRUraEa) W‘O'OQ'&R@)"&L I@SW“aFﬁi?@@%ﬁJ?@Eb'OBﬂtﬁl 'RWFU"‘{“@F‘B?@ iyl thio,
hal ogen-f5idafd) %&Mﬁét@'rﬁancfe@e,%@é M‘nétﬁ%ls@bﬁétgy aph(t@%t@)ﬂgbéﬂﬁfé( r{l&hnate

8) al koxy, (CI_8)al koxy-(C1.8)alkylthio i O-

(CL_8) al litjatenoctadecanedtyy %9@9 0@!916 ralra@mqmqaiq @%owhﬁt pyqrﬂgfm

C2_8) al
(2250 o M AP ok, WO b bmbarsr.

hydr oger\SU"O?aiU-’Y'P@ tag‘fr@te(@sylel)eanéltafwmcet% galts. [nerganisacids bem vbvchsalsmat i ¢
het er ocyGntle &rrgb'@ w@udew EQarﬁﬁlg%d@chlo?lc%fd AVHRbHASMIIA, 'stuﬁﬁﬁéjaé?d' nitri 0 4

substituents 1| ndependently selected fromth consi'stin cyano,
ani nocarasishgnd pmpbg@hamq c@a;aéw;qlds T O Rol o, B RSteck SaNTBcfor

Cl. 8) al X |
glal ogZan &@mbl( 2 83 i ﬁl?fdy 3 h?dl k3 |@5&9 él g&l_ﬁgaé;ia %Ls(#lgﬁgtq fhaleic acid, malonic acid,
(CL. 8)al smtyuc(agp Hyraan tq@pcs;m R@fjgaqd:bea;ca¢ Reiftc mapdelic acid

|
5 et e ond e BB b Utz
Ccycl oal Wrmaaetylca"mcgp lewase radﬁl@ﬂn aaltsmm ke fn:m%cl witly mpggangmmip)rww whi ch
group Sﬁb%s%s%si Ridlda¥eSHORMHiIAH Shits R4 ?i:etd‘ér%oGlHaﬁ&é,tfgfég%ﬁqlé}%wt'y

sel ect romt group, consi sting ano, am noc

( C18) al ksAlts andm@glgirpmlccg;ramskytp ths}fdh@pgrlocﬂmblegqu(@j{yem odiments, the salts

?zéllogsgl rg%ﬁ%%lfj@@aéﬂ.&ﬁlpﬁ%% é%‘. %’Eg@?'%fg%@? %@Eﬁlﬂk}%ﬁ NiiGer, zinc, and

(C1_8) al koxy-(C1_8)al kyl thio, (CL.8)alkylthio-(CL.8)alkyl,

(C1_8)al kyl t hi o( C1_8) al koxy, (C1.8)alkylthio-(C1_8)aIkylthio, (C2_8) al kenyl
and (C2_8)al kynyl; (5) R2 is a (C3_8)cycloal kyl, aryl, heteroaryl or
non-aromati ¢ heterocyclyl group GL, which group GL is optionally
substituted by 1 to 4 substituents independently selected fromthe group,
consi sting of cyano, hal ogen, (Cl18)al kyl, hal ogen-(C1..8)al kyl, hydroxy,



8) al kyl, hal ogen-(C1_8)al kyl, hydroxy, (Cl-8)al koxy, hal ogen-(Cl1_8)al koxy,
(C1_8)al kyl thi o, hal ogen-(Cl_8)al kylthio, (Cl1_8)alkoxy-(CLl.8)alkyl,

(C1_8) al kweye(1@eBpal koxY, (CLl-8)al koxy-(Cl- 8)al kYl t hi ®CT/EP2010/070502
(C1_8)al kylthio-(C1_8)al kyl, (C1_8)alkylthio-(Cl_8)alkoxy,

(C1_8)al kylthio-(C1.8)al kylthio, (C2_8)al kenyl and (C2.8)al kynyl; (6) R2
is a (C3_8)cycloal kyl, aryl or heteroangl- group GL, which group Gl is
optionally substituted by 1 to 4 substituents independently selected from
t he gr ougpppen paitistiliary suifableysaits incideraparactiony potassiliro gsoajung, Chld)na bRy | |

hal ogen-&Clq% al k%'(l;ﬁ hydr oxy, (Cl_8)al koxy, hal ogen-(Cl_8) al koxy,

(C1_8)al 9? , ogen-(Cl_8)al kylthio, (Cl1_8)al koxy-(Cl_8)al kyl, (Ci1_
8) al koxY- (C1. 8) al koxy, (Cl_8)al koxy-(C1_8)al kylthi o,

Cl_8)al kyl thio- 8 C1.8 ax
( C18) ol b egseerom i) st eah bELBsd g 167 oxaids, SRy sesangery.
(C3.8) cyaﬁdotahiaw ammeylsubstnthtetimmmwihclgdmglpaﬁi?allywbcwhng;smqutulﬂi aminept i onal | y
substitutefj rX 0,4 substit ents i.nd ently. sel. ecteq fromthe group,
consi st | TGS A8 Basik R EHER oS A Gt Stgeitic Sy
hal ogen-i§épko _ﬂ)lahinysl beriZ;atH!l‘rmeholm@:b G)B&iahobamlné]aleﬂWmlﬁé;Jllﬁl)e'a,lnk@twnme
(C1_8)al k | t hio, n (|C1 8) al kylthi o, (C1_8)al koxy-(CLl. 8)al kyl,
(01 8) al ‘?{92'?%?;"%?’ %@W‘ NQ-C1. 8) al koxy- (C1_ 8)al kyl t hi o,
(C1. 8) al kylth| o-(Cl1_8)al kyl, (C1_8)alkylthio-(Cl_8)al koxy,

(18l (ol 0al Che Al Ly 0.0 o Blal el aad (S e SRbse tomBy 1 T o

4 substi ﬁananttdampbdmpemhsm dryackiid moiegq b]‘/ eomaeibienay bmmucamaaoeg i Bgnerbillygyano,

("o ol ek et SR ety P adg Yrop bAoA e compoinds Wi 2
hal ogen-téithiBinatricydnidunoof thélbpﬁﬁophétexmsé G;ucB)aeIN@yICa Mg or K hydroxide,

Cl 8)al kox C | k 8 k | kyl t

(I8 ol EoRdiates breatmsta o né Meordy SRRnbrTes. (kS s e compounds with

§ . B o Mo meki ot ?ykm?e"??;’f 5 4501 Syt e ol |
Conse)  HRRBF e oh ofsahic e ot e vt dhesivet | Sehegaly bR el oo,
(r:]glnz Ig Z}[’\ Imgdmiuke:iymst) ettgivaceatsater éthandl, |sdsmbm]&in or(aﬁ‘létg&)ergé lsyéile,swatgcla kvz)l’;(e;e

(o OO RAPE Tl of MOEH stz sRtsoal B teud ST B Rt s e

(C1_8) aIMmaé@ilchl)@dléQMéf ZOtﬁleciB)MédkdX;bhé!@ﬁg_B:bﬁipbw tHdston, Pa., (1985); and in

(C1. 8) al kyl al k 1. 1 ko

(B ol et Bl b sof bt Sl U sy oo oty
i s a het(wirg\CGH,oNeinbeid, Genhbny) 200up GL is optionally substituted by 1 or
2 substituents independently selected fromthe group, consisting of cyano,
am nocar bonyl, hal ogen, (Cl1_8)al kyl, hal ogen-(CLl.8)al kyl, hydroxy,

g C|1_8) alee:!Lry goﬂhédklﬁmp]grbﬁ‘ﬂ afid ah labm%(grodﬁre pPesnk il th@s@me molecule, the
al ogen- thio al KOX
(G178 i eRpUN e Preyt iyention gy s 5im itplgali 3. guiteronic

(CL. 8) alrkptetdiesn- (C1_8) al kyl, (C1.8)al kyl t hi o-(CL. 8) al koxy,

(C1.8)al kylthio(C1_8)al kylt hi o, (C2_8)al kenyl, (C2_8)al kynyl and a
(C3_8)cycloal kyl, aryl or heteroaryl group &, which group & is
unsubst IFEuﬂl'\ednore thé@;ompo(:ﬂds $12heé pressntanydntion, incliding thiejrlsalis, cvan aGo bewhi ch

bstityted b stit
hdependiAng e BrimprRigrEtaeg 26 s ude s SoRRgie SBoR Jar el Gization
am noc amwndmpduaas)gﬁne ptéskBy inldntion niey inlgrant(y@r bY)driskivil fornhyélvstsy witwx o,

Cl 8)al C | k .. (Cl1 8)al kylthio, .. .
ST Gon AR asc ) b Sptable SoNeAY (ipRama ket e fore. égs intendedyattoa
2 g?xlyrllve(nﬁ‘&n Gotdooto f(&vaﬂécﬁbhd/hhslédl@lted (GBI Nl Cre )09
a a OX a |1 O |
(C2_8) 2ok arGobptan 4 SRound @b e Beia et (o shrmatitisaly (10) ro
ls phen)dccéﬂitaﬁle&alt@thefedﬂpﬂ‘bﬁdir@oﬁmbr@rwafew mgleoulps. (sudwrsoWent:rholsbumu@hwe 1,

, or, 4 r nmber etero ri ers .independentl ted from
Che r oUROHFTEPEY HEF 1S ROSTTRSEHICP] A AL N % g EHoriols hiifber and
a sul fur ring nenber, which group Gl is optionally substituted by 1, 2, 3
or 4 substituents independently selected fromthe group, consisting of
cyano, am no, am nocarbonyl, hal ogen, (Cl4al kyl, hal ogen-(Cl4al kyl,
hydr oxy, oxo, (Cl4al koxy, hal ogen-(Cl4al koxy, (Cl4al kylthi o,
hal ogen- (Cl4al kyl t hi o, (Cl4al koxy(Cl4al kyl, (Cl_4al koxy-(Cl4al koxy,
(C1_4)al koxy-(C1_4)al kyl thio, (Cl4alkylthio-(Cl4alkyl, (Cl_
4) al kyl t hi o- (Cl4al koxy, (Cl4al kylthio-(Cl4al kylthio, (C24al kenyl,



(14) R2 is a pyridyl or pyrazinyl group which is optionally substituted by
1, 2 or 3 substituents independently selected fromthe group, consisting of
cyano, havogen,os(Gs. 4) al kyl , hal ogen(Cl4) al kyl, hydr oxy pcomp2010/0305at koxy
and hal ogen- (C14) al koxY; (15) R2 is a pyridin-2-yl or pyrazin-2-yl group
which is optionally substituted by 1, 2 or 3 substituents independently

sel ected fromthe group, consisting of cyano am no, am nocar bonyl,

hal ogen, (Cl14)al kyl, hal ogen- (C14)alkyl "hydr oxy, oxo, (C14)al koxy,

?acllg)g SP(I(%%A ePLZflS %% [e %{a@gﬁé}\a%ﬁ&e{ﬁhe &["&g&éf}l“ l?é/fleltshtio?he complex where

(C14) al Nﬁé)sol(/éﬁt%cﬂéwé tshwater. (C14) al kyl t hi o- (C1. 4) al kyl ,
(Cl4al kyl t hi o- (C14) al koxy, (Cl- 4)al kylthio-(Cl4al kylthio, (C24)al kenyl

(C2.4)alkynyl 4al kenox and (C24a nox r|d

O pyt act I EmppuHs A RE AR SRt EVEionc Ak Sals cwtiin iy scvaled Yprest Ty ¥
subst i t urmdrentiysrdyciedigntfbyn pely@otphd. All uoht gutyngdrph® areqsarisofihe pesemnt cyano,

hal ogen,. %ﬂ%4éalkyl, hal ogen- (Cl4al kyl , hydroxy, oxo, (Cl4al koxy and
halogen IkoxY; (17) R2 is a pyridin-2-y1l or pyrazin-2-yl group which
is optionally substituted by 1 or 2 substituents independently sel ected
fron1th rou consj.sting,o ano, I N fluoro, Rhro chl or o,

hyar oxy| THRGRBSen RO atHes AL RacATieals aqcopRoRisqtaserapp i agppynds
pyrazi nydf tige fwnuldﬂl Wwhereh chelstndratiiesh dhe dtomds Parereplabed by u@@busmaMhmer el n
one of the ub tliu§$ts i S ocated at the ara ositi rid

oyt asi nyfheG a0 Sans e nampaas Pk et Bftararn o8, areline &
are i ndmam;emnhanrsﬁte@t Edarhplesiot iehgédibses a‘r@rms‘étdfasrb@h mm@"@ﬁi’mes

an nocar, en, s Cldal kyl , hal; Cl- 4)al dr ox 0X0,
(CLly o koo s TR G B, SUctrh, T PO oStchaise i DYQEe06T PHER S Hhi o,
(CL14) al kardy; iodihéaslich as 16%1:124a12ﬁ@¢931|( %@bk@@th a6 an’i‘%%&géﬂs‘&:@h ky Q)i o,

ClL_ 4 | Cl4al k | th Cl4),
( Claal kot Sihr 90 Bhtisphopua, Breh,As T Eo SRR SLEN 658, ArSdione-abeled pampats y
and ( C24aluke'fwmma | céﬁ%)a prépdréd By amdé;é aﬁél \Agddsaéltﬁbge dBsEriiedVif e Exdmples

substi t ut é’ 3 substituents erein one of the substituents
is | ocat%ﬁ’ "c”'l‘f%"tﬁ’é‘tagteﬁ%?‘ﬁ U?P"E‘fmtﬂf'l%sepsﬁ"ieﬂwth&@’ﬂiﬁ'@z?%?ﬂ’prgwﬁﬁ% rel ative
to the aazotdp.cél|th|@é|ecnmég\ahtedr@tdmﬁd1ma@mastrhbmt;&;rardh df%dﬁéﬁiéd%ﬁtdp& Sihect ed
fromthe qro consi stin ano, . hal ogen, %ﬂi’gll?gi

hal ogen- iScthaf)ax r°vw% 'C(Stefﬂ'}vatpkaoeam *@J@ﬁw'ezim%w (20)

R2 is a reyiilt ifli for dxam I@rarphﬁbféébé'd #r Wo-BHIPIE ofMhednipdufdl BFini rbdiced ddade 2 Of
3 substituents and er ei on%ef t he sugéstltu nts is |located at the para
2t°9§

posi t i orfSBHIrGPRAE, (ertAnkIS &5 GOmAGYD 9&*5 FIWi3 kfotexa@pledheste am de

li nker aﬁ@brpdsmn@g a rédl@adW@i%btdp!éeéﬁcﬁ R drnftenﬁésdw&éea if @ha;:éreémb&mal t he
ano, hal o (Cl4al k hal ogen( Cl4al kyl , hydroxy

group, consi Stl n en
oxo, (ClLESV&ERY bgﬂen ﬁaﬁsg&%m@me& formulaiw'th a(m? omm'@n&'sammdwc
pyrazi nyas ‘4c op, ioe Ffo ﬁva“ylﬂé'ijs'efdﬂrﬁﬁbshbbn?erﬁﬁsngn &Hﬁ&érbﬁrge(PEﬂ' ) anéinyeer ei n one

of the substituents is |ocated at the para position and one of t

subst i t RN eraispign sPRpUied tPRRIGPIN R T)tﬁt%e%ﬁ sﬁeeﬁ?mfwubatratayr azi nyl
group r elesépt¥€odcpantiesa de | inker and wherein the substituents are

i ndependent|y selected fromthe group, consisting of cyano, am no,

am nocar bonyl , hal ogen, (Cl4al kyl, hal ogen-(C1.4)al kyl, hydroxy, oxo,

(CL4al KopparmbBabRany ézﬂeéadab@%wa(é;lnéb@drhaﬂaemm the ﬂvesﬁmr ihErhdédrogé Whkfsin
(C1_4) al koxy- (Cl4a| K (Cl4al koxy ?%)@yg 4al koxy- ( Cl4al kyl t hi o,

(Cl4al kythe ﬁP'Me'Qt@I Yﬁl‘&lﬁtm’( may be mqq'ﬁadiy é@iﬁ'&# Q28 d6-acetone, d6-

4) al kyl tieo( C1_4al kyl t hi o, (C24al kenyl, (C24al kynyl, (C24al kenoxy, and
(C2_4)al kynoxy; (22) R2 is a pyridyl or pyrazinyl group which is
substituted by 2 or 3 substituents and wherein one of the substituents is
| ocat ed @mbmdeaﬁaqeqa%ﬁnbﬁn eae&neaﬁ‘da,fofmﬁmwbﬁé g, tv@na Jelof If'tl%%ﬁl@mat the

ortho position of th razinyl group relative to the am de

| i nker aHAURShearapble qfr?@ %%mqjieﬁ'ﬂ%owmpm@éhwﬁwybwsmse!ep ¢anahie ofe
group, CRRfing r<:b-r€>9ys‘ilils W)fﬁ@@itab‘l@é&&?&al fofrhert) ﬂ\é@él oo-é?gétQIg %y(&lﬁ'r@ b&réll from

hydr oxy, oxo, (Cl4al koxy and §C14al yridin-2-yl
or pyr az§ImpRLpgs Q?f@ﬂbu‘ﬁ,ﬂ’l lanlb; |§ Bh ?"' by l@l@pmcozcwat@bﬁormlnsmr@ceamsw%lpbl n
one of thgcsiiped .h&uusabﬁna. Ir@ﬁﬁﬁge@o%hbﬁ.h.ﬁ P%ﬁe@ﬁ?'ér'cgﬂtaé m%%uu%nthe
substituents is | ocateéed at 'the ortho posi |on 0 he pyridin-2-yl

pyr azi n-Gampougds abfofrauladi iaelb l9 tdaée erf with thergoserystalforprrrundar @m%talllzatlon
substituents are independently selected fromthe group, consisting of

cyano, hal ogen, (Cl4al kyl, hal ogen-(Cl1_4)al kyl, hydroxy, oxo, (Cl4al koxy
and hal ogen-(Cl_ 4)al koxy; (24) R2 is a pyridin-2-yl1 or pyrazin-2-yl group
which is substituted by 2 substituents and wherein one of the substituents



(26) R3

I s hydrogen, cyano, hal ogen, (Cl4al kyl, hal ogen-(Cl4al kyl,

(Cl4al koxy, or hal ogen(Cl_4)al koxy; (27) R3 is hydrogen; (28) either

19 - R4
(CL_8)al

hal ogen-

iwohyormsges, cyano, hal ogen, (C18)al kyl, hal ogerec@P28)abdsyt ,
koxy, hal ogen-(Cl1_ 8)al koxy, (Cl1_8)alkylthio,
(C1_8)al kylthio, (Cl1_8)al koxy-(Cl_8)alkyl, (C1_8)al koxy-(Cl_

8) al koxy, (Cl1_8)al koxy-(C1_8)al kyl thie14(-C1_8) al kyl t hi o-(CL. 8) al kyl,
(C1L.8)al kylthio-(Cl_8)al koxy, (Cl1_ 8)al kylthio-(Cl_8)alkylthio,

( C2_8) al dondifibns and isGAtiBY ed-kpysials tharety Rymied. Byithbiegenicrystpbiioomensanaigperthose

S A AT e 05 e

(CL_8)al
(C1.8)al
(ClL_8)al

8)al kyl thio-(C1_8)al kylthio, (C2.8)al kenyl, or (C2_8)al kynyl; or R4 and R5,
t aken t dgeehainenttodimecitsthe v ntichHipratesH) a compauhdCof B ddrikylih ¢a,db,dodd, lien

& compqunt of Sgradukenlx ia, 1§, @, 18)lalok &xy- ( C1_8) al kyl t hi o,
kyl t hi o- (Cl_8)al kyl, (C1.8)alkylthio-(Cl_8)al koxy, (Cl1_

whi ch (Cll'df%‘ﬁ'! Kyl ene . R 1 or\‘yécﬁ:CHZ- ring menbers are optionally

repl aced’

consi sti

29) R4 |§ h hal 4) al kyl., | - kvl ,
o o TR ok RRBhaidtiny Boanty Kl cSes bR BS SRor RIS o gen,
( C14) al kydikosyal®griky(tiid Anabden-(C. tiakgittab kex y)alkoxy-(Glsraan (CLdalrblyercy

RA 1S hy arlgcg&n(ag)ralk%%- BNk, T, o)ty Wi RISy le MISARRL . H3fkdn e S

hydr oger?;

oo & iR
ng of -N(H-, -N[(CL.8)al kyl]-, -0-, -S, -S(=0)- or -S(=0)2-:

g)alkylthio-(C4.g)alkylthio, (C,.g)alkenyl, or (C,.s)alkynyl;

(2) Ry is hydrogen, cyano, halogen, (Cy.4)alkyl, halogen-(C4.4)alkyl, (Ci4)alkoxy, or halogen-
(C14)alkoxy;

(3) Ry is hydrogen;

(4) Rz is a (Cis)cycloalkyl, aryl, heteroaryl or non-aromatic heterocyclyl group G, which
group G, is optionally substituted by 1 to 4 substituents independently selected from the
group, consisting of cyano, aminocarbonyl, halogen, (C,.s)alkyl, halogen-(C,_g)alkyl, hydroxy,
(Ci.s)alkoxy, halogen-(C,_g)alkoxy, (C,.g)alkylthio, halogen-(C,.g)alkylthio, (C4.g)alkoxy-(C..
g)alkyl, (C,.g)alkoxy-(C,.s)alkoxy, (C,.)alkoxy-(Ci.g)alkylthio, (Ci.g)alkylthio-(C,.g)alkyl, (Ci.
g)alkylthio-(C,_g)alkoxy, (Ci.s)alkylthio-(C4.g)alkylthio, (C..g)alkenyl, (C,.g)alkynyl and a (Cs.
g)cycloalkyl, aryl, heteroaryl or non-aromatic heterocyclyl group G,, which group G, is
optionally substituted by 1 to 4 substituents independently selected from the group,
consisting of cyano, aminocarbonyl, halogen, (C,.g)alkyl, halogen-(C,_g)alky!, hydroxy, (C;.
g)alkoxy, halogen-(C,.g)alkoxy, (C.g)alkylthio, halogen-(C,.g)alkylthio, (C_g)alkoxy-(C4.g)alkyl,
(C1.s)alkoxy-(C.g)alkoxy, (C.g)alkoxy-(C,g)alkylthio, (C,_g)alkylthio-(C4.g)alkyl, (Ci.s)alkylthio-
(Cy.g)alkoxy, (C,.g)alkylthio-(C,_g)alkylthio, (C,.)alkenyl and (C,.g)alkynyl;

(5) Rz is a (Cjg)cycloalkyl, aryl, heteroaryl or non-aromatic heterocyclyl group G4, which
group G, is optionally substituted by 1 to 4 substituents independently selected from the
group, consisting of cyano, halogen, (C,.g)alkyl, halogen-(C,.)alkyl, hydroxy, (Ci.s)alkoxy,
halogen-(C,_g)alkoxy, (C.g)alkylthio, halogen-(C4.s)alkylthio, (C,.g)alkoxy-(Ci.s)alkyl, (C4.
g)alkoxy-(C4_g)alkoxy, (C4.s)alkoxy-(C.g)alkylthio, (Ci.s)alkylthio-(C.g)alkyl, (C4.s)alkylthio-(C,.
g)alkoxy, (C,g)alkylthio-(C4.g)alkylthio, (C,.s)alkenyl, (C,.g)alkynyl and a (Cs.g)cycloalkyl, aryl,
heteroaryl or non-aromatic heterocyclyl group G,, which group G, is optionally substituted by
1 to 4 substituents independently selected from the group, consisting of cyano, halogen, (C;.

I'ndependent|ly selected fromthe group,

(31)



R5 is halogen; (33) R4 is hydrogen; and R5 is fluoro; (34) R4 is
hydrogen; and R5 is hydrogen or fluoro; (35 R4 is halogen; and R5 is
hydr ogen;wo(8fiyosemeh of R4 and R5 is hydrogen; (37) R6PCI/EPYE0OQEBN2
(C18) al kyl, hal ogen-(C1.8)al kyl, hydroxy-(Cl1_8)al kyl, (Cl1_8)al koxy-(Cl1_
8) al kyl, mercapto-(CL. 8)al kyl, (C1_8)alkylthio-(Cl.8)alkyl,

am no- (Cl 8)al kyl, N-(Cl1_8)al kyI am no( 1 8)al kyl,

N, N-di -[(C1_8) al kyl]am no- (C1_8)al kyl "wrt'"h two i dentical or different

o (Co. Sy HToeR Cagpig o Gy kg, RepdegkreCapakiie (3) ko

is ( C13)hﬁld©énr(0%)aik9lim@€(a1 £)8lkox3)-€0.k)dlIkyl, (€1.F8koxy-(C1DalkBRy, (€14 akEyaOsy! ., or

Fluorines SR T Skt Sy T (C.e)alkylthio-(Cra)alkoxy, (C1e)alkylthio-(Cse)alkylthio,
(C..s)alkenyl and (C,.g)alkynyl;
(6) Rz is a (Cs.s)cycloalkyl, aryl or heteroaryl group G4, which group G, is optionally
substituted by 1 to 4 substituents independently selected from the group, consisting of
cyano, aminocarbonyl, halogen, (C4.s)alkyl, halogen-(C,.g)alkyl, hydroxy, (C.s)alkoxy,
halogen-(C,.s)alkoxy, (C,.s)alkylthio, halogen-(C,.s)alkylthio, (C.s)alkoxy-(C4.s)alkyl, (C,.
s)alkoxy-(C,.g)alkoxy, (Ci.s)alkoxy-(C.s)alkylthio, (C4.s)alkylthio-(C4_g)alkyl, (C.s)alkylthio-(C.
s)alkoxy, (C.g)alkylthio-(C4.g)alkylthio, (C.,.g)alkenyl, (C,.s)alkynyl and a (Cs.s)cycloalkyl, aryl or
heteroaryl group G,, which group G; is optionally substituted by 1 to 4 substituents
independently selected from the group, consisting of cyano, aminocarbonyl, halogen, (C.
s)alkyl, halogen-(C,.s)alkyl, hydroxy, (C.s)alkoxy, halogen-(C,.g)alkoxy, (C,.g)alkylthio,
halogen-(C,.g)alkylthio, (Ci.g)alkoxy-(C4.s)alkyl, (C4.s)alkoxy-(C,.s)alkoxy, (C.s)alkoxy-(C;.
g)alkylthio, (C.g)alkylthio-(C4)alkyl, (Cs.s)alkylthio-(C.s)alkoxy, (C4.g)alkylthio-(C4.)alkylthio,
(Czg)alkenyl and (C,.g)alkynyl;
(7) R; is a heteroaryl group G,, which group G; is optionally substituted by 1 to 4 substituents
independently selected from the group, consisting of cyano, aminocarbonyl, halogen, (C;.
g)alkyl, halogen-(C,.s)alkyl, hydroxy, (C.s)alkoxy, halogen-(C,.s)alkoxy, (C,.s)alkyithio,
halogen-(C,.g)alkylthio, (C.s)alkoxy-(C4.s)alkyl, (C4.g)alkoxy-(C,.s)alkoxy, (C;.s)alkoxy-(C;.
g)alkylthio, (C1.g)alkylthio-(C4.)alkyl, (C.s)alkylthio-(C,.s)alkoxy, (C4.s)alkyithio-(C,.g)alkylthio,
(C..s)alkenyl, (Cas)alkynyl and a (Css)cycloalkyl, aryl or heteroaryl group G,, which group G,
is optionally substituted by 1 to 4 substituents independently selected from the group,
consisting of cyano, aminocarbonyl, halogen, (Cy.g)alkyl, halogen-(C1g)alkyl, hydroxy, (C;.
g)alkoxy, halogen-(C,.)alkoxy, (C4.s)alkylthio, halogen-(C,.g)alkylthio, (C4.s)alkoxy-(C,.s)alkyl,
(C1.g)alkoxy-(C1.s)alkoxy, (C4.s)alkoxy-(C,.g)alkylthio, (C4s)alkylthio-(C.g)alkyl, (C4.g)alkylthio-
(Cq.s)alkoxy, (C4.s)alkylthio-(C4.g)alkylthio, (C,.g)alkenyl and (C,.g)alkynyl;
(8) R; is a heteroaryl group G4, which group G; is optionally substituted by 1 or 2
substituents independently selected from the group, consisting of cyano, aminocarbonyl,
halogen, (Ci.s)alkyl, halogen-(C,)alkyl, hydroxy, (C4.s)alkoxy, halogen-(C;.s)alkoxy, (C;.
s)alkylthio, halogen-(C,_s)alkylthio, (C,.s)alkoxy-(Ci.s)alkyl, (C4.s)alkoxy-(C.g)alkoxy, (C,.
s)alkoxy-(C,_g)alkylthio, (C,.s)alkylthio-(C,_g)alkyl, (C4.s)alkylthio-(C,.s)alkoxy, (Cy.s)alkylthio-
(Ci.s)alkylthio, (C,.s)alkenyl, (C.,.s)alkynyl and a (C;.s)cycloalkyl, aryl or heteroaryl group G,,
which group G, is unsubstituted;



(41) R6 is (C13)alkyl, or fluorine-substituted (Cl3)alkyl; (42) R6 is

met hyl, fluoronmethyl, or difluoronethyl; (43) R7 is hydrogen, (C18)alkyl,
(C1_8) al kywb 2ulsbi7but ed by hal ogen, (C3.8)cycl oal kyl - ( Cec®)rzbkiylo70502
(C3.8)cycl oal koxy-(C1_8)al kyl, aryl oxy-(C1_8)al kyl,

(C1_8) al koxy-(C1_8)al kyl, (C1.8)alkylthio-(Cl- 8)alkyl,

(C1_8)al kyl sul finyl, (C1.8)alkyl sulfinye-(Cl_8)al kyl, (C1_8) al kyl sul fonyl
(C1_8) al kyl sul f onyl (Cl 8) al kyl, am no-(C1_8)al kyl,

( 5:1 ~8) al {8y Rals aroaryGi. H)exblryl grodi G@waﬂitlabﬂovbmmﬂpt(odﬁé _)Bs)misktyaltel?l?yt 1 2, Gar
i ti di t (,C t 1 8
moi ot y. - haniRisrisgngePenpeR ISPt S M dPre RSy €EVaR A i nosul f onyl
\(MCE h8'; W:)amn‘ieﬁérbﬁr@ll lh)ilo@hf Q‘Cﬁrsfag{i/l G‘n@blﬁ)aﬁ-:(diysl()allapﬂwﬁlrcﬁ@, oiop (Tkdalkoxy, haéc;gelnk I

a car : v 1- a . .8)a n :
(G 8 oA By IS, Rafogemdkalbbiny iRy {pig Al Crafaikom A Cs.
(C3_8) CYé)é"@@lka&MmWCI s)@‘kwhﬁﬁ'(@&’fa‘kyﬂhm(ﬂ %)@‘ES‘L@&WWWW(W Bwlkoxy, (C+.

het er oar t eroar 1 bo non

ot or ocy R BT A e B e el R ozm kep e aNe g akomony:

aryl - (C1(18) R}, lsygheHyIfop@ys- or b&ﬁ@h@&é& heterdpy\group G, in WhICh structure 1, 2, 3, or 4
heteroar 1 (C1.8)al kyl sul fon non-aronmati ¢ het eroc sul fon

B Cvel oG MSgBaré Heipre (i MsimAses i doRRBRE Ao GYTE 1 pApYP CORSHNE B 1 o
non- ar Or@hitrﬁg&ﬁ?hﬁﬁ Rfeybey| andhx@gén fig mehibehaid 8 ¢DIfrdingmétaberOWRich broup G,
substi t ut ed r}/q{l to 4 substituents independently selected fromthe lg;proup

consi st i BGPBeNaly sibstituled FIY)&a@ BoRyA s”‘ﬁ%\‘l“@@té fndepepdently selegted from the gro

hal ogen- {dnbisting bkdyano Nthing Xaminbéakhshyk IHagen, (@L)@{l@nhé {@I hydroxy,
Cl. 8) al kyl t hi hal C18|k|h Cl

(O )l e e (b il Papkony e évlthm i

Cl 8)al | L t

(CL6) 4 yII"L'IV‘S“%c%”“@*Z Pt <f>czé'%<bg9akwxeésax¥m.o (Crallyl, C:.
(G5 5) oSty (G Tapky: (S0 BRYIY (C oY BO o e Gt Ut (5o gt oup G,

whi ch gr 9alRerfeky |§noqp;t2c]g[k§\,l1éw substituted by 1 to 4 substituents
i ndependentl sel ected fromthe group, consisti ntg of cyano, .am nocar bonyl,
A

hal ogen, (1 (‘tfnSFeﬁ gnemhesedpRirroen OrquRyG in wshstRicturet, %;)3a9k6f<'99 members

hal ogen- ér@:he@r@th%mﬁe@m@)&ﬁéﬂ@éhﬁﬁé&ed@@*r@ﬂQﬁe é@hp&bﬁél&ﬁhé Bf #nitrogen ring
(C1. 8) al kox

(Cl1. 8) al k8 e'( en osy@ﬁrkrm rnember(@m %yt&flwng mwt@I @)@n gipup G is optionally

( C1_8) al ypstitpieer c¥C11.28)3%|r K%Mstltlﬁ&ﬁ&%éﬁéﬁwehm %Ié@dﬁbﬁ'tké’ FdUipOconsisting of
(C2_8) al kenyl an 2) Y R7 i1s (Cl8)a ){

(C1_8)al wasa%qrmmoeara'naw oy, hét‘%@f‘e afaw l, §aleasnS: 4)%UF'II AP RXOcC

opt i onal I)ank&&bﬁalb@ﬁ&m%o&yt(m Dalkypiid, 'Ha!tﬁ;@h%cl.ﬂglﬂﬁm'@?m J&Mk&@L(E,?L)%W(yF rom

the grou consi s am noc ?/ l
hal ogen- Caialpar- r&p c Gelaio C oD (C iAo A-EetoBy nl GeldRyithio-
Cl. 8) al fgy! I 1

ECl 8) :l )IaIk'o ;’i glé’lggﬂ‘ﬂc( @Ié)‘a»gitigﬁkég%ﬁikg(lﬁg@) Myﬁzly(dz FalkEhdkg ¥nd (C,.
(Cl4a| ky4)@|h¥rt9xt 01 8) al kyI (C1_8)al kyl t hi o(C1_8) aI koxy,
(C1_8)al gy ﬁhls% é Me?éd(ﬂétén)'aﬂll (&%ﬁ)lﬁw&%ﬂtmc&@:lj@ & by BYihg Ai¥nters
(C3_8)cycl oaf kyl, aryl, heter oary or non-aronatic het'erocyclyl group G4,
whi ch gr@f&dﬂe@to rlﬁg Umﬂbﬁﬁ%\mﬂgpendezﬂy selegied frpmihe gravp consisiting efdstroger Fieg

d I bonyl ,
'hgl ggggdﬁa I&Iloxrg%ﬁ 0 &Mg@g@%@ﬁam%m uk)?luﬁ&ﬁke?ﬁcfié?gum&z @6%3‘231 ﬁﬂbﬁ&%ﬁi ony
hal ogen-%§ tlfs)esll ok, 3ecCt SSP%IIUI@N mdgpemntbxgweqt@s{freméhquum GOHSISt'ng of

E %_—gg :: %yéxy-rﬁa?lg_e@) 1[€ﬁlky|!1(hg eﬁ)(% Q?EY)I fé)@ﬂ‘%@( %&‘(’%3/ ﬂioxy and halogen-(C;.

(C1_8) al 48lke4yi o- (C1_8) al kyl t hi o, (cz 8) al kenyl and (C2.8) A kynyl: (45) R7

o 3 RS, U iy SRt it (3 bl

( C1_6) al irdegendently qe)egteq/ﬁr@ammwup c(o@gnstg)g;gfmygao kaphino, aminocarbonyl, halogen,

(C3_ 6)cy r 0 I stituted by
1, 2, or 'ﬁglthfalt% ?@x’}alk hgadd}ﬁtﬁo ?er"éct egqﬁ&%nt@;%alrkéu%legonm sting of
cyano, haalm@m halpdem@h a"(mmwa(%y)alkqxw(agéaikxld@a)lakwy (%@)dmmo(@

hal ogen- (Cl4al koxy, (Cl_3)al koxy-(Cl_3)al kyl and (Cl1_3)al koxy-(Cl_3)al koxy;
(46) R7 is hydrogen, nethyl, ethyl, isopropyl, acetyl, nethoxyethyl,

met hoxycar bonyl , di chl or oet hoxycar bonyl, met hoxymet hyl car bonyl ,

cycl opropyl carbonyl, pyridinyl, or nethyl substituted pyrazolyl; (47) E
is -C(R8)(R9)-, or -C(R8)(RI9)-C(R1O)(R11)-; (48) El is -C(R8)(R9)-; (49
E2 is -C(R12)(R13)-, or -C(R12)(R13)-C(R14)(R15)-; (50) E2 is

- O(R12) (R13) - ;



(51) either each of Rg and R9 is independently selected fromthe group,
consi sting of hydrogen, cyano, hal ogen, (C18)al kyl, hal ogen-(Cl. 8)al kyl,
(C1_8) al kwwyo(1@koGyal kyl and (Cl_8)al kyl t hi o- (Cl4al kyl ; ponr/ERgo1@ndsk9, taken
together, are oxo or -CH2-Cl-12-; (52) either each of Rg and RO is

I ndependent|ly selected fromthe group, consisting of hydrogen, cyano,

hal ogen, (Cl13)al kyl and hal ogen- (Cl1_3) %I kyl; or Rg and R9, taken together,
are oxo or -CH2-CF12-; (53) either eadd -of Rg and R9 is hydrogen; or Rg

a0 RO, SAs55-(2RhIBT. EoSaiPier i Rl oS b iR, ()

group, c@;salkyitig, (¢g4)bu<dnpg(ma4)ao<yayl,o(,czn)@uegexy, ahgl@z\ﬁélkwoxy;

(G 8 a1 ST Relkch sy B e GIpubueychrtbRoaly SHESHItSstat hedor Spbstingnis

- CH2- CH2ndependently selected from the group, consisting of cyano, halogen, (C1.)alkyl, halogen-
(Ci4)alkyl, hydroxy, oxo, (Cs.4)alkoxy and halogen-(C,4)alkoxy;
(15) R, is a pyridin-2-yl or pyrazin-2-yl group which is optionally substituted by 1, 2 or 3
substituents independently selected from the group, consisting of cyano, amino,
aminocarbonyl, halogen, (C;4)alkyl, halogen-(C,.4)alkyl, hydroxy, oxo, (C,4)alkoxy, halogen-
(C44)alkoxy, (Cs4)alkylthio, halogen-(C,4)alkylthio, (C4.4)alkoxy-(Cq4)alkyl, (Ci4)alkoxy-(C,.
s)alkoxy, (Ci4)alkoxy-(C4)alkylthio, (C4)alkylthio-(C44)alkyl, (C44)alkylthio-(C44)alkoxy, (C;.
s)alkylthio-(C4)alkylthio, (C,4)alkenyl, (C,4)alkynyl, (C.4)alkenoxy, and (C,.4)alkynoxy;
(16) R, is a pyridin-2-yl or pyrazin-2-yl group which is optionally substituted by 1, 2 or 3
substituents independently selected from the group, consisting of cyano, halogen, (C,.4)alkyl,
halogen-(Cs4)alkyl, hydroxy, oxo, (Ci4)alkoxy and halogen-(C,.4)alkoxy;
(17) R, is a pyridin-2-yl or pyrazin-2-yl group which is optionally substituted by 1 or 2
substituents independently selected from the group, consisting of cyano, amino, fluoro,
bromo, chloro, hydroxyl, oxo, methyl and difluoromethoxy;
(18) R, is a pyridyl or pyrazinyl group which is substituted by 1, 2 or 3 substituents and
wherein one of the substituents is located at the para position of the pyridyl or pyrazinyl
group relative to the amide linker and wherein the substituents are independently selected
from the group, consisting of cyano, amino, aminocarbonyl, halogen, (C44)alkyl, halogen-(C.
s)alkyl, hydroxy, oxo, (Ci4)alkoxy, halogen-(C;4)alkoxy, (Cs4)alkylthio, halogen-(C,.
s)alkylthio, (C44)alkoxy-(Ci4)alkyl, (Ci4)alkoxy-(Cq4)alkoxy, (Cs4)alkoxy-(C44)alkylthio, (C;.
s)alkylthio-(C14)alkyl, (Cy4)alkylthio-(C44)alkoxy, (C.4)alkylthio-(C44)alkylthio, (C,4)alkenyl,
(Ca4)alkynyl, (Co4)alkenoxy, and (C,4)alkynoxy;
(19) R; is a pyridyl or pyrazinyl group which is substituted by 1, 2 or 3 substituents and
wherein one of the substituents is located at the para position of the pyridyl or pyrazinyl
group relative to the amide linker and wherein the substituents are independently selected
from the group, consisting of cyano, halogen, (Ci4)alkyl, halogen-(C,4)alkyl, hydroxy, oxo,
(Ci4)alkoxy and halogen-(C44)alkoxy;
(20) R; is a pyridin-2-yl or pyrazin-2-yl group which is substituted by 1, 2 or 3 substituents
and wherein one of the substituents is located at the para position of the pyridin-2-yl or
pyrazin-2-yl group relative to the amide linker and wherein the substituents are
independently selected from the group, consisting of cyano, halogen, (C;.)alkyl, halogen-
(Cy4)alkyl, hydroxy, oxo, (C4)alkoxy and halogen-(C4)alkoxy;



(56) each of R10 and R11 is hydrogen; (57) either each of R12 and R13 is

I ndependently selected fromthe group, consisting of hydrogen, cyano,

hal ogen, wGkoB)mbikyl , hal ogen-(Cl. 8)al kyl, (Cl_8) al koxyPCTEP3)1alokosb2 and
(C1.8)al kylthio-(Cl.8)al kyl; or R12 and R13, taken together, are oxo or
-CH2-CH2-; (58) each of R12 and R13 is independently selected fromthe
group, consisting of hydrogen, hal ogen18¢C18)al kyl and hal ogen- (C1_8) al kyl ;
(59) each of R12 and R13 is independently selected fromthe group,

consi st i(@y) RS islaymyridgen pyaZibg) grblgy Whigh ds hﬂisﬁtyﬁeﬂ-tﬁyﬂo& ad:bs]ituents(a&@l)wluéreiher

cach o ey e R RESE M o R R RS R 1
R13, takstithé ogfed ﬂswitionaﬂ ¢heopyoidgir or-pYFREAILGoGRISAtMS-to Witcsraids liRdE anBWheréiﬁQ and
19 20 R SARSRIEN, 5 hesierly e FR B0 s ot s e on "
hy dr ogenamif&8arbahyiHaldgeand, Hialkgy @stogEH-(S) Jdikyy, | hydaxy, oxo, (C4)alkoxy, halogen-
(Cy4)alkoxy, (C14)alkylthio, halogen-(C44)alkylthio, (C1.4)alkoxy-(Cs.4)alkyl, (C14)alkoxy-(Cs.
s)alkoxy, (C14)alkoxy-(Cs4)alkylthio, (C4.4)alkylthio-(C.4)alkyl, (C44)alkylthio-(C,4)alkoxy, (Cs.
alkylthio-(C,)alkylthio, (Cz.4)alkenyl, (C,4)alkynyl, (Cz4)alkenoxy, and (C,4)alkynoxy;
(22) R; is a pyridyl or pyrazinyl group which is substituted by 2 or 3 substituents and wherein
one of the substituents is located at the para position and one of the substituents is located
at the ortho position of the pyridyl or pyrazinyl group relative to the amide linker and wherein
the substituents are independently selected from the group, consisting of cyano, halogen,
(Cy.4)alkyl, halogen-(C44)alkyl, hydroxy, oxo, (Ci.4)alkoxy and halogen-(C,.4)alkoxy;
(23) R; is a pyridin-2-yl or pyrazin-2-yl group which is substituted by 2 substituents and
wherein one of the substituents is located at the para position and one of the substituents is
located at the ortho position of the pyridin-2-yl or pyrazin-2-yl group relative to the amide
linker and wherein the substituents are independently selected from the group, consisting of
cyano, halogen, (Ci4)alkyl, halogen-(C;_s)alkyl, hydroxy, oxo, (C14)alkoxy and halogen-(C;.
s)alkoxy;
(24) R; is a pyridin-2-yl or pyrazin-2-yl group which is substituted by 2 substituents and
wherein one of the substituents is located at the para position and one of the substituents is
located at the ortho position of the pyridin-2-yl or pyrazin-2-yl group relative to the amide
linker and wherein the substituents are independently selected from the group, consisting of

cyano, amino, fluoro, bromo, chloro, hydroxyl, oxo, methyl and difluoromethoxy;

(25) R; is hydrogen, cyano, halogen, (C.g)alkyl, halogen-(C,.s)alkyl, (C1.s)alkoxy, halogen-
(C1.s)alkoxy, (Cy.g)alkylthio, halogen-(C;.g)alkylthio, (C4.g)alkoxy-(Cis)alkyl, (C4.g)alkoxy-(C.
g)alkoxy, (C4.g)alkoxy-(C4.g)alkylthio, (C4.g)alkylthio-(C;.g)alkyl, (C4.s)alkyithio-(C.g)alkoxy, (Ci.
g)alkylthio-(C.s)alkylthio, (C,.s)alkenyl, or (C,.g)alkynyl;

(26) R; is hydrogen, cyano, halogen, (C;4)alkyl, halogen-(C,4)alkyl, (Ci.4)alkoxy, or halogen-
(Cy4)alkoxy;

(27) R; is hydrogen;

(28) either



R12 and R13, taken together, are oxo; (62) either each of R12 and R13 is
I ndependently selected fromthe group, consisting of hydrogen, nethyl and
et hyl ; orwBha1iasoi7R13, taken together, are oxo; (63) RPeTIEP2q10CL3)sat kyl ,
and R13 is hal ogen-(Cl1_8)al kyl; (64) R12 is (Cl3)alkyl, and R13 is

hal ogen- (Cl1_3)al kyl; (65) each of R12 and R13 is hydrogen; (66) R12 and
R13, taken together, are oxo; (67) elther - 23 - each of R14 and R15 is
[ ndependent ly sel ected from the group,” 1®onsi st i ng of hydrogen, cyano,

(17 %5) sl PotPact crans dPlpen! (st Silpor€C o i ipiereabgbl ko or

- CH2- CHZ)alkoxy, (C.s)alkylthio, halogen-(C,.g)alkyithio, (C4.g)alkoxy-(C,.s)alkyl, (C.s)alkoxy-(C;.
g)alkoxy, (C,_g)alkoxy-(C,.g)alkylthio, (C,.s)alkylthio-(C,.g)alkyl, (C4s)alkylthio-(C,.¢)alkoxy, (C4.
g)alkylthio-(C,.g)alkyithio, (C..s)alkenyl, or (C,.g)alkynyl; and
Rs is hydrogen, cyano, halogen, (C4.g)alkyl, halogen-(C4.g)alkyl, (C4_g)alkoxy, halogen-(C..
g)alkoxy, (C.g)alkylthio, halogen-(C,_g)alkylthio, (C,.g)alkoxy-(C,.s)alkyl, (C4.s)alkoxy-(C;.
g)alkoxy, (C.g)alkoxy-(Cs.s)alkylthio, (C4.s)alkylthio-(C4.g)alkyl, (C.g)alkylthio-(C4.¢)alkoxy, (C4.
g)alkylthio-(C4.s)alkylthio, (C..g)alkenyl, or (C..g)alkynyl;
or
R4 and Rs, taken together, are -C(H)=C(H)-C(H)=C(H)- or a (C.g)alkylene group, in which
(Cis)alkylene group 1 or 2 -CH,- ring members are optionally replaced with hetero ring
members independently selected from the group, consisting of -N(H)-, -N[(C,.g)alkyl]-, -O-,
-S-, -S(=0)- or -S(=0)~;
(29) R4 is hydrogen, cyano, halogen, (C14)alkyl, halogen-(C,4)alkyl, (C4.4)alkoxy, or halogen-
(C14)alkoxy;
(30) Rs is hydrogen, cyano, halogen, (C14)alkyl, halogen-(C44)alkyl, (C;4)alkoxy, or halogen-
(C44)alkoxy;
(31) R4 is hydrogen, or halogen; and
Rs is hydrogen, or halogen;
(32) R, is hydrogen; and
Rs is halogen;
(33) R, is hydrogen; and
Rs is fluoro;
(34) R, is hydrogen; and
Rs is hydrogen or fluoro;
(35) R, is halogen; and
Rs is hydrogen;
(36) each of Ry and Rs is hydrogen;

(37) Rs is hydrogen, (C4.g)alkyl, halogen-(C,_g)alkyl, hydroxy-(C,_g)alkyl, (C,.g)alkoxy-(C.
g)alkyl, mercapto-(C,.s)alkyl, (C4.g)alkylthio-(C,.g)alkyl, amino-(C,_g)alkyl, N-(C,.g)alkylamino-
(Cis)alkyl, N,N-di-[(C.g)alkylJamino-(C,.g)alkyl with two identical or different (C.g)alkyl
moieties in the N,N-di-[(C,.)alkyllamino moiety, (C..s)alkenyl, or (C,g)alkynyl;

(38) Rs is (Cy.g)alkyl, or halogen-(C,.g)alkyl;

(39) Rs is (Cy3)alkyl, or halogen-(C;.;)alkyl;



(68) each of R14 and R15 is hydrogen. The skilled person woul d understand
that the enbodinents (1) to (68) may be used independently, collectively or
i n any cowbDi2oatdserveor sub-conbination to the limt the scompeab/ovize2

i nvention as described hereinbefore in relation to conpounds of the formula
I, la, Ib, Ic, Id, e or If. In one enbodinent, the invention relates to a
conpound of the formula in which -281 is hydrogen, cyano, hal ogen,
(Cl4al kyl , hal ogen-(C14)al kyl, (Cl4)al koxy, or hal ogen-(Cl4al koxy;

R2 i s phaoyR, is(Cas)alkyloor fluorimerbastitltée{@Gaikyy,l group GL in which structure

1, 2, 3, 4 rin nbers are h. r I ng menbers independently sel ected
from t he(4g } Bei§ (t'bﬁg'@i ?r?f[‘ﬂﬁr'ﬁ? s‘ébsﬁ ‘ﬁ?cggéﬁ)q%? HE menber, an oxygen ring menber
and a suylppr, EinmahyERdRREmethili 6MdiflicPerRetl; | S opt i onal I y substituted by 1, 2,
3 or 4 subst]tuents i ndependent |y sel ected fromthe group, consisting of

cyano, am no, am nocarbonyl, hal ogen, (Cl4)al kyl, hal ogen-(Cl4al kyl,

hyd
4 ggg B3R Igl r‘&;éh k(@xi)alkblafc%?dkﬁcgaﬁsl}.ﬁ}twa%'ralﬁ &t;gydybiabm (Craal

(Cl4al k s)emaallsqun ELVI L2 1y3951"FM| qu Qalkayyy( lalkyt @1( a)alkylthlo (C1

4) al kyl t, w&m Q@éaikz@mnw((@ ll)alkk?%blhm ééca%énﬁiflk¢d1E,)'&I@lsuk%/ﬂi\tksﬂwlsulfonyl-
(C24al ky’

i ndepenc(@me)lakkyls aminet(€a- 8)9Mh\(@1lfaéa"@f‘%'(m°d6n&§?|§¥h %@@P"WW‘F'B@'@N 5) 2Kk Wish

hal , ,
1200 R ICTy ) i (4 Sl RO 21
hodr ogerfC: DalppminasfonhiHGonaKTames kY| WICHAIHR Ui o P RY(C: Pl

6) al kyl 6 ,
e

(C3_6) cw&alkxawwbowr(b‘myIkoxmrtwnwe(@@a)a% pr g(%ukpyébaik&slﬁanbppyls@mlff@rbpnyled by

cyano, VT ELRBKIEHBEHE, MSRRTIRSI BOLAEIAE, ity Bons et o 110
Al ogen-TetsraardisarboryACayercielyspEnyB paisonyina v Cralaalsaryi| C1 3] al koxy:
Cora 1 O Ted e Inny BB RS AR 30
or g)cycloalkyl, aryl, aryl- (C1 8)a|ky| heteroaryl heteroary (C1 s)alkyl or non- aromatlc
heterocyclyl group Gs, which group G; is optionally substituted by 1 to 4 substituents
independently selected from the group, consisting of cyano, aminocarbonyl, halogen, (C.
g)alkyl, halogen-(C,_g)alkyl, hydroxy, (Ci.g)alkoxy, halogen-(C.g)alkoxy, (C.)alkylthio,
halogen-(C_g)alkylthio, (C,.g)alkoxy-(C.s)alkyl, (C.s)alkoxy-(C.g)alkoxy, (C.s)alkoxy-(Cs.
g)alkylthio, (Cqs)alkylthio-(C_g)alkyl, (C4.s)alkylthio-(C4.g)alkoxy, (C.s)alkylthio-(C.g)alkylthio,
(Ca.s)alkenyl, (C,.g)alkynyl and a (Css)cycloalkyl, aryl, heteroaryl or non-aromatic heterocyclyl
group G4, which group G, is optionally substituted by 1 to 4 substituents independently
selected from the group, consisting of cyano, aminocarbonyl, halogen, (C.s)alkyl, halogen-
(Cy.g)alkyl, hydroxy, (C4s)alkoxy, halogen-(C,.g)alkoxy, (C1.s)alkylthio, halogen-(C,.s)alkylthio,
(C+.g)alkoxy-(C4.g)alkyl, (C1.s)alkoxy-(C4.g)alkoxy, (Cy.s)alkoxy-(C,.s)alkylthio, (C4.s)alkylthio-
(Cy.)alkyl, (C4.g)alkylthio-(C4.g)alkoxy, (Cy.s)alkylthio-(C,.s)alkylthio, (C,.s)alkenyl and (C..
s)alkynyl;
(44) R; is (Cy.g)alkyl, (C1)alkoxy-(C1.g)alkyl, or a heteroaryl group G;, which group Gs is
optionally substituted by 1 to 4 substituents independently selected from the group,
consisting of cyano, aminocarbonyl, halogen, (C,.g)alkyl, halogen-(C,.)alkyl, hydroxy, (C;.
g)alkoxy, halogen-(C_)alkoxy, (Cqs)alkylthio, halogen-(C,_g)alkylthio, (C4.g)alkoxy-(C.s)alkyl,
(C,.g)alkoxy-(C_g)alkoxy, (Cqs)alkoxy-(Cy.g)alkylthio, (Cy.s)alkylthio-(C.s)alkyl, (Cy.s)alkylthio-
(C4.8)alkoxy, (Cy.g)alkylthio-(C.s)alkylthio, (C.,.¢)alkenyl, (C,s)alkynyl and a (Ca.s)cycloalkyl,
aryl, heteroaryl or non-aromatic heterocyclyl group G, which group G, is optionally



R8 and R9, taken together, are oxo or -CH2-CH2-; and either each of
R12 and R13 is independently selected fromthe group, consisting of

hydr ogen,woyan@sotval ogen, (Cl..3)al kyl and hal ogen- ( C1_®ralgrgérooesoRl2 and
R13, taken together, are oxo or -CRL6R17- CR18R19- wherein R18, R17,
R18 and R19 are independently selected from hydrogen and fluoro; in free
formor in pharmaceutically acceptable salt form In another enbodi nent,
the invention relates to a conpound of-&e formula R7 IR 2 in WhICh

g merBPRURE b0t SLtRr s RARoOe Y B RRAEHEAT) EerBEE SoeBng Phe. g oup
consi si t¢y@go(ﬁmmo¢urbdsmefaldgleng(0mm@r ha@@eﬂ%&gﬁﬂkﬂlﬁwrﬁ?n@r altstya sul fur
Subst 1 ¢ Jereden sl By guis Paleprati vk 5 Jalsmin & p>a5<vbf&2y§no
??;11?021) Zar)aug?@a(wgau«bxy 18] Hairexy (b@l)amﬁfmg (gﬁgbmsmmlaﬁkﬁm SJAKGRIASYC,. 0XO.,
hal ogen- "b@i ’&) %iﬂﬂ%ﬁFB (8 gﬁﬁ%)@%‘&ﬁﬁ 'R %/(C%ﬂg'ﬁyé\ykoxy (Cl 4) al koxy,
(Cl4al kogsy Rﬁkﬁbiﬂgbh;ﬂm.s)a(kﬁlﬁalb &Hdﬂ 5%}614(@5 %lkox;‘ Eie,j&u@)l glthio- - 25 -

(C14)al kox (C14Lal kyl t hi o- ( C14) al ky t hi o 42 al kynyl ,
(C24) al keéql{ o (Eepalkaxysambenyxalogen- (Cis) alkoxycarbonyl ( 1.6)alkoxy-(C,.

s)alkylcarbonyl, (Cs¢)cycloalkyl, (Cs¢)cycloalkyl-carbonyl, or a heteroaryl group optionally
substituted by 1, 2, or 3 substituents independently selected from the group consisting of
cyano, halogen, hydroxyl, (C14)alkyl, halogen-(C,.4)alkyl, (Ci.4)alkoxy, halogen-(C,.4)alkoxy,
(C1.3)alkoxy-(C,.5)alkyl and (C,.3)alkoxy-(C_s)alkoxy;

(46) R; is hydrogen, methyl, ethyl, isopropyl, acetyl, methoxyethyl, methoxycarbonyl,
dichloroethoxycarbonyl, methoxymethylcarbonyl, cyclopropylcarbonyl, pyridinyl, or methyl
substituted pyrazolyl;

(47) E1 is -C(Rg)(Ro)-, or -C(Rg)(Re)-C(R10)(R11)-;

(48) E4 is -C(Rs)(Ro)-;

(49) E: is -C(R12)(R13)-, or -C(R12)(R13)-C(R14)(R1s)-;

(50) Ez is -C(R12)(R13)-;

(51) either

each of Rg and Ry is independently selected from the group, consisting of hydrogen, cyano,
halogen, (C.g)alkyl, halogen-(C)alkyl, (C1.)alkoxy-(C+.s)alkyl and (C.g)alkylthio-(C4s)alkyl;
or

Rs and Ry, taken together, are oxo or -CH,-CHo-;

(52) either

each of Rg and Ry is independently selected from the group, consisting of hydrogen, cyano,
halogen, (C,.)alkyl and halogen-(C,.)alkyl;

or

Rs and Ry, taken together, are oxo or -CH,-CH,-;

(53) either

each of Rg and Ry is hydrogen;

or

Rs and Ry, taken together, are oxo;

(54) each of Rg and Ry is hydrogen;

(55) either



R4 and R5 are independently hydrogen, or hal ogen; R6 is (Cl13)al kyl, or
fluorine-substituted (C13)al kyl; R7 is hydrogen, (Cl_6)alkyl,
hal ogen- (Wb 26)1aiskys, ( Cl4) al koxy- (Cl4) al kyl, (Cl- 6) al kylccarbawphoso2
(C1_6) al koxycar bonyl , hal ogen-(C1_6) al koxycar bonyl, (Cl1_6)al koxy- (C1-
6) al kyl carbonyl, (C3_6)cycl oal kyl, (C3_6)cycl oal kyl -carbonyl, or a

het eroaryl group optionally substituted2by 1, 2, or 3 substituents

i ndependent|ly selected fromthe group consisting of cyano, hal ogen,

hydr oxy|eachGL R)pard/R,, isiatiegsmdediylstledtéd/from (K&l droab kapngistimabidyeinededl djanbk oxy,
and Ry 1TEagsa Sgaleioh PelegBiRG g G st i 45 G B G AP
each of df12 and R13 is independently selected fromthe group, consisting of
gt ot g Ry saken Bt s RO THobR e mceut 1 cal 1y accept abl e Sal
form | n56) éachtdidr;, ambRgiigrRydrogérhe i nvention relates to a conmpound of the
formula RO1 7 R

(57) either

each of Ry, and Ry is independently selected from the group, consisting of hydrogen, cyano,

halogen, (Cy.g)alkyl, halogen-(C.g)alkyl, (C_g)alkoxy-(C4.g)alkyl and (C,.s)alkylthio-(C.g)alkyl;

or

R, and Ry, taken together, are oxo or -CH,-CH-;

(68) each of Ry, and Ry3 is independently selected from the group, consisting of hydrogen,

halogen, (C4.g)alkyl and halogen-(C,_g)alkyl;

(59) each of Ry, and Ry; is independently selected from the group, consisting of hydrogen,

(C4.s)alkyl and halogen-(C,_g)alkyl;

(60) either

each of Ry, and Ry; is independently selected from the group, consisting of hydrogen, cyano,

halogen, (Cs.3)alkyl and halogen-(C,.3)alkyl;

or

R, and Ry3, taken together, are oxo or —CRsR17-CRgR 19~

wherein Rys, Ry7, R and Ry are independently selected from hydrogen and fluoro;

(61) either

each of Ry, and Ry is independently selected from the group, consisting of hydrogen, (C..

s)alkyl and halogen-(C,.;)alkyl,

or

Ri2; and Ry3, taken together, are oxo;

(62) either

each of Ry, and Ry; is independently selected from the group, consisting of hydrogen, methyl

and ethyl;

or

Ri2 and Ry;, taken together, are oxo;

(63) Ryz is (Cqg)alkyl, and Ry; is halogen-(C.g)alkyl;

(64) Ryz is (Cq3)alkyl, and Ry; is halogen-(C;.;)alkyl;

(65) each of Ry, and Ry3 is hydrogen;

(66) Ry and R, taken together, are oxo;

(67) either



NJRi 3 NNH2 in which R2 is a pyridyl or pyrazinyl group which is
substituted by 1, 2 or 3 substituents and wherein one of the substituents

i s | ocat esloab1wdser7par a position of the pyridyl or pyrazipoylEpgeiomwpsoel ati ve
to the am de |inker and wherein the substituents are independently sel ected
fromthe group, consisting of cyano, am no, am nocarbonyl, hal ogen,
(C14) al kyl, hal ogen-(C1_ 4)al kyl, hydro y, oxo0, (Cl4)al koxy,

hal ogen- ( C14) al koxy, (C14)alkylth|o ogen- (C1l_ 4)a|ky|th|o

Cl4al kox dal C14) al C Cl4al kox Cl4al Ith' :
(G ST R o kit ocsheie iﬁecjf%@awﬁﬁ%f ¥, Coeietg af Ristgaen cyanc,
(Cl14) al khydiddeno (G Glatyd Haldgehi(C, o) alloa el  Rilkoxy-(C L3l Iamyd:, s)él@tb@@ RgKY,
and (C2.4)al kynoxY; R5 is hydrogen or fluoro; R6 is methyl, fluoronethyl,

or difl ueronet hyl; R7 is hydrogen, (Cl1_6)al kyl, hal ogen-(C1_6)al kyI ,
(Cl4al kqxuaﬁﬁ:m@tm togéther, Eaead)d@d)rcleilpmml( (Cl) 6|) ?l Ikoxy(t:)ar blonyl ,

hal ogen 14al k car baonyl Cl 6)al koxy-(C1_ 6)al kyl carbony

(C3_6) cy‘g?}) ?Q Q%Pg ?EY%SQ?&I -carbonyl, or a heteroaryl group
optionally substltuted by 1, 2, or 3 substltuents independently sel ected

fromthe grou consi sting of cyano, hal og hydr o (Cl4al kyl
hal ogen-{ “)9 @\persanawould wedaystand thiag the. qnat Q@PR'@ﬁW)t(’éﬁ B) 32 Reou sed c1_3)al kyI

and ( Cl_lﬁﬁé’déﬁ@élwy( Qalleéﬁ\ﬁﬂl)}(&‘ﬁﬁ anf? b&rhSirnaﬁ&P& SUb-BbioR Yo the IiCthe3esbe & RO

and R9, taken together, are oxo; and
the invention as described hereinbefore in relation to compounds of the formula |, la, Ib, Ic,

id, le or If.

In one embodiment, the invention relates to a compound of the formula

in which

R, is hydrogen, cyano, halogen, (C,4)alkyl, halogen-(C,.4)alkyl, (C4)alkoxy, or
halogen-(C,_.4)alkoxy;

R: is phenyl or a 5- or 6-membered heteroaryl group G in which structure 1, 2, 3, or 4
ring members are hetero ring members independently selected from the group consisiting of
a nitrogen ring member, an oxygen ring member and a sulfur ring member, which group G,
is optionally substituted by 1, 2, 3 or 4 substituents independently selected from the group,
consisting of cyano, amino, aminocarbonyl, halogen, (Ci4)alkyl, halogen-(C4.4)alkyl, hydroxy,
oxo, (Cy4)alkoxy, halogen-(C,.4)alkoxy, (C44)alkylthio, halogen-(C4)alkylthio, (C.4)alkoxy-
(Ci4)alkyl, (Cy4)alkoxy-(Cy4)alkoxy, (Ci.4)alkoxy-(Cy4)alkylthio, (Cy4)alkylthio-(C4.4)alkyl, (C,.
s)alkylthio-(C4)alkoxy, (Ci.4)alkylthio-(C,.4)alkylthio, (C..4)alkenyl, (C,4)alkynyl, (C..
s)alkenoxy, and (C.4)alkynoxy;

Rs, R4 and Rs are independently selected from the group consisting of hydrogen,
cyano, halogen, (C14)alkyl, halogen-(C,.4)alkyl, (Cs.4)alkoxy, or halogen-(C_)alkoxy;

Re is (C.3)alkyl, or fluorine-substituted (C,.;)alkyl;



ei t her each of R12 and R13 is independently selected fromthe group,
consi sting of hydrogen, (Cl_3)al kyl and hal ogen-(Cl _3)al kyl; or R12 and
R13, takewotogeshes, are oxo; in free formor in pharmaeeutEpe@bloyoso2
acceptable salt form In yet a further enbodi nent, the invention relates to
a conpound of the formula R917 R R 3 in which R2 is a pyridyl or
pyrazi nyl group which is substituted bp4t, 2 or 3 substituents and wherein
one of the substituents is |ocated at the para position of the pyridyl or

pyrazinyl grRuip hydrbgeri,\(@1-g)aikylhmlagdnel(@1k)ialmb(Cara_dkmd_yf(ﬁei)alkylh(@ﬁubst ituents

o R LS B 1 SN Ly ! o9

hal ogen-g¢jdlidylchriadryb X€;.)EYeldatkyh YOI Heyetvatkyl-ddrbanyd jor a-heferoarylRBours optenbijy |,

f uor Orres:[utt])ggimte%rbydli, t2' ] gl%eshpu%lnts independently selected from the group consisting of
cyano, halogen, hydroxyl, (C,.4)alkyl, halogen-(C,_)alkyl, (Ci.4)alkoxy, halogen-(C;.s)alkoxy,
(C1.3)alkoxy-(Cq.3)alkyl and (C4.3)alkoxy-(C.3)alkoxy;

either

each of Rg and Ry is independently selected from the group, consisting of hydrogen,
cyano, halogen, (C)alkyl and halogen-(C,.s)alkyl;

or

Rs and Ry, taken together, are oxo or -CH,-CH,-; and

either

each of Ry, and Ry; is independently selected from the group, consisting of hydrogen,
cyano, halogen, (Cq.;)alkyl and halogen-(C,.)alkyl;

or

Ri2 and Ry3, taken together, are oxo or —-CRgR17-CRgR1g-

wherein Ryg, R17, R1g and Ryg are independently selected from hydrogen and fluoro;
in free form or in pharmaceutically acceptable sait form.

In another embodiment, the invention relates to a compound of the formula

in which

R, is a 6-membered heteroaryl group G, in which structure 1, 2, 3, or 4 ring members
are hetero ring members independently selected from the group consisiting of a nitrogen ring
member, an oxygen ring member and a sulfur ring member, which group G, is optionally
substituted by 1, 2, 3 or 4 substituents independently selected from the group, consisting of
cyano, amino, aminocarbonyl, halogen, (C.4)alkyl, halogen-(C,.s)alkyl, hydroxy, oxo, (Cs.
+)alkoxy, halogen-(Cy.)alkoxy, (C,4)alkylthio, halogen-(C,.)alkylthio, (C1.4)alkoxy-(Ci.4)alkyl,
(C14)alkoxy-(C4.4)alkoxy, (C14)alkoxy-(C4.4)alkylthio, (C4.4)alkylthio-(Cs.4)alkyl, (Cs.4)alkylthio-



R7 is hydrogen, (Cl4al kyl, hal ogen-(C1_6)al kyl, (Cl4al koxy-(Cl4al kyl, (C1-
6) al kyl carbonyl, (Cl.6)al koxycar bonyl, hal ogen-(Cl_6) al koxycar bonyl ,

(C1_6) al kwoyo(1@80176) al kyl car bonyl, (C3_6)cycl oal kyl , PCT/EP2010/070502
(C3_6)cycl oal kyl -carbonyl, or a heteroaryl group optionally substituted by
1, 2, or 3 substituents independently selected fromthe group consisting of
cyano, hal ogen, hydroxyl, (Cl4al kyl, azaogen (C14) al kyl, (Cil4al koxy,

hal ogen- (Cl4al koxy, (Cl_ 3) al koxy- (Cl 3)yalkyl and (Cl_3) al koxy (C1-3) aI koxY'

th t oget her
oxo. andCanpikan st f JalneR %&alﬁegvf%ﬁaiwﬁ? X etichFem ¢ he
group, cHalkyreixy;ng of hydr ogen, (C13) al kyl and hal ogen- E}Cl 3) al kyl ; I?r R12

d R13, t t t he rmaceutically
chept abl eas i e?ﬁe "qq?pgﬂg‘?’ﬁ@?'ygﬁ?% q{gﬁﬁoo%nhgrl In\r)eﬁt ?on relates to a
conmpound of RJle(C{g\yamllarrﬂ,uoﬁme-aubﬂuanem((agjzwml |y a?:pept a_b:je salt thereof,
whi ch | ect r ne- 2-carho | C
15 C6- i no. 513 Pisoaehy( G 9l Pabdbny b S ARy aRBROr B A §Sy 411 wor o- phe
ng 1] 6 ami Mkylgargorgﬁmcwalkdxmm%nﬂa?ﬁagéﬁ (Ccmmkdiycarbonyl (C1¢)alkoxy-(C;.

| etr - pyrazi n-

o oo RGP TE s Ao EarBaii i 2 fet&rodad aroup optionally

[ 3-(6- amumutatef&uynm byasaasmn& .adépe‘hdbﬁw@dwwwmaﬁe Grodp\onsistiRyofl ] - am d
e; 5-Bronp- di ne- 2- car box

% o ABb Siaicaeh bt Gy, ASihden-(Gulalit) dPongka: hogsn{Culalatr o- phe

nyl ] - am @g.s)alkoxy-(C,.5)alkyl and (C,.3)alkoxy-(C,.s)alkoxy;
either
each of Rg and Ry is hydrogen;
or
Rs and Ry, taken together, are oxo; and
either
each of Ry, and Ry; is independently selected from the group, consisting of hydrogen,
(C15)alkyl and halogen-(C;.;)alkyl;
or
R, and R;3, taken together, are oxo;
in free form or in pharmaceutically acceptable salt form.

In a further embodiment, the invention relates to a compound of the formula

in which

R2 is a pyridyl or pyrazinyl group which is substituted by 1, 2 or 3 substituents and
wherein one of the substituents is located at the para position of the pyridyl or pyrazinyl
group relative to the amide linker and wherein the substituents are independently selected
from the group, consisting of cyano, amino, aminocarbonyl, halogen, (C,.4)alkyl, halogen-(C;.
s)alkyl, hydroxy, oxo, (Cs4)alkoxy, halogen-(C,_)alkoxy, (Cs4)alkylthio, halogen-(C,.
s)alkylthio, (Cq4)alkoxy-(C,.4)alkyl, (Cs.4)alkoxy-(Cs4)alkoxy, (Ci4)alkoxy-(Cs4)alkylthio, (C;.



5- Chl or o- pyri di ne- 2-carboxylic acid

[ 3- (6- am no- 2, 4-di net hy1l- 5- oxo- 2, 3, 4, 5-tetrahydr opyrazi n-2-yl) - 4-f | uor o- phe
nyl ] - am owp 2br1B8erve- pyri di ne- 2- car boxyl i ¢ aci d PCT/EP2010/070502

[ 3- (6- am no- 4- et hyl - 2- net hyl - 5- oxo- 2, 3, 4, 5-t et rahydropyrazi n-2-yl)-4-fluoro
- phenyl ] -am de; 3,5-Di chl oro-pyridine-2-carboxylic acid

[ 3-(6-am no- 2, 4-di et hy1- 5- oxo- 2, 3, 4, 526et r ahydr opyr azi n-2-y1) - 4-fl uor o- phe
nyl]-am de; - 28 - 3,5-Dichloro-pyridine-2-carboxylic acid

[ 3- ( 6- amaikylthioe(Ciy)alkyl (@uwlkyltﬁuoe(mq)allﬁxy% (61.4)alkylthio-(C4.4)alkylthio, (C,.4)alkenyl,

Loy BT & 2kblof; B Eynay) - o c
[ 3- (6-am no- Hglsmqimgqabemdrr@t hyl - 5- oxo- 2, 3, 4, 5-
tetra_hydro ra2| ml uor hen H, am de;
55 B thi or s P Jdteudsthy o bl
{3-16- ];lm gtrn Fdrlé Bydreyéro X @+ alkyll hal@gmyla’rl@ waxallao@:(ﬂw-x)ekvla@ﬁdr 0- pyrazin- 2-
-4 g . .
O N e B S e S i L A
tetr ahydg)alkp%a‘rbmyn-(zg é)%;]olo@aﬂdyl lﬂ@{e()eynlmtalkyl-c}araasnyde);r a heteroaryl group optionally
5-B
Caa. am SE=BURABCT 22508 ¥ enifiot Reenendontl.spisgie from the,09un canysipd ghyar o- py
Egzi(g 2- MﬁheMdgmrbyd@dib%S XC}x)dkyld?lomlmgmgy(@m)mm@ alodran(Ci,Jalkey,d
0X ridi
t et rahym‘:gcyﬁé%& ‘ﬂyk'%?"‘ﬁ(‘fuﬁ &Y [Sﬂbﬁ?}%?—’gm de;

5- Cyano- pyr igithee- 2- car boxyl | C aC| d

[ 3- (6-am no-4-et t 0x0- 2, 3, 4, 5-tetrahydr opyrazi n-2-yl)-4-fluoro
-phenyl | - ami &f¢ ﬁ"g& B‘flrge yd&‘?gr‘?é' 2- carboxylic acid

[ 3- (6-am no-dr- et hyl - 2, 4-di net hy1l- 3- oxo- 2, 3, 4, 5- o . .
LB o B Bt TS5 R o By
| Fam de; either
each of Ry, and R;; is independently selected from the group, consisting of hydrogen,
(C1.s)alkyl and halogen-(C.)alkyl;
or
Ri2 and Ry, taken together, are oxo;
in free form or in pharmaceutically acceptable salt form.

In yet a further embodiment, the invention relates to a compound of the formula

in which

R is a pyridyl or pyrazinyl group which is substituted by 1, 2 or 3 substituents and
wherein one of the substituents is located at the para position of the pyridyl or pyrazinyl
group relative to the amide linker and wherein the substituents are independently selected
from the group, consisting of cyano, halogen, (C14)alkyl, halogen-(C,.)alkyl, hydroxy, oxo,
(Cs.4)alkoxy and halogen-(C,.4)alkoxy;

Rs is hydrogen or fluoro;



5- Cyano- pyri di ne- 2-carboxylic acid
[ 3- (6-am no- 2-di fl uoronet hyl-2, 3, 4, 5-t et rahydr o- pyrazi n2-y1)-4-fl uoro- pheny
| Fam de; woQyamseyri di ne- 2- carboxylic acid PCT/EP2010/070502
[ 3- (6- am no- 2-di fl uor onet hyl-5- oxo- 2, 3, 4, 5-tetrahydropyrazi n-2-yl)-4-fluoro
- phenyl ] - am de;
5- Am no- 3- {5-[ (5- br ono- pyri di ne- 2- car bagnyl ) - am no] - 2-fl uor o- phenyl }-3-diflu
oronet hyl- 3, 6- di hydro-2H pyrazi ne-1- cer boxylic acid methyl ester;
5- Ami no- 3-{55[ ( 5- -pyridine-2-carbony|)-am no]-2-fluoro-phenyl}-3-diflu
or onet hyl - 3,%“%?%6@’?@-%5‘3?"&1% 7213“-'%"5'8 xylic acid nethyl ester;
[SéBE 2 no- 3; WFRgixlhmeem (E_e?)lawlahﬂﬁgeﬂ-(l@zﬁmkﬁt (gu)alkoxy-(CM)alkyl. (C.

-(4-ac - 6-am na- 2-di fl uqrone - : -
Lot 1 ahy coaUsARIT 1G: alkosAHRE haltas G laircarbonyt, (C:aalkoxy-(C.
5- Ami no- Jalkfiéddrboriy1 qT05)3ydieIKY, | (€RYEydibaiei-2arbBnyl.0snd Netédary hrodip fdptisrially pheny | }

-3- difl thyl -3, 6-di h - 2H -1- | j d
2. i BB 7.2 e Dt By e s by

{ g [ ?] anéya?thalédénuayarm,m;)émglzréamgmwa%w:(bagalﬁg& ﬁaggémﬁ)&wmyr a_zijn
- Z- -4- uor o- e -a e, - br -o-Ne - rial ne-Z-carnox I C acCl

[ 3- {6- arﬁc%éla .Oéy@%%ﬁan@‘é‘gwb%mz@ma'ﬁoxv: yiow Y

di f | uor onet haithe?, 3, 4, 5-t et rahydr o- pyrazi n- 2-y1) - 4-f | uor o- phenyl Fani de; -

29 - 5-Brono- 3- hyl - pyri di pe- 2- car boxyl i c acid

[ 3- (6-ani no-%@ﬁhﬂ@f‘ﬂ%t’%ﬁwﬁ}%%‘f 4, 5-t et rahydropyrazi n-2-y1) - 4-f | uor o- pheny
| ]-am de; 5-4d fluoronmet hoxy-3-nethyl -pyridine-2-carboxylic acid

[ 3-(4-acetyl -6-amno- 2-(%i fl uoronet hyl 2. 3, 4, 5-tetrahydro-pyrazin-2-yl)-4-flu
or o- pheny! | -Bn@feRe dakgnipeRiheln@te ey @ et hyl - pyri di ne- 2- car boxyl i ¢ acid

[ 3- (6- am no-gthet f | uor onet hyl- 2, 3, 4, 5-

t et rahydro-pyrazin-2-y1)-4-fluoro-phenyl]-am de;

3- Ani n)(;- 5- ng%/ W&W?%&%ﬁé& ; gE%‘?'lS’GBW §%e<1é%ql flom the group, consisting of hydrogen,

[ 3- (6- amiayQyafkyParid a6 GEFEOI i), 3. 4, 5- _

t et rahydro-pyrazi n-2-y1)-4-fl uoro-phenyl]-am de; and

3- Am no-5-0 4, 5-di hydr o- pyrazi ne- 2-carboxylic acid

[ 3- (6- am no-R;,@hl IRIQtaKERLtBYether, drefox?;

tetrahydr ? pyrazin-2-yl)-4-fl yor o-ghengl ]-amde. In a further aspect, the
i nvent i olft fresifarper ippharacsutically pseentaRie spib{Piat i on of a conpound of the
formula I, in free formor in salt form conprising a) the reaction of a

conpound of the fornula in which Rl, R3, R4, R5, R6, R7, E1l and E2 are as
def i ned N@othes emppdiment, the inventiopdelatas tp @rcompoynd of thginventipn.r a8 conpound of
t he for npHamB2edichily d&%b?t@bﬁ?sait$hé‘éof£jﬁf1icﬁ$éjsélé’éted fismformula | and L is a
| eaving g-rB(r)c;Jneb-plyrri]digé-g%arb%rxgﬂcoarcidl [%—(SG?alnEing-%,r4r]?jimethyl-3-oxo-2,3,4,5-tetrahydro-
pyrazin-2-yl)-4-fluoro-phenyl}-amide;
5-Bromo-pyridine-2-carboxylic acid [3-(6-amino-2,4-dimethyl-2,3,4,5-tetrahydro-pyrazin-2-yl)-
4-fluoro-phenyl]-amide;
5-Bromo-pyridine-2-carboxylic acid [3-(6-amino-2,4-dimethyl-3-oxo-2,3,4,5-tetrahydro-
pyrazin-2-yl)-phenyl]-amide;
5-Bromo-pyridine-2-carboxylic acid [3-(6-amino-2,4-dimethyl-5-ox0-2,3,4,5-tetrahydro-
pyrazin-2-yl)-4-fluoro-phenyl]-amide;
5-Chloro-pyridine-2-carboxylic acid [3-(6-amino-2,4-dimethyl-5-ox0-2,3,4,5-tetrahydro-
pyrazin-2-yl)-4-fluoro-phenyl]-amide; ,
5-Bromo-pyridine-2-carboxylic acid [3-(6-amino-4-ethyl-2-methyl-5-ox0-2,3,4,5-tetrahydro-
pyrazin-2-yl)-4-fluoro-phenyl]-amide;
3,5-Dichloro-pyridine-2-carboxylic acid [3-(6-amino-2,4-dimethyl-5-ox0-2,3,4,5-tetrahydro-
pyrazin-2-yl)-4-fluoro-phenyl]-amide;



b) the optional reduction, oxidation or other functionalisation of the
resul ting conpound, c) the cleavage of any protecting group(s) optionally
present amo 2d)1/a8beer ecovery of the so obtai nabl e conpourdTap2itos7dsoz mul a
in free formor in salt form - 30 - The reactions can be effected
according to conventional nethods, for exanple as described in the
Exampl es. The worki ng-up of the reacti-@8-m xtures and the purification of
t he conpounds thus obtai nable nay be carried out in accordance with known
pr ocedur®5-DiGdbrogpyridive{2ecavaxytic acld {3-@-arhined-etbyiphbmethyl-5-oxé2BSanner, and

Vi ce-versa, ound the faogrnmula L. .can al so be prepared by further
conventitSﬁgﬁ‘y%S:gX@lé'Q%s'ﬁi'le’8W’%}e8¥|i'§g1é%e’ are further aspects of the
I nvent i ofBrdmo-peridingR-eadxyliescid [Bgd-antind-UdasdprepypR aesethylibecoxst284i53g materi al s
of the foh_rrHI may be prepared according to

I

¢ S ovean - Blee oA B
convent i GHANY T BYER <Y gtgPElﬂan 8M'%own conpounds, may be prepared from
known co3ypdictdsroqyridias-@rdanisakylicadidh (3-Bxamipbais(2anetimayy-etbylp2apeth@eb-oei-ng
pr ocedur | ogous to_thos scribed.in.the Exanpl es. Conpounds of the
for mul a i?Agﬂé*?ggﬂPEVﬁ¥"E'Vﬁ4$@PﬁTm5WVWW"H#§rnaceuticalIy accept abl e salt
form he3-Bromd-pgridins-2-earboaylieracei 3t[6-antind-4 d2miethadfy-dting)-2-metill-Saxo;2, 8A |5 bi t
val uabl ¢ phar yacol ogi 1 roperties, en tested in vitro or in vivo, and
are, thé?@? Qpﬂ?éﬁﬁﬁﬂ'ﬁHH%PF@5W§§?é%E’n t herapy or for use as research
chem cal 5Bromds-pgridimgs-€atxylicacid{3Hp@inins-2-nkethy-4-(1agethi/is1 Hpyrtabel-4-yiy-Broxbon
are inhi%'t OE spartic t.eases angd can be used for the treatnment or
prevent i h,4§-§é§ra 6‘%&"?%}5‘;2'3'5'36@8@'6'?6“& @0V i nvol vi ng processing by such
enzynes. 5-Begrho-pwiidivid-Z-car@eylicacif [3t(Baminy-2miéthyl-5-oMo-dpyridheBad-28304, 8t ase and,
t hus, the, generation of*% t a-anyl ol d and the subsequent aggregation into
ol i gorrertgtrgwer?'%ﬁapf‘ézfyl 'SIUPW%"V#]'%“ operties of an agent of the
i nvent i oRCyan@pyiiing-2cadofdicerial [046-anihaidletit)-RmdtegisSsoxas2,d dsStetiabytro-
herei nafter. Test &: Innibifio% of human BACE- 1
pyrazin- -y?)-4— uoro-phenyl]-amide;
5-Bromo-pyridine-2-carboxylic acid [3-(6-amino-5-ethyl-2,4-dimethyl-3-ox0-2,3,4,5-
tetrahydro-pyrazin-2-yl)-phenyl]-amide;
5-Bromo-pyridine-2-carboxylic acid [3-(6-amino-2-difluoromethyl-2,3,4,5-tetrahydro-pyrazin-
2-yl)-4-fluoro-phenyl]-amide;
5-Cyano-pyridine-2-carboxylic acid [3-(6-amino-2-difluoromethyl-2,3,4,5-tetrahydro-pyrazin-
2-yl)-4-fluoro-phenyl]-amide;
5-Cyano-pyridine-2-carboxylic acid [3-(6-amino-2-difluoromethyl-5-oxo-2,3,4,5-tetrahydro-
pyrazin-2-yl)-4-fluoro-phenyl]-amide;
5-Amino-3-{5-[(5-bromo-pyridine-2-carbonyl)-amino]-2-fluoro-phenyl}-3-difluoromethyl-3,6-
dihydro-2H-pyrazine-1-carboxylic acid methyl ester,
5-Amino-3-{5-[(5-cyano-pyridine-2-carbonyl)-amino]-2-fluoro-phenyl}-3-difluoromethyl-3,6-
dihydro-2H-pyrazine-1-carboxylic acid methyl ester;
5-Bromo-3-methyl-pyridine-2-carboxylic acid [3-(4-acetyl-6-amino-2-difluoromethyl-2,3,4,5-
tetrahydro-pyrazin-2-yl)-4-fluoro-phenyl]-amide;
5-Amino-3-{5-[(5-bromo-3-methyl-pyridine-2-carbonyl)-amino]-2-fluoro-phenyl}-3-
difluoromethyi-3,6-dihydro-2H-pyrazine-1-carboxylic acid 2,2-dichloro-ethyl ester;
5-Bromo-3-methyl-pyridine-2-carboxylic acid {3-[6-amino-2-difluoromethyi-4-(2-methoxy-
acetyl)-2,3,4,5-tetrahydro-pyrazin-2-yl]-4-fluoro-phenyl}-amide;
5-Bromo-3-methyl-pyridine-2-carboxylic acid [3-(6-amino-4-cyclopropanecarbonyl-2-
difluoromethyl-2,3,4,5-tetrahydro-pyrazin-2-yl)-4-fluoro-phenyi]-amide,



Reconbi nant BACE-1 (extracel | ul ar domain, expressed in bacul ovirus and
purified using standard nethods) at 0.1 to 10 nMconcentrations is

i ncubat edwei20hy/asheet est conpound at vari ous concentr ati eos/Erestob7dsorr at
roomtenperature in 10 to 100 nM acetate buffer, pH 4.5, containing 0.1 %
CHAPS. Synthetic fluorescence-quenched peptide substrate, derived fromthe
sequence of APP and containing a suitabl e fluorophore-quencher pair, is
added to - 31 - a final concentration%f 1 to 5 pM and the increase in

e S R AT U b o SRS BB

i nt er val pyradif-236))“afluste-paerylEarhide] at ed from percentage of inhibition of

BACE- 1 Vit a function. of the test coppoynd copcentratjon. Test 2:
e A R R LR R ety W g o R i
expr essez|3416-fetrabydiy-ipytazinaZ i) aLfiuotd-pRenifiiamgidst andar d net hods) at 0.1 to 10

nM concentr.ati ons i s jncybated. wi fh the test. conpouynd_aj_ vari ous

Concont r HDITLRENEpoRy-3 eI Epy i 2 CarRORY e Asihl (L ATHG-2 O A 3 -
buf f er, tphhﬂydio-pmﬂméﬁ-yl)-nglu]?rolpr%n%dRﬁde;Synt hetic pepti gle substrat e,
derived fromthe sequence, of APP and containin sui tabl e

fl uorop -ﬁa‘-"aﬁjg-ma?%ﬁﬁ%'"q-%-cafc?aéﬂlct%'fggf(ﬁﬁav eoriiueremsthyi? 351 to 5 pM

and the tetrghyrirG-pyrainfd-ypaguemsienyl-ahfidafigd at a suitable excitation /
em ssi on \A/a\/ i i spectro-fluorineter for 5 to 30 m nutes

elength in a mcropl ate ; - )
in 1-ni it %?'8?%}%‘."hYQEBtPY(F&F’I?e%“’%’PQXWEIaEGI [Z&aminasdfupramatige. H.5-
i nhi bi t i tefrai®fdrd3pirazid-2¢)-4flubib-pifengiakiidd. i on of the test conpound
concentration. Test 3: Inhibition of human cat hepsin D Reconbi nant
cat hepsin D (expressed as procathepsin D in baculovirus, purified using

st andar dnrEfuRRélSaspast, tetinvetissl rdites B4 Brice 89 for theSprparatiébnBEsmpolinaess PH
3.7) is mgubat ed wth the test conpound at various concentrations for 1

hour at % By trgeuformion Inseal; farm.f AMAISIG0r  sodi um acetate buffer at a
suitable pHw thin the range of pH 3.0 to 5.0. Synthetic peptide substrate
Mca- 3 y-Lys-Pro-11e-Leu-Phe- Phe- Arg-Leu-Lys(DNP)-D-Arg-NH2 is added to a
final codBafgastionpf eompeundmof tha fombla he i ncrease in fluorescence is
recorded at excitation of 325 nmand egjssion at 400 nmin a mcroplate
spectro-fluorimeter for 5 to 30 minute$ in 1-minute intervals. 1C50 val ues
are calculated fromthe pe cent&ge gf Nehi bition of cathepsin D-activity as
a function of the test corr{il'ound tonCentr geion. Test 4: Inhibition of
cellular rel ease of anyl oi N _pepN de A 40/Chi nese hanmster ovary cells are
transfected with the gerid fo 0i d NrecuNBpr protein. The cells are
plated at a density of 8000 cle wdtd into 96-well fcrotiter plates and
cultivated for 24 hours iR BVEMceMNgcul ture medi um containing 10 % FCS.
The test conpound is added®to the cels at various concentrations, and the
cells are cultivated for 24 houRg in the presence of the test conpound. The
supernatants are collected, and the concentration of anylcid peptide 1-40

i s det erlWNED Rrs RagRe Rat Rs, B, Eirndoz2 are gsdefreciaythedemila i free farmeordm| e
sandw ¢ hsglsbafh withATBSHRPSUR JF tiErofRaial ved fluorescence (HTRF) irmmunoassay,

or electro- - 32 - chem | um nescence immunoassay. The potency of the
conmpound is cal cul ated fromR: &r cent age("@f i nhibition of anyloid peptide
rel ease as a function of the test conpound concentration. Agents of the
invention were tested in at | eagt one of the above-described tests.

Specific activities of agents of the invention are described in Exanple 30.
in which R; is as defined for the formula | and L is a leaving group, in free form or in salt

form,
b) the optional reduction, oxidation or other functionalisation of the resulting compound,
¢) the cleavage of any protecting group(s) optionally present and

d) the recovery of the so obtainable compound of the formula | in free form or in salt form.



As used herein, the term "pharnmaceutically acceptable carrier” includes any
and all solvents, dispersion nedia, coatings, surfactants, antioxidants,
preservatwoes11(Bogs, anti bacterial agents, antifungal agemEPro10i03@ODNI C
agents, absorption delaying agents, salts, preservatives, drugs, drug
stabilizers, binders, excipients, disintegration agents, |ubricants,

sweet eni ng agents, flavoring agents, dpes, and the |ike and conbi nations

t hereof, as would be known to those skilled in the art (see, for exanple,
Rem ngt offiesreBtiionswap beieffatteSaicesrding to t&tvenfishal MethodBy fonexanpl€asdassribed990,
pp. 1289 13'%%].1 igeept insofar as any conventional carrier is inconpatible
with th '"é'&et ﬁ’ﬁsgredl ent, its use in the t herapeutic or pharnmaceuti cal
conpositions is contenpl at ed. The term"a t herapeutically effective anmount”

of a co of th Pl ese entio refe 1 he conpound
of ¢ he o HBSRptKRo o 1 fE2Efion MRS 2 et of s BRHRAp6S R

r espons eobtdinable uizy detcardeal out iraagoedance aith tkhown procedimebi ti on of an enzyne or
a protein activity, or aneliorate synptons, alleviate conditions, slow or
del ay di sease progression, or prevent a disease, etc. In one non-limting
enbodi nedlts mdnebd prepared ftonefreg eorhpouridsyin kiidvarcianseraamdivicé-versbers to t he
anount of the conpound of the present invention that, when admnistered to
a subject, is effective to (1) at least partially alleviating, inhibiting,
pr event i Ggmpauhdsof theefornaulal cargalao be peegarexhby further chnventibaal prbc@ssdi; seticre (i)

Thar oot drblesies arectuitheridspbeth 2f it iRy e*’a%“rf%{'w%ﬁﬁ%e% bed iy Extmple i 1

or inhi bltlng the activity of BACE-1. In another non- Ilmtlng enbodi rrent
the term "a. thera utlc ef f t ve, amount” refers to

conpounal s StpHigs FEeal o he st | 4 A RRR Bhowd Bt P b Prspef BP0 Blnd oo, "o
tissue, whva\timumbd:edu&ss ﬂamh@gbnﬂtnomtmmhnd@rmay baut'epanedlfmnettﬁcmtl ve to
at Ieast artlg dgcﬁe. o iEtr)t(hi |t t he Lanél V|t of. BACE—é. The ﬁeanl ng of
the terf®PYR ?3%8%&%” & I FFATPIes O B i Prep ?PF'U%PF%?F WePANEREYhove
enmbodi mebitisoseatesBiifed-in tiad Exanaigd.i es by the sanme nmeans to any ot her rel evant
prot ei ns/ pepti des/ enzynes, such as BACE-2, or cathepsin D. - 33 - goats,
horses, dogs, cats, rabbits, rats, mce, fish, birds and the like. In
certain ceasr‘apounmermtme folmula Ubn reé form, salpformporin pharnyaieuticdily aceaptable sant s,

he subject’ i hi b
i i bi At TRt BN (AR A CBR " LI LY o RRPT e "Condi 11 on,

synpt om pharmdcd@giwpropemeél wheérsestedrin it o Vive,aamd atle therefoze iusefuhin basel i ne
act|V|ty of. a bi.ol.ogic t|V|t ein, the term

E eat » megipdueits A f oy bt vl de- RapER SR cak e smt‘gat 8 compaylsl T one
enbodi rrent to aneliorati ng the di sease or disorder (i.e., slowi ng or
arrestl nent of the disease qr _a ne of the
cl i i cal S R o BB o sph s B e R

"t r eat metrgatmentf o2 psevienticn b@/cﬁdlti‘mg diseaveadridisorder iryyoing m’aeéssmgeby[ﬁwbl CaI

paranet er includipg those whi ma iscernible b the atient. In
yet anot%ymgﬁ%ﬁﬁ’gﬂr , Ag§NiY, fttt.'\e 'n‘éf‘ﬁ%{l 'inﬁ‘@'t% sqrelayg, A thys, fhe gengra-

modul at i tig dflbetadérﬁﬁaiﬂ%ndﬂhéismed&ént aggidvatiorpinysoligahleys arfcefitgils. st abi | i zation
of a discernible synpton), physiologically, (e.g., stabilization of a

physi cal paraneter), or both. As used herein, the term"prevention" of any
par ti cul Bie idhibiting ﬁrciperttﬂs&m af agentadf diesintentioheowalts pratéasasican befevaluatedpound

of the i,nvention |§> S ect before any synptons of that disease or

di sor dertest? @S gppetiped pere ﬁrsed herein, a subject is "in need of a treatnent
i f such subj ect mnuld benefit blologlcally nedically or in quality of life

fromsuch tre ein, theterman 'agent” of the invention
is used efﬁtér@{t'é bitjen @f “Wﬁ'ﬁBgﬁéﬁerm a "conpound" gf the invention and has
n '?hdi' ff ﬂg&ﬁﬁﬁnﬂllaht B?@ELﬂGaxtrE@éllﬁfarr t@ﬁinaﬁ\s e{@@f’sé&?h ?hﬂ;loﬁiﬂﬂ@ ahtﬂrp[l‘nfléti t;smgin "

e" an mlar terns e context .o e ent i nven
(especi a'#h ﬁ%f%"teﬁwdébﬂt%ifO g‘? n“t@“ﬁ?'ﬁﬁﬁ'ﬁ?s ﬁr'ﬁcwapegéa&’&ﬁgfﬁgﬁ“%u%%}er bot h
thet Si ggwnags aéﬁbeﬁ{ratlo’hb form ﬁ&_ﬁi_ r?@t&mﬁ Vdn?ﬁeratuﬁb mgmldlmemn Bcétatedutfer, IpH |
contradicte of se of any an r ar
" anguage peEspRmg B GLARS Sl fudestirice SR Ba P PRRS Sisel. dBtv
i1l um nagdn tHreese qlEAcE HfONPRBAD Bereainingta iMabledlubiophbt quhcler dalreissidpé tof t he
i nvention ot hervm se claimed. Due to their inhibiting properties towards
prot eases, agents of the invention are useful, e. g., in the treatnment or
prevention of a variety of disabilitating psychi atric, psychotic,
neur ol ogi cal or vascular states, e. g. of a condition, disease or disorder

of the vascul ar system or of the nervous system in which beta-anyloid
generatl on or aggregati on pI ays a roI e, or, based on the |nh| b| t| on. of

N A AN N T . e AN~



- 34 - honol ogues of the pepsin-type aspartyl proteases and beta-secretase,
and the correlation of the BACE-2 or cathepsin D expression with a nore

t unor i genwo 2011/03et7ast ati ¢ potential of tunor cells, as a0T/EPCEVORI502

medi canents, e. g. in the suppression of the netastasis process associ ated
with tunor cells. The said condition, disease or disorder of the vascul ar
systemor of the nervous systemis exeggllfied by, and includes, w thout
limtation, an anxi ety disorder, such pani ¢ di sorder with or mnthout
agor aphobia, agor obi st.or ni ¢ di sqrder, an .ani

ot her sp%h ql; ?ﬁ@g 9;(‘°P11¥5\q %Hﬁn@"@@d%‘?’éﬁ’sep'ﬁ HP?SC%W@N%WCQFH&%&H? %!I’i'tg ?der
amﬂt et Y, e)@hét&ﬁﬁlénﬁsﬂmdt/étler\mh (1) sﬁfdeplateasp‘ébtrr@ﬂeordnaerfées ‘to BOAinietes Bh 1-

pos raumati.c, or a ress or a .geney.

B ibst anCBIIRIOteRnIS, ieaplieh i ratatated foi pesesnudoa sl phibben oEBARE segetivy
especi al dg/a pactioradf the kst e6mpodidddneentéatihl ex or partial seizures evol ving
to secondarily generalized seizures or generalized seizures [absence
(typical or atypical), nyoclonic, clonic, tonic, tonic-clonic or atonic

sei zur estest@9 MhibitioAoT; humgfgj\og,z an affective disorder, including a
depressi ye or .bipol ar_ di sorder . single-episode or recurrent nmajor

depr essi B%C‘IS“@'@’EW En%ﬂ%’aeﬂb*%@mﬂ eé”’&?%ﬁqﬂ) ReulgYiRsandPurified u$ingr a,

depr essi gtgndhr§ ﬁ’(éﬁ%dsi\lﬁﬁ) 18 PO hRY conceritrdtioR ls3hcubateBBitt theited rcéﬁ’t’bo@r’id at va-
cycl ot hym c di sorder, psychoti c disorder, including schizophrenia or
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denenti ag Pm SH&fHeﬁhéfSaéH inAHERIs cerfcRds | tédon‘éd muttaaataxc.ﬁanoﬂ/ emés%nqma' tive
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i nfl ammati on, brain, spinal cord or nerve injury, €. g. traumatic brain
injury (mBoundCﬁWat'?%unn or a brain trauma, vascul ar anyl oi dosi s,
cerebral haenorrhage with anyl oi dosis, Huntington's chorea, anyot rophl c

| ateral sclerosis, multiple sclerosis or fragile X syndrone; scrapie;
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condi tion, such as Alzhel nmer's di sease; as pre- msdl cation prior to _
anaest hefésg4°inrﬁbﬂ?oﬂo<{fc%ﬁﬂia??él Lé‘é&fé’.ﬁw & Heptide Ctugs endoscopy, including
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for exa S i ndi cat ed daj, | e|S|ntheraneof f rom about
05 to B ReRdRRE 0 S BrkPained LEie e SUPS SR Emubartbal R Ol e o
t he i nvesdndeschdEln8anhamddenoasl tineiresaverit|uofescesce(HTIRE) irimuddassey,cor éxeard- up
to four tines a day or in sustained release form An agent of the invention
may be adm ni stered by any conventional route, in particular enterally,
preferably orally, e. g. in the formof a tablet or capsule, or
parenterally, e. g. in the formof an injectable solution or suspension. In
a further aspect t he |nvent| on reI at es to a phar ITB.CEUtI cal corrposi tion
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a) diluents, e.g., lactose, dextrose, sucrose, mannitol, sorbitol,

cel lul ose and/or glycine; b) lubricants, e.g., silica, talcum stearic
acid, itswoegnasowe or cal cium salt and/ or pol yet hyl eneglcympbotofonrsot abl et s
also c¢) binders, e.g., magnesiumalum numsilicate, starch paste, gelatin,
tragacant h, nmethyl cel | ul ose, sodi um carboxynet hyl cel | ul ose and/ or

pol yvi nyl pyrrolidone; if desired d) digkntegrants, e.g., starches, agar,
alginic acid or its sodiumsalt, or effervescent m xtures; and/or

e) absordhentiiaminestancarimmundassagr Theaputerscyasf tieneosrspoundlid edleulatey fiom thet her
filmcoated or enteri.c coated .gccording to t.ho K i, th rt.

Sui { abt et erss it asRip B EERIR ket B R TiPD AL A lestr B aount
of a congnuedtratibnt he i nvention in the formof tablets, |ozenges, aqueous or
oi |y suspensi ons, dispersible powlers or granules, enulsion, hard or soft
capsul es, or syrups or elixirs. Conpositions intended for oral use are

p[] epar ed«gmm?fdh@mvémimnyermﬂgdiinm?mt ome bdfhthe abbvd-desctibed testsuSpedific e of
phar maceut.i.cal co si.ti ons gnd su conmpositions,.can contain one or nore
agent s saéﬁ"ﬁ'ﬁ?%ﬂ'ﬁ#g% qfffee 5‘?’%"3\8"@6‘?1@?%?‘3%@' llf:xaé‘}é(%gé'ni ng agents, flavoring
agents, coloring agents and preserving agents in order to provide
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or alginic acid; bindi ent s ex . _star el atin or acacia;
and | ubracealss fivougeaeent §Es canitioe ke i RmBinelans hefiat 3g Mould b8 kicva g,

tal c. ThhRodeadXilRdsn tHecarti@eo Forexamipl€ (Rérmitlgioy'sktaivnadertibali Stistees, 0l 8treEdy

di sintegration and, absorpfiaon in., - - the gastrointestinal .tract and
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sof t gelEHd terns &ptherapeutidedly effactivieansotint™vof ai cogipedne bf the presenkitivention referser or
an oil diu for.example, peanut oil,. |iqui araf fi r. Ql.iyve oil.
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gxarkr_pl e,emnrsrc?nadﬁtrmherdeﬁd t_hempamfca_ilylgtférmtvﬁ anuof’ refegsatodltaegemomtmfl ! thzat Rg a
acki ng nenber reservoir _containi e.c nd optiona Wi
Carr i er <LONRRLNS bk PresentinventionFa Whelh SHTIVSIBS 19,2 gab i & SseL of88Bund of
t heI ski rbdeﬂifllat helobmalTabriﬂ, OlOﬂh'fedhhﬁGht effettips &ﬂatlﬁafsﬁgaﬁi_dlly m?ac?ﬁﬂnhiﬁi't the
r ol onged,.peri . an ns, to,.secure t. ice to e skin.
Bit ot i st ;e ThE medinora R e & Bidr ey SHep ol s sng eyes.
i ncl Ud§|immf mds?a:z! aﬁdveremboalmepﬁmf mg@FmE-obtsbmppn&byctheaame ngalin_si:oan;é )
spraya or iaqns,,e.d,, , for deliver rosol_ _or. e |like. Suc
PP St By AR R oS e e mes e P P e BN B o1 | et
application, e.g., for the treatnent of skin cancer, e.g., for prophylactic
use i n sAswseddenasn, theteron'subject’ eafersdodntahimali Rgpicallydiye animat istesmpaomal.cAl ar | y
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agents, buffers and preservatives. As used herein a topical application my
al so pertain to an inhalation or to an intranasal application. They may be
conveniently delivered in the formof a dry powder (either alone, as a

m xture, for exanple a dry blend with |actose, or a m xed conponent
particle, for exanple with phospholipids) froma dry powder inhaler or an
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- 38 - a pressurised container, punp, spray, atom zer or nebuliser, with or
W t hout the use of a suitable propellant. The present invention further
provi des wohytrusephar maceuti cal conpositions and dosagetfepremw/ocwopri si ng
t he conpounds of the present invention as active ingredients, since water
may facilitate the degradation of certain conpounds. Anhydrous

phar maceuti cal conpositions and dosage forns of the invention can be
prepared using anhydrous or | ow noi st a3 cont ai ni ng ingredients and | ow

moi sture or | ow hum dity copditions., An_anhydrous pharmaceuti cal

conposi t9BH Hﬁ?eﬁed?ﬂseﬁé?’éébgf;ﬁd @%dr@a,%%cﬂ}/‘fsr%{td tf‘gy‘%tnm"@lﬁ's nature is

mai nt ai n@fibodiEts the 8Libjectad BYiINTHES FOJEPBthel EMBBifTeAts) BekaLBREt i8S Méman.
material s known to prevent exposure to water such that they can be included

in suitaple faqrmnul kits. .Exampl.es qf suitable packaging include, but are
ot 11 m Ao 8 i ugarg or Shiba refees e felslen Bont ai ner o
(e. ga, Sdpﬁféskionlﬂf;[a_ﬁg‘i&r\ d@ﬁdilﬁén,_s?ﬁ@tcﬁﬁ,rdr?iwd Sor d;fé'éésé,rbf%”%t X tigmma‘nuaéé}eése
provi des. rmaceutical coppositjons.and dosage forns at conprise one or
nor e agéﬂ?@%?ﬁﬁ"‘?@ﬁ”@é&%gﬁ’%ﬂ“@‘ B@'V!MPEWW?%-corrpound of the present
invention as an active ingredient will deconpose. Such agents, which are

r ef er r edag osdiiietein, the térad ‘aliat’| 2@ating" orreeatthent” R hnypdise s orl distrdet defefs in

anti oxi dants sq%ch &s ascqr bic e*ci g $H blﬁ(&fers,.or lsalt buffers, etc. In
accor dar¥ SNRIAIPRR. foATRgoraine the, diseess prflisorder (L. Slowng ar ATERINGRN r el at es
to an agedtcing tHefdbvél_Bpméhl;c &fithé arsealgeeol regt I]ﬁasﬂEﬁé GﬁﬁE:&ﬁnicél @yrgpmm h@rgbf).rlnt he
treatnent qr preventi of , @ neur ol ogi c J_yascul ar. condi tion, disease or
di sor deranolterTBCAMANY Areath, eraing eoreaaiment getels  Alsialion opamsioratnate or
1|‘or tpe |ts?]gt|@he?gyﬂ¢m@‘a[atrﬁ?%m@la&hg?ﬁdsewmﬁal tay astmt 'i@é@u@lbtteiﬂy][lh? SWint.CRI It_S-
n a further 0 nt, e jnvention rel ates, an a e e invention
for use Yohane{Ber sTahediBRRt dreas’ crealing Eorgtreaimsst deferniamadulating e slsease or
BACE- 2 adisdraém eiiseriphisiedly] (;é.d.YStalbimz_a(ﬁBﬁ of aaRdermmN syrﬁdslsrx‘?,rpr@_ﬁbiogi&ame! ates to
an agent, of the inveniion tor use in thﬁe‘threat ment of zhei mer's Di sease

or m | d EdyritahilirationpLa p | parametsry, oF aspect, the invention relates to

the use of an agent of the invention as an active pharmaceutical ingredient
ina Fedﬁsaﬁmrﬁereiﬁmefbe’mmﬁr@dehﬁ@n”tdﬁeny bembtmaﬁais@_"semgwome@rw\?\ﬁ toahe
neur ol ogi cal. or_vascul ar conditian, di sease ar .disorder, in i

ot o n RGBS Gorsrnd g5 e Bvari B 2 suiect befate SBY SymProlest Bt or essi on
of the nisexbasidBoiepanssppapeci ated with tunmor cells. In a further

enbodi ment, the invention relates to the use of an agent of the - 39 -

inventiopn as an active.pharpaceutigal ipgredient in medi canent for the
tr oat rere Gredirdfon FOREGH T ared ot 8 vt b silaf e BERce. ' BAce. 2
or cat hegislogicalyaniedicalyor ih qualitg oflife idhmsuth treatmentnvent i on relates to the
use of an agent of the invention as an active pharmaceutical ingredient in

a nedi capen or th reat ment Qr  prevent.ion of Al zhei ner' i.sease or mld
Cogni t 1 vo® e Rrain e Wi o raenhof Bied iR i e pydRpaRFabh w88 G he "use
of an adeompoiind’ lof tHerimeantion andl bas ho diffepenck & meaning theaefredi canent for the

treatment or prevention of a neurol ogical or vascular condition, disease or

For ¢ he At bdlbpi, (8T BnC PECEATHiE B SRR P Fehuberl | <

I n a f urihventios iiéspeciatinin,the bentext\of the daimsk bkt to betoonstheedits covdr both thgent  of

or cvent | BN ek pre el i oo PR R ook b i oot

D acti vi The useofang andiat éxamples, driexemplagylanguages(eat Esuchast)ipeovidesl iwdreians agent
ot event | Bing¢d RereiElo st TRMYATE Ln¥vetiio oS Hhes oy Poss, A mtalen o e Sobe

furt her cftpheiriventidmeotherwisetdlaimedel ates to a nethod for the treatnent or
prevention of a neurol ogical or vascular condition, disease or disorder, in

suppr es <P n e ef iAEeTBhe s ShvaRBdSRBe BaPug ¥l htnfion Sl 7%

subj ect inthentreatment snprbvention bfra varietp pedisatiilitatingyysyshipivic gsssichotic, nésirologitat hod

conpri se il i ch.suhject an.effective a n f_an ent of
Che T nveat RBRuIEh SR o8 & bEa o BlkESte et o iy BERHE S BRofiRe

nodul at i mgvdAGystem, BAwhicE beta-araylbidgeneraiiom ot aggrégation playsdxjols; br, baked emnn t he
met hod conpLi.Ses 1AL stering t e_subj ect therapeutically effective
arount oreamin & EAC P BrEe HheOCR TRk e ah SoBRRIA D pich % 5R¢ | or
relates to a nethod for the treatnent or prevention of a disease nedi ated
by BACE-1, BACE-2 or cathepsin D activity, in a subject in need of such
treatment or prevention, which nmethod conprises adm nistering to such

subj ect an effective anount of an agent of the invention. In yet another
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- 40 - beta-anyloid generation or aggregation plays a role, or in the
suppression of the nmetastasis process associated with tunor cells. Such a
phar macewvoeal1/sorei nati on may be in the form of a unit pdogmge&ofvorsnz whi ch
unit dosage form conprises a predeterm ned quantity of each of the at |east
two active conponents in association wth at | east one pharmaceutically
acceptable carrier or diluent. Alternatdgvwely, the pharmaceuti cal
conbination may be in the formof a package conprising the at |east two

aﬁt i ve comulogiesof tensepsinetyye gﬁ;argl pratem_aekam: b@tﬁ&perresaltse,- aied/ theeoerdmfioredf f or
t he conc t or arate adm.nistration .o t.he.at east .two, act,l ye
conponoring BAGE-2 AT calReisith Sxfiession il SmarigshidormeBatayt BeRfel | 1 -
furt hfer taﬁpecéll,s, édnanti-eaméh i medicamkentises. g.m]] Mppnlfeasinnoethbim@tﬁstaﬁa‘p'rmsé olns.
In a further. aspect,, the inyention therefore relates tq.a arnmaceutica
bl natdSRCABHN G Selbn Sl Forndlfary digp e oh GReTdnst e HACUAT Sistarp St
tge. i nverrftth@neramlib @swm&r‘éi(egfpuﬁ}edsbsb&'ﬂdMdeé,amtmbﬂithitqiigﬂpar%mdetﬁdisu&mr,i al
admnistragion. |In.on e odl n nt, the I pventi o rovy.ade a roguct
Somr ot 22 Dpic istiTes i b BN agoranobie GetraP WG hRIRL BF RS o1 ner
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sequentl se Int rapy. n one e 0 nent the tper.a s t treat nent
of et el A Hheresive A B BOoRRRE Stiesh ARldst Jadidpg polrauRe
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co osition conprisin an en of . the I.nventl on, an anot her ther euti c
oons () SO RS, BRIaRSY. SpRGal A Al SERLEE MV GUBPER ShP S SRS SVEMNd to
phar mac edécbrddrilygeretatipba béigures o eruthlized Setars Taliteacaltppieal o atypieal),
enbodi nent, the jnvenption rqudes a kit_con?risiﬂg t wo .or. nore qﬁarate
ohar mac dTYOSaC. cloisonic te-clagic pRatopic sizugsh R eAsiens, migraineann afieetveof t he
i nvent i afisortiér, MORIARMGROEPIEIve dr ibfpdidridisopder! é.9f SinglRadsisdderor sequntet @ajor
retalnlqg%ﬁald gﬁgﬁgsltlona, such as. a contalnﬁr, dl%lded bottl.e,.ord
di vi ded B¥SSpys 1er el drpeesion. aqysthymig disorder, gygt Y’E‘&aef’e&ﬁ%?{‘,’e djgorder
t ypi cal |NO8S6ifolaor orthibldraciasic diofder b Byctithymic airde?sa psydhbliedisorger, The Kit
of the invention.my be used for adn1n|sterlqﬁ di fferent dos%%e forms, for
exanpl ¢ NGYAINS SChPophralva @ Japressinn, ARFPHESaNeratitg ¢ 16k NEWGHPSRNETtORABENG: ons
at di f f effsphcedbRRBehémiatan atdte, ttdunhatic drichfonld digehdatikepatesdscoftidpesolis ons
agai nst onge anot her J? assi st coqyliance, t he Ki e invention
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of the igmpiophit &8 §A6rosis alitible&RASHE biCratlle X syndenty; dciagley cerebrl

I nvention ﬁ[ngdes@ﬁn agent of the |nvept|on tér use.in the %%Fatgfnt of a
di sease BYINEAAGIOPIRY:AFCERMAIBRAAGES  ransRes eSPO’EQé'JPHESEF‘?P oREtWvi ty,
wher ei n stioRe@TAtEMIBHA HisbRieP ' BaateshtibA deficihyperdclivity disordér oaeaéser
therapeutlg agent. T e_lnventl?n,also roylgesﬁghe se. of ~anqgther _

{ her apeUbPEroR APRETh dsEEr isluding SWETIEg,? A1sGrer of BR ciserian BYIEY SBACE. 1,
BACE- 2 gub{c‘e%ttsf'@ﬂéh 2tifg ﬁa?mhé éfoéats pfl\f@era?!dﬁ shihlewarle,cbaﬁ:ﬂmgabe;bt@namn; t@h‘féfki@{ ﬁd Wi th
an agent, the invention. The invention also provides an agen e
nvent | JRCRRS AUS; delayer i ABECRAON ATRSH5USh o SBEYS NGhiosth AEPIRInG2RY S cd
by BACE-radialidi{Imatiofsickaédse BEpastidpartive havseadi@briting! Aieeatidiscier he

i nvention i repared for admpistration wth another thera eqtlc agent .
The i nvdReT<AG BRATEXE NEO3RET BISHIA SR NORErRIBRERS AL GRS = MUSe FPETEE ho
of tr _ea_tsipﬁgtimﬂé.f‘g_ﬁﬁﬁﬁarﬁplegi@Ipdiiédt@,rh hefing toRsbrdiy, SACEnditusRA@GeZelatedcat hepsi n
D activity, wherein the other therapeutic agent is rﬁgared.for

adni ni stNEING MRAIMENt HringeHpCUtingnes: BlaleomRJRCUSIPRELPIX /KRS OBRs o provi des
an agentsupbtahberdlates disofder,/iAEudIAG siitsstanderibies opfegendaidyn iicRidiigsease or
condition nedi ated by BACE-1, BACE-2 or cathepsin D activity, wherein the
agent of the invention is adm nistered with another therapeutic agent. The
I nvention al so provi des anot her therapeutic agent for use in a nethod of
treating a disease or condition nediated by BACE-1, BACE-2 or cathepsin D
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n(?osage of from about 0.1 to about 100, preferably from about 1 to about 50, mg/kg of animal
body weight. In larger mammals, for example humans, an indicated daily dosage is in the
range of from about 0.5 to about 2000, preferably from about 2 to about 200, mg of an agent
of the invention conveniently administered, for example, in divided doses up to four times a

day or in sustained release form.

An agent of the invention may be administered by any conventional route, in particular en-
terally, preferably orally, e. g. in the form of a tablet or capsule, or parenterally, e. g. in the
form of an injectable solution or suspension.

In a further aspect, the invention relates to a pharmaceutical composition comprising an
agent of the invention as active pharmaceutical ingredient in association with at least one
pharmaceutically acceptable carrier or diluent and optionally in association with other
auxiliary substances, such as inhibitors of cytochrome P450 enzymes, agents preventing the
degradation of active pharmaceutical ingredients by cytochrome P450, agents improving or
enhancing the pharmacokinetics of active pharmaceutical ingredients, agents improving or
enhancing the bioavailability of active pharmaceutical ingredients, and so on, e. g. grapefruit
juice, ketoconazole or, preferably, ritonavir. Such a composition may be manufactured in
conventional manner, e. g. by mixing its components. Unit dosage forms contain, e. g., from
about 0.1 to about 1000, preferably from about 1 to about 500, mg of an agent of the
invention.

In addition, the pharmaceutical compositions of the present invention can be made upina
solid form (including without limitation capsules, tablets, pills, granules, powders or
suppositories), or in a liquid form (including without limitation solutions, suspensions or
emulsions). The pharmaceutical compositions can be subjected to conventional
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pharmaceutical operations such as sterilization and/or can contain conventional inert
diluents, lubricating agents, or buffering agents, as well as adjuvants, such as preservatives,

stabilizers, wetting agents, emulsifers and buffers, etc.

Typically, the pharmaceutical compositions are tablets or gelatin capsules comprising the
active ingredient together with

a) diluents, e.g., lactose, dextrose, sucrose, mannitol, sorbitol, cellulose and/or
glycine;

b) lubricants, e.g., silica, talcum, stearic acid, its magnesium or calcium salt and/or
polyethyleneglycol; for tablets also

c) binders, e.g., magnesium aluminum silicate, starch paste, gelatin, tragacanth,
methylcellulose, sodium carboxymethylcellulose and/or polyvinylpyrrolidone; if
desired

d) disintegrants, e.g., starches, agar, alginic acid or its sodium salt, or effervescent
mixtures; and/or

e) absorbents, colorants, flavors and sweeteners.
Tablets may be either film coated or enteric coated according to methods known in the art.

Suitable compositions for oral administration include an effective amount of a compound of
the invention in the form of tablets, lozenges, aqueous or oily suspensions, dispersible
powders or granules, emuision, hard or soft capsules, or syrups or elixirs. Compositions
intended for oral use are prepared according to any method known in the art for the
manufacture of pharmaceutical compositions and such compositions can contain one or
more agents selected from the group consisting of sweetening agents, flavoring agents,
coloring agents and preserving agents in order to provide pharmaceutically elegant and
palatable preparations. Tablets may contain the active ingredient in admixture with nontoxic
pharmaceutically acceptable excipients which are suitable for the manufacture of tablets.
These excipients are, for example, inert diluents, such as calcium carbonate, sodium
carbonate, lactose, calcium phosphate or sodium phosphate; granulating and disintegrating
agents, for example, corn starch, or alginic acid; binding agents, for example, starch, gelatin
or acacia; and lubricating agents, for example magnesium stearate, stearic acid or talc. The
tablets are uncoated or coated by known techniques to delay disintegration and absorption in
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the gastrointestinal tract and thereby provide a sustained action over a longer period. For
example, a time delay material such as glyceryl monostearate or glyceryl distearate can be
employed. Formulations for oral use can be presented as hard gelatin capsules wherein the
active ingredient is mixed with an inert solid diluent, for example, calcium carbonate, calcium
phosphate or kaolin, or as soft gelatin capsules wherein the active ingredient is mixed with
water or an oil medium, for example, peanut oil, liquid paraffin or olive oil.

Certain injectable compositions are aqueous isotonic solutions or suspensions, and
suppositories are advantageously prepared from fatty emulsions or suspensions. Said
compositions may be sterilized and/or contain adjuvants, such as preserving, stabilizing,
wetting or emulsifying agents, solution promoters, salts for regulating the osmotic pressure
and/or buffers. In addition, they may also contain other therapeutically valuable substances.
Said compositions are prepared according to conventional mixing, granulating or coating
methods, respectively, and contain about 0.1-75%, or contain about 1-50%, of the active
ingredient.

Suitable compositions for transdermal application include an effective amount of a
compound of the invention with a suitable carrier. Carriers suitable for transdermal delivery
include absorbable pharmacologically acceptable solvents to assist passage through the
skin of the host. For example, transdermal devices are in the form of a bandage comprising
a backing member, a reservoir containing the compound optionally with carriers, optionally a
rate controlling barrier to deliver the compound of the skin of the host at a controlled and
predetermined rate over a prolonged period of time, and means to secure the device to the
skin.

Suitable compositions for topical application, e.g., to the skin and eyes, include aqueous
solutions, suspensions, ointments, creams, gels or sprayable formulations, e.g., for delivery
by aerosol or the like. Such topical delivery systems will in particular be appropriate for
dermal application, e.g., for the treatment of skin cancer, e.g., for prophylactic use in sun
creams, lotions, sprays and the like. They are thus particularly suited for use in topical,
including cosmetic, formulations well-known in the art. Such may contain solubilizers,
stabilizers, tonicity enhancing agents, buffers and preservatives.

As used herein a topical application may also pertain to an inhalation or to an intranasal
application. They may be conveniently delivered in the form of a dry powder (either alone,
as a mixture, for example a dry blend with lactose, or a mixed component particle, for
example with phospholipids) from a dry powder inhaler or an aerosol spray presentation from
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The present invention further provides anhydrous pharmaceutical compositions and dosage
forms comprising the compounds of the present invention as active ingredients, since water
may facilitate the degradation of certain compounds.

Anhydrous pharmaceutical compositions and dosage forms of the invention can be prepared
using anhydrous or low moisture containing ingredients and low moisture or low humidity
conditions. An anhydrous pharmaceutical composition ma{y be prepared and stored such
that its anhydrous nature is maintained. Accordingly, anhydrous compositions are packaged
using materials known to prevent exposure to water such that they can be included in
suitable formulary kits. Examples of suitable packaging include, but are not limited to,
hermetically sealed foils, plastics, unit dose containers (e. g., vials), blister packs, and strip
packs.

The invention further provides pharmaceutical compositions ahd dosage forms that comprise
one or more agents that reduce the rate by which the compound of the present invention as
an active ingredient will decompose. Such agents, which are referred to herein as
"stabilizers,” include, but are not limited to, antioxidants such as ascorbic acid, pH buffers, or

salt buffers, etc.

In accordance with the foregoing, in a further aspect, the invention relates to an agent of the
invention for use as a medicament, for example for the treatment or prevention of a
neurological or vascular condition, disease or disorder, in which beta-amyloid generation or
aggregation plays a role, or for the suppression of the metastasis process associated with
tumor cells. In a further embodiment, the invention relates to an agent of the invention for
use in the treatment of a disease or disorder mediated by BACE-1, BACE-2 or cathepsin D
activity. In one embodiment, the invention relates to an agent of the invention for use in the
treatment of Alzheimer’s Disease or mild cognitive impairment.

In a further aspect, the invention relates to the use of an agent of the invention as an active
pharmaceutical ingredient in a medicament, for example for the treatment or prevention of a
neurological or vascular condition, disease or disorder, in which beta-amyloid generation or
aggregation plays a role, or for the suppression of the metastasis process associated with
tumor cells. In a further embodiment, the invention relates to the use of an agent of the
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invenfion as an active pharmaceutical ingre |en in a médicament for the treatment or
prevention of a disease or disorder mediated by BACE-1, BACE-2 or cathepsin D activity. In
one embodiment, the invention relates to the use of an agent of the invention as an active
pharmaceutical ingredient in a medicament for the treatment or prevention of Alzheimer's

Disease or mild cognitive impairment.

In a further aspect, the invention relates to the use of an agent of the invention for the manu-
facture of a medicament for the treatment or prevention of a neurological or vascular condi-
tion, disease or disorder, in which beta-amyloid generation or aggregation plays a role, or for
the suppression of the metastasis process associated with tumor cells. In a further
embodiment, the invention relates to the use of an agent of the invention for the manufacture
of a medicament for the treatment or prevention of a disease or disorder mediated by BACE-
1, BACE-2 or cathepsin D activity. In one embodiment, the invention relates to the use of an
agent of the invention for the manufacture of a medicament for the treatment or prevention
of Alzheimer’s Disease or mild cognitive impairment.

In a further aspect, the invention relates to a method for the treatment or prevention of a
neurological or vascular condition, disease or disorder, in which beta-amyloid generation or
aggregation plays a role, or for the suppression of the metastasis process associated with
tumor cells, in a subject in need of such treatment, prevention or suppression, which method
comprises administering to such subject an effective amount of an agent of the invention. In
one embodiment, the invention relates to a method of modulating BACE-1, BACE-2 or
cathepsin D activity in a subject, wherein the method comprises administering to the subject
a therapeutically effective amount of an agent of the invention. In another embodiment, the
invention relates to a method for the treatment or prevention of a disease mediated by
BACE-1, BACE-2 or cathepsin D activity, in a subject in need of such treatment or
prevention, which method comprises administering to such subject an effective amount of an
agent of the invention. In yet another embodiment, the invention relates to a method for the
treatment or prevention of Alzheimer’s Disease or mild cognitive impairment, in a subject in
need of such treatment or prevention, which method comprises administering to such

subject an effective amount of an agent of the invention.

An agent of the invention can be administered as sole active pharmaceutical ingredient or as
a combination with at least one other active pharmaceutical ingredient effective, e. g., in the
treatment or prevention of a neurological or vascular condition, disease or disorder, in which
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beta-amyloid generation or aggregation plays a role, or in the suppression of the metastasis

process associated with tumor cells. Such a pharmaceutical combination may be in the form
of a unit dosage form, which unit dosage form comprises a predetermined quantity of each
of the at least two active components in association with at least one pharmaceutically ac-
ceptable carrier or diluent. Alternatively, the pharmaceutical combination may be in the form
of a package comprising the at least two active components separately, e. g. a pack or dis-
penser-device adapted for the concomitant or separate administration of the at least two ac-
tive components, in which these active components are separately arranged. In a further
aspect, the invention relates to such pharmaceutical combinations.

In a further aspect, the invention therefore relates to a pharmaceutical combination
comprising a therapeutically effective amount of an agent of the invention and a second drug
substance, for simultaneous or sequential administration.

In one embodiment, the invention provides a product comprising a compound of an agent of
the invention and at least one other therapeutic agent as a combined preparation for
simultaneous, separate or sequential use in therapy. In one embodiment, the therapy is the
treatment of a disease or condition mediated by BACE-1, BACE-2 or cathepsin D activity.

In one embodiment, the invention provides a pharmaceutical composition comprising an
agent of the invention and another therapeutic agent(s). Optionally, the pharmaceutical
composition may comprise a pharmaceutically acceptable excipient, as described above.

In one embodiment, the invention provides a kit comprising two or more separate
pharmaceutical compositions, at least one of which contains an agent of the invention. In
one embodiment, the kit comprises means for separately retaining said compositions, such
as a container, divided bottle, or divided foil packet. An example of such a kit is a blister
pack, as typically used for the packaging of tablets, capsules and the like. The kit of the
invention may be used for administering different dosage forms, for example, oral and
parenteral, for administering the separate compositions at different dosage intervals, or for
titrating the separate compositions against one another. To assist compliance, the kit of the
invention typically comprises directions for administration.

In the combination therapies of the invention, the agent of the invention and the other
therapeutic agent may be manufactured and/or formulated by the same or different
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manufacturers. Moreover, the compound of the invention and the other therapeutic may be
brought together into a combination therapy: (i) prior to release of the combination product to
physicians (e.g. in the case of a kit comprising the compound of the invention and the other
therapeutic agent); (ii) by the physician themselves (or under the guidance of the physician)
shortly before administration; (jii) in the patient themselves, e.g. during sequential
administration of the compound of the invention and the other therapeutic agent.
Accordingly, the invention provides an agent of the invention for use in the treatment of a
disease or condition mediated by BACE-1, BACE-2 or cathepsin D activity, wherein the
medicament is prepared for administration with another therapeutic agent. The invention
also provides the use of another therapeutic agent for treating a disease or condition
mediated by BACE-1, BACE-2 or cathepsin D activity, wherein the medicament is
administered with an agent of the invention.

The invention also provides an agent of the invention for use in a method of treating a
disease or condition mediated by BACE-1, BACE-2 or cathepsin D activity, wherein the
agent of the invention is prepared for administration with another therapeutic agent. The
invention also provides another therapeutic agent for use in a method of treating a disease
or condition mediated by BACE-1, BACE-2 or cathepsin D activity, wherein the other
therapeutic agent is prepared for administration with an agent of the invention. The invention
also provides an agent of the invention for use in a method of treating a disease or condition
mediated by BACE-1, BACE-2 or cathepsin D activity, wherein the agent of the invention is
administered with another therapeutic agent. The invention also provides another therapeutic
agent for use in a method of treating a disease or condition mediated by BACE-1, BACE-2 or
cathepsin D activity, wherein the other therapeutic agent is administered with an agent of the
invention.

The invention also provides the use of an agent of the invention for treating a disease or
condition mediated by BACE-1, BACE-2 or cathepsin D activity, wherein the patient has
previously (e.g. within 24 hours) been treated with another therapeutic agent. The invention
also provides the use of another therapeutic agent for treating a disease or condition
mediated by BACE-1, BACE-2 or cathepsin D activity, wherein the patient has previously
(e.g. within 24 hours) been treated with an agent of the invention.

In one embodiment, the invention relates to a compound of the invention in combination with
another therapeutic agent wherein the other therapeutic agent is selected from:
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and after filtration the title conpound was obtained in the form of

col our | d8Blryst al s high-parfonpange gl gyemaiogranby) \vs: 314, 316 [(MH) +, 1Br];
11- 1- NVRIORBO Mz, DMRi6I§)7-aZabehzétiigzold H) . 7. 49 (ddd, 1H), 7.08 (dd, 1H),
5.85 (br..s, 2H), 4.11 gd 1H), 3.90 (d, 1H), 2.88 (s, 3H), 1.59 (s, 3H)).
19) Me methyl

[ 6- ( 5- Brifid- 2- quorqmgb@(gjl) 4, 6- di net hyl - 5- oxo- 3, 4, 5, 6-t et rahydr o- pyr azi
n-2-yl]- carbamc acid tert- butyI ester To a suspension of conpound 1f)
(995 nmg,NMR17 ol ) nugleapmagnedic respnange speqliomstryDCM wer e added 0. 83 nd
(4.75 mppl) of Dl PEASGRGerhp&rafibe (3. 48 mmol ) of Boc, 20. The m xture was
stirred overnight, diluted with TBVME, washed with water and brine, dried
over MyRM x H20 andeteptigfestoeTLPhe resi due was purified by chromatography
on siliqgg gel (hexar}gteht,grﬁt,me 47 - to 50 % EtOAc) to y| eld the title
conmpound in the formof a colourless foam {HPLC. Rt H2 3.027 m n; ESI Vs
414, 416TBMEMxH) +, 1B€ff-butyl=ﬂﬁm¥| (3*3160 MHz, CDCl 3; very broad si gnal s due to
rotarrerst)3 7.60- 6. ?Qrt%[l? 3H), 4.60 and 4.05 (two br s, 2H), 3.00 (br s,
3H), 1.84 and 1.70 (two 140(s 9H)). 1 h)

[ 6- (5- Amiffo- 2-11 uordﬂﬂ}lm}'cﬂmé di net hyl - 5- oxo- 3, 4, 5, 6- t et r ahydr o- pyr azi n-
2-y1] - |bamc aci gg SHyld rd?ﬁ‘a ester Conpound 1g) (100 ng, 0.241 nmmol) and
rac-trans N, N- di met hyl cycl ohexane- 1, 2-diam ne (5.2 ng, 0.036 nmmol) were

di ssol ved |n 7 m of EtOH The mxture was treated with an aq sol ution of

31.4 ny égnégahhpgmétb%@bgmgﬁgnZA my (2.4 mmol) of L-(+)-ascorbic acid
sodi um sal't, degassed, broug under a nitrogen atnosphere, treated with
4.6 ng (0.024 mmol) of Cul, stirred for 2 h at 45C, diluted with TBM,

washed vy 'I"DCE%&E{’ ,_ﬂr(kem .over MpSH x H20 and evaporated. The residue was

taken up in stl red under a hydrogen at mosphere in the presence of
5 ng of tmaLGmolumntxbme(ls_ms’/o 3.QxBPimml | of the azide had been hydrogenat ed.

The m Xt red ov t |trate was evaporated, and the
In{nt&%@ %rortfé:"(ISIi 218118 uhd

resi due Was pur by chro ogr aphy’ on SI lica gel (hexane / 15 to 40 %
Et 0AC) tlerhﬁ:-eltent he title cd’dmatmdt@%t\/l@e-%d?ﬁt BY AGNcio0.66 Mob<6 TFdam { HPLC:

Rt H2 = ESI Ms: 3 nwﬁ CDCI 3; very broad
si gnal sZidue lgo rotarrer S): 756150{({(“7@ %51#%\‘9(5%@(89 ?10 (br), \?/> 032/ (s,
3H), 1.79 (br s, H) 21.40 (s, 9H)). 1i)

(6-{5-[( ey.2- carbonyl) - am no] 2-fl uoro-phenyl}-4, 6-di net hyl -
- 0X03, 4, @PI?;% r -Tﬂ/ram n-2-yl)-carbamc acid tert-butyl ester To an

i ce-col d-lBIcﬂ:tcbiJmmd)men-mpmund 113)0x80mmy, 0.192 mmol), 43 ng (0.211 mmol)
of 5- br s pyr i dine-2-car boxyl i i 0.25 mmol ) of HOAt and 48 ny
(0. 25 mr@'?ff)cgt"r“k%dgéeﬁd in dez&éqaag‘%dggg g.gé' m (0.48 mml) of Et3N. The
m xture Malsc-zetu'ent ed overni ght, N)waterd- Q05 NoEWAEA, BpAGND OVD5 Vob-%oT&éd
NaHCO3 [ d brine, driedn,o 2 n vV ed The residue
was pur F’%‘L'g‘é' Torrat ogr aphy gR@ﬁ% %lin g??"?ﬂgﬂ?ih %@"?‘6‘ 65 % Et OAC) to
yield the t|tIe corrpound in the formof a colourless foam {HPLC. RH2 =

3.230 mne 4536 [(MrH) +, 1Br]; 1H NMR (360 MHz, CDCl 3; ver
br oad s”ﬂ%'a& ‘gﬁgd?ﬁ’ (Réws rregg) HEQ 78 (s], 1H), 8.65) (s, 1H), 8.11 (\d/, )1/H),

7.98 (d, Hmt(t-,comnﬂm.meﬁsuaﬁb(m 2190 x 30 k- 6.90 (m 1H), 4.65 (br, 1H), 4.08

b 1. 90 _and twg br s, 3H), 1.40 (s, 9H)).
(lj; 5- Br'd?rﬁc W?’H\rtﬁ e carboxyl |Z§’p°£6‘|]§]§%1g¥\gumr s, 3H) (s, 9H))

[3-(6- anHPIOC%MendI met hy 1- 3- 0x0- ) 3vafler>-0.05 Vol.-% TFA, B) ACN + 0.05 Vol.-% TFA

compound RF e ety 0. 126 mmol PORTaE i 33P o o BT mliol vas <tirred for




3 h at 45C and then evaporated. The residue was basified with 10 % aq
Na2CO3 solution, the m xture was extracted with DCM and the organi c phase
was dri edwovery/dse2eO4 and evaporated. The residue was precrfEreeionyos02
chromat ography on silica gel (DCM/ 5 to 10 % MeOH) to yield the title
conpound in the formof beige crystals {HPLC. RtH2 = 2.665 mn; ESINMS: 434,
436 [(M+H)+, 1Br]; 1H NWR (600 MHz, DWVE®-d6): 10.72 (s, 1H), 8.81 (s, 1H),
8.33 (d, 1H), 8.09 (d, 1H), 7.98 (d, 1H), 7.85 - 7.80 (m 1H), 7.04 (t,
il—%o 5(5 7|4P|(cbrma)|od4l-|4qat,(4pr5 éH) 4. 06 ((jd 1H) 3591 I(d lH)d 2.87 (s, 3H),
s : rormprl i ne-2-carboxylic aci
13206, artiBE S0l BeRypis 3 4 50 K30 m

tetrahydﬂptwblaﬁmrtyae yl)-4-fl uoz@rmwbﬁamd fm 2a)
[ 6- (5- Ami no- 2-f | uoro- phenyl) -4, 6-di net

h 5, 6-t hydr razin-2-yij-
car bami CH%'CQG‘{GQH butyl ester A)%‘Fer’r %(’%UPUT/?EHAOS % Hﬁ% (5@ ny,
0.266 m@pb)Cigradlere. M of THF wasot1oeed Bh aQsﬁ%\ﬁﬂoWE@ﬁmwﬂunof 2 2M sol Ut on
of LiAlHA in THF. The mixture was stirred for 30 min, treated with 0.32 nl
(0.4 mmol) of CHCI 3, stirred for 1 h, quenched by addl ng 0.045 m of water,
f ol | owedypPc thétned M5 (R, N ag NaOH sol ution and by 0.115 ml of water, dried

over Na2SO4 and evaporated. The residue was purified by chromat ography on
silica déELGfﬁeBdaw@'meassom% 65 9 0ARMMEontaining 5 % MeOH)] to yield the

title cqmqu@ &eformof azggﬁagugg@gqg%n{HPLC RtH2 = 2.365 mn;
ESI V5: 337 H% 1H— NVR (360 MHz, ; ver’g broad s 60(();nal s due to
r ot anmer s e'PP dd, 6.53 A) wates +(Qr95 ypp) % BFRSB)LAGN g00.05\Vobrh TFA 05

(d, 1H), HﬁLé@ra(di‘bntlH) 2 21 (s, 16%5%5692(6%%%5%134230({% 9H)} 2b)
(6-{5((5-Brom-pyridine-2-carbonyl)-am no]-2-tluoro-phenyl}-4, 6-dinethyl -3,

4,5, 6- tetrahydro-pyrazin-2-y1l) TeWrHRAind /@ d tert-butyl ester The title
conpounqip@én{gtﬁpamqw%)a procedure anal ogous to that used in Exanple 1i)
{HPLC: RtH2 = 3.418 mn; ESIMS: 520, 522 [(M+H)+, 1Br]; 1H NMR (360 Mz,
CDCl 3; d&?laC@olumjdumemwwmr) 90753Qmms 1H), 8 58 (d, 1H), 8.08 (d, 1H),

7.97 (d | 760(m 7 mlH) 7.37 (dd, 1H),
7.03 dﬁﬂp%ﬂl{’“’“@&g{’ d, , ngax7sB7§1Z 8 ( 56 (d, 1H), 2.20 (s,
3H), 1 g3 elueply 1. 48 (s 9H) ) water4¢0.0 5_7'@9 %T o%AthQj% ob-%&ZFBoxyl i c
acid  ppL 9 2 ]

[3-(6-am noC graé?lednltrret hyl-2, 3, 4, 0t1gt0rA’a ;'/nd:?o%w%zqonw 20371 rH f | uor o- phenyl Fam
ide The title conpound was prepared by a procedure anal ogous to that used
in Exa 2 = 2.801 mn; ESIMS: 420, 422 [(M+H) +, 1Br];

1H NWVR ( ﬁbém%tﬁk@bg&aﬂ : 10.52 (s, 1H), 8.89 (s, 1H), 8.32 (dd, 1H), 8.07
(dd, 1|—|)HPL7C35|u(nm1d|me{)§|orrs 72 (m2ADHPO MM O9 (dd, 1H), 5.70 - 5.52 (br, 1H),
2.77 (d, 2.5 0 (s, 3H), 1.43 (s,
3H)). HI:1Ll_d|)' colémﬁgy;%domj pyrl di %‘e %gﬂg@b ysiz-,(jfg e!cﬁ?%'}'

[ 3-(6- arhlmlgf; 2luentli net hy1- 3- oxo- A) Yater3-0.05 Vol.-% formic acid + 3.75 mM ammonium

t et rahydr o- pyrazi n- 2-y1) - phenyl ] g [ s prepared by
procedures anal ogous to those u]sag%glledé)&a-n dbz&(/?l 50@?'%&?%&&,\@ 2.661 mn;

ESI M5: HRLC-guglignt:M-H) +, 1Br]; ZI—I-QQI\?RQIBG(D?MHZQS%I\/B@%@m floy 551.2 51l / i) |
8.86 (s, 1H), 8.33 (dd, 1H), 8. 08 (dd, 1H), 7.83 (s, 1H), 7.74 (d, 1H),
7.28 (t, 1H, 7.10 (d, 1H, 6.15 - 6.00 (br, 2H), 3.82 (d, 1H), 3.78 (d,
1H), 2. PG me3hdd HB.(RBsk:s, 3H)). Exanple 4: 5-Brono-pyridi ne-2-carboxylic

201 3 [ 318 @R G A ds AR, - Solisgng 4 &

t et rahydro-pyr 2| n- =4- 1 uoro p enyl | -am de hydrochl oride
HPLC-column type: Ascentis Express C18, 2.8 um
HPLC-eluent: A) water + 0.05 Vol.-% formic acid + 3.75 mM ammonium
acetate, B) ACN + 0.04 Vol.-% formic acid
HPLC-gradient: 2-98 % Bin 1.4 min, O.‘75 min 98% B, flow = 1.2 ml / min
HPLC-column temperature: 50 °C

Example 1: 5-Bromo-pyridine-2-carboxylic acid [3-(6-amino-2,4-dimethyl-3-0x0-2,3,4,5-
tetrahydro-pyrazin-2-yl)-4-fluoro-phenyl]-amide



Br 4a) 2- Am no-2-(5-brono-2-fluoro-phenyl)-propan-1-ol A stirred
suspensi on of conpound l1la) (10.0 g, 38.0 nmmmol ) in 110 mM of THF was treated
dr opwi se wiot2biisoeee di net hyl sul fide (12.08 m, 114 mmelcx/Eepeloihen2 heat ed
to reflux. The m xture was stirred for 5 h, cooled down, carefully quenched
by addi ng dropwi se 25 m of MeOH, followed by 12 mM of 4N HClI and by 100 m
of MeOH, concentrated in vacuo, diluted wwth 200 m of MeOH, concentrated,
diluted with water, basified with 10 %4§q Na2CO3 - 50 - solution and
extracted three times with DCM The organi ¢ phases were dried over K2CO3
and evaporated to yield the t|tIe conmpound in tlhe formof a colourless
solid {HPLC. RtH, = 2.540 280N\(MFH) +, 1Brl; 1H NMR (360
MHz, DMSO-d6): 7.84 (dd, 1H), 7.34 (dd, 1H), 4.84 (br t,
1H), 3.64 (br dd, 1H), 3.50 ( - NG p2H . 1.35 (s, 3H)).
4b) [1-(5-Brono-2-fl uoro-phenyl)-24hydr 1-Imet hyl - &t hyl Fcar bam ¢ aci d
tert-butyl ester Conpound 4a) (17. 8 g, , ) and 23 g (109 mmol ) of
Boc20 were dissolved in 43 m of dioxane. Theé mxture was treated with 43

m dof sata)lzaAmdaoamr(MM-mﬁwﬂmny@wmﬁﬂueueﬁnI ght, diluted with water
an extr

dW|t he organi c ase was she wit bri dri ed
e rt s Bt pmobal DB breBa 2 PrebAEaane S8 2 d0p ol PN anp e
Cormounct; 1ftDOtn|%ﬁolf) of RCNfwere |dﬁ§$bivé§ih 200/t 6f oy mﬁiPLﬂwe ﬂxtdﬁe wag s8fRéd at f; ESI MS:
370, 372 47 (dd 40 (ddd,

1H), 6. Eraaht af#oextrscéqwtta Et0. téwgaawba%%waﬁzvamd ) water ab bme 1. 59
(s, 3H),drikdd¥ef RB.SO, é?id)f)ltered‘lﬁ)e filtrate was concentrated in vacuo and taken up in 100 ml
4- (5 Br ono- 2- f | uor o- phen 4- et hyl - 2, 2- di oxo-21lanmbda*6*- (1 oxat hi azol

i di ne3- c%frCBB%Wq'reC@ Coaci"ira\"ﬂﬁﬂ? m"‘t'é@t"@s rﬁﬂ@@#aVPm@m?nea%%Wafe Hy vaeup: 46

g, 64.5 TREYesidué wad athed® twiEEMNBIPE i§ide ﬂfeqw&&ﬁlo‘ﬁhegﬁit bfthe tlﬂ@bldrfnb@urhd)f
9.42 m (129 mmol) of thionyl chloride_in ’é’gﬂf'éh wrldlne

The mi xti0itRe RE8 of phirigp ReYdREEHRILC e, = 207 raly E%IMSléﬁﬁ 264 FhHrN HO
and ext rRage0'MHz, DRDE7. éfmdm M (B8dSR)Pe1 gddaamoh sesj\lsﬂ?oarmad.

filtered over cellte evaporat t aken u eated at O

to 5C wiaHtienf the sl wasotreated it 2.2:R 92N éla%waﬁ'aed MEBME@F 13.8 g of
Nal04 aﬁﬂadﬁﬂaﬁiédj\ﬁ& b eqfof\mtmh 'FHe' tmée:dni‘peundc@stamzé’&f?omdhé u& leu%ﬁ A tM@t er

and extracted w over
X H20, tpﬁapéaow{%sc?ﬁﬁﬁ%ﬁﬁ NMRI(f‘%Q WZoGQpOl?bl?. K?e(ddew)par%@ed,aﬂﬂ Zi|1I3ut ed

wi th hexaae1lP 19795 BH)pe title corrpound in the formof a colourless
crystalline solid {HPLC. RtH4 = 3.019 nin; ESINMS: 841, 843, 845 [(2M+Na) +,
1Br]; 1H NWR (360 MHz, cDal 3): 7.52 (ddd, 1H), 7.43 (dd, 1H), 7.05 (dd,

1H), 4. 74h)(dAmind-2-(8- ﬁgmﬁdz-ﬂﬁbpo-pﬂer@'i)-é |<§1L'D: acith methyp est%'ib ). 4d)

[ 1-(5- Brom) 2-fl uoro-phen -neth yl am no-éth Fcarbamc aci d

t er t but yMe@kl(g20 ml)rwa&w -0 'deateq dI(OP:\A@egNItM%Sn of 30Lh- ni )
98 nmol d
(98 ol dod I\PH%%N@ é@ge # fé‘nﬁﬁcfb"\'haé"?&de%tuh meQné Orhelﬁuﬁratwa%%% O@B@a& Wt

10 m of . , neutralized wt ution
and ext rfEredcat vefiun fos@ h, mescentiaded. takenawpdn wa?rdva%‘@dw@rTB E, baSIﬁed with

K,CO; and extracted three times with DCM. The combined organic layers were dried over
K,CO; and evaporated to yield the title compound in the form of a resin {HPLC: Rt4, = 2.266
min; ESIMS: 276, 278 [(M+H)*, 1Br]; 'H-NMR (360 MHz, DMSO-dq): 7.91 (dd, 1H), 7.54
(ddd, 1H), 7.17 (dd, 1H), 3.62 (s, 3H), 1.48 (s, 3H)}.

1¢) 2-(5-Bromo-2-fluoro-phenyl)-2-(2-chloro-acetylamino)-propionic acid methyl ester
To a solution of compound 1b) (3.25 g, 11.77 mmol) in 30 ml of DCM were added at -5°C
2.67 ml (15.30 mmol) of DIPEA and then dropwise 1.037 ml (12.95 mmol) of chloroacetyl
chloride. The mixture was stirred for 30 min at -5°C and then for 1 h without cooling and
diluted with TBME and water. The organic phase was washed with water, 1N HCI and brine,
dried over MgSO, x H,O and evaporated. Crystallization from EtOAc yielded the title
compound in the form of greyish crystals {HPLC: Rty, = 3.415 min; ESIMS: 352, 354



- 51 - K2CAB and purified by chromatography on silica gel (DCM/ 1 to 2 %
MeOH) to yield the title conpound in the formof a colourless resin {HPLC
Rt H2 = 2. WdQoni3p176SI V5. 361, 363 [(MrH)+, 1Br]; 1H NVRp(C3G®20bim705€DCI 3) :
7.80 - 7.67 (m 1H), 7.41 (ddd, 1H), 6.96 (dd, 1H), 3.85 - 3.55 (m 2H),
2.75 and 2.69 (two s, 3H, two rotaners), 2.05 (s, 3H), 1.68 and 1.45 (two
s, 9H two rotaners)). 4e) -46 -

N42- ( 5- Brono- 2- f | uor o- phenyl) - 2-t ert - but oxycar bonyl am no- propyl i - N- et hyl ox
al ami ¢ g¢vidH)yTR1 By ' HeNMBr (360 MH CDEIHT8. t@ (oLl 7 #8)(dd, 1H) 67 95 (FDIAHN®HS ,

0.67 m . I f. DI P n S at at -78C dropwi se with 0.3
m (3. 32&3%%(%Mt%¢?@ag%%r &E’Eﬁ% }Ned to warmto 25C,
diluted with TBME, washed with 1IN HClI and brine, dried over MgSO4 x H20 and
purifie onat hy on siljca gel (.hexape OAc 3:1) to yield the
Pitle colftbramepaneimananyltchiBedfudinetsaine 4.6oie8¢ = 1) = 3. 445 i n.
ESI M. 46Pa sdspensiovtoNadrhpodrr 1c) (383 MR ﬁﬁ@cﬂ)m«lﬁzmmaddéwermmww)

91 90 ( br@%gs |r*(|_%t0|-§|_|)%%eim§t§rq \&as §t|1q5|_e|,?d’ for g%ﬁ-( étds%gq;')a;% evgngrate& Crysl_glhza:aon

5- (5 Brorfﬁmﬁ“BMEJprﬁeaaae iRYdel-the ﬁﬂa¢m&mh1mtm&6@ﬁbﬂ@i&r@sgb@agl HALG: ur e of

250 ot Reh 2 sl ot e, SnbBLRAB DR OB 8l ot oo

agq NaHCOH)svlest i7osy @n@HoXt.pA¢ded HM 4.3 RIEYH) 13196 @1, /NI 8P RASH), War @ BAY. over
MpSO4 x H20, evaporated and glgluted with TBME / hexane to yield tﬁe tlgtle
conpound in the formof colourless crystals {HPLC. RtH2 = 2.566 m n; ESIMS:

3égd 3171&)(3%:5%%% Bﬁiuoré—'#h@h@)-@%@mﬂ\étﬁyl mdiﬁipfr&lﬁ-% %lﬁ! S, éH) z gg
E s, 3H) ;_R mixtgye of compour|1_3 1d) (158 mg 0.5 mmol), 142 mg (0.35 |r_ni)mol) of Lavéessson sHZe’agent

S- ( S- Br ogfer 2 bﬂﬂquﬁg %ﬂﬂféa fol 2N Q' 5@9@ hé’o1e1e% érﬂ! ﬂhéfé‘dotbg@ldiﬁieﬂltlg'cgﬁﬁoﬂ_ﬁh )
sol uti on of conpound mé ne were added

(2. 139 ntﬁammb@fcemggmwglsw LeoRis Pama i BolNSirBngad B FdBoi g 1P

at 80C, Rl Gglomwnoméd Hé)e¢1ﬂbksh1ﬁ)0?°€5& atRs iR 7ot (g, H)HEI24 (8d, %H)04 3 HOC3
H20 and purified by chromat ography

solution and brine, dried over I\/&0

on silidd §d) 442ddaHd). HS B3 1HOEBOAD} to yield the title compound in the
formof a yellow foam {HPLC. RtH2 = 2.783 mn ESI M5: 331, 333 [(I\/H—I)+
1Br]; 1H NMR (360 MHz, DMSO-d6): 11.66 (s, 7.64 (ddd, 1H) 28 - 6.36
(m 2H), 1fh5mnlpe-3-(§k9r°®-§zﬂt{°ao phepyl)4, %Ql%thylf% dlllym-%épy@m%onah)

3 Am no- ‘fbé@uéﬁe‘ﬁ%n%f%dﬁlﬁ&ﬂmdo@gﬁ’b 1653%%&5%:5! &“l\ﬁé?M@nH?@)‘?‘hl%fr‘I@ﬁﬂ n-2-0

- m xt ure of oun

rret hanol were adred it b refrof ranistm@S &) ar\déiﬁ mbp? @IQOFMBOZ%@ watga) ot he mixtuad
purifi e%ﬁ&’stﬁr‘%ﬁ%?n@@{t %EWCO%&% H6®n Qﬁ!:l tr@Q@MMth%oéghPthﬁ:s%Ppﬁé@% dE&r eI d

the titl ecorrpoun I t formof a colourless soli mn
ESI MS:  FxgessapegoxidesMp@H amt THF warewrraposaed, mresmsw@xtraqteembcﬁiOAm

7.53 ( dctﬂe oﬂdﬂhc rﬁwagé \Afag%xtr%[‘)ed t\ﬁcé”%ltﬁ BN e, 3r'\'<9 the SofBirled: acﬂd'ﬂ) Iayé’fs%ré d, 1H),

2.92 (s, - Br ono- pyri di ne-2-carboxylic acid

[3-(6- 5 vl Mﬂ\@ph‘é&@@a @nd)eoérazteyl WtheDEM: T HAIgan G oXtERsts Wereydried aver uor o- ph
enyl Fam geshy dHo6ahaevaforated. The residue was stirred with TBME, and after filtration the

titte compound was obtained in the form of colourless crystals {HPLC: Rty, = 2.096 min;
ESIMS: 314, 316 [(M+H)*, 1Br]; "H-NMR (360 MHz, DMSO-ds): 7.55 (dd, 1H), 7.49 (ddd,
1H), 7.08 (dd, 1H), 5.85 (br s, 2H), 4.11 (d, 1H), 3.90 (d, 1H), 2.88 (s, 3H), 1.59 (s, 3H)}.

1g) [6-(5-Bromo-2-fluoro-phenyl)-4,6-dimethyl-5-ox0-3,4,5,6-tetrahydro-pyrazin-2-yl]-
carbamic acid tert-butyl ester

To a suspension of compound 1f) (995 mg, 3.17 mmol) in 12 ml of THF and 2 ml of DCM
were added 0.83 ml (4.75 mmol) of DIPEA and 760 mg (3.48 mmol) of Boc,O. The mixture
was stirred overnight, diluted with TBME, washed with water and brine, dried over MgSO, x
H,O and evaporated. The residue was purified by chromatography on silica gel (hexane / 25



The title conpound was prepared by procedures anal ogous to those used in
exanple 1, starting fromconpound 4h) {HPLC. RtH2 = 2.787 mn; ESIMS 434,
436 [ ( MrHye,20iB8)176 IHNVR (600 MHz, DMBO-d6): 11.22 (s, »drEri@0®70s65, 1H),
9.78 (br s, 1H), 9.48 (br s, 1H), 8.87 (s, 1H), 8.34 (dd, 1H), 8.08 (d,
1H, 7.99 - 7.93 (m 2H), 7.32 (dd, 1H), 4.10 (d, 1H), 3.98 (d, 1H), 2.97
(s, 3H, 1.68 (s, 3H)). Exanple 5. 5-ChlLoro-pyridine-2-carboxylic acid

[ 3- (6- ami no- 2, 4- di met hy1- 5- oxo- 2, 3, 4, 547 -

tetrahydro-pyrazin-2-vy1)-4-fluoro-pheny| Fam de hydrochl orid [ NH2 The

LUl o LR FOAd Balehing e orPoatith s Fin aifiess faaps i dhat « he

?)é 8gp :\A?.O%fv@icr{;l Eﬂmseﬁdﬂﬁh@g(l\ﬁmﬁz B i1) H-N;/Im(%o rﬁﬁk,l\ﬁngg;%rﬁbio&d f laulsglzt3 NVR
c : : S, : S : r s :
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Exanpl e 6: 5-Brono-pyridi ne-2-carboxylic acid

[ 3- (6- am no- 4- et hyl - 2- net hyl - 5- 0x02, 3, 4, 5-t et rahydr o- pyrazi n-2-yl)-4-fluoro

- phenyl Fﬂm[d@smheczhh@6.ioqﬂmeny|)543,6-u_imzhm-sid)does,s,emyw?waem fl- by

procedur es anal ogous to those used in the exanples hereinbefore {HPLC: RtH2
= 2. 913 ¢arhamicagid tedAwitylester] (M-H) +, | Br]; 1H NVR (600 MHz, DMSO- d6):

11y 5. SRRy ! aed o yliystHank pkdelySidiigh i ame S5
(dd, 1H)(5-24mg.0.036 mm)) weregifssolyed inHy miof BtOH. 3he mixture was) treateddwith ag age (m
%H% Dl.l-cz (l#t@p 6’3?? 4 rﬁ%?(g‘_t%% m%fichﬁé%:ﬁglﬂ g (2.4 mmol) of L-(+)-ascorbic acid
[ 3- ( 6- arsodiunpsait, diegassied 1 broughtamder a nirogen Atingapherepirealedl with-48 mgA0i02dor o- phe
nyl'l - and.gien ey 8uP SaHed Fe 1t 45°C, diluted with TBME, washed with water, dried over

MgSO, x H,0 and evaporated. The residue was taken up in EtOH and stirred under a

hydrogen atmosphere in the presence of 5 mg of Pd on carbon (10 %), until all of the azide

had been hydrogenated. The mixture was filtered over celite, the filtrate was evaporated,

and the residue was purified by chromatography on silica gel (hexane / 15 to 40 % EtOAc) to

yield the title compound in the form of a colourless foam {HPLC: Rty, = 2.145 min; ESIMS:

351 [(M+H)']; '"H-NMR (360 MHz, CDCl3; very broad signals due to rotamers): 7.60 - 6.40 (br

m), 4.80 - 3.40 (br), 3.02 (s, 3H), 1.79 (br s, 3H), 1.40 (s, SH)}.

1i) (6-{5-[(5-Bromo-pyridine-2-carbonyl)-amino]-2-fluoro-phenyl}-4,6-dimethyl-5-oxo-
3,4,5,6-tetrahydro-pyrazin-2-yl)-carbamic acid tert-butyl ester

To an ice-cold solution of compound 1h) (67 mg, 0.192 mmol), 43 mg (0.211 mmol) of 5-
bromo-pyridine-2-carboxylic acid, 34 mg (0.25 mmol) of HOAt and 48 mg (0.25 mmol) of
EDC x HCI in DCM were added 0.66 ml (0.48 mmol) of Et;N. The mixture was stirred
overnight, diluted with EtOAc, washed with 5 % aq NaHCO; solution and brine, dried over
Na,SO, and evaporated. The residue was purified by chromatography on silica gel (hexane
/ 25 to 65 % EtOAC) to yield the title compound in the form of a colourless foam {HPLC: Rty
= 3.230 min; ESIMS: 534, 536 [(M+H)", 1Br]; '"H-NMR (360 MHz, CDCl;; very broad signals
due to rotamers): 9.78 (s, 1H), 8.60 (s, 1H), 8.11 (d, 1H), 7.98 (d, 1H), 7.80 - 7.60 (m, 2H),
7.10 - 6.90 (m, 1H), 4.65 (br, 1H), 4.08 (br, 1H), 3.02 (br s, 3H), 1.90 and 1.83 (two br s, 3H),
1.40 (s, 9H)}.

1)) 5-Bromo-pyridine-2-carboxylic acid [3-(6-amino-2,4-dimethyl-3-ox0-2,3,4,5-
tetrahydro-pyrazin-2-yl)-4-fluoro-phenyl]-amide



The title conpound was prepared by procedures anal ogous to those used in

t he exanpl es herei nbefore {HPLC. RtH2 = 2.732 mn; ESIMS: 424 [ (MtH) 4];

1H NVR ( 690 20Hz280 DWVBO- d6) : 11.27 (br s, 1H), 10.97 (s, PHEr/EPHIBO7(DZI S,
1H), 9.52 (br s, 1H), 8.74 (d, 1H), 8.48 (d, 1H), 7.79 (dd, 1H), 7.73 (dd,
1H), 7.35 (dd, 1H), 4.11 (d, 1H), 3.98 (d, 1H), 2.95 (s, 3H), 1.69 (s,
3H)). Exanple 8: 3,5-Dichloro-pyridi ne48-carboxylic acid

[ 3- (6- am no- 4- et hyl - 2- net hyl - 5- 0x02, 3, 4, 5-t et rahydr o- pyrazi n-2-yl)-4-fluoro
- phenyl ] A anixtdes dfycdmpobihab i) (BY 164, 0.426 hmol)Tdra 3 int bfeBMBlmpmMebHMasrBtlerpdlfmd by
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(v + TDER 0B PR3 doo 2 & snestubo 3G b s, 11 10,98 (s, 1M,

9.84 (br s, 1H), 9.62 (br s, 1H), 8.87 (d, 1H), 833(dd 1H), 8.03 - 7.98

15" (& Expile 20 §:Brogic-gyjiaing Zogarpgxlis g6id TSRNG4 dimtetnyl-2 545> =7

3, 5- Di chfeftaRydiPo-pyitazif=-2yg-aLidfslghengiathidg46- am no- 4- ( 2- met hoxy- et hyl ) - 2-
met hyl - 5- oxo- 2, 3, 4, 5-tetrahydro- pyrazi n-2-y1] - 4-f | uor o- phenyl } - am de

hydr ochl ori de The t|tIe conpound was prepared by procedures anal ogous to

t hose used in the exanpl es efore {HPLCNRtH2 = 2.783 nmin; ESIMS: 468
[(MFH)+]; 1H NWR (600 MHz, 11. 22 (bis, 1H), 10.93 (s, 1H),
9.87 (br s, 1H), 9.60 (br s, " Sk (d, 1H), 7.86 - 7.82
(m 1H), 7.65 (dd, 1H), 7. 34 (dd lH) 24.04 (d, 1H), 3.63
-3.58 (m 1H), 3.42 - 3.37 (m 1H), 3. F25(m 1H), 3.20 - 3.15 (m
1H), 3.00 is Ir—lg 1.69 (s, SH?). . . .
2a) [6-(5-Amino-2-fluoro-phenyl)-4,6-dimethyl-3,4,5,6-tetrahydro-pyrazin-2-yl]-carbamic

acid tert-butyl ester

A stirred solution of compound 1h) (93 mg, 0.266 mmol) in 1.5 ml of THF was treated at 4°C
with 0.6 ml of a 2M solution of LiAIH, in THF. The mixture was stirred for 30 min, treated
with 0.32 ml (0.4 mmol) of CHCI,, stirred for 1 h, quenched by adding 0.045 ml of water,
followed by 0.045 ml of 4N aq NaOH solution and by 0.115 ml of water, dried over Na,SO,
and evaporated. The residue was purified by chromatography on silica gel [hexane / 25 to
65 % EtOAc (containing 5 % MeOH)] to yield the title compound in the form of a colourless
resin {HPLC: Rty, = 2.365 min; ESIMS: 337 [(M+H)']; "H-NMR (360 MHz, CDCl;; very broad
signals due to rotamers): 6.77 (dd, 1H), 6.53 - 6.42 (m, 2H), 3.65 - 3.60 (m, 2H), 3.05 (d,
1H), 2.54 (d, 1H), 2.21 (s, 3H), 1.60 (s, 3H), 1.43 (s, 9H)}.

2b) (6-{5-[(5-Bromo-pyridine-2-carbonyl)-amino]-2-fluoro-phenyl}-4,6-dimethyl-3,4,5,6-
tetrahydro-pyrazin-2-yl)-carbamic acid tert-butyl ester

The title compound was prepared by a procedure analogous to that used in Example 1i)
{HPLC: Rty = 3.418 min; ESIMS: 520, 522 [(M+H)", 1Br]; '"H-NMR (360 MHz, CDCl;; data of
major rotamer): 9.75 (br s, 1H), 8.58 (d, 1H), 8.08 (d, 1H), 7.97 (dd, 1H), 7.80 - 7.60 (m, 2H),
7.79-7.72 (m, 1H), 7.37 (dd, 1H), 7.03 (dd, 1H), 3.29 (d, 1H), 3.20 - 3.00 (br, 2H), 2.56 (d,
1H), 2.20 (s, 3H), 1.63 (s, 3H), 1.48 (s, 9H)}.



Exanpl e 11: 5-Brono-pyri di ne-2-carboxylic acid

(346- am no- 4- ( 2- net hoxy- et hyl ) - 2-

met hyl - 5-weQo/Bos5- t et r ahydr o- pyrazi n- 2-y1] - 4- f | uor o- poempkjroamsde
hydrochl ori de WD 2011/ 080176PCT/ EP2010/ 070502 - 55 - NH The title conpound
was prepared by procedures anal ogous to those used in the exanples

herei nbefore {HPLC. RtH2 = 2.802 mn; ESIMS. 478, 480 [ (MtH)+, 1Br]; 1H NMWR
(600 MHz, DMBSO-d6): 11.20 (br s, 1H), -18-96 (s, 1H), 9.81 (br s, 1H), 9.57
(br s, 1H), 8.87 (d, 1H), 8.33 (dd, 1H), 8.07 (d, 1H), 8.03 - 7.98 (m 1H),
7.91 (dd, 1H), 7.32 (dd, 1H), 4.09 (d, 1H), 4.04 (d, 1H), 3.63 - 3.58 (m
1H), 3. %lﬁ-&&ﬁb-bgiidﬂaﬁ)z-c&b%ﬂyﬁc 3eiag[3fé@anﬁh9)~2,4f?\diﬁ%th¥l32,i,ﬁ,é-fetra_ﬂﬁhro-?’- 00

(s, 3H, 1.70 (s H)). Exanple 12: 5-Brono-pyridine-2-carboxylic acid
(346- ani MaQDr?eY'Mrflwemgﬁm'!ﬂpyr azol - 4-y1) - 5- oxo- 2, 3, 4, 5-t et r ahydr o- py
' azi n- 2- sl - dobiRAd WS BrdoAEd B1Pa Brdtead! dalddBus |hat ddddtn EQRBRNE) vas

procedures anal ola%us to those used in the exanples

prepared b : | e
{HPLC: F(HH%C':RMWB% pin; ESINS: 420 @22 fbb+H) (. N1Be) +H-NMER (6001 MHRNPMEEad:) :MHz

! A _ H
T, g%‘é’%%‘,s??’?@ Wi, Woh g Fgorigr gonte, BHTPeRte, B iz i 4B.LE0 0o,
(m ' 2H) ,(9q. &, 6J0-F52 (or. 1D, 2dd (A1¥4), 26843, T, 2861 2.45, (mo 24, 2.40)s. 3HD78 (s,

3H)). Exggptsem’q . 5-Brono- pyridi ne-2-carboxylic acid
[ 3- (6- am no- 2- et hyl - 5- oxo- 4- pyri di n3-y1- 2, 3, 4, 5-tetrahydro- pyrazi n-2-yl1)-4
-fluoro-phenyl ] -am de hydrochloride O - 56 - The title conmpound was

T kil X Befofio. BUAU AR Cobdlicaau 16 ahiind 23 SNIRICROPERTI AR " ©
DVEO- d6)tetrahyds-gyrazin:2-ghipheagllopide, 1H), 10.08- 10.04 (m 1H), 9.82 -

9.78 (m 1H), 8.87 (d, 1H), 8.54 (d, 1H), 8.38 (s, 1H), 8.34 (dd, 1H), 8.07
(s, 1H), 8.05 - 7.98 (m 2H), 7.63 (d, 1H, 7.54 (dd, 1H), 7.34 (dd, 1H),

4.60 (d, 1H), 4.31 (d, 1H, 'k@q\s';/HSH)}. j\
= N P
N” "NH,
O

The title compound was prepared by procedures analogous to those used in Example 1
{HPLC: Rty = 2.661 min; ESIMS: 416, 418 [(M+H)*, 1Br]; "H-NMR (600 MHz, DMSO-ds):
10.55 (s, 1H), 8.86 (s, 1H), 8.33 (dd, 1H), 8.08 (dd, 1H), 7.83 (s, 1H), 7.74 (d, 1H), 7.28 (t,
1H), 7.10 (d, 1H), 6.15 - 6.00 (br, 2H), 3.82 (d, 1H), 3.78 (d, 1H), 2.80 (s, 3H), 1.55 (s, 3H)}.

Example 4: 5-Bromo-pyridine-2-carboxylic acid [3-(6-amino-2,4-dimethyl-5-0x0-2,3,4,5-
tetrahydro-pyrazin-2-yl)-4-fluoro-phenyl]-amide hydrochloride

Br
H |
N N_ _O
X
Q——FN NH,
F

- N
4a) 2-Amino-2-(5-bromo-2-fluoro-phenyl)-propan-1-ol

\ 4
o}

A stirred suspension of compound 1a) (10.0 g, 38.0 mmol) in 110 ml of THF was treated
dropwise with borane dimethyl sulfide (12.08 ml, 114 mmol) and then heated to reflux. The
mixture was stirred for 5 h, cooled down, carefully quenched by adding dropwise 25 ml of
MeOH, followed by 12 ml of 4N HCI and by 100 ml of MeOH, concentrated in vacuo, diluted
with 200 ml of MeOH, concentrated, diluted with water, basified with 10 % agq Na,CO,



Exanpl e 14: 5-Cyano-pyri di ne-2-carboxylic acid

[ 3- (6- am no- 4- et hyl - 2- net hyl - 5- 0x02, 3, 4, 5-tetrahydr o- pyrazin-2-yl)-4-fluoro
- phenyl ] -woi2dei/dsydsochl oride 0 The title conpound was pCEERL@EC/0M502
procedures anal ogous to those used in the exanples herei nbefore {HPLC. Rt H2
= 2.635 min; ESIMS: 395 [(M+H)4]; 1H NWR (600 MHz, DMSO cl16): 11.22 (br s,
1H), 11.14 (s, 1H), 9.81 (br s, 1H), 9581 (br s, 1H, 9.19 (s, 1H), 8.59
(dd, 1H), 8.27 (d, 1H, 8.03 - 7.99 (m 1H), 7.95 - 7.92 (m 1H), 7.34 (dd,
1H), 4. B0lution ahdextract@bthiek tirhéd witl DEM. - TRe Sgakitphasds were IWied 03erH,00n 1H),

[137?6(Zrﬂnﬁ?_vgp§r?@|tg&!e&f ﬁigfﬁgyggund m?he %rm o?a co rlesdsI sn ?d%HEE&bﬁ{ yLic acid
gxo t2 3, 24548 iz, Eswsrz&aoysaﬁwa' MB}] [HhBIMR [36aMIdE E(l\@S(r)é:lm}?mL(ﬂd ﬂ-E)thgg e
anar ogouotd ok DAk 7okado; 14 et a6 s S SEREADoT SoRbRRE PR tds B3 566 °°
m n (maj2s), 1eegs, SHpner); ESI MS: 444 446 [ (M+H)+, 1Br]; 1H NWR (600 MHz,
DMSO- d6; nmmj or diastereoner): 10.53 (s, 1H), 8.85 (s, 1H), 8.32 (dd, 1H),
8.07 (dd, 1H), 7.97 (s, 1H), 7.68 (d, 1H), 7.26 - 7.20 (m 2H), 5.98 (s,

2H) , 3. %) (1-(5-8Fdmo2-fidorosphey))-2-Aydrdxy-1imethyl-Bthydarb&mfc/adil tedihutyl - 57
- 16a)eslélr5 Br onp- 2- f | uor o- phenyl) - et hanone

Compound 4a) (17.98 g, 72.5 mmol) and 23 g (109 mmol) of Boc,O were dissolved in 43 ml
of dioxane. The mixture was treated with 43 ml of saturated aqg NaHCO; solution, stirred
overnight, diluted with water and extracted with TBME. The organic phase was washed with
brine, dried over MgSO, x H,0, evaporated and diluted with hexane to yield the title
compound in the form of colourless crystals {HPLC: Rty; = 2.906 min; ESIMS: 370, 372
[(M+Na)*, 1Br]; 'H-NMR (360 MHz, CDCls): 7.47 (dd, 1H), 7.40 (ddd, 1H), 6.93 (dd, 1H),
5.24 (br s, 1H), 4.15 (brd, 1H), 3.88 (d, 1H), 1.59 (s, 3H), 1.48 (br s, 9H)}.

4c) 4-(5-Bromo-2-fluoro-phenyl)-4-methyl-2,2-dioxo-2lambda*6*-[1,2,3]oxathiazolidine-
3-carboxylic acid tert-butyl ester

A solution of compound 4b) (22.46 g, 64.5 mmol) in 645 ml of DCM was added dropwise at
0°C to a solution of 9.42 ml (129 mmol) of thionyl chloride in 26.1 ml (330 mmol) of pyridine.
The mixture was slowly warmed to 25°C, stirred for 16 h, treated with 1N HCI and extracted
with TBME. The organic phase was treated with charcoal, filtered over celite, evaporated,
taken up in 130 ml of ACN, treated at 0 to 5°C with 7.3 mg (0.032 mmol) of Ru(Il1)Cl;
hydrate, then with 13.8 g of NalO, and with 130 ml of water, stirred for 1 h at 25°C, diluted
with water and extracted with DCM. The extract was washed with brine, dried over MgSO, x
H.O, treated with charcoal, filtered over celite, evaporated and diluted with hexane to yield
the title compound in the form of a colourless crystalline solid {HPLC: Rty, = 3.019 min,
ESIMS: 841, 843, 845 [(2M+Na)*, 1Br]; 'H-NMR (360 MHz, CDCl,): 7.52 (ddd, 1H), 7.43 (dd,
1H), 7.05 (dd, 1H), 4.72 (d, 1H), 4.48 (d, 1H), 2.05 (s, 3H), 1.55 (s, 9H)}.

4d) [1-(5-Bromo-2-fluoro-phenyl)-1-methyl-2-methylamino-ethyl]-carbamic acid tert-
butyl ester

A mixture of compound 4c) (2.0 g, 4.88 mmol) and 12.14 mi (98 mmol) of MeNH, (33 % in
EtOR) was stirred for 18 h at 25°C, treated with 10 ml of 2N HCI, stirred for 1 h, neutralized
with 10 % ag NaHCO; solution and extracted with DCM. The organic phase was dried over



A solution of 711 m (5.03 nol) diisopropyl amne in 8 L THF was cooled to
-80 C. A 2.5 Msolution of BuLi in hexanes (2.01 L, 5.03 nol) was added
over a pewoQduafsold m nutes. After 30 m nutes a sol uti orCwfEP2@0/0mis0Df

4- brono- 1-fl uoro benzene (4.574 nol) was added whil e keeping the
tenperature below -65 C. After stirring for 2.5 h at -65 C the m xture was
cooled to -80 C and 681 g ethyl difluoro acetate (5.488 nol) were added,
whi | e keepi ng the tenperature bel ow -8%1C. The mixture was warned to -40 C
and then quenched . ¥ the mxtyre onto 15 L ice-cold 1M HCI and 15 L

b ' .
TEME.  TrHeCOn 208 UL S amBtosipriI e lisa eREN  Biia 25 MROWHS s thedie 1006
aq NaHC@nipdrindin the forf16f £¥dIb@fss Wein (HPIES Ry, 52 9adimiA E3IMS 1381, 363 tered,
concentrated,and gurified by distillation_at 0.1 nbar. The fraction boiling
2t 67 74N TETb ! HENVIB A6/ Mz CBES ) 80297 o, SHL A4S Wer) B, PiSusd. T R

(1 ﬁDCIC'?;,FZ:%@- 8158 )m, BHY 2. 151ghd .69 (twb 3 BHY two'rotdihers)2.05/(s 13HY, 4.681dMd 1.85 45 (t,

. 16b)
[ 1- (5- Br(%s,zﬂﬂut%r%amﬁ%l) -2,2-di fluoro-eth-(2) -ylidenej-carbanic acid
tert-butyl ester A mxture of 675 g (2.668 nol)

1- (5-brono-2-fl uor o- phenyl ) et hanone (conpound 16a) and 1007 (2.668 nol)
N-t er t - HA®) N-BxipcBromergifluarophenyl) i2rfeHoprexysasbamdaminap dweethyl 505 ni

t ol Ueneﬁ@‘anﬁﬁﬁc‘?&]n@thﬂ%t& for 4 h. After cooling dowmn to 80 C 3 L heptane
ed an

were ad _ the mxture was stirred at 25 C overnight. Crystallized
t r i phenyA plixdgretaf Gempruntb4did3.06an2\@3animel) £ 0.67 mi(3.8h mamel) of {3 PEA anddd@Mwas

(oo 5, i) 876 GRERIRY prts S5 O o Grafph B st o

(t, 1H, aipweyto \lyaml)tc( 25°Cs dilugeq with TBME, washed with 1N HCI and brine, dried over »
1-(5-B 2; - 200 2o . _

tort but a0t e e SRR el B shicd o (Rl OO NEAVRRTHS, °So

m of nititieconpoandinthe formeeftaceblouriess sol@l {HPLOBB G £. B44tnminy, ESHNS46R 471t he

m xture | a W T, . e t he
organi c W@% m%%@&%éﬁ%@%u%'& Prp%@ FE‘E}% ng;g%@lﬁg aﬂﬁl?&é f?’?gq(;ﬁ'

TBME/ hex2ihe6.96 (dd.vidl)r 3823, 13H), T6rfusnaHa<.6thist 3HE r1y83 (8] 3H), HRATCs, B3 = -
58 - 3.418 min; ESIMS: 435, 437 [(M:Na)+, 1Br]; 1H NVR (CDCl3, 400 Miz):
7.56-7.48 (m 2H), 7.01 (dd, 1H), 6.56 (t, 1H, CHF2), 5.53 (br d, 1H), 5.38
(br d, 14f) 5-(8-Btempi2-flupradphenyl)tt8ydimethyl-piperazine-2,3-dione

[ 1- Am nojgt: -3-(5-hr -2 f r.Q- Y. (% - 1 c acid
ort - buty e st cbmpBa et 76:4) fatifiot indacrifio R Ba by fRRRaTe
aceti c &5°6, stirceddfos b hiandevapdratedd The résid@Swasrtaken ap ipsatachtedsag NaH2O; i
acetic b d: | | ng. t . r C. After 2h
stirri n}%zla .oﬁ’{%ﬁg %ggﬁﬁﬁg&ﬁﬁ\ﬂv@g fﬁ?? S‘E@'& p@%gé %gﬁf@igveeﬁ@%(ﬁﬁ glgo’cake was
washed vevaporsbiit-ind dileitefd withr BBME /\hezarkeatsiyield thedtitle lcohPoured)inthe 6ot afnd
extracted wi,th E ) i an S i ' 1.0 | W th
sodi um chﬁlqug%gs gr&gé%\;yﬂ?aﬁgg - %%éﬁﬁogép?%\g? §E?L‘M§%§“ 3? rlmﬁ]"@%&%gt al s
(from heMEndI)MSERIE9.38 (Wb s=11), 763 (dudy; 1H}L5.B8(ddB a81), 808G (d, (1M),H.88 (d BH),,
1H NWVR (%533"@619%&@%%“ 7.55 (dd, 1H), 7.46 (ddd, 1H), 7.00 (dd, 1H), 6.42
(t, 1H 3Hy Y- "2H), 3,49 (br d, 1H), 3.87 (br d, 1H). 1.65-1.25
(br, 9H).

4g) 5-(5-Bromo-2-fluoro-phenyl)-1,5-dimethyl-3-thioxo-piperazin-2-one

To a solution of compound 4f) (674 mg, 2.139 mmol) in pyridine were added 475 mg (2.139

mmol) of phosphorous pentasulfide. The mixture was stirred for 3 h at 80°C, cooled down,

diluted with EtOAc, washed with 1N HCI, 5 % aq NaHCO; solution and brine, dried over

MgSO, x H,O and purified by chromatography on silica gel (hexane / 35 to 50 % EtOAc) to

yield the title compound in the form of a yellow foam {HPLC: Rty, = 2.783 min; ESIMS: 331,

333 [(M+H)", 1Br]; 'H-NMR (360 MHz, DMSO-ds): 11.66 (s, 1H), 7.64 (ddd, 1H), 7.28 - 6.36

(m, 2H), 4.02 (d, 1H), 3.94 (d, 1H), 2.85 (s, 3H), 1.61 (s, 3H)}.

4h) 3-Amino-5-(5-bromo-2-fluoro-phenyl)-1,5-dimethyl-5,6-dihydro-1H-pyrazin-2-one



16e)

[ 2- (5- Bronp- 2-f | uor o- phenyl) - 2-tert - but oxycar bonyl am no- 3, 3-di f| uor opr opyl a
m noFacetwo 2aci/@ot7er t - butyl ester A mixture of 887 ng (2c3EP20m0mF)s0zonpound
16d, 451 ngy (2.315 mol) tert-butyl brompacetate and 1.21 m (6.94 mmol) D
PEA in 8 mMl ACN was stirred at 80C for 1.5 h. The m xture was diluted with
Et OAc, washed with 1IN HCI, 5% aq NaHCOB2and water. The organi c phase was
dried with sodium sul fate and the product was purified via chromatography
on sili canmpealre(dfepipoeand 4H%645 6546 mnwiMe 7trhieof tai M metteimplidissiutim of NH;

| | .21 (Et.0Ac/ . h :6;: HPLC Rt = 2. in;
22 Ve 3 Stisd for Tihal 25 TapraromiSdiead PARISEDY chisghaipaipphy og siieagel (BIM /™,
(ddd 1|'ﬁ)5tcﬁ5 87 E(Q@H), to YidId the.tifié coimpodrd in@h-frm b abldublessSsolil KHPBC2R,3=02 (m

o5 B adBimin EsuS: 6, 08 1§l 1Bg; KOMMR (35017, DSOSl T84T | on of

1.0 g (Z.83 {ddayoH), 7coinauttd), 6@e (bins, 2HY| 3.0&kd, way, 3.68¢d, ath) v, 02 (s 3Hl), 6 HCI i n
di oxane. é,;l_tll? r 4 h the m xture was evaporated, dissolved in 10 m MOH and
| ef t sta(ﬁ S overnight. The MeOH was partially renoved and crystallization
initiated by careful addition of TBME. The hydrochl orlde salt of the title

o e EBrot 8 e BedThesti sl Bl ariom el S e O

gﬁgg ??hy%@p% -2Wf|&o?o ghényllzk%ddhﬁﬁ'bzmzﬁdém 2H), 7. 35 (dd, 1H),

3- (5- BrorP@tﬁlefqomenq)waﬁyr%pase%wwremm wyalo@ué%gpﬁgyﬁ%&m@amp@a‘r boxyl i c
aci d tergg rh.gg %m%hgy’ uﬁdaHﬁm@ @R, 2. 3@%‘?9 E@PM@%M“IQBZ(WW ougg '6f and
273 mg (L. 2 in ACN Vias (2.25 mmol )

DI PEA. TYMRAFOQ QH@C&%)HE%? v dFhi 197 (sdilﬂ)uﬁe?@ (Br $.n'HBt DAB (bfv§a§h|éd with
IN HCl, &s7 (semp% é&@éuaqm\l%w@% 189 9?,1>'J73§|3 (/mtiH)'Vﬁ@@f&da*Zm) 4. h@;&gﬂgw

product wa hr ot 0 raphy on silica gel (heptane
Bt ey | (b dHh 57 (s PE. dchbBuRtTas. o whi te SOl Ld- HPLG RIS = 2. 776 i n;
ESI MS: 445, 447 [(M+Na)+, 1Br]; 1H NMWR (CDClI 3, 360 MHz, broad signals due
to rotarrers): 7.60- 7.52 (m 2H), 7.09 (dd, 1H), 6. 6-6._1 gm 3H), 4.6-3.63
(m 4H) Example §;, §-Chloxp- ny,ldlge-ngbrboxy! cid [3-(6-amino-2,4-dimethyl-5-ox0-2,3,4,5-
3-(5-Br 2 i O- pi per azi ne- 1- car boxyl
i c aci dqtagﬁltgy({) rgzégwyni)%%hgt?frhg“g Qgﬁg@}%dr%é;hgi{@i&ml) conpound 16g and
283 ng (0.7 mml) Lawesson's FRagent in 4 mM THF was stirred overni ght. The
m xture was concentrated and pyFr\i ed via chronat ography on silica gel
(hept ane/ 0-15% Et OAc) to give\y title conpound as a white solid. HPLC:
RtH3 = 3.317 min; ESIMS: 461, 4 [ (H#Na) +, |1Br]; 1H NMR (CDCl 3, 360 Mz,

br oad S|gnals due to rotanmers): 8 8. 32 PROlH), 7.62-7.54 (br, 1H),
7.44 (dd, 1H), 7.11 (dd, 1H), 6. 62 6. 1%! 5.1-4.3 (m 3H),
3.75-3.65(m 1H), 1.35 and 1.29 (br H) N

5- Am no- 3- ( 5- br ono- 2-f | uor o- pheny1) - 3- deIuororrethyl 3, 6-di hydr o- 2H pyrazin
e-1- carboxylic acid tert- butyl ester A'solution of 310 ng (0.706 nmol) of

conpoundhi@itieicompothd wivk pldpa prasediired drelbgdls td thoeé udédin tRéexarmplesir e was

phase wde' ?t?ekér%&h%ﬁgmé%%o?ﬁ%mg»Egﬁﬂa%%@‘ﬁaﬁmﬁ?&qb@h PUSFTS o

whi t e sol1iaB (sPUHE 10187UE M H)09. 70ubit S eH) S3/48 (esi1g), 8HRBLE: 1HY, B3 (3d,2iH), 8i18;

otare 975545 i ey ST o e e RS RIS

1H, CHFZ:,H)}naJ or rotamer), 4.7 (br, 2H), 4.10- 3.56 (m 4H), 1.26 (br s, 9H
mej or rotamer). TLC (Hexane, EtOAc 1:1) Rf 0.42 16j)
3- (5-Brono- 2-fl uoro- phenyl) -5-tert-butoxycarbonyl am no- 3-di fl uoronet hyl-3, 6

- di hydiBxa rﬁ_ﬂ!él@‘bl‘ E-BrBﬁrolpﬁi’dlh@derBoﬁﬂlcChdi&[3-(@%“10-43-& -2liethyl-5Gxoc 0l d
solution o conpound 16i in 4 'gll wer e added 225 ng

(1.02 mﬁa?f5§832l3y%’r?d’ﬂaé'052 )‘r'l"“(fl“%? nh?evbl-am'mvquﬁ' ure was stirred
for 4h at rt. Then the m xture was diluted with TBVME and washed with 5% aq
NaHCCO3. The organic




- 60 - phase was dried with MgSO4. H20, filtered and concentrat ed.
Purification by chromatography on silica gel (hexane/ 0-25% Et0Ac) gave the
desired pwoducotosesrea col orl ess foam TLC Rf (Hexane / Br@Ar2&o0byoss2 0. 27.
HPLC. RtH6= 2.724 min; ESIMS [ MFH =5221524(1Br); 1H NVR (CDCI 3, 360 MHz):
Spectrum uni nterpretable due to conplex rotamer m xture. 16k)

3-(5- Am no- 2-fl uor o- phenyl) -5-tert-but oxycar bonyl am no- 3-di fl uoronet hyl-3, 6
- di hydr o- 2H pyrazi ne- 1- car boxylic aci'(§3t'ert-butyl ester Conpound 16j (350
ng, 0.671 mmol) and rac-trans-N, N-di net hyl cycl ohexane-1, 2-di am ne (28.6 ng,
0.201 nmmol ) were dissol ved inBR 5 M of EtOH. The mixture was treated with
an aq solution of 174 ng (2.68 ) of NaN3 and 26.5 ng (0.134 nmol ) of
L-(+)-ascorbic acid sodi um sal gassed, breught under a nitrogen

at nosphere, treated with 25.5 ng .}}34 molf) of Cul, stirred for 30 mn at
70 C, diluted with TBME, washed w#t h'\wat er #@d over My504. H20 and
evaporated. The residue was taken up DH and stirred under a hydrogen
at nrosphere in the presence of 5 ng of arfsgn (10 %, until all of the
azi de had been hydrogenated. The mi xture-was filtered over celite, the
filtrate was evaporated, and the residue was purified by chromatography on
si |l i ca gHie titleccompound $as tpeepabed byEpOsedures agalegalistth ¢hdsetused irotineaxachples t he

f orm of I @am_ 3. in o nESIVS +]
TR (ERbebre BB s £ S il £ e T nGoRE s e o
(br m, BM80-dg):3114ZB (bbs) 1H)L 16081s,11H)( ©.81 iihr.s, 161),)9.58 (br s, 1H), 8.87 (d, 1H), 8.34
3-{5-[ (5,Br PVl L dj e 5 2enC nam 5 20| 3 yill-5- t oxycar
oyl arm (8- F0PEY o DReBR bt Tar S2ats gDt n T BH i B2l

t ert but y(d, ¢id}, @r4813.4h (mctH); 8130 -3026.¢m,oiH)p1.70 ¢syBbl) @i 8A @3d)R0 ng, 0. 153
mmol ), 34 ng (0.168 mmol) of 5- brono-pyridine-2-carboxylic acid, 27 ng
(0.198 mmol ) of HOAt and 44 ng (0.23 nmmol) of EDC x HCl in DCM were added
0. 053 n ExXdmM8X: 3y8:Djchidrokpydiding-Raanbostylit eacidh[3-(Btaminod2, d:dimetigis-oxb-1 ut ed
wi th EtOAg, hed with 5 % a HCO3 sol ution agnd brine, dried over Na2504
and evap@?ét%@i’a%ﬁg"?'gﬁaaﬂ‘é&'\xgéﬁﬁ ﬁ%?'éﬂ'ybfTWPM%ﬂf'aﬂﬂ? on silica gel
(heptane / EtOAc O to 40 % Et@Ac) to yield the title compound in the form
of a colourless foam {HPLC. Rt x 2. 713 min; ESIMS: 642, 644 [ (M+H) +,

1Br]; 1H NWR (360 MHz, CDC 3; rberoad signals due to rotaners): 9.75 (s,
1H), 8.61 (s, 1H), 8.12-7.95 (M+\7.40 - 7.q (m, 4.50-3.50 (m, 1.52-1.17
(br). 16m 5-Brono-pyridi ne-2LCtar lic acj 0

[ 3- (6-am no-2-di fl uoronet hyl-2, 3,4, 5-
t et rahydro- pyrazi n-2-y1)-4-fl uoro-ph - 61 - A mxture of
conpound 161 (33 ng, 0.051 mmol) and U of HCl in MeOH was stirred
overni ght. The m xture was evapor ated, rfdissolved in nethanol and

as i ¢ e 5 i Bt gy By PR B il s o PR,

HPLC: Rthereinbeforsr{HRHG Rtz S ME32 mire ESIMS: A24HMH)'); "HENWR (660 M2, DMSD-N6

DVBO- db) 4 ) 7 , 79 1 1H) |
e (or PR (9 B By S e efrbon b R2ehn 2, e .
6. 85- 6. 61.79 (4d, 1H),, 7.33 @i, (1H), 713§ (dd311d)7 4(1d, (1 HY), 38856, {id), 288)(s, 3H¥8.68ds, 1

H)) . Exagp%e 17: 5-Cyano-pyri di ne-2-carboxylic acid
[ 3- (6-am fo- 2-di fl uoronet hyl- 2, 3, 4, 5-
t et rahydro- pyrazi n-2-y1)-4-fl uoro-phenyl]-anm de N

Example 8: 3,5-Dichloro-pyridine-2-carboxylic acid [3-(6-amino-4-ethyl-2-methyl-5-oxo-
2,3,4,5-tetrahydro-pyrazin-2-yl)-4-fluoro-phenyl]-amide hydrochloride
Cl



\\ 1 NNH2 F The title conpound was prepared by procedures anal ogous to
those used in Exanple 16 herei nbefore. {TLC (DCM MOH NH3 (25 % aq)/ 90:
10: 0.5) W0 201128p176IPLC. RtH, = 2.783 mn; ESIMS: 389 [ ( WelierporobkdshvR ( 360
MHz, DMSO-d6): 10.78 (br s, 1H), 9.22 (s, 1H, 8.60 (dd, 1H), 8.30(d, 1H),
8.10-8.05(m 1H), 7.88 (br s, 1H), 7.21 (br s, 1H), 6.15(t, 1H, J= 56 Hz),
5.92 (s, 1H), 3.31-2.98 (br m 4H)). Esanple 18:

5- Cyano- pyri di ne- 2-carboxylic acid

[ 3- ( 6- arfHectitid-odhipound wa%bhsdaréii-hy(prBCé’dLﬁeéarimg"o@bydmsé)aB@dinﬁh@exdr)mplésfI uor o

oF opay st osTom AT R £ £ RS R 5y 38 BpRiEf) RS Uls O-475) R
([))Ngzo dgmm B 5, 1H), 20.88Qs, mH2,49 BSI(Bs, 1#9.D.63 6rls) 1), 8144 RIMHY 360 (WHEH),
i 788 078 gl 1P e gt P4 i 230\ va s 3 38 - @ 3,

6.14 (t,1H)HB.39=350 (r)1H)31.81( @H), 1080 (t33HY. (d, 1H). - 62 - Exanple 19:

5- Ami no- 3-{5-[ (5- br ono- pyri di ne- 2- car bonyl ) - am no] - 2-f | uor o- phenyl } - 3-

di fl uoromet hyl - 3, 6-di hydr o- 2H pyr azi ne- 1- carboxylic acid nethyl ester 0 0
Y N Example 9: 5-Bromo-pyridine-2-carboxylic acid [3-(6-amino-4-isopropyl-2-methyl-5-

oxo0-2,3,4,5-tetrahydro-pyrazin-2-yl)-4-fluoro-phenyl]-amide hydrochloride

y Y
N N.__O
D¢
F
The title compound was prepared by procedures analogous to those used in the examples
hereinbefore {HPLC: Rt,;, = 3.006 min; ESIMS: 462, 464 [(M+H)", 1Br]; "H-NMR (600 MHz,
DMSO-dg): 11.19 (brs, 1H), 10.98 (s, 1H), 9.84 (br s, 1H), 9.62 (br s, 1H), 8.87 (d, 1H), 8.33

(dd, 1H), 8.03 - 7.98 (m, 1H), 7.90 (dd, 1H), 7.32 (dd, 1H), 4.41 (heptett, 1H), 3.88 (s, 2H),
1.75 (s, 3H), 1.07 (d, 3H), 0.66 (d, 3H)}.

Br

Example 10: 3,5-Dichloro-pyridine-2-carboxylic acid {3-[6-amino-4-(2-methoxy-ethyl)-2-
methyl-5-0x0-2,3,4,5-tetrahydro-pyrazin-2-yl]-4-fluoro-phenyl}-amide hydrochloride

¢ 0
ﬁ(k“”
N

1 N F

! N> NH,
The title compound was prepared by procedures analogous to those used in the examples
hereinbefore {HPLC: Rty, = 2.783 min; ESIMS: 468 [(M+H)"]; "H-NMR (600 MHz, DMSO-dj):
11.22 (br s, 1H), 10.93 (s, 1H), 9.87 (br s, 1H), 9.60 (br s, 1H), 8.74 (d, 1H), 8.47 (d, 1H),
7.86 -7.82 (m, 1H), 7.65 (dd, 1H), 7.34 (dd, 1H), 4.11 (d, 1H), 4.04 (d, 1H), 3.63 - 3.58 (m,

1H), 3.42 - 3.37 (m, 1H), 3.30 - 3.25 (m, 1H), 3.20 - 3.15 (m, 1H), 3.00 (s, 3H), 1.69 (s, 3H)}.

Example 11: 5-Bromo-pyridine-2-carboxylic acid {3-[6-amino-4-(2-methoxy-ethyl)-2-
methyl-5-0x0-2,3,4,5-tetrahydro-pyrazin-2-yl]-4-fluoro-phenyl}-amide hydrochloride



NNH2 The title conmpound was prepared by procedures anal ogous to Exanple 16,
except that in step 16g nethyl chloroformate was used instead of Boc20.
{TLC ( DCWvOoNB(Hsofdsi3 (25 % aq)/ 90: 10: 0.5) Rf 0.35; pFer@r20idrose2 3. 120
mn; ESIMS: 500, 502 [(MtH)+, 1Br]; 1H NVR (600 MHz, DVSO-d6 1:1.5 m xture
of rotamers): 11.01 (d, 1H), 10.95 (d, 1H), 9.89 (br s, 1H), 8.88 (s, 1H),
8.79 (d, 1H), 8.35 (d, 1H), 8.09 (d, 1H), 7.94 (br s, 1H), 7.39 (br s, 1H),
6.81 (t, 1H, J= 54 Hz), 4.67-4.50 (m ~2M)y, 4.33-4.22 (m 1H), 3.94 (d, 1H),
3.56/ 3.40 (2 s, 3H)). Exanple 20:
5- Ami no- 3-{5- [(5 cyano- pyri di ne- 2- carjponyl ) - agtno] - 2- f | uor o- phenyl } - 3-
di fl uoronet hyl- 3, 6-di hydro- 2H py 4- carbdxylic acid nethyl ester 0 O
d by (procedures anal ogous to those
NH3 (25 % aq)/ 90: 10:

Y NHN The title conpound was 5
used in the exanpl es herei nbeBdre :
0.5) Rf 0.60; HPLC: RtH = 2.946 mn; 47 [(MrH)]; 1H NWMR (400 Mz,
DVSO-d6: 10.81 (s, 1H), 9.18 (s, 1H, §. ,N,.;LH) 8.25 (d, 1H), 8.00 (br
s, 1H), 7.82 (br s, 1H), 7.19 (dd, 1H)F6.29 (br“s, 1H), 6.15 (t, 1H, J= 54
Hz) , 4 i ).
Exanpl egﬂﬁs‘hﬂg Hcpouﬁg%a ?)ﬁeﬁyredgby@' % grr\%‘og(&{%ttg%sgglse&ﬂ Mk eQQmE)te%
[ 3- ( 4- adwerginbefomn{Hih.C2 Rty = 2.802 min; ESIMS 478, 480 [(M+H) 1Br]; "H-NMR (600 MHz,
di fl uor r r F o0 N
NNH2 212@%@*&&1%%? ﬁyﬁ'{'b?@égi(gﬂu m.él?‘z’%mog?%’ th]ﬂ% ?Hf%g}yh@r I%—'qia%g"’asrm c
aci d t er(ddpbli)yB.0ZgtetH), 8.03 - 7.98 (m, 1H), 7.91 (dd, 1H), 7.32 (dd, 1H), 4.09 (d, 1H), 4.04

(d, 1H), 3.63 - 3.58 (m, 1H), 3.45 - 3.40 (m, 1H), 3.30 - 3.25 (m, 1H), 3.20 - 3.15 (m, 1H),

3.00 (s, 3H), 1.70 (s, 3H)}.

Example 12: 5-Bromo-pyridine-2-carboxylic acid {3-[6-amino-2-methyl-4-(1-methyl-1H-
pyrazol-4-yl)-5-ox0-2,3,4,5-tetrahydro-pyrazin-2-yl]-4-fluoro-phenyl}-amide hydro-

0 \
N—-N
Jos %
B ~FN N___O
NINH
F
The title compound was prepared by procedures analogous to those used in the examples
hereinbefore {HPLC: Rty, = 2.777 min; ESIMS: 500, 502 [(M+H)*, 1Br]; "H-NMR (600 MHz,
DMSO-dg): 11.40 (br s, 1H), 10.95 (s, 1H), 9.98 (br d, 1H), 9.68 (br d, 1H), 8.86 (d, 1H), 8.34

(dd, 1H), 8.08 (s, 1H), 8.06 (d, 1H), 7.98 - 7.92 (m, 2H), 7.67 (s, 1H), 7.29 (dd, 1H), 4.47 (s,
2H), 3.79 (s, 3H), 1.78 (s, 3H)}.

chloride

Example 13: 5-Bromo-pyridine-2-carboxylic acid [3-(6-amino-2-methyl-5-oxo0-4-pyridin-
3-yl-2,3,4,5-tetrahydro-pyrazin-2-yl)-4-fluoro-phenyl}-amide hydrochloride

(0]
Br N

N O
X
N NH



- 63 - Compound 16d (4.0 g, 10.44 mmol) and 1.713 g (20.88 mml) NaOAc were
suspended in 50 mM EtOH and stirred under a hydrogen atnosphere in the
presence wb 280@soysof Pd on carbon (5 %, until all of the/HEre@wvicdSNAS

hydr ogenated. The m xture was treated with 10% ag Na2CO3, filtered over
celite, extracted with EtOAc, dried with Na2SO4 and evaporated. The
residual oil was stirred with hexane amg,- after filtration, the title
conpound was isolated as a white solid. {HPLC. RtH = 2.908 mn; ESIMs: 305

[ ( NH-l) +] TheltitieNdrmpoand vdeIZpre;ﬁaEa By proéedided naldddus td tidSe ged ilHhe eXardpleét
( A d 1|$rg|ngéfg§%rl_%sﬁ ty 6%"M Estn&adP a8 VR, 18 H- MR ooz, 3- 42

[1-[( Q/amnset dy! 11288 (o) mx habbfs’, H)d10.081010.04 (h21H), 9820-PT@ (i, 1)H)e8l8yl Fcar b

am c aci ut yl r 1 xt.ure of 14, 6 ) c la
9.22 g ( 5 :%ﬁ%lg)d 1‘8&%&%«3@ Hﬂéqﬂéﬁg {J")igogig “‘31%@5%%(”]3%@%%(0@0 m
ACN was i), 7i5addat1H07.841ed, 181)4.60 (e 18)4.81 @&, Ry, 1080 (& 8H)W t h Et OAc, washed
with INHC, 5%ag NaHCO8 and water. The organic phase was dried with

sodi um sul fate and t he product was purified via chromatography on silica
gel (hepg IeaQQ/GEIM%)p}Irmlﬂé-ZQ:aﬂﬁkﬁ(yﬂ|bfabﬁi pqlcmﬂmd-@su@l-zehétaw slaxel | .

TLC. R / heptane 1:3; HPLC. RtH3 = 682 m.n; ESIMS: 344

[ (MrH) +] 2,358 hyexstpwaza’a%rvwﬁﬁ'uom n!lﬁ"r'lsﬁi“'@mhvz'mchlqﬂﬁ% (t, 1H), 7.13 (d
d, 1H), 6.47 (t, 1H, CHF2), 5.62 (br &, 1H),3.72-3.37 (m 4H), 1.95 (br s,
1H), 1.33 (s, 9H . 21c)
[ 2-tert-Butoxycarbonyl am no- 3, 3- i fTjuor®¥ 2- (
thyl-carbamc acid 2,2,2-trichl
suspension of 16.0 g (46 6 ) conp
aq NaHCO3 were added dropwi se 24.7 g (H
chl oroformate over a period of 10 m nutgs.” THe ™acti on tenperature was
kept below 26 Cwith the aid of an ice-bath. Stirring was continued for 3.5
h at 25 The ttlee:optmedwaemeenaeqmbsapr@de@mels amaiognugamrmSpwasdaimmg ejampléswi t h

O s GEYARY A6SERESHS! ST CHOQIRIBRY PR oB P o2

TLC R OL.BD(br Bt OAG /11168 attd), 9.83 (erPIJB) %Ha)rs 2H)7&9819n(isn1HESI5ﬂ3dd51l’$)

[ (M+H) + I u
r ot amer s% gﬂid JE}@B%R??%I%&D W1 Sg ?qnf 7%4!)%&7%53(1%&1 ﬁ-h) é%’8?@8 6. 50
(m 1H, THF3A7 -6.38(nf,iH)s3.30IH3. Z‘IE(er'IHD ot &res; $H), D.780(t,(IN}.s, NH, i nor
rotanmer), 4.92-4.22 (m 6H), 1.48 (br s, 9H). 21d)
5- Ami no- 3-di f | uor onet hyl- 3- (2-f | uor o- phenyl) - 3, 6- di hydr o- 2H pyr azi ne- 1-
car boxyl Msamma-pmmea-mngwwm [3- (G-MIM-SSGHMMdMQIhyE} 17 g,

46. 6 Mol S | ved in 93 ndlr m .4

di oxane. o3 s S1TVAES PP R T ey g 95 iR R o g i tefBmdrd
evaporated to yield the title conpoun@ as a col orl ess foam pure enough for
further syntheses. TLC (DCM MOH 25 % aqg.)/ 90: 10: 0.5) Rf 0.42.
RtH = 3.203 min; ESIMS: 418 [( ; 1H NVR (DMSO d6, 360 MHz, broad
signals): 11.26 (s, 1H), 10.0-% 8.98 (br s, 1H), 7.65-7.50 (m
2H), 7.48-7.35 (m 2H), 6.83 (br t, 41192-4.68 (m 4H), 4.45-4.16 (m
2H). 2le) N

5- Am no- 3-di fl uoronet hyl- 3- (2-fl uoro-5-nit nyl) -3, 6-di hydr o- 2H pyrazin
e-1- carboxylic acid 2,2,2-trichloro-ethyl ester| To a stirred sol ution of
corrpound 21d (21.16 g, 46.5 nmml) in 60 M 98% H2SO4 were added portion

5 b Al eSS L e o
onto zomegelobefstae{dﬂHLce Rénd 2v86@min (nfrmorrﬂnasteneemaﬁsESMﬁ réeidi 4461 [(Mi+H)', 4RrINaOH
d [ i+ Et OA

P cor af MR B MR DS o1 SRTb BhsterEamer) 10,855, 5, G85 @ iR e 8 1du, 2LOTC
cr?/s'ij al [|_1|‘k)a840('b’r(dcﬂ ridth TBRES, 1lh'k)xbﬁ§(9d tMﬂ)gT) 2@ th’l?@ (méQI;? fc@@oagglﬁ @,41é{72i te

| m= . m n; .
[S?I\/HrH) + }gcﬁﬁHgl—f%\/RE?%@ ﬁg@t@n@ M broad signals): 8.64-8.56 (m 1H),
8.34-8.27 (m 1H), 7.55 (t, 2H), 6.63 (br d, 2H), 6.22 (t, CHF2), 4.90-4.72
(m 2H), ediNe 3685-Brdnd*bridine-2-carboxylic acid [3-(6-amino-2-difluoromethyl-2,3,4,5-

tetrahydro-pyrazin-2-yl)-4-fluoro-phenyl}-amide

| uor o- phenyl) - propyl i cyanone
¥p a vigorously stirred

80 m DCM and 150 ml 10%
trichl oroet hyl




21f)

5-tert-But oxycarbonyl am no- 3-di fl uoronet hyl-3-(2-fluoro-5-nitro-phenyl)-3,6
- di hydr owdHepyisazisne- 1- car boxyl i c acid 2, 2, 2-tri chl or oretrpproesten2 The
title conpound was prepared from conpound 2le by a procedure simlar to
that used to obtain conmpound 16j. TLC. Rf 0.36 (EtOAc/ heptane 1:3), RH6 =
3.010 mn; ESIMS: 585 [(MtNa)+, 3Cl]; 1H NWR (DMSO d6, 360 MHz, broad
signals): 10.34 (br s, 1H), 8.70-8.64-Gfh~ 1H), 8.37-8.30 (m 1H), 7.59 (dd,
2H), 6.33 (br t, CHF2), 4.93-4.66 (m 3H), 4.§|3-4. 28 (m 2H), 3.84-3.75 (m
1H) . 219) Br X F N

3-(5- Am no- 2-f | uor o- phenyl) -Woxyr o‘rB\ILan‘i no- 3-di fl uoronet hyl-3, 6
- di hydro- 2H pyrazi ne- 1- car boxy\d d 2272 chl oro-ethyl ester A

m xture of conmpound 21f (3 g, 5.32 I.99I g '?'%3.2 mmol) Fe and 3.42 g
(63.9 nmol ) NHACI in 55 M MeOH wad reftwked for 3 h. The mixture was
filtered over celite and washed with Et0Ac. The organi c phase was washed

W t h 5%1§aMHE4B-Bromos2-fliato-phenyl}-ethaneneh Na2SO4 and purified via

h i L _ : » Y -
conpound Saash ST A1l 83t ARBIGBNrh Afite P 1Bl b fifoa 1o%pd EoAZEME 1 ©
Rt H3 = ZoBdignof BuLifishemnes33 0] Live.O8-molB@has addead- overa penai of 13autesz After oad
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oot o 3 C FogRito 3 W0aria b1 b SPARLGHS ccsiefls (8 4B G alraddits BidERRANS! ! ©

conpoundempgratyre delomo66d0Gr Ehe miKturerwasovarived tas4di®G endtheaiqueochgadynd 16g.

[ (N + PR s iire AR Vickidlg 1 Hitang T PME Brégiess vpry Shiprdis =2
1H), 8. lahdih@8rgamic phidse was8@sheq withil 0%7acoNaHCD; 46d prine. JHe, extradt3vgst grietH)

6. 78 (U, it Elum duifttte Firdfed! Bonchirated and parifist By distilation at &1 niar. TH + 1- 95 (s,
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( E? { 5- [ (fEacBomboilily at8ThY2 2@ wai doliestedt. Yield 856 § X742 ofa] pale fellow kiguitheny 1} - 6-

di fl uora , 1 r 4By r-2gd 0—2- 1 1 Gnagi { - butyl
ester A %@(pﬁ(;l(eébo 3?8%@(? g%ﬁ({o‘()é% 7‘%2-98%%@%%&‘5% grﬁ‘g((gqg% mol ) Zn
powder &MdFA3 ng (0.805 mmol) NHACI in 4 mM MeOH was stirred 30 nmin. The

m xture was nade basic with a small anmount 25% aqg NRIOH, filtered over
celite and washed with MeOH and Et OAc. The filtrate was washed with brine,
t he aqg pt6h §1-(5<Bramb<iflGoro-phenyty2, 2-diflibko-aethdZ)-ylidenelrbarbadhio agifect-butybr s
dried with Na2SO4. Purification via chromatography on silica gel (heptane/
0- 70% B0/ 0. 005% 25% aq NHAOH) gave the title conpound as a col orl ess
foam TLA miRire(bf 815 HR B66/nistpt-5Brokicl2-fludridritenyliRetiansne (odfbolhd 164 SArkiG:

556, 558 MrH) £+, 1 ;. 1HN 36 ] road signals due to,.
r ot amer 53({0(7@@16\@81’655)“(@&'[’? qx&ga}rgg;'w\c{%}phg!%w_[npmp?@_salpr%ﬁ%ye{eis‘uslégﬂéedfp84 (s,
(1H) : 4I7-Ij %05-mlztoﬁ|@né ghd hlibtgg ét iéﬁ ‘ZC iy 4(H11Aft§|‘|);ooliﬁ:gL Gofin@o 80rC AHehtanetwére 3. 2
m . 2. 1. n JAs ) ) ) .
(1 ncol Al Bt Piturh wies. SHIEH 51 28¢ Sherhlahb dtHlizacisionsnyiRbesRIng @9 phen
yl }-6- divdd teiocves bl filtraBiort afd fhel fittr4te e iparified vid chrodvatdgraptiy dragiica geti d
tert-but ¥'I est ego
(heptane/ 5% EtOAC)
'H-NMR (CDCl3, 360 MHz): 7.90-7.84 (m, 1H), 7.75-7.67 (m, 1H), 7.47 (t, 1H), 6.88 (t, 1H,
CHF,), 1.30 (br s, 9H).

16¢) [1-(5-Bromo-2-fluoro-phenyl)-2,2-difluoro-1-nitromethyl-ethyl]-carbamic acid tert-
butyl ester

At 25 °C a solution of 7.5 g (21.3 mmol) compound 16b in 30 ml of nitromethane was
treated with 0.2 ml DBU (1.3 mmol). After 2 h the mixture was diluted with 50 ml TBME,
washed with 1N HCI and water. The organic phase was evaporated and the residue was
crystallized from TBME/hexane to give the title compound as white crystals. HPLC: Rt;; =



A m xture of conpound 211 (150 ng, 0.270 nmmol), 55 ng (0.539 nmmol) acetic
anhydride and 45 ng (0.566 mmvpl) pyridine 1 mM DCMwas stirred for 1h. The
m xture wae 2quensctved with 10% aq Na2CO3 and extract ed wiptCh/EPGMo/070562 Or g
phase was dried with Na2SO4 and evaporated. Purification via chromatography
on silica gel (heptane/Et0OAc 0-50% Et 0Ac) gave the title conpound as a
colorless solid. TLC Rf 0.19 (EtOAc/ -lggptane 1:2), {HPLC. RtH3 = 3.242
mn; ESIMS: 598, 600 [(MtH)+, 1Br]; 1H NWR (360 MHz, CDCI 3, ca 1:1 mxture
- 66 - od418>trmmsssMS 239337 Ipm-+Na) L HiBr); mmnmoaa 40BMHD; P.367.48 (nm2HBH) |

0. 425 8% §Mag M, od ¥ SHET s 85 2460 s i) b 205 L, (0 uory

[ 3-(4-acetyl - 6-am no 2-

di fl uoroneth 2,3,4,5-tetrahyd yraz 1 fl uor o- phenyl Fam,
Conpoundl B 1-ATHBOiGtE 1 X623 IHAE-Dhas- g i uerosoHhyl SeRpams 211 an
HCl in ciepisut |é(g}§rst|rred 2 h. The m xture was evaporated, taken up in 10%
Na2CO3 and Et OAc. The aq phase was extracted twice with EtO0Ac, the conbined
org | ayefiRc disté2.df ged! mrnolm@sgetqundw fy 2] agetio .asld@mdmwgm}s A 7ch

silica gelog(riaifl )I}{Bﬁaﬁbé’&%@anWo%@c 4éld Wa@ad@@d’&rog%etldebbﬁg(ﬂ%mound as a
colorless solid - NH3 (25 % a 5) Rf 0. 34;

HPLC: Rttemperaturg Pflom 40 *G=dyftgs2h &b@mg 200 the mmtym WafEEHtFFedmemt% Jebe filker |

DMVSO- d6 cfa'k@tv\?a'g'%&dsﬁemh lMER)H rtﬁé ﬁftr‘aﬁe‘& v?as]{)asﬁﬂag vﬁlﬁ 15% 5& N@alﬁ:o}’éﬂd eﬂra@ﬁed( S,
1H), 8.17 (s, A 2H) .

4. 09- 3. ewtf(ﬁﬁo he 2@6103)?@&6(4%? ed wﬂ@Qﬂﬂe 8’69 mlth§Psil}1m Elfat@par@ 22

5- Ari no- &a{)éraié&mé%au%rwsé Bmh.nea%swhnsc%s%mfwhéxaﬁ no] - 2-f1 uor ophenyl }
-3-difluoroneth gﬂr 0-2 e))/r azi ne-1-carboxylic acid

2, 2- di cHiidG- '%ttldrryﬂ 18§t’@ﬂ MS;: 38B388dMtidhd1BRis prepared from a side

d 1
R;oouzz ﬁg@t@%ﬁg 3§b%m-|z§1'755{('d’&Q|-()D§% éWH&NEgOQ ‘KRI@Q& t A Cil'@'z) 0.5)

DVBO- d6, 5. B8 (@, 3Hy8A%badel o 3183t (ansrid), ﬂ@fﬁ{agi@%éwm 1H), 8. 62 (d 1H) ,
7.87-7.82 (m lH) 7.82-7.75 (m 1H), 7.16 (br s, 1H), 6.37-6.28 (m 3H),
4'41-4'34%]3 , 3.97-3.71 (m 4H), 2.52 (s, 3H)). Exanple 23:

5- Br ono-Heni2-(hyBrame-2flyarosgphenyhAteri-butexyearbgnylgming-33-difluoro-

di fl uor ﬁ{;@bgpé;lndﬁo](_g%#gt&(?#};er@sﬁ{wg ster3s 4, 5-tetrahydro- pyrazin-2-yl1]-4-fl uor

o- pheny tithe corrpound was prepared from conpound 211
usi ng neA Mstyrean 88Y IMa (2L 35i ndenol) compadnd16ch ¢4 img @dhpdningd tertrbiutyly pr ocedur es

I j - : 9 / 90:
o o5 rapBcelBSrliicst ol e EARich b b bluag Bl A8 (Rrfis R
lH- NNR (Beomivtyre wahvButad (ith EtOAst washed withi 1A6HEL 8¥nag NpHCO aﬁdM@@erHEhé{ m

3 1
6 47 6 0 g%’ﬁc péﬁew% %’%d(‘ﬁ%;d(aum %ﬂ%q é ‘%g’e(én’d‘ﬁ)“ Z)}Jaﬁedsg;’ \m 4. 523 3.74
(m 6H) ,chBoraatograpby ()msmea-lgel (Eean/s1578EgQAc)mgwpnI®@tlecompound as a
5-B
cyclr gg?o%a%%%gﬁns"{)wk hpﬁ?%d%ﬁ)m)ﬁﬁéﬂfﬁaq? g‘% tetﬁ?"ghrQ z&:ﬁ“n rEziQ'zu}Ag- ?7y1) 4-f 1
uor opherd@9dévtie, 1Br]; "H-NMR (CDCls, 360 MHz): 7.51 (dd, 1H), 7.33 (ddd 1H) 6.87 (dd, 1H),

6.44 (t, 1H, CHF,), 6.04 (br s, 1H),3.28-3.02 (m, 4H), 1.39 (s, 9H), 1.32 (br s, 9H).

16f) 6-(5-Bromo-2-fluoro-phenyl)-6-difluoromethyl-piperazin-2-one

A solution of 1.0 g (2.011 mmol) compound 16e in 8 ml DCM was treated with 5 ml 4N HCl in
dioxane. After 4 h the mixture was evaporated, dissolved in 10 ml MeOH and left standing
overnight. The MeOH was partially removed and crystallization initiated by careful addition
of TBME. The hydrochloride salt of the title compound was isolated as white crystals. TLC
(free base): Rf 0.39 (EtOAc): HPLC: Rty = 2.543 min; ESIMS: 323, 325 [(M+H)", 1Br]; 'H-
NMR (HCI salt, dmso-d6, 360 MHz): 10.2-9.7 (br, 2H), 7.78-7.73 (m, 2H), 7.35 (dd, 1H), 6.65
(t, 1H, CHF}), 3.90-3.68 (m, 4H).



The title conpound was prepared from conpound 211 using

cycl opropanecar bonyl chloride instead of acetic anhydride and by procedures
anal ogouswbotissgeused i n Exanple 21. { HPLC. RtH, = 3pt8@ippimojo7ds MS:
524, 526 [(MtH)+, 1Br]; 1H NWR (360 MHz, DMSO-d6(2 :1 m xture of rotanmers):
10.63-10.53 (m 1H), 8.66 (s, 1H), 8.16 (s, 1H), 7.92-7.74 (m 2H),
7.27-7.12 (m 1H), 6.37-6.29 (m 2H), 6.25 (t, 1H, J=55 Hz), 4.48-3.75 (m
4H), 2.55 (s, 3H), 1.82-1.65 (m 1H) -8977-0 29(m 1H)). Exanple 25:

5- Br ono- 3- net -pyridi ne-2-carboxylic ac (6 Q- 2-

G 11 wor dipeh RyPBromios2 Bupe PRI S WHaToRYILS Lo RarRR e ARy PR A% o
-68 - TRertljdt)1%estgypound was prepared from conpound 211 via direct
Boc-deprotection as in Exanple 21. {TLC (DCM MOH NH3 (25% aq é/ 90: 10:
0°%) R AosEpension of 308 ok 554 myng) eampouRd 166and E6 mesd el Bock@in 4

%Fg?% g@?&b%s tr@?@%@l@& 6?@(555%0&?}695@ (ﬁé rhi ure%s @rré%@nj@ S
5. 9of|(brdllyted1rm}1 Et@AgsweshedzlmMNs , brine apg)1 0%ac atl§033m)o)dne|§>ofathp| e 26
5- Di

UW Cdyrr%hé@é‘wgdél g ét% ﬁ%d garchmétb@aa@t &n Erﬁce( §T,|Qﬁé‘ﬁt¥ =/ @r

am no- 2 tomet r o- pyraz uoro-p enyl] am

i de Thé&0% EtQAQ)dﬁptya LS U&Cmmﬂ@é afwhitﬂ obdpiRIHe &mg- 837 760D cEBMS;

anal ogoygst i1 S

Coupl | ncr Bt nGHRal' TE it QURTECK 200 Wps BRadigndh b Biuprd™ B, g
486 [ ( MiftH2-{m, 211%?1!0&(@10@)1\54@ ;6. tivsd*@cs@@ 3.63 (my4hd); &.35fandck. 2Gér s) 9H).

10. 56-10. 46(m 1H), 8.40(s, 1H, 7.87-7.74(m 1H), 7.69(s, 1H), 7.25-7.09
(m 2H), 6.37-5.99 (m 3H), 4.04-3.94 (m 1H), 3.84 (s, 1H), 2.58-2.54 (m
3H), 1. 9®h} 345-Broma2ifiuora-phemnyl}3-2ifluoromethyl-5-thioxo-piperazine-1-carboxylic

5-Difluaqg X t hyl - pyri di ne- 2-carboxylic acid [3-((R)-6-am no- 2-
di fluor oarﬁgﬁ E&égi@ t et rahydr o- pyrazi n-2-y1)-4-fl uoro-phenyl Fam de FyO
NNH2 A mixture of 329 mg (0.777 mmol) compound 16g and 283 mg (0.7 mmol) Lawesson's

reagent in 4 ml THF was stirred overnight. The mixture was concentrated and purified via
chromatography on silica gel (heptane/ 0-15% EtOAc) to give the title compound as a white
solid. HPLC: Rtys = 3.317 min; ESIMS: 461, 463 [(M+Na)*, 1Br]; 'H-NMR (CDCl;, 360 MHz,
broad signals due to rotamers): 8.45-8.32 (br, 1H), 7.62-7.54 (br, 1H), 7.44 (dd, 1H), 7.11
(dd, 1H), 6.6-6.2 (br, 1H), 5.1-4.3 (m, 3H), 3.75-3.65 (m, 1H), 1.35 and 1.29 (br s, 9H).

16i) 5-Amino-3-(5-bromo-2-fluoro-phenyl)-3-difluoromethyl-3,6-dihydro-2H-pyrazine-1-
carboxylic acid tert-butyl ester

A solution of 310 mg (0.706 mmol) of compound 16h in 4 ml 7M NH3/MeOH was stirred at rt
for 15h. The mixture was evaporated, dissolved in EtOAc, washed with ag NaHCO, and
brine. The org phase was dried with Na,SO, and evaporated to give the title compound as a
white solid, pure enough for further synthesis. HPLC: Rtys= 2.270 min; ESIMS [M+H]"
=422/424(1Br); "H-NMR (CDCls, 360 MHz, broadened signals, rotamers): 7.7-7.58 (m, 1H),
7.38-7.30 (m, 1H), 6.88 (dd, 1H), 6.03 (br t, 1H, CHF2, major rotamer), 4.7 (br, 2H), 4.10-
3.56 (m, 4H), 1.26 (br s, 9H, major rotamer). TLC (Hexane, EtOAc 1:1) Rf 0.42

' 16j) 3-(5-Bromo-2-fluoro-phenyl)-5-tert-butoxycarbonylamino-3-difluoromethyl-3,6-
dihydro-2H-pyrazine-1-carboxylic acid tert-butyl ester
To an ice-cold solution of 290 mg (0.687 mmol) compound 16i in 4 ml ACN were added 225
mg (1.02 mmol) Boc,0 and 0.205 ml (1.17 mmol) DIPEA. The mixture was stirred for 4h at
rt. Then the mixture was diluted with TBME and washed with 5% aq NaHCO,. The organic



The title conpound was prepared from conpound 21g by procedures anal ogous
to those used in Exanple 21 and instead using Acid 1 as a coupling partner
in the amwdeoowspi’sng. The enantionmers were separated orcECwre@bpalsfz) OD H,
30 x 250 mm col um using CO2/ (MeOH + 1 % PAn)/ 60:40 (isocratic) as an
eluent. The title conmpound is the faster noving enantionmer. { HPLC. RtH, =
3.047 mn; ESIMS: 444 [(MH) +]; 1H NVRgp4a00 MHz, DVMBO-d6): 10.46 (s, 1H),
8.40 (d, 1H), 7.91-7.86 (m 1H), 7.84-7.78 (m 1H), 7.42 (t, 1H, J= 73 Hz),
7. 12 ( ddphabEwastdrigdi with, Mg$0,. 870 Gilteied, arfa. dd8céritrated. Patification BY cRrodatédrapHH)

(,Zic:sg E :S), 4?r|§§?|%a %erﬁ(lh%%gél E%tBA%%av?ét I:n dgglred proéuc? ga% oalzessn %az carboxylic
di f | uor oTieC: I‘Rﬂ(HExﬁ)e‘V EOARLE: By 020- HPLRZRK):22.Y2) i, fESIMSQNPWT%GQEMdBr)H N N

NH2 F Th ared fro ound b rocedur es

anal ogouﬁ'| M/H f‘?&g@ "g'ﬁV\Sa%PEﬁtB'F UQ'TteéWS[nbk%atlé °t9§] rﬂé rgnixure,
coupling partner I n the am de coupling. The enantioners were separated on a
Chi r al D 20u 5x50 VeOH Et OH +0, 01%DEA

et P G s e R SRR v SbroT AL W ¢ -
2. 889 M dh E-%ﬁﬁ-pfﬂéi?néﬁl\éhkﬂdﬂ Ilcalaidt&“iﬁ)& Estbiz, DIVBO d6) 10 04 (s, 1H),
788 (dd X _/y I—&?SO s, 1H), 7.09 (dd,
o@ompouwfﬁﬁéﬁanmz() 7‘5n@8>|>(qnd rgc- rfps N, R-digpethyoyciphexans-3 2-chamine ( m

|1

?gl) % : 153(%]@ 1020207 B WerB ci8sBIvEa i S5 K EXOM I i ik SRR 7 St
di f I uor o?ﬂl}ﬂtWPf 27‘3 mg 2.88mmehyai NgNp 9P 26.8-29 (B 134 mmalf b-(Fhassaibiadride HH ON
NHZN N FsJdinNsBlt, degassed, brought under a nitrogen atmosphere, treated with 25.5 mg (0.134

mmol) of Cul, stirred for 30 min at 70 °C, diluted with TBME, washed with water, dried over
MgSQO,.H,0O and evaporated. The residue was taken up in EtOH and stirred under a
hydrogen atmosphere in the presence of 5 mg of Pd on carbon (10 %), until all of the azide
had been hydrogenated. The mixture was filtered over celite, the filtrate was evaporated,
and the residue was purified by chromatography on silica gel (hexane / 15 to 70 % EtOAc) to
yield the title compound in the form of a colourless foam. HPLC: Rty; = 2.411 min; ESIMS:
459 [(M+H)']; '"H-NMR (360 MHz, CDCl;; very broad signals due to rotamers): 7.30 - 5.90 (br
m), 4.80 - 3.40 (br), 1.50-1.10 (br m).

161) 3-{5-[(5-Bromo-pyridine-2-carbonyl)-amino]-2-fluoro-phenyl}-5-tert-
butoxycarbonylamino-3-difluoromethyl-3,6-dihydro-2H-pyrazine-1-carboxylic acid tert-
butyl ester

To an ice-cold solution of compound 16k (70 mg, 0.153 mmol), 34 mg (0.168 mmol) of 5-
bromo-pyridine-2-carboxylic acid, 27 mg (0.198 mmol) of HOAt and 44 mg (0.23 mmol) of
EDC x HCI in DCM were added 0.053 ml (0.382 mmol) of Et;N. The mixture was stirred
overnight, diluted with EtOAc, washed with 5§ % aq NaHCO; solution and brine, dried over
Na,SO, and evaporated. The residue was purified by chromatography on silica gel (heptane
/ EtOAc 0 to 40 % EtOAc) to yield the title compound in the form of a colourless foam
{HPLC: Rtys = 2.713 min; ESIMS: 642, 644 [(M+H)*, 1Br]; 'H-NMR (360 MHz, CDCl;; very
broad signals due to rotamers): 9.75 (s, 1H), 8.61 (s, 1H), 8.12-7.95 (m), 7.40 - 7.0 (m),
4.50-3.50 (m), 1.52-1.17 (br).

16m) 5-Bromo-pyridine-2-carboxylic acid [3-(6-amino-2-difluoromethyl-2,3,4,5-
tetrahydro-pyrazin-2-yl)-4-fluoro-phenyl]-amide



F The title conmpound was isolated during the purification of Exanple 28 as
a side product. {HPLC. RtH = 2.427/ 2.547 mn; ESIMs: 396 [ (M+tH)+]; 1H NMR
(600 MHz,wONBQ@/W@6)76 10. 00 (s, 1H), 9.90 (s, 1H), 8.90 (ecTAHRe1087@82 7. 97
(m 1H), 7.84-7.80 (m 1H, 7.30 (dd, 1H), 7.17 (s, 1H), 6.71 (t, 1H, J=54
Hz), 4.23 (d, 1H), 4.12 (d, 1H), 3.80 (s, 2H)). Preparation of Acid

I ntermedi ates The substituted acid building blocks were either commercially
avai l abl e or can be prepared as descrif®dd in the literature or in an

anal ogous nmanner, e.g. WD 2005063738, WD 2009091016, WD 2010047372, Bi oorg.
Med. Chem 2001, 9, 2061-2071, or can be prepared as described hereafter or

in an anghiaieSof BBMpBURd A6 (33 ilng, 0.051 mmol) and 0.5 mi of 3N HCl in MeOH was stirred
5-Difl uoronet hoxv- 3- net hvl - pyridi ne- 2-carboxylic acid - - A solution of

5- hydr oxQMegnighl; Fe U\HW"PdYa}?eQV?PE@F% mq'%solvsdcrmstha@at andrtytuz@tsgsvrthé’@h@ tq 228
g, 1 7Og|(7@£TMe)hde&HIoHHé§£|k6f tﬂé'tuilé @&hg&ﬁﬁi@éﬁhufﬁgs\t/éﬁggﬁbr CMMeSA: KK, (518

ny, was stlrredfor

C33
0.5 h at(2§(%5 %)/ qﬁhéor %§b3§ r?7nﬁn§(-9r%tﬂwag QT7I)'U'DeESW|$ 142 A [(MAH) WaBHed wi t h

sat. aqg.1ANMR GUdMHzatmlsbtdspelogB@ #9), 1b%&§s V#r)eg '79?&45{ af—l‘} %ﬂsa\(st hH -t OAc,
t he conbi ned orgH)_ﬁﬁs@yers dried over rate

was conc®ff (tse f1H &HhBoAm. wHb 7db1r6|3§é@1' é‘é) @%ﬁ @ut('lneélé) &95 after
flash c qrm %78@ pr@gg | §R), 3548 cyq‘.] phexane / EtOAc gradient 0-3 min
95:5, 3-35 m'n 955 to 60:40). UPL 9 0.87 min; ESIMS: 185 [(WN: 1H
NNR(4OOM—|z CDCl 3) : 840(d 1H), 745(d 1H), 6.64 (t, 1H), 2.61 (s,
3H . b) I ut| on
o 5- di £ e P L e 238

in EtOH (eyahvyrwaame@ml)-ﬂMIwo -phedml]lsamide (2.5 nl). The reaction m xture
was stirred for 7h at 70 C, ,\;hen for 9h at roomtenperature. It was diluted
with Et20 and twice extracte wat er . The H‘:Oﬂbl ned ag. | ayers were
reextracted with Et20, acidifi p\f“ PH 2F IM aqg. HClI and tw ce
extracted with TBME. The conbi 8lQj e [ '\é\ﬁ:re dried over Na2SO4,
filtrated and the filtrate was concdintr to yield the title conpound as
a white solid which was used for th& nex ep w thout further

purification.
The title compound was prepared by procedures analogous to those used in Example 16

hereinbefore. {TLC (DCM: MeOH: NH3 (25 %, aq)/ 90: 10: 0.5) Rf 0.22; HPLC: Rt;, = 2.783
min; ESIMS: 389 [(M+H)"]; 1H-NMR (360 MHz, DMSO-ds): 10.78 (br s, 1H), 9.22 (s, 1H),
8.60 (dd, 1H), 8.30 (d, 1H), 8.10-8.05 (m, 1H), 7.88 (br s, 1H), 7.21 (br s, 1H), 6.15 (t, 1H, J=
56 Hz), 5.92 (s, 1H), 3.31-2.98 (br m, 4H)}.

Example 18: 5-Cyano-pyridine-2-carboxylic acid [3-(6-amino-2-difluoromethyl-5-oxo-
2,3,4,5-tetrahydro-pyrazin-2-yl)-4-fluoro-phenyl]-amide

N
2\
H F I
N> N\@(N/ NH
o]
F

The titte compound was isolated as a side product from the preparation of Example 17. {TLC
(DCM: MeOH: NH3 (25 %, aq)/ 90: 10: 0.5) Rf 0.32; HPLC: Rty = 2.780 min; ESIMS: 403
[((M+H)"]; 1H-NMR (360 MHz, DMSO-ds): 10.83 (s, 1H), 9.14 (d, 1H), 8.52 (dd, 1H), 8.40 (s,

1H), 8.21 (d, 1H), 8.07 (dd, 1H), 7.84-7.77 (m, 1H), 7.18 (dd, 1H), 6.66 (br s, 1H), 6.14 (t,
1H, J= 56 Hz), 3.81 (d, 1H), 3.70 (d, 1H}).
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Example 20: 5-Amino-3-{5-[(5-cyano-pyridine-2-carbonyl)-amino]-2-fluoro-phenyl}-3-

difluoromethyl-3,6-dihydro-2H-pyrazine-1-carboxylic acid methyl ester
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The title compound was prepared by procedures analogous to those used in the examples
hereinbefore {TLC (DCM: MeOH: NH3 (25 %, aq)/ 90: 10: 0.5) Rf 0.60; HPLC: Rty, = 2.946
min; ESIMS: 447 [(M+H)"]; 1TH-NMR (400 MHz, DMSO-ds: 10.81 (s, 1H), 9.18 (s, 1H), 8.56

(dd, 1H), 8.25 (d, 1H), 8.00 (br s, 1H), 7.82 (br s, 1H), 7.19 (dd, 1H), 6.29 (br s, 1H), 6.15 (t,
1H, J= 54 Hz), 3.97-3.67 (m, 4H), 3.53/ 3.46 (2 s, 3 H, rotameres, relation 1:1)}.

Example 21: 5-Bromo-3-methyl-pyridine-2-carboxylic acid [3-(4-acetyl-6-amino-2-
difluoromethyl-2,3,4,5-tetrahydro-pyrazin-2-yl)-4-fluoro-phenyl]-amide

YO
Br N F N
g N& A
N™ “NH,
o)
F
21a) [1-Aminomethyl-2,2-difluoro-1-(2-fluoro-phenyl)-ethyl]-carbamic acid tert-butyl

ester.
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Compound 16d (4.0 g, 10.44 mmol) and 1.713 g (20.88 mmol) NaOAc were sUspended in
50 ml EtOH and stirred under a hydrogen atmosphere in the presence of 200 mg of Pd on
carbon (5 %), until all of the bromide was hydrogenated. The mixture was treated with 10%
aq Na,CO;, filtered over celite, extracted with EtOAc, dried with Na,SO, and evaporated.
The residual oil was stirred with hexane and, after filtration, the title compound was isolated
as a white solid. {HPLC: Rty, = 2.908 min; ESIMS: 305 [(M+H)']; 1H-NMR (360 MHz,
CDCI3): 7.43 (t, 1H), 7.36 (q, 1H), 7.21 (t, 1H), 7.11 (dd, 1H), 6.48 (t, CHF2), 5.78 (br s, 1H),
3.52 (br d, 1H), 3.42 (br d, 1H), 1.43 (br s, 9H}.

21b) [1-[(Cyanomethyl-amino)-methyl]-2,2-difluoro-1-(2-fluoro-phenyl)-ethyl]-carbamic
acid tert-butyl ester

A mixture of 14.0 g (46.0 mmol) compound 21a, 9.22 g (55.2 mmol) iodoacetonitrile and
17.84 g (138 mmol) DIPEA in 90 ml ACN was stirred at 80 °C for 3 h. The mixture was
diluted with EtOAc, washed with 1N HCI, 5% aq NaHCO; and water. The organic phase was
dried with sodium sulfate and the product was purified via chromatography on silica gel
(heptane/ 30% EtOACc) to give the title compound as a yellowish oil. TLC: Rf 0.20 (EtOAc/
heptane 1:3; HPLC: Rty; = 2.682 min; ESIMS: 344 [(M+H)']; "H-NMR (CDCls, 360 MHz):
7.44-7.34 (m, 2H), 7.22 (t, 1H), 7.13 (d d, 1H), 6.47 (t, 1H, CHF,), 5.62 (br s, 1H),3.72-3.37
(m, 4H), 1.95 (br s, 1H), 1.33 (s, 9H).

21c) [2-tert-Butoxycarbonylamino-3,3-difluoro-2-(2-fluoro-phenyl)-propyl]-
cyanomethyl-carbamic acid 2,2,2-trichloro-ethyl ester

To a vigorously stirred suspension of 16.0 g (46.6 mmol) compound 21b in 80 ml DCM and
150 ml 10% aq NaHCO; were added dropwise 24.7 g (117 mmol) trichloroethyl
chloroformate over a period of 10 minutes. The reaction temperature was kept below 26 °C
with the aid of an ice-bath. Stirring was continued for 3.5 h at 25 °C. The phases were
separated and the organic phase was dried with MgSO,.H,0, filtered, evaporated and
purified via chromatography on silica gel (heptane/ 15% EtOAc) to give the title compound
as a colorless foam. TLC: Rf 0.50 (EtOAc/ heptane 1:3; HPLC: Rtys = 2.758 min; ESIMS:
518 [(M+H)*, 3CIJ; '"H-NMR (CDCl,, 360 MHz, broad signals, 2:1 mixture of rotamers): 7.45-
7.35 (m, 2H), 7.30-7.22 (m, 1H), 7.15 (dd, 1H), 6.88-6.50 (m, 1H, CHF,), 6.18 (br s, NH,
major rotamer), 5.70 (br s, NH, minor rotamer), 4.92-4.22 (m, 6H), 1.48 (br s, 9H).

21d) 5-Amino-3-difluoromethyl-3-(2-fluoro-phenyl)-3,6-dihydro-2H-pyrazine-1-

carboxylic acid 2,2,2-trichloro-ethyl ester



50.12 6 0.051 7 0.068 8 0.021 9 0.033 10 0.034 11 0.02

WO 2011/080176 PCT/EP2010/070502

-64 -

Compound 21c¢ (24.17 g, 46.6 mmol) was dissolved in 93 ml DCM and treated with 87 ml 4N
HCI in dioxane. After stirring for 4 h at room temperature the mixture was evaporated to yield
the title compound as a colorless foam, pure enough for further syntheses.

TLC (DCM: MeOH: NH3 (25 %, ag.)/ 90: 10: 0.5) Rf 0.42. Rty; = 3.203 min; ESIMS: 418
[(M+H)*, 3CI]; '"H-NMR (DMSO-d6, 360 MHz, broad signals): 11.26 (s, 1H), 10.0-9.9 (br, 1H),
8.98 (br s, 1H), 7.65-7.50 (m, 2H), 7.48-7.35 (m, 2H), 6.83 (br t, CHF,), 4.92-4.68 (m, 4H),
4.45-4.16 (m, 2H).

21e) 5-Amino-3-difluoromethyl-3-(2-fluoro-5-nitro-phenyl)-3,6-dihydro-2H-pyrazine-1-
carboxylic acid 2,2,2-trichloro-ethyl ester

To a stirred solution of compound 21d (21.16 g, 46.5 mmol) in 60 ml 95% H,SO, were added
portion wise 6.11 g (60.5 mmol) KNO; while keeping the reaction temperature below 30 °C
with the help of a water-bath. After 30 min the mixture was poured onto 200 g crushed ice
and water. The mixture was neutralized with 4N NaOH and solid Na,CO; (caution, foaming).
The mixture was extracted with EtOAc twice, dried with Na,SO, and evaporated the crude
product was purified by crystallization from TBME/ hexanes to give the title compound as a
white solid. TLC: Rf 0.50 (EtOAc/ heptane 1:3), Rty; = 3.211 min; ESIMS: 463 [(M+H)", 3Cl);
'H-NMR (DMSO-d6, 360 MHz, broad signals): 8.64-8.56 (m, 1H), 8.34-8.27 (m, 1H), 7.55 (t,
2H), 6.63 (br d, 2H), 6.22 (t, CHF,), 4.90-4.72 (m, 2H), 4.23-3.85 (m, 4H).

21f) 5-tert-Butoxycarbonylamino-3-difluoromethyl-3-(2-fluoro-5-nitro-phenyl)-3,6-
dihydro-2H-pyrazine-1-carboxylic acid 2,2,2-trichloro-ethyl ester

The title compound was prepared from compound 21e by a procedure similar to that used to
obtain compound 16j.

TLC: Rf 0.36 (EtOAc/ heptane 1:3), Rtys = 3.010 min; ESIMS: 585 [(M+Na)*, 3ClJ; "H-NMR
(DMSO-d6, 360 MHz, broad signals): 10.34 (br s, 1H), 8.70-8.64 (m, 1H), 8.37-8.30 (m, 1H),
7.59 (dd, 2H), 6.33 (br t, CHF;), 4.93-4.66 (m, 3H), 4.53-4.28 (m, 2H), 3.84-3.75 (m, 1H).

21g) 3-(5-Amino-2-fluoro-phenyl)-5-tert-butoxycarbonylamino-3-difluoromethyi-3,6-
dihydro-2H-pyrazine-1-carboxylic acid 2,2,2-trichloro-ethyl ester

A mixture of compound 21f (3 g, 5.32 mmol). 2.97 g (63.2 mmol) Fe and 3.42 g (63.9 mmol)
NH,CI in 55 ml MeOH was refluxed for 3 h. The mixture was filtered over celite and washed
with EtOAc. The organic phase was washed with 5% NaHCO;, brine and was dried with
Na,SO, and purified via chromatography on silica gel (heptane/EtOAc 0-50% EtOAc) to give
the title compound as a colorless foam.
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TLC: Rf 0.32 (EtOAc/ heptane 1:2), Rtys = 2.842 min; ESIMS: 533 [(M+H)", 3CI}; '"H-NMR
(CDCl3, 360 MHz, broad signals): 7.39 (br s, 1H), 6.98-6.84 (m, 2H), 6.75-6.55 (m, 3H), 6.28
(t, CHF;), 4.90-3.55 (m, 6H), 1.55 and 1.52 (br s, 9H)

21h) 3-{5-[(5-Bromo-3-methyl-pyridine-2-carbonyl)-amino]-2-fluoro-phenyl}-5-tert-
butoxycarbonylamino-3-difluoromethyl-3,6-dihydro-2H-pyrazine-1-carboxylic acid
2,2,2-trichloro-ethyl ester

The title compound was prepared from compound 21g by a procedure similar to that used to
obtain compound 16g.

TLC: Rf 0.25 (EtOAc/ heptane 1:3), {HPLC: Rtys = 3.535 min; ESIMS: 730, 732 [(M+H)",
1Br, 3Cl]; "H-NMR (360 MHz, CDCls): 10.18-9.98 (m, 1H), 8.54 (s, 1H), 8.11-7.98 (m, 1H),
7.85 (s, 1H), 7.60 - 7.45 (m, 2H), 7.13 (t, 1H), 6.78 (t, CHF2), 4.92-4.42 (m, 4H), 4.30-3.95
(m, 2H), 2.81 (s, 3H),1.55 (s, 9H).

21i) (6-{5-[(5-Bromo-3-methyl-pyridine-2-carbonyl)-amino]-2-fluoro-phenyl}-6-
difluoromethyl-3,4,5,6-tetrahydro-pyrazin-2-yl)-carbamic acid tert-butyl ester

A mixture of compound 21h (620 mg, 0.805 mmol), 526 mg (8.05 mmol) Zn powder and 43
mg (0.805 mmol) NH,Cl in 4 ml MeOH was stirred 30 min. The mixture was made basic with
a small amount 25% aq NH,OH, filtered over celite and washed with MeOH and EtOAc. The
filtrate was washed with brine, the aq phase extracted 3 times with EtOAc and the combined
organic layers dried with Na,SO,. Purification via chromatography on silica gel (heptane/ O-
70% EtOAc/0.005% 25% ag NH40OH) gave the title compound as a colorless foam. TLC: Rf
0.31 (EtOAc/heptane 1:1), {HPLC: Rtys = 2.864 min; ESIMS: 556, 558 [(M+H)*, 1Br]; 'H-
NMR (360 MHz, CDCl,, broad signals due to rotamers): 10.15-10.0 (m, 1H), 8.54 (br s, 1H),
8.11-8.02 (m, 1H), 7.84 (s, 1H), 7.63 - 7.60 (m, 1H), 7.22-7.10 (m, 1H), 6.6-6.0 (br, CHF2),
4.10-3.2 (m, 4H), 2.81 (s, 3H),1.56 and 1.51 (s, 9H).

21j) (4-Acetyl-6-{5-[(5-bromo-3-methyl-pyridine-2-carbonyl)-amino]-2-fluoro-phenyl}-6-
difluoromethyl-3,4,5,6-tetrahydro-pyrazin-2-yl)-carbamic acid tert-butyl ester

A mixture of compound 21i (150 mg, 0.270 mmol), 55 mg (0.539 mmol) acetic anhydride and
45 mg (0.566 mmol) pyridine 1 ml DCM was stirred for 1h. The mixture was quenched with
10% aqg Na,CO; and extracted with DCM. The org phase was dried with Na,SO, and
evaporated. Purification via chromatography on silica gel (heptane/EtOAc 0-50% EtOAc)
gave the title compound as a colorless solid. TLC: Rf 0.19 (EtOAc/ heptane 1:2), {HPLC:
Rtys = 3.242 min; ESIMS: 598, 600 [(M+H)", 1Br]; "H-NMR (360 MHz, CDCl;, ca 1:1 mixture
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of rotamers): 9.93 (br d, 1H), 8.44 (br s, 1H), 8.03-7.0 (m, 5H), 6.4-5.85 (m, 1H), 4.75-3.65
(m, 4H), 2.70 (s, 3H),2.03 and 1.91 (s, 3H), 1.49 and 1.44 (s, 9H).

21k) 5-Bromo-3-methyl-pyridine-2-carboxylic acid [3-(4-acetyl-6-amino-2-
difluoromethyl-2,3,4,5-tetrahydro-pyrazin-2-yl)-4-fluoro-phenyl]-amide

Compound 21j (140 mg, 0.234 mmol) was taken up in 0.5 ml DCM and 1 ml 4N HCl in
dioxane was stirred 2 h. The mixture was evaporated, taken up in 10% Na,CO; and EtOAc.
The aq phase was extracted twice with EtOAc, the combined org layers were dried with
Na,SO,. Purification via chromatography on silica gel (DCM/MeOH/25% aq NH40OH
90:10:0.5) gave the title compound as a colorless solid. {TLC (DCM: MeOH: NH3 (25 %, aq)/
90: 10: 0.5) Rf 0.34; HPLC: Rty; = 3.071 min; ESIMS: 498, 500 [(M+H)", 1Br]; 1TH-NMR (360
MHz, DMSO-dg (rotameric mixture, relation 2:1): 10.65-10.51 (m, 1H), 8.66 (s, 1H), 8.17 (s,
1H), 7.91-7.75 (m, 2H), 7.30-7.11 (m, 1H), 6.44-6.01 (m, 2H), 4.09-3.66 (m, 4H), 2.56-2.54
(m, 3H), 1.93-1.86 (m, 3H)}.

Example 22: 5-Amino-3-{5-[(5-bromo-3-methyl-pyridine-2-carbonyl)-amino]-2-fluoro-
phenyl}-3-difluoromethyl-3,6-dihydro-2H-pyrazine-1-carboxylic acid 2,2-dichloro-ethyl

i
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The title compound was prepared from a side product isolated in step 21i. {TLC (DCM:
MeOH: NH3 (25 %, aq)/ 90: 10: 0.5) Rf 0.44; HPLC: Rty; = 2.776 min; ESIMS: 598 [(M+H)"];
1H-NMR (400 MHz, DMSO-ds, broad signals due to rotamers: 10.59-10.55 (m, 1H), 8.62 (d,

1H), 7.87-7.82 (m, 1H), 7.82-7.75 (m, 1H), 7.16 (br s, 1H), 6.37-6.28 (m, 3H), 4.41-4.34 (m,
2H), 3.97-3.71 (m, 4H), 2.52 (s, 3H)}.

ester

Example 23: 5-Bromo-3-methyl-pyridine-2-carboxylic acid {3-[6-amino-2-
difIuoromethyl-4-(2-methoxy-acetyI)-2,3,4,5-tetrahydro-pyrazin-2-yl]-4-f|uoro-pheny|}-

amide
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The title compound was prepared from compound 21i using methoxy-acetyl chloride instead
of acetic anhydride and by procedures analogous to those used in Example 21. {TLC (DCM:
MeOH: NH3 (25 %, aq)/ 90: 10: 0.5) Rf 0.38; HPLC: Rty; = 3.083 min; ESIMS: 528, 530
[(M+H)*, 1Br]; 1H-NMR (360 MHz, DMSO-ds(1:1 mixture of diastereomers): 10.64-10.52 (m,
1H), 8.66 (s, 1H), 8.16 (s, 1H), 7.90-7.76 (m, 2H), 7.29-7.13 (m, 1H), 6.47-6.04 (m, 2H),

6.41-6.28 (m, 2H), 6.22 (t, 1H, J= 55 Hz), 4.08-3.74 (m, 6H), 3.22-3.15 (m, 3H), 2.55 (s,
3H)).

Example 24: 5-Bromo-3-methyl-pyridine-2-carboxylic acid [3-(6-amino-4-
cyclopropanecarbonyl-2-difluoromethyl-2,3,4,5-tetrahydro-pyrazin-2-yl)-4-fluoro-
phenyl]-amide
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The title compound was prepared from compound 21i using cyclopropanecarbonyl chloride
instead of acetic anhydride and by procedures analogous to those used in Example 21. {
HPLC: Rtys = 3.187 min; ESIMS: 524, 526 [(M+H)*, 1Br]; 1TH-NMR (360 MHz, DMSO-d; (2 :1
mixture of rotamers): 10.63-10.53 (m, 1H), 8.66 (s, 1H), 8.16 (s, 1H), 7.92-7.74 (m, 2H),

7.27-7.12 (m, 1H), 6.37-6.29 (m, 2H), 6.25 (t, 1H, J=55 Hz), 4.48-3.75 (m, 4H), 2.55 (s, 3H),
1.82-1.65 (m, 1H), 0.77-0.29 (m, 1H)}.

Example 25: 5-Bromo-3-methyl-pyridine-2-carboxylic acid [3-(6-amino-2-
difluoromethyl-2,3,4,5-tetrahydro-pyrazin-2-yl)-4-fluoro-phenyl]-amide

Br N E H
T i( By
N N~ NH,
(0]
F



Table 2 Exanple Bace 1Cso [PM Exanple Bace ICso WM 1 3.2 2 0.12 3 0.26 4
0.091 5
WO 2011/080176 PCT/EP2010/070502

- 68 -

The title compound was prepared from compound 21i via direct Boc-deprotection as in
Example 21. {TLC (DCM: MeOH: NH3 (25 %, aq)/ 90: 10: 0.5) Rf 0.20; HPLC: Rty; = 3.050
min; ESIMS: 456, 458 [(M+H)", 1Br]; 1H-NMR (360 MHz, DMSO-ds): 10.53 (s, 1H), 8.65 (s,
1H), 8.16 (s, 1H), 7.93-7.88 (m, 1H), 7.87-7.80 (m, 1H), 7.16 (dd, 1H), 6.13 (t, 1H, J= 57 Hz),
5.90 (br s, 1H), 3.18 (t, 2H), 3.07 (t, 2H), 2.56 (s, 3H)}.

Example 26: 5-Difluoromethoxy-3-methyl-pyridine-2-carboxylic acid [3-(4-acetyl-6-
amino-2-difluoromethyl-2,3,4,5-tetrahydro-pyrazin-2-yl)-4-fluoro-phenyl]-amide
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The title compound was prepared from compound 21g by procedures analogous to those
used in Example 21 and instead using Acid 1 as a coupling partner in the amide coupling. {
HPLC: Rty, = 2.795 min; ESIMS: 486 [(M+H)"]; 1H-NMR (400 MHz, DMSO-d; (2 :1 mixture
of rotamers): 10.56-10.46 (m, 1H), 8.40 (s, 1H), 7.87-7.74 (m, 1H), 7.69 (s, 1H), 7.25-7.09

(m, 2H), 6.37-5.99 (M, 3H), 4.04-3.94 (m, 1H), 3.84 (s, 1H), 2.58-2.54 (m, 3H), 1.90-1.82 (m,
3H)}.

Example 27: 5-Difluoromethoxy-3-methyl-pyridine-2-carboxylic acid [3-((R)-6-amino-2-
difluoromethyl-2,3,4,5-tetrahydro-pyrazin-2-yl)-4-fluoro-phenyli]-amide

The title compound was prepared from compound 21g by procedures analogous to those
used in Example 21 and instead using Acid 1 as a coupling partner in the amide coupling.
The enantiomers were separated on Chiralpak® OD-H, 30 x 250 mm column using
CO./(MeOH + 1 %IPAm)/ 60:40 (isocratic) as an eluent. The title compound is the faster
moving enantiomer. { HPLC: Rty, = 3.047 min; ESIMS: 444 [(M+H)"]; 1TH-NMR (400 MHz,
DMSO-dg): 10.46 (s, 1H), 8.40 (d, 1H), 7.91-7.86 (m, 1H), 7.84-7.78 (m, 1H), 7.42 (t, 1H, J=
73 Hz), 7.12 (dd, 1H), 6.71 (t, 1H, J=56 Hz), 5.88 (br s, 2H), 3.20-2.98 (m, 4H), 2.57 (s, 3H)}.
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Example 28: 3-Amino-5-methoxy-pyrazine-2-carboxylic acid [3-((R)-6-amino-2-
difluoromethyl-2,3,4,5-tetrahydro-pyrazin-2-yl)-4-fluoro-phenyl}-amide

/O\[N\ NH, F “
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© F

The title compound was prepared from compound 21g by procedures analogous to those
used in Example 21 and instead using Acid 2 as a coupling partner in the amide coupling.
The enantiomers were separated on a Chiralpak® AD 20um (5x50cm) column using
MeOH/EtOH/+0.01%DEA as an eluent. The title compound is the slower moving enantiomer.
{HPLC: Rty; = 2.889 min; ESIMS: 410 [(M+H)'],; 1H-NMR (400 MHz, DMSO-d;): 10.04 (s,

1H), 7.88 (dd, 1H), 8.16 (s, 1H), 7.77-7.71 (m, 1H), 7.50 (s, 1H), 7.09 (dd, 1H), 6.09 (t, 1H,
J=55 Hz), 5.88 (br s, 1H), 3.88 (s, 3H), 3.21-2.94 (m, 5H)}.

Example 29: 3-Amino-5-oxo-4,5-dihydro-pyrazine-2-carboxylic acid [3-((R)-6-amino-2-
difluoromethyi-2,3,4,5-tetrahydro-pyrazin-2-yl)-4-fluoro-phenyl]-amide
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The title compound was isolated during the purification of Example 28 as a side product.
{HPLC: Rty = 2.427/ 2.547 min; ESIMS: 396 [(M+H)"]; 1H-NMR (600 MHz, DMSO-d;): 10.00

(s, 1H), 9.90 (s, 1H), 8.90 (s, 1H), 8.02-7.97 (m, 1H), 7.84-7.80 (m, 1H), 7.30 (dd, 1H), 7.17
(s, 1H), 6.71 (t, 1H, J=54 Hz), 4.23 (d, 1H), 4.12 (d, 1H), 3.80 (s, 2H)}.

Preparation of Acid Intermediates

The substituted acid building blocks were either commercially available or can be prepared
as described in the literature or in an analogous manner, e.g. WO 2005063738, WO
2009091016, WO 2010047372, Bioorg. Med. Chem. 2001, 9, 2061-2071, or can be
prepared as described hereafter or in an analogous manner.

Acid-1: 5-Difluoromethoxy-3-methyl-pyridine-2-carboxylic acid

a) 5-Difluoromethoxy-3-methyl-pyridine-2-carbonitrile
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A solution of 5-hydroxy-3-methyl-pyridine-2-carbonitrile (CAS registry 228867-86-5) (228 mg,
1.70 mmol), sodium chlorodifluoroacetate (CAS registry 1895-39-2) (518 mg, 3.40 mmol)
and K,CO; (705 mg, 5.10 mmol) in DMF (7 ml) was stirred for 0.5 h at 100 °C. The reaction
mixture was diluted with EtOAc and washed with sat. aq. NH,Cl soln. and brine. The aq.
layers were reextracted with EtOAc, the combined organic layers dried over Na,SO, ,
filtrated and the filtrate was concentrated. The title compound was obtained as a colourless
oil after flash chromatography on silica gel (cyclohexane / EtOAc gradient 0-3 min 95:5, 3-35
min 95:5 to 60:40).

UPLC Rty; = 0.87 min; ESIMS: 185 [(M+H)'};

'H NMR (400 MHz, CDCI,): 8.40 (d,}1H), 7.45 (d, 1H), 6.64 (t, 1H), 2.61 (s, 3H).

b) 5-Difluoromethoxy-3-methyl-pyridine-2-carboxylic acid

To a solution of 5-difluoromethoxy-3-methyl-pyridine-2-carbonitrile (145 mg, 0.787 mmol) in
EtOH (5 ml) was added 1M ag. NaOH soln. (2.5 mi). The reaction mixture was stirred for 7h
at 70 °C, then for 9h at room temperature. It was diluted with Et,O and twice extracted with
water. The combined aq. layers were reextracted with Et,0, acidified to pH 2 with 1M aq.
HCI and twice extracted with TBME. The combined organic layers were dried over Na,SO,,
filtrated and the filtrate was concentrated to yield the title compound as a white solid which
was used for the next step without further purification.

UPLC Rtyz= 0.61 min; ESIMS: 204 [(M+H)"];

'H NMR (400 MHz, MeOD): 8.32 (d, 1H), 7.61 (d, 1H), 7.06 (t, 1H), 2.64 (s, 3H).

Acid-2: 3-Amino-5-methoxy-pyrazine-2-carboxylic acid

a) 3-Amino-5-methoxy-pyrazine-2-carboxylic acid methyl ester

At 0 °C 75 mg (1.866 mmol) 60% sodium hydride in oil was added in portions to 5 ml MeOH
and the mixture was stirred at room temperature for 30 min. After re-cooling to 0 °C 350 mg
(1.866 mmol) 3-amino-5-chloro-pyrazine-2-carboxylic acid methyl ester (GB 1248146) was
added and the mixture was allowed to warm to room temperature and stirred over night.
Saturated aq. NH,Cl was added and the mixture was extracted with DCM and EtOAc, the
combined organic layers were washed with saturated aq. sodium chloride, dried with Na,SO,
and evaporated. The residue was purified by chromatography on silica gel (cyclohexane to
EtOACc) to provide the title compound as colorless solid.

UPLC: Rty;= 0.61 min; ESIMS [M+H]" = 184.2;
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'H-NMR (360 MHz, DMSO-dg): 7.52 (s, 1 H), 7.49 (br s, 2 H), 3.91 (s, 3 H), 3.81 (s, 3 H).

b) 3-Amino-5-methoxy-pyrazine-2-carboxylic acid

To a solution of 200 mg (1.092 mmol) 3-amino-5-methoxy-pyrazine-2-carboxylic acid methyl
ester in 4 ml THF was added 1.20 mi (1.20 mmol) 1N sodium hydroxide and the mixture was
stirred at room temperature for 29 h. To the mixture were added 1.09 mi (1.09 mmol) 1N HCI
after stirring for 5 min toluene was added and the solvents were evaporated to provide the
titte compound together with sodium chioride as colorless solid. The mixture was used for
coupling reactions without further purification.

HPLC: Rtys= 0.52 min; ESIMS [M+H]" = 170.0;

'H NMR (600 MHz, DMSO-ds): 12.48 (br s, 1 H), 7.57 (brs, 2 H), 7.48 (s, 1 H), 3.88 (s, 3 H).

Example 30: Biological activity of compounds of the formula

The compounds of the Examples hereinbefore show the following I1Cs, values in Test 1
described hereinbefore:

Table 1
Example Bace ICs5, [pM] Example Bace 1Cs, [uM]

1 4.1 2 0.18

3 04 4 0.095
5 0.12 6 0.051
7 0.068 8 0.021
9 0.033 10 0.034
11 0.02 12 0.02

13 0.007 14 0.063
156 1.3 16 0.03

17 0.028 18 0.021
19 0.022 20 0.052
21 0.009 22 0.005
23 0.007 24 0.011
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Compounds of the Examples hereinbefore show the following ICs, values in Test 4 described

hereinbefore:
Table 2
Example Bace IC5 [uM] Example Bace IC5, [pM]
1 3.2 2 0.12
3 0.26 4 0.091
5 0.19 6 0.059
7 0.16 8 0.074
9 0.037 10 0.074
11 0.04 12 0.084
13 0.28 14 0.13
15 0.98 16 0.0067
17 0.074 18 0.061
19 0.015 20 0.057
21 0.031 22 0.021
23 0.034 24 0.028
25 0.01 26 0.044
27 0.012 28 0.0057
29 0.86




-E 12 R2N NNH2 R6(1), 115 in which R1 is hydrogen, cyano, hal ogen
(C1_8)al kyl, hal ogen-(C1_8)al kyl, (C1_8)al koxy, hal ogen(Cl. 8)al koxy,

(C1. 8) al kybt2himsotval ogen- (C1_8) al kyl t hi o, (Cl_8) al koxy- PCI/E®r@bloydsp2

(CL. 8) al koxy-(C1_ 8)al koxy, (Cl_8)al koxy-(C1_8)alkylthio,

(CL_8)al kylthio-(C1_8)al kyl, (Cl1_8)alkylthio-(Cl_8)alkoxy, (Cl-

8)al kylthio-(Cl1_8)al kylthio, (C2_8)al kenyl, or (C2_8)al kynyl; R2 is
an aryl, heteroaryl or non-aromatic heﬂ@rocyclyl group @, which group GlL
i's optiqpal substi ed b to 4 substituents independently sel ected
fromt hgﬂlﬁ% ,'”%B%iugb?rr@"%‘?d}’@ﬁgtﬁ&” thenyentictyi nocar bonyl , hal ogen,

(C1_8)al kyl, hal ogen-(C1_8)al kyl, hydroxy, oxo, (Cl.8)alkoxy,

hal ogen- (Cl1. 8) al koxy, (CL.8)al kylthjo, halogen-(Cl 8)al kylthio

(CL1_8)al é{géﬁ&ﬂg}ﬁ/ W‘&go%f_ggré]uia)&)y of @PEB%%HWV acceptable salt thereof,

(C1. 8) al koxy-(C1_8)al kylthio, (Cl1_8)alkg)thio-(Cl_8)alkyl, (Cl_

8) al kyl thi o-(C1_8)al koxy, (Cl_8)al kylthio-(Cl _8)alkylthio, (C2_8)alkenyl,
(C2_8)al kynyl, (C2_ 8)al kengxy, I|@(CZ )aNkynoxy and a (C3.8)cycl oal kyl ,
aryl, heteroaryl or non-aroilmticjtheterocyqkyl group &, which group & is
optional ly substitute®, N{ 0 4 subsfi tgqts I ndependent|ly sel ected from
t he group, consisting o%an hocaNbonyNH, hal ogen, (C18)al kyl,

hal ogen( Cl1_8) al kyl, hydr , alﬂeoxy, hal ogen- (dD: 8) al koxy,
(C1_8)al kyl t hi o, hal ogen-{gLB)&KyMNgii o, (Cl_8)al koxy-(C1_8)al kyl,
(C1.8)al koxy- (C1. 8) al koxy, {C1_8)al koXy-(Cl.8)al kyl t hi o,

(C1.8)al kyl thio(C1.8)al kyl, (Cl1.Ry)alkylthio-(Cl.8)alkoxy,

(C1l.8)al kylthio-(Cl _8)al kylthio, (C2_8)al kenyl and (C2_ 8)al kynyl ;
R3 is hyBM&n, cyano, hal ogen, (Cl18)al kyl, hal ogen-(C1_8)al kyl ,
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(5-9) 2L kol LRI IMTIETG BB LK ELCA) a4 € akan (.
hal Ggen, RIoMBIs(Ceplalky AP e malkenyIECegBkyRL_8) al koxy,
raogen . U i o ORI v,
optionally substituted by 1 to 4 substituents’independently selected from the group,
consisting of cyano, amino, aminocarbonyl, halogen, (Cs)alkyl, halogen-(Cg)alkyl, hydroxy,
oxo, (Cq.s)alkoxy, halogen-(C,_g)alkoxy, (Ci.s)alkylthio, halogen-(C..)alkylthio, (C,.s)alkoxy-
(Ci.g)alkyl, (C,.s)alkoxy-(C,.s)alkoxy, (C4.s)alkoxy-(C;.g)alkylthio, (C.g)alkylthio-(C,.g)alkyl, (C..
s)alkylthio-(C,.g)alkoxy, (C..s)alkylthio-(C4.s)alkylthio, (C..g)alkenyl, (C..g)alkynyl, (C..
s)alkenoxy, (C..s)alkynoxy and a (Cs.s)cycloalkyl, aryl, heteroaryl or non-aromatic heterocyclyl
group G, which group G; is optionally substituted by 1 to 4 substituents independently
selected from the group, consisting of cyano, aminocarbonyl, halogen, (C;.s)alkyl, halogen-
(Ci.8)alkyl, hydroxy, (Cq.s)alkoxy, halogen-(C,g)alkoxy, (C4.g)alkylthio, halogen-(C.s)alkylthio,
(Ci.s)alkoxy-(C,.g)alkyl, (C4.s)alkoxy-(C.g)alkoxy, (Ci.g)alkoxy-(C4.s)alkylthio, (C4.s)alkylthio-
(Ci.8)alkyl, (Cq.g)alkylthio-(C,.s)alkoxy, (C4.s)alkylthio-(C.g)alkylthio, (C,.g)alkenyl and (C..
s)alkynyl;
R; is hydrogen, cyano, halogen, (Cqs)alkyl, halogen-(C.s)alkyl, (Ci)alkoxy; halogen-
(Ci.e)alkoxy, (Cq.g)alkylthio, halogen-(C,.g)alkylthio, (C.)alkoxy-(C;.g)alkyl, (C4)alkoxy-(C;.
s)alkoxy, (C.s)alkoxy-(C.s)alkylthio, (C.s)alkylthio-(C,.s)alkyl, (C.s)alkylthio-(Cg)alkoxy, (C;.
s)alkylthio-(C,_g)alkylthio, (C,.s)alkenyl, or (C,.s)alkynyl;
either
R, is hydrogen, cyano, halogen, (Cys)alkyl, halogen-(C;.g)alkyl, (Css)alkoxy, halogen-
(Ci.s)alkoxy, (Cq.s)alkylthio, halogen-(C,.)alkylthio, (C,.)alkoxy-(C;.g)alkyl, (C4.s)alkoxy-(C.
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or Rg and Rs, taken together, are oxo or -CH2-CH2-; either each of
R10 and R11 is independently selected fromthe group, consisting of

hydr ogen,woyanmsotval ogen, (C18)al kyl, hal ogen-(Cl_8) al kelT/EP2010/070502
(C1_8) al koxy-(C1-8)al kyl and (CL.8)al kylthio-(Cl- 8)al kyl; or R10 and R11,
taken together, are oxo or -CH2-CH2-; either each of R12 and R13 is
| ndependent |y sel ected fromthe group, _consisting of hydrogen, cyano,

hal ogen, (018) al kyl , hal ogen- (C1. 8) al k)7 (C1. 8) al koxy-(C1. 8)al kyl and

()2 et e i Sttt bamaaamakie basoe | SRR RS,. &Pt o
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e A N R M
( C1_8) al (eyLyalkosgy, ((@}Le')alﬁy)lﬂhﬁdiwm)alkylthlo, (C..s)alkenyl and (C..s)alkynyl;
E1 is -C(Rs)(Ro)-, or -C(Rs)(Rs)-C(R10)(R11)-;
Ez is -C(R12)(R13)-, or -C(Ry2)(R13)-C(R14)(R1s)-;
either
each of Rg and Ry is independently selected from the group, consisting of hydrogen,
cyano, halogen, (C;.g)alkyl, halogen-(C;_g)alkyl, (C;.s)alkoxy-(C;.s)alkyl and (C.g)alkylthio-(C;.
s)alkyl;
or
Rs and Ry, taken together, are oxo or -CH,-CH,-;
either
each of Ry¢ and Ry, is independently selected from the group, consisting of hydrogen,
cyano, halogen, (C,.s)alkyl, halogen-(C,.)alkyl, (C1.s)alkoxy-(C;.s)alkyl and (C,.)alkylthio-(C;.
g)alkyl;
or
Ri¢ and Ry4, taken together, are oxo or -CH,-CH,-;
either
each of Ry, and Ry; is independently selected from the group, consisting of hydrogen,
cyano, halogen, (C,.s)alkyl, halogen-(C,.s)alkyl, (Ci.g)alkoxy-(C,.g)alkyl and (C,.g)alkylthio-(C,.

g)alkyl;

or

Rz and Ry;, taken together, are oxo or —-CRgR17-CRgR¢-

wherein R, R¢7, R1s and Ryg are independently selected from hydrogen and fluoro;
and

either

each of Ry4 and Rys is independently selected from the group, consisting of hydrogen,
cyano, halogen, (C;.s)alkyl, halogen-(C.g)alkyl, (C,.s)alkoxy-(C.s)alkyl and (C1 s)alkylthio-(C,.
s)alkyl;

or

Ri4 and R;s, taken together, are oxo or -CH,-CH,-.

Embodiment 2: A compound according to Embodiment 1, or a pharmaceutically acceptable
salt thereof, wherein R, is hydrogen.
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Embodiment 6: A compound according to any one of Embodiments 1to 5, or a
pharmaceutically acceptable salt thereof, wherein R is (C4.3)alkyl, or halogen-(C,_s)alkyl.

Embodiment 7: A compound according to any one of Embodiments 1 to 6, or a
pharmaceutically acceptable salt thereof, wherein R; is hydrogen, (C,)alkyl, halogen-(C,.
s)alkyl, (C14)alkoxy-(C4.4)alkyl, (Cq¢)alkylcarbonyl, (C4.¢)alkoxycarbonyl, halogen-(C;.
s)alkoxycarbonyl, (C1¢)alkoxy-(Ci.¢)alkylcarbonyl, (Cse)cycloalkyl, (Cs.¢)cycloalkyl-carbonyl, or
a heteroaryl group optionally substituted by 1, 2, or 3 substituents independently selected
from the group consisting of cyano, halogen, hydroxyl, (C14)alkyl, halogen-(C44)alkyl, (C;.
s)alkoxy, halogen-(C,.4)alkoxy, (C,.3)alkoxy-(C,.3)alkyl and (C.3)alkoxy-(C,_s)alkoxy.

Embodiment 8: A compound according to any one of Embodiments 1 to 7, or a
pharmaceutically acceptable salt thereof, wherein E; is -C(Rg)(Rg)- and

either

each of Rg and Ry is independently selected from the group, consisting of hydrogen, cyano,
halogen, (C1.3)alkyl and halogen-(C4.;)alkyl;



or Rg and Rg, taken together, are oxo or -CH2-CH2-. Enbodinment 9. A
conpound according to any one of Enbodinents 1 to 8, or a pharnaceutically
accept ablwo=altosviver eof , wherein E2 is -C(R12) (R13)- andceigrben/oesch of R12
and R13 is independently selected fromthe group, consisting of hydrogen,
cyano, hal ogen, (Cl3)al kyl and hal ogen-(Cl1_3)al kyl; or R12 and R13, taken
together, are oxo or -CH2-CH2-. Enbodinpent 10: A corrpound according to any
one of Enbodinments 1 to 9, or a phar madéut i cal | y acceptable salt thereof,
which is selected fromthe group consisting of:

5- Br omo-Pyri di ne- 2- carboxylic acid

[ 3- ( 6- amRuNdRA takeRRdduter 3ardXodr 3CH,-BHLet r ahydr opyr azi n- 2-y1) - 4- f | uor o- phe
nyl ] -am de; 5-Bronp-pyridi ne-2-carboxylic acid

[ 3-(6-am no- 2, 4-di net hyl- 2, 3, 4, 5-t et rahydr o- pyrazi n-2-y1) -

4-f1 uor CErﬁB&Himbht-Qim étﬁnp&mara@a@rdmgrtb dhﬁ@n@oﬁéﬁb@ﬂibﬂeﬁfs P @' ora _
[ 3- (6-am no- 1 r ahy rop?/ra2| n-2-yl)-phenyl]-amd
o5 b GBI ASoRRIABESal erar, Wherein E; 18 C(R D s an

[ 3-(6- ara.tlﬁ@rZ 4- di net hy1- 5- oxo- 2, 3, 4, 5- tetrahydropyrazm 2-yl)-4-fluoro-phe
nyl]-amde; 5-Chl oro-pyridi ne-2- car boxylic ac
[ 3- (6- arﬁaﬁb 0 Ry 3Nd R Fﬁ/'ﬂd?}!%%"‘b' %F'@Ft%}/ tr@mrtaﬂgmuapmﬁﬂﬁg of Bydrogeny LYA50o- phe

nyl ] - ami wioged; q;mkypyﬁdﬁu (C3ygrylic acid
[ 3-(6-am no 4- g{hy 2- rreth x{) , 3,4,5-tetrahydropyrazin-2-yl)-4-fluoro

- phenyl 1@ani de; 3, 5- Di chl or o- pyr| di ne- 2- car boxylic acid
[ 3-(6- arRB@naR‘}s, HKERtEYEthE; Brexd 08 -8HRCHEL I ahydr opyr azi n- 2-y1) - 4-f | uor o- phe

nyl]-am
Embodiment 10: A compound according to any one of Embodiments 1 to 9, or a
pharmaceutically acceptable salt thereof, which is selected from the group consisting of:
5-Bromo-pyridine-2-carboxylic acid [3-(6-amino-2,4-dimethyl-3-ox0-2,3,4,5-tetrahydro-
pyrazin-2-yl)-4-fluoro-phenyl]-amide;
5-Bromo-pyridine-2-carboxylic acid [3-(6-amino-2,4-dimethyl-2,3,4,5-tetrahydro-pyrazin-2-yl)-
4-fluoro-phenyl]-amide;
5-Bromo-pyridine-2-carboxylic acid [3-(6-amino-2,4-dimethyl-3-oxo-2,3,4,5-tetrahydro-
pyrazin-2-yl)-phenyl]-amide;
5-Bromo-pyridine-2-carboxylic acid [3-(6-amino-2,4-dimethyl-5-oxo-2,3,4,5-tetrahydro-
pyrazin-2-yl)-4-fluoro-phenyl}-amide;
5-Chloro-pyridine-2-carboxylic acid [3-(6-amino-2,4-dimethyl-5-ox0-2,3,4,5-tetrahydro-
pyrazin-2-yl)-4-fluoro-phenyl]-amide;
5-Bromo-pyridine-2-carboxylic acid [3-(6-amino-4-ethyl-2-methyl-5-oxo0-2,3,4,5-tetrahydro-
pyrazin-2-yl)-4-fluoro-phenyl]-amide;
3,5-Dichloro-pyridine-2-carboxylic acid [3-(6-amino-2,4-dimethyl-5-ox0-2,3,4,5-tetrahydro-
pyrazin-2-yl)-4-fluoro-phenyl]-amide;
3,5-Dichloro-pyridine-2-carboxylic acid [3-(6-amino-4-ethyl-2-methyl-5-ox0-2,3,4,5-
tetrahydro-pyrazin-2-yl)-4-fluoro-phenyl]-amide;
5-Bromo-pyridine-2-carboxylic acid [3-(6-amino-4-isopropyl-2-methyl-5-oxo-2,3,4,5-
tetrahydro-pyrazin-2-yl)-4-fluoro-phenyl]-amide;
3,5-Dichloro-pyridine-2-carboxylic acid {3-[6-amino-4-(2-methoxy-ethyl)-2-methyl-5-oxo-
2,3,4,5-tetrahydro-pyrazin-2-yl]-4-fluoro-phenyl}-amide;
5-Bromo-pyridine-2-carboxylic acid {3-[6-amino-4-(2-methoxy-ethyl)-2-methyl-5-ox0-2,3,4,5-
tetrahydro-pyrazin-2-yl]-4-fluoro-phenyl}-amide;



3, 5-Di chl oro- pyri di ne-2-carboxylic acid

[ 3- (6- am no- 4- et hyl - 2- net hyl - 5- oxo- 2, 3, 4, 5-

t et r ahydrwopyriamors2- y1) - 4- f | uor o- phenyq- am de; PCT/EP2010/070502
5- Brono- pyri di ne-2-carboxylic acid

[ 3- (6-am no-4-i sopropyl - 2- met hyl - 5- oxo- 2, 3, 4, 5-

t et rahydr o- pyrazi n-2-y1l)-4-fl uor o- phenyB]-- am de;

3, 5-Di chl oro- pyri di ne-2-carboxylic acid

{ 3- [ 6- an3-Bromoe-pyridine-D-aasbosylicydcid {3-[6intiyd-2 methy2-A i—)rﬁetﬁlyltm-pwagdmylpsmam n- 2-
y1] - 4-flugr.g- phe am de; , 5: Br.ono- pyri di ne-2-carboxylic aci

{346- ani %§7ﬁ%.-%£?ﬁ%4f§@xgﬁ.zg‘f%y'h§: PWé@i/ﬁ/“lyﬂ@UB%- 2,3, 4,5

t et r ahy d§-Brqnys-pyriding22- ¢ atbosylicl aciay [0-(paeiys-2 andtb-5-oxo-#-Pyridin-3-yi-2,3,4,5-

5- Br ono-pyr,i di ne-2-¢ oxylic acid .
{ 346- am'tﬁ%g'}y-dlﬁ%f’}‘{ﬁ'p?}?kﬁlﬂPrﬁy‘i}‘-efm'ﬁwdﬁoI -4-y1)-5-0x02, 3, 4, 5-t et r ahydr o- py
razi n- 2-5Clardo-pyritiies? padoyy iy aid(8-(6-anfiicaettyy pinkthg-520xa2, B a8/ etrahydrod
[3-(6-am no-2-r L{%Hl' S- XO-I4_rﬁi§r'i din-3-y1-2,3, 4, 5-
tetr ahyoﬁy6@zb@/?g'§| -‘?—Wfﬁgﬁﬂf? Po- phenyl | - ani de;
5;}Q/gn0-E_pJBrdrgb-pﬁ?}c%fa-rcbmoﬁylif%gmwﬁzam?i,ntzs-Sethyl-Z,4-(?:m§thyl-3-oxo-_2,3,4;,5- 14t

- (6-ami po-4- et - 2- et -5-0x0- 2, 3, 4, 5-t et rahydr opyr azi n- 2- -4-fluoro
Eph(enyl ]T?Qﬁl?yd’é‘?'p : EP'@%H{?B%VHT%@%- car boxylic aci é > Y
[ 3- ( 6- arg-Beono-pyrittine-2-cdrbdiyiietaeidl [336-@4Ina2-Jlifiofomethyl-2,3,4,5-tetrahydro-pyrazin-

tetrahydyo- pysrazi n- 2-yl1) -phenyl ] -am de; 5-Brono-pyridine-2-carboxylic acid

[ 3-(6- a%‘ﬂ&gj{uﬂfq’m&ﬁﬁ 1-2, 3, 4, 5-t et r ahydr o- pyr azi n2-y1) - 4- f | uor o- pheny

| ]-amni des-cﬁarwaﬁmrwyz-bsﬁba@iiaaeiar[b@wMir@b-z@iﬂdoromethyl-z,3_,4,5-tetrahydro-?yrazin-

[3-(6- ag’ qg_ -di fl uor ﬁrret hyl-2, 3, 4, 5-t et rahydr o- pyrazi n2-y1)-4-fl uoro- pheny

[]-ami detY f‘é}'&??ok”tw AMRE 5 Car boxylic acid |

[ 3;] (6- i'i]rﬁ-(l?arg)-ﬂ)irfdinm-@zﬁmbmﬁ&aﬁidqz%-anﬁézﬂﬁmehh@%mwtm,m&t%trﬁl@dr& fluoro

- phenyl ] - am. de; o

5- Ani no-pﬁ?@'?’(ygi“ﬁﬂ%'959’?31”6?'“'@‘372- car bonyl ) - ani no] - 2- f | uor o- pheny1}-3-diflu

or omet hyg-Airfo-3-{6-[(39F smePymdiné 21 catbohy hmw}wLﬂl@r@fh&mylwbmhoraﬁfe&fyl-&6- _
-2-fluoro-phenyl}-3-diflu

g; é?e'? ﬁﬁm&?%’%‘?ﬁyc anQi‘gﬁblﬁg*“gef%ﬁég%i‘@%g%%/?m ngci d nmethyl ester;
5-Amino-3-{5-[(5-cyano-pyridine-2-carbonyl)-amino]-2-fluoro-phenyl}-3-difluoromethyl-3,6-
dihydro-2H-pyrazine-1-carboxylic acid methyl ester,;
5-Bromo-3-methyl-pyridine-2-carboxylic acid [3-(4-acetyl-6-amino-2-difluoromethyl-2,3,4,5-
tetrahydro-pyrazin-2-yl)-4-fluoro-phenyi]-amide;
5-Amino-3-{5-[(5-bromo-3-methyl-pyridine-2-carbonyl)-amino]-2-fluoro-phenyi}-3-
difluoromethyl-3,6-dihydro-2H-pyrazine-1-carboxylic acid 2,2-dichloro-ethyl ester,;
5-Bromo-3-methyl-pyridine-2-carboxylic acid {3-[6-amino-2-difluoromethyi-4-(2-methoxy-
acetyl)-2,3,4,5-tetrahydro-pyrazin-2-yl]-4-fluoro-phenyl}-amide;
5-Bromo-3-methyl-pyridine-2-carboxylic acid [3-(6-amino-4-cyclopropanecarbonyl-2-
difluoromethyl-2,3,4,5-tetrahydro-pyrazin-2-yl)-4-fluoro-phenyl]-amide;
5-Bromo-3-methyl-pyridine-2-carboxylic acid [3-(6-amino-2-difluoromethyi-2,3,4,5-tetrahydro

pyrazin-2-yl)-4-fluoro-phenyl]-amide;

5-Difluoromethoxy-3-methyl-pyridine-2-carboxylic acid [3-(4-acetyl-6-amino-2-difluoromethyil-
2,3,4,5-tetrahydro-pyrazin-2-yl)-4-fluoro-phenyl]-amide;
5-Difluoromethoxy-3-methyl-pyridine-2-carboxylic acid [3-(6-amino-2-difluoromethyl-2,3,4,5-
tetrahydro-pyrazin-2-yl)-4-fluoro-phenyl]-amide;

3-Amino-5-methoxy-pyrazine-2-carboxylic acid [3-(6-amino-2-difluoromethyl-2,3,4,5-
tetrahydro-pyrazin-2-yl)-4-fluoro-phenyl]-amide; and



5- Br ono- 3- net hyl - pyri di ne- 2-carboxylic acid

[ 3- (4-acetyl - 6-am no-2-difl uoronethyl-2, 3, 4, 5-

t et r ahydrwopyriamore2- y1) - 4- f | uor o- phenyl ] - an de; PCT/EP2010/070502

5- Ami no- 3-{5-[ ( 5- br ono- 3- net hyl - pyri di ne- 2- car bonyl ) - am no] - 2- f | uor o- pheny1l
}-3- difluoromethyl -3, 6-di hydro-2H pyrazi ne- 1-carboxylic acid
2,2-dichloro-ethyl ester; 5-Brono-3-nethyl-pyridine-2-carboxylic acid

{346 am no- 2- d|f| uor onret hy1 4-(2- met hoi?acetyl) 2,3,4,5- tetrahydro pyrazin-

C b A s DR AR Sirapinai A cgbomne aat (3¢ L8 S B bl 81

di fl uor (Jtéﬁérliyﬂﬂo-ayramﬁqﬁyliﬂlUd@%eﬂylﬂlhﬁ%. n-2-y1)-4-fluoro-phenyl] -am de;

5- Br ono- 3- net hyl - pyri di ne- 2-carboxylic acid

[ 3-(6-am no-2-di fl uoromet hyl-2, 3, 4, 5-tetrahydr opyrazi n-2-y1) - 4-fl uor o- pheny
| ] - anmi deEmBodinEhtuorr: mﬁf:ﬁpmhd Scmﬂlhg}'to BNy bk BEEMbEdimeatsyl toc10a6¢ 4

3-(4-ac di fluo - .
T3 s Selmasmirabigseesinbie 58 firect £ ue 2 AchesiEmERt de.
Di f I uor omet hoxy- 3- net hyl - pyri di ne- 2-carboxylic acid
3-(6-am no- -d|qu romet hyl-2, 3, 4, 5- i
et rahy got 12 Wpoﬁgé p&gﬂrglngﬁ%ﬁgn?n%ﬂﬁ @gbodlments 1to 10, ora
Am no-ghal ﬁﬁéé&iﬁ&al@)ﬁc@épt@le%aﬁﬁ{eb&ifyﬂo'r Gsé@ R the treatment or prevention of
3-(6-a -2-di f| uoronet h
etr ahy%@%?‘é&?‘ﬁea}eﬂ)’n ﬁ%ﬂty?’%"‘ﬂﬂ’?émﬂ’]t amide; and - 79 -
3- Am no- 5- oxo- 4, 5- di hydr o- pyra2| ne- 2- carboxylic acid
[ 3- (6-am no- 2-di f ] ugr gnet hy 3,4, 5-
t et r ahy dFBOQAINERL 13 A Wmacqqtlgquc@nmqgﬁgrp FRIMPIRING E6BHAPHRhaccodingntodsi¥pound

accor di nghetd? EMBodRMENtH t&AD0SH A BHHrMadedtiRalhCaccptaBleRAR tMEES b GativeY
acceptabl e salt thereof, for use as a_nedicanent. Enbodi nent 12: A conpound

accor di d@grﬁe'eaW%Bhﬁff“aE%&él ¢REHerordilient1o  or a pharmaceutically
accept abl e salt thereof, for use in the treatnent or prevention of

Al zheinmer's disease_or mld cognitive inpairnment. Enbodi nent 13: A
har G RS 36 LPB A 8 SRBPPICRPCAI R {ACONE G SRORRNES Ay 181 of

Enbodi mgsHaPmdacdubicdiy-acesptablbRat trrea! fof fHe! Mamsﬁmea&flaqnéabéméﬁt%ﬁﬁé as
active |ngr edi ent and a pharmaceutical carrjer or. diluent. Enbodiment 14:

The use tBFatmentAnpERMERtioN Sl Nghaimer Hdispgseaniis cogpitivelimraient. 1o 10, or a
phar maceutical |y acceptable salt thereof, for the manuf acture of a
medi cament for the treatnent or prevention of Al zheinmer's disease or mld

cogni t i EMPeimentyEhA combipaiicreampiiging A theyapeutisalvpffeciymameuntpf a

t her ape%dn?p%hha aéé&r&iﬁé &dSnWE@ﬁoﬁnéﬁt@ﬁQBﬁ@ a%gﬁ&mae&&awc Pfa
Enbodi nent s to , Or a dF}gar maceuti cal |y acceptable salt thereo

second oﬁaﬂéh%reafsﬁ%eéecqns# 9 Substanfeo (ps shpultapgesen seauentidl Adrsinisirationn. - 80
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1 A compound of formula (1), or a pharmaceutically acceptable salt thereof,
in which R1 i s hydrogen, cyano, hal ogen, (C18)al kyl,

hal ogen- (Wb 28)aiskyb, (Cl_8) al koxy, hal ogen(Cl_8) al koxy, pCTEPS)1alokosbt hi o,
hal ogen- (CL. 8) al kyl t hi o, (Cl1_8)al koxy-(C1_8)al kyl, (C1_8)al koxy- (Cl-

8) al koxy, (C1_8)al koxy-(CL.8)al kylthio, (C1_8)alkylthio-(Cl_8)alkyl,
(C1.8)al kyl thio-(Cl_8)al koxy, (Cl- 8)algkylthio-(CLl_8)alkylthio,

(C2_8)al kenyl, or (C2_8)al kynyl; R2 is an aryl, heteroaryl or
non- ar onGkints het erocyclyl group G, which group Gl is opti onal |y
substituted by 1 to 4 substituents independently selected fromthe group,
consi sting of cyano, am no, am nocarbonyl, hal ogen, (C18)al kyl,

hal ogen-1. Glcdimsduid|of fdrntitaoky or @ sharm{aCautithily dcceptablesdatighere6fC1l_8) al koxy,
(C1_8)al kylthio, hal ogen-(C1.8)al kylthigo, (Cl_8)al koxy(CL.8)al kyl,

(C1_8) al koxy-(C1_8)al koxy, (Cl1_8)al koxﬁ( Cl. 8)al kyl thi o,

(C1_8)al kyl thio-(C1_8)al kyl, (Cl- 8)al ly| t hi o-(C1_8)al koxy,

(CL1.8)al kyl thio-(CL1.8)al kyldhi o,R,( CE;8) al kgnyl, (C2_8)al kynyl, (C2_

8) al kenoxy, (C2.8)alk oxy ;nd a (CB 8)c | oal kyl, aryl, heteroaryl or
non-aromati c heter ocy p NP GZ is optionally
substituted by 1 to subptit ependently sel gpted fromthe group,
consi sting of cyano, am D c aL bR haI ogen, (C18)al kyl,

hal ogen(CL_8)al kyl , hydrox{i (CI 8) aReoxy, hal ogen4Cl_8)al koxy,

(CL1. 8)al kyl thi o, haI ogen- (C1_ )qi kyl t hi o, (C1_8)al koxy4C1. 8) al kyl,

(C1_8)al koxy4Cl_8)al koxy, (C1_8)al koxy4Cl. 8)al kylthi o,

(C1_8) alilswhidmi o( C1_8) al kyl, (C1_8)al kyl t hi o- (C1_8) al koxy,

(Rg:ll 2) ﬁlyl(;)r/lo; s E‘Vijﬁg r?:qg B %gﬁéﬁé)g l%ylkegﬁé?rg&gﬁ ag%[ (g) 5@ W I’\élogen

(C1_8)al b%)mkoh,al(ogmkﬁlh@halbbmm o§diyltBiba vax91(C1 s)alkyl, (C+.g)alkoxy-(C.

hal 1 8 t hi |
5l Ko R, Gy alAo TG oialbfllog 1t8i%{‘f¥%'€é)fa@5’i‘v'k@ts)lﬁ”sf]tﬁel9% ke .
E% gg :: Zéﬂk;ﬂthloo(CQ Qﬁlkﬁwgb l«@;»alkéﬁ;& orQQ‘,é‘&)Klkifﬁ))ﬂl 0- (Cl 8) alhkylthl o,
hal ogen, (018%? E?%C%H’}%)‘ %&P%/f@fnsaramegw hetﬁ@fycgylgrm@ Yihichroup &R
hgllog enl( ; oﬂ%l%'lsl@ggt}tlrtgﬂ G&J&aé?l dgbbflﬁtber@ts iftiapergamtly S8lepalfisir thBigoup,

al KOX a al KOX
(Cl 8) aIQQBﬁ% tingaf %175? la}ﬁ'?igx %“'"%@ib%)vﬁm%g?sm (G- 8@@"8%%?/! -(C1's)alkyl, hydroxy,

E % gg Z:d%' (QYis 1K%Y, HRIGYeRAEY o)alkbiy. (B)alkpithio) h&oé&l@sydrll{g}thbh(cg )alkoxy-
hai Ggen, (L OHRYa Ktk etk (Gpiama-(Coaa ki KGRRAnS- C2aK (c.

?g‘log;ﬁn(l@wm(mmmkﬁmg limﬁid- &)alﬂwhueg(@g sklﬂzﬁnﬁ) .y hiIoiC,
.8)a - 8).al koxy, .
(C1_8)al® %tjlcgg)g]k(@/ﬂw g a_(?:)@g gﬁoﬁfwwam, tbgt?regrygs\; Giqryaromatic heterocyclyl

(C1_8)al dﬂ%uri GE Qﬂf(l@ilgﬁhﬁlds@(dptloﬁﬁlly_stﬁbﬁthi@d By @4 SuosBiuehtsiihddpendently

Gy Lo ety Srop. Conpeind hRge aminesabkasy . ialoaan (B ek ene
group 1 (@, alkquwg?droxy Q4 kﬁ)@r Ralégeh- @nfa)aﬂ@ﬁi{ lg,. g)alnylmduambh(bﬁat)ﬂkﬂtmd ng
menber s ('cTﬁie g)lqu Cgts)la)(ky?? 18 :«Elﬁgxyf(rC?g akoxy %’Ikoco SI)Sah(yﬂ%o (Cq s)%(l_nhlo
(Ci.g)alkyl, (C4.g)alkylthio-(C,_g)alkoxy, (C.g)alkylthio-(C4.g)alkylthio, (C,.s)alkenyl and (C..
s)alkynyl;
R; is hydrogen, cyano, halogen, (C,_g)alkyl, halogen-(C,.)alkyl, (Ci.s)alkoxy; halogen-
(Ci.s)alkoxy, (Ci.g)alkylthio, halogen-(C,_g)alkylthio, (Ci.g)alkoxy-(C,.g)alkyl, (Ci.s)alkoxy-(C;.
g)alkoxy, (C,.g)alkoxy-(C.g)alkylthio, (C4_g)alkylthio-(C,_g)alkyl, (Ci.g)alkylthio-(C,)alkoxy, (C1_
g)alkylthio-(C.g)alkylthio, (C,.¢)alkenyl, or (C,.g)alkynyl;
either
R, is hydrogen, cyano, halogen, (C,_g)alkyl, halogen-(C,.)alkyl, (Ci.g)alkoxy, halogen-
(C+.g)alkoxy, (C4.g)alkylthio, halogen-(C,_g)alkylthio, (C1.g)alkoxy-(Cs.g)alkyl, (C4.g)alkoxy-(C;.



-S-, -S(=0)- or -S(=0)2-; R6 is hydrogen, (C18)al kyl,

hal ogen- (C1_8) al kyl, hydroxy-(Cl1_8)al kyl, (Cl1_8)al koxy-(Cl_ 8)al kyl,

mer capt o-wGRoB)mbkyl , (Cl_8)al kyl t hi o-(C1_8)al kyl, am nectEr28pabisyt ,
N-(C1_8)al kyl am no(C1.8)al kyl, N,Ndi-[(Cl_8)al kyl]am no-(Cl1_8)al kyl with
two identical or different (Cl8)alkyl noieties in the

N, N-di -[ (C1. 8)al kyl]am no noiety, (C2_8)al kenyl, or (C2.8)alkynyl;

R7 is hydrogen, (Cl18)al kyl, (C18)al kyl"®substituted by hal ogen,

faﬁl ﬁ)xiy "Iégeg‘lé;( ‘Ri?ﬁw @1 B%%X"Plﬁ’xﬁ(@k%‘f‘ P%wa‘%ﬁﬁ)‘%@@@@&ﬂw%-kyl ,

(C1_8) alskankwmiot(my)blkymﬁa (&L@hkﬁhﬁ%rf(ogy)htkfl@a,_&ﬂdal kyl, (C1.8)al kyl sul fonyl,

- Bl sy K
(CL 8 A ky! arhaid V008 SR ha?ﬁwﬁ%&lk&yﬁa'ﬁé%(k%ia'%)@p Rakowy. hrlogep:
i dent i cyic, gélkdkyf f(erMkylﬁf&&hl@b&ﬂcmlﬁilﬂhﬁﬁ (m)élhﬁwftc( Halkg) atﬂs)dllﬁﬁy

e SRR AR ook 1 S

( C1_8) al Jaukyaari Iky k16, akényt) & Ik 8) al kyl car bonyl (C1. 8) al kyl,
(C178) alsza,ox{;/t?g( gjc?))r(\)?I y har(%se)n (%@ 8)(EI¥ ‘&’ngﬁr bony! .

(Cl. 8) al koxyd&rbonyl - (CL. 8)al kyl, (Cl_8)al koxy- (Cl 8) al kyl carbonyl, or a

(C3_8) cycl oaIMAr@mbmh tog’éthércé’rébg —C(Hr-&:tn)ecu-l) 8)al(®¥4)awlmyﬂoup in

het er oa Icarbo het er oar 1&&1 | ear Oné/f @8

het er ooyl (G iﬁne areup BpE7e eﬂ‘mrg Rbers e oaticpe ep@ﬁw with hetero fing

aryl-(CngamaéﬂéyMépbﬁ@éMy ;sele@tc@Iffomh iHeSgHblis iohsisting of -N(H)-, -N[(C, )alkyl[]-, -0-,

het er oar %Cl 8) al kyI sul fonyl, non-aronatic heterocyclyls ?ony ,

(C3.8) cyél‘o‘ (Fr or R(FP)ar yI (Cl 8)al kyl, heteroaryl, het eroaryl (C1_8) al kyl

or non-ar onatrGs hﬁaregéh:xel »élkﬁrwsgéﬁ(c,\gyl hh?ar@wl(éi%)ausyl qm; g)amaiql §Cs.
n

substituted by tituents iIndepende se gr oup,
consi st i 9@k l(&fm%'S‘FaPFB (Canikgle ritslaiyithion G- dal&ﬁ' a@@?s()cap)ﬁkkvl N- (C1 s)a'kvlammo

hal
(18 a1 P Ey Bt CrgaRamin TGS et o “%?“??%*?‘"8“?“?‘%}1’”@3?’§|'k¥'y|

( C1_8) al RORYey intheNaY- 3@(91 s)%'@faa)'%ﬂ woiefy. 6@18)%%0%% {Ga=lkyny

Cl 8)al kylt | |
ECl 83 gl kyl t mﬂs hfémgér@ (&}’%)alkﬁlc(ca, Rl &)ﬂls}(lfe@iﬁéﬁlﬁﬁia@@éh k@}%)/oycloalkyl (C,

b ool ot AL NN O L (LR TN M S
group G4 T,@amw (@,Q%Msmmﬁws»m%mynacaaw dgphakypy, (cspendent |

selected from ani noc
RO AU W R SO S S R 1 <L T A A AL (RN

hal I
( ?;10%)62| g@% %ktg {\lvgméntnéa%&u}fé}égvgclh%éikyl hr%'iéﬁa)@nfﬁ%h(@) Halkylbinitiotmoiety,

( C1. 8) al ¥BRQS femylgg(‘ap)éﬁw qﬁnleosu{ enyl i mw&y}an@jnqsgfoml Witk o identical or

g % ?)Cgﬂ&wérbm@x@%@mbkm forfry ﬁg génkwbérbbﬁyu G&’%—X@ éanm fxcgﬁ)an(%a,%bahkenyl
- C(R1L2) (@@ﬁﬂk 19qﬂ(m29rpmﬁ)haggmdﬂ mkyxvcamqnhlefcs s)alkoxvcaéaew -#+ R8 and
R

A 'O;e'n“e (gggﬁ ﬁg,fégéll%af‘ﬁd?m ?hs (G{Qéwoaﬁ@msfb%hwnar(y&farwgl 881, Cyano.

k
(1 85 o agkvisArBomis ieteasay 9'Ib°n)drﬁ¢ter°a (G BTy D SRl B
- CH2- CH25rh e *}ég )cycloalkTylsﬁ Gy SAINA nerI??]H, aﬁ(ylsﬁﬁ&gﬁﬂﬁ?é?%r%lsﬁﬁérﬁpt ed from
t he group, con ng o dgen, cyano, hal

hal ogen- Retaroamk{ Rydalkisciiony ammymetr,qhgtpmglvls&mw( (o siyelonlvi b apts_

8) al kyl ; 1 (Cy.s)alkyl, heteroaryl, heteroaryl-(C,.s)alkyl or non-aromatic heterocyclyl group Gs, which
group G; is optionally substituted by 1 to 4 substituents independently selected from the
group, consisting of cyano, aminocarbonyl, halogen, (C,.s)alkyl, halogen-(C;.g)alkyl, hydroxy,
(Ci.s)alkoxy, halogen-(C,.g)alkoxy, (C,_g)alkylthio, halogen-(C;.g)alkylthio, (C4.g)alkoxy-(C;.
s)alkyl, (C4)alkoxy-(Cs.g)alkoxy, (C.s)alkoxy-(Cs.s)alkylthio, (C4.g)alkylthio-(C,.s)alkyl, (Cs.
s)alkylthio-(C,_g)alkoxy, (C4.s)alkylthio-(C;.g)alkylthio, (C,.s)alkenyl, (C,.s)alkynyl and a (Cs.
g)cycloalkyl, aryl, heteroaryl or non-aromatic heterocyclyl group G,, which group G, is
optionally substituted by 1 to 4 substituents independently selected from the group,



or R10 and R11, taken together, are oxo or -CH2-CH2-; either each of
R12 and R13 is independently selected fromthe group, consisting of
hydr ogen,woyanmsotval ogen, (C18)al kyl, hal ogen-(Cl_8) al kelCT/EP2010/070502
(C1_8)al koxy-(C1_8)al kyl and (C1_8)al kylthio-(Cl. 8)al kyl; or R12 and R13,
taken together, are oxo or -CR18R17-CR18R19- wherein R16, R17, R18 and
are independently selected from hydrogep-and fluoro; and either

of R14 and R15 is independently selected fromthe group, consisting of

hy dr ogerconsigtimpof dyaha geninodatidyh halogen, Nl gy, halbgé)-¢C4ks)dikyl, hydroxy, (C,.

(G2 ks Rl S Wl Tan ol i T B0, 25
(C+.s)alkoxy-(C1.s)alkoxy, (C4.s)alkoxy-(C_g)alkylthio, (Cs_g)alkylthio-(C4.g)alkyl, (C.g)alkylthio-
(C1.g)alkoxy, (Cy.g)alkylthio-(C4.g)alkylthio, (C..g)alkenyl and (C,.g)alkynyl;

cyano,
g)alkyl;

cyano,
g)alkyl;

cyano,
g)alkyl;

and

cyano,
g)alkyl;

E1 is -C(Rs)(Ro)-, or -C(Rg)(Ro)-C(R10)(R11)-;

Ez is -C(R12)(R13)-, or -C(R12)(R13)-C(R14)(R15)-;

either

each of Rz and R is independently selected from the group, consisting of hydrogen,
halogen, (C,.g)alkyl, halogen-(C,_g)alkyl, (Cs.s)alkoxy-(C.)alkyl and (C4_g)alkylthio-(C;.

or

Rgs and Ry, taken together, are oxo or -CH,-CH,-;

either

each of Ry, and R, is independently selected from the group, consisting of hydrogen,
halogen, (C,.g)alkyl, halogen-(C_g)alkyl, (Cs.s)alkoxy-(C;.g)alkyl and (C,_g)alkylthio-(C,.

or
Ri0 and Ry4, taken together, are oxo or -CH,-CH,-;

either

each of Ry, and R,; is independently selected from the group, consisting of hydrogen,
halogen, (C.g)alkyl, halogen-(C,.g)alkyl, (C4.s)alkoxy-(C.g)alkyl and (C,_g)alkylthio-(C,.

or
Ri2 and R, taken together, are oxo or —-CR¢R7-CR1gR -
wherein R, Ry7, R and Ryg are independently selected from hydrogen and fluoro;,

either
each of Ry4 and Rs is independently selected from the group, consisting of hydrogen,
halogen, (Ci.g)alkyl, halogen-(C,.g)alkyl, (C4.s)alkoxy-(C.g)alkyl and (C,.g)alkyithio-(C;.

or
R4 and Rys, taken together, are oxo or -CH,-CH,-.

2. A compound according to Claim 1, or a pharmaceutically acceptable salt thereof, wherein

Ry is hydrogen.

R19
each



3. A compound according to Caim1 or Claim2, or a pharmaceutically
acceptabl e salt thereof, wherein R2 is phenyl or a 5- or 6-nenbered

het er oar yWwo@oougo@Gs i n which structure 1, 2, 3, or 4 ri pgT/BPOWBNSI058Z €
hetero ring nenbers independently selected fromthe group consisiting of a
nitrogen ring menber, an oxygen ring nenber and a sulfur ring menber, which
group Gl is optlonally substituted by 1, 2, 3 or 4 substituents

i ndependently sel ected fromthe group,3§0n5|st|ng of cyano, am no,

am nocar bonyl, hal ogen, (Cl4al kyl, hal ogen-(Cl- 4)al kyl, hydroxy, oxo,
(Cl4al koxy, halogen ( Cl4al koxy, (C14alkylthio hal ogen- (Cl 4) al kyl t hi o,

(Cl4al ko écﬁiﬁbﬁnh)ﬂccorﬁﬁé tébl’du*ﬁOP(UrG‘,IQh 4) @r'dﬂﬂ*d(maceutncally acceptable salt

Cl4al ko | 4) al k th| Clda
( CLaal K iebt Wikain Ry s aenyicer s BmeHbpISg heterpay| 4rhiid Gr inowbigh gwgihre
(C2. 4) al KN3! or 4 firg Aa)emb&fwrémetea@ ﬁn% %ﬁadéfy m@éyendeﬂﬂy éa@@té@ﬁruﬁpthe@f&rpdl ng
to any one of. C or. a armaceut i cal I%/_ accept abl e salt thereof,

wher ei n ms'ﬁ@nwﬁwg@ﬁen rigg me PEYISR E18 MNP 3nd RSUSHEING MeMBefs 1 t o
4, or a yaen Wﬁ@ﬂ@éﬂ)ﬁdﬁaﬂsﬁm{l@kédao;ﬁﬁ'z 3tdie|r§15§mum§irweaemam|§ sbieteagen,

or hal ogen; .and RS is hydrogen, npound accordi ng to any

one of GOt #e aropp, agnsig "gaOfMQP%t?é‘@ﬂ? @@%mﬁrmw@&sﬁ@ (&apiglkyl balggen-(C.
wher ei n .,Eﬁkw awyeﬁaw)@wmm)amo@aﬂaé}a@éh@;mﬁw k(ml. )alk?lthld\rﬁ%ﬁﬁlwﬂ accordi ng

to any one rmaceut| cal @/ acce | e salt thereof,
1

wher ei n Wkﬁ"'s'"%%wlﬁj‘&%y (@GQG')(HI @kglm $5eRlk@y. Bia qﬂgqu (C1-4)a|ky|th|° (Cs.

Cl4al k b
Elal oaen? ClylI 6) k%)fikggsﬁ%?‘al@mg? A %@53 E}V‘Xb%)cff}llttg g‘}l’ EM&BO@W&@WI

(C3_ 6)c ﬂ)_|kb(9¥| (C(ZQSWS?%’%QN MPAKV@BWI or a heteroaryl group optionally
substituted by 1, 2, or 3 substituents mdependently selected fromthe
group consi sting of cyano, hal ogen, hydroxyl, (Cl4alkyl, hal ogen-(Cl4al kyl,
(C1_4)al 4(6’)(‘5#"“99&!"9@5?9’(’@94&?%?93 °t @f‘";'s% YOG _a(@pn:gyggqglyqallyegggeptable salt

( C1_3) altherewt, Whbreh R, lshpdrogeR: A conpound according to any one of Cains 1
to 7, or a pharmaceutically acceptable salt thereof, wherein El is

C(R8)(R9) ~and either each of R8 and R9 is i ndependently sel ected fromthe
group, @Wécﬁﬁ;bdwd%fcc&ﬂﬁrg% @HYQoﬁé/ 8\Clairhsty qg@ Nor a(&ba%éaédﬁxéuyae\weptabue salt

hal ogen- Rg, taken together, areé oxo or

- CHe- cH2hereofy Whﬂr%%ﬁ’pm@'%o?’d‘w%a%ﬁsm Eﬁgeﬁi @ hatogen; o 8, or a
phar maceutical ly acceptable salt thereof, wherein E2 is -C(R12)(R13)- and
ei ther each of R12 and R13 is inde endently sel ected fromthe group,

consi st i hid\ eAMPRUIA AgePrdingia ABY OH%Pg@éH"S 15,37 & pharmaegytically acceptable salt

hal ogen-thérboBhiMekath R is (C1.5)alkyl, or halogen-(Cy.s)alkyl.

7. A compound according to any one of Claims 1 to 6, or a pharmaceutically acceptable salt
thereof, wherein R; is hydrogen, (Cy.¢)alkyl, halogen-(Cs)alkyl, (Cs_4)alkoxy-(Ci.)alkyl, (C.
s)alkylcarbonyl, (Cy¢)alkoxycarbonyl, halogen-(C,.¢)alkoxycarbonyl, (C¢)alkoxy-(C.
s)alkylcarbonyl, (Cs¢)cycloalkyl, (Cs.s)cycloalkyl-carbonyl, or a heteroaryl group optionally
substituted by 1, 2, or 3 substituents independently selected from the group consisting of
cyano, halogen, hydroxyl, (C.4)alkyl, halogen-(C44)alkyl, (C,.4)alkoxy, halogen-(C,.4)alkoxy,
(Cy.3)alkoxy-(Cq.3)alkyl and (C,_s)alkoxy-(C+.3)alkoxy.

8. A compound according to any one of Claims 1 to 7, or a pharmaceutically acceptable salt
thereof, wherein E, is -C(Rg)(Ro)- and

either

each of Rg and Ry is independently selected from the group, consisting of hydrogen, cyano,
halogen, (C,.s)alkyl and halogen-(C;.s)alkyl;

or



or R12 and R13, taken together, are oxo or -CH2-CH2-. 10. A conpound
according to any one of Clains 1 to 9, or a pharmaceutically acceptable
salt therwofp1visozh i s selected fromthe group consisti rgT@P2010/070502

5- Brono- pyri di ne-2-carboxylic acid

[ 3- (6-am no- 2, 4-di net hy1- 3- oxo- 2, 3, 4, 5-tetrahydropyrazi n-2-yl1)-4-fl uoro-phe
nyl ] -am de; 5-Brono-pyridi ne-2-carboxylg4gc acid

[ 3-(6-am no- 2, 4-di net hyl1- 2, 3, 4, 5-t et rahydr o- pyrazi n-2-y1l) -

4-f | uor oRparehiRy, ltakemi tdgethér; Brecoro-qpyCHgChig- 2- car boxyl i c acid

[ 3- (6-am no- 2, 4-di net hy1- 3- oxo- 2, 3, 4, 5-t et rahydropyrazi n-2-y1) - phenyl]-amd
e; 5-Brono-pyridi ne-2-carboxylic acid

[ 3- ( 6- any.FoedmpdoutidraztdrdingGo @xyp ode 3f Glaims ¢td 8 ordh shaymaceuticllyyatregtablesalt o- phe

nyl]-a -pyrd di pg- 2-car boxylic acid

[ 3-(6- ant?'ﬁ':? g"&% 'Prgﬁ%'g('glzgéﬁﬁfr%, 4, 5-tetrahydropyrazi n-2-y1)-4-fl uoro-phe
nyl ] - am gther 5- Br ono- pyri di ne- 2- car boxyl i C aci d

[ 3-(6-am th 2-neth X0- 2 etrahydro T azi quoro
L hony ] At R o FeResRy i Shiertee o e RUPL CarBRing o Adfogen cyano

[ 3- (6- anhaleged, {Cdhait Byd halogere (@ . falld);5- t et r ahydr opyr azi n- 2-y1) - 4-f | uoro-phe
nyl]-am de; 3,5-Dichloro-pyridine-2-carboxylic acid

[ 3- ( 6- ar¥no- 4- et hyl - 2- met hyl - 5- oxo- 2, 3, 4, 5-

t et r ahy drRQ-apyl IRag, itaken-tydother éiemmmrpoﬂpy;lrﬂz am de,

5- Brono- pyri di ne- 2-carboxylic acid

[ 3- (6-am no- 4-i sopropyl - 2- net hyl - 5- oxo- 2, 3, 4, 5-

t et r ahy di®@Apyonagound acydriing t6 b oice oﬂrelamhs] 1 €079, a pharmaceutically acceptable

?35[ E? g%qﬁéﬁﬁg‘%& W%&Sﬁ%%‘i)géﬁﬁtﬂﬁf’% tbg 'ggfwonglsmg)g 3,4, 5-tetrahydro- pyrazi n- 2-

y1] - 4- f | 518rsmpperidime 2Eambdxylic acid [3-(6-amino-2,4-dimethyl-3-oxo-2,3,4,5-tetrahydro-
pyrazin-2-yl)-4-fluoro-phenyl]-amide;
5-Bromo-pyridine-2-carboxylic acid [3-(6-amino-2,4-dimethyl-2,3,4,5-tetrahydro-pyrazin-2-yl)-
4-fluoro-phenyl]-amide;
5-Bromo-pyridine-2-carboxylic acid [3-(6-amino-2,4-dimethyl-3-oxo0-2,3,4,5-tetrahydro-
pyrazin-2-yl)-phenyl]-amide;
5-Bromo-pyridine-2-carboxylic acid [3-(6-amino-2,4-dimethyl-5-o0x0-2,3,4,5-tetrahydro-
pyrazin-2-yl)-4-fluoro-phenyl]-amide;
5-Chloro-pyridine-2-carboxylic acid [3-(6-amino-2,4-dimethyl-5-0x0-2,3,4,5-tetrahydro-
pyrazin-2-yl)-4-fluoro-phenyl]-amide;
5-Bromo-pyridine-2-carboxylic acid [3-(6-amino-4-ethyl-2-methyl-5-ox0-2,3,4,5-tetrahydro-
pyrazin-2-yl)-4-fluoro-phenyl}-amide;
3,5-Dichloro-pyridine-2-carboxylic acid [3-(6-amino-2,4-dimethyl-5-ox0-2,3,4,5-tetrahydro-
pyrazin-2-yl)-4-fluoro-phenyl]-amide;
3,5-Dichloro-pyridine-2-carboxylic acid [3-(6-amino-4-ethyl-2-methyl-5-0x0-2,3,4,5-
tetrahydro-pyrazin-2-yl)-4-fluoro-phenyl]-amide;
5-Bromo-pyridine-2-carboxylic acid [3-(6-amino-4-isopropyl-2-methyl-5-ox0-2,3,4,5-
tetrahydro-pyrazin-2-yl)-4-fluoro-phenyl]-amide;
3,5-Dichloro-pyridine-2-carboxylic acid {3-[6-amino-4-(2-methoxy-ethyl)-2-methyl-5-oxo-
2,3,4,5-tetrahydro-pyrazin-2-yl]-4-fluoro-phenyl}-amide;
5-Bromo-pyridine-2-carboxylic acid {3-[6-amino-4-(2-methoxy-ethyl)-2-methyl-5-0x0-2,3,4,5-
tetrahydro-pyrazin-2-yl]-4-fluoro-phenyl}-amide;



5- Brono- pyri di ne- 2-carboxylic acid

{3-[ 6-am no- 4- ( 2- net hoxy- et hyl ) - 2- net hyl - 5- oxo- 2, 3, 4, 5-

t et r ahydrwopyriamors2- y1] - 4- f | uor o- phenyl yam de; - 85 - PCT/EP2010/070502

5- Brono- pyri di ne-2-carboxylic acid

{346- ani no- 2- met hy1- 4- (1- net hyl- 1H pyrazol - 4-y1) - 5- 0x02, 3, 4, 5- t et r ahydr o- py
razin-2-yl]-4-fluoro-phenyl Yam de; 5-Bronmo-pyridi ne-2- carboxyl ic acid

[ 3- (6-am no- 2- met hy1l- 5- oxo- 4- pyri di n- 33§I 2,3,4,5-

gear/gﬂ;c/)fir §Fcf)r%<; ﬁé‘d@m%&%%l{clé\%&{%dg g%:Xo- -mgtkyl 4-(1-methyl-1H-pyrazol-4-yl)-5-oxo-

[3. (6 are 0 shorahcho-pyrminfo: B8 hohyth e [ ahydr opyr azi n- 2-y1) -4- 1 uor o
- phenyl ] - Br ono- di ne-2-car, boxyl ic ac

id
[ 3- (6- anff %EP"B° BY’H&WG %carbe mﬂ [3 :4 R0 23nethy: oxo-4-pyridin-3- yl-2,3,4,5-

tet rahydeﬁamwf@5¥raz.a-zzy|) 4.mhg,ra,ydﬂen9| ﬁﬁﬁe 5- Brono- pyri di ne- 2- carboxylic acid
[ 3- (6-am no- 2- | uor onet tetrahydro é)txraz I N2- 14)54 fl uor o- pheny

]-ani de> 5@@&%@%@9&'@ ae@d%ﬁ‘isam"ao 4eethyl-2-methyl-5-0x0-2,3,4,5-tetrahydro-

[ 3-(6- arpyra@z"zzq,q)u ﬂwr@.tpgﬁémqla,g,da 4,5- tetrahydro pyrazi n2-y1)-4-fl uoro-pheny
|']-am de Cyano- pyri di ne- 2-car oxyI|

[ 3-(6- ard- ﬁmo HYffq"lR)?'Gﬁ@PKXJ'P_ a&l@iﬁdﬁzanynch@ﬂmé?Aawmfzybywoa@ﬂm&éﬁy1) 4-f1uoro

- phenyl ]teﬂ‘ﬂhg@?o gyrazm—Z—yI) phe é"] amlde
5- Anmi no br ono- pyr| I ne- carboné am no] - 2-fl uoro-phenyl}-3-diflu
or onet hy¥- @'@Q'quﬂﬁj?'@a igragid [3<6-aming- !52@40(‘2!“ yie2. .},étsrfytra@gr@pyrazm-

5- Am no- gﬁyg_ﬁ-fﬁ,(,ﬁ;ﬁy@ﬂq;agwé di ne- 2-car bonyl ) - am no] - 2-f | uor o- pheny1}-3-diflu
or onet hyl 6- di hydro- 2H pyrazi ne-1-carboxylic acid nmethyl ester;

5- Br ono- Eg mmpyrtdmg-? -gankexyic agidddxHamingsidifluoromethyl-2,3,4,5- -tetrahydro-pyrazin-
[ 3- (4- aceiy. _hmbﬁjjbmyﬁ,—am,jé uor onet hyl-2, 3, 4 5-

tetrahydro pyrazi n- 2- -fluoro-pheny I
5- Ami no-BCyaNg- PWW@DMFWM[W am"h% @@ﬂ%@ﬂpﬂﬁ%%@ﬁ ptetrphysre- pheny1

}-3- di fhyees; ,,Qgg,])whuo},,@hgm}gygﬁigeQH pyr azi ne 1-carboxylic acid
2, 2-di chlor o- et g_uéester Br ono- 3- net hyl - pyri di ne-2- car boxylic acid

{346 ani frémne3 rhwmewldme-?z:amam@@t fiyare-phenylis3-dduerampivb 38y r azi n-

2-yl1] - 4- (j"l, 5QHW,{§L%Q,@, |éd§|‘d}ﬁ'@m§|—é§férhy| pyri di ne- 2-carboxylic acid
[ 3- (6-am no- 4 cycl opr opanecar bony

di f | uor oIrBnTReL345- HSzpyan eyrrdérmawcaﬂ)apvlhﬁmmok%fwrcupmenyBT%dlﬁmwpqhyb%de
S- Br ono- cﬁnym&hwtpyn?é{znﬁéihJ&Srb%xﬂﬁrd%mbthgu itard

[3 (6-am no-2 | uoronmet h et rahydr opyr azi n-2-y1) - 4-f | uor o- pheny

mi de¥- erm%meihﬂﬂﬂ%&?—@rmhmcl%{ﬂr(ﬂaWM@ araipegxdifluasomethyl-2,3,4,5-
Ct@fré(ﬂyd% BWaEuﬁ ﬁylﬂhfﬂhaﬂﬂféﬁz@%ﬂmde

a
5-tetrah é‘{ro- razi n- 2- | uor o- phenyl ] - ani de;

4-
4,
i f | uoTOMINA{BI(Bdrome %yeﬁhulrm@dmec?amszwl)r@mael 2tfluoro-phenyl}-3-
6-
a

a .
hy@l@%g%gf;?ﬂn@@_oﬂ?ﬁwiﬁ pggar%g‘épﬁg%r% I|c aC| 2 2-dichloro-ethyl ester;

}A\ nm no- %Bmm@metbg}ggdmg&zcag@gw&wld rnlno-2 difluoromethyl-4-(2-methoxy-
a i4f -
ey g S sl e e

5-Bromo 3-methyl- pyndlne 2-carboxyI|c acid [3-(6-amino-4-cyclopropanecarbonyi-2-

-~
Q)CD

difluoromethyl-2,3,4,5-tetrahydro-pyrazin-2-yl)-4-fluoro-phenyl]-amide;
5-Bromo-3-methyl-pyridine-2-carboxylic acid [3-(6-amino-2-difluoromethyl-2,3,4,5-tetrahydro-
pyrazin-2-yl)-4-fluoro-phenyl]-amide;

5-Difluoromethoxy-3-methyl-pyridine-2-carboxylic acid [3-(4-acetyl-6-amino-2-difluoromethyl-
2,3,4,5-tetrahydro-pyrazin-2-yl)-4-fluoro-phenyl]-amide;
5-Difluoromethoxy-3-methyl-pyridine-2-carboxylic acid [3-(6-amino-2-difluoromethyl-2,3,4,5-
tetrahydro-pyrazin-2-yl)-4-fluoro-phenyl]-amide;

3-Amino-5-methoxy-pyrazine-2-carboxylic acid [3-(6-amino-2-difluoromethyi-2,3,4,5-
tetrahydro-pyrazin-2-yf)-4-fluoro-phenyl]-amide; and



- 86 - 3- Am no-5-o0xo0-4, 5-di hydro- pyrazi ne-2-carboxylic acid

[ 3- (6-am no-2-di fl uoronethyl-2, 3, 4, 5-

t et rahydrwopyriamors2- y1) - 4- f | uor o- phenyl ] -am de. 11. Apcumroao@7@oz or di ng
to any one of Clains 1 to 10, or a pharnaceutically acceptable salt

t hereof, for use as a nedicanent. 12. A conpound according to any one of
Clains 1 to 10, or a pharnaceuticall y-@gcept able salt thereof, for use in
the treatnment or prevention of Al zheiner's disease or mld cognitive

i npai r megvAminckS-oxé A[Hdihyare eytazine 2- c&rﬁbmb tian3-¢eaminos2-giflueronBiRe-aray, 5-
accordi or a pharmaceutically acceptable

sal t thgggﬁwda%[\éyréélﬁ?\?\g)‘%IU?@()‘?W@Q € pharmaceutical carrier or diluent.

14. The use of a compound according to any one of Clains 1 to 10, or a

phar mace tlcaII ceptabl e salt thereof t he nuf acfure of

e caneht A gimAayRd apbaiinn e 6% ong BICARhtSTo. AT S mBRBRoRLeAIE acartable i | o
cogni ti V@ltltl‘i@'@bf, fétlise as Bomedicaraetl nati on conprising a therapeutically

ef fective amount of a conpound according to any one of Clains 1 to 10, or a

pharmaceutical ly acceptable salt thereof, and a second drug substance, for
si mul t anEnWusconfipotind aecortinb taan} onesoff GhinM to 10, or a pharmaceutically acceptable

salt thereof, for use in the treatment or prevention of Alzheimer’s disease or mild cognitive
impairment.

13. A pharmaceutical composition comprising a compound according to any one of Claims 1
to 10, or a pharmaceutically acceptable salt thereof, as active ingredient and a
pharmaceutical carrier or diluent.

14. The use of a compound according to any one of Claims 1 to 10, or a pharmaceutically
acceptable salt thereof, for the manufacture of a medicament for the treatment or prevention

of Alzheimer’s disease or mild cognitive impairment.

15. A combination comprising a therapeutically effective amount of a compound according to
any one of Claims 1 to 10, or a pharmaceutically acceptable salt thereof, and a second drug
substance, for simultaneous or sequential administration.



