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3-PYRADINECARBOXAMIDE AND 2-PYRAZINECARBOXAMIDE
glzzglﬁtlgy%TIVES AS HDL-CHOLESTEROL RAISING AGENT}%’H%;P; 071060694
present IiVention is concerned with the use of 3- pyrldlnecarboxaml eor
2- pyrazinecarboxamide derivatives as-HDL-cholesterol raising agents. In
particular, the present invention relates to the use of compounds of the
genepdbdoérmulaR' R6R'O RANRCR 4~F22 5G NR" wherein A
is CH or N; R'is selected from the group consisting of cycloalkyl which is
unsubstltuted or substltuted by hydroxy, lower hydroxyalkyl or 10 lower

{LAX ‘ tOXVBRIRGIAIONEKAMIDE DERIVATIVES AS
hydroxyhalogenalkyl H@I}LG@HMQWQ]@K/M&N@N@MRlo cycloalkyl,
and -CR11R12-COOR13; 15 R9 is hydrogen or lower alkyl; R10 is
hydrogen, hydroxy or lower alkoxy; R' 1 and R12 independently from each
other are hydrogen or lower alkyl; R13 is lower alkyl; R2 is hydrogen; 20
or R' ahd RRestageaiharivihsthenbiiageniaiom theyasoatidehedbodamdiaor 2-
g@%t}%‘ Invhungi RSL 10082004 W uRFA83F088% ¢ agents.

T/EP2007/060094

In particular, the present invention relates to the use of compounds of the general

formula
O
N’R1
R I
RW
wherein
A isCHor N;

R'  isselected from the group consisting of
cycloalkyl which is unsubstituted or substituted by hydroxy, lower hydroxyalkyl or
lower alkoxy,
1-hydroxy-2-indanyl,
lower hydroxyalkyl, lower hydroxyhalogenalkyl, lower hydroxyalkoxyalkyl,
-CH,-CRR*~cycloalkyl, and
-CRYRY-COOR"Y;

R® is hydrogen or lower alkyl;

R is hydrogen, hydroxy or lower atkoxy;

R" and R independently from each other are hydrogen or lower alkyl;
RY is lower alkyl;

R*  is hydrogen;

or R and R? together with the nitrogen atom they are attached to form a
morpholinyl ring;
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-2 G is a group selected from the group consisting of -X-R3, -C=C-R's and
-CH2-CH,-R16; X is O or NR14; R" is selected from the group consisting

829395?(%%{1 lower alkyl and lower 5 hydroxyalkyl; R3 is se%& ,%-fE‘&[,T-} !&Q& 04
yl,

group consisting of lower alkyl, cycloallcyl, lower cycloalkyla
hydroxyalkyl, 10 lower alkoxyalkyl, lowe?halogenalkyl, lower
carbamoylalkyl, lower allcylcarbonylaniinoalkyl, lower phenylalkyl, 15
lewer hatgraByeasicd R tRBerRTsEPEIF grodly isthstbstitdted or
substitatg Oy oRY; lower heteroarylalkyl wherein the heteroaryl group is
unsubstituted or mono- or di-substituted by lower alkyl, and phenyl which
IS unsybstitutegh-orfono- or di-substituted by halogen; 20 or R3 and R'4
together with the nitrogen atom they are attached to form a 4-, 5-, 6- or
7-membergd heterogyslicing Lptionalliconiaining R {Uther ReleRAas e,
selected fr?lm nitrogen, oxygen or sulfur, said heterocyclic ring being
unsubstituteydilf)or%ﬁ &ituted by one or two groups independently selected
from hydroxy, lower allcoxy and halogen; 25 R15 is selected from the
group'tonishiig!et fb"\’ﬁéfhaflLSéS%’S}BIWESWH%Sﬁ%ﬂV%Fﬁ&%"fﬂranyI substituted
by halogensyRo@alliglselected from the group consisting of cycloallcyl which
is unsubstityied ef-rumstituter by hydroxy or lower alkoxy, heteroaryl
selected fr m gy}ﬁglograimi azolyl which is unsubstituted or 30 substituted
by lower al Wor aogén, ahd lower alkylaminocarbonyl; R17 is selected
from the griétis'c8kereatglor hydrogen, lower alkyl and lower
halogenalkiglwer halogenallcyl,

lower carbamoylalkyl,

ower

lower alkylcarbonylaminoallkyl,

lower phenylalkyl,

lower heterocyclylalkyl wherein the heterocyclyl group is unsubstituted or
substituted by oxo,

fower heteroarylalkyl wherein the heteroary! group is unsubstituted or mono-
or di-substituted by lower alkyl, and

phenyl which is unsubstituted or mono- or di-substituted by halogen;

or R’ and R™ together with the nitrogen atom they are attached to form a 4-, 5-, 6-
or 7-membered heterocyclic ring optionally containing a further heteroatom
selected from nitrogen, oxygen or sulfur, said heterocyclic ring being
unsubstituted or substituted by one or two groups independently selected
from hydroxy, lower alkoxy and halogen;

R" s selected from the group consisting of lower alkoxyalkyl, cycloalkyl and
furanyl substituted by halogen;

R'® s selected from the group consisting of
cycloalkyl which is unsubstituted or substituted by hydroxy or lower alkoxy,
heteroaryl selected from pyridyl or imidazolyl which is unsubstituted or
substituted by lower alkyl or halogen, and

iower alkvlaminocarbonyl;

RY s selected from the group consisting of hydrogen, lower alkyl and lower
halogenalkyl;
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WO 2008/040651 PCT/EP2007/060094 -3 R4 and R8 independently from
each other are hydrogen or halogen; Rs and R' independently from each

other are selected from the group consisting of hydrogen, |0W€§Ea§!|2< (!’7/068()94
wer aﬁ?(oxy, halogen, lower halogenalkyl, lower halogenalkog(y an

cyano; 5 R6 is selected from the group cdnsisisting of hydrogen, lower
a%;ﬁ(%ﬁalogen lower halogenalk%ﬂ lower halogenalkoxy and cyano; and

eutic R REEBIALIER ey RS YH PYREOgFa e Ao ReBT

medicaments for the treatment and/or prophylaxis of diseases which can

Be arsaed withdrpindesizdters casispig dgentslcerhfrrspodeleres s cansisting of
associaitd eordaary diedrt diseadieois/thelleadingwalstogéndbathldwvihne
indusitialized,woed, Bisk a5, development of coronary heart disease has
been shownto be strongly correlated with certain plasma lipid levels.

"p'd%sas’é?ect{&{‘fsreo%‘% ndh 4%'89 st?%y (‘P %'Pe C?%f'i%%&'t RHHGI Forver

of lipoproteins is a core“o eutra |p|d§ céride an erofester)
and aR¥eRraRY: df’ﬁﬁ’féﬂﬁnﬁ%ﬁ?@%%éﬂ&ds and non esterified
cholesterol). There are 3 different classes of plasma lipoproteins with
arfepbateareiisidl carraiebis sabunlerapaity lipoprotein (LDL) which is
cholesteryl ester (CE) rich; high density lipoprotein (HDL) which is also
Ehrolesterylesion ¢CBYdickman fhethetyelomaénsidyolipoprbidivif\wf Bisgases

whieh isdniglyeeride{TGImch:h Jioa diffesant Jipaprgteins can be separated
based on their different flotation density or 20 size. High LDL-cholesterol

(LDL-C) and triglyceride levels are positively correlated, while high levels
of HDAteholrkiarol tiDiss Gysareragativelyyaasseldiedwithithedig iofause of

% Veloping ﬁ%&gmﬁégy@5I%S%aa?%oM@&éﬁﬁgﬂyeﬁ%%%%%w&&r@é%a%&%s

eraples exist. Niacin can significantly 2 crease H has serious

et ans e hesTAREN F@Hﬁkﬁéeéom.a%ﬂ prareinifdele HRids B6A
techsotasalimhibitblsodinel iH@irathiole Steealeonty snodest p{(1103i2%nsAsacore of
FRSHH mﬁ@ é&@@&ﬂlﬁi&a«m Hi%l@tm@h@al) %@Mn&éﬂé@é Kﬁ%@é@ﬁ;ﬁ@@ nt

hich ga %‘Qé‘ﬁf&"am'&? e¥adecHoei‘ 'Perﬂ Dh levels. Thus, HpL-cholest a{s?r!m
},élsm n {s can be use u as me Icaments ]fOI‘ tﬁe dé treatment an

lﬁ@lﬁ%ﬁ%%%ﬂ%@%@ﬂé%%?ép%éﬁﬁ%l E&@%ﬁf%’éggazrﬂw.&éémbmh is
biyplesbetékpoptoiéimetmihjdhyposivhblipppreteitidia,which is also cholesteryl ester
hypershplestarRlomiacypeririglysssideniavianiliahyperehalesterotlamiprich,
The different lipoproteins can be separated based on their different flotation density or

size.

High LDL-chelesterol (LDL-C) and triglyceride levels are positively correlated,
while high levels of HDL-cholesterol (HDL-C) are negatively correlated with the risk for

developing cardiovascular diseases.

No wholly satisfactory HDL-elevating therapies exist. Niacin can significantly
increase HDL, but has serious toleration issues which reduce compliance. Fibrates and
the HMG CoA reductase inhibitors raise HDL-cholesterol only modestly (-10-12%). As a
result, there is a significant unmet medical need for a well tolerated agent which can

significantly elevate plasma HDL levels.

Thus, HDL-cholesterol raising agents can be useful as medicaments for the
treatment and/or prophylaxis of atherosclerosis, peripheral vascular disease,
dyslipidemia, hyperbetalipoproteinemia, hypoalphalipoproteinemia,
hypercholesterolemia, hypertriglyceridemia, familial hypercholesterolemia,

cardiovascular disorders, angina, ischemia, cardiac ischemia, stroke, myocardial
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cardiovascular disorders, angina, isch.emia, cardiac ischemia, stroke,
myocardial -4- infarction, reperfusion injury, angioplastic restenosis,
hypertension, and vascular complications of diabetes, obesity or
endotoxemia. In addition, HDL-cholesterol raising agents may be used in
combination with another compound, safd compound being an HMG-CoA
I ductasg in%%r an 5 microsqm |_tri I¥§eride transfer ioroteiré
"Zﬁﬂﬁ‘ﬁﬁ’&p%& R S T T AR P Y AR SRR B Y P Bs a4 Notvca
pmplitgHontcabdiabaey dhnd P tade WBENR(CETP) inhibitor, a
cholesterol absorption inhibitor, a cholesterol synthesis inhibitor, a fibrate,
niachs, ptéiviarmiBRE chaledisimg niaisig egutomkiNidsedgorisisiaation with
AR X%ﬂﬁﬁﬁzt @Omd&ezapaﬁxm ¢ g\aﬁ%‘;&_i@hi%&ﬁ%@@ﬂﬁx_ tﬁﬁth i, an
strant, e emho isclosed herein.is ther
e B o Sttt PR p R
st iRieh E AL TEERBR BRIV R BholGHET a6\ STRStE FEesendCETD)
iihibther, e rlsdcitomm e afrepiesditoiselobulesare] phatredcathiibabr, a fibrate,
ARPPReRRich? COHMRASIDAiaGOBOHN ANOURYIR LR USGASexchange resin,
aII—III&QHL-.gh est'Eerolj{aﬁgﬁ%ﬁp}%sdraangﬂénggéo%s-_Lflor the treatmgnt and/or
proﬁhﬁhms b tiseases which aré ameAgbiEH TeFment with
HDL-cholesterol raising agents, which methods comprise administering a
compogng:af fermeuladiaimhuman beingher-animab-AerordingtRiactimbounds
aspect, there is provided the use of compounds of the general formula R7
whagh %@Wﬁf?lﬁc’%@ﬂ%?%‘iﬂ RREHSTN; RS Lenoaaiom thengals o
roensistinghofcyeloaliykmthich is unsubstituted or substituted by hydroxy,
lower hydroxyalkyl or lower alkoxy, 1-hydroxy-2-indanyl, -4a- 10 lower
hydroxyatkyd; ke yelrexyhibtqgesaikyl sdowaere lye phaymalkoxyadkyhmpositions
comprising a compound of formuta I for use as HDL-cholesterol raising agents, and
methods for the treatment and/or prophylaxis of diseases which are amenable to
treatment with HDL-cholesterol raising agents, which methods comprise administering a

compound of formula ! to a human being or animal.

According to a first aspect. there 1s provided the use of compounds of the general

formula

]

wherein
A  1CHorN;

R'  is selected from the group consisting of
cycloalkyl which is unsubstituted or substituted by hydroxy, lower hydroxyalkyl or
iower alkoxy,
1-hydroxy-2-indanyl,
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-CH2-CR9R10-cycloalkyl, and -CR"R12-COORE3; R9 is hydrogen or
lower alkyl; R10 is hydrogen, hydroxy or lower alkoxy; 15 R' and R12
independently from each other are hydrogen or lower alkyl; R'3 is lower
alkyl; R2 is hydrogen; or R1 and R2 tegether with the nitrogen atom they
are attached to form a morpholinyl ring; 20 G is a group selected from the
group consisting of -X-R3, -C-C-R15 and -CH2-CH2-R'6; X is O or NR14;
R14 is selected from the group consisting of hydrogen, lower alkyl and
lowéswiey tsdxpaisiityRBiges biettey fedopthelgyh lpweohsidtixyadit dayediyl,
alkyl~gyciaatiosl, q_ggllcylalkyl lower hydroxyalkyl, 5 lower
alko ﬁﬁgﬂ gﬁ: halogenallcyl lower carbamoylalkyl, lower
alky aﬁlkyl lower phenylalkyl, 10 lower heterocyclylalky!
Whergln the heter clyl grm&p is unsubstituted or substituted by oxo,
lowdr b I‘P(yi/ Al¥ithe heteroaryl group is unsubstituted or
moribm@rlm@ugsmb}édmy toherealkitoard phenyl which is unsubstituted
or mehen@ R sdRsttAedi PThialegen olikPhR B RRd R4 4iRgaingiyiith the
nitrogen tom they are attached to form a 4-, 5-, 6- or 7-membered
heterocych fing optionally containing a further heteroatom -4b- selected
from nitrogen, oxygen or sulfur, said heterocyclic ring being unsubstituted
or sf by one or two groups independently selected from hydroxy,
lower alyoxg and halogen;

orR togethcr with the nitrogen atom they are attached to form a

morpbolinyl ring;

G isagroup selected from the group consisting of -X-R’, -C=C-R" and

-CH;-CH,-R;
X  isOor NRY

R™ s selected from the group consisting of hydrogen, lower alkyl and lower
hydroxyalicyh
R®  is selected from the group consisting of lower alkyl,
cycloalkyl,
lower cycloalkylalkyl,
lower hydroxyalkyl,
lower alkoxyalkyl,
lower halogenalkyl,
lower carbarnoylalkyl,
lower alkylcarbonylaminoalkyl,
iower phenvlalkyl,
jower heterocyclylalkyl wherein the heterocyclyl group is unsubstituted or
substituted by oxo,

lower heteroarvialky! wherein the heteroaryl group is unsubstituted or mono-

or di-substituted by lower alkyl, and
phenyl which is unsubstituted or mono- or di-substituted by haloges;

or R and R* together with the nitrogen atom they are attached to form a 4-, 5-, 6-
or 7-membered heterocyclic ring optionally containing a further heteroatom



R'5 is selected from the group consisting of lower alkoxyallcyl, cycloalkyl
and furanyl substituted by halogen; R16 is selected from the group
consisting of cycioallcyl which is unsubstituted or substituted by hydroxy
or-lower alkoxy, heteroaryl selected frogypyridyl or imidazolyl which is
unsubstituted or substituted by lower alkyl or halogen, and lower
aikylaminocarbonyl; Ri' is selected from the group consisting of hydrogen,

| I | | W "i dently f h
otner are e LRSS T3 O s S oo SR e
are seleciBtPREFITRS Yr B EHRAGRsT R yRto GEPHRG ieepiRgE Gy eslected

alkoxy, hatogéndtowelhetoglwaliamhddvakigaalogenalkoxy and cyano; R6
is selected from the group consisisting of hydrogen, lower alkoxy,

hal@genideertehaogenalipyhiowasibalagenialvexirbe e¥e0Qya88lky! and
| pharmacgggﬁﬁl%m@g@@g%t&mereof, in the preparation of a

medicament for the treatment and/or prophylaxis of peripheral vascular
disease,. §i i i perbetalipoproteinemia,

hyggalpﬁg%g%) eroté?r%r%??ﬁ% g?(ﬁﬁlcgtézgﬁe(r%?emia, hypertriglyceridemia,
familial K5 é%lﬁé?%fém?%m%géa}ﬁ?s%@éjhmﬁﬁ@m&rimmm

cardiac iselremia} stielted fnymaandiod infarafidur cieeishignuiiilbatituted or

angioplagtigstRateNesiRvBMBHessitNoapd Yagcular complications of
diabetes, obesi 9r endotoxemia. - 4c According to a second aspect,

there is p?oﬁ%le pﬁg}iﬁ?g%létﬁ? al compositions for the treatment and/or

prophylaxis.of peripheral vascular disease, dyslipidemia

R hydéFSLﬁ%{ﬁﬁéfiﬁ&égﬁ&ﬁﬂﬁ? FOPBSHBR QT IBI EREAelAier alkyl and lower
hypesisigetadiakolemia, hypertriglyceridemia, familial hypercholesterolemia,
cardiovascular disorders, angina, ischemia, cardiac ischemia, stroke,

Rrayd&irdial inferetidentefesfusioh drjersrengiopasiorasionasis,
hypertension, and vascular complications of diabetes, obesity or
Reemdatdxemiadepsnpesingrone QEMee Corpauads AbIeHopINA BhsiBimg of
Ra de?d%eg, lower alkyl, lower alkoxy, halogen, lower halogenalkyl, lower
halogenalkoxy and cyanc;

R® s selected from the group consisisting of hydrogen, lower alkoxy, halogen, lower
halogenalkyl, lower halogenalkoxy and cvano;

and pharmaceutically acceptable salts thereof,

in the preparation of a medicament for the treatment and/or prophylaxis of peripheral
vascular disease, dyslipidemia, hyperbetalipoproteinemia, hypoalphalipoproteinemia,
hypercholesterolernia, hypertrigiyceridemia, familial hypercholesterolemia, cardiovascular
disorders, angina, ischemia, cardiac ischemia, stroke, myocardial infarction, reperfusion
injury, angioplastic restenosis, hypertension, and vascular complications of diabetes, obesity
or endotoxemia.



R R4 2 G R17 R wherein Ais CH or NT; R1 is selected from the group
consisting of cycloalkyl which is unsubstituted or substituted by hydroxy,
lower hydroxyalkyl or lower alkoxy, 1-hydroxy-2-indanyl, lower
hydroxyalkyl, lower hydroxyhalogenalkyi,.lower hydroxyalkoxyalkyl,
-CH2-CR9R10-cycloalkyl, and -CRI IR12-COORt3; R9 is hydrogen or
lower alkyl; R10 is hydrogen, hydroxy or lower alkoxy; R11 and R12

indepepdapi:from & GIha! @Esny HeurROpiamaicalindl Bhdbisiouwer
alkyl; R2 is hydrogen; or R1 and R2 together |thg{1?e mtrggf@ tom they

for 4he ﬁfﬁﬁﬁeaawimﬁf%vmf&ﬁﬁaﬁrwwmﬂdﬁ?a Yrotpise sy it

hy SRR GRS RfXnRbaipirGpBibanemieH2-CH2-R16; X is 0 or NR14;
-4d- R14 Is selected from the group con5|st|n of hydro en, lower alkyl

hyperahielraserolgrsxhamsriely redrsaiadinaHiahByarashp e&m%%@@wcﬂm
d1£ﬂﬁﬁks,%&i@@ﬁlﬁ¥%ﬂﬁﬂ&faﬁdﬂ@@&ik&@ﬂwlsdokﬁenﬂmb’mx’bjﬂlkﬁartmwe;rcperfuswn
mjﬁ:{{i ?ngé%ﬂl fﬁ"i‘%&%@ﬂe ?H@[‘Leﬂg\%?r% RATAVAR AL HLIRNBE of diabetes, obesity

aminoalkyl,” Iower phenylalk
OT en otoxemia, compnging one or m_ore compgunds of the formula

wherein
A isCHorN;

R!  isselected from the group consisting of
cycloalkyl which is unsubstituted or substituted by hydroxy, lower hydroxyalkyl or
lower alkoxy,
1-hydroxy-2-indanyl,
lower hydroxyalkyl, lower hydroxyhalogenalky!, lower hydroxyalkoxyalkyl,
-CH,-CR*R"-cycloalkyl, and
-CR"R™-COOR",

R’ is hydrogen or lower atkyt;

1 is hydrogen, hydroxy or lower alkoxy;
RY and R™ independently from each other are hydrogen or lower alkyl;
R is lower alkyl;

R?  ishydrogen;

or R! and R? together with the nitrogen atom they are attached 1o form a morpholinyl
ring;

G s a group selected from the group consisting of -X-R?, -C=C-R" and
-CH,-CHo-R';

X  isOor NR™;
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lower heterocyclylallcyl wherein the heterocyclyl group is unsubstituted or
substituted by oxo, lower heteroarylalkyl wherein the heteroaryl group is
unsubstituted or mono- 15 or di-substituted by lower alkyl, and phenyl
which is unsubstituted or mono- or di-§%bds'gituted by halogen; or R3 and
R14 together with the nitrogen atom they are attached to form a 4-, 5-, 6-
or 7-mgmbered heterocyclic ring optionally containing a further
heterDatohhSaEits 38W<¥h? FRLESISRYBE Pl tiRarsioy B elkib apdiiower
ring beingB@ngmyalbykituted or substituted by one or two groups
independently selected from hydroxy, lower alkoxy and halogen; R15 is

seleckéd fiosddheddfrounpthensiaiingoakisivgroiswatalliyl, cycloalkyl and

furanyl subgj by halogen; R16 is selected from the group consisting

of 25 cycloalkyl w ich i ubstituted or substituted by hydroxy or lower
alkoxy, hg?é“f% q%%%?i%y trom pyridyl or imidazolyl which is

unsubstitutedephysaestidd by lower alkyl or halogen, and lower
allcylaminasasbaRykvRiyg selected from the group consisting of hydrogen,

lower alky| and ﬂﬁg’% ngﬁcg‘alogenallcyl; R4 and R' independently from
each other are hydrogen or halogen; R5 and R' independently from each

other are SRYEEEATRBIAR oup consisting of hydrogen, lower alkyl,
lower allcdsyehakenptowbemtaleadkylalkyl, lower halogenalkoxy and
cyano; -4qoké hesedied from the group consisisting of hydrogen, lower

alkoxy, hajogen, lower halogenalkyl, lower, halogenalkoxy and cyan; .and
pharmac:{ﬁ?%%{l yeaeé%gbct Lafg%%ﬁlgé;ﬁg%& kf?ec%g%?rﬂ %%1 ﬁ&xég 3%Elted or
there is preRREEEES FHBBRds of formula 1, selected from the group

consistinglo#es ioytetohaigliopywhef Sl dor bdertrifiorarap th yinghisay)tdd ((mono-

O bty N e 5. (2 o5 tifluoromethy/

eyl Mo R PR RO LRt

R R NAImIe: atom the hed to form a 4-, 5-, 6-

Yy are attached to form a 4-, 5-, 6

or 7-membered heterocyclic ring optionally containing a further heteroatom
selected from nitrogen, oxygen or sulfur, said heterocyclic ring being
unsubstituted or substituted by one or two groups independently selected
from hydroxy, lower alkoxy and halogen;

R” is selected from the group consisting of lower alkoxyalkyl, cycloalkyl and
furanyl substituted by halogen;

R is selected from the group consisting of
cycloalkyt which 1s unsubstituted or substituted by hydroxy or lower alkoxy,
heteroaryl selected from pyridyl or imidazolyl which is unsubstituted or
substituted by lower alkyl or halogen, and
iower alkylaminocarbonyt;

R is selected from the group consisting of hydrogen, lower alkyl and lower
halogenalkyl;

R* and R® independently from each other are hydrogen or halogen;

R’and R independently from each other are selected from the group consisting of
hydrogen, lower alkyl, lower alkoxy, halogen, lower halogenalkyl, lower
halogenalkoxy and cyanc;



6-cyclopentyloxy-5-(2-fluoro-5-trifluoromethyl-phenyl)-N-((1R,
2R)-2-hydroxy- cyclohexyl)-nicotinamide,
6-cyclopentyloxy-N-(2-cyciopropyl-2- hydroxy propyl)-5-(2-fluoro-5-trifluoro
methyl- phenyl)-nicotinamide, -

R¢ 6- &238@) S%hﬁjéroxy- B hg!)dm stlh é) YA '%?ozge%ﬁ%%éél%}%}df, baiogen, lower

((IR,2R ex -am

6-@4 hRyisialos Wrﬁﬂﬁ’o‘lﬁ%ﬁzme-z-carboxyllc acid
((IR,2R)-2- hydroxy- cyclohexyl)-amide,

and @WWWWWMWK&G& -((R,

2R)-2-hydrox exyl)-njcotinamide S;
o SRS ?ﬁ%%%&ﬂ R TN S 05 R Srssiss o
fromr my@apmpgdmmhgw n|cot|nam|de
4-chloro N-( )6 oXy-hicotin
6- Cyﬁ‘fg&’g X% 0(}5? P:#g%ﬁ%)%enyl er| q1 Ighlapyr zw@l} ri%&‘ IC %c‘fdc%ic{ilomxyn
ml<3<311ﬁ1‘5;’@11!53€§1-|ndan 2-yl)- amlde
6-buofSAvdiThierypbenit)-byaysialigiadyi-oyiazine2-s arbuetisagicy] -phenyl)-

nico&nc clopropyl-2- hydroxy-propyl)-amide,

T Chioro- phenyl) -6-(2- methoxy ethox )lpgrldln -3-yl}-morpholin-4-yl-met
5-(4 ReD n@d %@f@;ﬁﬁgﬁ )q\'l J%» -hydroxy-cyclohexyl)-nicotinamide,
6-cydiysenyostisy(Bfinettnd- btﬂjd@iﬁf(ﬁibﬂ@@bfwmhﬁf R.2R)-2-hvdroxy-

cy cIEHR0Y rﬁt%?ﬂﬁﬁﬂ?ige 5-(4-chloro-phenyl)-N-((R)- |
-h drox methyl-pent I) -6-(2- methg;(y ethoxy)-nicoftin

6-cyg %Eeafﬂ’ PEYsHeryHY 0@@@1 ryBY O GRRG R, b= diﬂqé%i propifieresiae-
pheryb)epiethimay)idsicotinamide,
-(2@%&99&&%@3 ?ﬁ%&rﬁﬁ FAichiarenp e BN {{Faisl-2 -1y roxy-Rys&iaky-
picotinami
cyd%g‘(i?y %henyl) 5-cyclopropylmethoxy-pyrazine-2-carboxylic acid
6- (2(@Rlpm~n§z@w£%y?n@‘{hl,ﬂpgﬁi’j’éﬂhynbmylja@ﬁﬁd?ecarboxyhc acid (IR, 2ZR)-2-hydroxy-
cyclgh@q;@bd@gg@henyl) N-(2-hydroxy-3-methoxy-propyl)-6-(2-methoxy-ethoxy)
-(4 Otmaﬂgn é" -CYClOpe ~N-((IR 2R}-2~ h O, ¢ —mc tinamide,
e gty
> 52 chioro enoxy 8- ch%gr éﬁen pyra Ne.9-car %) cid”
S-(2(enteroRdpt W cﬁ%ﬁ@&%%&%r&éc opropyl- ’7—hydro>~y~»propy1) 6-
cyciﬁpééﬁj&mam@wbsﬁi@mmﬁhoxy propoxy) pyrazine-2-carboxylic acid
5- (4%%%&85! @fﬁr?}%’ @WQ 0&(1(6}{%1} 6-phenoxy-nicotinamide,

R)-sec- bu 0Xy)-5-(4- chloro phen
6- (42% ARy -CyRRIA U ACaRRERIe: BIPRAIGRRIH e iRdan-2-yD-
amidR)-2-hydroxy-cyclohexyl)-6-isopropoxy-nicotinamide,
6-(3,4-dichloro-phenyl}-S-pyrrolidin- 1 -yi-pyrazine-2-carboxylic acid (2-cyciopropyl-2-
hydroxy-propyl)-amide,
[5-(4-chloro-phenyl)-6-(2-methoxy-ethoxy -pyridin-3-yl}-morpholin-4-yl-methanone,
5-(4-chloro-phenyl)-N-({ R)-1-hvdroxymethyl-3-methyi-butyl)-6-(2-propionylamino-
ethoxy)-nicotinamide,
5-(4-chloro-phenyl}-N-((R)-1-hydroxymethyl-penty]}-6-(2-methoxy-ethoxy}-nicotinamide,
S-(4-chloro-pheny!)-N-((S)-1-hvdroxymethyl-2.2- dme‘thyhpropvl) -6-(2-methoxy-ethoxy)-
nicotinamide,
6-cyclopropylmethoxy-5-(3,4-dichioro-pheny!)-N-({trans)-2-hydroxy-cyclohexyl)-
nicotinamide,
6-(4-chloro-phenyl}-5-cyclopropylmethoxy-pyrazine-2-carboxylic acid ((R}-1-
hydroxymethyl-3-methyl-butyl}-amide,
5-(4-chloro-phenyl)-N-(2-hydroxy-3-methoxy-propyl}-6-(2-methoxy-ethoxy-nicotinamide,



5-(4-chloro-phenyl)-N-((1 R, 2R)-2-hydroxy-cyclohexyl)-6-(2-methoxy-I
-methyl-ethoxy)- nicotinamide, 5-(4-chloro-phenyl)-N-((1R,
2R)-2-hydroxy-cyclohexyl)-6-(1- methoxymethyl propoxy)- nicotinamide,
6-(4-fluoro-phenyl)-5-((R)-2-methoxy- ‘p"r‘(bpoxy) -pyrazine-2-carboxylic acid
(2-cyclopropyl- 2-hydroxy-propyl)-amide,

5-(Reifierblo W%ﬂc%%%ﬁh??ﬁy}gﬁmgmyﬁc%ah%(W%@dexy—

]%% XY):- nicotinami
ceye THO%5- -(4-chloro-phenyl)-N-((]R,2R)-2-hydroxy-cyclohexyl)-nicotin
6- (-’Jaﬂugm-phenyi) 5-(3-methoxy-propoxy)-pyrazine-2-carboxylic acid (2-cyclopropyl-2-

hydRogY @ﬁggyémg;@oxy -6- (4 trifluoromethyl-phenyl)-pyrazine-2-carboxylic

|d 2:C c 0
R s R Do b h sl gpinamice
5-(4 -C’Zotﬂméﬂr Céwxgygrgﬁybcgmxyi) -6- 1sopropoxy-mcot1nam1de
5-(ccsablotRmHEYR ARICRIoRdam e RIaATC I TRBOMIC Raidthyl-cthoxy)-
mc‘ii}- —%gclopropyl -2- hydroxy-propyl)-amide,

oro-phenyl)-5- 3 methoxy -azetidin-1- yq pg/razme -2-carboxylic acid
OZOCR}ET )58"/ = -@,yﬂ;gﬁ;yr)c%mgxy -6-(1-methoxymethyl-propoxy)-
nic@ifdsoidero-phenyl)-N-((IR,2R)-2- hydroxy cyclohexyl)-6-[3-(2-oxo-pyrrolidi

o "

S e R e i  criommn
2 %:E 5?8 ﬁ&ﬁ% £5.[(S)-I-(tetrahydro-furan-2-yl)methoxy}-pyrazine-2-car
5-(4ooixdpie-abirny{(S)-2-Ehcl8propyironydrosphmadyif-atficmethoxy-propoxy)-
mc{mﬂgngn@lopropyl -2-hydroxy- propyl)-6-(cyc|opropylmethyl-methyl-amino)-5-

4l Woro- nyl)-nic tlna
s ARG R ko s bl
—cyﬁﬁﬁgz)opﬂg@gﬂ)@w {4-trifluorome yl»pheny }-pyrazine-2-carboxylic aci 2—
cychivgiopropydmethexpthurificloromethyl-phenyl)-pyrazine-2-carboxylic
- (48“‘2?5@% T RS sh  r
cyChoRAPRA Xﬁ’uéﬁﬂ 4, -
6- <45et4mh4~pmmmeﬁwymbpaepytannwpwmmmmw¢ Bel(Rpthoxyiethypyl-2-
hydbsRehyh@mingdznicotinamide,

6-(4-chloro-phenyh)-5-(3-methoxy-azetidin-1 -yi)»pyrazme-Z-carboxyhc acid ((R)-2-

cyclopropyl-2-hydroxy-propyl)-amide,

5-(4-chioro-phenyl)}-N-((/ R, 2R}-2-hydroxy-cyclohexyl)-6-[ 3-(2-oxo-pyrrolidin-1-yi}-
propoxy]-nicotinamide,

5-(4-fluoro-phenyh}-N-(({ R. 2R)-2-hydroxy-cyciohexyl}-6-(3-methoxy-propoxy)-
nicotinamide,
6-(4-chioro-phenyl}-5-[(S)-1-(tetrahydro-furan-2-yD)methoxy}-pyrazine-2-carboxyvlic acid
((8)-2-cyclopropyl-2-hydroxy-propyl)-amide,
N-{2-cyclopropyli-2-hydroxy-propyl}-6-(cyciopropyimethyl-methyl-amino}-5-(4-fluoro-
phenyl}-nicotinamide,
5-(4-chloro-phenyl}-V-(2-cyclopropyl-2-hydroxy-propyl}-6~(methyl-propyl-amino)-
nicotinamide,
5-cyclopropyimethoxy-6-(4-trifivoromethyl-phenyl)-pyrazine-2-carboxylic acid ((R)-2-
cyclopropyl-2-hydroxy-propyl)-amide, |
N-(S)-2-cyclopropyi-2-hydroxy-propyl)-6-(2-methoxy-ethoxy)-5-(4-trifluoromethyl-
phenyl}-nicotinamide,



3'-(4-chloro-phenyl)-3,4,5,6-tetrahydro-2H-[ 1,2']bipyridinyl-5'-carboxylic
acid (2- cyclopropyl-2-hydroxy-propyl)-amide,
N-((S)-2-cyclopropyl-2-hydroxy- propyl) 6 cyclopropylmethoxy -5-(4-trifluoro
methoxy- phenyl)-nicotinamide,

5-(4-chloro- phenyl) N-((S)-2- cyclopropyl -2-hydroxy-propyl)-6-(2-methyl-2H

L 0 1o - )
> (%C%A{(%ﬁqgo ?drlgl?( S)-2- cycf%propygg- ' ryol;(f $opy O}EE; rp efhyl
arﬁﬂ tamide,

~($%m¢mpbqbﬁ8ﬂ¥ﬁs5‘?ﬂmvﬁéﬂéﬂ;65}w?mnme§Z%ﬂr@wﬁ&ﬁ aadi®-

cyc(&ﬁogypthgaf@pyjpg@ygtg&dyopyl) -amide,
N-( I%.(CIO% ngﬁro%ﬁ é‘)lr(uor -%]-ené/llgi% cﬂle}%? rg) ?X}g%%gg;‘gmethoxy-

oxy cyc
PhGBYéAJ@Qﬁﬁéaﬁhéﬁyl) N-((R)-2- cyclopropyl -2-hydroxy-propyl)-6-cyclopropylm

5-(4ethdosy-pheatinamide,-2 -cyclopropyl-2-hydroxy-propyl)-6-(2-methyl-2 H- [1,2,4}triazol-
yﬁ’n{eﬁfo‘g r&?&ﬁ{%%dﬂ ((S)-2-cyclopropyl-2-hydroxy-propyl)-6- cyclopropylm

eth oXy- nicotinami

545 B A Ry 25 A IR B R YL R TR e inch clbpetheyry -
nicetiicmtidamide,
6-( éﬂ@sﬁgpﬂa@aw Qt@xbﬁaﬁuaf&l SrldSh PRI RN ERANE a2 6 B3y liC

cyc@’ -é)%b’%‘? y%%f% r@ﬁ’% 01)24/ EL?% pﬁfﬁ) pyrazine-2-carboxylic
S'Cm@«)@) lmeﬁw&rﬁdﬁ;ﬂ@wmmﬁam&iwboxyﬁc acid ((/R, 2R)-2-hydroxy-
cyc@ﬁéxgblgggxﬁ)@enyl) N-((IR,2R)-2-hydroxy-cyclohexyl)-6-(3- methoxy prop-I-
5- (4)/ :ﬁga% %otm% oi-e-f(f yc)c .cg)éro qeﬁ] %éd@- 59;()) ﬁi/'g th}}/ q pgsi]inethoxy

ro- phenyl) -6- cyclopropylmethoxy N-((IR,2R)-2-hydroxy-cyclohexy

—(4)@3161161@%119153@11{@)1Eieyciopropyl -2-hydroxy-propyl)-6-cyclopropylmethoxy-
mco%%n?zﬁr din-3-yl-ethyl)-6-(4-trifluoromethoxy-phenyl)-pyrazine-2-carboxylic
-2- cyclopropyl -2- hydroxy rop l)-amide,

6-cuslOpRIRbIB AT e R afiky-BydroRERb T mlopesph mizatipamide,
5- [Hue(mhgdmcmyaethgbtmmcdeé (4~chlor0~pheny})-pyrazme -2-carboxylic acid ((R)-2-
cye @ﬂﬁ?@@"ir@ ?!?Qlﬂf@@‘)“n -4-yl-pyrazine-2-carboxylic acid
Ssé/g clopro Fﬁ Zﬁq¥-rp EOL) . ]
R rens ﬁsnti d %.B P A bBsICR)-2
CW@ER@R@%ZLY@W%@PWIMMW propyl)-amide,
5-(4-chloro-phenyl}-N-((I R, Z2R)}-2-hydroxy-cyclohexyl)-6-(3-methoxy-prop-1-ynyl)-
nicotinamide,
5-{4-chioro-phenyl)-6-cyclopropylethynyl-N-(( R, 2R)-2-hydroxy-cyclohexyl)-nicotinamide,
5-(4-chloro-phenyl)-6-cyclopropyimethoxy-N-((1 R, 2R}-2-hydroxy-cyclohexyl)-2-methyi-
nicotinamide,
5-(2-pyridin-3-yi-ethyl)-6-(4-trifiluoromethoxy-phenyl)-pyrazine-2-carboxyiic acid ((R)-2-
cyclopropyl-2-hydroxy-propyl)-amide,
S-(4-chloro-phenyl}-N-((/R, 2R)-2-hydroxy-cyclohexyl)-2-methyi-6-(2,2,2-trifluoro-
ethoxy)-nicotinamide,
6-~(4-chloro-phenyl)-5-thiomorpholin-4-yl-pyrazine-2-carboxylic acid ((R)-2-cyclopropyl-2-
hydroxy-propyl)-amide,
6-(4-chloro-phenyl)-5-(4,4-difluoro-piperidin-1-yl)-pyrazine-2-carboxylic acid ((B)-2-
cyclopropyl-2-hydroxy-propyl)-amide,



-4h - 6-(4-chloro-phenyl)-5-(2-cyclopropyl-ethyl)-pyrazine-2-carboxylic acid
((R)-2-cyclopropyl- 2-hydroxy-propyl)-amide,

5-(2-pyridin-2-yl-ethyl)-6-(4- trlfluoromthoxy phenyl)-pyrazine-2-carboxylic
acid ((R)-2- cyclopropyl-2-hydroxy- propyl) -amide,
6-(4-fluoro-phenyl)-5-piperidin-1-yl- pyrazme -2-carboxylic acid

(4 - - i

o @ﬁgo(?:% oro8 e%)(éﬁﬁ‘?}%ﬁ%ﬁév) 2- hydroxy c%glghg;(r%n%d[lf z(ailﬁ)(/g%%ycg%?pmpyl

'hy SRR OBﬂ%ﬂIH{ 8t|nam|de
5-(eppydioprapysththéx(A Srifl-tuonsbhanyRre({RpBEBarftoaie 2y hpd sty R)-2-
cycl%ﬁﬂﬁﬁ hl?{i- W&Rﬂif FSping Iﬁﬁﬁ'@a th

ro C me .
o b e U ey ppropyi>-
hydlﬁmﬁ?ﬁ{éﬂw methyl- butyl) -5-(3 -methoxy-phenyl)-6-pyrrolidin- | -yl-
3- (M@magﬁﬁﬁiﬁl) -N-(({R, 2R)-2-hydroxy-cyclohexy!)-6-[2-(1-hydroxy-cyciopentyl)-
eth)Jﬂ &Q - - Qxymethyl -3-methyl-butyl)-5-(4-methoxy-phenyl)-6-pyrrolidin-
Iy nlcotlnamlde

6-cyslopreRFB Ry (BRI ISR - A RISt sttt Arm ety -

proprbjidietirgmmicotinamide, N-((R)-I

5- (4%@!{&%@3%4530%@@&%@@%ﬁxymrzeﬂyaréxpy@e HBsylo-
RP‘R@?%M)}HFSW%I 3-methyl-butyl)-5-(4-methoxy-phenyl)-6-pyrrolidin-

N-((Syl-midovkiansde ] N-giRa U4y Dxdrirethyttexiiathghputtparoyidatidind -

mco-mllﬁngﬁetrifluoromethyl phenyl) nicotinamide, N- ((R) I
oxymeth lidi fI orom -phe
N G e R

cafinampiicbutyl)-6- pyrrolldln -1- yI nicotinamide, N- ((1 R
5-(42fR)otchydreyy Cytlonax{BRR1(Byrieikyhdthiinidaethd-yhyetsyhyerdfidin- 1 -yi-
ﬁénethyl phenyl)-nicotinamide,

N (w (4-fluoro- %{Jheny yréolflg:n L g}le 1¥J§§f§§e§y?)a-%9§%21%@l[n9yz-
mccﬁﬁﬁénhdeylcarbamoyl butoxy)-5-(4-chloro-phenyl)-N-((IR,

N-(ERr AP e SOl i-butyl)-5-(4-methoxy-phenyl)-6-pyrrolidin- 1 -yi-
nicotinanmde,

~((R)-1 -hydmxymethyl»B-methyl -butyl)-6-pyrrolidin-1-yl-5-(4-trifluoromethyi-phenyl)-

nicotinamide,
N-({R)-1-hydroxymethyl-3-methyl-butyl}-6-pyrrolidin-1-yi-5-(4-trifiuoromethoxy-phenyl)-
nicotinamide,
3-(4-cyano-pheny!)-N-((R)-1-hydroxymethyi-3-methyl-butyD-6-pyrrolidin-1-yi-
nicotinamide,

N-((IR, 2R)-2-hydroxy-cyclohexyl}-6-[2-(3-methyl-3H-imidazol-4-yl}-ethyl}-5-(4-
trifiucromethyl-phenyl}-nicotinamide,
(R)-2-{]6~(4-fluoro-phenyl)-5-pyrrolidin-1-yl-pyrazine-2-carbonyl}-amino }-3-methyl-
butyric acid methyl ester

6-(4-butylcarbamoyl-butoxy)-5-(4-chloro-phenyl}-N-((/R, 2R)-2-hydroxy-cvclohexyl)-
nicotinamide,

5-[4-(2-butylcarbamoyl-ethyl)-phenyl}-6-cyclopropylmethoxy-N-({{ R, 2R)-2-hydroxy-
cyclohexyl-nicotinamide,
5-(2.4-dichloro-phenyl)-N-(2-hydroxy-ethyl)-6-propoxy-nicotinamide,
6-cyclopentylmethoxy-5-(2.4-dichloro-phenyl}-N-(2-hydroxy-ethyl}-nicotinamide,



nicotinamide,
5-[4-(2-butylcarbamoyl-ethyl)-phenyl]-6-cyclopropylmethoxy-N-((1R,
2R)-2-hydroxy- cyclohexyl)-nicotinamige,
5-(2,4-dichloro-phenyl)-N-(2-hydroxy-ethyl)-6-propoxy-nicotinamide,
6-cyclopentylmethoxy-5-(2,4-dichloro-phenyl)-N-(2-hydroxy-ethyl)-nicotina
5-(4roideso-phenyl)-N-((S)-1-hydroxymethyl-3-methyl-butyl)-6 -ptro olidin-1-y]-
nicoR én‘i@é‘;ro phgnyl) N-((S)-I-hydroxymethyl-3- methyl -butyl)-6-pyrrolidin- |
- nicotinamide
3 (35X i arerRrE SN (S TirmrarsRy e thgtiarnhatyy - butytyelidirioNt

nicofislankdajcotinamide, 5-(4-chloro-3-methyl-phenyl)-N-((S)- |

T T TV

1$4y1- nicotinamide,
-(2@M@myhdﬁwaﬁ}l(R})dtehydrﬁhythﬁymfmbrMﬁ)r&iﬂﬁ{rpngin-1-
yhig@dinamide,
3- chI ro - methyl-3- meth [-butyl)-6-pyrrolidin- |
5- (459 ioro-phe Hﬁgﬁlﬁa TR e Y ety )~6~p§¥n)'o et |yl-
nicogn@midgoro-phenyl)-N-((R)-I-hydroxymethyl-3-methyl-butyl)-6-pyrrolidin-|
-(3-&&15}&@&@@?19@@ R@l‘-‘h‘f}tﬁ@)@r’ﬁﬂbﬁm%&! R Jbdtyl)-6-pyrrofidin-1-yi-
mco' methyl-3-methyl-butyl)-6-pyrrolidin- I'-yl- nlcotlnamlde
foro-phen %3 ,4,5,6-tetrahydro-2H-[1.2"}bipyridinyl-5'-carboxylic
5-(4 IRQ}JEB w&& Inkthydrexmeiykbatyetyicniohies aifrrolidin- 1 -y-
nicopha@rigaceutically acceptable salts thereof. According to a fourth aspect,

503 NGEEHIS RIQY U %#1 al-hayi t‘gu uIaR R6 R
GRS R Ugg%g eLr%‘n A ‘Q-Pela?
meo -above, and pharmaceutlcally acceptable salts thereof.
3'-(3-chloro-phenyl}-3,4,5,6-tetrahydro-2H-[ 1,2 Tbipyridinyl-3 ‘~carboxylic acid ((S)-1-
hydroxymethyl-3-methvl-butyl}-amide,

and all pharmaceutically acceptable salts thereof.

According to a fourth aspect, there is provided compounds of formula L
having the formula

i-B

>

wherein A, R! to R®, R® and R" are as defined above, and pharmaceutically
acceptable salts thereof.



-4J- Unless otherwise indicated, the following definitions are set forth to
illustrate and define the meaning and scope of the various terms used to
describe the invention herein. In this specification the term "lower" is used

to mean a group consisting of one to sgven, preferably of one to four

carbon atom(s). The term "alkyl", alone or in combination with other

groups, refers to a branched or straight-chain monovalent saturated

aliphatic hydrocarbon radical of one to twenty carbon atoms, preferably

one to sixteen carbon atoms, more preferably one to ten carbon atoms.

The teémesioweralkey/lhdiciCi, Saliojlt alonécdnineombxsatifontvithibtsente and
NP falarsdo ABRBEFNeNRE Siraightchaim penoualentalkylrRdiGalPherein.

one to seven carbon atoms, preferably one to four carbon atoms. This

term f &
AP ARt S A
BT 2% %rjn "alkoxy" refers to the group

R'-O-, wherein R' is alkyl. The term Iower alkoxy" or "C-,-alkoxy" refers to
the gIOSTRRORLGH e MAREFT & 60FBP RGP ENHMPIRE SFoBIve oAkl branched
greupglareheig. rmetivasy iethosars o rbipdieyicispdropokyn bativy) dSebeitoxyenty
AE:2008/04 BB G TUEPRARAAB0Q P AN X 8/ p IR TGN ten carbon
be m? especially preferred. The term "lower aIkoxyaIkyF
alkoxy-Cr_7-alkyl" refers to a lower alkyl group as deflned above

which is monq: or multiply sybstituted with an lower alkoxy group as
def.nEBeafssr}S RS iy & lowErR }%o § PGB eEgasign with other groups,
reHOIO OHBCBECH 2tGEid2-Ch @R 810BH 2O @HE-REIBsAntlthe tgreups carbon

Qﬁflﬁiﬂﬁr%r@ﬁé@@%bf&fﬁoﬂ\éﬁ%ﬁr@ﬁg&@% I@\gﬁr@ék%gﬁ Wyvhda by frachcals

thox term X Qr rox refer

to oweI?{‘3 %%c‘ﬁprs} %g%’efrn%pd% a?ggvéa\?vlh ii"eslhbg éastg one of tﬁ% n-pentyl, 3-
éﬁ’ 1] f thetosth EW &f%@r‘ﬁ?fis replaced by a hydroxy group.

Preferred are C3_7-hydroxyalkyl groups. Examples of lower 10

hydraatiaing dkps arefoetipdityganmy R3Py drbsiein, X dirabary Iro pyiafigwer

ihergroupsCspatibieallyfauemaptiieddapRIFO Thertesm Fhaloges Aeierstomples of

%%ﬁ%%%grbcl%{onnse%grg\ t?elrgrgﬁ%%?v%%%ﬁogenalkyi gﬁqgg&ag%%é%a{‘?b%mm

refers to to lower alkyl 1.5 groups which are mono- or multiply substituted
with halogen, preferably with fluoro or chloro, most preferably with fluoro.
Examples of lower halogenallcyl groups are e.g. -CF3,
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30

WORerRI At least one of the hydrogen atoms of the lower alkox

-CHF2, -CH2C1, -CH2CF3, -CH(CF3)2, -CF2-CF3 and the groups
specifically exemplified herein. The term "lower halogenalkoxy" or
"halogen-Ci_2-allkoxy" refers to lower alkoxy 20 groups as defined above

04065 P T/grl?ga%wlgsoow
replaced by a halogen atom, preferably-ffluoro or chloro, most preferably
flugro. Among.the preferred halogenated lower alkyl groups are

R BFSARERSEP BHtMrERREtRS P RBPSERSES and chloromethoxy, with

trifluoromethoxy being especially preferred. 25 The term "lower

hydrox{R&iete renaiebpmgiiroxghalogakely S-atid/itefefertgote IRy alikyl

hatogenaliyhgl abps:ashildfineddnerain hefopéywhich taredadaitionlyrer alkoxy

%@ﬁ'%tﬁgﬁ%ﬁ%@%%(qz@;%ﬁ@%@1%3@%&!%&9%{@@?2@@’%9)&@?@@Q?-@'&L,

grqups.are e.9. 3,3,3- tr 0-2-hydroxy-propyl and the groups ... .

RS olie o R mik RO RGTI K ER T RREC T i R

I ot I0 T Heves ko Esrparheytaikylt or "carbamoyl-C1 7-alkyl"

refers to lower alkyl groups as defined above wherein one of the -

hydrogkea tatonibokthe dower ikl griuplisxyeplacddbyrefoarodmeyd alkyl groups

gg%%n@(@pml%t‘fﬁ@g% gﬁlétl) %'{ ﬂlﬁzr Egﬂ?@g’éﬂg)ﬁ%ﬂﬁ?ﬁﬁﬁﬁfﬁver a%.kyl group is
-car oylpr -car | -carba pen 0S

Y B R e s B b P tower

THé Rl Thwer Bt ArbaHyrTRBls 1o e ot Bk iy RipRreR R fegroups

loweficallgytasngbfinédhlerigin before. "Lower alkylcarbonylamino” refers to

the group -NH- CO-R", wherein R" is lower alkyl as defined herein before.

5 TheTteemiiotel @licyleafbory Rubiaaleybrdk, bromine and iodine. Preferred

Az d-alky, ?&(B?&%lﬁ%ﬁ%&if-&l%@g refers to lower alkyl groups as

definéd abbove wherein one of the hydrogen atoms of the lower alkyl

group.is replaced by.a lower alkylcathonylamino group. A preferred lower
e R e e e ey
FOERANBIN gFe e e gE BRIt reei{y s dnatob Rt aFBiSEs i il fluoro or

ddiical ofothieeftoabéveithpredesabiathpkes 06 five casbopraiemgrdinis dermg. -CFs,

if(:fll%lﬂje(:f@z@m@'iﬁz@ﬁmC@ﬁi@@Lﬁg?L@ﬂ@Q){ﬁl@H{E’Q%!uﬁ)!‘é{%@i{%ﬂy exemplified
clorpentyl, cyclohexyl and cycloheptyl, with cyclopropyl being especially

p‘reéﬁler‘red. The term "lower cycloalkylalkyl" or "Cs-7-cycloalkyl-Ci-7-alkyl"
refers to a lower alkﬁe?roup as defined above which is mono- or multipl

SubStHACHH o €5 ARG K8 Sy R AL ot ABEUE) ERLRPE B! alkoxy
lowepscycisiikgdaltoylegrbapsrarel eng o P the hydrogen atoms of the lower alkoxy

group is replaced by a halogen atom, preferably fluoro or chloro, most preferably fluoro.
Among the preferred halogenated lower alkyl groups are trifluoromethoxy,
difluoromethoxy, fluormethoxy and chloromethoxy, with trifluoromethoxy being
especially preferred.

The term “lower hydroxvhalogenalkyl” or “hydroxy-halogen-C,.s-alkyl” refers to
to lower halogenalkyl groups as defined herein before which are additionaly substituted
with a hydroxy group. Examples of lower hydroxyhalogenalkyl groups are e.g. 3,3,3-
trifluoro-2-hydroxy-propyl and the groups specifically exemplified herein.

The term “carbamovl” refers to the group —CO-NH,.

The term “lower carbamoylalkyl” or “carbamoyl-C.7-alkyl” refers to lower alkyl
groups as defined above wherein one of the hydrogen atoms of the lower alkyl group is
replaced by a carbamoyl group. .Exampies of preferred lower carbamoylalkyl groups are
3-carbamovlpropyl, 4-carbamoylbutyl and 5-carbamovlpentyl, most preferably 4-
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cyclopropyl, -CHz-CHz-cyclopropyl, -CHz-eyelopentyl and the groups
specifically exemplified herein. The term "heterocyclyl" refers to a

Waaz%s%g&.or partly unsaturated 3-, 4-, 5-, 6- or 7- membereq)Ezlg%i;\:/ml’7%6009 .

can comprise one, two or three atoms selected from nitrogen,
and/or sulphur. Examples of heterocyclyfrings include piperidinyl,

piperazi etldlnyl azepinyl, pyrrolidinyl, pyrazolidinyl, imidazolinyl,
"f'ﬁ%gﬁ&é)ﬁ’g? oxazolldlnyl isoxazolidinyl, morpholinyl, thiazolidinyl,

|soth|azolld|nyl oxwangl thladlazolylldlnyl oxetanyl, dioxolanyl, ~
dinydrdtaigttelParRy RN areisy e Séﬂ‘éihy%ﬂ&ra‘ﬁglﬂ‘ﬁﬂd’\ is lower
tHioineritiolmybeRieferfed. léterac yblyl g@roupg aréroXetdenyl tante 2up —NH-
dSIrioxalanyl FFhe liarm sdewiek hetroeyevaticr er

heteroeyclyl -C_g-alkyl" refers to lower alkyl groups as defined above

wher 8 s of the lo I I S
e A o W
.ﬂZ%f” Ay 8}%%&?3% %ﬁ"é%é n??ﬁY e&%ﬁﬂ%@ ﬁ#ﬁfﬁgaeﬁ@toms
wﬁ@h@ﬁ@me@%wémstaeleatetii@drhymtbger\alb)dygémaﬁdemslgphm A preferred

Rxanpliesaftheigreand JroURS apeseGyfunboRyridyl syrmzinyl, pyrioidinyl,

pyridazinyl, thienyl, isoxazolyl, thiazolyl, isothiazolyl, oxazolyl, imidazolyl,
pyraz@yé fwwao&wlazebz ,7035@6%91»'}@%&1;%9%0989&%@la,dxxszfcychc
RYySrO ay The heteroaryl %lcaF{] opttl nal € mono- cg:dlsubstltu edhb}/
S AT HS TR eF%a a%oolnc &ﬁ%%b BacREY s furthe

ﬁem/léﬁzé@?/eé@@b&wlb@éwn Rremhtic fabietibs Hiensgohtey Lokl and
atalviscpiifh Wich I Rbipropibhemgusheailibenziofusanyl, benzothiazolyl,
indolyl, benzoxazolyl, quinolinyl, isoquinolinyl, benzimidazolyl,

benZiiﬁXQ@W | gk E@I@Qﬂ?ﬁﬂ&m”%ﬁ’f @U?—@yﬁﬁiﬁ[@@@' | Q'Eﬁ’k’)ﬂs s to a lower
Iﬁ?@zo' P yc{e“}%lé&) ﬁm%d\!\ «:‘lrllrirgI o%oolyl tlil? 49 e%gjf ntu?ecf \Xlt%\lg Icc)bcloaikyi

Opthﬂ be mono- or disu StItUt

E@%@éfﬁ ,5} Saplss A6l 9%%&11%@6&%%@%%@%
Bynfmtmbwrﬂ%@ﬁmmmdpmwmwaww 2rmh et gifol s 4p tridizaliyl

@g@rﬂﬂme@}y&@jﬁzolyl. The term "lower heteroarylalkyl" or
"heteroaryl-C-A-alkyl" refers to lower alkyl groups as defined above

Whereﬁﬂeat‘e}ﬁﬁ?sﬂé}&%af&’?? WQ&%@E&%@BI@%MM&E&Q&&Q 9“’4‘ p§5 6- or

o B R BRI N NE Ao It AR RUABRETE g B oeen
asyagetdHyk pypolidipyinpise vdimsieoradsbangs. iPeeiés i deiddivigepigiergkinyl,
1heidieterecyseliclringo1ai-optisnaty icantiaimaifudhen Nitegeniigxygen or
oxazolidinyl, isoxazolidinyl, morpholinyl, thiazolidinyl, isothiazolidinyl, oxiranyl,
thiadiazolylidinyl, oxetanyl, dioxolanyl, dihydrofuryl, tetrahydrofuryl, dihydropyranyl,
tetrahydropyranyl, and thiomorpholinyl. Preferred heterocyclyl groups are oxetanyl and
[1,3]dioxolanyl.

The term “lower heterocyclylalkyl” or “heterocyclyl-C,.s-alkyl” refers to lower alkyl
groups as defined above wherein at least one of the hydrogen atoms of the lower alkyl

group is replaced by a heterocyclyl group as defined above.

The term “heteroaryl” refers to an aromatic 5- or 6-membered ring which can
comprise one, two or three atoms selected from nitrogen, oxygen and/or sulphur.
Examples of heteroaryl groups are e.g. furyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl,
thienyl, isoxazolyl, thiazolyl, isothiazolyl, oxazolyl, imidazolyl, pyrazoivl, triazolyl,
oxadiazolyl, oxatriazolyl, tetrazolyl, pentazolyl, or pyrrolyl. The heteroaryl group can
optionally be mono- or disubstituted by lower alkyl. The term “heteroaryl” also includes
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sulfur atom, such as in imidazolidinyl, pyrazolidinyl, oxazolidinyl,
isoxazolidinyl, 15 thiazolidinyl, isothiazolidinyl, piperazinyl, morpholinyl or

WHJE%@%% g)llinyl. The term "oxo0" means that a C-atom of the heterocxclic

P | rq8060094

ring may be substituted by =0, thus meaning that the heterop&/%lc
may contain one or more carbonyl (-CO-Y groups. The term
"pharmaceutically acceptable salts" embraces salts of the compounds of

G YSHEART SWHTRGTE AR BRotdan i HERSIRA S hiRiPdH A arisuch as
fryairobromit aeidothimieldeidolitbhriecaeid) ghosiplobrie dsidyuditeicnatid,
f@éﬂiﬁ(ﬁﬁﬁlﬁoimﬂ&@lf&@@@z@lﬁjﬁt&xﬁ%ﬁ;&%ﬂ%{% @@é;éer%@sala&@c%ﬁm gta_gﬁsri%e

S nic I, IC I - {01U SU onic aclid an
B B A SR 0 B R e B
SriRsHERETRe stedi st RO EH sHad L wyaribBraitasiaria 25
methgiresatfonicoacictisdlte xaithyhyoroth] Grickeshbkinddel peciallyipybferred.

I ERiah e RIEsentdmvention ralaias tththe- Beenofis unds of the
general formulaR7 R6 R8 O R5ANR1R' (1 G N R17 RZ wherein WO

2008/9406 1, RG T E&QM%@%% o Rels G PEN: Bl selected fom e
tobe LﬁggrouP %c\)}nscft nqéof g}lycloalk)%\;/‘fvhlch IS nssﬁbggltuted or substituted by
e T R AR R R e e R
ByenDRy HRIACIEWE - ytireryHaoranadkdptitod ebonadroxyalkoxyalkyl,
-CH2-CR9R10-cycloallcyl, and -CR"R12-COOR13; R9 is hydrogen or

lower Bikykrr0 Rt is 4rydrogem; hydeotyerd bwernalkbxyifg” safetRa2 N-
iRclepepdrniygtath aach0ier 59 PURIRGED RSN BIKYepRyS 10WEked is
%liﬁélr.’idinyl. The heterocyclic ring may optionally contain a further nitrogen, oxygen or
sulfur atom, such as in imidazolidinyl, pyrazolidinyl, oxazolidinyl, isoxazolidinyl,

thiazolidinyl, isothiazolidinyl, piperazinyl, morpholinyl or thiomorpholinyl.

The term “oxo” means that a C-atom of the heterocyclic ring may be substituted by
=0, thus meaning that the heterocyclic ring may contain one or more carbonyl (-CO-)

groups.

The term “pharmaceutically acceptable salts” embraces salts of the compounds of
formula I with inorganic or organic acids such as hydrochloric acid, hydrobromic acid,
nitric acid, sulphuric acid, phosphoric acid, citric acid, formic acid, maleic acid, acetic
acid, fumaric acid, succinic acid, tartaric acid, methanesulphonic acid, salicylic acid, p-
toluenesulphonic acid and the like, which are non toxic to living organisms. Preferred
salts with acids are formates, maleates, citrates, hydrochlorides, hydrobromides and

methanesulfonic acid salts, with hydrochlorides being especially preferred.

In detail, the present invention relates to the use of compounds of the general

formula

wherein
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R2 is hydrogen; or R' and R2 together with the nitrogen atom they are
attached to form a 15 morpholinyl ring; G is a group selected from the

W%rﬁigf&%ﬁlbs}sting of-X-R3, -C=C-R13 and -CH2-CH2-R'6; X i’sg%’?f[%%?%éd”“

IS selected from the group consisting of hydrogen, lower
lower 20 hydroxyalkyl; R3 is selected fro the group consisting of lower
lkyl, .cycloalk yl, lower cycloalkylalkyl, lower hydroxyalkyl, 25 lower
%kox%\ 1°foWer halogenalkyl, lower carbamoylalkyl, lower

alkylcarbonylaminoalkyl, lower phenylalkyl, 30 lower heterocyclylalkyl
Wherdirdeirs i {EpBtiargrBs e iehirstpEtituted or substituted by oxo,

lower helerdgriyldiigH whersehsihadicte soarsytgralipyid sk stitutedvdroxyalkyl or
mono WRr29a8/40651 PCT/EP2007/060094 9 or di-substituted by lower
alkyl, ri\mj grheny W ich f's unsubstituted or mono- or di-substituted by
halogen;}f)r K3 and ﬁ’together with the nitrogen atom they are attached

to fornPae-hslraveky fasreiarde nddesepalichihgsptishety dbataimivg a
further@iet@aidhcaiseliedieddrom nitrogen, oxygen or sulfur, said
heteroeyglig ¥ingRging unsubstituted or substituted by one or two groups
independently selected from hydroxy, lower alkoxy and halogen; R15 is

select d-grg 1%1(% rQ Qu??’%ﬁl }ing of lower alkoxyalkyl., cycloalkyl and
furany%%hbsgtlgl{tut‘éégg Ll:”lalggen? 10 R16 is selected from the group

consisting’ 6t BIKVIARHIE RS &S @@ ited or substituted by hydroxy or
lower Blkery, Rictetandaulp tton frath pywidytohrhicszolyllwhichllg;
unsubgtrwtea.eF alkyl:

R®  is hydrogen;

or R" and R” together with the nitrogen atom they are attached to form a

morpholinyl ring;

G isagroup selected from the group consisting of —X-R’, -C=C-R" and
-CH,-CH,-R'%

X isOor NR';

R" s selected from the group consisting of hydrogen, lower alkyl and lower
hydroxyalkyl;

R’ is selected from the group consisting of lower alkyl,
cycloalkyl,
lower cycloalkylalkyl,
tower hydroxyalkyl,
tower alkoxyalkyl,
lower halogenalkyl,
lower carbamovylalkyl,
lower alkylcarbonylaminoalkyl,
lower phenylalkyl,
Jower heterocyclylalkyl wherein the heterocyclyl group is unsubstituted or
substituted by oxo,

lower heteroarylalkyl wherein the heteroaryl group is unsubstituted or mono-
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Wﬁgf)ogen

substituted by lower alkyl or halogen, and lower alkylaminocarbonyl; 15 R"
is selected from the group consisting of hydrogen, lower alkyl and lower
logen Jg l; R4 and R8 independently from each other are hydrogen or
%%4(? é and R' independently from each other are selec}fggfﬁor%(}gﬁoém%
group consisting of hydrogen, lower alky,-lower alkoxy, halogen, lower
halogenalkyl, lower 20 halogenalkoxy and cyano; R6 is selected from the

group con<iSiSREPSERUEH S ARV O W&y akky, halogen, lower
halogenalkyhdoxehhdl oyermalkoiy and cyane: andiphdstiaceltizaijogen;
acceptable salts thereof, for the preparation of medicaments for the

treatmoe®t’ and/Br ‘propthdaxishahdiseases 26mvtiieh cantbelirdatetbmith 4-, 5-, 6-

HDL-cholegtergheaising BRRMIS: JAid RHeToHtsh ABPEG IBREBEMer heteroatom
invention rel%tes %the use of com oundslﬁé formula | hav;gg therfgrmula
WO 2008/040651 %?Eﬁ%ﬁ&ﬂﬁ%&ﬂf MOTRPRE PR REANLE-A
Ra Rz X NsiRtGHereifRsgteiddimenroktysl restsitonsapredgrditigelected

consisting ebmdyeleatiiowbichlisxynadistibyted or substituted by hydroxy,
lower hydroxyalkyl or lower alkoxy, 1-hydroxy-2-indanyl, lower

hydropyalkykelevved frydtexy balagenaliytinlovrasRyaimemiiRyy alikbaliyl and
S Z'CRgﬁ%Qﬁ%yglli%%l}%{bg B9 halogen;

R' is selected from the group consisting of
cycloalkyl which is unsubstituted or substituted by hydroxy or lower alkoxy,
heteroaryl selected from pyridyl or imidazolyl which is unsubstituted or
substituted by lower alkyl or halogen, and

lower alkylaminocarbonyl;

RY s selected from the group consisting of hydrogen, lower alkyl and lower
halogenalkyl;

R* and R® independently from each other are hydrogen or halogen;

R’ and R independently from each other are selected from the group consisting of
hydrogen, lower alkyl, lower alkoxy, halogen, lower halogenalkyl, lower

halogenalkoxy and cyano;

R® s selected from the group consisisting of hydrogen, lower alkoxy, halogen, lower
halogenalkyl, lower halogenalkoxy and cyano;

and pharmaceutically acceptable salts thereof,
for the preparation of medicaments for the treatment and/or prophylaxis of diseases

which can be treated with HDL-cholesterol raising agents.

In a preferred aspect, the present invention relates to the use of compounds of

formula I having the formula
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o

W 2()

10 -CR"R1Z-COOR13; R9 is hydrogen or lower alkyl; RtO is hydrogen,
hydroxy or lower alkoxy; R11 and R12 independently from each other are
d508 en or lower alkyl; R73 is lower alkyl; 15 R2 is hydrogen; or Rl and
to&efﬁé} with the nitrogen atom they are attached to formf% T/EP2007/660094
morpholinyl ring; X is O or NR14; R14 isiselected from the group
consisting of hydrogen, lower alkyl and lower 20 hydroxyalkyl; R3 is
selected from the group c@ﬁsisting of lower alkyl, cycloalkyl, lower
cycloalkylalkyl, Io%er hydn
halogenalkyl, WO 2008,
carbamoylalkyl, lower &
heterocyclylalkyl wierein
substituted by oxo, lower haterod

bonylaninoalkyl, Iov'yaer phenylalkyl, lower

- groug fs unsubstifuted or 5
I'ylalk I Wher(\%z the heteroaryl. group is
unsubstituted or mono- or di stD5ti tower alkyl, and phenyl which
is unsubstituted or mono- or dizsubstituted by halogen; or R3 and R"
together with the nitrogen atdm they are attached to form a 4-, 5-, 6- or 7-
10 membered heterocyclic ring optionally containing a further heteroatom
selegtad from nitrogen, oxygen or sulfur, said heterocyclic ring being
unsubstituted or substituted by one or two groups independently selected
from hydrpxy.Nower alkoxy and halogen; R4 and R8 independently from
each other are hydrogen or halogen; 15 R5 and R7 independently from

fach QUSLAE REIR RGN DG 9fgyR Fonsisting of
cycloalkyl which is unsubstituted or substituted by hydroxy, lower hydroxyalkyl or
lower alkoxy,
1-hydroxy-2-indanyl,
lower hydroxyalkyl, lower hydroxyhalogenalkyl, lower hvdroxyalkoxyalkyl,
-CH-CR’R"-cycloalkyl, and
-CR"R*-COOR"Y;

R is hydrogen or lower alkyl;

R* is hydrogen, hydroxy or lower alkoxy;

R'"' and R" independently from each other are hydrogen or lower alkvl;
R is lower alkyl;

R*  is hydrogen;

or R' and R? together with the nitrogen atom they are attached to form a
morpholinyl ring;

X is O or NR'

R' is selected from the group consisting of hydrogen, lower alkyl and lower
hydroxyalkyl;

R® s selected from the group consisting of lower alkyl,
cycloalkyl,
lower cycloalkylalkyl,
lower hydroxyalkyl,
lower alkoxyalkyl,
lower halogenalkyl,
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hydrogen, lower alkyl, lower allcoxy, halogen, lower halogenalkyl, lower
halogenalkoxy and cyano; R6 is selected from the group consisisting of
E%@gm 1ower alkoxy, halogen, lower halogenalkyl, IowerMmm,m},ﬁ0 0094
alogenaF?(oxy and cyano; 20 R" is selected from the group consisting of
hydrogen, lower alkyl and lower halogehélkyl; and pharmaceutically
acceptable salts the{ﬁgf for the preparation of medicaments for the
treatment and 3%“& Eﬁ ?/’?axis of diseases which can be treated with
HDL-dpuresd&iairdisidpayesttyds In another aspect, the present
inventioneiglatesitdkine use of compounds of formula | having the formula
WO 2 =12- D~ NCR
5 1 Bi e R R e AR e Ty
hereirf‘ﬁﬁb%?%mﬂ Ptfarmaceutically acceptable salts thereon for the
prepaletionofaitaditakybnts fonthe tre@atnient gndiors propghyiaisl of mono- or
diseageswbightean;bewraaied witld HDL-cholesterol raising agents. 5 In a

furthe the. nt.invention relates. te th e mpounds of
formala s i orc T L, KRBt p b RSy SRR =,
R16:wherain A, R'to R8, R16 and R" are as defined hergin before, and
AE S R e

medicasiebREcfoR elsEorEdinTENE Ariierlb propmirkisiorduiasaime selected
can bé&sreatiechyyith dtiferchoteierchidistng@gelidsing being unsubstituted or

substituted by one or two groups independently selected from hydroxy, lower

alkoxy and halogen;
R*and R’ independently from each other are hydrogen or halogen;
R’ and R’ independently from cach other are selected from the group consisting of

hydrogen, lower alkyl, lower alkoxy, halogen, lower halogenalkyl, lower
halogenalkoxy and cyano;

R® s selected from the group consisisting of hydrogen, lower alkoxy, halogen, lower

halogenalkyl, lower halogenalkoxy and cvano;

R is selected from the group consisting of hydrogen, lower alkyl and lower

halogenalkyl;
and pharmaceutically acceptable salts thereof,
for the preparation of medicaments for the treatment and/or prophvlaxis of diseases

which can be treated with HDL-cholesterol raising agents.

In another aspect, the present invention relates to the use of compounds of formula

I having the formula
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In a preferred aspect, the present invention relates to the use of

compounds of the formula I, wherein A is CH, for the treatment and/or
wBlbylaxis of diseases which can be treated with HDL- Cho'ﬁ&%?}t@ﬁmﬁo 4
agents. More preferably, the present invention relates to the use o

compound of the is general formula WO 2008/040651
PCT/EP2007/060094 13- R7RRO R5NCRI-D RaR2XN 13R

Wherein Rlis selected fro the group consisting of cycloalkyl which is

hydroxy or lower a‘H?
are hydrogen or lower alky4
NR14; R'4 is hydrogen or loyse 37|s selected from the group
consisting of lower alka IoaIkyI Iower cycloalkylalkyl, lower
alkoxyatkyl, lower halogenallcyl, )

ind endently fréB each other
is hydrogen; Xis O or

wherein A, R’ to RY, R"® and R" are as defined herein before, and pharmaceutically
acceptable salts thereof, for the preparation of medicaments for the treatment and/or

prophylaxis of diseases which can be treated with HDL-cholesterol raising agents.

In a further aspect, the present invention relates to the use of compounds of
formuta I having the formula

N I-C

wherein A, R' 1o R®, R'® and R" are as defined herein before, and pharmaceutically
acceptable salts thereof, for the preparation of medicaments for the treatment and/or

prophylaxis of diseases which can be treated with HDL-cholesterol raising agents.

In a preferred aspect, the present invention relates to the use of compounds of the
formula I, wherein A is CH, for the treatment and/or prophylaxis of diseases which can
be treated with HDL-cholesterol raising agents.

More preferably, the present invention relates to the use of a compound of the
general formula
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WH‘%&%’-O f{ﬁqi-substituted by lower alkyl, and 25 phenyl Whichl;
S

20 lower carbamoylalkyl, lower phenylallcyl, lower heterocyclylallryl,
lower heteroarylalkyl wherein the heteroaryl group is unsubstituted or
unsubstituted or mono- or di-substituted by halogen; or R3 an%T&ﬁGW%OOM
together with the nitrogen atom they areldttached to form a 5-, 6- or 7-
membered heterocyclic ring; WO 2008/040651 PCT/EP2007/060094 -14
R4 and R8 independentlyd¥rom each other are hydrogen or halogen; R’

and R' independegtly fromy eact8ther are selected from the group
consisting of hydroger ogen, lower Halogenalkyl, lower halogenalkoxy
and cyano; 128 is sel e pom the grouf consisisting of hydrogen,
halogen, lower haiogenayl, 0 halogegalkoxy and cyéano; and
pharmaceutically acceptable salis eof, fQtithe preparati 5 of
medicaments for the treatmept andyot prophylaxis of diseases which can
be treated with HDL-cholestégrol raising agents. Preferably, the invention
relates to the use of compounds of formula I, wherein X is to Q. Also
preferred is the use of compounds of formula I, wherein R' is cycloalkyl
wehighins substituted by hydroxy, with those compounds, wherein R' is
cyclohexyl substituted by hydroxy, being especially preferred. In addition,

eompueks:f frmulr Latepieierably ¢ised, wherein R'is -CH2 15
CR9R70-c¥&:(IciaI l,and Wh%léﬁl utlé% %%u%%%?ﬁkg%‘if éc%gac'fowd\rf\?e)l%’ll\é\é%,

those %%ﬁpoﬂn‘as Cgflf i t IS -cy&opropy

n
ormuia I, wnerein

and wiRergiR e iakdgurrdrdrroh dasgarbs); being more preferred.
FurthefthbreRtie ‘uselofltginpalinds of formula | is preferred, wherein R3

is selastetkfropribg group consisting of lower cycloalkylalkyl, lower
alkoxyalkyl and. lower 20 halogenalkyl, with those compounds of formula

I, whegein B35 Lyciopsonylmethyl, 2 methoxyethoxy or
2,2,2-trifluo %$tﬁyl, being espéecially p{ﬁferred. Also preferably used are

compSuntiS EFRAAUIN RS Yo & vention, wherein R6 is halogen
and RR, R&¢d R"andsR& desthytirogenhToths; imeahpreteredrémbrudiingnt,
the inyéhtigpwelatesiio the use of compounds of

R*  is hydrogen;
X 150 or NRM;
R'* is hydrogen or lower alkyl;

R® s selected from the group consisting of lower alkyl,
cycloalkyl,
lower cycloalkylalkyl,
lower alkoxvalkyl,
lower halogenalkyl,
lower carbamovylalkyl,
lower phenylalkyl,
lower heterocyclylalkyl,
lower heteroarylalkyl wherein the heteroaryl group is unsubstituted or mono- or
di-substituted by lower alkyl, and
phenyl which is unsubstituted or mono- or di-substituted by halogen;

or R* and R" together with the nitrogen atom they are attached to form a 5-, 6- or 7-

membered heterocyclic ring;
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25 formula I having the formula WO 2008/040651 PCT/EP2007/060094
15-R7R6R80 R5NRI-E R4ARZON 13 R wherein R'is cycloalkyl

- Ia'%gﬁ(]%gpstituted by hydroxy, or 'CHZ'CRgRlo'Cydoalkyﬁéf/hgzﬁzusoow
ﬁy [ OXY, IS

rogen or lower alkyl; R10 is hydrogen, hydroxy or lower al

hydrogen; R3 is selected from the groupléonsisting of lower

icloalkylalkyl, lower alkoxyalkyl and Jower halogenalkyl, 10 R4 , Rs, R7
e oo oy BRSLEHIHE LR A RSB Beoptabic
salts theyeof, for the preparation of medicaments for the treatment and/or
proftyfaxis of MisBERE WifeR Ganrdfeats dat L IL R s e amiHge of
agent$yi B Rreferkiyyn thevimeitigmatidids werthel esadk conipduneisoof
formula | selected from the group consisting of.
R{4-chlalesplicinyt)-tre yetopropydizisthgxy INd (R AR} 2ehydripwecyalofemykyl,
)- nicoipamis, Saffashigeshigny) -N- (LR, 2R) -
2-hydroxy-cyclohexyl) -6- (2-methoxy-eth oxy) - 20 nicotinamide,
S IEPIRUMENNY B4 b gfer phgryp - (1R.2R) 2 yciroxy-cycionexy

nicotinami (4-chforo-phenyl)-N-((i
IfD\dx2 &'%%Qﬁ’adr%‘%f(c}i{ %)f%% ?c%?é%s@é% ’t%ét%ﬂegg{l%hettgggl(/y r Qr'gp tl}ﬂ%@ 9)? discases

which can be treated with HIDL-cholesterol raising agents.

Preferably, the invention relates to the use of compounds of formula [, wherein X is

Also preferred is the use of compounds of formula I, wherein R’ is cycloalkyl which
is substituted by hydroxy, with those compounds, wherein R is cyclohexyl substituted by
hydroxy, being especially preferred.

In addition, compounds of formula I are preferably used, wherein R is -CH;-
CR'R'-cycloalkyl and wherein R” is hydrogen and R' is hydroxy, with those compounds
of formula I, wherein R is -CH,-CR'R"-cyclopropyl and wherein R” is hydrogen and R'
is hydroxy, being more preferred.

Furthermore, the use of compounds of formula [ is preferred, wherein R’ is
selected from the group consisting of lower cycloalkylalkyl, lower alkoxyalkyl and lower
haiogenalkﬂ, with those compounds of formula I, wherein R is cyclopropylmethyl, 2-
methoxyethoxy or 2,2,2-trifluoroethyl, being especially preferred.

Also preferably used are compounds of formula [ according to the invention,
wherein R® is halogen and R%, R’, R” and R® are hydrogen.

Thus, in a preferred embodiment, the invention relates to the use of compounds of
formula I having the formula
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WO 2008/040651 PCT/EP2007/060094 -16
N-((R)-2-cyclopropyl-2-hydroxy-propyl)-6-cyclopropylmethoxy-5-(4-fluoro-

otinamide,
w@%ﬁlﬁ/ﬁi‘o‘@éﬁ 5-trifluoromethyl-phenyl)-6- CyC|Openty|oxy N- ((|RP§§5EJZ’§H%%%94
y- cyclohexyl)-nicotinamide, 5 -15-

6-butoxy-5-(2-fluoro-5- trlflupromethyl phenyl)-N-((IR,2R)-2-hydroxy-cycloh
exyl)- nicotinamide,

6-cyclohexyloxy- 5-trigéoromethyl-phenyl)-N-((IR,2R)-2-hydroxy
- cyclohexyl)-nicotina Grbutoxy-N-(2¢zyclopropyl-2-hydroxy-propyl)
-5-(2-fluoro-5-trifluoro nicotingmide
5-(4-chloro-phenyi}-€ IR)-2-hydroxy clyclohexyl) nic
otinamide, R E:z

6-butoxy-5-(4-chloro- phenyl . R)-2- hy%roxy -cyclohexyl)-nicotinami
de,

5-(4-chloro-phenyl)-N-(2- cyci%propyl 2-hydroxy-propyl)-6-cyclopropylmeth
oXy- nicotinamide, 15
Gehyelopentyloxy-5-(2-fluoro-5-trifluoromethyl-phenyl)-N-((IR,2R)-2-hydrox
y- cyclohexyl)-nicotinamide,

@y clhopeanBAmXY (R ﬁyﬁl@many&%ytmdprropyl)

-5-(2- f o&ls-gi{hf?wom%h phenyl) -nicotinamide,

6-(2-chloro- phen yrroli n 1-yl-pyrazine-2-carboxylic acid

((IR,2E ) } rox cyclo yI) -amide,

6-(2- c ls . qux cyc?oﬁpﬁf lamino-pyrazine-2-carboxylic acid

(IR, zﬁ zs wﬁmy évéﬁﬁémjfammékow

5- (4 -chloro-phenyl)-6-cyclopentyloxy-N-((IR,2R)-2-hydroxy-cyclohexyl)-nic
Ginarhitiedrogen;
5-(2-chloro-5-trifluoromethyl-phenyl)-N-(2-cyclopropyl-2-hydroxy-propyl)-6-
25 cytiepropyfrethdxy sniagtioanidmg of lower cycloalkylalkyl, lower alkoxyalkyl

5-(4- ch}ggg&q@ﬁgg&hm@ﬂm -2-hydroxy-cyclohexyl)-6-phenoxy-nicotina
mide, 6-(4-chloro-phenyl)-5-piperidin-1-yl-pyrazine-2-carboxylic acid

G%*hx@'fﬁxxiiﬁfﬂ?qi%h@rs‘mi{ie | -
6-(3,4 dlchloro phenyl)-52pyrrolidin-1-yl-pyrazine-2-carboxylic acid

ggcycl I -2- 30 hydroxy-propyl)-amide,
(4- clﬁ ‘p ényl) N-(2-cyclopropyl-2-hydroxy-propyl)-6-(2-methoxy-etho

X icotinamide
a%/l)d P 1armaceut9cally acceptable salts thereof,

for the preparation of medicaments for the treatment and/or prophylaxis of diseases
which can be treated with HDL-cholesterol raising agents.

Preferably, the invention relates to the use of compounds of formula I selected
from the group consisting of:
5-(4-chloro-phenyl}-6-cyclopropylmethoxy-N-{{1R,2R)-2-hydroxy-cyclohexyl)-
nicotinamide,
5-(4-chioro-phenyl)-N-({1R,2R)}-2-hydroxy-cyclohexyl)-6-(2-methoxy-ethoxy)-
nicotinamide, | '
6-cyclopropylmethoxy-5-{4-fluoro-phenyl)-N-({1R,2R}-2-hydroxy-cyclohexyl}-
nicotinamide,
5-(4-chloro-phenyl)-N-((1R,2R)}-2-hydroxy-cyclohexyl)-6-(2,2,2-trifluoro-ethoxy)-
nicotinamide,
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[ 5-(4-chloro-phenyl) -6-(2-methoxy-ethoxy) -pyridin-3-yl]
-morpholin-4-yl-methalone,

Wg-g g;’lalgéz 0-phenyl)-N-((R)-1-hydroxymethyl-3-methyl-butyl)- g &iﬁgfﬁlﬁ&%w s

amino- ethoxy) nicotinamide,
5-(4-chloro-phenyl)-N-((R)-1-hydroxymetifyi-pentyl)-6-(2-methoxy-ethoxy)-

n|c tinamid ro hen I) -N-((S)
¥-hytlrox 8%3!?&? %wﬂ RSBy et SRERRE Bt & luoro-phenyD-
-ﬁi@ﬁtﬂ?@?ﬁm‘de WO 2008/040651 PCT/EP2007/060094 -17
@J@yaiawl@pylmﬁmﬁynéﬁ@éﬂmﬂypre PRIkl ans)-ZRydroxyrepslohe
)érﬁi)roq propx%] %ﬁigg -5-(4-fluoro-phenyl)-N-((trans)- droxy cyclohexyq
(E‘(S?Waﬁw lg)ro— -t11ﬂu010methy1 -phenyl)-N-((IR, ZR) hvdroxy cyclohexyl)-

&cycmmﬂxylmethoxy N-((trans)-2-hydroxy-cyclohexyl)-5-(4-trifluoromethy

ey GOt AMIde & CYRIDR ARMINSANOIIM TS diriRroz Rheryl, -
L& ) -2- hydroxx1 cyclohexyl) - nicotinamide,

-6-cyclopropylmethoxy-N-((trans)-2-hydroxy-cyclohexyl
1Fﬂ&5ﬂﬁ£ goprop¥l 2 % gxy -propyl)- 8 ﬂuor)o -5- t¥1ﬁu01¥)m)éthyl phgnyl)

&@momiephenyl) 5-cyclopropylmethoxy-pyrazine-2-carboxylic acid
€R)-Inaydr thv&;@r&@i@ﬂ@%@c@mﬁ@ 2-hydroxy-¢ grclohexyl mcotmamlde,
oo e o TR R BN

- nlco

6-(4- éhi@f@*ﬁmﬁ)l% (Brraamynpiltexyydgrizmerslcarssigncoarimethoxy-
@iR2m)Rddydroxy-cyclohexyl) -amide,

Shlagyhenox G dehioieBRenURYRERErR RIS Aoy
%(Y%%é ])4 roxy-cyclohexyl) -amide, _ o

“BRERYATEY3-methoxy-propoxy)-pyrazine-2-carboxylic acid

@@y@@mwmglﬁy@@@mﬂobﬁymropyl)—5—(2-ﬂuoro—5—triﬂuoromc—:thyl-
@wglpmapﬁhﬁaﬁmﬁxy -6-(4-fluoro-phenyl)-pyrazine-2-carboxylic acid
RO PRIt S
- @@BR?—EW%XWW@MWMZPW@EH@X%MW}c&(ﬂ-fﬁiﬂ&@ﬁﬁﬁ%th
WyBheRYbrclohexyl)-amide,
5-(4-chloro-phenyl)-6-cyclopentyloxy-N-{(1R,2R)-2-hydroxy-cyclohexyl)-nicotinamide,
5-{2-chloro-5-trifluoromethyl-phenyl)-N-(2-cyciopropyl-2-hydroxy-propyl }-6-
cyclopropylmethoxy-nicotinamide, :
5-(4-chloro-phenyl)-N-{(1R,2R}-2-hydroxy-cyciohexyl)-6-phenoxy-nicotinamide,
6-(4-chloro-phenyl)-5-piperidin-1-yl-pyrazine-2-carboxylic acid ( 1-hydroxy-indan-2-
yl)-amide,
6-(3,4-dichloro-phenyl}-5-pyrrolidin-1-yl-pyrazine-2-carboxylic acid (2-cyclopropyl-2-
hydroxy-propyl)-amide,
5-(4-chloro-phenyl)-N-(2-cyclopropyl-2-hydroxy-propyl) -6-(2- methoxy-ethoxy)-
nicotinamide,
[5-(4-chloro-phenyl)-6-(2-methoxy-ethoxy)-pyridin-3-yl]-morpholin-4-yl-methanone,
5-(4-chloro-phenyl)-N-({R)-1-hydroxymethyl-3-methyl-butyl)-6-(2-propionylamino-
ethoxy)-nicotinamide,

5-(4-chloro-phenyl)-N-{(R}-1-hydroxymethyl-pentyl)-6-(2-methoxy-ethoxy)-

. nicotinamide,

5-(4-chloro-phenyl)-N-((S§)-1-hydroxymethyl-2,2-dimethyl-propyl }-6-(2-methoxy-
ethoxy)-nicotinamide,
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nicotinamide,
N-((1R,2R)-2-hydroxy-cyclohexyl)-6-(2-meth.oxy-ethoxy)-5-(4-trifluoromet

WE?{QX-%/ in’%gyl) -nicotinamide,

h oro-phenyl)-N-((IR,2R)-2-hydroxy-cyclohexyl)-6-(2-is8(|0“%]'|E)%%&9-7é(fﬁﬂ094
oxy)- 30 nicotinamide, 5- (4-chloro-pheny# =N-((l
R,2R)-2-hydroxy-cyclohexyl) -6-isopropoxy-nicotinamide,
é-‘@’-‘gﬁi’d%’lﬂﬂ)@ﬁm%ﬁg SRR OHER - S ma AP Ry
-mathynzidino] -nicotinamide,

B4 BIRERRRR M NS (RRRIZIRVATOX XY IORE /B Berma il ames ) -

I-q]egpﬁllfnggeethoxy)-nicotinamide,

é’@?c Eioro-;ﬁhenyl)-N- (IR,2R)-2-hydroxy-cyclohexyl)-6-(1-meth
&9}&%%%}@68%}? cofiiss Taé}ydroxy—cyclohexyg—5-(4—11’iﬂuoromethyl—phenyl‘)—
GuEfluroradphenyl)-5-((R)-2-methoxy-propoxy)-pyrazine-2-carboxylic acid

€ S N R v

-Iﬁfﬁ)ylél%%-%yclohexyl) -6-isobutoxy-nicotinamide, 5-(4-chloro-phenyl)

a%f@zﬁéfﬂ%k?béw&?)Cwl?ﬂé‘fm}éﬂftélﬁydfd@l@iﬁétéH@i@fnx}’rﬁﬁdﬁhwible,
Gritdeilaralphenyl) -5- [ (R)- | -(tetrahydro-furan-2-yl) methoxy]

BYhRZNG s i | ~pyrazine-2-carboxylic aci -i-
géﬁ?gﬁ?@gl? ﬁfgﬂﬁ?‘%ﬁ!gy%o%}%yimemoxy pyrazine-2-carboxylic acid ((R)-1
AT Py B Ry

}/E%}()h%ll)-amlde’ _
§ ydro-furan-2-yl)methoxy]-pyrazine-2-ca
okl osTiphgiR]- 206 16 popyi=2-mythexy-propyl) - afiidesthoxy-ethoxy) -
il arg=phenyl)-N-((IR,2R)-2-hydroxy-cyclohexyl)-6-((S)-2-methoxy-pr
e R R SRS s s A S 2
AR ECRPERGFEPIENYT)-N-((IR,2R)
P{Rydroxy-phctohaxyi) (B-(bketanizythhethexy)-dicofinaphidasid ((1R,2R)-2-
nf@-mmethexyneihDxnfrd4-trifluoromethyl-phenyl)-pyrazine-2-carboxylic
e R S s e bsmdcsi sgriopropsh
AR RIBBrOpY IS fry droxy-propyl) -amide,
5- (3anpthpXymptopaxg) (8- (Hrdoroniathyhpherybepyradinecidarbakyficopyl-2-
aGled29-c¥6laprapmiae- hydroxy-propyl) -amide,
6-((R}-sec-butoxy)-5-(4-chloro-phenyl)-N-((1R,2R)-2-hydroxy-cyclohexyl)-
nicotinamide,
N-({IR,2R)-2-hydroxy-cyclohexyl)-6-(2-methoxy-ethoxy)-5-(4-triflucromethyl-phenyt)-
nicotinamide,
N-({IR,2R)-2-hydroxy-cyclohexyl)-6-(2-methoxy-ethoxy)-5-(4-trifluoromethoxy-
phenyl)-nicotinamide,
5-(4-chloro-phenyl)-N-{(1R,2R}-2-hydroxy-cyclohexyl)-6-(2-isopropoxy-ethoxy)-
nicotinamide,
5-(4-chloro-phenyl)-N-((1R,2R}-2-hydroxy-cyclohexyl}-6-isopropoxy-nicotinamide,
5-(4-chloro-phenyl)-N-((1R,2R}-2-hydroxy-cyclohexyl)-6-[(2-methoxy-ethyl) -methyl-
amino]-nicotinamide,
5-(4-chloro-phenyl)-N-({1R,2R)-2-hydroxy-cyclohexyl)-6-(2-methoxy-1-methyl-
ethoxy)-nicotinamide,
5-(4-chloro-phenyl)-N-({1R,2R)-2-hydroxy-cyclohexyl)-6-(1-methoxymethyl-propoxy)-
nicotinamide,
6-(4-fluoro-phenyl)-5-((R)-2-methoxy-propoxy)-pyrazine-2-carboxylic acid (2-
cyclopropyl-2-hydroxy-propyl)-amide,
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5-butoxy-6-(4-trifluoromethyl-phenyl)-pyrazine-2-carboxylic acid
(2- cyclopropyl -2- 20 hydroxy-propyl)-amide,

WS %14850 phenyl)-5-pyrrolidin-1-yl-pyrazine-2-carboxylic a%gq(@mmmmo%
- -cyc

opropyl -2- hydroxy-p ropyl) -amide,
6-(4-chloro-phenyl)-5-(3-methyl-butylamifo)-pyrazine-2-carboxylic acid

R)-2- cyclapro pyl-2-hydroxy-pr , 2 : L
6 PSP D (R G TS fdsatoe s ignnde.
acw-emgrg p&mﬂm@w@hﬁmyswow;mw—hydroxy—cydohexyn-
ﬁléétﬁm@rgephenyl) -5-cyclopropylamino-pyrazine-2-carboxylic acid

2
é“{* c% &9‘%” yr*’ﬁ%ﬁ;ﬁ?ﬁ;&?“&i % ¥ imethow | prrazine 2ccarborlic
e T W}l‘éﬁ’nde
6- (4-dﬂlm@ﬂpihﬂlﬁl])55§(RJhy{ﬂraxgbadenﬁmahyi)ﬁmm-}ﬁ-pardmiv(gﬁlmmhﬂ)xylic

(Zﬁem:@er@pwp%rfwgyam ORYN MR,
ﬁo§ 4-ghyloro- ge”}g)&r“éé%ﬂﬁ OPrORY 2 AT axy-pRopY 642, 2. & trifluorocet

y nico
RF%(FFE“EW?Q hydroxy-cyclohexyl)-6-(2,2,2-trifluoro-etho)cy)-5-(4-trifluorom

étlst;d -tphenyd -tedtinesitienyl) -N-((1R,2R}-2-hydroxy-cyclohexyl)-nicotinamide,

5=(4-ehioro-pheRy )N (R ) leg%% /0406%3%') @xie%a@ QoY

%/.tl- pro oxy] nlcotlnamlde PCT/EPZOO /060094 -
cynfopt’op Imethoxy- 6 4-fluoro- phenyl) [])yrazme -2-carboxylic acid
(:(1:@ @e@@@m% NPy vhigeyl)-pyrazine-2-carboxylic acid (2-

5vewﬂanfﬂp3/4hydﬂa®)<~ypﬁ:§4})‘lu@rdephenyI) pyrazme -2-carboxylic acid

g—% 4o ¥x RIORY ?ﬁl'g?qrgﬁyugfg%% ”ﬂg&ﬁ )-pyrazine-2-carboxylic acid (2-

@] 4°gm}iJBOBr¥ %%Y%Q Opyﬁ@n%dgydroxy cyclohexyl)-6-(3-methoxy-propo)

8=(2-cradopineppdB-@ 2 2rififliiroasiiybRy e pylrapiner R Arbakghel goidid (2-
ERoBraelonamyxe- Bﬂﬁfﬂ%ﬁf@@y') -amide,
zg&&%{\% ‘EQ"?{ l?cﬂ%h ngwéﬁjéjg%gﬁg@ﬂlga?gb%lm acid (2-cyclopropyl-2-

clopropyl-2 amid

él)rl.‘fl’%}’ G 6“BH5§nyI) -pyrazine-2-carboxylic acid
() -chbyciapropy)-2-hydwdidin gropylrasnidd; carboxylic acid ((R)-2-cyclopropyl-2-
hydroxy-propyl)-amide,
6-(4-chloro-phenyl}-5-(3-methyl-butylamino)-pyrazine-2-carboxvlic acid ((R)-2-
cyclopropyl-2-hydroxy-propyl)-amide, -
6-(4-chloro-phenyl)-5-(cyclopropylmethyl-amino)-pyrazine-2-carboxylic acid ((R)-2-
cyclopropyl-2-hvdroxy-propyl)-amide,
6-(4-chloro-phenyl)-5-cyclopropylamino-pyrazine-2-carboxylic acid ((R)-2-cyclopropyl-
2-hydroxy-propyl)-amide,
6-{4-chloro-phenyl)-5-(3-methoxy-azetidin-1-yl)-pyrazine-2-carboxylic acid ({R)-2-
cyclopropyl-2-hydroxy-propyl)-amide,
6-(4-chloro-phenyl)-5-(3-hydroxy-azetidin-1-vl)-pyrazine-2-carboxylic acid {(R)-2-
cyclopropyl-2-hydroxy-propyl)-amide,
5-{4-chloro-phenyl}-N-(2-cyclopropyl-2-hydroxy-propyl}-6-(2,2,2-trifluoro-ethoxy)-
nicotinamide,
N-((1R,2R)-2-hydroxy-cyclohexyl}-6-(2,2,2-trifluoro-ethoxy)-5-(4-trifluoromethyl-
phenyl)-nicotinamide,
5-(4-chloro-phenyl}-N-({1R,2R)}-2-hydroxy-cyclohexyl)-6-[3-(2-oxo-pyrrolidin-1-v1)-

propoxy]-nicotinamide,
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6-(4-chloro-phenyl)-5- [ (S)-1-(tetrahydro-furan-2-yl)methoxy]
-pyrazine-2-carboxylic acid ((S)-2-cyclopropyl-2-hydro)cy-propyl)-amide,

Wé%%s’ 8?:61phenyl) 6- (cyclopropylmethyl methyl amino)-N- (&g@ﬁog’iﬁﬁtg)w

roxy- cyclohexyl)-nicotinamide,

y Iopro ylm [-methyl-amino)-5- (4 fluoro phenyl)-N-((1R,2R 2 hydr
x§>/ Eﬁf@‘ﬁ &%%8@013 heBY Ly RGBTy SH) ATENS 45165

@@mﬁ%#kﬁmﬁ%mﬁ%Mﬂo) -5-(4-fluoro- 20 phenyl)-nicotinamide,

P- &@)rgr@yﬁh%f@@y)ka twﬁms pERRY])-61exeieprnpypaiaa-(d:trifluoro

Cy% )E %?%g& r%? %ﬁgepr?/ aén razine-2- carboxyllc acid

ﬁw& @ﬁ{&&l&%@ g Bxgnqy& hygyl)-6-(3-methoxy-propoxy)-
54(1¢tchimnd€phenyl) N-((1R,2R)-2-hydroxy- cyclohexyl) -6-(methyl-propyl-a
@'@thWﬁQ‘ﬂ'ﬂ@ﬂ?@% 2,2, 2 trifluoro-ethoxy)-pyrazine-2-carboxylic acid {(R)-2
Cvgf‘)?‘h‘:’%o’(r\foéﬁﬂeg%gﬂ’l\lp Op )clorgrggyl -2-hydroxy-propyl)-6-(methyl-propyl- a

B.8yRiofs A ToERER G RE ST R iSsah I byrasieere Rrbbxghexy-

acid{(RY+2id30 cyclopropyl-2-hydroxy-propyl)-amide,

3 %@pwer%@HW%@W&M@&%&&@R@%%@&aﬂmw 2-hydroxy-
Re)ﬁ) cl%oropyl -2-'hydroxy-propyl) -amide,
h I%@ méthyl -butyl)-amino] -6-(4- trlfluoromethyl phenyl)
HI&YEQMMh Sadid ([(Ryb ey cib oyl 2ol poxy-prowip-ansidboxylic

35(1 ((8)-2-¢cyclopropyl-2-hydroxy-propyl)-amide,

b- @Sc)nﬁn%’ SRRIARY: &ﬁYQﬁP&%ﬂQ@@ By NEHsy -8R (- 1P

enyl)-nicotinamid
gyfff)l‘%/ﬁ’fﬁ% )'“N%’Z cyclopropyl -2-hyd.roxy-propyl)-6- [
@(m@l@mwéthymmmlmm)] niddiimaneridee WO 20504065 hydroxy-

B@%E}ZW?&@@QQQ@@ZO
fwaroﬂpoﬁwbﬁwsg A s S R (Nl e e\ I

nicot
th(f(ﬁ} 2“53?6}8?)‘?8{391 2-hydro),-propyl)-6-cyclopropylmethoxy-5-(4-fluoro-p

hetyl)- hivotimamide? 5 Blxpdachlomyipitenyd) Braify B tewatyyshid-2tfl foromethyl-
%}Qéﬂmpmgmmagﬁg@rboxylic acid (2- cyclopropyl-2-hydroxy-propyl)-amide,
5-butoxy-6-(4-chloro-phenyl)-pyrazine-2-carboxylic acid ((R)-2-cyclopropyl-2-hydroxy-
propvl)-amide,
5-(4-chloro-phenyl}-N-((IR,2R)-2-hydroxy-cvclohexyl)-6-(methyl-propyl-amino)-
nicotinamide,
5-(4-chloro-phenyl)-N-(2-cyclopropyl-2-hydroxy-propyl)-6-(methyl-propyl-amino)-
nicotinamide,
5-cyclopropylmethoxy-6-(4-trifluoromethyl-phenyl)-pyrazine-2-carboxylic acid ({(R)-2-
cyclopropyl-2-hydroxy-propyl)-amide,
5-azepan-1-yl-6-{4-chloro-phenyl)-pyrazine-2-carboxylic acid ({R)-2-cyclopropyl-2-
hydroxy-propyl)-amide,
5-[methyl-(3-methyl-butyl}-amino{-6-{4-trifluoromethyl-phenyl) -pyrazine-2-carboxylic
acid {{R)-2-cyclopropyl-2-hydroxy-propyl)-amide,
N-{(§)-2-cyclopropyl-2-hydroxy-propyl)-6-(2-methoxy-ethoxy)-5-(4-trifluoromethyl-
phenyl)-nicotinamide,
5-{4-chloro-phenyl)-N-(2-cyclopropyl-2-hydroxy-propyl}-6-[(2-methoxy-cthyl ) -

methyl-amino|-nicotinamide,
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4-
Wéfooglﬂ é 2l]trlazol 3-ylmedioxy)-nicotinamide, 8

N-((S)-2-cyclopropyl-2-hydroxy-propyl)-6-cyclopropylmethoxy-5-(4-trifluoro
methoxy- phenyl)-nicotinamide,

o-phenyl)-N-((S)-2-cyclopropyl-2-hydro)cy-propyl)-6- C(lzmnlgg&p,ym%o%

5-(4-chloro- phenyl) N-((IR,2R)-2-hydrox¥tcyclohexyi)-6-(1-methyl-IH-imida
gﬁ ylmetho

e R e e B Yheranyh opigo -

Dipodingriaizsl- 3 -ylmethoxy) -nicotin amide, 15

HeldrNiprgubaBpIHN (Rl e Ry LB A BYURERENY) B (PRTGHID- Ayl -
';fﬁ%},h a}([]dnlcotlnamlde

Huoro- pheny I% 2,2,2- trlfluoro etho?(dé %yrazme -2-carboxylic acid

qsytA ?}aw 32 06“55?(3; SB9RErhicte, bipyridinyl-5'-carboxylic acid (2-
8v(ieflugrd- @HBWM*?ZQZ’.}@EHI"IU@@O -ethoxy)-pyrazine-2-carboxylic acid

Q(I”%(g)gi Sy R IYSINOXY: PrBBIdes opropylmethoxy-5-(4-trifluoromethoxy-
(e4 clhloro&%sennéll) -5-[(2- hy roxy-ethyl)-methyl-amino]-pyrazine-2-carbo

|c acid B&elo propyl-2-hydroxy-propyl)-amide,
é fliors: ﬁhéwg}w é%%t%kgpéﬁtﬁﬁx%)hﬁ FRFIBLOREhrB oKy e B2 H-

(I(ﬂRﬂRl)}ﬂ}lmglm)mb!e@yﬂehemyﬂafamine 25

3- @yrd%?a MEtho-GA4RuorasReRy by viAZNe: @ﬁaﬁl?é%?% 'qﬁ%dam 2-
5 rox -C cIohexyI) -amide, 5-(4-cyano-phenyl)
£ -cycf))ﬁ’ %y o’xy propyl)-6-cyclopropylmethoxy- nlcotlnamlde

5:=(4- élhll@% QI)DNﬁ((ZFQ)Zchgld?éiéf@ﬁyFﬂlﬁﬁ’@Gmi(&%fép?ﬁ)ﬁﬁdcg'bidﬁ;r%ﬁlﬁll‘lazo
mgmﬂ&yeﬁaﬂiemm&mtde
5-(4-chigre: ;mmw)z\w( @z%,@afsi%mwﬁvﬁygz,%xpweyamzawm%ﬂoxy)-

methoxy nicotinamide

BIEATHIBIGSphenyl)-N- ((R) -2-cyclopropyl-2-hydroxy-propyl)-6-(3-methyl-iso
gaZoflgoyimben by hibdtindimide, e85 xy) -pyrazine-2-carboxylic acid ((§)-2-
%@Mﬁaﬁf@pﬂm&b%y@ﬁﬁﬂmphenyl) N-(1-hydroxymethyl-cyclopenty!l

| (4-¢hlore-phe
T e T
Wér%o%?’ b %’@f 9EP2007/060094 21
6-{4-chloro-phenyl)-5-[(2-hydroxy-ethyl)-methyl-amino|-pyrazine-2-carboxylic acid

({R)-2-cyclopropyl-2-hydroxy-propyl)-amide,
6-(4-fluoro-phenyl)-5-(2-methoxy-ethoxy)-pyrazine-2-carboxylic acid ({1R,2R)-2
hydroxy-cyclohexyl}-amide,
5-cyclopropylmethoxy-6-(4-fluoro-phenyl)-pyrazine-2-carboxylic acid ({IR,2R)-2-
hydroxy-cyclohexyl)-amide,
5-(4-cyano-phenyl)-N-((R}-2-cyclopropyl-2-hydroxy-propyl)-6-cyclopropylmethoxy-
nicotinamide,
5-{4-chloro-phenyl)-N-((R)-2-cyclopropyl-2-hydroxy-propyl)-6-cyclopropylmethoxy-
nicotinamide,
5-(4-chloro-phenyl)-N-{{§)-2-cyclopropyl-2-hydroxy-propyl)-6-cvclopropylmethoxy-
nicotinamide,

5-{4-chloro-phenyl)-N-{{R)-2-cyclopropyl-2-hydroxy-propyi) «6~(3-methyl-isoxazbi-5—
ylmethoxy)-nicotinamide,

6-cyclopropylmethoxy-5-(4-fluoro-phenyl)-N-( 1-hydroxymethyl-cyclopentyl)-
nicotinamide,
5-{bis-(2-hydroxy-ethyl}-amino]-6-{4-chloro-phenyl)-pyrazine-2-carboxylic acid ((R)-
2-cyclopropyl-2-hydroxy-propyl)-amide,
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5-cyclopropylmethoxy-6-(4-trifluoromethoxy-phenyl)-pyrazine-2-carboxylic
acid ((1 R,2R)-2-hydroxy-cyclohexyl)-amide, 5-

W&cy‘ggmﬁ)& Imethyl-methyl-amino) -6-(4-trif|uoromethoxy-phel;M)/ P2€07/06€}094 _

-pyrazine-2- carboxylic acid ((IR,2R)-2-hydroxy-cyclohexyl)-amld%,
5-cyclopropylmethoxy-6-(4-trifluorometheky-phenyl)-pyrazine-2-carboxylic

cid ((R)- 2-cyclopropyl-2-hydroxy-propyl)-amide, . o
T A RO R BRI RETS P asipe et greops -
nidStiHndidwdroxy-cyclohexyl) -amide,
5-(oyrgmepfuraihZidetnyhyhbréd-chlotaRie oM ByiaZiRrAcarRaxRIc -

‘ ide,

G (R 259 CHEOprony -y droxy R ami

%;%Jé%%%&%%ﬁi%ﬁéﬁﬁ@ﬁ%ﬁ g%%ﬁ%%%fm@ SOV PR ).

B-(4cbiorpypenyyBcyctaptopyéthynyl-N-((IR,2R)-2-hydroxy-cyclohexyl)

6@?&5]3%19&@%6%}{&5—(4—ﬂuoro—pheny})»N«(Z-h droxy-2-methyl-propyl)-

Siggfgnglorig]éphenyI)-6-cycIopropyImethoxy-N-( IR,2R)-2-hydroxy-cyclohexy

- methyl-hicotinamide, _ o

3-(2-BHISH0-Prand) eI 2R Ay aresBheyd bREaAR6- {5 tHRARYIS S6ih ) -2-

leBclyimeti el dnicotipampitieamide,

N-(ER Ry plaRrapl-2 cnxdrexy-REARYHy R daiere-Bbeny B d Ry HHin-2-hy) -

m]ett&% : e0 nicotinamide,

g—iﬂ-pynd‘m-’fﬂ-yl-eth [)-6-(4-trifluoromethoxy-phenyl)-pyrazine-2-carboxylic

acit- RO Ry nsy eIy ares) bl dnitle -2-hydroxy-cyclohexyl) -

hidtchloidephenyl)-N-((IR,2R)-2-hydroxy-cyclohexyl)-2-methyl-6-(2,2,2-trif

1050 RERENAR! roXy-cy -2~

S I B S OO aind F Sie T

g)l/ M%%ﬁf-ﬁﬁﬁyé oxy-propyl) -amide,

8=(4-chloropiranihie(d R-Hiftdobodiperididohsiylpyrd zinestd dsbwsadic3-

agic Ry 2ntysiaprogy]-2-hydroxy-propyl)-amide,
loro-phenylr5-(2-awslonianyhesmyazine-2 carboxylic agio o .

(R SO antopy gy oo g, o (S imethory

BIESHRINE2-yI-ethyl)-6-(4-trifluoromethoxy-phenyl)-pyrazine-2-carboxylic

acid-pirRYlin-=gydtornd byt Hyidiroxprp etpyt)-ainidy ) - pyrazine-2-carboxylic acid ((R)-

B-ey@lanmRymeinexy-Nrodnd;3athfliepro-2-hydroxy-2-methyl-propyl) -5-(4-

glﬂ&'—%ﬁqug HS'M!B]WI] )‘"151)5'( 2 I_ﬁ,iﬂ% }[Q?}R‘Slia‘i%xw cyclohexyl)-2-methyl-6-(2,2,2-trifluoro-

ethoxy)-nicotinamide,

6-(4-chloro-phenyl)-5-thiomorpholin-4-yl-pyrazine-2-carboxylic acid ((R)-2-
cyclopropyl-2-hydroxy-propyl)-amide,
6-(4-chloro-phenyl)-5-(4,4-difluoro-piperidin-1-y1)-pyrazine-2-carboxvlic acid ((R)-2-
cyclopropyl-2-hydroxy-propyl)-amide,
6-(4~chloro-phenyl}-5-(2-cyclopropyl-ethyl ) - pyrazine-2-carboxylic acid ((R)-2-
cyclopropyl-2-hydroxy-propyl)-amide,
5-(2-pynidin-2-yl-ethyl)-6-(4-trifluoromethoxy-phenyl) -pyrazine-2-carboxylic acid ({R)-
2-cyclopropyl-2-hydroxy-propyl)-amide,
6-cyclopropylmethoxy-N-(3,3,3-trifluoro-2-hydroxy-2-methyl-propyl}-5-(4-
trifluoromethyl-phenyl)-nicotinamide,
6-cyclopropylmethoxy-N-(3,3,3-trifluoro-2-hydroxy-2-methyl-propyl)-5-(4-
trifluoromethoxy-phenyl)-nicotinamide,
5-(4-fluoro-phenyl)-N-((1R,2R)-2-hydroxy-cyclohexyl)-6-(3-methyl-pyridin-2-
ylmethoxy)-nicotinamide,
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6-cyclopropylmethoxy-N-(3,3,3-trifluoro-2-hydroxy-2-methyl-propyl)-5-(4-

ngl g{&r&%hoxy phenyl)-nicotinamide, t%r/l‘siizoogm(%m

uoro-phenyl)-N-((IR,2R)-2-hydroxy-cyclohexyl)-6-(3-methyl-pyridi
- ylmethoxy) nlcotlnamlde WO 2008/048851 PCT/E' P2007/060094 22

H{icgﬁ)_ _]% )PHZEI;\I (I%ﬁgﬁfgﬁdmx;&%}/ ohex 6 (pyridin-2-yimethoxy)-
mifmé}iphenyl) 5-piperidin-I-yl-pyrazine-2-carboxylic acid
@R;ﬂm%f@ﬁﬂ -2-hiyelidxy-PrapyhaamidesBboxylic acid {(R)-2- cyclopropyl-2-

90§I'1 T}Q({g ((IR,2R)-2-hydro)cy-cyclohexyl)-6-[2-(1-hydro)Cy-cy
t)ﬁyl icotinamide

§ ééi EUHB-BREH) ) -y ity SR iy 3-h gy sioasy -
Rtmi¢etinaimide|d;cyclopropylmethoxy-5-(4-fluoro-phenyl) -N-((R)

3@.3yiiBpremAhdE &Wm{hé yi-nieat -cycl
5- g cﬁorgiphﬁ?zll) 6?cyc oprop ylmet}%,(?js(Q N- ((I%R%gﬁrgxock%&lé%e)c

y - -tr| uoromethyl -nicotinamide N

Sy PRS- 3-1HdROTHBRANS LB Ethixy2 pridhagnos2 pyrfsnaintpethyl-
-me’@ﬂaiﬂfddesiﬂﬁde,

&4%%#&9%%@&1%#%@%&%&? R4 methonspheRyl-R1BKEQNdN-

thunlrcgi;[‘llgt deé? 4-chloro-3-methyl-phenyl) -N-((R)-
i HYGroX 185 e%yfgbutyl) -6-pyrrolidin- | - y]- nlcotlnamlde

): j_ W@Wamﬁmmwmg (3-methoxy-phenyl)-6- pyrrohdm I-yl-
-x'ﬁeﬁirmﬁttw(y phenyl)-6-pyrrolidin- | -yl- 20 nicotinamide,

Nr hxdroxy M3ty b s -br (drmeiRorRRe Y s GRYelidinr

nlcotl amide,

Ry fdroxymethyl-3-methyl-butyl)-6-pyrrolidin-I-yi-5-(4-trifluoromethy
|5 ﬁﬂh@ﬁyt}) Aicatthanrblen25 N-((R)-1-hydroxymethyl-3-methyl-butyl)-6-pyrrolidin-1-
IN- «R&tﬂ;yﬁmqt[gxymethyl -3-methyl-butyl)-6-pyrrolidin-I-yl-5-(4-trifluorometho

?(48?2” e by b e a2
N— (( J-1 —hydil'ggymethyl-s—methyi-butyl} -5-(4-methoxy-phenyl)-6-pyrrolidin-1-yi-
nicotinamide,
N-({R})-1-hydroxymethyl-3-methyl-butyl)-6-pyrrolidin-1-yi-5-(4-trifluoromethyl-
phenyl}-nicotinamide,
N-((R)-1-hydroxymethyl-3-methyl-butyl)-6-pyrrolidin-1-vl-5- (4 trifluoromethoxy-
phenyl)-nicotinamide,
5-(4-cyano-phenyl)-N-({R)-1-hydroxymethyl-3-methyl-butyl)-6-pyrrolidin-1-yl-
nicotinamide,
5-(4-chloro-phenyl}-N-({1R,2R)-2-hydroxy-cyclohexyl)-6-(2-pyridin-2-yl-ethyl)-
nicotinamide,
N-{{IR,2R)-2-hydroxy-cyclohexyl)-6-[2-(3-methyl-3H-imidazol-4-yl)-ethyi]-5-(4-
trifluoromethyl-phenyl)-nicotinamide,
5-(4-chloro-phenyl)-6-[2-(5-fluoro-pyridin-2-yl)-ethyl]-N-(( 1 R,2R)-2-hydroxy-
cyclohexyl)-nicotinamide,

6-[2-(5-fluoro-pyridin-2-yl}-ethyl] -N-{(1R,2R}-2-hydroxy-cyclohexyl)-5-(4-
trifluoromethyl-phenyl)-nicotinamide,
5-(4-chloro-phenyl)-N-((R}-2-cyclopropyl-2-hydroxy-propyl)-6-(2-pyridin-2-yl-ethyi)-

nicotinamide,
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5-(4-chloro-phenyl)-N-((IR,2R)-2-hydroxy-cyclohexyl)-6-(2-pyridin-2-yl-eth
yl)- 30 nicotinamide, N-((1 R,2R) -2-hydroxy-cyclohexyl) -6-

wiZsiRamathyl-3H-imidazol-4-yl) -ethyl ] -5- (4- trifluoromethyl-p y;?“?él?f”’“"“

nlcotlnamlde 5-(4-chloro-phenyl) -6- [2-(5-fluoro-pyridin -2-
-N-((IR, 2R) -2-hydroxy- cyclohexyl)-nicohamide, 35

R R AR s e PR oty

phanhieieophamyiieN-((R)-2-cyclopropyl-2-hydroxy-propyl)-6-(2-pyridin-2-
Pl-Hihyh- ﬂﬂ@ﬂii@ﬁ@ﬂﬂ%%@@ﬂ@@l%%&ézﬁ@ﬂ%g@@ﬁ 1Q600YA 2 23ethyl-
lﬁlsg,(iRgr%FC%géqgr i egté}ydrl())xy propyl)- g (22pyr|d|n -2-yl-ethyl)
uoromethyl- phenyl)-nicotinamide, 2-
pif it 6{;]8691}’ E’ iR rhfﬁngv%apo%ﬁﬁamfﬂ&m%}eﬂqmew
bwprmnémmmémrester 5 (R)-2 {
[@'((fﬂdf WI&MQQ{W@I%PM@@ =dnid-Ryraginer vcariepRl-AmaRtxy- cyclohexyl)-
utyrlc acid methyl ester
carbamoyl-butoxy)-5-(4-chloro-phenyl (AR 2R) -2-hydroxy-c
agﬁéﬁy%uw e%ﬁgmy&ét@’ﬁziﬂeﬁrw ﬁ )[Etﬁ(}?ﬁ SN 2R)-2 Fydroxy-
GaybhoplopydatiethoidsN-((1 R,2R) -2-hydroxy- 10
GYQmQHJDO%CEHE@m@@(Z -hydroxy- ethyl) -6-propoxy- n1c0t1nam1de,
SRR e Ve e SR e
¥yxf1m ?165( chiofo 3 roxy thy?)onlc |na

e ehwéla}éﬁ%m@wrﬁgmmm \-BleypyroLdin- Lyl
HodyrGrpgerolidin-l-yl- nicotinamide, 15

) | YRRy HANd]
% g&;! én%i%gtr?;ﬁw%’&é%?g (ﬁNgﬁgr){)lﬁ methyl- henyl) %@)ﬁhgwé I@IWHCQH -
rH ﬁtrl&%nh%efhyl 3-methyl-butyl)-6-pyrrolidin-I- yl-nicotinamide,

5= (2 ﬂh@rr@15néﬁghyiwlemmMj&%@h@wwmﬁmh?rmeﬁyﬂ@%%&amm@m 1-
yQﬁltmﬁﬁﬂﬂ&Ld e,

5 ﬂn Igggge BH&RX DRI LG K ) GsnyrglidingL-
nwofinami e,

5-(4-fluoro-phenyl)-N-({R}-1-hydroxymethyl-3-methyl-butyl)-6-pyrrolidin- 1 -yi-
nicotinamide,
5-(3-chloro-phenyl)-N-((R}-1-hydroxymethyl-3-methyl-butyl)-6-pyrrolidin-1-yl-
nicotinamide,
5-(4-chloro-phenyl)-N-({R)-1-hydroxymethyl-3-methyl-butyl)-6-pyrrolidin-1-yl-
nicotinamide,
5-(3,4-dichloro-phenyl)-N-((R)-1-hydroxymethyl-3-methyi-butyl)-6-pyrrolidin-1-yi-
nicotinamide,
3'-(3-chloro-phenyl}-3,4,5,6-tetrahydro-2H-{1,2']bipyridinyl-5'-carboxylic acid (($)-1-
hydroxymethyl-3-methyl-butyl)-amide,

and all pharmaceutically acceptable salts thereof.

Especially preferred is the use of compounds of formula I selected from the group
consisting of:
5-(4-chloro-phenyl)-6-cyclopropylmethoxy-N-{{IR,2R)-2-hydroxy-cyclohexyl)-
nicotinamide,
5-(4-chloro-phenyl)-N-({1R,2R}-2-hydroxy-cyclohexyl)-6-(2-methoxy-ethoxy)-

nicotinamide,
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30

5-(3-chloro-phenyl)-N-((R)-1-hydroxymethyl-3-methyl-butyl)-6-pyrrolidin- I.
-yl- nicotinamide, 25

ﬁgfh}g}a 4<B£g]phenyl) N-((R)-1-hydroxymethyl-3-methyl-butyl)- gcp%lgﬁzlb%% L Voq
nicotinamide,

5-(3, 4 dichloro-phenyl)-N-((R)-1-hydroxy#hethyl-3- methyl butyl)-6-pyrrolidi
nicotinamide, 3'-(3-chloro- )-3,4,5,6-tetrahydro-2H-
:}é ygl&?ﬁ?ﬁ;g.ogglréoga(w é))é}élafg(}g y) tzflopropy methoxy-5- (4[ﬂuor0 -phenyl)-

ayl-3-methyl-butyl)-amide, and all pharmaceutically acceptable

ts&thmﬁhEﬁﬁW Iz Ryzsterzaih i dhe- tistonkeampannds wifiespatdeh bxy) -
sglected frem the group consisting of: 5- (4 -chloro-phenyl) -6-cyclop ro
pylmethoxy- -2-hydroxy c cloh%% 35 nicotinamide,

é@.’c %Pa s 391\?( ?pﬁ%ﬁé}%@hwf HtbRRign e etiisRaboxy
Flﬂ@@@@ﬁaﬁfﬂde WO 2008/040651. PCT/EP2007/060094 24

Bin( R)-gheyielaRiapyl? hydiaxy-RoR Yh-A-s clopropylmethoxy-5-(4-fluoro-
phenyl)- nicotinamide, 5-(4-chloro-phenyl)-N-((IR,2R)

-2- hy@%ﬂ?&@%ﬁ@&@d@s(%g SABIR BRI %ﬁ@l@?%’?jﬁﬁaﬁ selected from
cycl Imetho y-5-(4-fluoro-phenyl)-N-((1R,2R)-2-hydroxy-cyclohexy

%hen%oip amlﬂ%]%o I@gharmaceutlcally acceptable salts thereof. Even

]

ﬁré?éb}@fr@r?ém%%ec BPEBISEHNS Of (ehékat ddtiten-sedsdred from
theaghoupidensisting of: 10
3:(4-CRISFD: ﬁt@i})/)')r@1‘%&’%‘9@509%'{1&%@}9’%%1(@%#%)(3 - ERy-GYgIahexy

1)~ nicotina

éufﬁ? B phenyl) N-((IR,2R)-2-hydroxy-cyclohexyl)-6-(2-methoxy-ethoxy
P-eifebstinapyidesthoxy-5-(4-fluoro-phenyl)-N-((1 R,2R)-2-hydroxy-cyclohexyl)-
ﬁ@,yﬁ[ﬁ@ﬁ@&ylmethoxy -5-(4-fluoro-phenyl)-N-((IR,2R)-2-hydroxy-cyclohexyl

%%%T%%%t% BB R & A Bt
N-(( )-2- cydor;rlgpeyi 2-hydroxy-propyl)-6-cyclopropylmethoxy-5-(4- ﬁuoro ~phenyl)-
nicotinamide,
6-butoxy-5-{4-chloro-phenyl}-N-({1R,2R)-2-hydroxy-cyclohexyl)-nicotinamide,
5-(4-chloro-phenyl)-N-(2-cyclopropyl-2-hydroxy-propyl) -6-cyclopropylmethoxy-
nicotinamide,
6-cyclopentyloxy-5-(2-fluoro-5-trifluoromethyl-phenyl)-N-((1R,2R}-2-hydroxy-
cyclohexyl)-nicotinamide, '
6-(2-chloro-phenyl)-5-pyrrolidin-1-yl-pyrazine-2-carboxylic acid ({1R,2R)-2-hydroxy-
cyclohexyl)-amide,
6-(2-chloro-phenyl)-5-cyclopentylamino-pyrazine-2-carboxylic acid ({IR,2R)-2-
hydroxy-cyclohexyl)-amide,
5-(4-chloro-phenyl)-6-cyclopentyloxy-N-{(1R,2R)-2-hydroxy-cyclohexyl) -nicotinamide,
5-(2-chloro-5-trifluoromethyl-phenyl }-N-(2-cyclopropyl-2-hydroxy-propyl)-6-
cyclopropylmethoxy-nicotinamide,
6-(4-chloro-phenyl}-5-piperidin-1-yl-pyrazine-2-carboxylic acid (1-hydroxy-indan-2-
yl)-amide,
6-(3,4-dichloro-phenyl}-5-pyrrolidin-1-yl-pyrazine-2-carboxylic acid (2-cyclopropyl-2-
hydroxy-propyl)-amide,
5-(4-chloro-phenyl)-N-{{R}-1-hydroxymethyl-pentyl)-6-{2-methoxy-ethoxy)-

nicotinamide,



N-((
R)-2-cyclopropyl-2-hydroxy-propyl)-6-cyclopropylmeth.oxy-5-(4-fluoro-phe

amide, 20
W@%)S%(ﬁﬁ&%m chloro-phenyl)-N-((IR, 2R) 2 hydroxy cyclohexy Tﬁ%,dztmm%m%

hloro- hen N-( roxy- cIo ro meth
8x§7 BRI c,d L ERORy S wg Ry el by
F@ﬁ@@@ﬁipﬁlﬁenyl) -N-((I R, 2R) -2-hydroxy- cyclohexyl) -nicotinamide, 25
8- thiesp e bspiaolicintdryl fiyazine-2c6amRpryHeaeis - cyclohexyl )-

(V(;JCRY%RI)H%@ydroxy cyclohexyl)-amide,

oro- phen )-5-cyclopentylamino-pyrazine-2-carboxylic acid

5 &]&lf DED- H &Y yacva]gﬁég&;ﬁr%?ﬂ?ag pyrazine-2-carboxylic acid ((R)-1-
Bydreniovsipyhérmitbrbyeippemtyidxy-N-((IR,2R)-2-hydroxy-cyclohexyl)-nic
@U(Qlafﬂigﬁ) pHenyl)-5-(3-methoxy-propoxy)-pyrazine-2-carboxylic acid (2-cyclopropyl-

D-trif uor%nethyl phenyl)-N-(2-cyclopropyl-2-hydroxy-propyl)-6-
cyc )?b% oxy nlcotlnamlde
8- Ezrc o8 ERERAY 5 et Rl e DS ARyl iscieid (2-cyclopropyl-2-
10 @ﬂb“ﬁml&wmﬁﬁimﬁﬁdyl) amide,

(8- %@MQ’EQ&W@ﬂw)cﬁt@aérfﬂhéiwrﬂ-ﬁﬂrl@ymzmEZ%W&SKW@&Q%@
2 c¥cloll%r8 yl-2- 35 hydroxy-propyl)-amide,

chioro phenyl)-N-((1:)-1-hydroxymethyl-pentyl)-6-(2-methoxy-ethoxy)-
- ﬁrgétﬁli%l?ﬁmé w 2346 s?ib/érp/ﬁfp% 50@»4 (2zgethoxy-ethyl)-methyl-
Grairelbpriopyiraatbdexy-5-(4-fluoro-phenyl)-N-((trans)-2-hydroxy-cyclohexyl)

15 m@%mlgﬁer@aw H@QWIH%X&?‘&?&%}Q% logorPRem N1 (Hrans)

Xarox%c clohexyl) - nicotinamide, 5

PﬂS %’5 cyclopropylmethoxy-pyrazine-2-carboxylic

@((Palpqa n&rmb{z;ﬂh‘ré&ﬁ%mmﬁmmtwyfé@hml -6-(1-methoxymethyl-propoxy)-
aitdtfluenatphenyl)-5-(3-methoxy-propoxy)-pyrazine-2-carboxylic acid

@(QYEMBOW}E gd(r@éyzpﬁ%t?ﬂ@m%?}% 5 r% yrazine-2-carboxylic acid (2-

clopr oxy-6-(4-fluor zine-2-carboxylic aci
20 %185058/;}5{] IO IRy RSBy -amide.

6=( (R)bders-trony)-5- Kﬂ?o\:ﬁldroti@héﬁlgﬂ)fmlﬁf(ﬂﬁ;meewmﬁah@wbpwﬁc
RiEONNRMI-ER:lopropyl-2-hydroxy-propyl)-amide,
5-{4-chloro-phenyl)-N-({1R,2R)-2-hydroxy-cyclohexyl }-6-({S}-2-methoxy-propoxy)-
nicotinamide,

25  6-sec-butoxy-53-(4-chloro-phenyl)-N-((1R,2R}-2-hydroxy-cyclohexyl}-nicotinamide,
6-(4-chloro-phenyl}-5-(3-methyl-butylamino)-pyrazine-2-carboxylic acid ((R)-2-
cyclopropyl-2-hydroxy-propyl)-amide,
6-(4-chloro-phenyl}-5-(cyclopropylmethyl-amino)-pyrazine-2-carboxylic acid ((R)-2-
cyclopropyl-2-hydroxy-propyl)-amide,

30 5-(4-chloro-phenyl)-N-(2-cyclopropyl-2-hydroxy-propyl)-6-(2,2,2-trifluoro-ethoxy)-
nicotinamide ' .
5,6-bis-(4-chloro~phenyl}-pyrazine-2-carboxylic acid ((R)-2-cyclopropyl-2-hydroxy-
propyl)-amide,
5-(4-chloro-phenyl)-6-(cyclopropylmethyl-methyl-amineo)-N-((IR,2R)-2-hydroxy-

35  cyclohexyl)-nicotinamide,
6-(cyclopropylmethyl-methyl-amino)-5-( 4—ﬂuor0-phényl) -N-{{1R,2R}-2-hydroxy-
cyclohexyl)-nicotinamide,

N-{ 2-cydopropyl—z—hydroxy—propyi)—6-(cyclopropykmethyi—methybamino)wS—(4-ﬂuoro—

phenyl)-nicotinamide,
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5-(4-chloro-phenyl)-N-((I R,2R)-2-hydroxy-cyclohe)cyl)-6- [
(2-methoxy-ethyl) -methyl- amino ] -nicotinamide, 15

nggf CQA o -phenyl)-N-((IR,2R)-2-hydroxy-cyclohexyl)-6-(2-methoxy- h

2fhoXy)-nicotinamide, 5-(4-chloro-phenyl)-N-((IR,2R) Lo 1E S hos

-2 -hydroxy-cyclohexyl)-6-(1-methoxyme#fyi-propoxy)- nicotinamide,
6-(4-fluoro-phenyl)-5-((R)-2-metho ropo razine-2-carboxylic acid
&((&‘89 —a/ B@é{f&%%gﬁé&@gMﬁ—gﬁqﬂégggog%{lmﬂhoxy 5-{4- tn%{l!aororrllethyl-
eHerphilorosphemle5-1(R)-1-(tetrahydro-furan-2-yl)methoxy]

PAZINES LNV BGITL AR 2-CYClapsORYZ VAN Y2 RFRIYD: @ﬁ?]@hydl oxy-

5- ()4 q Ioro-cphenyl) N-((IR,2R)-2-hydroxy-cyclohexyl)-6-((S)-2-methoxy-pr
8 022!3; nlco%namlde 25
8- é‘%é atesgnsIA LN ORI SRRbeRreRe b RESR-HREO

amidmar6i4-chloro-phenyl)-5-(3-methyl-butyiamino)-pyrazine-2-carboxylic

@Cd@ {iRz8-uel P raryd-2, RYArayyrRreRY s8Ry ) -6-{ methyl-propyl-amino)-
24 chlorgephenyl) -5- (cyclopropylmethyl amino)-pyrazine-2-carboxylic

acia ?ﬁ? - tyclopropyl-2- hydroxy propyl) -amide, 30

5-CACEIERBYPRERIINA (P eyl BRI B -prEoasiNe - @ boxilitisio (&R)-2-

h@!ypfmﬁ@ﬂnhmmgﬁdplﬁa(émmaro phenyl)-pyrazine-2-carboxylic acid

&B\slr?zhb{&Q OP-RMIGBethoxy-ethoxy)-5-(4-trifl thyl-
hloro 6 (?iycl&é}gropylm%th;(/fli mgthy(/)lxgém%}g}-r -((SR Elemml‘?;gry

%%ﬁ? QolEf2nicotinamide, 6-(cyclopropylmethyl-methyl
fahénﬁblyﬂsl(nbﬁuﬁkb%ﬁéﬁyl%@m(m@%%ww dytlotibryhropyl-amino)-~
mmiﬂa@ﬂﬂae N -(2-cyclopropyl-2-hydroxy-propyl)
clp I - -Nicotinami i
% (@? };E% EHRRRL (e (I%QM UCRHARABISsethoxy
roxy propyl)-6-cyclopropylmethoxy-5-(4-trifluoromethy

B- ph@hy})mld@m‘yé}m&lé(ﬁ) -2-cyclopropyl-2-hydroxy-propyl}-6-(pyridin-4-ylmethoxy)-
5@;{{92@«;@1&4 -chloro-phenyl)- pyrazine -2-carboxylic acid

mide, 5
F? ﬁh%@%& SR Dbl ot
opy— -hydroxy-propyl)-amid
6 (4 fluoro- phenyl)—5-(2,2,2-tr1ﬂuoro—ethoxy)—pyrazine—i?,—carboxylic acid ({IR,2R}-2~

5(4

hydroxy-cyclohexyl)-amide,
6-(4-fluoro-phenyl)-5-(2-methoxy-ethoxy)-pyrazine-2-carboxylic acid ({(1R,2R)-2-
hydroxy-cyclohexyl)-amide,
5-cyclopropylmethoxy-6-(4-fluoro-phenyl)-pyrazine-2-carboxylic acid ({(IR,2R)-2-
hydroxy-cyclohexyl)-amide,
5-(4-chloro-phenyl)-N-{(R)-2-cyclopropyl-2-hydroxy-propyl)-6-cyclopropyimethoxy-
nicotinamide,
5-(4-chloro-phenyl)-N-({$5)-2-cyclopropyl-2-hydroxy-propyl)-6-cyclopropylmethoxy-
nicotinamide,
5-{4-chioro-phenyl)-N-({R)-2-cyclopropyl-2-hydroxy-propyl}-6-( 3-methyl-isoxazol-5-
vimethoxy)-nicotinamide,
5-cyclopropylmethoxy-6-(4-trifluoromethoxy-phenyl}-pyrazine-2-carboxylic acid
{((IR,2R)-2-hydroxy-cyclohexyl)-amide,
5-(cyclopropylmethyl-methyl-amino)-6-(4-trifluoromethoxy-phenyl)-pyrazine-2-
carboxylic acid ((1R,2R)-2-hydroxy-cyclohexyl)-amide,
5-cyclopropylmethoxy-6-(4-trifluoromethoxy-phenyl)-pyrazine-2-carboxylic acid ((R)-
2-cyclopropyl-2-hydroxy-propyl)-amide,
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nicotinamide, 5-(4-chloro-phenyl) -N-(2-cyclopropyl-2-hydroxy-propyl)
-6-(methyl-propyl-amino) - nicotinamide,

Q ylmethoxy-6-(4-trifluoromethyl-phenyl)- pyrazme 2 -carboxylic
WG SSRRAP &

2 10 cyclopropyl-2-hydroxy-propyl)-amide, TEP20671060094

N-((S)-2-cyclopropyl-2-hydroxy-propyl)=6-{2-methoxy-etho)cy)-5-(4-trifluor
ometﬁ phenyl) -nicotinamide, 5-
1

SN IR DRD: ﬁya’fé%fe%%ﬁé?a%’ oroiﬁé@r@ﬁ)%wf%%}"hm“ 2

mcdtbrham@@amde,

n}? Qhenyl) -nicotinamide,

oro-phenyl)-N-((S)-2-cyclopropyl-2-hydro ropyl)-6- rdn4|
%@9)'%;? mﬁé)rﬁlgé(orzlorp yo 1np4 yFl)y yraz%ilze ng/aprc:n)g}{ig aa(cﬂ/ Q)

6y (e flugrd-pHenlyhx5-(202 @ trafhudeo-ethoxy)- pyrazme -2-carboxylic acid
«%}&&Qﬁyﬁ@m@@y}:&w@mﬁnw&oyﬂl ANIEL. 2-methyl-propyl)-5-(4-
E gluél}%% tg#eryﬁ%% r:;{fro ethoxy)-pyrazine-2-carboxylic acid

rox amide,

8-(4-fifers:- ahéwv) %L 21 ﬁq sl YERGTHE -6- Catidiny Aoy leribioxy)-

((ﬂ:RmaEa)rﬁehydroxy cyclohexyl) -amide, 25
I o e

zgf*’%;f%i@%iﬂcﬁ?x%ﬁéﬁiwxw) SRR RO A R

ﬁu ‘phenyl)-N g(Rg 2-cyclopropyl-2-hydroxy-propyl)-6-cyclopropy!
ﬁqéyﬁlgwom&;@ﬁﬁm@ uoro-phenyl)- N—({R%l 3,3,3-trifluoro-2-hydroxy-2-methyl-
bridrahlararphanidi;N-((S)-2-cyclopropyl-2- hydroxy-propyl)-6-cyc|opropylm

t i : -
E R o B B o B e

yhplsoss W:Hé?hoxy) -nicotinamide,
smfvaommmwl@(mMmmmppm@mmwmmm-
ggjgmﬁa&aga) -2-hydroxy-cyclohexyl)-amide, 35

(@ QAR e Rl S oo SOl RREGN B

&Bﬁyfmgtﬂtﬁxy 6 -(4-trifluoromethoxy-phenyl)-pyrazine-2-carboxylic
adlél-((R)F@Mﬂ@fﬂﬂ&llﬁsmﬁ%kywdahﬂm ) B/Q-20081040654thvi)-
REJERRQE7/060094

5-(4-chloro-phenyl)-6-[2-(5-fluoro-pyridin-2-yl) -ethyl] -N-((1R,2R)-2-hydroxy-
cyclohexyl)-nicotinamide,
6-(4-butylcarbamoyl-butoxy)-53-(4-chloro-phenyl)-N-({1R,2R)-2-hydroxy-cyclohexyl)-
nicotinamide,
5-14-{2-butylcarbamoyl-ethyl)-phenyl|-6-cyclopropylmethoxy-N-{{1R,2R)-2-hydroxy-
cyclohexyl }-nicotinamide,
5-(2-fluoro-phenyl)-N-((R)-1-hydroxymethyl-3-methyl-butyl)-6-pyrrolidin-1-yl-
nicotinamide,
5-(4-fluoro-phenyl)-N-{(R}-1-hydroxymethyl-3-methyl-butyl)-6-pyrrolidin-1-yl-
nicotinamide,
5-(3-chloro-phenyl)-N-((R)-1-hydroxymethyl-3-methyl-butyl)-6-pyrrolidin-1-vi-
nicotinamide, _
5-{4-chloro-phenyl)-N-((R)-1-hydroxymethyl-3-methyl-butyl)-6-pyrrolidin-1-yl-
nicotinamide, :
5-(3,4-dichloro-phenyl)-N-({R)-1-hydroxymethyl-3-methyi-butyl)-6-pyrrolidin- I -yl-

nicotinamide,
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ng g}(@o-gﬁ}c clopropyl -2-hydroxy-propyl)-5-(4-fluoro-phenyl)- %@md

-27 5-(4-chloro-phenyl)-6-cyclopropylmethoxy-N-((1
R,2R)-2-hydroxy-cyclohexyl) -2- methyl-nicotinamide,

I
nicotinamide, 5 JEP2007/060094

6-(4-chloro-phenyl)-5-thiomorpholin-4-yl48yrazine-2-carboxylic acid ((R)-2-
cyclopropyl-2-hydroxy-propyl)-amide

8-dyctiptBpyhABtHoLy R 3 ARG D-Ayiexyntlethgrshiomnyin asiga()-1-
rifrorsmetngt eyl -hicutinamitte,

arldshrienpRenyiN-(dRZRZd IRy clohexyl)-6-(pyridin-2-yImetho
Xy)- 10 nicotinamide, 5-(4-cyano-ph.enyi)

-6-cyclopropylmethoxy-N-((IR,2R)-2-hydroxy-cyclohexyl)- nicotinamide,
6-cyciniprapynmRinexys peldduorempbenis Nf (n3i3. Bat HiuprQt BhyerBXibre for

%S%Me R %B%Qn{' Qﬁl&?]é/pg)%ﬁy% s of dls ases Whlf‘l %n be tﬁealt%d with HDL-

5-(4-chloro-3- methy 1 hy roxymet -met utyl)-6-py
FIHaRET Wﬁﬁﬁbtﬁé
N-((R)-1- hydroxymethyl 3 -methyl-butyl)-5-(3-methoxy-phenyl)-6-pyrrolidin-
1-yl- ni otln amide
(RIS FEPHShhor et msLisprepyRaTa PRyl Laskiriso o the
axguROphiey)aicotinamide, 5 - (4-chloro -phenyl) -N- ((I R,2R) -2
-hydroxy-cyclohexyl) -6- (2 -pyridin-2 -yl -ethyl) - nicotinamide
5- (bt oxplplyery - firof-(DHHifloxoepyeitiin-Bhge TRy ¢ N(EK)-2-hydroxy-
ggq) 22V AIQHeRIohexyl) -nicotinamide, 25

u butpxy)-5-(4-chloro- Y, (1R )2 hydroxy-c
Cm%&’@” mco%}%o b R Aty g omeeh et -
IgceerIpidhyimethoxy-N-((IR,2R)-2-hydroxy- cyclohexyl)-nicotinamide,
5 (Z-iiluare-phew D-MNetdhexpidsoxnieryk B amstindxoutyd)obqaytyaliditidanide,

Qﬂ?@%%(?ﬂﬁofmq%ﬁnﬁ}ngﬁwth\éb herwi) ?\T—f (IR,2R}-2-hvdroxy-

-1-Rydrox yl-3-methyl-butyl)-6-pyrrolidin- | -yl- niCotinamide,
6”8? i It |
PHydleneyietylN3netipkiutyh 262 pgresticmer)- 5- (2-fluoro-5-trifluoromethyl-

phenvl)-nicotinamide,

6-(2-chloro-phenyl)-5-pyrrolidin-1-yl-pyrazine-2-carboxylic acid ({1R,2R)-2-hydroxy-

cyclohexyl)-amide,

6-(2-chloro-phenyl)-5-cyclopentylamino-pyrazine-2-carboxylic acid {({IR,2R)-2-

hydroxy-cyclohexyl)-amide,

5-(4-chloro-phenyl)-6-cyclopentyloxy-N-{{1R,2R)}-2-hydroxy-cyclohexyl}-nicotinamide,

5-{2-chloro-5-trifluoromethyl-phenyl)-N-(2-cyclopropyl-2-hydroxy-propyl)-6-

cyclopropylmethoxy-nicotinamide,

5-(4-chloro-phenyl)-N-({1R,2R)-2-hydroxy-cyclohexyl)-6-phenoxy-nicotinamide,

6-(4-chloro-phenyi)-5-piperidin-1-yl-pyrazine-2-carboxylic acid (1-hydroxy-indan-2-

yl)-amide,

6-(3,4-dichloro-phenyl)-5-pyrrolidin-1-yl-pyrazine-2-carboxylic acid (2-cyclopropyl-2-

hydroxy-propyl}-amide,

[5-(4-chloro-phenyl)-6-(2-methoxy-ethoxy)-pyridin-3-yl}-morpholin-4-yl-methanone,
5-(4-chloro-phenyl)-N-((R}-1-hydroxymethyl-3-methyl-butyl)-6-(2-propionylamino-

ethoxy)-nicotinamide,

5-(4-chloro-phenyl)-N-((R)-1-hydroxymethyl-pentyl)-6-( 2-methoxy-ethoxy)-

nicotinamide,
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nicotinamide, 35
5 -(4-chloro-phenyl)-N-((R)-1-hydroxymethyl-3-methyl-butyl)-6-pyrrolidin-l-y

% nam |de 5-(3,4-dichloro-phenyl)
(ﬁ % 1° -hydroxymethyl-3-methyl-butyl)-6-pyrrolidin- I-yl- niddtHE&RTitE/ V60094

WO 2008/040651 PCT/EP2007/060094 2928

{ loro- 3,4,5,6-tetrahydro-2H-[1,2']bipvridinyl-5'-carboxylic
Acid (agre: I??W Oyl SoERy s dnsides BHaRgp Py -6-(2-methoxy-
pﬁmmh@é@ﬂmwlé@ceptable salts thereof. The invention thus relates to

@amﬂapnq)s/zaté@rmWa I zs-grfined hetain betore for) -2-usedan be ohexyl)-
?Ca}itmlgnt nd/or prophylaxis of diseases which can be treated with HDL-

estero ralsmﬁnﬁgents The invention further relates to new
BOlRAsPBERSHnIe f.BTeE M B AT HRY Tt B\ plcEiRRstitg owid ((

@WMM@WML&mﬁdaromethyl -phenyl)-N-((IR,2R)-2- hydroxy
DLQMMQQ%MQHWMU@MW U NS (25 R OBMZ Y R ROy

flunt -5-trifluoromethyl- phenyl) nicotinamide,

é r}ﬁoro phenyl)-6-cyclohexyloxy-N-((IR,2R)-2-hydroxy-cyclohexyl)-nic
@ﬂ g0-phenoxy)-6-(4-chloro-phenyl)-pyrazine-2-carboxylic acid ((1R,2R)-2-

ﬁsccyolsqpemtymxy}‘ﬁ-z{ﬁnﬁupro -5-trifluoromethyl-phenyl)-N-((IR,2R)-2-hydrox

k%@ﬁéﬂntclmg_ e tborlic acid (2ocn _
?zéf 8'0 e”? j CyclopropyrlO Ohyér%ﬁﬁ%?épyﬁaf oxylic acid (2-cyclopropyl
uoro PHY‘ ﬁW' phen),|)-nicotinamide,

é@m@rbiﬁﬁ@ﬁﬁ)@ﬁbi@eﬁmhqnynpvré&mé@cé&b@wmamwhewl)
iR ZR)2daydroxy- cyclohexyl)-amide, 20

Ig ata'&r@ 5;% ?M%?‘t‘fﬁ'@ﬁ?@ﬁ? 3&9 RYRRINSTZ DOV A inamide,

ro y c clohexyl)-am

d r8 SHRBIPN - (RoBRD Ay drarshseiohashvhic
r@{@cotmaml <,

5 (z é}lﬁl&f@-@réﬂﬂymmﬁmpbmbo&%r(%&ﬁﬁ@@[%y 2RI opoxy) -
gpymr:e}hilxy rlgcglgr)]ézmt:dgrc?xs cyclohexyl)-6-phenoxy-nicotina
s ey sy
(ebipdrorytibrdad:2xyramidesmide,
5-(4-chloro-phenyl}-N-({1R,2R)-2-hydroxy-cyclohexyl)-6-((S)-2-methoxy-propoxy)-
nicotinamide,
6-sec-butoxy-5-(4-chloro-phenyl)-N-({I1R,2R}-2-hydroxy-cyclohexyl)-nicotinamide,
5-cyclopropylmethoxy-6-(4-trifluoromethyl-phenyl)-pyrazine-2-carboxylic acid (2-
cyclopropyl-2-hydroxy-propyl)-amide,
6-(4-chloro-phenyl)-5-(3-methyl-butylamino)-pyrazine-2-carboxylic acid ((R)-2-
cyclopropyl-2-hydroxy-propyl)-amide,
6-(4-chloro-phenyl)-5-cyclopropylamino-pyrazine-2-carboxylic acid ((R)-2-cyclopropyl-
2-hydroxy-propyl)-amide,
6-(4-chloro-phenyl}-5-(3-methoxy-azetidin- 1-yl}-pyrazine-2-carboxylic acid ((R)-2-
cyclopropyl-2-hydroxy-propyl)-amide,
5-(4-chloro-phenyl)-N-((1R,2R)-2-hydroxy-cyclohexyl)-6-[3-(2-oxo-pyrrolidin-1-yl)-
propoxy|-nicotinamide,
5-(4-fluoro-phenyl)-N-((1R,2R)-2-hydroxy-cyclohexyl)-6-(3-methoxy-propoxy)-
nicotinamide,
6-(4-chloro-phenyl)-5-[(S)-1-(tetrahydro-furan-2-yl)methoxy] -pyrazine-2-carboxylic
acid {(5)-2-cyclopropyl-2-hvdroxy-propyl)-amide,
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w{)'sigﬁé)?ﬁh )10-phenyl)-6-(2-meth

6-(3,4-dichloro-phenyl)-5-pyrrolidnz-1-yl-pyrazine-2-carboxylic acid
(2-cyclopropyl-2- hydroxy-propyl) -amide, 30

' P
oxy-etho)cy)-pyridin-3-yl]-morpholin-4-yl-meth anone, 5-(4-cfﬁg%?6 "é’ﬁ"{?ﬁ"”“

-N-((R)-1-hydroxymethyl-3-methy! -buty!f%-(2-propionylamino-

e

icotinamide, 5-(4-chlorQ-phenyl oz
S o e B el oy b s bitiaingds - Guore-
PbogIDATESIPTTAP2007/060094 -29
5-(4-chilorefenyhNN (S) cl diydokpnetingl. Rroiiyl ey hpiapl 6 d-melto ) -
MY BiIAKN -nicotinamid e, _
R e s R U BN G T L
6¥(Arehiorb-phedysrepeidprapidmethoxy-pyrazine-2-carboxylic acid
(R4~ hydmpprorgthyihsansthyrbpilsarnigethoxy-cthoxy) -5-(4-trifluoromethyl-
%gﬁdﬁft}[gg%%qgﬁy&ﬁ-(2-hydroxy-3-methoxy-propyI)-6-(2-methoxy-ethoxy)
- nicotin amid e,
8- ERIH SN B PRSP B Ry Az Ry - CarbaRyoxuathyl-
(RIDR):Rine mydraxyseyelohexyl)-amide,
@z‘(érfé%mfﬂrﬁﬂxl%ﬂylr);%4%:@@4%%@%%3@%%?%%}%1@[%&) : ('Alaeﬁ@@id (2-

-cyclopropyl- 2-hydroxy-propyl)-amide, 6-((R)-sec-butoxy)-5-(4-chi
O B AR ey mrootinamte, 15
B U-Briort-imenk- R TR PRSI RE B ol dp ik prestrthoxy-
ahmiold ) -nicotinamide,
B-(4-chIgro- RSN (FR2R 1Y HF ARG RRD &R Br (@ -methaxy-bpmeth
%5'5' ;&38%‘3’2&%0&%%“;- icqtingmid

-{4-chlofo-p én f)- - gFijfﬂ‘)%]ﬁlyaefoxy-cyclohexyI)-6-(1-methoxymethyI-
érgfbé&%mn}g@ﬂﬁénﬁ\{ Sp@-cyclopropyl-2-hydroxy-propyl)-6-(pyridin-4-ylmethoxy)-
ﬁiéétﬂum@}@henyI)-5-((R)-2-methoxy-p‘ropo)cy)-pyrazine-2-carboxy|ic acid
@E&MQJ&%V-%E%%‘)@- @%ﬂwg—'@:HHQ}%prrazine-2_—carboxvlic acid ((S)-2-
5- 4-ch|org—805?£$$& ég R;§R -2-hydroxy-cyclohexyi)-6-((S)-2-methoxy-pr
S sthAR R PE2EEL-BIYISK -5-(4-chloro-phenyl) -N-((1
R2Rpprogdrestregclofetiyraiestngmiteazms-2-carboxylic acid ((1R.2R)-2-
Eﬁy@@p&gﬂylﬁmhax}yi@eﬁ-triﬂuoromethyl-phenyI)-pyrazine-Z-carboxyIic
@—C(lg—@éno—phenyl )-N-((R}-2-cyclopropyl-2-hydroxy-propyl)-6-cyclopropylmethoxy-
nicotinamide, '
5-(4-chloro-phenyl)-N-({5)-2-cyclopropyl-2-hydroxy-propyl) -6-cyclopropylmethoxy-
nicotinamide,
6-cyclopropylmethoxy-5-(4-fluoro-phenyl)-N-(1-hydroxymethyl-cyclopentyl) -
nicotinamide,
5-[bis-(2-hydroxy-ethyl}-amino|-6-{4-chloro-phenyl)-pyrazine-2-carboxylic acid ({R)-
2-cyclopropyl-2-hydroxy-propyl)-amide,
5-{5-bromo-furan-2-ylethynyl)-6-(4-chloro-phenyl)-pyrazine-2-carboxylic acid ((R)-2-
cyclopropyl-2-hydroxy-propyl)-amide,
5-(4-chloro-phenyl)-N-({1R,2R)-2-hydroxy-cyclohexyl)-6-(3-methoxy-prop-1-ynyl)-
nicotinamide,
5-(4-chloro-phenyl}-6-cyclopropylethynyl-N-((1R,2R)-2-hydroxy-cyclohexyl)-
nicotinaride,
5-(4-chloro-phenyl}-6-cyclopropylmethoxy-N-({IR,2R)-2-hydroxy-cyclohexyl)-2-

methyl-nicotinamide,
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cyclopropyl-2-hydroxy-propyl) -amide,
6-(4-chloro-phenyl)-5-(3-methyl-butylamino)-pyrazine-2-carboxylic acid

éR&}gf {iy glopropyl -2-hydroxy-propyl) -amide, PCT/EP2007/060094
oro-phenyl)-5-cyclopropylamino-pyrazine-2-carboxylic aci

((R) -2-cyclopropyl- 30 2-hydroxy-propyh-amide,
4 chloro 3-methoxy-azetidin-1-yl)-pyrazine-2-carboxylic acid
%é’)’% 8}(%)9% p%;k?‘;ﬁ éﬁog B%Bg}}f %ﬂﬁ&'@ ye)n}% -pyrazine-2-car O%yhc actd ((R)-
B-(@cthirorpypRehydrNy((tRRR)-2rhderoxy-cyclohexyl)-6-[3-(2-oxo-pyrrolidi
F-yhrepexyhyhicetinauide. 3pydroxy-cyclohexyl)-2-methyl-6-(2,2,2-triffuoro-
%tﬁ%%}jor{f% cﬁﬂq rl%/lg N-((IR,2R)-2-hydroxy-cyclohexyl)-6-(3- methoxy propox
tlnaml

-(4-6hl B‘EBW%%“PCS‘)”?&%%WBHU%W -§ISABEHBRy REYrEZE-2-ca
dyohopiopakitt {8z yotoplopylidenydroxy-propyl)-amide, WO

%M@MQ%E&wlﬁz@%mg%éﬁ&N1(;1 Qyﬁj&zme 2-carboxylic acid ({(R)-2-
dy&:IopropyImethyl methyl-amino)

Q
-(4- tihami
ﬁ&p*%foav & el
8-(4-ehlpre- a@wﬁ ?(236%%awbyt@lhwr&w%@w?mmmﬁ%%w -a
myiclopropedtl hadvice; mropyl)-amide,
3- @y? Hmwwéwy@r@zﬁﬁwmwmw Bw@ﬁh@ez%agﬁmﬁad ((R)-
f:¥c§‘o g/ 2 drox propyl) -am ide, N- (
azc yc pr% >8/ r yaﬁn (2 methoxy- ethoxy)
Hﬂ{jb yq mﬁ@m@ﬁp} “hidoByiarige’-carboxylic acid ((R)-2-cyclopropyl-2-
Sﬂ&r@kﬂqmrphmm)d& (2-cyclopropyl-2-hydroxy-propyl)-6-[(2-methoxy-ethy

l ] ! - T n
3 0 RO A Sndroxycrcloho-6- 3.1 droxy-cxcopentyl)-
D

[P STIB By 1-2- hydroxy propyl) -amide,
RS peeepdmpropy-2-Hydroxsy Riropy) -GGt dpyifiethoRy B dwsifliorethyl-
9m@§mpxyco|@mﬁyae nicotinam ide, 15

gﬂ ehlor %%?M%N}Ql%%l%ﬁ%%%ﬁggﬁ dz\?tf(‘}/ﬁ "R RRGRYC LTIy -2t

4] tri ylme cotina
5“ Emgfﬁﬁbﬂéﬂwlﬂﬁﬂ §f.2-cyclopropyl-2-hydroxy-propyl)-6-(pyridin-4-yl
iNdtlfoxphydisotinethide’ - methyl-butyl)-5-(3-methoxy-phenyl) -6-pyrrolidin-1-yl-
@ildfherarphenyl)-5-(2,2,2-trifluoro-ethoxy)-pyrazine-2-carboxylic acid
%5()( §): 1-hydroxymethyl-3-methyl-butyl)-5-(4-methoxy-phenyl)-6-pyrrolidin-1-yI-
nicotinamide,
5-(4-chloro-3-methyl-phenyl)-N-((R)-1-hydroxymethyl-3-methyl-butyl}-6-pyrrolidin-1-
yl-nicotinamide,
N-((R)-1-hydroxymethyl-3-methyl-butyl)-5-(3-methoxy-phenyl)-6-pyrrolidin- 1 -yl-
nicotinamide,
N-((R)-1-hydroxymethyl-3-methyl- butvl) 5-(4-methoxy-phenyl)-6-pyrrolidin-1-yl-
nicotinamide,
N-({R})-1-hydroxymethyl-3-methyl-butyl)-6-pyrrolidin-1-yl-5-(4-trifluoromethyl-
phenyl)-nicotinamide,
N-((R)-1-hydroxymethyl-3-methyl-butyl}-6-pyrrolidin-1-yi-5-(4-trifluoromethoxy-
phenyl)-nicotinamide,
5-(4-cyano-phenyl)-N-((R}-1-hydroxymethyl-3-methyl-butyl)-6-pyrrolidin-1-yi-
nicotinamide, .
N-({1R,2R}-2-hydroxy-cyclohexyl}-6-{2-{3-methyl-3H-imidazol-4-yl}-ethyl]-5-(4-
trifluoromethyl-phenyl)-nicotinamide,
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20 cyclopropyl-2-hydroxy-propyl)-amide,
5-cyclopropylmethoxy-6-(4-fluoro-phenyl)-pyrazine-2-carboxylic acid

Wg 50%%2 0%5 pydroxy cyclohexyl)-amide, P&Téﬁ%%ﬂyﬁ%‘m

cyano-phenyl)-N-((R)-2- cyclopropyl 2 hydroxy propyl)-6

ethoxy nlcotlnamlde 25
5 4- ¢l phenyl) N-(($)-2-cyclopro p l- 2 -hydroxy-propyl)-6-cyclopropylm

oo R B Rér@eﬁ ORGSRy AR S methyl-
hWrmmmléj&@ib?pentyl) nicotinamide, 5- [bis- (2-hydroxy-ethyl)
Wmty@cﬁﬂj&ﬁ@fpb&%w% pyradine-ghearpoxylic acik ((Rlydbxy-cyclohexyl)-

cg% legl -2-hydroxy-propyl)-amide,
romo-furan-2- erthyn ) -6-(4-chloro-phenyl)-pyrazine-2-carboxylic

éc% (((.'}q %’y é?&ﬁ}%)ﬁ Vi §, &ﬁg}ﬁpg}ﬁy&@etbow—f\h((j’]{ 2R)-2-hydroxy-
53(dedtabolo-plaetiyijiide((1

B.2R3: &BMQFQ%@MQ‘PE\EKM)QTK&W Q@?% aomfa%@a@mide, 35
RS PR P RERYIS N AT mxyyééa /RSN
év&é -shiera-phemlys- Eﬁ)ﬁéréd?b‘ﬁﬁﬂ?ﬁ@tﬁ@ﬁﬂ%@ﬂ%}éﬁﬁglh@d%%ﬂe@mdh@xy
Ipi2etinethidenicotinamide, WO 2008/040651 PCT/EP2007/060094 -31

32 Ryd s Aoyt R= (dstrfluoramethonyp licy
achd 2‘% cycﬂljopropl)})yl 2- Sydroxy propy%ﬁﬁn%?aﬁ]éé%ﬁ chlo?gg %ﬁ?\%ﬁ?ﬁl (i(l

y foxy cyclohexyl)-2-methyl-6-(2,2,2-trifluoro-
éﬁ@@[@f@@nﬁmﬂ@}gnﬂ )-N-{((S)-1- hydroxymethy] 3-methyl-butyl)-6-pyrrolidin-1-

61 (4rabderenphenyl)-5-thiomorpholin-4-yl-pyrazine-2-carboxylic acid ((R)-2-

L2Ne

O TSR s ol e e
HRESieey clopropyl-2-hydroxy-propyl)-amide,

6-(4-Biioro el 6 (R ey cogropyethybpyrabine 2adarboxylididiel-yl-

Q(R);—tznaml@yclopropyl -2-hydroxy-propyl)-amide,

e

_ 6“6&’? “phenyl)-5-piperidin-l-yl-pyrazine-2-carboxylic acid

@R)-2hdyotopromyil-2¥-( (R} -1-hydroxymethyl-3-methyl-butyl)-6-pyrrolidin-1-yi-
nicotinamide,
5-(3,4-dichloro-phenyl)-N-((R)-1-hydroxymethyl-3-methyl-butyl)-6-pyrrolidin- 1-yl-
nicotinarmide,
3'-(3-chloro-phenyl)-3,4,5,6-tetrahydro-2H-[1,2'|bipyridinyl-5'-carboxylic acid ((5)-1-
hydroxymethyl-3-methyl-butyl)-amide,

and all pharmaceutically acceptable salts thereof.

The invention further relates to new compounds of the formula I having the

formula

N I-B
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hydroxy-propyl) -amide, 15
5-(4-chloro-phenyl)-N-((IR,2R)-2-hydroxy-eyclohexyl)-6-[2-(1-hydroxy-cycl

X}%‘} (%hyl] -nicotinamide, 6-cyclopropylmethoxy-5-(4-fl
uoro-p enyl) -N-((R) -3,3,3-trifluoro-2- hydroxy 2-methyl- propy
-nicotinamide,

5-(4-ch 6- eth N-((IR,2R)-2-hyd loh
)- (2 ;:Yj c%:?c?m% r}i#{ {Hﬁ%{%gﬁﬁ)ﬁ%g qare acs))géﬁne(cg hereu? befo¥e,roxg pcirxgxgagémcally

NegeSblhsadioshareethyl-3-methyl-butyl)-5-(3-methoxy-phenyl)-6-pyrrolidin-
[-yl- nicotinamide, N-((S)

-1- hydm@&yméﬂag;aameuwbbomy@esi@s wlcthoxykphenyt pbefeyred]idimerdinyte is
Qlﬂ@%@ﬁ@l@@; 12511 and R® are hydro ai Most preferéb the compounds of formula

plieiororsmein phey (R Hyaronymell e BRA LR,

T/EP2007/666094

| W‘?Rm‘%fé‘?&%éﬁv@%xhﬁr@(ﬁwﬁsﬂmm@mﬁq@heqiyp}n@wgl@qmmzm

Iy Rifcotinadice; Ny({B) exdihmed (BxyimBethyldapethydybuhibo tinamide, 5-(4-chloro-

R R

1%8%%\} r\ﬁ/ acﬁx ymeth

Ep I Tnaéﬁ‘fﬁ RSERIT ¥y droxyrnethyl.-3-methyl-butyl)
-6-pyrrolidin- | -yl-5- (4- trlfluoromethoxy phenyl) -nicotinamide, 35

5-(4-c ano-p henyl)-N-((R)-1- dro th [-3-methyl-butyl)-6-pyrrolidin-I-y
I- nicotina (P %(Il%‘ é@)ﬁ; d(;rox%/ -CyC o]he)cyl) 6-

[2 (3- methyl 3H imidazol-4,yl) -ethyl] -5-(4- trlfluoromethyl phenyl)

6-(4- butylcarbamoyg HUtS
Iohexyl) nicotinarfde, 5

hydroxy- cyclohexyl)-nicotin ide, N
5-(2,4-dichloro-phenyl)-N-(2-8%droxy-ethyl)-6-propoxy-nicotinamide,

wherein X is O and R® to R® are as defined herein before, can be prepared by a process,

which process comprises coupling a compound of formula

I

wherein R’ to R% are as defined herein before, with an amine of the formula

H-NR'R? 11
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6-cyclopenpylmethoxy-5-(2,4-dichloro-phenyl)-N-(2-hydroxy-ethyl)-nicotin
amide,

W1§ z(f%i(}g oL phenyl)-N-((S)-1-hydroxymethyl-3-methyl-butyl) 9 Cp}yﬁriplbg% 50004

n|cot|nam|de
5-(3,4-dichloro-phenyl)-N-((S)-1-hydroxyihethyl-3-methyl-butyl)-6-pyrrolidi
n- I-yI- icotingm

5-(4-ch FSI%%éﬂﬁiﬁ‘pﬂéﬁﬁlﬁ@ﬁ%ﬁfﬁ«wre&w‘gtﬂm helRi i gk et

rolithinbasjd-eiogiimennided.libdesired, converting the resulting compound of formula [
f@-dlyRsarhenybdN-4Rpdhydimemestyl-3-methyl-butyl)-6-pyrrolidin-1-

yl- nicotinamide,

>-(4-fleQrariel %NJ&%%QM%QW%&H@%@‘B&M&M@M& of
é‘}/ fglcllrf(i)tfrgaﬁ en eﬁaﬁ”ﬁﬁ})\{fﬁhca rl%)%(n ldntlﬁly‘iiafoze (tﬁq[giutyll\I -6-pyrrolidin-

DehaiobEh ide (DCC), 1-(3- rnethylammopropyi )-3- ethylcarbodumlde
5‘5@MWI@BWEWDM((a){ﬂiﬁM@bﬁmﬁﬁweﬂfthﬂHUM)%%WDM@J‘H y
é&gﬁ&ﬁmd%’)o)?}&g ﬁeﬂﬁ'ﬂlﬂf P }élt)e (%%TU i- Ikll’lwllr)(()lx nIIC(%ta %{;ﬁzoéuazzgle

b HE S kﬂ%ﬁﬁ B s e
AERIT(S) Prefaydrosymbasyiganiiethly bty tabkn ipscaglate triethylamine,

phgsprapduticatiy aeceilaiidsalls, Heragh Jhe. invention further relates to
new compounds of the formula | having the formula R7 6 R$ O Ra RS A

N~ 1- @uf‘t}%%o%z Rap oW %QQ@JQ%Q@E%EEIAEB@&QJ&%QQQ%@%%S given
ere cf.ho%k R1V5e and 17 Ak es 0 I}p %‘E'aﬂ%%g‘ nblet%) s, %&ppropnate
arrh eU?ICBﬁ Yy ac flalrl)]le Sa S ereo

reac‘ﬁon conditions for the individual reaction steps are known to the person skilled in
the art. Starting materials are either commercially available or can be prepared by
methods analogous to the methods given below or in the examples or by methods known

in the art.

The synthesis of compounds with the general structure I, can be accomplished

according to the following schemes 1 to 11,

Following the procedure according to scheme 1, compound AA (5-bromo-6-
chioro-3-pyridinecarboxylic acid methyl ester, CAS RN 78686-77-8) can be used as
starting material. AA 1s commercially available or can alternatively be prepared by a three
step sequence from 6-hydroxy-3-pyridinecarboxylic acid following literature procedures
by bromination with bromine in acetic acid, preparation of the 5-bromo-6-chloro-3-
pyridine carboxylic acid chloride with phosphorus oxychloride and/or phosphorus

pentachloride and solvolysis with methanol.

Compound AC can be prepared from AA by reaction with a suitably substituted
primary or secondary alcohol of formula AB or a phenol of formula AB in the presence
of a base, for example sodium hydride, in a inert solvent, for example
dimethylformamide, at temperatures from room temperature to reflux temperature of

the solvent, preferably at room temperature.

Compound AE can be prepared by coupling a suitably substituted aryl metal
species of formula AD, preferably a arvlboronic acid or arylboronic acid ester, with AC in
the presence of a suitable catalyst, preferably a palladium catalyst and more preferibly
palladium(II)acetate/triphenylphosphine mixtures or palladium(II)chloride-dppf (1,1'-
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Within this group, those compounds of formula I-B are preferred, wherein
R6 is chloro and R4, R5, R7 and R8 are hydrogen. Most preferably, the
fOmo-furan-2- -ylethynyl)-6-(4-chloro-phenyl)-pyrazine- F gg%%%g?ﬁé%ﬂﬂ%
acid ((R)-2-cyclopropyl-2- hydroxy propyBsamide, 5-(4-chloro-phenyl)-N-
IR,2R)-2-hydroxy-cyclohexyl)-6-(3-methoxy-prop-1-ynyl)-nicotinamide,
&f&dm)@% Sé e %EV& y! ﬁﬁ%@.}mw @p age, p¥efy r)ably triethylamine or
KRR 2ahyatrateyicyololrexsd)vaigotinansidepemd] fphanmabeuticatiyne.
acceptable salts thereof. 10 Compounds of formula | having the formula
R7 RR&mRRusdoAN &nREckDe Xtthihdd Ry wiperditvatiis: @anranR3uedR& are

@%%fammﬁ%@ﬁ@fwfmﬁgp%wﬁg&mmm?awm@ﬂ}m&gﬁéﬁdmde,
nd of R7_:800H I#R ON R3

rise a,com
TGV 15 DAPAS S ERBcl RHELSBRSE ft AT G BRtRE of lorane
fEMRETH-NR IR 2 11l WO 2008/040651 PCT/EP2007/060094 -34
wherein R1 and R2 are as defined herein before, with the help of an
couplingrageHt windetepasicpomadt of $pamdlaif destriadredrivertingnipound AF
EeRLingosRRReMA ahipau R ininle AcPbRimanautisally 9&&@@5@%@?@!&@5
tﬂlec,rs%q]:ng 1%IP llnl% entsufiot%xghajertr%acugg of C(():r(p{ lflr(ldrsdoef% rﬂ%” Hgv rbonyl-
amines o ormula il are for exampl W\F carbony Iqe mida ??TC )1 y
ﬂﬂ}ﬂllda%mgéyk%émmi@g@@égodumﬂe {DCC), 1-(3-dimethylaminopropyl)-
I-Qﬁ}dm&m@dmmﬁadmhpym&idﬂ’ﬁﬂmbodﬂrhis{ehmethylammo)methyiene] -1H-

1,2,3-triazolo{4,5-b]pyridinium-3-oxide hexafluorophosphate (HATU), 1-hydroxy-
1,2,3-benzotriazole (HOBT), and O-benzotriazol-1-yl-N,N,N’,N’-tetramethyluronium
tetrafluoroborate (TBTU) can be employed to affect such transformation. A convenient

nds of formula 5 I-B are selected from
wi Y

method is to use for example TBTU and a base, for example Hiinig’s base(N-
ethyldiisopropylamine) in an inert solvent such as for example dimethylformamide at

room temperature.

The Suzuki reaction followed by saponification and amide coupling as described in
scheme 1 need not necessarily be run in this sequence. An alternative viable sequence

would be saponification followed by amide coupling and finally Suzuki reaction.



hydrochloride (EDCI),
1-[bis(dimethylamino)methylene]-1H-1,2,3-triazolo[4,5-
] rgi%i ium-3-oxide hexafluorophosphate (HATU),

W%%@é rgé(i%—rf,zs-benzotriazole (HOBT), or PCT/EP2007/060094
0-benzotriazol-1-yl-N,N,N',N'-tetramethyf@ronium tetrafluoroborate 10
(TBTU). Preferred coupling agent is TBTU. Suitable bases include
triethylamine, diisopropylethylamin@ &8 $teferably, Hiinig's base.

Furthermegye, compounds of formul%l can q?ﬁg ng@ctured by the Nab. DA
) 8, f

methods given Belaws, by the methads givenndhe ekamples oflby g+
anefz;\dgaj:?nq’étheés.—ﬂcppropﬁi?ggéﬁon cenditions-for the Mdivilual——
re@Ctiin steps are known tadfeygerson skilled in 15 theidrtaStarting - Re-o
materials are either commercially available or can be prepared by AB

methods analogous to the methods given below or in the examples or by
methods known in the art. The synthesis of compounds with the general

11. 20 Follswingghe praced
(5= = 8h|or@g§épyrid!§ XY id methgyh este&,
78686-77-8) lcamrbetrsed as  starting matenal. AA s commergially
av&ilable or canaltérnatively be prepéred by a ﬂ;'i{érée step sequgnck from
6-?%/droxy-3-pyr| a’?boxylic acid following literature procedufes by
bromjgation witki brefhine in acetic agid, preparation of the AR
5-bromo-6-chloro-3R35 pyridine carboxylic acid chloride with phosphorus
oxychloride and/or phosphorus pentachloride and solvolysis with
methanol. Compour‘f‘oD AC can be prepared from AA by reaetign |Wishtasase
suitably substituted primary or secondary alcohol of form 1151 A 2
phenol of formula AB in the presence of a base, for example sadium
hydride, in a inert solvent, for example 30 dimethylformamide; at
temperatures from room temperature to reflux temperatge of the solvent,
preferably at room temperature. Compound AE can be prefaréd by ¢
AD s

i

presence of a suitable catalyst, preferably a palladium catalystand more

preferably 35 pall adium(ll) acetate/triphenylphosphine mixtures orpall

adium(Il)chloride-dppf(1,1' WO 20081040651 PCT/EP2007/060084x=85

bis(diphenylphosphino)ferrocene) complexes and a base, preferably

triethyltanimeicilysodtium wathbonfatenin ahdnebe gohrent suctoaBng to scheme 2

@lﬂmﬁﬂgx&f&mﬂxy&ﬁa QAIENE o HAMBRAAG A caTtben eropiaingddyo), which
C

@ o%qgalgl%gla?gf Nt a@%%li!réglﬁ)% Ipl)c{zpared starting from 6-hydroxy-3-picoline

>

-
A

following literature procedures by bromination with N-bromosuccinimide (NBS) and
reaction with phosphorus oxycloride.
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W

methods known in the art, for example by saponification with an
alkalimetal hydroxide, 5 for example sodium hydroxide, in a suitable
8046/(()98%[& Jé) 1example a mixture of dioxane and water. In the Egllow}i)r% ﬁ%[ée oo
compounds of formula | are obtained from compound AF and tHE
corresponding amine of formula AG by-stiitable amide bond forming
reactions. These reactions are known in the art. For example coupling
reagents like N,N'-carbonyl 1o diimi&éliﬂféeeCDl),
N,N'-dicyclohexylcarbodiimide (DCC), 1-(3-dimethylaminopropyl)- 3-%£W|DMF
carbogditide hydeechlorde (EBC L 's(dimﬁtﬂ@yalamirmo)/(ﬁaﬁalene]ﬂh% 80°C
1,2,34friazblo[4,5-blpyridirium-3-g hexafluerephosphate (HATUy,——
14fydradXy- 1,2,3-benzotriazoleFHOBT), and TN R3-OH
O-benzotriazol-1-yl-N,N,N',N'-tetramethyluronium tetrafluoroborate  pg
(TBTU) can be employed to affect such transformation. A cBAvenient 1.5
method is to use for example TBTU and a base, for example Hiinig's

base(N- ethyldiisopropylamine) in an ir]g,rt solvent such as for example
dimethylformamide at room tempgrature. The Suzuki reaction followed by
saponification and &ddeldupling a ribed in scheme 1 need not

neces¥as runin Fﬁ@sequenqg A atternative viable sequence 20
would nification followed by amjide bupling and finally Suzuki

40851 PCT/EP20078)60894 -36 Scheme 100 1)
. i OH Br2, AcBH Br OH 2) MeOH :1*0 r RT "\ (
AA R'R7 RS Re RS R8 o PdiB&tRFst4BNO

reactiogn. WO 200%@
POCI3, PCI5 0 Na
\HO NHO N N R&®

BrO BasBERs \ 0 NaOH:RS OH Ra O N R€ Ra0 N\ dioxand"sR*Rs F26

\ R3 R3 water R3 2) NH,OR

AD 3) Bu,NMnO,

TBTU, Base
DMF

B L WERIEESM

R'R2-NH

AG
I-D (X=0) AF

Compound BB is prepared from BA by reaction with a suitably substituted primary
or secondary alcohol of formula AB or a phenol of formula AB in the presence of a base,
for example sodium hydride, in a inert solvent, for example dimethylformamide, at
temperatures from room temperature to reflux temperature of the solvent, preferably at
70 °C.

Compound BC can then be prepared by coupling a suitably substituted aryl metal
species, preferably a arylboronic acid or arylboronic acid ester of formula AD, with BB in
the presence of a suitable catalyst, preferably a palladium catalyst and more preferably
palladium(IT)chloride-dppf complexes and a base, preferably sodium carbonate in an
inert solvent such as toluene.

Starting from BC compound AD can be obtained by direct or multistep oxidation
of the methyl group by methods known in the art as for example those reviewed in
March, Advanced Organic Chemistry, 5th ed. 2001, Wiley & Sons. More specifically



AC RS M AE AF Ra AD R1R2-NH TBTU, Base DMF AGR' RSRa O
RS\I\N, R" ONR3I-D (X=0) Alternatively, compounds of formula | can

LERALe according to scheme 2 starting from compounéjp
W?é@ro?mo’- chloro-3-picoline, CAS RN 17282-03-0), which Eilopa07acnos

commercially available or can be preparé®-starting from

e e L R e e o

20081b4665 InPEPIRP LG 0600 40 -BFobere N BINIED an inert solvent,

VB SxitiA € da2tdh RQGIBI B R TEO 34 RN QD Mok NdR 3rfHit AlBn BAURY

%%ﬁ&gﬁé%%l R Srrohhas %fghpfer&ahiBg ﬁﬁggnﬁz\ﬁl%}ecﬁé\{l(i&g B aldehvde
5 or alcohol and finally by oxidation with a suitable oxidizing agent, for example

tetrabutylammonium permanganate, in an inert solvent such as pyridine.

Scheme 3
o]
Q NaH, DMF, Br
Br s Bu,NMnO, Bra A ~oH RT {0 80°C ' = OH
| — —_— )
= P O N
CI” N c N R3-OH As
AB
BA CA CB
TBTU,
Pd catalyst Base, DMF
Base
—_—p —————————.—.g.
B’ RIRZ-NH
R RB AG
R® M AF
Rd
AD

Alternatively, compounds of formula I can be prepared according to scheme 3
10 starting from compound CA (5-bromo-6-chloro-3-pyridinecarboxylic acid, CAS RN
29241-62-1) which 1s commercially available or can be obtained by literature methods or

by oxidation of compound BA with tetrabutylammonium permanganate in pyridine.

Compound CB is obtained from compound CA by reaction with a suitably
substituted primary or secondary alcohol of formula AB or a phenol of formula AB in
15 the presence of two or more equivalents of a base, for example sodium hydride, in a inert
solvent, for example dimethylformamide, at temperatures from room temperature to

refiux temperature of the solvent, preferably at 70 °C.

Compound AF can then be prepared by coupling a suitably substituted aryl metal
species, preferably a arylboronic acid or arylboronic acid ester of formula AD, with CB in
20 the presence of a suitable catalyst, preferably a palladium catalyst and more preferably
palladium(Il)chloride-dppf complexes, and a base, preferably sodium carbonate in an
inert solvent such as toluene.
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BB R4 BC hv, reflux 2) NHAOH AD 3) Bu4UNMnO, R7R7sRaOsRa~
ITBTU Base RO RzZ\N.RDMFRzOH R42R40NR1R2-NH3N RR

%}) —O) AF Compound BB is prepared from BA by rea%tlopEwlth :
SUI a Ig/sul%stltuted primary or secondary alcohol of formula AB 6r & 77060094
phenol of formula AB in the presence of &base, 5 for example sodlum
hydride, in a inert solvent, for e ampl dnmethylformamide,_ at
tempel HERL b POURRHBHA S BRI el BE R BFA I e BipE nd
[(rafeyabiyetim0ie: TorapoindiBC eaitethe nbtepieparedrbyp touplinge@mpound
smtamyzﬁubﬁiktut@dvawiff?@m ISBW@?%S%H)&@@;WMM%%@SQ{W for

[ ter m in to t e presc

su.t*?ﬁ#?%%‘% LR T R S gr v

e cata ref er um catgéﬁst a mo

SRR ATChiBH (%Od’@bf‘éﬁ‘rﬁé @s&e&%ﬂaﬂa bl :afévéaaéiwoaﬂmﬁmeth ylsilyl
carbeatermanidndstsso VoMt SusmasttdluBnecStartihvgifpenn BGanic Chemistry,

GemPAURY A Saw be-oktaines bywdisest e muitistep oxidation of the

methyl group by methods known in the art as for example those reviewed

in 15 M&Eﬁkbﬁ@@ﬁ%@ﬂ &r I NSRS DL AP0, WIGY. & scmmuted

Mare s eC|f|ca WO 2008/040651, PCT/EP2007/060094 -38 compound

BTy Bt oS IR ST s KRSy Wi R i BTetence
&1 relenealfehararmitted amfbr didanivle mes-bidisobdoyrowimiiée(AIBN) in an

inieitgolfenhaian e mmplpcanben tetasiariden iy dfradiatiegandhsatinge of
%ﬁ‘??&'\t’e‘fﬁnﬁ’{éfgﬁaﬁﬂ? aPFSQ ég’gﬁ = Or dibromide with for example

ammonium hydroxide to the ald yde 5 or alcohol and finally by oxidation

with uitab OXIdIZ agen for etrabut mpnium
permeiaBr?gang ﬁ%“r% |ne¥tgsjebo \%ien “Such eta]trl ﬁlgs’ér&era e'3 arylboronic acid

or arylboronic acid ester of formula AD, w1th DB mn the presence of a suitable catalyst,
preferably a palladium catalyst and more preferably palladium(IT)chloride-dppf
complexes, and a base, preferably sodium carbonate in an inert solvent such as toluene, a
compound DC is obtained. Compound AF can in turn be prepared by de-protection of
compound DC by methods known in the art.



O O NaH, DMF, BrBu4NMaO4 Br OH RTto 80CBrOH 111ON CIN X
CIN R3-OH R3 AB BA CACB s a Pdcatalyst Rg R8 Ba R TBtT: ROH
R4%~ R2 eeONONRR,3AGR3 RRSM4AF I-D (X=0) RAD
WRIEPRAAYEY, compounds of formula | can be prepared accorbfrigiR?007/060094
scheme 3 10 starting from compound CAQ -
(5-bromo-6-chloro-3-pyridinecarboxylic acid, CAS RN 29241-62-1) which
is commercially available or can be S6b&i&d by literature methods or by
oxidation of compound BA with tetrabutylammonium permanganate in

pyrid%)pe. Confpound CB is obtajned froy comp&ﬁﬁggﬁ@f@ by reaction Woh a
suitablyy SiStiteited primary orf%lcohml.oﬂam"nulaA pry” oP
phe rmula AB in 15 thequresénce of two orgngre equivale €of a
base, for example sodium hydride, in a inert solve% for exan®ple
dimethylfé¥mamide, at temperatur®s from room temperature to reflB&
temperature of the solvent, preferably at 70 C. Compound AF can then be
prepared by coupling a suitably substituted aryl metal species, preferably
a arylboronic acid or arylbororif¢ acid ester of formula AD., witk’CB in 20
the presenc@%@é‘j@éﬁ?@hitabléae Rprefeyably a palladiumicats

more prefe#&bky—pal&adiurggl id ;\d focomplexes, anoﬁl _.@
preferably sodiwh carbonate if.anjlinert solvent such as Blueke

6 g = R
R R Q. N 07N
3 R Ra
R M
=¥ Do AF
AD
TBTU, R1R2-NH
Base, DMF AG

I-D (X=0)

Alternatively, compounds of formula I can be prepared according to scheme 3.

Following the procedure according to scheme 5, compound AA. (5-bromo-6-

5  chloro-3-pyridinecarboxylic acid methyl ester, CAS RN 78686-77-8) can be used as
starting material. AA is commercially available or can alternatively be prepared by a three
step sequence from 6-hydroxy-3-pyridinecarboxylic acid following literature procedures
by bromination with bromine in acetic acid, preparation of the 5-bromo-6-chloro-3-
pyridine carboxylic acid chloride with phosphorus oxychloride and/or phosphorus

10 pentachloride and solvolysis with methanol.

Compound EB can be prepared from AA by reaction with a suitably substituted
primary or secondary amine formula EY in the presence of a base, for example DBU, in
either an inert solvent, for example dimethylformamide, or in neat DBU at temperatures
from room temperature to reflux temperature of the solvent, preferably at room

15 temperature,
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WO 2008/040651 PCT/EP2007/060094 -39 Alternatively, compounds of
formula | can be prepared starting from compound CA by protecting the

Wg%‘?f-.g{ﬁ&% with a suitable protecting group (P) to give comp%%q%l)lg&p%oa%

Riown in the art (Scheme 4). Suitable acid protecting grotps are
for example benzyl (Bn), benzyloxymetiyl{BOM), methoxyethoxymethyl

(MEM or allyl 5 roups and silyl groups such as trlmethylsn l, triethylsil
and t GBI TRERFS 10T IOPL ekl o o e Gl

mm'mmfé@mdp§% O¢lyaniity Glaeristoynicohnh the%@minSmgiIm;erle EB in
mbé&g}%e 3th @dﬁm) cﬁﬂ%ﬂ%%r%%&@ﬂiﬁ(ﬁp@fﬁ%‘fﬁﬂﬁ %IQX)rLferabiy
tq,?nxgi%arcg%a % )tzrig Ewl.ﬁ:: t&egrrzeéﬁge%%@ ?%Ikmgc %)Pf (1,1'-
Hmwlﬁérqﬁ%e rfé}‘ﬂ%’é)%%srﬁn Bﬁnmpéerably triethylamine or
dmheum)dﬁyhmmtﬂdeamnem@‘f’amm sesHrondiroohytemparatisrert@hefhex
temperature of the solvent, preferably at room temperature. By coupling a

suitalbly siestiit €8 ataetal &ﬁt@ﬁie& bpreferatily.aarndbesonicuaei G Dby

ruhgreMcAGd ealenaf formula Al }Pogﬁé&%i? x@ﬁﬁsﬁpﬁﬁ d%fn?eé&‘ 13RISxide,
Eatalyst 15 prefer b‘!l)l/i‘b’ﬁ%a"adlum

t and.more prefera
HIRERE SR R RSEEIS I 08 SHrre f%w%%aﬁmﬁ dioxane
earbwaigte in an inert solvent such as toluene, a compound DC is
obtained. Compound AF can in turn be prepared by de-protection of
compbutid: RQdwinpethodskrowdsinftheartiaW/ @ 2808040660 compound EFand

BQHJ%F% 9 QO oﬁ@)%ﬁﬁfﬂ@$&&%{§b‘m§%&cﬁﬂoﬁmﬂ A8\

9 NCIN ONR3CAD ABDB R'7 %J\I %
Ila_.ssleéea lﬁrisdﬁ: PPWH n e drt “or example cotupling reagents like ~carbonyl-

ditmidazole (CDI), N,N’-dicyclohexylcarbodiimide (DCC), 1-(3-dimethylaminopropyl)-
3-ethylcarbodiimide hydrochloride (EDCI), 1-[bis(dimethylamino)methylene]-1FH-
1,2,3-triazolo[4,5-b]pyridinium-3-oxide hexafluorophosphate (HATU), I-hydroxy-
1,2,3-benzotriazole (HOBT), and O-benzotriazol-1-yl-N,N,N’,N’-tetramethyluronium
tetrafluoroborate (TBTU) can be employed to affect such transformation. A convenient
method is to use for example TBTU and a base, for example Hiinig’s base(N-
ethyldiisopropylamine) in an inert solvent such as for example dimethylformamide at

room temperature,

Scheme 5
Q
o DB, 8 ~ o Pd catalyst
Br RT 10 160°C ] 7 Base
= o — Ry = -
| P | '\Ij N R’
Cl N Rx Ry-NH Rx =R r®
EY
A EB RS S
R
EC
;
R R s B,
r r® 1% i TBTU, Base R R
o 0 DIF %
1
NaQH 5 R
a (T — % e — T YN
4 - e R = R
RE/N N, ‘(::gi);a:’ne, REA?] N/ RIRZMNH RM/rF N
R R R
AG

ED EF I-D (X=NR!¥)
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RONRa\30ON RSI/MRR3 DC AF AD TBTU, RIR2-NH Base, DMF
AG R6R30O Rs\I\N.R i R2O N R3 I-D (X=0) Alternatively,

Wégﬂ&g}a%@i of formula | can be prepared according to scherggﬁmmmﬂmo%
ollowingt

e procedure according to scheme 5, compound
(5-bromo-6 5 chloro-3-pyridinecarboxyli¢4cid methyl ester, CAS RN
78686-77-8) can be used tarting material.. AA js commercially
vl A S DA RP RSty S BB bl B s o B R o
G hyehoxs-Bipyriine carbosaiccadiing Howinpditedarlferprosedures by
bromination with bromine in aTcetic acid, preparation of the
5-bromo-6-chloro-3- pyridinéXcarboxylic acid chloride with phosphorus
oxychloride and/or phgisphoys 70gFentachloride and solvolysis with
AA by reaction with a
ige farmula ®Y in the
either"]zhn inert solvent, for
U at Bfmperatures from room
temperature to reflux temperaféire of the solvent, preferably at room 15
temperature. WO 2008/040651 PCT/EP2007/060094 -41 Compound ED
can betpreparediByCauptiing a Rtitablys substiflLitec-aripkfoetalispeciesiof of the
farmula EC, preferably a. arylboronic acid or arylboronic acid ester, with
EB in the presence of a suitable catalyst, preferably a palladium catalyst
and more preferably palladium(lhacetate/tripheqylphosphine mixtures
orpalladium (Il)chloride- dppf (1,1'

suitably substituted primagy orsecongary
presence of a base, @Br'exaniiple DE

wherein R’ and R are as defined herein before, with the help of an activating
agent under basic conditions, and, if desired, converting the resulting compound of

formula I into a pharmaceutically acceptable salt thereof.

Activating agents include coupling agents for the reaction of compounds of
formula I'V with amines of formula V as for example N,N’-carbonyldiimidazole {CDI},
N,N’-dicyclohexylcarbodiimide (DCC), 1-{3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride (EDCI}, 1-[bis{dimethylamino)methvlene]-1H-1,2,3-triazolo{4,5-
b|pyridinium-3-oxide hexafluorophosphate (HATU), 1-hydroxy-1,2,3-benzotriazole
(FOBT), or O-benzotriazol-1-yl-N,N,N’,N’-tetramethyluronium tetrafluoroborate
(TBTU).

Suitable bases include triethylamine, diisopropylethylamine and, preferably,

Hiinig’s base.

Alternatively, compounds of formula I wherein A is N can be prepared by a

process, which process comprises coupling a compound of formuia

wherein R', R, R* to R® and R" are as defined herein before, with an alcohol of the

formula
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wgmsi

5 bis(diphenylphosphino)ferrocene) complexes and a base, preferably
triethylamine or sodium carbonate in an inert solvent such as

rmamide or toluene. Compound EF can then be W (
saponi c6§t1|on of compound ED by methods known in the art, for ex(ior%)g?gg%

by saponification with an alkalimetal hydfdxide, for example sodium
hydroxide, in a suitable solvent, for example a mixture of dioxane 10 and
water. In the following step com%o'ﬁH_d‘s of formdla | are obtained from
compound EFand the corresponding amine of formula AG by suitable
amid&’BeisH Brisingddaeadscimhefseerdadip REs sk abivinstatha diptdemg etal
exdopie couplindeseradentsyiken (he-carhonyleaiimidad elef¢Gbla I into a
gﬁa%fgi%ﬁ!&g@_ﬂ&%ﬂ?&lﬁgm%@&@’ 1-(3-dimethylaminopropyl) 15
-ethylcarbodiimide hydrochloride (EDCI),
1-[bisdi lami thylepe]-1H- Ao Deaferr . :
2 5 o D et s b, Brefened el sappgte i
FEHYRSRRNES -henzotriazole (HOBT), and
O-benzotriazol-I-yl-N,N,N',N'-tetramethyluronium tetrafluoroborate (TBTU)

can bENEHBIBEY 8 Srere sithvHndR st Homudnledieninfdiibda for
Hae fop BkamplerTBIdland fobastndertexampla dtinig's base(N 20
ethyldiisopropylamine) in an inert solvent such as for example

dimethylbspramics’ QN FIC MpaatesfSehems » cOmbbRRILIRs R FB by
9@?&5@9&3% e 1-1 Br R?[it 1§QC§13/0 (Ii\l Nt' 3 Ry. CI N Rx Ry- Rx Rs
N S R S R Y e B Rl e e
eremeer st Nveiarbarberprics rifie- da xparhpboRiRacid, (4-
R#] Mo &By{NPRE1YIDb 1N i dRot RtRfluoromethoxyphenylboronic acid) in an
appropriate solvent such as 1,2-dimethoxyethane in the presence of a suitable catalyst
such as tetrakis (triphenylphosphine) palladium (0) and a suitable base such as sodium
carbonate at temperatures typically ranging from 0 °C to 120 °C; a protocol commonly

known as the Suzuki reaction.

Transformation of a compound of the formula FB to a compound of formuta FC
can be effected by palladium catalyzed insertion of carbon monoxide into the aryl-
bromine bond in a solvent containing an alcohol such as methanol under an atmosphere
of carbon monoxide at pressures typically ranging from 1 bar to 200 bar and
temperatures typically ranging from 20 °C to 150 °C.



AG ED EF I-D (X=NR") WO 2008/040651 PCT/EP2007/060094 -42
Alternatively, compounds of formula I, wherein A is N, can be prepared by
ss, which process comprisescoupling a compound ofgrormula R'
W:Sﬁ;&ﬁﬁ]ﬁﬁmr R N wherein R, R2, R'to RS and R" are as S e
before, with an amine of the 5 formula-M44NR3R14 V wherein R3 and R14
are as defined herein before, with the help of an activating agent under
basic conditions, and, if desired, coﬁ@g?fﬁfgﬁthe resulting compound of
formula | into a pharmaceutically acceptable salt thereof. 10 Aﬁti(\fating
a\aents include coupling agemts for the reaction of compounds of “f@rmula

IPWigh asrifies of fofmUia V as for e f'-carbohiidiimidagate, Mg, -PH
GD m'-dic clohexylcarbodiimide (IDC |
T y %;gﬁ e N INH

*(3-dithett{faminoprgiiy)-3-ethylcarbodtimicd¥nydrchiofibe (EBET), N7 NH,
1-[bis(dimethylamino)methylene]-1H-1,2,3-triazolo[4,5-
b]pyridifiym-3-oxide hexafluorophosphategHATU), 1-hydroxy-1,2,3-beg¢
zotriazole 15 (HOBT), or O-benzotriazol-I-yl-N,N,N',N'-tetramethyluronium
tetrafluoroborate (TBTU). Suitable bases include triethylamine,

diisopropﬂﬁ@ﬁﬁ%ﬁg&g@ préferably, Honig's base, AlternativelyH
compounds of formula I wherein Alis N, capbe preﬂé%‘d by a 20810 RjSS.Ph'
which process comprises couplthg |co\ pound of formura R’ 6'Ra BI

N NR IV Ral RZBrN R whergirRWR2,dR' to R8 and R" are &3 defimed Br
herein before, with an alcohol of the

FD FF
- R R? , R, .R°
activating agent N7 amine or N
amine tcohol '
- XY X
- l ,I base 17N, Z 3
RN B R™ NTR
FG I-E
R R
Ph = R®
RB R?

Compounds of the formula FC can be converted to compounds of the formula FD
by reaction with a source of nitrite, preferably isopamyl nitrite in the presence of a source
of bromide such as metal bromides or bromine containing solvents such as dibromo-
methane and an activating agent such as hydrobromic acid or trimethylbromosilane at

temperatures ranging from -26 °C to 80 °C, typically at ambient temperature.

Saponification of compounds of the formula FD to compounds of the formula FF
can be carried out in the presence of a suitable base such as a metal hydroxide, preferably
lithium hydroxide, in an appropriate solvent such as tetrahydrofuran and mixtures
thereof with water at temperatures ranging from 0 °C to 100 °C, preferably at 20 °C.

Coupling of compounds of the general formula FF with amines to give compounds
of the general formula FG can be carried out by methods used for the formation of
peptide bonds. In one particular aspect of the invention compounds of the general



formula WO 20081040651 PCT/EP2007/060094 -43 R3-OH VI wherein
R3 is as defined herein before, in the presence of a metal hydride or metal
rhopate, and, if desired, converting the resulting compoun rmull
W(l(jna%gtag)agﬁgg%maceutically acceptable salt thereof. 5 Preferablﬁq /eht,%%%@ﬁ%om
hydride is sodium hydride. Preferred metal-carbonate is cesium
arbonate. The synthesis of compaunds with the general formula |
B AN CAR BB <R BikHE G AL OraING 0 thR rSiIBwing Yardridtethyl-
Hrergr i) cbmpbuhdrofformmulareA sdvebestrdnsfohviddrovatbenspodrtlofequently
fermua bBhhe O eaciaRanihoakyiRBropic3GEs (Rxemphfistihb Py fghig’s
_?aesﬁns restricted to phenylboronic acid; 4-fluorophenylboronic acid;
-chlororophenylboronic acid, (4- trifluoromethyl) phenylboronic acid or
4-triflyoromethoxyphenylboronic acid) in an ropriate solvent such as
S 1 o RS O R R L S oA R B S e of
REAIES anidRBHAS b SHIvEE) soliradnsHT oY dHadhsilieapiapdsesuch as
sodiuhyl il earbotiateegirteemperdtusesdylpibadty pacfginpl franme &stof 12OGiine

ARIPLGAEOMMONAIY KNoWR A5 i1 SHFHKLIERCHRNLTARSIADAHOR O & N-
com ogn(igo thg, formuE&FB t%e compound of formula FC can be . o
STHECHEY By WAt cafaly Zed H8EPH8N O HILBH MoRcRRde inte e ar

10 plerhine Bondsines solvetiltohtatmingams asoHdlsticleas riethadnsbdivge hydride
an aimosphere 20 eteaes mopakisie atipraskliremppical v rangiegetommula
] par to 200 bar and temperatures typically ranging from 20 C to 150 C.
WO 2008/040651 PCT/EP2007/060094 -44 Scheme 6 ' Br N Ph' H3C.0
ET~NN$‘%&O§§§tB§§Q%% ehcm%) uijg |§1‘:3Ld l;lez%gozn E«gl{fl))ag%lzesl\lo;lglljghg s(acs)éggczribed
in scheme 6 needs not necessarily to be run in this sequence. An alternative viable

15 sequence would be reaction with amines or alcohols, followed by saponificationion and

finally amide coupling.

Scheme 7
iscamylnitrite amine or
BrINiPh' trimethylbromosilane BrIN\ Ph alcohol Bra Ny -P1
. —————-;
B X 1X
RN NH, RN B base R7ONTTG
EB GC €38}

Cco

Pd(OCAc),
R1NH2 Base

Pd(OCAc),
Base

H,C.

8]

o RKNH
H
, LiOH . amine N._ PR
O)\ N‘\. Ph U 0 N\ Ph - e O E -~
17 E < E - 47 =
NT G R"7ONT TG R N™ G

R

activating agent

GF fele] I-P

Alternatively, compounds of the general formula FB can be transformed to
20 compounds of the general formula GC by essentially the same conditions as described
above for the conversion of compounds of the general formula FC to compounds of the

general formula FD Compounds of formula GC can be reacted with amines or alcohols
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FA FB FC isoamylnitrite 1-13C, OH trimethylbromosilane 0 LIOH O Noh
ONjPh" R N Br R" N Br FD FF activating agent RAN..R R R 2 amine or
N_ amine O N~ Ph alcohol ON Ph' ibase RilNRa 17 R N Br FG I-E R4

WREBHYRS R, Compounds of the formula FC can be convented 18’ 7/060094

compounds of the formula FD by reactidf with a source of nitrite,

preferably isoamyl nitrite in the presence of a source 5 of bromide such

A TREEANSBANAES T IHARME CBnTAiFG SBIvErRESERdofiBFgHE EG to

wretirane &nd amactviiingebtegpstfehasly drobpomids aithonula GD. Further

:fﬂm@mﬁﬁml %%n@ka??&hﬁ&mt@mt%@ge@?sifigﬁm@ APk & Q?dﬁ of the
ically at amhi emperature. ,Saponification, of comapounds e

T SR 1 L R R Bt A RS el GG,

BresediBBurdseitsiscnase buenkCEmena Wdnsthnsls sesraibgsiyotghe

lithivsfodnydioxiol;dmpaouadprdphatesohldatrsuthiasttettayshiatisraintangtneral

RIS RIS Of WIEBDWALES 3F IR RSRIVIE S ANcig BN SalR L9 e general
Qrefer at 20 C. Cou Ilnig of comlgéj)ynds fr%%e general formula FF wﬁh
n laFGc

LORRE L OB RO A S Hr g AN R an be carried out
by methods used for the formation of peptide bonds. In one particular
aspect'dt HENAAREETPERR OIS B tHePgEREr Ao gspploauBse CD can be
PETieP2eD7 060094nd S fohmgdacvacimbele difiénted yd fimilladiidn catalyzed
chipogaa A RaBHoRMIHR bIEHOro AReiiePIaRRAYDdimathi:aminesimilar to
nnstteglvent sueh Az dichioromethane, angl ibseguently. couplegto,
amines in_the presence of suitable bases Such as t %ylramlne or
%ﬁ@gdﬁggéh_e general formula FC.

Scheme 8
= ""'"‘N’-\
G -0
L Q L
I M -0 HSC"'O
Bre__N. _Ph' HG Br_Ng_Ph' co
T 2 T 2 A
-
RSN N, base RN N7y, PdOAc, g ’N/IN “
Base Q
FB He HD

P

R‘[
N
. . activating agent '
LioH HOOC.__Ng_Ph amine o Ng-Ph
I /I - 17 I =
17
R N™ "N R N™ "N
L-Q L-Q

HF -G

Compounds of the general formula FB can be transformed into compounds of the
general formula HC by reaction with compounds of the general formula HG in which
the abbreviation Lg stands for a suitable leaving group such as a halogen group or a
mesylate group and Q stands for a carbon chain consisting of 2 to 3 methylene units or a
chain consisting of 2 methylene unit an oxygen atom and an other methylene unit.

Further transformation into compounds of the general formula I-G can be carried out in
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5 Compounds of the general formula FG can be reacted with a wide
variety of alcohols and amines in suitable solvents such as
gi%@mﬂ{%{namide or dimethylsulfox.ide ip the presence of 3 gg&%%% 1060094
ase, preferably an excess of the amine itself or tertiary aminé bases
exemplified by triethylamine, Huenig's bdge or N,N,N',N'-
tetramethylguanidine, in the case of reaction with amines or in case of
AERBN MY T SRIGHBI AT SRIBBALB B (e BFE BAS B BHEN Ingtanpounds
loy dinicigs epeeferatuly Eddium hydride or metal carbonates such as cesium
carbonate to yield compounds of the general formula I-E. Saponification,
amide_cauplinglanfifseactioh withlaniings«pnait abalsdasdeschidrae Siktarting from
sghemef ﬁ%%r@@kﬁl@&&ﬁ%fbﬁ@o*ﬂ%ﬁ%';E‘sﬁﬂi‘t%ﬁ@%%fé‘?a@#%@é&%@@é(ﬁiyst
S

viable 15 sequence would be reaction with an-rines or alcohols, followed

By SApBhifAREION D ARSIRS ARYEE T ﬁ%’?@g. CRRRHRE P08y itrite
anineelsBicksPhehirhe tnibrhaosiane BrnicN iPrragied moltBAN iPR'inert solvent,
R/ exlidiNiE 2oRidheNX B eiasee iRk o INKfzil bR @ 460Dy 6 Qo G ek £eg) 2cis-
R A SR
RRSHZIOEY; Betipditidd6rone gerbmaiimihi PR EA 5 RarSp ARt ™
2osmpoaridsheflthidinepeirdl forhesa &C. by essentially the same

conditions as described above for the conversion of compounds of the
generadfonmuia drCrfacompoundd tfthengénéRaldaimulanfb@dsmygobntie mula

PEfoImua f3te£80:HL WHR AminesRLalcales \VOREIBHEERL,

PC;I'/IE 129.%3./06 094 é under conditions escgibe abg{)\{e}flogi furan and
E5RVERSIbH OF ComPOtnas of fotARHE PG o EoMpatings of Tammlia 1

JRSKETES prererE Nty denes s thanel firsuRe BB S uptiRg from 0 °Cto 100 °C,
preferably at 20 °C.

Coupling of compounds of the general formula IC with amines to give compounds
of the general formula ID can be carried out by methods used for the formation of
peptide bonds. In one particular aspect of the invention compounds of the general
formula 1D are activated with a coupling reagent, for example TBTU (O-benzotriazol-1-
yloxy}-N,N,N’,N'-tetramethyluronium tetrafluoroborate), and coupled to amines in an
inert solvent such as DMF in the presence of suitable bases such as triethylamine or

Huenig’s base.

Compounds of the general formula ID can be transformed into compounds of the
general formula IE by reaction with alkinyls of the general formula XB. Advantageously
this reaction is run in the presence of a suitable catalyst system, for example
bis(diphenylphoshinoferrocene)dichloropalladium(1I), cuprous(I)iodide and
triphenylphosphine on polystyrene in the presence of a suitable base, for example
ditsopropylethylamine or diethylamine, in a inert solvent, for example tetrahydrofuran or

dimethylformamide in a microwave oven at 120°C.
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transformation of the compounds of the general formula GD to

- compounds of the general formula Il _F can be accomplished via
w@&%@?@@ﬁs of the general. formula GG, 5 and compounds oftg1

e
general formula GG using the methods described for the transtormatian o0

of compounds of the general formula FB4b-compounds of the general
formula FC and of compounds of the general formula FD to compounds of
the general formula FG via compouﬁ%&?‘ﬂi‘ﬁ%e general formula FF. In a
further aspect of the invention campounds of the general formula GD can
be to transformed to compeunds ofthe general formula I-FRdirec ly tgy

palladium gatalyzegl arbon @ in the rese@ggom@%roprl ines
. F$7| . H L LA

uni n atherudse e aboye described tran: N
Of{ ds of the general fo hyle FB.to,,compounds of the geheral L _ .,
formula FC. Scheme 8 G = LQ 19,~,0,~,Fg HC O BrI N Ph' HG Br NPh' R

CO ON' Ph' R" N NH2 base R" N --Q Pd(OAc)2 R" I N N™1 Base \--Q
FB HCID RN LiOH HOOC~N' PHBam nactivating agent 0JJ N jPh' 19

RNL-QRNNIL-Q 15 I-G Compoungs of the genergl formula FB can
be transformed iy B)‘hndscpf the denerar formmila HGC 11/ reaction
le léavi

withegeEnpapngs of lhe general fiormuia HG X% which t
stands-for-arsuitdb fig gfoupisuch as-a+alog&n g
mesylatengroup and c~’- oS Tox'a carbon chain consisti
methylene units or a 20 chain consisting of a methyletig"tinit an oxygen
atom and an other methylene unit. Further transformation into
compounds of the gener® formula |_G can be carried out in \§O
2008/040651 PCT/EP2007/060094 -47

hydrogenation

I-C

Compounds of the general formula IE can be hydrogenated to give compounds of
formula I-C. Advantageously this reaction is run in the presence of a suitable catalyst
system, for example palladium on charcoal, in a inert solvent for example ethyl acetate or
ethanol, at suitable temperatures and pressures, for example at room temperature and
hydrogen pressures of 1 bar.

Alternatively compounds of the general formula 1B can be transformed into
compounds of the general formula JC by reaction with alkinyls of the general formula
XB. Advantageously this reaction is run in the presence of a suitable catalyst system, for
example bis{diphenylphoshinoferrocene)dichloropalladium(II), cuprous(I}iodide and
triphenylphosphine on polystyrene in the presence of a suitable base, for example
diisopropylethylamine or diethylamine, in a inert solvent, for example tetrahydrofuran or
dimethylformamide in a microwave oven at 120 °C.
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analogy to the transformation of compounds of the general formula GD to
compounds of the general formula I_G. Compounds of formula | can also

e prepared according to scheme 9 starting from compound AA b
eb(?%fggfg?ﬁfve aryl.ation using a suitable arylmetalspecies arFoCEé‘%gwgi’f%“’“%
system in an inert solvent to give an intes#fhediate IB. Advantageously

such a arylmetalspecies might be an arylboronic acid which is reacted

with AA in a inert solvent, for exam%ﬂé‘it’é‘lﬁéﬁ’ﬁe, in the presence of a
palladium catalyst, for example tetrakis- (triphenylphosphine)palladium(0)

or bis(diphenylphoshinoferrocehe)dichloro- pallagw__r[_lgwl), arkd a
sodium carbonate %l(; le 3 i34rang§)ng from rogm 10 tem
the heil] int of the le\ge ponifidation of compoundg’
formula B to give compoﬁndSR@ft et rmdfa IC can be carried o4t j
présefice Bf a suitable base suctras\a ndtal hydroxide, prefer
hydroxide, in an appropriate solvent such as tetrahydrofuran and mixtures
thereofvith water or methanol at t@mperatures ranging from 0 C to 200 C,
15 preferably at 20 C, Coupling of compounds of the geperal formula IC
with amines to gjve omlgpunds of _the generall forgaulaﬁD can be ca_rried
out PMrE@&%QQS u f the f matlonsggon%gigge NG

aspect-of-the in of the-gereral gferm 1
activated with a couplinglr ent, for example TBTU (@tbefzetriazol-1 20
yloxy)-N,N,N",N'-tetra eth@lur%nium tetrafluoroborate), and c'\é)upﬁed to
amines in an inert®6lvent such as DMF in the preserﬁﬁee of suitable bases
such as triethylamine oPPHuenig's base. Compounds of the'general
formula ID can be transformed into compounds of the general formula IE

this reaction is run in the presence ocatalyst system, for
example bis(diphenylpheshinofgrate propétiadium(ll),
cuprous(l)iodide and triphenylphospkinelonaolyStyrene in the presence
of a suitable base, for example diisopr pyll\éthy amine or diethylamine, in
a inert solvent, for example tetrahyd?Fo uran,Qr dimethylformamide in a
microwave oven at 120C. WO 2008/040651 PCT/EP2007/060094 -48

SCher@gngpgt%lﬁsSofE&lse gerlizgaﬁf%rmula JC can be hydrogenated to give compounds of

formula JD. Advantageously this reaction is run in the presence of a suitable catalyst
system, for example palladium on charcoal, in an inert solvent for example ethyl acetate
or ethanol, at suitable temperatures and pressures, for example at room temperature and

hydrogen pressures of 1 bar.

Saponification of compounds of the formula JD to give compounds of the formula
JE can be carried out in the presence of a suitable base such as a metal hydroxide,
preferably lithium hydroxide, in an appropriate solvent such as tetrahydrofuran and
mixtures thereof with water or methanot at temperatures ranging from 0 °C to 100 °C,
preferably at 20 °C.

Coupling of compounds of the general formula JE with amines to give compounds
of the general formula I-C can be carried out by methods used for the formation of
peptide bonds. In one particular aspect of the invention compounds of the general
formula JE are activated with a coupling reagent, for example TBTU (O-benzotriazol-1-
yloxy)-N,N,N',N'-tetramethyluronium tetrafluoroborate}, and coupled to amines in an
inert solvent such as DMF in the presence of suitable bases such as triethylamine or
Huenig’s base.
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O ArB(OH)z O saponification O Br\O~R7R OiR~\I\OH CINR"CIN
R"RCINR,AAIBIC - RRsRaR /O Rt6 Rs Re XB O amide coupling 7 \

. i HLR Ri\N,R nRaRI-NHzCINR N R17 ID IE hy ion. |
S EE T

R R N Ra I-C Compounds of the general formu

hydrogenated to give compounds of forratita I-C. Advantageously this
reactign is run in the presence. of a sujtable catalyst 5 system, for example
palladilii R EHARLIET, SHPSTHE SNt 151 e ki pTEPEtHI a8 3Rd-grouP: be
etepmost atcsuitatyéotérhperatiirds and bressdved, ffomekapleatpiodm a
%{Hﬁg&iﬁmﬁqﬁml ! ewldﬂefgm @fgﬁﬁ%ﬂ?@;ﬁﬂ)]a&c?fleﬁg%rsﬁl@éiM@MtQ@l@}@ﬁMﬁlﬁ%ymm,

the gene rmula trans ed | COMRPOUNds.0 . :
B R A O ST TR B i e
EAVEHdgEBtERPIRIS et Bh TS RIS A& 5T bash e srarairabiro Reaiapine, at
slestend, fionexample histdipheln@pHostngofe rrocene)didhibfopalitditan(I1),
cuprous(l)iodide and triphenylphosphine on polystyrene in the presence
of a sDitphle:base ofor @xapopiel diitepropylethylatnine:-engwthylanmina;in XB,

@a&q il a‘%‘al%@&ﬁ’ Mhei@gho %J%gﬂ%}é@;%&%?sﬁh% &&@&%Qé@ f%ry @umtiﬂ)qei Q%%/ent, for

microwave oven at 120 C. WO 2008/040651 PCT/EP2807/060094 -
%{gﬁﬂ%l& _anol, at room temper&tmre.
Scheme 11
==—TMS
R16-Br — RE&—=TMS —= Rz
X XA XB

It will be appreciated, that the compounds of general formula [ in this invention
may be derivatised at functional groups to provide derivatives which are capable of

conversion back to the parent compound in vivo.

As described above, the compounds of formula I of the present invention can be
used as medicaments for the treatment and/or prophylaxis of diseases which can be
treated with HDL-cholesterol raising agents. Examples of such diseases are
atherosclerosis, peripheral vascular disease, d.yslipidemia, hyperbetalipoproteinemia,
hypoalphalipoproteinemia, hypercholesterolemiia, hypertriglyceridemia, familial
hypercholesterolemia, cardiovascular disorders, angina, ischemia, cardiac ischemia,
stroke, myocardial infarction, reperfusion injury, angioplastic restenosis, hypertension,
and vascular complications of diabetes, obesity or endotoxemia. The use as medicament

for the treatment and/or prevention of dyslipidemia is preferred.

The invention therefore also relates to a pharmaceutical composition comprising a
compound as defined above and a pharmaceutically acceptable carrier and/or adjuvant
which are useful for the treatment and/or prophylaxis of diseases which can be treated

with HDL-cholesterol raising agents.

Thus, the invention relates to a pharmaceutical composition as defined above for
the treatment and/or prophvlaxis of atherosclerosis, peripheral vascular disease,
dyslipidemia, hyperbetalipoproteinemia, hypoalphalipoproteinemia,

hypercholesterolemia, hypertriglyceridemia, familial hypercholesterolemia,
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R7\I\N,R' Re (/HNR" R16 I-C Compounds of the genera
formula JC can be hydrogenated to give>¢ompounds of formula JD.
Advantageously this reaction is run in the presence of a suitable catalyst 5
YR SROr B fbﬁﬁfé‘ﬁﬁnﬁsgﬁ%ﬂ%lr%%é??ﬁf%ﬂ‘i%ﬁ LENENTRR B hple
etfarktentatpedratranolnaksgitibletiemperasindy pertprass uraky feular

e¥ApRIeRHKOIIIBARC LIS aRdndydiegan. pressures of 1 bar.
Saponification of compounds of the formula JD to give compounds of the

formula ,JEcaneRe anect QUL iRbeiBresenes @fansuitahIe PAReRYERAS and/or
ethemep BTk SRR gty BB (T feHow C apraretabhcanpe @d of
Coupling of commipoLindsaf the genemahisenciauth wikh aadpesitergiv®rosis,
?}Q%%%%scular disease, dyslipidemia, hyperbetalipoproteinemia,
hypoalphalipoproteinemia, hypercholesterolemia, hypertriglyceridemia, familial
hypercholesterolemia, cardiovascular disorders, angina, ischemia, cardiac ischemia,
stroke, myocardial infarction, reperfusion injury, angioplastic restenosis, hypertension,
and vascular complications of diabetes, obesity or endotoxemia. A method for the

treatment and/or prophylaxis of dyslipidemia is preferred.

In addition, the invention relates to the use of compounds of formula [ as defined
above for the preparation of a medicament for the treatment and/or prophylaxis of
diseases can be treated with HDL raising agents. Examples of such diseases are
atherosclerosis, peripheral vascular disease, dyslipidemia, hyperbetalipoproteinemia,
hypoalphalipoproteinemia, hypercholesterolemia, hypertriglyceridemia, familial
hypercholesterolemia, cardiovascular disorders, angina, ischemia, cardiac ischemia,
stroke, myocardial infarction, reperfusion injury, angioplastic restenosis, hypertension,
and vascular complications of diabetes, obesity or endotoxemia. The use of compounds
of formula I as defined above for the preparation of medicaments for the treatment

and/or prophylaxis of dyslipidemia is preferred.

In addition, HDL raising agents of formula I are useful in combination or
association with another compound, said compound being selected from the group
consisting of an HMG-CoA reductase inhibitor, an microsomal triglyceride transfer
protein {MTP)/ApoB secretion inhibitor, a PPAR activator, a cholesteryl ester transfer
protein (CETP) inhibitor, a bile acid reuptake inhibitor, a cholesterol absorption
inhibitor, a cholesterol synthesis inhibitor, a fibrate, niacin, a preparation containing
niacin or other HM74a agonists, an ion-exchange resin, an antioxidant, an ACAT

inhibitor or a bile acid sequestrant.

The invention therefore also relates to a pharmaceutical composition comprising a
compound of formula I as defined above in combination or association with a
compound selected from the group co_zisisting of an HMG-CoA reductase inhibitor, an
microsomal triglyceride transfer protein (MTP)/ApoB secretion inhibitor, aPPAR
activator, a cholesteryl ester transfer protein (CETP) inhibitor, a bile acid reuptake
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of the general formula I-C can be carried out by methods used for the
formation of 15 peptide bonds. In one particular aspect of the invention

r%ounds of the general formula JE are activated with a ¢

ouplin
/i Pc%mgommﬁmm

Hf(}?g} example TBTU (O-benzotriazol-I-
yloxy)-N,N,N',N'-tetramethyluronium tetrafluoroborate), and coupled to
amines in an inert solvent such as DMF in the presence of suitable bases

dpkibirrtashrsisiAkBromteRig S BHSE ARty serybsimaiess inhubitor, a fibrate,
RETiIE P 200710600 94nt50iGompoundstbéthéhdeterab fdnmulai XB cxahaife resin,

R Qenenants-a0aryaromi. 08 Praparedagearding 1 wabgme 11. An
aryl bromide fformul%fé !:sarggegple in a,. Son?gashlra type reaction with

&ﬁ/ar%?ﬁwsﬁ? gggfﬁ)etne using aaélwt%?éhgg%’lyst system, for example
tetrakjs(triphenylphosphine)palladium(0) and cuprous(l)iodide, in an inert
5 solverit, FoFE Bré‘?ﬁa AES 1 RS e %%@&%@f%‘?‘élﬁéﬁﬁp fined
dhespropyrahiingioat oeksyadadeempbratpms oforksceriptleBOChtgyive a
compoupdnifeMdaciA rdearatasHan:of, acampesisaotdoraiia o s iefer
%%e%ﬁ%ﬁfiﬁ?g(foﬁfs%%%ﬁg SRR ?%1@,& '%X%&’a%’gﬁhﬁ 20856, . example..,
otassium carbonate, in a suitable solvent, for. examg e methanol, at.
RISl FarTe P 'sEREfs Tk RIdbBP R oigrs IR #PseseRoKs
finvitiibve, ambrdeitted syhdtdhieicbibpouadd oftgenaral, fopmepladiontbigitaining
inventign.mayberderiyatised a1 funclional 4raups 18 previda.derivatives
V\g}llll h are czggb{l&gfs convers%o{%rbt ck to the arent com ound.i vivo

.15
Hor qg a % uesiran e g{?garat 01 O atﬁne cament.io {reatment
S descripe ove, t compounds rmula 1 of the present invention

A BePTd A% hoé disgtifs S hors thib eresdaiesie dirdiph prbryrrsdsrase,
disbasesnvhich cartbipdreatedarith, Hpb«thiokistgroleaising.agents.
Eﬁmlﬁ%@@w}ﬂig!ﬁ;ﬁé@ﬁg@,&&lﬁ;agtg%ﬁiﬁmér_%y@@wa%@ém&ﬂ?f
dlsgase cﬂ{}{sllgldegla, Y .erbete}tlll oprote(ljuemlal, . \ dial
RO BB opTota eI, Hy P St S ARy SHAGT CoRGaHiE,
aIEPRO FiYBErERE | E5 T IEIEIeR e st disvissesiardRGigeTe nanrpingscular
isohelittaicardiadaisahe wiasitstookedmyoaatdial infarction, reperfusion
injury, angioplastic restenosis, hypertension, and vascular complications

of diaipptasvahesityiey ndeiexamiahd el $Reas-MBLCAMNEN: Fo6HRGlaxis of

! ?s%ésmg%?f%d!% BLavention.of dysfinidsinia s preterred., 1he invention 4
therefore also relates to a pharmaceutical composition“comprising a

comprises administration of a therapeutically effective amount of a compound according
to formula [ in combination or association with a therapeutically effective amount of a
compound selected from the group consisting of an HMG-CoA reductase inhibitor, an
microsornal triglyceride transfer protein (MTP)/ApoB secretion inhibitor, a PPAR
activator, a cholesteryl ester transfer protein (CETP) inhibitor, a bile acid reuptake
inhibitor, a cholesterol absorption inhibitor, a cholesterol synthesis inhibitor, a fibrate,
niacin, a preparation containing niacin or other HM74a agonists, an ion-exchange resimn,

an antioxidant, an ACAT inhibitor or a bile acid sequestrant.

The compounds of formula I and/or their pharmaceutically acceptable salts can be
used in the form of pharmaceutical compositions for enteral, parenteral or topical
administration. They can be administered, for example, perorally, e.g. in the form of
tablets, coated tablets, dragées, hard and soft gelatine capsules, solutions, emulsions or
suspensions, orally, e.g. in the form of buccal cavities, rectally, e.g. in the form of
suppositories, parenterally, e.g. in the form of injection solutions or infusion solutions
for intramuscular, intravenous or subcutaneous injection, or topically, e.g. in the form of

ointments, creams or oils, Oral administration is preferred.



25 compound as defined above and a pharmaceutically acceptable carrier
and/or adjuvant which are useful for the treatment and/or prophylaxis of
i§§)§ﬁﬁ§6g\ihich can be treated with HDL-cholesterol raisingﬁgﬁdﬁ%bé% 8004
e Invention relates to a pharmaceutical composition as defined above tor
the treatment and/or prophylaxis of athe?dsclerosis, peripheral vascular

disease, 30 dyslipidemia, erbetalipoproteinemia, .
Pyt Bh R O e B BB R e g amanner
febighal iy pefondiesteraimiasoweiiliod 8104088 b P nEr2 o riesobed
ahsarikseakdiserdass ianginarisehamial cardipaiscbamiapstioks; in

myesRiah IMArsHen wﬁ%&%’éﬂﬁ'&ﬂ#%@éﬁ%” g&'@%@& tRRIeNORcal
hypertension, and vascular complications of diabetes, 0 esﬁ’ty or )
SRR B RrGBErEUBIHHENE PRATTERIO To RS Al RIgpable
fotither tigaidnantiena/oerBlp roghifldxis of, disedsbswhicty danh BShuveated

with FFDL-cholesterol raising agents, which method comprises
admirsistehirgartleerapeutibally effectiveampuiit ofréicanpetidd it also organic

farmyias e Ratglt i Peediberent KSxarRles . plisHE R ISRARE S1AIE !, tlc,
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restenosis, hypertension, and vascular complications of diabetes, obesity
8?%%%?8&% :%“H%?ﬁ&arfb‘? tWé"%%tFﬂé edﬁ&l%if%%bﬁﬂﬁ&l&&% and syrups
dyslipideminle praferpedyal additien itMer isventionl rélatds touiteblesaufer
cempalTdsiafdarmua hasndafines: daabryefanthe sreRapliNOfidcerol and

i t for treat hylaxis of di .
TP SRR PR PSSR0

. EX; of such diseases are .
hprrBel RS poipnard raclimidrdud ppllipiisitgble carrier materials for
hyiperbetalipeproteineghicsridyp catphatipbproteidemidgetic glycerides, hydrogenated
bypersialesteolemia JaypestialycaridemidsJaoNliakrols, polﬁ:thylene glycols and

héﬁ rchgle:sterolemia, cardiovascular disorders, angina, ischemia, cardiac
cellulose at

(§ VCS, . . . : .. . .
Ischemia, 50 sltroﬁ<e, myocardial infarction, reperfusion injury, angioplasti.c
hypertension, and vascular complicatigns of diabetes, obesity

restenopsis,
o entOHLEHIL A FeRISE 5P ESFABURAS B O 1o e BB Tor
thepraparstam dfaradid s Soeths telatdrentraing/ Sreprophiifaxissofre,
dyskipideetiadespselebipebrinatditian ahtDhisin g anisdoffasmdia katne into
useflin Qiﬂ?&.{?ﬁh?&ﬁéﬂ%ﬂﬁ%&p with another compound, said

t

compound being selected from‘the group

The therapeutically effective amount or dosage of the compounds of formula I can
vary within wide limits depending on the disease to be controlled, the age and the
individual condition of the patient and the mode of administration, and will, of course,
be fitted to the individual requirements in each particular case. For adult patients a daily
dosage of about | to 100 mg, especially about 1 to 50 mg, comes into consideration.
Depending on severity of the disease and the precise pharmacokinetic profile the
compound could be administered with one or several daily dosage units, e.g. in 1 to 3
dosage units.

The pharmaceutical compositions conveniently contain about 1-100 mg, preferably

5-50 mg, of a compound of formula 1.
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consisting of an HMG-CoA reductase inhibitor, an microsomal triglyceride
transfer protein (MTP)/ApoB secretion inhibitor, a PPAR activator, a

Wg%bj&&%hester transfer protein (CETP) inhibitor, a bile aci t é%%.@’%%%%%@ﬂ%

n or, a cholesterol absorption inhibitor, a cholesterol synthiesis

inhibitor, a fibrate, niacin, a preparation édntaining 30 niacin or other H.

M74a a%onis‘i, an ioq-exchange resin, an antioxidant, an ACA.T_ inhibitor
or a il AT SEERE SANP T TR IO WRFErITTdISB BIgtds P Llctermine the
pharyadebticahopmpdsitidnrooniplisidgaecahpynd difdimphamzsological
debipadaheveadygermbination or association with a compound selected

from the group consisting of an HMG-CoA reductase inhibitor, an 35
microsomal triglyceride transfer protein (MTP)/ApoB secretion inhibitor,
aPPAR activator, a cholesteryl ester transfer protein (CETP) inhibitor, a

bile acid reuptake WO 2008/04065 ER®EsP2007/060094 -52 inhibitor, a
cholesterol absorption inhibitor, a cholesterol synthesis inhibitor, a fibrate,
MESCHYrA o KPP at@t0Nrep Mg tiaCHh SrctiBd Hidd 4pragebistspaids to ESI
IUEXGHARGe NGRID 1 AN AP TICRAL AN AGAT ANRIRIRE OF e BGiernal
sequestrant, as well as a_ pharmaceutically acceptable cgrrier and/or
A?Jfa%ﬁ%%@ﬂﬁﬁs RO LAE Tl B b S B decrmple
foodreniel dabMéeihudleapoietinicostividationpinssosiaicn(Witiean Hertz, mp =
earmpQURAnsehpctashirpm ibmgranpceonsistingwbaddriMa-enfuigductase
inhibitor ICFASO iql ide-transfer. ein (MTP)/AREB &+
L AR e b BRI S ET I, RREDMLIOLABRP R room
{EBRS HiRiditb Ua tile ReR B3Rk YHmbitor 2 EHATBS Y6 AR¥SBrion 10
irehitfitorrebetrote idté| s vimiutkidacstibiide, BYil0atéjmiabinfoarprepdeabibi) = 1,8-
CRDIAIAG [BlaginanatherdMYHE 8Gomisthrapen-aXRHAAISAIRSING A9 Registry
%ﬂgg iec}ant, an ACAT inhibitor or a bile acid sequestrant for the

preparation of a medicament for the treatment and/or prophylaxis of

diseases such as atherosclerosis, peripheral vascular disease,

dyslipidemia, hyperbetalipoprotein%%ﬁoalphalipoproteinemia, 7.5
eridemia, familial hypercholesterolemia,

: = 488HeRsid éardiac ischemia, stroke,
myocardial infarction, reperfusion injury, angioplastic restenosis,
hyperiéissionf spranmasednaf feomigidamplasralupieslostgesprmined in lean,
ehaetéxemit Jheginventioey alse welatesnisoamietdasdiordhe reatmentage. After
BROLoLRroPdaYis 0, 20.4iPeaARER WICh SAD S VRAEAWIR fasted animals for

DL-cholesterol raising agents, which method cqomprises administration
83 Hierd eciﬁﬁ%réﬂi?%?f@?:t RS N HHBRGHY AsabRgipproups based on

HDL-cholesterol levels. Compounds of formula I were administered by gavage, once

percholesterolemia, hypertriglyc

- daily for five days. Control animals received vehicle alone, Blood was collected on day

five from 4 hour-fasted rats, 2 hours after a final treatment, for plasma lipid analysis.
Total cholesterol, HDL-cholesterol, and triglycerides were determined by measuring total
cholesterol, HDL-cholesterol, and triglyceride using colorimetric enzymatic assays
{Roche Diagnostic GmbH, Mannheim, Germany). HDL-C was also quantified using size
exclusion chromatography on superpose-6 column using a SMART system (Pharmacia).
Lipoprotein distribution was calculated assuming a Gaussian distribution for each peak,
using a nonlinear, least-squares curve-fitting procedure to calculate the area under the

curve (AUC). Compound concentration was also determined in plasma.,
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materials for soft gelatine capsules are, for example, vegetable oils,
waxes, fats and semi-solid and liquid polyols (depending on the nature of
the active ingredient no carriers might, hogever, be required in the case of
soft gelatine capsules). Suitable ¢ rials for the production of

a S, sucrose, invert
s ISREES jection solutions are,
polyols, glycerol and vegetable oils. Suitable
carrieﬁfﬁﬁi@f@§%@§aﬁéémmi§g‘@@g@§%m@}ﬁé@ﬂaﬁafltfo@eﬁalﬁdéﬁééﬁso in
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rague -Dawley rats of 10 weeks of age were fed a high fat diet during 3 weeks. Obese

re, for ex

ample, water, polyol
2 alk gict ked

ST 6 all

rats were distributed in groups according to homogeneous BW and FI evaluated a week
before the start of the treatment. Treatment was administered as food-Admix. On day 29,
blood was taken in the morning under slight anesthesia (retro-orbital method) in post-
prandial conditions i.e. 4h after food was removed. Plasma was separated from blood by
low speed centrifugation and selected organs were taken (e.g liver, fat). Total cholesterol,
HDL-cholesterol, and triglycerides were determined by measuring total cholesterol,
HDL-cholesterol and triglyceride using colorimetric enzymatic assays {Roche Diagnostic
GmbH, Mannheim, Germany). HDL-C was also quantified using size exclusion
chromatography on superpose-6 column using a SMART system (Pharmacia).
Lipoprotein distribution was calculated assuming a Gaussian distribution for each peak,
using a nonlinear, least-squares curve-fitting procedure to calculate the area under the |

curve (AUC). Compound concentration was also determined in plasma.,
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In

ﬁ}é#@ltﬁmngybe«ammes the tests that were carried out in order to

deter En@tﬁ%ﬂ%\? ﬁtﬂ@mounds of formula | ang, ¢s Q%q)ali% their
va %é armg S)Slca g %%P%tles are!described. Examples 5

mass spectro LRI impact;| ISP = ion spray, corresponds to
ESﬂil}g%%ggg}ﬁpra@)img%g@{lgl{gportnd in parts per pifliqn (S) relative
td_internal fpframpthvlsllanp and are referenced ta the deuterium lock
signal from the sample solvent (d6-DMSO unless otherwise stated);
coupling constants (J) are in Hertz, mp = melting point; bp = boiling point;
HPLC = LC = high performance liquigsh§-ehsomatography, Rt = retention
time, TLC = thin layer chromatography, RT = room temperature, TBTU =

Benzotiazol-tayh NN N'Helramethyl-uronium- tetrafluoroborate; DMA
= dimethylacetamide, DMF = dimethylformamide, DBU = 1,8-

d'azalﬁw(i@[gf% s 1&&%{:1@1'55@ ﬁiaQH’?aoR}chP%keéQ%%nt%r&éhh n

AS Registry. Num fe{i xample 1
ays of daily a

amsters a ter 5 m1n1strat10n of compounds. Male hamsters of 6-8 weeks
of age were used in the studies. After one week of acclimation, blood samples were

Q3

collected from 4 hour-fasted animals for plasma lipid determination. Animals were then
assigned to treatment groups based on HDL-cholesterol levels. Compounds were
administered by gavage, once daily for five days. Control animals received vehicle alone.
Blood was collected on day five from 4 hour-fasted hamsters, 2 hours after a final
treatment, for plasma lipid analysis. Total cholesterol, HDL-cholesterol, LDL-cholesterol,
and triglycerides were determined using colorimetric enzymatic assays (Roche Diagnostic
GmbH, Mannheim, Germany). HDL-cholesterol, LDL-cholesterol, and VLDE-
cholesterol levels were also quantified using size exclusion chromatography on
superpose-6 column using a SMART system (Pharmacia). Lipoprotein distribution was
calculated assuming a Gaussian distribution for each peak, using a nonlinear, least-
squares curve-fitting procedure to calculate the area under the curve. Compound

concentration was also determined in plasma,
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Effects on plasma lipid levels in lean, chow fed rats Effects of compounds
of formula lon plasma lipid levels were determined in lean, chow-fed male
rague-Dawley rats with compounds administered by p.o. gava
PR e

Wgr[ﬁ'3 ReRe S acclimation, blood samples were collected fro

‘animals for 20 plasma lipid determinatied7 Animals were then assigned to
treatment groups based on HDL,choIesteroI Ievels Compounds of
formula | were administef@ieBitblchelesteral lexal iEdays. Control

$
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hour-fasted rats, 2 hours after a final tre ment f%&#p?@ldﬁﬁwas
Totadehoelaséerol, HDL-cholesterol, and trliglyeanides wewgatetnemsh by}

measuring total 25 cholesterol, HDL-cholesterg], %%ﬁ?ﬂ%%%ﬁ*qgn?m&d

colorimetric enzymatic assays (Roche Djagnostic G Mannh

G qé;}s ified Using Sizeé exclusion
chroﬁ?%ggf?é%ﬁ eH\Iysfii@fpo’se- column|using a SMART system
(PR mr&)’dei%esﬂao@e ih ASHBRA-was calculated asstifiy a
Gaaxbs»a,zr) distribtitiddefor each peak using a nonlinear, least- squares
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Compound concentration was also determined in plasma. WO

2008/040651 PCT/EP2007/060094 - 55 Table 1: HDL cholesterol levels

in lean, chow fed rats HDL CholestBxaiiplgsls Compound [AUC as %

compared to control] @ 30 mg/kg p.o. of compound 5-(4-Chloro-phenyl)-6
yl Op) € 1 i axytensclohexyl)

o1
on

-nlcomamlde N- ((R) -2- Cyclopropyl -2- hydry-
propyhfcayetsranybuets oxynoddh tid3%a didterphesyhvpigesidamigened in
%ﬁ(ﬁe%mmamw&a'\ke@ RirR) l%tJ}XQEQi%&MEAPQ%AQE&Q %&E'@&@ﬁ?m

MO S 'is%gff AR bl SR

cholesterol. Ammals recewed this high fat diet 2 Weeks before starting compound

administration and continued this diet throughout the study. The 2 weeks pre-treatment
induced an increase in plasma cholesterol and triglyceride levels allowing a better

assessment of LDL-C and triglyceride changes.

Example 5

Preparation of 5-(4-chloro-phenyl) —6—cydopr0pyimei'hoxy—N—(( 1R,2R)-2-hydroxy-
cyclohexyl)-nicotinamide

a) 6-Ch10ro—5-(4—chlor'o—phenyi)-nicotinic acid methyl ester

5-Bromo-6-chloro-3-pyridinecarboxylic acid methyl ester (42.2 g, 0.169 mol, CA
78686-77-8) was dissolved in toluene (840 mL). To this solution was added with stirring
[1,1’-bis{diphenylphosphino)ferrocene]dichloropalladium{Il) CH,Cl; (6.9 g, 8.4 mmol),
4-chlorophenylboronic acid (27.2 g, 0.169 mol} and sodium carbonate solution (2M, 170
mL). This mixture was heated to 90°C for | h and cooled to room temperature. Water
(400 mL) was added, the phases were separated and the water mixture was extracted with
ethylacetate. Organic phases were pooled, dried with MgS04 and the volatiles removed
in vacuo. The residue was purified by flash chromatography (SiOy, heptane/CH,Cl,) to
give the title compound (30.9 g) as a white solid; MS (EI) 281.1, 283.0 (M)".
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Effects on plasma lipid levels in obese, high fat diet fed rats 5 Efficacy of
compounds in modulating plasma lipid levels was determined also in
Sprague Dawley rats after 28-29 days administrati

compoun%z. Male Sprague -Dawley rats of 10 weeks of agﬁvg}%gg{glgeoow
high fat diet during 3 weeks. Obese rats'¥vere distributed in groups

cording ta hamogeneous BW and Fl evaluated a week before the start
B T e TR L A Eten a5 foodAdmic. On day 2,
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meth&ayHYp8st- Frabarar BBUONS T8 G ACHBItBBLE e F8MSed | mol) was
Rlssinedwas sepavatetiétoryblobd by (160rspeevkcentrif(iRjdtion )and
sqlectet RIgans mekeHakar (e DdiversfahloTotal chalesimofhe mixture was stirred
H%Lﬁ%a',][%!fstterﬁ' 2pd tralycerides W%%g-%t%mw%&% easunng 10l mivure
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A A ROCHET B SBIRr £ S GShhbh, KIAFHHAI, SRy LS hias
bisglehantifieginisiphastzevencghasion, dtirdmatoligfby onl siperppose-Goncentrated
cRWNR USIRG;AMAR LSy SIS RRaAcA) cLIRARIAILINHISKIRLONWAS solid

alculate i sian distribution for each peak, using a
s LA

nlingar, urve-fitting procedure to calculate the area
upder the. curve (AUC). Compound concentration was also determined in
ﬁ%ﬁa@%\‘@% %}éﬁd%@ﬁﬁ@?@%%%@b@%ﬂg 88able 2: HDL
cholesterol levels in obese, high fat diet fed rats HDL Cholesterol levels
CompottP[RIC LshpreophsAEdc LBNET 48230 MgREPresd atnikisspived in
domapioyl aud folad (4-30hidrp-phenyRolNEhRy28R)d&:d {hydroxymethyl)cyclopropane
hyelioxYraysl Xyl Bs (A 0RiiRN: 38 0dREP Q)7 ehed) RSOt yre
5-(4- hIoao-ighen I%? CXC}OPEBSXImEthOX}"N;{QR’Zﬁz& +84 % P 0.01&t
S B R I REb b IO RUBE e 10 g R FA Sy e
WY PRs) I derials Efecrdoansl asradtipld 16Ve|30p0Hak stepedded with
Efficagysateagpaunasiineddotiatingnpasmenipich evelshyasodeteimrioitated.
%J@H&%EWE{QQE‘X& QhdalyAtMminiEIralien; L SUPREURIE M 1500 mL).

msters of 6-8 weeks : : .
'%%e solution was concentrated in vacuo and the title compound crystallized from the

concentrated solution as a white solid (21.5 g); MS (ISP} 302.2 (M-H)

d) 5-(4-Chloro-phenyl)-6-cyclopropylmethoxy-N-((1R,2R)-2-hydroxy-cyclohexyl)-

“nicotinamide

5-(4-Chloro-phenyl}-6-cyclopropylmethoxy-nicotinic acid {21.5 g, 0.071 mol) was
dissolved in DMF {655 mL). To the solution was added TBTU (25 g, 0.078 mol), N,N-
diisopropylethyl amine (60.5 mL, 0.35 mol) and (1R,2R)-2-amino-cyclohexanol (11.8 g,
0.078 mol). The reaction mixture was stirred for 16 h at room temperature. The solvent
was evaporated in vacue and the residue was purified by column chromatography on
silica (n-heptane/ethyl acetate gradient) to yield 21.7 g of the title compound as a white
solid, MS (ISP} 401.2 (M+H)".
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of age were used in the studies. After one week of acclimation, blood

samples were collected from 4 hour-fasted animals for plasma lipid

determination. Animals were then assigned to treatment groups based
WP 20 %‘f'?gfesterol levels. Compounds were to administered %93 %’83%0(}94

once daily for five days. Control animals>teceived vehicle alone. Blood

was collected on day five from 4 hour-fasted hamsters, 2 hours after a

final treatment, for plasma lipid anﬁ%@%—?&al cholesterol,

HDL-cholesterol, LDL-cholesterol, and triglycerides were determined

dshRgrebsYiPh Stfit- et eymakienakbsiyd J(&é@ge?@wﬁﬁmd@mﬁﬁp 6-(2-methoxy-

MasnheimeGarraay). HDL-cholesterol, LDL-cholesterol, and VLDL 15

cholesterol levels were also quantified using size exclusion

ahRI3iagranhyih SKPeIROse- el e YR SMART system
(Pharmacia). Lipoprotein distribution was calculated assuming a

e R R e R AR phopIeds A Compouid
urv u V u

b e e e e Ao A o oA A hon Was added
Pf@lrﬁenm?ﬂ@sémeﬂ@m#%le@ MDmebledtiseordizaniFrahesdnge (21.5
D] 9C holesterel levyeisn Toippeiind (BUG, a5 Yaempeisditweatral]si@-ed for
30 5?%%%&310 éf;?%owptbé éﬁ‘li%ggg{% gg}{?)wf%i[ I‘{\(!) bk %ﬂ%f&due was purified
E&%{ﬁ?ﬁ@hziogﬁlé ashypmfﬁ%. 8&*&{}9&% i U/fatof&at & il spnpound
Eficetyao ochayoemul MMBdUIa8hg Prastha-lipid levels was also

determined in cholesterol/fat fed hamsters. The protocol is identical as
teSefibetlabopd exteptthatcdrnimait are) fedtavithcclbdwnaiéty@asiched with
10 % (w/w) saturated fat and 0.05 To (w/w) cholesterol. Animals received
this higbdahdiet 2 weeks:heforeplatiiog o mpoundh pdsunigragoroanshol ) was
‘89438%8%%%8?@ @%ﬂggﬁﬁttmg%%gusq%nm% gdﬁ’&?\%g’[elg%r‘irg\% ?amotv(fn
e lebeshum b Corte %ﬂ&%f@%@ﬁ%ﬁ&@*@ﬁ&&& Edé fplle5mmot), 4-
mbpamgwwromc acid (4.9 g, 29 mmol) and sodium carbonate solutzon (ZM, 30 mL),
5‘1(&'%1@&%ﬂ%ﬂ%&t@d%@@?@@@ymﬁm@&dﬂ}é% AR e CYehter (150
%EBX%QS'QA%QHJ}% f)q} ases were separated and the water mixture was extracted with
ethylacetate. Organic phases were pooled, dried with MgS504 and the volatiles removed
in vacuo. The residue was purified by flash chromatography on silica
(heptane/ethylacetate, 1:3) to give the title compound (5.3 g) as a pinkish solid; MS (ISP)
322.1 (MHH)",

¢) 5-(4-Chloro-phenyl)-6-(2-methoxy-ethoxy)-nicotinic acid

The title compound was synthesized in analogy to Example 5¢, using 5-(4-chloro-
phenyl)-6-(2-methoxy-ethoxy)-nicotinic acid methyl ester as starting material, MS (ISP)
306.2 (M-H)",

d) 5-(4-Chloro-phenyl)-N-({1R,2R)-2-hydroxy-cyclohexyl)-6-(2-methoxy-ethoxy)-

nicotinamide

The title compound was synthesized in analogy to Example 5d, using 5-(4-chloro-
phenyl)-6-(2-methoxy-ethoxy)-nicotinic acid and (IR,2R}-2-amino-~cyclohexanol as
starting materials, MS (ISP) 405.2, 407.2 (M+H)".
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15 a) 6-Chloro-5-(4-chloro-phenyl) -nicotinic acid methyl ester
5-Bromo-6-chloro-3-pyridinecarboxylic acid methyl ester (42.2 g, 0.169
mol, CA 78686-77-8) was dissolved in toluene (840 mL). To this solution

Wﬁ/é@%ﬂ'@}with stirring PCT/EP2007/060094

[1,1'-bis(diphenylphosphino)ferrocene]dightoropalladium(ll) CH2C12 (6.9

g, 8.4 mmol), 4-chlorophenylboronic acid (27.2 g, 0.169 mol) and sodium
carbonate solution (2M, 170 20 mLExe8l&xture was heated to 90C for 1

h and cooled to room temperature. Water (400 mL) was added, the
phesatige el SepHratedvalvd ey ivaterdiixiopeoras-exaracrgnyithethoxy-5-(4-
eifiytageiatel) Qiganicphises were pooled, dried with MgSO4 and the
volatiles removed in vacuo. The residue was purified by flash

chromategrapy SRR dheptaneieHgGl2daraive the title compound (30.9
g) as a white solid; MS (EI) 281.1, 283.0 (M)". WO 20081040651
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Rixtuewsasosfithed bfend heateteati rgftux-ierapemture dind thoAfiBEure was

: firghy Lot ke
%%94&2%% Zgggezrﬁlgé@)@gpgﬁgﬁgg&&e BHIRWas, {Qllqa? [t dayd &9?@ feld 47.1

aci _ with methyi-t- butylether. Organic ph ,
R bOUIEACTREN Wt MBSO A Ind NN BB 2t S vaciorm 1)
THé titte dompéane ehystaflized from the concentrated solution as a white

solid (quant.); MS (ISP) 266.0 (M-H) 10 c)

5y(4-Chiendepheryl)uetoycloprgpyimethoetymicbiinic acid
6-Chloro-5-(4-chloro-phenyl)-nicotinic acid (22.3 g, 0.083 mol) was

dissolyed ircidimest sy faxid{kalidod ofthisysalutos Was-RaleRA silanyloxy-
yetexymeteyelonronans: (10 Pol%t R R 3h Whe anhydrid
%;% roﬁ%glw er(18.7 g, 0%33}%0 . 18["5? m@@tureﬁ vv\?aégs)gr&eéaécéztg%]%%at%rr . ree
PoTHiGTS) P FPMA SR BUWAVY TSI Y e itiohemidtd Fa 18! dke
poupethinto ices Watd O (S0 anglwitrimatit: (096, 13000 00h) wapadted. The
\WitheStisHn ey PR MaseNing ek iRk 30:iRs AmaINBiGRIIMSBABS the title
product precipitated, ,-The,product iltered off washed with water and
8%1318&%:8{'%5 eﬁ%fgegé%é gl?féBOgé;}LE; i leneis)%rl‘ijtion was concentrated in
vzgé&arge theltitleacom c%\aj)réd crystallized frc%m the concentrated solution
SCUGRRASORPTT &M by 7 ite 30 a)
5-(4-ChIoro_—phenyl})t-6-cyglopropylmetho,xy-,N-((lR,2R)-2-hydroxy-cyclohex
yl)- nicHRRTIE SV Rlor PRemy feidfrpshiihe st Yeid
@ieBge QT o) Wes8 g (782 mmol) racemic o-(acetyloxy)- a-methyl-
cyclopropaneacetonitrile was emulsified in 7.0 L 0.1 M sodium chloride / 3.8 mM
sodium phosphate buffer pH 7.0 by stirring. The ernulsion was cooled to 10°C and the
hydrolytic reaction started by adding 8.0 g of triacylglycerol lipase from wheat germ
(Sigma L-3001) and the pH maintained at 7.0 by the controlled addition of 1.0 N sodium
hydroxide solution under vigorous stirring at 10°C. After a consumption of 605.8 mL

solution {corresponding to 78% conversion), after 118 h, the reaction was stopped by

-adding 6 L dichloromethane under vigorous stirring. The emulsion was allowed to stand

overnight for phase separation, The organic phase was removed {the turbid part was
filtered through silicon-treated Phase Separator (1PS; Whatman) and the filtrate stirred
with ca. 1 L of Speedex filter aid). The aqueous phase was extracted again with 2 x 6 L
dichloromethane. The combined organic phases were concentrated in vacuo down to a
volume of ca. 40 mL and distilled (final temp. 68-69°C/4 mbar) to give 17.88 g (117
mmol; 15%) of (R}-o-(acetyloxy)-a-methyl-cyclopropaneacetonitrile as a colorless oil.
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wihale

dissolved in DMF (655 mL). To the solution was added TBTU (25 g, 0.078
mol), N,N d isopropylethyl amine (60.5 mL, 0.35 mol) and

2?@4—2-amino-cyclohexanol (11.8 g, 25 0.078 mol). The reaction

U935 stirred for 16 h at room temperature. The solverftt f5E2007/060094

evaporated in vacuo and the residue waslpurified by column

chromatography on silica (n-heptane/ethyl acetate gradient) to yield 21.7
¢ BRI R IBorB UG a8 D Vititd cQBiMS Bl Py 28m x Aamyms ey 140°C with
2008108085 £ P T BB U7 060002 (59 Exampe B Pirepabatbist).
5-(4-chloro-phenyl)-N-((IR,2R)-2-hydroxy-cyclohe)cyl)-6-(2-methoxy-

ethoxy):-tuiaotinasdids -a) bBiomedo (R rasthoxi@ttloxy) -nicotinic acid
methyl ester 5 5-Bromo-1,6-dihydro-6-oxo-3-pyridinecarboxylic acid

methytf@kg}a(%é_rgacﬁém&e%%%sk%ﬂdd ﬁt@?ﬁf)i&iﬂﬁﬁ&% Elﬁqw?gﬂdg(lzo.i g
m 0] ension w ed wi n -metnoxyetnan
s ol e Ry S AR St i’égé’ii@"%%?é st
MR IREXSHRE (s 13 @ﬁ?ﬁﬁmel)miﬁr‘rﬁ% Bl hipfdBerérmipesture of
rbe rptded peraturenaind: theidolve ntaves re HECe D dcual ditenresidit@shed the
%&ﬁl&@&%@éﬁmélﬁﬁmm{n@%ﬁ%@g@mm@ﬁﬁﬁh@@%&@é agetalehe
210 give the title compoung, (8,65 .9) as.a yellow,solid; MS (SP) 290.1 ia
+_H5+. By B2taSChTSr oh e_nth 6- (2o methoxy ethoiyf shicotinic acid“ v
ritiigreatantst Bro mbe sliviathvsspsgiorjinadtfiéatddrhbtag waier(51 mL).
(BuZ gi:28rawasKlias] diss alVER s tahigner(@5wik)NEDsthis Sokutitrdasaporated
%g%g&léﬁv 'ﬁcsyﬁgiggﬁ[ﬁa%;dla?ﬂled tol }f%eid 4.;(1) rg) é_)ﬁ at.gfutrilgllgl I():Oéﬁﬁ)gl,énlczi %i cglgrlisz oil,

lorophenylboronic ac g, 29 mmol) and sodium
carbanate solution (2M, 30 mL), This mixture was heated to 90C for 1.5h
5h8 EoLEer 1o folbne remprrdiaricaRiiter<id ser thil s added, the phases
were separated and the water mixture was extracted with ethylacetate.
OrgariBiiksexmperap ooty ndhsicdth MaDemtafdamelosmaties genhoveg-6-
2Dlinosaguoidifesesidde was petifiedsty fash - chromsiogidphynanasitica starting

(heptane/eth lggg%tg_,ijfﬁmq)gjve the title compound (5.3 g) as a pinkish
solid; MS (ISP) 322.1 (M+H)t. c) 5-(4-Chloro-phenyl)

H4%-methoxy;ethaxy) nicofinic acid Thetitle compound was synthesized

iﬁ a?r%%%ﬁ?%(yéxalﬁ%%ep gn gir?éc _1(2_% ﬁlc()iro- 25

D T e o kel Pl S Y ESIET S SRR chioro-s
(4-ﬂuoro’—phenyl)—nicotinic acid methyl ester as starting material, MS (EI) 251.1 {M)",

g) 5-(4-Fluoro-phenyl)-6-cyclopropylmethoxy-nicotinic acid

The title compound was synthesized in analogy to Example 5¢, using 6-chloro-5-
{4-fluoro-phenyl)-nicotinic acid and (hydroxymethvl)cyclopropane as starting materials,
MS (ISP} 286.0 (M-H).

h) N-{{R}-2-Cyclopropyl-2-hydroxy-propy!l}-6-cyclopropylmethoxy-5-(4-fluoro-
phenyl}-nicotinamide

The title compound was synthesized in analogy to Example 5d, using 5-(4-fluoro-
phenyl)-6-cyclopropylmethoxy-nicotinic acid and (R)-o.-(aminomethyl)-a-methyl-
cyclopropanemethanol as starting materials, MS (ISP) 385.2 (M+H)".
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d)
5-(4-Chloro-phenyl)-N-((IR,2R)-2-hydroxy-cyclohexyl)-6-(2-methoxy-ethox

Wg}gnlcotln amide The title compound was synthesized in analo

AMOBY, using 5-(4-chloro- 30 phenyl) -6- (2-methoxy- etﬁﬁ%&l}ipﬂ"}7/{"50('94

-nicotinic acid and (IR,2R) -2-amino-cycléhexanol as starting materials,
MS (ISP) 405.2, 407.2 (M+H)'. WO 2008/040651 PCTUEP2007/060094
-60 Example 7 Preparation of Example 8
N-((R)-2-cyclopropyl-2-hydroxy-propyl)-6-cyclopropylmethoxy-5-(4- fl
dorpastieny D -nicoahamneddenyl)-N-((1R,2R)-2-hydroxy-cyclohexyl)-6-(2,2,2-
2r@yclepeapyty2-Hiteathylsdanyloxy-propionitrile 5 To a well stirred mixture
of cyclopropylmethylketone (27.8 mL, 0.3 mol), trimethylsilylcyanide (55.8
nals QAGHRRY-pRchHB-60MN 26 (18 8- U 2ymQlinas Added potassium
cyanide (2.44 g, 37.5 rmol). The temperature rose to --100C and stirring

was ceptinyed oy bwtvba@@%@iagsmeé‘%é%ﬁé 16RURGIDE MG WA o-5-
uri liic eI chraomat gra he tane/etiylacetat

Sy L ol c%%()pwﬁ%oagﬁ St Bpgmaterals, MS
Kﬂmlﬁ(m@miézs (s, 9H), 056 (m, 4H), 1.17 (m, IH), 1.63 (s, 3H, CH3).
b) a-(Acetyloxy)- a-methyl-cyelopropaneacetonitrile To a well stirred and

ibe K a o elsoldtimmafy2-Lygidpropy S tiintethylisiianpylonsthprypieqitfilero-
@@,ﬁ)gﬂ;@&glmgaein acetonitrile (1000 mL) was added acetic anhydride
15 (194 mL, 2.06 mol) and scandium trifluoromethanesulfonate (5 g, 10.3

m mO'h@“tﬁlE%Hﬁ%EﬂEHW&%%&e&{%Q ﬁ%ﬁﬂ%ﬁm WA CONSINYREHIOL }é Bloro-

re, The solvent was evaporate uo an the I‘§SI ue

u I
g ens é;}FéfF&‘i"%z?%‘B?Yt’h%‘ﬁFémE&M é@%r&rﬁéwﬁqﬂ* offrancl as
SHIZBHE Batebials S RISEIABLRAdXY T )a-methyl-cyclopropaneacetonitrile 20
(Warning: Highly toxic hydrogen cyanide is formed in the experiment; use

adequate protection). 119.8 g (782 Exmoplegcemic a-(acetyloxy)-
a-methyl- eyclopropaneacetonitrile was emulsified in 7.0 L 0.1 M sodium

chigrideids & mbcispdiypy phbsphate Hatfergpph &MPWsHITm@R Fhehydroxy-
%?&HJE-. IWRQ&Q%HJQ 10C and the hydrolytic reaction started by adding
8.0 g of triacylglycerol lipase from wheat germ 25 (Sigma L- 3001) and the

pH maintained at 7.0 by the controlle gaddlton of odiym | ]
R E R S e

Sheidh (edre gm&%@t%%%%weq@iﬂoﬁ}dé&@#ﬂ@ﬁtﬂfﬁé) r@géﬁ%waéas
stopparhingerials, MS (1SP) 385.2 (M+H)".

Example 10

Preparation of 5-(2-Chloro-5-trifluoromethyl-phenyl)-6-cyclopentyloxy-N-{{1R,2R)-2-
hydroxy-cyclohexyl}-nicotinamide

a) 5-Bromo-1,6-dihydro-6-oxo-3-pyridinecarboxylic acid

To a suspension of 1,6-dihydro-6-oxo-pyridinecarboxylic acid (40 g, 288 mmol) in
acetic acid (75 mL) bromine (69 g, 431 mmol) is added dropwise with stirring. The
temperature increased to 45 °C and the mixture was stirred overnight at 50 °C. The
reaction mixture was concentrated in vacuo and the crude residue of 5-brome-1,6-

dihydro-6-oxo-3-pyridinecarboxylic acid was used in the next step without purification.
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adding 6 L dichloromethane Linder vigorous stirring. The emulsion was
allowed to stand overnight for phase separation. The organic phase was
emoved (the turbid part was 30 filtered through silicon-treated Phase

Wr@éﬁ“f/&f&ﬂ (]IPS; Whatman) and the filtrate stirred with ca. | L?Sfr@[gé[g]&&?%%

filter aid). The aqueous phase was extraé¥ed again with 2 x 6 L
dichloromethane. The combined organic phases were concentrated in

AU @RS HORRIME A RO RIEC 4R istinddiiinal. temp. 68-69C/4
mbar) to give 17.88 g (1.17 rnmol; 15%) of
(R)-a-facety oxyharmenni-aycle projsaplesectadiiie s racebioies stbiing/O
2008040653 REHARR200 H06QA4h 6 phAdlysis: foutishRAA (G10;89&06rtions
%g ﬁ&% '}&E@ geox&g&gdgy@fgggegﬁe@%paé og‘l?*gﬁ&g%{gt;e 5/ % ight a
(%qig.egﬁﬁ ﬁ?&%ﬁ’f@fﬁ%@?ﬁ’&f’ﬁ% The ﬁéﬁ'}%&a%%ﬂo&wiw& b el
ing-tevfeaghsepelidighrok lithis rldédrdiniumnidsy dlidenfz 0k oyas50iREEaM By and
ithd kb £2B0vak ks addecha,s0lHioR @i (R)-a-(aeehidexy beawnathidhyl ether
YRR AGE I '&?1&%& @).r%%@ia'h%&e'%@e (2R-MkL)iee ?@‘é&%%@ and

h d Ixture did .

temperature of the cooled reaction m not rise above nce

i SRAGFRONTAI MY TS iR & a8 TR R R P h T SHASHRP Bhan
clerfightpteretrth rEnopetatuie 1T helddigtof ehwéid cootecband surphisrless solid,
lithium givminiumhydride was destroyed by sequential i0 addition of water

(17 mL); sodium hydroxide solution (15%; 34 mL) and water (51 mL). The

e was diia A Mt THE (156 rLagsied wish NaasQafitered and

evaporated in'vacuo. The residue was distilled to yield 4.4 g of the title

| il, bp: 7072 Ci7 mbar,.a ; . QH). e). .
o oo FASTIAE Raldh S UorRen (e 12 AR Sperson
RRHIE ST 2ERP i AR2IBYY ‘tﬁt%é&}%iaé RIUSHG S BYEmbhs-mixture

chlesoBepyoidineearboxyticnacic mretiyd éstesraneb4floovephengtiberahiexylic acid
aciehapestarting snatesials) M3 0&R12A8 AnMAEoftinued for 1 h at room
0-Ghloro-o: (4-Huor 0'&QGPJE')&;”A%ORQ'Cﬁc'grtiﬁen“ﬂl%g&m OUNA WS Jiethyl ether
synthesized Iin anal%lgyl%o x_ampﬁ_e gf), Ing 6-C oro-5 2% Y '
IHRfORBARSAYITEhRUHPe Gidd Wikt e Sternss Besaingniiste map Mg he
251d1id Mi)s. pgpibefbl ludreap hbnythBeayghbprapyiine thokysnicotimhelacictate 9:1)
T@%iﬁ%%?‘{aﬁ mae@m?gm'zagq R13Ralegy, IIEXRMBY BCHISING ).

6-chloro-5- uoro-phenyl) -nicotinic_ acid and_
%%%@%ﬂl%m@%ﬁ@&f%@&%%%@5‘@:%%8&%%&%-Qﬁﬁlr?e%?r{?omm acid
N“—ffb%jl-?@@ﬂ/clopropyl-z-hydroxy-propyl)-6-cyclopropylmethoxy-5-(4-f|uoro-

5-Bromo-6-cyclopentyloxy-3-pyridinecarboxylic acid methyl ester (0.33 g, 1.1
mmol) was dissolved in DMF (3.5 mL). To this solution was added [2-chloro-3-
(triftuoromethyl)phenyl]-boronic acid (370 mg, 1.6 mmol), palladium(IT}acetate (7 mg),
triphenylphosphine {18 mg) and triethylamine (0.46 mL). The whole mixture was heated
with stirring at 100 °C for 20 h, cooled to room temperature and partitioned between
dichloromethane and a mixture of water and concentrated ammonium hydroxide
solution {water/ ammonia 4:1 v/v). Organic phases were pooled, dried with MgSO, and
the solvent was evaporated. The residue was purified by column chromatography on
silica (n-heptane/ethyl acetate 6:1) to yield 0.27 g of the title compound as a light vellow
oil, MS (ISP} 400.4 {M+H)".
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WEhAIEHAIL WIS (1sP) 385.2 (M+H)'. WO 20051040651

phenyl)-nicotinamide The title compound was synthesized in analogy to
Example 5d, using 5-(4-fluoro- phenyl)-6-cyclopropylmethoxy-nicotinic

acid and (SR)-a-(amlnomethyl)-a—methyl- cyclopropanemethaggIT:'EAB%.%’5E’;}l_}(}(l}r(}(g'l]94

PCT1EP20071060094 -62 Example 8 Préparation of

5-(4-chloro-phenyl)-N-((1 R,2R)-2-hydro)cy-cyclohexyl)-6-(2,2,2- o
i fo ey tHIbRaRIE B 5y s Crstilsiephia -8y (o earprylic acid
uoro-etho xy) -nicotinic acid 5 The title compound was synthesized in o
analogy fokerapid Huarsmgtbytinerayh - (xhraorisy) piicbiarerheielic acid
anelRs2riflunr g;ethanslodsvetading mdteridisx MS {18P). 33063 (dHl). dd
%@iﬁ)ﬁ%%(-S&S@é%Bbﬂi%ﬁ¥% FRXYREPRMY RreyrloR erVImEtaXY Sl Qre:

e CoIaIde 40 T e O Oug D LRSI SR v ana
piyérsailerie id-thil orbeetho Y rssicotirideciclagded with Na;5O, and the solvent
(Rs2R) pdraraiN ey EIahex D! asf sharting dnaiesiald, MSokais-4a%:% solid was
+HY' 9P i e A
L s BhasT N R ) R s

Fariealla s e SRR S e,

ample 5d, usin ! ylm Aicotinic
a¥ReRs | RismjrmrEidino-cyclohexanol as starting materials, MS (ISP)
385.2 (M+I-1)'. Example 10 20 Preparation of

5-(2-Chl@relgariftdordbmatmepiyemigosl cpciopemsiatgxX- iRy &iR)egarboxylic acid
hydroxyscy elafiexyhlsnicetiRadTid®RF (5 mL). To the solution was added TBTU

~Br. -1.6-dihydra-6-6x0-3-pyridi I} id To.a.suspensi f
T DS R
7B SteRsIE b Y B L - RN s Hesa drapWiE sitties iyt PhéSsat
tempaatpednere dbe dovod Gracd pher i reweas stithed cudrmight @t s:d by
Colliig FBAGHAN PRI 8 VAR SONIRMAEIH) MACURLNI BT IHARILEITUE of the

f 5-bromo-1.6- dihydrg-6-0x0;3- 33%% r@g? yli id was used in the
R e S R A B S EE 200060004
Example 11

Preparation of 6-Butoxy-5-(2-fluoro-5-trifluoromethyl-phenyl)-N-{(1R,2R)-2-hydroxy-

cyclohexyl)-nicotinamide
a) 3—Bromo—5-méthyl—2(IH)-pyridinone

5-Methyi-2(1H)-pyridinone (50 g, 0.46 mol) was suspended in dichloromethane
(500 mL}. N-bromosuccinimide (82 g, 0.46 mol) was added in portions with cooling.
Addition was finished after 15 min; the mixture was stirred for 1 h at room temperature
and afterwards partitioned between dichloromethane and water. Organic phases were
pooled, dried with Na,SO4 and the solvent was evaporated. The residue was purified by
crystatlization from ethyl acetate to yield 55 g of the title compound as a light yellow
solid, mp 156-161 °C.

b} 3-Bromo-2-chloro-3-methyl-pyridine

A mixture of 3-bromo-5-methyl-2(1H)-pyridinone (25 g, 0.13 mol) and
phosphorus oxychloride (500 mL) was boiled with stirring for 20 h. Phosphorus
oxychloride was removed by distillation and the residue was poured onto ice/water {800
mL). The mixture was adjusted to pH 8.5 with 2 N sodium hydroxide solution and
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- 6:1)toyield4 g

-63 b) 5-Bromo-6-chloro-3-pyridinecarboxylic acid methyl ester To 63 g of
the previous crude material was added with mechanical stirring _
horus oxychloride (75 mL) and then phosphorus pentachloride (120

hos
Wé)z?ﬁ%)éﬂféhs so that the temperature did not rise above 30 B rRee00 77060094

mixture was stirred overnight at 5 95 C-ad concentrated in vacuo. The
residue was dissolved in dichloromethane (150 mL) and methanol (150

fPRiES WHBEFBrdsiee Orfenih REGFE WAL BIREASH i draHt e Sohdrits
wererremoveabin sradith fMs desiddd wabthatifionsd hetwbarm giethsh solid was

athermard sediwnRicaibenateose iR /ABaNG Phases wergsroaled,

dried with MgSO4 and the solvent was evaporated. The residue was

99@%‘3&%-@5&%@@{%@%{%}{@” 10 silica (n-heptane/ethyl acetate

he title compound as a colorless solid, mp 78-79 C. c)
5-Broma-6-cycl ntyloxy-3-pyridinec xylic.acid. methyl.ester ..
e e i e Bhrigns o a wel
gk sRIHUBR S5 b M fidtd Thlof (388804 484 FigPWis abidid S reb e
temperdturé hheomixtierepdbtwas dtivew fdrchlttrat Fooahtémpedatearé.and 24

ST RTOIT A8 KRN0 R RY RS ARIARIE AT TSt ASIR 428 % a0 FMOR at
%ic?‘(?‘%%% Stlrnn%(was continued for 1 It at room ,temperatgre an

d the :
fixttire Was afterwards parttioned beween water and B}E%Ey‘f%atﬁesﬁh‘“‘m and
oG pridsdishdrlsaoidgaus e wrh g Sodshdtind wiRalietfasnd the
eviaporated:viberatedidbe weasypusifiepliblfiedhineol chroriatogaapinypbm on silica

silier (aopianelein f@?ftzégtg%djgb%g 65?2 F\)})‘@l%d)@ ARG ot ihe e semeaiinds

colorl 0 S (El
gﬁ(lg%%l ’rg?g—}r uoromethyl-phenyl)-6-cyclopentyloxy-3-pyridinecarboxyli
c acid methyl ester 5-Bromo-6-cyclopentyloxy-3-pyridinecarboxylic acid
Fietryi iester (0 359 o SRR RARYBEENEa TS IE BIBIRE). To this
solution was added [2-chloro-5 25 (trifluoromethyl)phenyl]-boronic acid
(370 ArGravseminbereFaltaerininy Beinatid PP thg)? Wiprbnyiskbsehipkiprgluene
mohand trigthldmine (@4Aaldatl)] ZFheonholétriixuienwas headted | ithonic acid
stiringsat 100G, far 294 £RI80 R soonhisreReraiveRRd RBItanGH )
ge een di hIoromethan@@cr:d mi ;iraﬁof ater ar];d conc nttr.ate&" ). Th
SRURY AYEFoXIdE Solutiol fwatkt/ ammdnia 44 \?/%.ed?eé%h% 38l The
werbeppbled: debatitd MgsOTage3y tefeoheht walselaporatéenmiature
residuasyas hutiiidd byeolivein clroRategraphyan) siicasdi-he prane/aibylted
aggtate 8h jowield 024 9 Eéﬂ&%'&?&%%@f oA EQI&EXEUQX&:«Q{L/M%
(ISP) 400.4 (M+HY)', YVO 2008/040651 PCT/EPZ007/060094.
acetdte gradient) to yield 0.99 g of the title compound as a yellow oil, MS (ISP} 328.3

(M+H)".
e) 6-Butoxy-5-(2-fluoro-5-trifltuoromethyl-phenyl) -nicotinic acid

N-Bromosuccinimide (1.2 g, 6.7 mmol) and 2,2 -azobis-(2-methyl-propionitrile) (
5 mg) were added to a solution of 2-butoxy-3-{2-fluoro-5-trifluoromethyl-phenyl)-5-
methyl-pyridine (0.96 g, 2.9 mmol) in carbon tetrachloride (30 mL). The mixture was
irradiated and boiled with a halogen lamp for 2 h during which time 5 mg of 2,2’-azobis-
(2-methyl-propionitrile} was added every 30 min. After cooling the mixture was poured
onto sodium bisulfite solution (38-40%, 30 mL}. This was extracted with
dichloromethane, Organic phases. wege pooted, washed with water and dried MgSO4. The
solvent was evaporated and the residue (a mixture of 5-bromomethyi-2-butoxy-3-(2-
fluoro-5-triflusromethyl-phenyl)-pyridine and 2-butoxy-5-dibromomethyi-3-(2-fluoro-
5-trifluoromethyl-phenyl)-pyridine) was dissolved in ethanol (19 mL). Ammonium

hydroxide solution (conc. 5 mL) was added and the mixture was boiled for 1 h. After
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-64 e)
5-(2-Chloro-5-trifluoromethyl-phenyl)-6-cyclopentyloxy-3-pyridinecarboxyli

PCT/EP2007/660094

[
Wé-%7-{%1‘1*{)6?6-5-trif|uoromethyl-phenyl)-6-cyc|opentyloxy-3-pyr| inecarboxyli

c acid methyl ester (0.27 g, 0.7 mmol)-vbéas dissolved in dioxane (6 mL).

Water (6 mL) and sodium hydroxide solution (2 mL, 2N) was added and
ﬁ?@ﬁﬁ&fﬁ%%&%ﬂﬁdﬂ@ﬁ%ﬁ% BRHRG IBF B RO Ad T bR thif Fakaiivd

andipaniticneodbahwieshediding beltivet ameernyurettilond duiddsidg @garioe of
g@m\wd rezp@@xLQY .5Lsfﬁi@m_@s\fi&hqMﬁ%ﬁ@éﬁmﬁh%mywiﬂaﬁ&%m@%mm
resiaue, L, ol t title co ou as a ofa - oW Soll VaS .
icapniiteth b S
ﬁymdme (28 mL). Tetrabutylammonium permanganate (3.1 g, 8.8 mmol) was added and
B ChiorowBsthitiuodonibtypheioy }H6-6iciopehtyioky-NMaffidR, 2Ryt@:-hyedso
mgﬂég %@%@;@_&%}eﬂ kq%rﬁmi,%%dim? b6isulfit|e squEit?n (38-40%, 40 mL) yas alc_icied,
-(Z- oro-o-trijuorome = )50-C onox--rlnﬁroyl
T el A RS R o i e
RS SRR B THoto!l £21gT- G222AmN dIl RN el BRR Sy RO Bssh e 18 5e: The
lovenmedy and(dRi&Ri3-thminalcyelahexdfied (58-0hgnd. dhnvmathgFeéhy on silica
reactiondnkiie Wasstined (anid biat dbreom esnsiatire IhesIVem, ms

evaporated.in vacuo and the residue was purified by column
ﬁ%ﬁ&n?féglggg&p?%)dn silica (n-heptane/ethyl acetate gradient) to yield 0.1.1

of the title compound as_a colorless solid oil, MS ISP)) 483.4 (M+H)..
%ﬁm—fﬁ%gﬁéﬁ%ﬂuommetbﬂ—phenyl)—N—((I ,2RJ-2-hydroxy-cyClohexyl)-
8:iButwxy8e(2-fluoro-5-trifluoromethyl-phenyl)-N-((1R,2R)-2-hydroxy- 20
cyclohexyl.)-nicotinamide a) 3-Bromo-5-methyl-2(IH)-pyridinone
5_—Mem)‘zlu%btyl)Spwiﬁimnes(MQpMﬁsmﬁlph@gfsus‘peﬁﬁﬁeddm (0.10 g, 0.3 mmol)
e Al A o L & Aol
SO SR 7T b0 I AP R Sl ARV Iopexanel
partitisried betwecthditaisiomuattane widiare footg At phastsnperdure. The
peloted wdeechpdidarhipi2 Seitiand dhie: selidnt was emapo tatediuhhe residue
Was Auried.y o%r%/ﬂéi”ﬁ%@ﬂé?&;{ﬁ@f& Pé(é&&%?x%ﬁ%ﬂ%@ﬁe’?&@%@%ﬁﬁ% title
compound as '“%htc%% ow, olid, mp 156-161 C b?’ _ o
SOBRRHBAISFO SRRy R 50 A tird 9 3 1BFH B H-ethyl-

2 (1 H) -pyridinone (25 g, 0.13 mol) and phosphorus oxychloride (500 mL)
was boiled with stirring for 20 h. Pr%d%ﬂsz- oxychloride was removed by

distillation and the residue was poured onto ice/water (800 mL). The

Hisiaretinm s i fusted seypress dritly oot strdflner bapgtb)ichd satlitidn( G2 R) -2-
hydroxy-cyclohexyl)-nicotinamide :

The title compound was synthesized in analogy to Example 11, using 3-bromo-2-
chloro-5-methyl-pyridine, cyclohexanol, [2-fluoro-3-(trifluoromethyl)phenvl]-boronic
acid and (1R,2R)-2-amino-cyclohexanol as starting materials, MS (ISP) 481.1 (M+H)".

Example 13

Preparation of 6-Butoxy-N-(2-cyclopropyl-2-hydroxy-propyl)-5-(2-fluoro-5-
trifluoromethyl-phenyl}-nicotinamide

The title compound was synthesized in analogy to Example 11, using 3-bromo-2-
chloro-5-methyi-pyridine, n-butanol, {2-fluoro-5-{trifluoromethyl)phenyl]-boronic acid
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WO 2008/040651 PCT/EP2007/060094 -65 extracted with diethyl ether.
Organic phases were pooled, dried with Na2SO4 and the solvent was
evaporated. The residue, 23.4 g of the title compound as a greyish solid

WRas 8(nﬁ]odluced into the next step without purification, MS ( I 5‘32@07/{]‘;0094

206.9 (M)'. c) 3-Bromo-2-butoxy-5-methyFpyridine 5 Sodium hydride
dispersion in oil (55-65%, 1:16 g) was added in portions to a well stirred
Bflfitsn oA R LBRAISF R R PR RTTON # BMEGDHT AP SHFAnGhe
ikttE for | h at room temperature 3-bromo-2-chloro-5-methyl-pyridine
(5.0 g, 24 mmol) was added and stirring continued for 18 hat room
temperature and for 4 h at 70 C. Theaggééed mixture was poured into
saturated sodium bicarbonate solution and to extracted with diethyl ether.
@fgﬁné@]@zﬁ\@ﬁss(W@%ﬁd&@%ﬂ@mﬁﬁ@%%@h@@&%@ﬁ%@}m@)@h’ﬁﬁb)&!ﬂs
% rat d, TQ naﬁ‘gue was purified by column chromatography on silica
eptanefet acetate 8:1) to yield 4.2 g of the title compound as a light
red o 243.1,.245.1
2- But”é’%ze B~ %mé) BB ﬁué’rm%%ﬁg? BhERY5ES- 1R EOHRR dinis g 3-bromo-2-
shémmnze D‘ﬂo&;ﬂ@lﬁ?eﬂﬁylobﬁﬁmﬁé (-8 eyopbanyHobpirmscdisisotndd iR.2R)-2-
totieney(hk)ndbathissdiytienaals, adderkp) 429.3 (M+H)™.
[2-fluoro-5-(trifluoromethyl)phenyl]-boronic acid (1.2 g, 5.9 mmol),
[1,1'-bis(diphenylphosphino)ferrocengldighloropalladium(ll)
dichloro-methane complex (161 mg), and 2 N sodium carbonate solution
(8 Phdod BEs HRRSyIXULG WAS feates Wit NG 3306 oy ddh
cooled to.room temperature 20 and eluted Wlth ethyl acétate ‘over 10 g
QMR arian). The solvent was evaporated and the residue was
purlfled by column chromatography on silica (n-he tane/eth | acetate
gradiéfy @9@@%@ e R sk BUHE RS M@aé pyomo-2-
82ig13- iwhﬂﬂ)}fle:)y&cﬁnnokﬂsﬁte@eflderda@tnfmmﬂdbhydnphenryd)mabﬁiﬁmﬂ )-2-
it NIEHOMASUEIAIIGE{d: Gl SMIBP))48DD (M+H)",
2,2'-azobis-(2-methyl-propionitrile) 5 mg) were added to a solution of
2-butoxy-3-(2-fluoro-5-trifluoromethy]: H PYyl-5- methyl-pyridine (0.96 g,

2.9 mmol) in carbon tetrachloride ( e mixture was irradiated and

9(1: q th h 0gan lamp for yrin WhIChI mg.of 2.2'-azobis-
? 33/)Ip(?f fﬁ:ﬁ Qﬂ}% a@ li(ycetzve 1§ ‘iR, 2& ?}coo IlﬁmPﬁ réuxture
a0 B’('ﬁ}’r b 5?5‘[’6‘%‘88?6%‘ sulfite solutlon (38-40%, 30 mL). This was
extracted with dichloromethane. Organic phases.wer pooled, washed with

wateriR§ditticemrg sohy e ndyivest ww@vabmﬁwmkmlthe%géd@wo -2-
phikitre ehathiopadiethyy2ebtipxyedr{Branol, [4-chloro-phenyl]-boronic acid and

rac-1-amino-2-cyclopropyl-propan-2-ol as starting materials, MS (ISP) 401.2 (M+H)",

Example 17

Preparation of 6-Cyclopentyloxy-5-(2-fluoro-5-trifluoromethyl-phenyl}-N-((1R,2R)-2-
hydroxy-cyclohexyi)-nicotinamide

The title compound was synthesized in analogy to Example 11, using 3-bromo-2-
chloro-5-methyl-pyridine, cyclopentanol, [2-fluoro-5-(trifluoromethyl)phenyl]-boronic
acid and (1R,2R)-2-amino~cyclohexanol as starting materials, MS (ISP) 467.3 (M+H)".
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W8 M8/t added and the mixture was boiled for 1 h. After WETEP20

fluoro-5-trifluoromethyl-phenyl)-pyridine and
2-butoxy-5-dibromomethyl-3-(2-fluoro- 5-trifluoromethyl-phenyl)-pyridine)

was dissolved in ethanol (19 mL). Ammonium 35 hydroxide solution 8%2}2&}94

2008/040651 PCT/EP2007/060094 -664H0ling the reaction mixture was
poured onto hydrochloric acid (1 N, 1.00 mL) and partitioned into diethyl
ether. The solvent was evaporated%ﬁﬁlﬂi%_ft%sidue (a mixture of
[6-butoxy-5-(2-fluoro-5-trifluoromethyl-phenyl)-pyridin-3-yl]-methanol and
Galsneoxyersofluplosatifioardmetytiohenyl)-pyvidimes3pcaryhidel?fepro-5-
watudissadved-rharpyrigdingitd@mk). Tetrabutylammonium permanganate
(3.1 g, 8.8 mmol) was added and the mixture was heated with stirring for

Sh. Aftgr ﬁ‘ﬂ@'&%ﬂq ﬁ%av%.'é) ﬁﬁ%ﬁg&imzﬁg g4 BiQ @IWQS%%Q-QQromo 2.
”hlr?;rsod' ulfite. solut| 384 o/ »

T N A o ST R S (B HIE S Ry A o -boronic
peidifi é@Fﬁtél@Fé‘Ph%féﬂlfé?f@V@é?ﬁ%’@hés‘é§&féf‘é“ﬁ@é’!’@é€f% W dSRitA67.3
Mag$B4. The 10 solvent was evaporated and the residue was purified by
column chromatography on silica (n-heptane/ethyl acetate 3:1) to yield

0.51 g of the title compound as a yelaem;selid, MS (ISP) 356.1 (M-H)'. f)
6-Butoxy-5-(2-fluoro-5-trifluoromethyl-phenyl)-N-((IR,2R)-2-hydroxy-cycloh

@’)ﬁ( r%ﬁﬁi'mg%ﬂlﬁ)ro henyl)-5-pyrrolidin-1-yl-pyrazine-2-carboxylic acid
tf) fluoro(;}f:i?:[l u gme r%fl -phenyl)- FBI/IC%){II’IIC acid (0. 1OYg 0.3

§%)8fv fi_) To the solution was added TBTU
0 3 mmol), N,N- dusopropylethyl amine (0.24 mL, 1.4 mmol) and
é)ﬁ ?@@aﬂ%é%%%ﬂ%?%%?y(@?%é Ybalé”t‘ﬁ?nol) The reaction mixture

was stirred for 18 hat room temperature. The solvent was evaporated in

vacuol siakiré iBafaP s parmsta e imA 20 crisrdadgrIpigreRFrature to a
siloadn-dfeptaneethyl dbesategradient) (1 yeld dBwnbaitieatidlel 2 mL). The

coRRALRd A HINYRIRWSAIt MRP A AR 6.9 (WR:43%3 (WhdH)-

Pre ratl
g‘@ SRS S a2 A A Ry T e b at 100°C
W@Mﬂm&mmﬁﬁ&&@@%@hﬁ@@@ﬁ@@dﬁawmmﬁe&ﬁ%@ﬁd
mlanal@gwdaﬁa(mabaﬂm Oiging Sphemorcte Phislka; SvaRHIY Ry Gelinen
%iklglggﬁ?ﬁ@@%d[%rg%g %ﬂﬁgc)i((!}vl%’rl’gfggﬁﬁm %ﬁ%&ﬂ%?%%gﬁgg%%%dme residue
Cmg'_pﬁntz E&Eﬁf&?@tﬁ% 1LA851H6a & g,gg rTL delcllaloromethane to ylei& 0.31 g of the
GBuRPpN(2 - lopiiopyhid-hyrlieFey-pid pyiy-5-(2-fluoro-5-

b) 5-Bromo-3-(2-chloro-phenyl)-2-pyrrolidin-1-yl-pyrazine

Sodium hydride (0.55 ¢) is added at room temperature to a solution of 5-bromo-
3-(2-chloro-phenyl)-pyrazin-2-ylamine (0.23 g) in DMF (10 mL). Subsequently 1-
bromo-4-chlorobutane {0.21 g) is added and the mixture is stirred for 3 h. Citric acid
(10%, 20 mL) is added and the mixture is extracted with ethyl acetate (3x50 mL).
Organic phases were pooled, washed with sodium bicarbonate and brine, dried with
Na,;SOy and the solvent was evaporated. The residue was purified by chromatography on
silica gel with heptane/ethyl acetate 2:1 to yield 0.27 g of the title compound as a yellow
oil, MS (ISP) 338.1, 340.0 (M+H)".

¢) 6-(2-Chloro-phenyl)-5-pyrrolidin-1-yl-pyrazine-2-carboxylic acid methyl ester

To a solution of 5-bromo-3-(2-chloro-phenyl}-2-pyrrolidin-1-yl-pyrazine (0.25 g)
in 7 ml methanol was added 2 ml ethyl acetate, 0.035 g [1,1'-bis(diphenylphosphino}-
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30 trifluoromethyl-phenyl)-nicotinamide The title compound was
synthesized in analogy to Example 11, using 3-bromo-2-
chloro-5-methyl-pyridine, n-butanol,

WS  trifluoromethyl)phenyi]-boronic acid WO 2008/04EEFP2007/060094

PCT/EP2007/060094 -67 and rac- | -amifie- 2 -cyclopropy! -propan-2 -ol
as starting materials, MS (ISP) 455.4 (M+H)+. Example 14 Preparation of

sermeshibralpfiemillacklpmonds rexppiey itofisidoRgmeskgnsand 0.25 ml
cylelbhiaxyipeniedtinamicenTdheatitereaiap o uhtivasisy nthesized dan &Iﬁﬁi@gl.ﬁe for
e o *Héq‘%&ﬁ%‘“g o‘ﬁ%’@
oro [ - ami

TG LRI TSNSy B0 S L SRS 28 16 PHORArAL GG il
G@Lﬁewﬁ‘é&f&ﬁm@ﬂbﬂ@@ﬁy}ﬂ-&ﬁ@fPﬁi&}—@hﬁ/ﬁﬁ))Cy cyclohexyl)
nicotinamide The title compound was synthesized in analogy to Example
1 GusiFghBebragrhengh chiiprofidmethyipyyrdie? Ladvhemiod, acid
[4-chloro-phenyl ]-boron ic acid and (IR,2,R)-2- amino-cyclohexanol as
startinfproasériads, S (ASR)d0 I ReMHI) py 16l BxamplepHaitepacatiandfc acid

%@4119@9@'(@“% 'Wfééﬁ%ﬁ&ﬁ[ﬁ@{ '(z?rﬁ}fgr%i’ep(%y&@ and methano (0 5mL)
cIo ylmetho cotlnam|di)i:}5hr&h%)i omp o d was E nthe |ze

BB P ki 3 6. MBI ByAamg: 1 eater an
dheloprbpanemsthanévr [4leHibeagshdimg poboren iwaqidrifignadbetween 10%

Eﬁﬁ:éoﬂmiﬁhﬁ)c 2syeleprapylpeoparti-glascstasing paiesalsdvie GgMic layer
]

g % ik AT*&"%@%’*%%‘%&%% b R wfv"." e
rO5BIBE A} HicBtinahitfe” ﬁé‘ﬁﬂ@"&B’r‘r‘fﬁé&’ bePih!

éMald@y to Example 11, using 3-bromo-2- 25 chloro-5- methyl pyridine,

cyclopentanol, [2-fluoro-5-(trifluoromethyl)phenyl]-boronic acid and

@R 2R:Rlamipbeaylichexaciof asistatingzinateriald oME (kSR 467 2R)-2-

(M- WRIRINB/A40651 PCT/EP2007/060094 -68 Example 18

To a solution of 0.10 g 6-(2-chloro-phenyl)-5-pyrrolidin-1-yl-pyrazine-2-
carboxylic acid in 3.0 ml of DMF is added at room temperature 0.082 g 1,1'- carbonyl-
diimidazole, 0.22 mi N-ethyldiisopropylamine and 0.057g {1R,2R)-2-amino-
cyclohexanol hydrochloride and stirred for 72 hours. To the mixture is added citric acid
10% solution and ethyl acetate. The organic layer is washed with sodium bicarbonate
10% solution and sodium chloride saturated solution. The organic layer is separated and
dried over sodium sulfate and evaporated at the rotary evaporator. The residue is purified
by chromatography on silica gel with heptane/ethyl acetate 40/60 to yield 0.055 g of the
title compound as white solid, MS (ISP) 401.3 (M+H)".

Example 20

Preparation of 6-(2-Chloro-phenyl)-5-cyclopentylamino-pyrazine-2-carboxylic acid
((1R,2R)-2-hydroxy-cyclohexyl)-amide

The title compound was synthesized in analogy to Example 19, using 5-bromo-3-
(2-chloro-phenyl)-pyrazin-2-ylamine and bromocyclopentane in step b, carbonylation
as in step ¢, saponification as in step d and amide coupling with (1R,2R}-2-amino-
cyclohexano] hydrochloride as in step e to give the title compound as a white solid, MS
(ISP) 415.3 (M+H)". '
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Win ARk o Example 11, using 3-bromo-2- 5 chloro-5- met

Preparation of
6-Cyclopentyloxy-N-(2-cyclopropyl-2-hydroxy-propyl)-5-(2-fluoro-5-
trlfluoromethyl phenyl)-nicotinamide The title compound was 1}/é(]thes.lze

W&?H%{O( 50094

cyclopentanol, [2-fluoro-5-(trifluoromethylJphenyl]-boronic acid and
rac-l-amino-2-cyclopropyl-propan-2-ol as starting materials, MS (ISP)

467.3 (M+H) ". Example 19 Prepa 21
6-(2-Chloro-phenyl)-5-pyrrolidin-1-yl-pyrazine-2-carboxylic acid 10
R1pomiop-plehdx{dgep dieyl)-gnaigeonyntyloxy-N-((1R,2R)-2-hydroxy-
oyBikgraod3-t2-chitaraihenyl)-pyrazin-2-ylalnine .
Tetrakis(triphenylphosphine)palladium (0.24 g) is added at room
tempem&umet@(ﬁq;&mbm%ezﬁvm ed3moaHiemenuazing (9,238 Mbromo-2-
dimethonye gqg DLy The miduie e stied for 30 min and sodium,y
car onate Wat’e f(li 15¢ ¥1enyl oronic acid (9 §§
§yrare-sudete é‘ﬁ?? ﬁé%&tﬁ%éﬂé‘%ﬂﬁ#éd\’fér &%)h‘%{t $00¢ Fhe mixture is
cooled, citric acid (10%, 20 mL) is added and the mixture is extracted with
ethyl acetate (3x50 mL). Organic pBaaa@lgd2e pooled, washed with

sodium bicarbonate and brine, dried with NaaSO4 and the solvent was
évapurdiedo Theréditue- wadlparifiedtiy-pheoyatdgizphsangilitd-getiroxy-

withh dickloemathiang syigidR ctihgrefithe 20 title compound as a white
solid, nip 138.5-139.5 C. b)

5 Brom ﬁff@csmgmup@%y@yafﬂyﬁz%w ERA %ﬁ?&mﬁggw YN 8% o mo-2-
|s added at roo perature to ion of 5-promo-
R R ) o L 6725 GERY EE GO
r&wmt&@v@eﬁb%mm@%«e bamg)rie-ddareld piedrtheratixtuleo! as
igstirgehtosd R, Giricsacick2s (1006, 24mnl).is added and the mixture is
extracted with ethyl acetate (3x50 mL). Organic phases were pooled,
washed with sodium bicarbonate an gap{jﬂeggirled with Na2S04 and the
solvent was evaporated. The reS|due was purified by chromatography on

%’P&iﬁ&%W'HP @?@'@Hﬁ/r%t 6‘?1 ghli EQR)”? 'HVQ%&QC%ME}W? 6-phenoxy-

compound asaye low oil, M (ISP 338.1, 340.0 (M+H)'. 30

é“fﬁ fﬁB\% -phenyl)-5- pyrrolldln 1-yl-pyrazine-2-carboxylic acid methyl
ester To a solution of o

Bl SHRIS-E IRATBFb AR B EHtIin-1-yI-pyrazine (0.25 g) in 7 ml
methanol was added 2 ml ethyl acetate, 0.035

[1,1-Sieféshbrdiisscipmrnwon s 60aM0acks PeT =it d 0T matonuta gavell
feireden]pallaciyinghdlonlosde 1k heeshiile it dichierpragthaneraidhe

Q2R for 1 hat 50 °C 3-bromo-2-chloro-5-methyl-pyridine (2.68 g, 13 mmol) was
added and stirring continued for 28 h at 100 °C. The cooled mixture was poured into
water and extracted with diethyl ether. Organic phases were pooled, dried with Na,SO,
and the solvent was evaporated. The residue was purified by column chromatography on
silica {n-heptane/ethyl acetate 8:1) to vield 1.4 g of the title compound as a colorless oil,
"H NMR{CDCl:): 8 = 2.27 (s, 3H), 7.12 (d, 2H), 7.19 (t, 1H), 7.39 (t, 2H), 7.76 (s, LH),
7.88 (s, TH).

b) 3-(4-Chloro-phenyl)-5-methyl-2-phenoxy-pyridine

3-Bromo-5-methyl-2-phenoxy-pyridine (0.79 g, 3.0 mmol) was dissolved in
toluene (5 mL}. To this solution was added [1,1’-bis(diphenylphosphino)-
ferrocene}dichloropalladium(1il) dichloro-methane complex (120 mg), 4-chlorophenyl-
boronic acid (0.7 g, 4.5 mmol), and 2 N sodium carbonate solution (4.7 mL). The whole
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triethylamine and the mixture was stirred at 110 C under 70 bar carbon
monoxide for 18h. The reaction mixture was evaporated and the residue

was purified by chromatography on silica gel with heptane : ethyl acetate

0 ??%Ufg?kld 0.15 g of the title 5 compound as off-white foeﬁﬁ%%z?i@%mg“
318.1 (M+H)+. d) -71 -
6-(2-Chloro-phenyl)-5-pyrrolidin-1-yl-pyrazine-2-carboxylic acid To a

JBIHER BB e A HHEMARE2 B dNEE L yioplrd e DI BsiATR S &
riethyvesterl{d. i&g)dn tetrihy diofur@iny Dvmtidnwater {Eambpandiporated and
@Pl%_tl’lﬁf&ﬂe(@a@ Bﬂﬂf?ﬁé’_&%ﬁr%Q%%E{Wt%@ﬁﬁﬂrﬁliﬂh% AN SAHORtate
%EJI&hIHt thydr%d(ﬁ in %tert .%nd 1%) t(r)ltclangnaxtyrei as ﬁt'rrie(g/ltﬂlgﬂ}' '5 e
r‘égufﬁnglsoom |‘on'wa§%ar}ﬁi5nee dtween 16% é)qﬁseo%1§ CItri c'd2 an'é
éfﬁgﬂ%)cetate. The phases were separated and the organic layer was

washed with water and brine. The organic phase was dried over
waghésibnrsuptateyland-&vdgdtatet wdroiotd Glohandf-thehitie compuuranide
as white solid, MS (ISP) 304.1 (M+H)H. 15 e)
6-(2-Chioralpbenylbhrp yraokiditkkyikal razinde2ycar Boxylpteaqigs (§HR, 2R) 2using 3-
hydraxyrEYH 08y ramide T10-a39Wiaaial Onkd Bk, 2R)-2-amino-cyclohexanol as
6- chglorc%]feﬁgh?n&)ﬁigﬁrﬂ Ln;l\-/}/u!“- yrazine-2- carboxylic acid in 3.0 ml of
DME8 Bdded 5t Voo mpe'F’a ure 0.082 g 1,1'- carbonyl- diimidazole,

0.22 ml N-ethyldiisopropylamine and 0.057g (1R,2R)-2-amino 20

cyclohexanol hydrochloride and stiﬁé@—ﬂ%ﬁ% hours. To the mixture is

added citric acid 10% solution and ethyl acetate. The organic layer is
WEEREH QRIS etcri st S 1096 dRitlo -aersbaidrirebstibieacid (1-
satinated:detution)-Thederganic layer is separated and dried over sodium
sulfate and evaporated at the rotary evaporator. The residue is purified by
chronate graniynga siicagelviibsheptane/athy @cetaef0l60unyieldmino-3,5-

%ﬁ%? 98{3%%%%%55'%‘81‘?1’&2%%@9;?&%%&%9&% M3 (5R:80%3 Mitsentane in

xamp Preparation o

60D ISP 5 1By EB e PRI LR At 8. d b aideaqypling with 2-
(RIRR)-dyrdrosyityieiph éxyiarhide T lentitiewcopalightwew foam, MS (ISP)
sypthesized in analogy to Example 19, using 5-bromo-3- 30
(2-chloro-phenyl)-pyrazin-2-ylamine and bromocyclopentane in step b,

carbonylation as in step c, saponif%ﬂg§5in step d and amide coupling
with (IR,2R)-2-amino- cyclohexanol hydrochloride as in step e to give the

%%é%@ggg?%@?gé%%%%%%%ﬁg?—E(?lgﬁ}ozhjd%}gl(M—Wpafi'n\é\!?carboxyﬁc acid {2-

cyclopropyl-2-hydroxy-propyl)-amide

The title compound was synthesized in analogy to Example 19, using 2-amino-3,5-
dibromopyrazine and 3,4-dichlorophenylboronic acid in step a, 1-bromo-4-chlorobutane
in step b, carbonylation as in step ¢, saponification as in step d and amide coupling with
rac-1-amino-2-cyclopropyl-propan-2-ol as in step e to give the title compound as a light
vellow solid, MS (ISP) 435.3, 437.2 (M+H)".

Example 26

Preparation of 5-{4-Chloro-phenyl)-N-(2-cyclopropyl-2-hydroxy-propyl)-6-(2-
methoxy-ethoxy}-nicotinamide

The title compound was synthesized in analogy to the procedure described for the
preparation of Example 6, using 5-bromo-1,6-dihydro-6-oxo-3-pyridinecarboxylic acid

methyl ester, 2-methoxy-ethanol (commercially available), 4-chlorophenyl-boronic acid
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Example 21 Preparation of

5-(4-Chloro-phenyl)-6-cyclopentyloxy-N-((1R,2R)-2-hydroxy-

R))/clohex _) -nicotinamide The title compound was synthesme}_gicl% &512%07 Y 0004
11 using 3-bromo-2- 5 chloro-5-methyl-pyridine,

cyclopentanol, 4-chlorophenyl-boronic acid-and (IR,2R)-2-

amino- cyclohexanol as startlnq materials, MS (ISP? 415.2 (M+H)+.
géjb%ﬁ fibppgfrac-1-amino-2-cyclopropyl-propan-2-ol (commercially

B2 ro-Gatrifigoraras thy MBI EFHH): MOG4 dx¢ldpropyl-2-hydroxy- propyl)
-6-cyclopropylmethoxy-nicotinamide 10 The title compound was
synthesized in analogy to Example Bxhntjgingy 3-bromo-2-
chloro-5-methyl-pyridine, (hydroxymethyl)cyclopropane, [2-chloro-5-

Wﬂéﬁ@wm)@@ﬁy&'@%miﬁ)aﬁq?-@?clopropyl 2-hydroxy-propyl)-6-(2-
rac-!_-iamln clo Xnaropan -2-0l as starting materials, MS (ISP)
’f‘a/ xample 23 15 Preparatlon

of5- ( hen dro clohex
nicotrdmite &35 R e gt T
d’i@(@éféim ivf BT, 0163@9xha@na@déjdrhmmr&w@%?am@niusméwxyhc acid

soltidrofphanelh@x33Madd aeehicRMAGBIN |- Aftersting tbeodQ acid

'Z’Pme@aﬂy%ﬁéﬁafé %IPJ%%%&DJQ'EQ&HIQJBX!IPX%!Q@!&%@%%& Jpaterials.
%%V\&Ell ?,l d stirring continued for 28 h at 100 C. The cool
M% & lva o water and extracted with diethyl ether. Organlc

phases were pooled, dried with Na2S0O4 and the solvent was evaporated.
The residue was purified by cqumr@éﬁE@%ﬁe@t%graphy on silica

(n2-heptane/ethyl acetate 8:1) to yield 1.4 g of the tide compound as a
SatoriesionintZ5(HOMIREDON)-J8-£ BI27 e Brynrerhzi (@ methy gyt -6-(2-

PrbpidB9athirbkiHo#e) (Bichtanti®8 (s, 1H). b)
3-(4-Chloro-phenyl)-5-methyl-2-phenoxy-pyridine

#)Bromene- et RIenOXHRr Aty Gn I8 MIBOY WRS disselyed in
toluene (5 mL). To this solution was added [1,1"- bIS(de enylphosphino)

30 feré%%@ﬁid&c%%%%aﬁ HRAAFshiore MEhans ST Tl (oo
;ﬁ? hen pboronic ﬁ@g@?ﬁa% 4 5m d 2 N sodium carbonate
SR D7 R SR BB B R SBGRTORBUE Firine
e, \fb&@lﬁééﬁe@l@v(ﬂﬂ sirritepht 90 CHFGr@ o) chotedagipoonixture was stirred
RMpekaitféoanemperature. The solvent was evaporated in vacuo and the residue was
purified by column chromatography on silica {cyclohexane/ethy! acetate gradient) to

vield 2.6 g of the title compound as a yellow oil, MS (ISP) 337.1 (M+H)".

b) (5-Bromo-6-chloro-pyridin-3-yl)-{{R)-4-isobutyi-2,2-dimethyl-oxazolidin-3-vi)-
methanone

5-Bromo-6-chloro-N-{{R)-1-hydroxymethyl-3-methyl-butyl)-nicotinamide {2.6 g,
8.0 mmol) was dissolved in 2,2-dimethoxypropane (25 mL, 200 mmol). To the solution
was added camphorsulfonic acid (19 mg, 0.08 mmol} and the reaction mixture was
stirred for 24 h at 60 °C. After cooling drops of triethylamine were added and the solvent
was evaporated in vacuo. The residue was purified by column chromatography on silica
(cyclohexane/ethvl acetate gradient) to vield 2.0 g of the title compound as light yellow
oil.
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elated with ethyl acetate over 10 g ChemElut (Varian). The solvent was
evaporated and the residue was purified by column chromatography on
silica (n-heptane/ethyl acetate gradient) to yield 0.61 g of the title

WESHBAANE s a yellowish oil, MS (ISP) 296.4 5 (M+H)". ¢)  FCT/EP2007/060094

5-(4-Chloro-phenyl)-N-((1.R,2R)-2-hydroid/-cyclohexyl)-6-phenoxy-nicotin
amide_The title compound was synthesized in analogy to Example 11,
el CIRIT B S (B-TBH- BRI SRy 2 HRERE ) bR And
R2R)D-anvinoreyiciolexanol as starting materials, MS (ISP) 422.9
(M+H) F. 10 Example 24 Preparation of
6-(4-Gblororpbenyhibpipetiiinaly)l- QW pzine Zaearboxyiig agid fazolidin-3-y1)-
e it ution was
pliciaiont i e 5{5?%Sﬁ%%%@%@?éb%@é@%@wﬁhme
wozares hyidtion)as ihlswaplsrydponification 6534 stép dhard)amidad N sodium
ealtmlm@ewmtzoarmrmnhﬂ. indanolasivnstane taagh@ﬁfaﬁvz&iﬂeswm@w 2044190 €ft§for 18
[ . ' Example 25 Preparatiop,o
21-’ %ﬁggﬁ%r%%%%én %}g%g;/?}rio |dgiﬁ-%l%i%§/)%§ﬁ€e- Ccar %)? i‘c%ra@ og(g?(%mut
é%ﬁbé’i}?—%ﬂ&}’&%%ﬁﬂsﬁww?&?ﬂiﬁ‘é‘i%h%rﬁffé“t"o?{?ﬁdl%lﬁi SoMRESized
icheoralogyr wlExampleal oy disingad<detinbad: B dityndmopyragiie GRLg of the title

3onghishiQrepbenylberanig. acid in step a, 1-bromo-4-chlorobutane in step
b, carbonylation as in step c, saponification as in step d and amide

ling with diagisamine2Eyelepapyl; 120k @SN SR80 91  bonvi -
e Lo S (1o0) hah o ah . tErbom)
RIS XIS 5 BYSBATAYINSS 5.(4-Chioro-phenyi)-N
(2-cyclopropyl-2-hydroxy-propyl)-6-(2- methoxy-ethoxy) -njcotinamide The

title céﬁﬁ%@ﬁm&{f Syendy é‘n%?%wmﬁé%é Eqeatnpetproel
ther S0 preparafiof (Gf iExaompies] ) psipgpnamide (71 mg, 0.6 mmol) in THF (13

5;1@59%%@1;%@’%1{91’1@&2&95%S_P)Il’lﬁqmﬁf?@éﬁ’p{‘ﬂl@kﬁﬁg—ﬂ@m}fl&%t%enyi)_g)yﬂdm-
O B0 L DU b T LB TISUOLA7 (R MEIEITl 20 ABble) it
MRS RETSher OSSR S B 28t Febrhtertiaine xoairamrsyl dato water and
startinigdnatie dad iShES P g 4b ghivbliwkre pooled, dried with Na;SO4 and the
solvent was evaporated. The residue was purified by column chromatography on silica
{cyclohexane/ethyl acetate 8:1) to vield 89 mg of the title compound as a white solid, MS
{ISP) 488.2 (M+H)".

e) 5-(4-Chloro-phenyl}-N-((R)-1-hydroxymethyl-3-methyl-butyl}-6-(2-

propionylamino-ethoxy)-nicotinamide

N-{2-]3-(4-Chloro-phenyl)-5-((R)-4-isobutyl-2,2-dimethyl-oxazolidine-3-
carbonyl)-pyridin-2-yloxy]-ethyl}-propionamide (82 mg, 0.16 mmoi) was dissolved in
methanol (0.35 mL). To the solution was added camphorsulfonic acid (1.6 mg, 0.007
minol) and the reaction mixture was stirred for 1 h at RT. The mixture was poured into
water, sodiumbicarbonate was added and the mixture extracted with ethyl acetate.
Organic phases were pooled, the solvent was evaporated in vacuo and the residue was
purified by column chromatography on silica (dichloromethane/methanol gradient) to
yield 55 mg of the title compound as a white solid, MS (ISP) 448.3 (M+H)".
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Example 27 Preparation of
5-(4-Chloro-phenyl)-N-(2-cyclopropyl-2-hydroxy-propyl)-6-(2- 5
methox ethoxy) -nicotinamide The title compound was synthesized in

WO 2008/0

analogy 1o f5the procedure described for the preparation of E%E{BF@%’W 060094
using 5-bromo-1,6-dihydro-6-oxo-3-pyriditiecarboxylic acid methyl ester,
2-methoxy-ethanol (commercially available), 4-chlorophenyl-boronic acid
(commercially available) and morpﬁéﬁﬁ@’&é&wmercially available) as
starting materials. 10 MS (ISP): 377.1 (MH :% Example 28 Preparation of

i) qﬁgﬂ@yp_ﬁm%qél(g (2-methoxy-
progeylaminasethoxy)-nicotinami.de a)
5-Bromo-6-chloro-N-((R)-I-hydroxymethyl-3-methyl-butyl)-nicotinaniide 15
5- Bromatrév&arﬁpamim@s 3Eih:3i2:8,i8 AR %)m@ﬁret%aqmm@@d%r the

%%) #é 8&} 85991?@ '(9 rhyvl%s ’agro%q TBIY; ]g3 (96 o(ﬁo)n}l) e}Grr)Jch e(carboxyé %aqd

amine 42°mmo cino

miteY.Fke i a%“éﬁ%dﬂhsﬁ‘fslﬁ% rdo! %P@ﬁé?é{d?%mmc acid
ngowwlmwpmwoﬂdv)aéummtHaexesmMewvaBmpwiiﬁreddﬂyble as

colmp chramatoarenby)omsilica(eyciphexane/ethyl acetate gradient) to
20 ylefd 2.6 g of the title compound as a yeIIow oil, MS (ISP) 337.1

(M+H)+. b)
(5 Bromo-6- chloro-pyridin-s-yl)-((R)-Zl-lsoﬁutyl-z 2-dimethyl-oxazolidin-3-

S gﬂ?o O L T e

5 (3:8°gh G FPSH WAL BISEBIR in 2,2-dimethoxypropane (25 mL, 200
mmol). To the solution 25 was added camphorsulfonic acid (19 mg, 0.08
mmol) anttheranetsd wikeiréhgaz dtirratforne ibatrsoce! yseieessobliddor the
grepsafdietiytampeaveseatdedand theaisoliens-swasiepaidiratachiskylic acid
yaso: the @ﬁ&g&ﬁ)waa}%m'@&)mwmp mﬂ&m@} @raﬁ@eﬁﬁeﬁ (Borgric acid
cycloh elet ?Cbﬁé(le grad ent) to yield 2.0 g om ound as
ﬁ@?ﬂ%ﬁf&%ﬂ‘éﬂ*’% SObH b PE OO0 TS e S
182G Hidro M ALThlofdZphei¥A}pyridin-3-y1]-((R)-4-isobutyl-2,2-dimethyl-
oxazolidin-3-yl) -methanone (5-Bromo-6-chloro-pyridin-3-yl)
-((R)-4-isobutyl-2,2-dimethyl-oxazdiigin:glyBl- methanone (2.0 g, 5.5
mmol) was dissolved in toluene (10 mL). To this solution was 5 added
PrdpdoisishipifengphiosphinajeicagencidictivmopaliadiumiN)- (irans)-2-hydroxy-
QiE[HHEQyW@HE@Hﬁamide

a) 5-Bromo-6-cyclopropylmethoxy-nicotinic acid

A mixture of 3.0 g (13 mmol) 5-Bromo-6-chloro-nicotinic acid, 1.4 g {19 mmol)
(hydroxymethyl)cyclopropane and 2.85 g (51 mmol) potassium hydroxide in DMSO (12
mL) was heated under microwave radiation for 6 min to 100 °C. 50 mL water and 150
mL citric acid (10%) was added. A solid precipitated, was filtered off, re-dissolved in
ethyl acetate and dried with Na,5SO4. The product crystallized upon evaporation of the
solvent from ethyl acetate/heptane 1:1 to yield 2.1 g (71%) of the title compound as
white solid, MS (ISP): 270.3 (M-H).

b) 5-Bromo-6-cyclopropylmethoxy-N-((trans)-2-hydroxy-cyclohexyl)-nicotinamide

5-Bromo-6-cyciopropylmethoxy-nicotinic acid (2.3 g, 8.5 munol} was dissolved in
DMF (75 mL). To the solution was added TBTU (2.99 g, 9.3 mmuol), N,N-
ditsopropylethyl amine (7.2 mL, 42 mmol) and (trans)-2-amino-~cyclohexanoi (1.4 g, 9.3
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30

W%ftﬁ”%?ﬁ?ﬁ‘acetate over 10 g ChemElut (Varian). The solvent’

complex (226 mg), 4-chlorophenyl-boronic acid (1.34 g, 8.3 mmol), and 2

N sodium carbonate solution (8.3 mL). The whole mixture was heated

with stirrinﬁq at 90 C for 18 It, cooled to room temperature (R'Ié?/ and eluted

LLP2007/060094

evaporated and the residue was purified/by column 10 chromatography on

silica (cyclohexane/ethyl acetate gradient) to yield 0.81 g of the title

gﬂfﬁfﬂ?}uﬁﬁf LR S g&i}f?ﬁjﬁmmd for 16 h 4t room temperature, The solvent was

ki Pef3164-@hlenoe phé i) 1S5 R) Waksphufied 1 ¢ aimmsthyhoxazoldingy3boatlica

*@Qﬂm\é'ﬁtz@é%ﬂﬂﬂ%&/é@%&’]gr@&méﬂ)-ﬂ!%ﬂ‘a@ﬁw @@fﬁﬁ@t&%ﬁgﬁcﬁﬁ@%@@s@@
I} (-55% in portions to a well 15 stirred solution o

AR s Tt

jpropionamide (71 mg, 0.6 mmol) in THE (13 mL). After

stirring the mixture for 15 min at RT [6-Chlorp-5-(4-chloro-phenyl)-pyridin-
A RGBS S g SBT3y A (3o e -
oissARIude was added and stirring continued for 6 It at RT. The mixture
was poured into water and extracted with diethyl ether. Organic phases
were Pbolét; driepowith Ma230H4csnd! the: 28 aplvenh wag duaparatecdbelure
rsiduewes Buriedhhyiselumnchramatography eilic@yclopropylmethoxy-N-
(eyclohexanclethyl acetale S-L) L0 Xield 8 ma ehihe iR compgind.ag 2

iS4 I&ll\/@/ c( §1|9’§£f§ éwgel_'_ 1 re&;; .a,+ UOropicny C ach
scomesrsiyipReriyIR: M 1Ry dtok¢idhiAl3-methyl-butyl)-6-(2-
propionyl.amino-ethoxy) -nicotinamide 25
N-{2-[3-(4-Chloro-phenyl)-5-((R)-4-FaBund-322-dimethyl-oxazolidine-3-
carbonyl)-pyridin-2-yloxy]-ethyl}-propionamide (82 mg, 0.16 mmoi) was
dispelvadrin{méthdnptdfyBBemh)y o thél solutigrenydis dddeds)-2-hydroxy-

camyphersulfuicasishtl.6 mg, 0.007 mmol) and the reaction mixture was
stirred for | h at RT. The mixture was poured into water,

sodiumpicarbonalewas.aadesAng the e, SX RSSO MR EI0Y ibed for the

acetate, 30 Qrganic, phases werge pooled, the solvent was evaporated in
DERSHRE Hhéragalie WaSSuri '%Qj%ﬁa'ﬁm'éﬁleés?lﬁ%gcrwﬂf’&%é?n&%f
(dichborathethareneiathandt grddidhtytoriald®sang ofidhedingercially
eoimpelnakam anbiie colit, MS (ISH) 38:3 (M+).. WO 2008/040651
PCT/EP2007/060094 -74 Example 29 Preparation of

5-(4-Chtoro-phenyl)-N-((R)-1-hydrwpentyl)-&@-methoxy-
ethoxy)-nicotinamide The title compound was synthesized in analogy to

biepransdwie,dessrbed inn .o NEPAALeH ol Fampla & 45ing - 4-
5- romo-l,(tsﬁdllh dro- -oxo-S-ﬂ/rl inecarboxylic acid
trifluoromethyl-phenyl)-nicotinarnide

The title compound was synfhesized in analogy to the procedure described for the
preparation of Example 31, using 5-bromo-6-cyclopropylmethoxy-N-(trans-2-hydroxy-
cyclohexyl)-nicotinamide and 4-trifluoromethylphenylboronic acid (commercially
available) as starting materials. MS (15P): 435.4 (M+H)™.

Example 34

Preparation of 6-Cyclopropylmethoxy-5-(3,4-dichloro-phenyl}-N-((trans)-2-hydroxy-
cyclohexyl)-nicotinamide

The title compound was synthesized in analogy to the procedure described for the
preparation of Example 31, using 5-bromo-6-cyclopropylmethoxy-N-(trans-2-hvdroxy-
cyclohexyl)-nicotinamide and 3,4-difluorophenylboronic acid (commercially available)
as starting materials. MS (ISP): 437.3 (M+H)".
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methyl ester, 2-methoxy-ethanol (commercially available),
4-chlorophenyl-boron ic acid (commercially available) and
%}FI\’ -(-)-2-amino-I-hexanol (commercially available) as starting materials.

(i §ﬂﬁ)‘?5107.4 (M+H"). Example 30 to Preparation of CT/EP2007/060094
5-(4-Chtoro-phenyl)-N-((S)-1-hydroxymethyl-2,2-dimethyl-propyl)-6-
(2-methoxy-ethoxy) -nicotinamide The title compound was synthesized in
analogy to the procedure describeo@!@ﬂﬂ@éreparation of Example 6,
using 5-bromo-1,6-dihydro-6-oxo-3-pyridinecarboxylic acid methyl ester,
Preisthiviey-effatbl{amarmksaidlly aveiabie) mahiomphétyibordhicagiy-

15 chammercialinaviallable) and L-tert-leucinol (commercially available) as
starting materials. MS (ISP): 407.4 (MH+). Example 31 Preparation of
6-CycloRrany Dathoxy a3, ¢oifliorar R e N tHanS) e e MY ULl Bhy the
Sxylipicolnamids, 20 2 SBrome.G.cyclongpymefoR nicaUnIc aci fl droxy-
Rixtre ofnisp.~ g?(lff r_nmbB bBromo-6-chioro: liC tnic acior 1.4 a(fQ yAroxy
BN THYArE R AN ey bisiepankeanE T B8 P EsL (Remens [sirBEgiprble) as
hydtoxiderinr DM 3G (12 midpwdsheared under microwave radiation for 6

min to 100 C. 50 mL water and 1.50 mL citric acid (10%) was added. A

solid precipitated, was filtered off, rexdiggpiwed in 25 ethyl acetate and

dried with Na2S0O4. The product crystallized upon evaporation of the
sobyantdranareihyl aseipieiienians ; y}?ﬁn%tﬂ,& IAYAEBL MG xylic acid
g?é%%n%gs o nga?f?%ﬁt?s i B y

- )romg- -@raloprgpyhﬁg %xy- -2(?%11156)-2-hydroxy-cyclohexyl)-nicotina

ide 5-Bromo-6-cyclopropylmethoxy-nicotinic acid (2.3 g, 8.5 mmol) was
SR -5 DNME(PESRL) RS HHE SalatiBAwas added TBTU (2.99

9.3 mmol), N,N diisopropylethyl amine (7.2 mL, 42 mmol) and _
(trans}2eaRtiHineyl ek ahoPdia gy PXAe Dé0dR0e 51 60 mi 1,2-dimethoxy-
PETHER2004d06 009 fetrakis{ ripiah)yThespéastiopathidtune avasostiteath t08th6e and

BeREORIP TeABEAY ¢ d RESRNENLNAS LYAPPTRISA R YaAUAANGHES ¢ sodium
reshdugt\e/v%s 8‘6”‘3'?%}’ CO'%T'ggChr maﬁmgra g/OﬁJSI“C& n#e@%a%e/eﬁ | .
SERE G dient o ST 05 o S ARE Gt CSGUA KEUS RHRtE SO MY TRrure is
AgPdes I8, mrr A NAHT- Bg)starting material is completely consumed as evidenced
GjﬁLCCWQFAdﬁ@EhQXW&@aé-}ﬁiﬂW@E@ ey N teansd-2Hmidkaxdte edqhases
Gry &e’p@?ﬁ%'g{% organic phase is dried over sodium sulfate evaporated and purified
by chromatography on silica gel with heptane : ethyl acetate = 1 : 1. to vield 2.37 g of the
title compound as light yellow crystals, MS (ISP) 284.0, 286.0 (M+H)".

b) 2,5-Dibromo-3-(4-chloro-phenyl)-pyrazine

To a solution of 2.36 g 2,5-dibromo-3-(4-chloro-phenyl)-pyrazine in 15 ml
dibromomethane was added 1.3 ml isoamvlnitrite. To the resulting solution was added
dropwise during ca 30 min. a solution of 1.50 g trimethylbromosilane in 5 m}
dribromomethane at ambient temperature. The mixture was stirred for 1 h. To the
resulting dark solution was added 30 ml of a 10% ageous sodium bicarbonate solution.
The phases were separated and the organic phase was purified by chromatography on
silica gel with heptan : ethyl acetate = 9:1. The product fractions were collected and
concentrated upon which crystallisation occurred. The solid was collected by filtration to
yield 2.13 g of the title compound as slightly vellow crystals, MS {ISP) 350.0 (M+H)".
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The title compound was synthesised in analogy to the Suzuki reaction
procedure described for the preparation of Example 5a, from
5-Bromo-6-cyclopropylmethoxy-N-

Wa ARy 9ﬁy‘dro)cy -cyclohexyl)-nicotinamide and 3,4- dlfluorop%%ﬂﬁwl%?ﬁgﬂ%

acid 1o (commercially available). MS (ISP): 403.4 (M+H)'. Example 32
Preparatlon of

6.CyRIB PPy Iebhose A SO ARy NS P 2R roxy -

cyclohexyi) -nicotinamide The title compound was synthesized in analogy

to the fsracebitiendédtpbte foi eheo pemgraparatisms e kahpisl e vagsiligd 0.096g
Seldiom osN r(iers thydraxy-tyclahexy)-s 62rred at room temperature for 45 min.

FF@E'H%&@IW}Q&H%“&%@&@B%& ﬂ%%ﬂ%@@r DIGAGIY. Xhenzi) )pyrazme

mercjally avallablec)!as starting materlalft, !F P): 385.
or 3

6' %%?é%ﬁrgﬁé cﬁ‘t room tefnperature
@@WWW@IP&W&P@W rblxy reyaskeshesey pepptezitand the organic
fiiueromethyiphenrisatioamided badiiecampaegn eas SUBbeRIERMe = 1: |

R AR, NGHRR ‘P%%F%‘ %%%%5‘2% ) %‘taﬁg‘?é’?af%%a'%é’é fxample 31,
using 5-bromo-6-cyclopropylmethoxy-N-(trans-2-hydro

%"qeeé%.amaélaﬁ'?S%ng?aﬁ%ﬁ]'%%%meﬁ“ R (S s g s

M@gh paaoRel- Zamide”
6-Cyclopropylmethoxy-5-(3,4-dichloro-phenyl)-N-((trans)-2-hydroxy-
cyclofiéryijlaicotinamide Fremnilestshpourtbga® spatheki 28ddrr rmletys 5-
@xéha)mqqagﬂéeodpﬁ@lﬁsbm fortberoprepenasion ot Example 3kpUsigonification
gsq Oﬁge%(g ?%!1 RIRPY é%%}n &%ﬂll\l(gé %m%lhz%d ros)&( 3?0 g,we the title comﬁ)ound

cyc nicotinami uoro eny nic acid (commercia
AVAi beBlfe?}e lvsyaliingh 84 h@l@{l@ﬁ) 437.3 (|v|+|—|) WO
2008/040651 PCT/EP2007/060094 -76 Example 35 Preparation of
5-(4-Cyano-phenyl)-6-cyclopropy|nd&gske-aL. ((trans)-2-hydroxy-
cyclohexyl)-nicotinamide The title compound was synthesized in analogy

trtherproced GRS de<dribbtb forrthenyh) prePahatorpfExathpie-tomding (2-
mbrop-Ghexeloprenmeinoxy-N-(trans-2-hydroxy-

cyclohexyl)-nicotinamide and 4-cyanophenylboronic acid (commercially
availaple;@s AN MRRIAISHh MSH FPn3942d Mt ocedure described for the

preparation of Example 6, using Z,Svdibromom&{4-chlor0«phenyl)—pyrazi.ne, 2-methoxy-

¢ feaction mwcture was

ethanol (commercially available), and rac-1-amino-3-methoxy-2-propanol
{commercially available) as starting materials to give the title compound as a yellow oil.
MS (ISP): 395.1 (M+H) ",

Example 38

Preparation of 6-(4-Chioro-phenyl)-5-(3-methyl-butoxy)-pyrazine-2-carboxylic acid
((1R,2R)-2-hvdroxy-cyclohexyl)-amide

The title compound was synthesized in analogy to the procedure described for the
preparation of Example 36, using 2,5-dibromo-3-(4-chloro-phenyl)-pyrazine, 3-methyl-
1-butanol {commercially available), and (1R,2R)-2-amino-cyclohexanol (commercially
available) as starting materials to give the title compound as a yellow oil, MS(ISP): 418.2
(M+H) ™.



()]

10

15

25

30

Example 36 Preparation of
6-(4-Chloro-phenyl)-5-cyclopropylmethoxy-pyrazine-2-carboxylic acid 10

W(é_R albhxd_roxymethyl-3-methyl-butyl)-am|de a)

3 0-63’-1(4-chIoro-phenyl)-pyrazin-2-ylamine To a solutiort 8?@%2&8896%94

3,5-dibromo-pyrazin-2-ylamine in 60 mt Z®-dimethoxy- ethane is added

1.19 g tetrakis(triphenylphosphine) palladium at room temperature and
stirred for 1/2 hour. To the resultinggéﬁﬁ%%%—%%lution is added a solution of

2.65 g sodium 15 carbonate in 30.0 mLwater and 1.56 g of o
pAmrSisHetyitaromie srihanerthed riixetiteris Phurrdd For Eg Roursrhp 0w acid

C IRERstasting sngledhilisxebraptédely consumed as evidenced by tlc. The
reaction mixture was partitioned between water and ethyl acetate; the

phasemincecseparaied gndihiegrganic nhass.pirredi ovansodiym sulfate
evaporated and purified by chromatography on silica gel with heptane :

ethyl g¢Rtaig Eo%l\}lbgfu;@ weld e .01 then2Q 116, SRMRBHAM ASIGNbed for the
ellow cryst S ﬁﬁgg 84.0 28q.ct).£Mar1}:é) %? henvi -

%’,@!stﬁor%-iﬁ? foro-pRerIy YAz iNer o BN dn b Y %8 ghenyD-pyrazin-
25lapishio BueAberidiocphienyiybsrarial whis salidimpnismeétiare was
added 1.3 ml. isoamylnitrite. To the resulting solution was added
dropWisendtriig ddB0-minnd )spjutionee? -tasog tiimethyhetbyhosiane in 5

ml 25 dribromomethane at ambient temperature. The mixture was stirred

for 1 N hEaitkeotesulinbvdardy stistion wasakdde do30 aph-ofal 1Q%eagé@dSor the

SR RIFONAEISBREIQRINT 9%%?&-%5%%%%8%%@?{%‘1}%9[%B&ylic

phase was purified by. chromatography on silica gel eptan : ethyl
RS e SR Lo OB ks I HABHRF

ipes i essinsatiortorcunrst e Thetslsiowaswolluttel vysfitseationthe next
3fdyielthdut 3ugthitbedilegempound as slightly yellow crystals, MS (ISP)
350.0 (M+H). WO 20081040651 PCT/EP2007/060094 -77 c)

% Bramend-glahiarerphaeyh 2 reyslapronylmeihax Ry meina Lea solution
of 0.079 g cyclopropanol in 2 ml dimethylsulfoxide was added 0.0969g

SOdiu'Thme@%rﬁEg/ﬁxiﬂ Ak Hhemixiy r&éﬁ‘f@gﬁ@fﬁ?ﬁ%@@ﬁ% described for the

temperature faor 45 min, .To the resulting mixture was added 0.348 g
A i AR T e e
iR femperiendifoicBhur iy redetisreinpdir dilvas peetiticaenbetwdich
weEasanag eteyiMcaldte. The phases were separated and the organic
phase was purified by chromatography on silica gel with heptane:

dichlaremetbanam drolpenyigleQsERRWof i Ll GEMPAWNERES WRtRxy-
C('\g(%ls rlégelﬁlrkgeat 86-87 C. d)

61(4-Chlo o-ﬂwenyl)-S-cyclopropylmethoxy-pyrazine-2-carboxy|ic acid
((R)_l’fhe title compound was synthesized in analogy to the procedure described for the
preparation of Example 19, using 5-bromeo-6-{4-chloro-phenyl)-pyrazine-2-carboxylic

acid, and (1R,2R)-2-amino-cyclohexanol (commercially available) as starting materials
to give the title compound as a light yellow solid, MS(ISP): 410.0, 412.0 (M+H) *.

e) 5-(2-Chloro-phenoxy)-6-(4-chloro-phenyl}-pyrazine-2-carboxylic acid ((1R,2R)-2-
hydroxy-cyclohexyl)-amide

The title compound was synthesized in analogy to the procedure described for the
preparation of Example 36 ¢, using 5-bromo-6-{4-chloro-phenyl)-pyrazine-2-carboxylic
acid {{1R,2R)-2-hydroxy-cyclohexyl)-amide, and chlorophenol {commercially available)
as starting materials to give the title compound as a white solid. mp.: 154-155 °C,
MS(ISP): 458.3, 460.3 (M+H) ™.
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io hydroxymethyl-3-methyl-butyl)-amide The title compound was
synthesized in analogy to Example 19, carbonylating 5-
bromo-3-(4-chloro-phenyl)-2-eyclopropylmethoxy-pyrazine as in step c,

éﬁ’.ﬂon as in step d and amide coupling with (R)- -leuchfdl’ 5@25%98?994
e to give the title compound as a light yélfow solid, MS (ISP) 404.5
(M+H)'. 15 Example 37 Preparation of
(RS)-5-(4-Chloro-phenyl)-N-(2-hydégsai@lgdhoxy-propyl)-6-(2-
methoxy-ethoxy) -nico tinamide The title compound was synthesized in
ahvatapiion s proClaure idesetibed Fon e preperationof Examipterboxylic acid
ysing:prelipromedd4-ghigraipheanid)-pyrazine, 2-methoxy- 20 ethanol

(commercially available), and rac-I-amino-3-methoxy-2-propanol

@Pﬁnﬁﬁsﬁ%ﬂ}’(@fﬁé@glﬁh L%?}Qﬁﬁn?lﬁ!&@&@o give the title compound
as a yellow oil. MS (ISP) (M+H) +. Example 38 Preparation of

6-(4-ClylotgnP D&M nid 3SR DUOX Y RYIRZINGS %ﬁ%%%%é(ﬂ?eac@&n%% for the

1R,2R)-2- h rox -cyclohexyl)-amide Thegg?e compound was

ﬁﬂ?é%%’&d’ &a;‘; t8 tﬁ@%?o&gaﬁ?e%% rﬁ’é&mﬁﬂgeﬁ%ﬁranon of
@mmpi@@ﬂbgmng 2¢81 diloromerdaly- emdrbl phensii-pyganine iBsriveghip the tide
Ldhtanad(sonmacially, avsiladre zaand (1R 2R )=2-amino-eyclohexanol

(commercially available) as starting materials to give the title compound

l .) I's) ac -
2 1B RSS2 20 1 O SRS o

§y&08]}'ﬂ8ro P nox )péoarlihalmro -phenyl)-pyrazine-2-carboxylic acid

(1R, ydroxy-cyclohexyl)-ami &3 ) 5-Amino

6-(4- %H%F PHERYHEY 2R B RO IR Al iRty PERted & et for the
coenpouiog waseynthesizen &b dhratogy Xd tHbprogduud) doseribettfontive, 3-

prepaation AfpaxaRltkRechY, CARIBYRALIAN Ofic- 1 -amino-2-cyclopropyl-propan-
2 %W%?nﬁwé?‘cﬁﬁ 9(/91 B?er)'%s? sﬁ%%‘%]]i%g{] fg geqt %Ve[ilrpeecggiepound as a

compound as an off | € solid
SEFBRTD8: At hiker 6ﬂ%ﬁ)§wﬁﬁémne 2- carboxyllc acid methylester The

title compound was synthesized in analogy to the procedure described for
the 10 preparation of Example 36[9?@@!@2°ﬂ
5-amino-6-(4-chloro-phenyl)-pyrazine-2-carboxylic acid methyl esteras
SteepirgtivratdrfaCaddisertmyttipite, dBr8mometirant -amthzine-2-carboxylic acid

(2-cyclopropyl-2-hydroxy-propyl)-amide

The title compound was synthesized in analogy to the procedure described for the
preparation of Example 40 using 5-bromo-3-(4-fluoro-phenyl}-pyrazin-2-ylamine,
hydroxymethylcyclopropane (commercially available), and rac-1-amino-2-cyclopropyl-
propan-2-ol {(commercially available) as starting materials to give the title compound as a
white foam. MS (ISP): 386.4 (M+H) *.

Example 42

Preparation of 6-((R)-sec-Butoxy)-5-{4-chloro-phenyl)-N-((1R,2R)-2-hydroxy-
cyclohexyl)-nicotinamide

The title compound was synthesized in analogy to the procedure described for the
preparation of Example 5, using 5-bromo-6-chloro-3-pyridinecarboxylic acid methyl
ester, 4-chlorophenvl-boronic acid (commercially available), (R)-(-)-2-butanol
(commercially available}, and (1R,2R)-2-amino-cyclohexanol (commercially available)
as starting materials. MS (ISP): 403.5 (M-+H").
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trimethylbromosilane as reagents to give the title compound which was
used in the next step without further purification. b)

5- Brom4%661(4 -chloro-phenyl)-pyrazine-2-carboxylic acid methﬁlF(aé%tgzrﬁ{}w060094

described for the preparation of Exampl&019d, by saponification of
5-bromo-6-(4-chloro-phenyl)- pyraane-Z-carboxyIic acid methyl ester to
give the title compoundas white so ): 312.9 (M-H) . d)
5-Bromo-6-(4-chloro- phenyl) pyrazme -2-carboxylic acid

QR zmiop-plAroi R 28) crdloresn cipbesThetite leetnpoutia gl > (4-
syifithesizechin- ahalgigynioctheaprideedure described for the preparation of
Example 19e, using 5-bromo-6-(4-chloro-phenyl)-pyrazine-2-carboxylic
asid, mBsholR 2Rithamirersyelomexanrl {aammercially available) as

starting materials to give the title compound as a light yellow solid,
MS('%’E T)ﬁ]ﬁt']tgﬁoofdﬁbg B ; g-lrl)llillngg ﬁ)bromo 6- chlorozmcotlmc acid methyl ester,
?(F% lﬁlﬁ; '?n%” m t 0)(3 ¢ rg rgll ee %Qgﬂ'l%@(bm bagrﬁr O {S_?v%gsl;qleated under

é?ﬁﬂﬁ’é@iﬁeéﬁﬁﬁﬁﬁﬁal@g)l ﬁé‘lfh@ d&&bé&l&é edcyipes Fof thed Bpr&rgt@ﬁ o was
Exéedpled36oniiging bhiomedts@ahiveephenyhdpyiaziioe LrearboxylicC. The

WQ&Q%@CM@@M PW%F 'Mﬁ?a&é@v@ﬂkoé{?ﬁhg&%e After evaporation
i rC|aIIy a‘\ﬁij é)%% 30 as sIar gaterlals to_giveé the title oradi

BRSNS RUNIRE ORI Fer L e Ry A g ag 2 eradient
(wraryl from @co081T40680 PENEPR007/060084 MO dxafrplee were

W@Mﬁﬁi@%ﬁﬁdd 237 mg (66%) of the title compound as white solid, MS (ISP): 274
1\(141-_5Iuoro phenyl)-5-(3-metho)cy-propoxy)-pyrazine-2-carboxylic acid
cyclopropyl -2-hydroxy- propyl) amlde a)

s I hen ) B- -yla ine 5 d was
nth s?%gé ?n{;ﬁr?‘é 0 Vto?y ﬁ!lw o _mcFescr &t f’éﬁhe prtébar |Hheo vl
E ST E9tHBIAg 2-amino- 3 5 dlbromopyrazme and 4-
fluorophenylboronic acid (commercially available) as starting materials to
give théaitide comporvas sywhitezsdlid, anmdogsp)ReBrac2iroexieMubhd for the
P} Grd{ A IOERAGRIE 3D % 30 DS UGV RPEXY- mrﬁ@ﬂn@x@@ﬁ@?mimﬁg acid,

@tr?f?u‘é}’&ﬁ‘?&ﬁ ag}tll?rj)ﬁyéjgpg(ﬁy iPIOR 3('2'%% i tltl? ?ng gparzﬁonar%\mo—

synthesized in‘analogy to the procedure descri

EXAARSIER ifamjﬂsr%?&w@%k’?W&%ﬂ@ﬁ%ﬂﬁy@ﬁ.Mé i) g (M+H
Example 44

Preparation of N-({1R,2R)-2-Hydroxy-cyclohexyl}-6-(2-methoxy-ethoxy)-5-(4-
trifluoromethoxy-phenyl)-nicotinamide

The title compound was synthesized in analogy to the procedure described for the
preparation of Example 43, using 5-bromo-6-chloro-nicotinic acid methyl ester, 2-
methoxy-ethanol (commerctally available), 4-trifluoromethoxyphenyl-boronic acid
(commercially available) and (1R,2R)-2-amino-cyclohexanol (commercially available) as
starting materials. MS (ISP): 455.1 (M+H™).
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methoxy-I-propanol (commercially available), and
rac-1-amino-2-cyclopropyl-propan- 2-ol (commercially available) as
startin materlals to give the title compound as a 15 colorless oil. M

Wﬂ %95; 2|-° (M+H) ". Example 41 Preparation of PCT/EWOW%OOQ"’

5-Cyclopropylmethoxy-6-(4-fluoro-pheny)-pyrazine-2-carboxylic acid
(2-cyclopropyl-2-hydroxy-propyl)-amide The title compound was

synthesized in analogy to the proced ribed for the 20 preparation

of Example 40 using 5-bromo-3-(4-fluoro-phenyl)-pyrazin-2-ylamine,
yerasafinewiyicytioptesaples ebmndridially) 2Aranamme) -aistphexyl)-6-(2-
recpk-@rincetreyclapcofiyhnpidapan-2-ol (commercially available) as starting
materials to give the title compound as a white foam. MS (ISP): 386.4
(M+Hh Exanplaa <o RreRaraliond in analogy to the procedure described for the

0f6 { R% I35 o] te? %‘(1[?726 4§4 ehlo Oh 5‘1%@ chl 1Rﬂ12c|§21r121 h%gci Wyl ester, 2-

8 exyl) nicotinam ide THe file compound was syn%hesaed in ahalogy
ﬂéﬂ@f@lﬁ?&éé&tﬁl@&@é&ﬁ@ém}wﬁ@% Bl PR BhBR Bt afig
bebromo<talthloroldspyridih6daPiboxddimacidambthykaestérommercially available) as

4rehioraphenylsberonismacid tcommerejally available), (R)-(-)-2-butanol 30
(commerC|aIIy available), and (IR,2R) -2-amino-cyclohexanol

(commercially available) as starting,m gﬁgl%s MS (ISP): 403.5 (M+H").
WO 2008/040651 PCT/EP200710 50 Example 43 Preparation

AR AR 2 RN S MR PR - sapropoy
S‘JB(?BH‘?S"-‘@‘{Z meth.oxy-ethoxy)-nicotinic acid 5 A mixture of 325 mg (1.3

~ mmol) 5-bromo-6-chloro-nicotinic acid methyl ester, 233 mg (3.24 mmol)

2-methesygthemoPanedaos pigtieszshimuibBUNThs eatdurandaribed for the
@H@E@Wﬂm sadiation daB 2 e m&Sﬂl@s&E@mlnwaﬁmmdiQ}ﬁaqm lesw 4-

rad |a r2 minto 160 C. The mlxture was aC| |e Wlt

A %@Jﬁh@f@% Mﬁ%}h?yﬁaaa?af@c RREFPEPL ORI 6 éveé@.%iﬁma@l ting
purified D) OrepRIafit® HPUCG 6N té¥ersed phase eluting with a gradient
formed from acetonitrile/water/HCOOH. The combined product fractions

were evaporated to yield 237 mg (B&2nptf 4he title compound as white

solid. MS (ISP): 274 (M-H).

Preparation of 5-(4-Chloro-phenyl}-N-({1R,2R)-2-hydroxy-cyclohexyl)-6-](2-methoxy-
ethyl)-methyl-amino]-nicotinamide

The title compound was synthesized in analogy to the procedure described for the
preparation of Example 43, using 5-bromo-6-chloro-nicotinic acid methyl ester, 4-
chlorophenyl—bo'ronic acid (commercially avaitable), (2-methoxy-ethyl)-methyl-amine
(commercially available), and {1R,2R)-2-amino-cyclohexanol (commercially available)
as starting materials. MS (ISP): 452.0 (M+H").

Example 48

Preparation of 5-{4-Chloro-phenyl}-N-((1R,2R)-2- hydmxyncydohexyi) 6-(2-methoxy-
I-methvl-ethoxy)-nicotinamide

The title compound was synthesized in analogy to the procedure described for the
preparation of Example 43, using 5-bromo-6-chloro-nicotinic acid methyl ester, 4-

chlorophenyl-boronic acid (commercially available), rac-1-methoxy-2-propanol
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b)
N-((1R,2R)-2-Hydroxy-cyclohexyl)-6-(2-methoxy-ethoxy)-5-(4-trifluorometh
él) i5 phen_yl) -nicotinamide The title compound was synthesized in analobggy
e 4tj‘&'z’édure described for the preparation of Example FLREFPI7/005094
using 5-bromo-6-(2-methoxy-ethoxy)-nic&tinic acid,
4- trlfluoromethylphen I-boronic acid (commercially available) and
awrasy e fatett v e iﬁé@aﬂéﬁ LBorhrreiBRy ARG (S8ratastirglly available)
e riatg, tviSe (1SR A3 %0 XM | M2MHEXample 44 Preparation of
N-((1R,2R)-2-Hydroxy-cyclohexyl)-6-(2-methoxy-ethoxy)-5-(4-
trifluoromethoxy-phenyl)-nicotinamigeniiie 4itle compound was
synthesized in analogy to the procedure described for the preparation of

ﬁma@oﬂ%mm&@@n@%ﬁmr@( TReoinie RRdomethylesign) 8- @5

hanol (commercially av. |Iable)
Fth )c‘?)%r%teghé) Bﬂkég%oroéfg §:ld (commercially available) and
%Ziir né)J§C 3%§g§3(ias%(}1€3& %I:‘Cégl %\é%l%p%e}’?rggedséger%escnbed for the
EJGWWQOM/’@W@M B ERdarhieon® Preparatisis@inic acid methyl ester, 4-

2HibChtheratahaay:- Ao L R 20N d 6o %l a8Yel ohe Xy dxy-2- butanol

;
S T et o

ﬁ%ﬁ’i r%‘ﬁ?Sr@l%%q‘élﬁFc)oﬁﬁ?cga@& hetfistesdter, 2- isopropoxy-ethanol

(commermally available), 4-chlorophenyl-boronic acid (commercially
available) and (IR,2R)-2-amino-cyclféﬁ@%é@ (commercially available) as
starting materials. MS (ISP): 433.2 (M+H"). Example 46 10 Preparation of
BrepCifioroop RelfyHneg IR @R)- - drdxpaoiohesgpperispprapoxy-carboxylic
als@tinamide rbpel title cempaubgwyassypthesized in analogy to the
procedure described for the preparation of Example 43, using

5- brornge%@&mw&e&m&;@mﬁb&h@%@ﬁo Eih{HE @mr@a@%@&&@r the

commermal}y avallei\bl isop anol erC|aI ?vallable
FS Exa usm Hef amme, (5)-
-amino-cyclohexanol ( commermag Vaita e>5 SEat Ing

ateriarpEISPRadesBgia vy Exend e 47&%9&5&@%%@%
PrpChiood {pbemyb-dik{(1R2R)IS-yduony ayalehekyl -G Zhnethaympound as a
colorless oil. MS (ISP): 404.4 (M+H) .

Example 51

Preparation bf 5-{4-Chloro-phenyl)-N-{(1R,2R)-2-hydroxy-cyclohexyl)-6-isobutoxy-

nicotinamide

The title compound was synthesized in analogy to the procedure described for the
preparation of Example 31, using 5-bromo-6-chloro-3-pyridinecarboxylic acid, 2-
methyl-1-propanel (commercially available), 4-chlerophenyl-boronic acid
{commercially available}, and (1R,2R)-2-amino-cyclohexanol {commercially available)
as starting materials. MS {ISP): 403.4 {M+H").

Example 52

Preparation of 5-(4-Chloro-phenyl}-6-(2-ethoxy-ethoxy)-N-((1R,2R)-2-hydroxy-
cyclohexyl)-nicotinamide

The title compound was synthesized in analogy to the procedure described for the
preparation of Example 31, using 5-bromo-6-chloro-3-pyridinecarboxylic acid, 2-
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ethyl) -methyl- amino] -nicotinamide 20 The title compound was
synthesized in analogy to the procedure described for the preparation of
Example 43, using 5-bromo-6-chloro-nicotinic acid methyl ester, 4-

%f I boronic acid (commercially available), PCT/EP2007/060094
(2-methoxy-ethyl)-methyl-canine (comnreially available), and
(IR,2R)-2-amino-cyclohexanol (commercially available) as starting
eaersisans grspyeagally Kby, bshimrhnevhd wrsiaraMois gRmercially
SO oropheRyIRN2(thiR2R )2 dhydsoxl/f cyclakexipl)ste(2Habdthaxytatting

methykeionydpnigetinamidey The title compound was synthesized in
analogy to the procedure described for the preparation of Example 43,

using 5-bromo-6-chloro-nicotinic agid methyhester, 4 30
chlorophenyl-boronic acid (commercially available),

c-I-m thox r noI O T/IEP2007/060094 82
(191 ol arjﬁielrocrlla R/E @Eb Bnd @Iﬁggé a}tﬁfﬁ%%“cryccfou an"'?a methoxy]-
RBAHRETEIIR AvAiraastis)  33-Searsiagroriterried sy pomy rpovidem +Ha),
Example 49 Preparation of
5-(4-Chiotolp Femphuid (Rs 2RIIZ M oxyreleduhiexyh 18qdedsre described for the
methexysaaihzkprape 3y nsicotrnaaee iThe ditlereopRpRHNG Wasn-2-ylamine, (R)-

EWW%%%@Q%{&%E&BF ages deserlien (1S, Qrspafon of

xample 43, usi -6-chloro-nicotinic aci

SPIBPOPRERYBTBIIC deseic(eBrARTErEIR R0 5&&%3006”36034 o staring
ractbmabthogy 2tbutda s fgsmmderciadh) et dbde), BTd(ISP): 432.3, 434.3 (M+H)
(1R,2R)-2-amino-cyclohexanol (commercially available) 10 as starting
materials. MS (ISP): 433.3, 435.3 (M+H+). Example 50 Preparation of

6-(4-Fluoro-phenyl)-5-((S)-2-methogyilqlr@g%y)-pyrazine-2-carboxylic acid

(2-cyclopropyl-2-hydroxy- propyi) amide The title compound was

%\fnégf %l%ﬁ%f% %46&% tll?en Hj' q q%%g d of% Itgll% 1 %—Eeﬁaragon

xample 4 usmg mo- - uoro pyrazm- amlne
@W@H‘?e%ﬁ%@ﬂ%b&ﬁﬂﬁ(@&%%éYéaﬂﬁf’aﬁlé oaﬁaropy -amide

rac-l-amino-2-cyclopropyl- propan-2-ol (commermally available) as starting
materfals 1 g PRI evad piptniacddnaedriidsssipmMs s pyesmibe for the
(vipldjatidoxainiiplerple 20 ByeparatiomeB-(4-chloro-phenyl)-pyrazin-2-ylamine, {R)-

{4 Chiarespheayi Nekth RigeRlte ysliaxyrexalP e risaRYEOXY-
(aminomethyl)-a-methyl-cyclopropanemethanol (WO 2006/106054) as starting
materials to give the title compound as a coloriess foam, MS (ISP): 432.3(M+H) *.

Example 55

Preparation of 5-(4-Chloro-phenyl)-N-((1R,2R)-2-hydroxy-cyclohexyl)-6-((S)-2-

methoxy-propoxy)-nicotinamide

The title compound was synthesized in analogy to the procedure described for the
preparation of Example 31, using 5-bromo-6-chloro-3-pyridinecarboxylic acid, (8)-(+)-
2-methoxypropanol {commercially available), 4-chlorophenyl-boronic acid
{commercially available), and (1R,2R)-2-amino-cyclohexanol {commercially available)
as starting materials. MS (ISP): 419.2 (M+H").
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nicotinamide The title compound was synthesized in analogy to the
procedure described for the preparation of Example 31, using

? 95]%?83)66_ -chloro-3-pyridinecarboxylic acid, 2- methyl-I-propanol
commerC|aIIy available), 4-chlorophenyl-boronic acid 25 (co}i)”ﬁfrr(gF(‘f"f’;{]l'I’yO60094

available), and (IR,2R)-2-amino-cyclohe&énol (commercially available) as

starting materials. MS (ISP): 403.4 (M+H+). Example 52 Preparation of

5-(4-Chloro-phenyl)-6-(2-ethoxy- etIéé%%ﬂ@-?@lR 2R)-2-hydroxy-
cyclohe)cyl)-nicotinamide 30 The title compound was synthesized in

feaEy e e prediunmy-adderiietrroheRE) prefafatiBir bhesesapie 3ahexyl)-
usingBhidemo-6-chloro-3-pyridinecarboxylic acid, 2 WO 2008/040651
PCT/EP2007/060094 -83 ethoxyethanol (commercially available),

4-chlorepheaybheunia aﬁ%ﬁﬁﬂ@éﬁ@ﬂq@uﬁa@g@iﬁhm pedt@dure described for the
%@%@tl%nag? 3L %que %?gl Eg—lj)orngegc @' 9"%@%&319{:833%8‘“'?9 acid, rac-2-

erials. MS (IS Example reparat |0n

SHEARCAISPE Bt |)a%,d'ﬁefle ex-f& R}H}FB“ﬁdrHﬂr?r%)%ﬁ@[ﬁ@gg}pmacm ly available),
pyrblzifie - Canbunyticyeloitc((S)Ltoyoioproipiii-2:jldbiyepsopylgamidéals. MS

The fitle comperng was synthesized in analogy to the procedure
described for the preparation of Example 39 using

5-bromo-3-(4-ch|oro-phenyI)-pyrazEk%J-ydpergme, (R)-

(-)-2-(hydroxymethyl)tetrahydofurane (commercially available), and (S)-a

%Qef%?&‘cnom?‘m é‘ﬁﬁ“‘?&hﬁhgélﬁ'f&r??ﬁ? @?%QPO wocgqloes/ J{ﬁ@ﬁfé‘g&m 2-

starting materials to give tle compou s a Colorless ft
HisEsh ey Bicpsnag H) Example 54 Preparation of
6-(4-Chloro-phenyl)-5-[(x)-1-(tetrahydro-furan-2-yl)methoxy]- 15

pyrazine-gtleergieacias(rzirddpriee: by thoRyoseepy)dasaithed for the
phepdidecooipaunglwas, syhihesizethincacidiogyiotheipeosedursic acid, rac-2-

d &%%%Mi&&@mﬁ@%@fﬁﬂf&&h?é@m%%?% l&i'l%gophenyl boronic acid

bromo 3+(4-chlor en in-2-ylamin ?

TSR B A O TGRS AT e By aiable)
@ﬁm@n&er@t)ﬂawwl@c@ﬁéé%é}ﬁéthanol (WO 2006/106054) as
starting 20 materials to give the title compound as a colorless foam. MS
(ISP): 432.3(M+H) +. Example 55 Brepgkaidn of
5-(4-Chloro-phenyl)-N-((IR,2R)-2-hydroxy-cyclohexyl)-6-((S)-2-

Preparation of 5-(2-Methoxy-cthoxy)-6-{4-trifluoromethyl-phenyl)-pyrazine-2-
carboxylic acid (2-cyclopropyl-2-hydroxy-propyl)-amide

The title compound was synthesized in analogy to the procedure described for the
preparation of Example 40 a to b using 2-amino-3,5-dibromopyrazine, 4-
trifluoromethylphenylboronic acid, 2-methoxy-ethanol (commercially available), and
rac-1-amino-2-cyclopropyl-propan-2-ol as starting materials to give the title compound
as a coloriess oil, MS (ISP): 440.3(M+H) *.

Example 59

Preparation of 5-Cyclopropylmethoxy-6-(4-trifiuoromethyl-phenyl)-pyrazine-2-
carboxylic acid (2-cyclopropyl-2-hydroxy-propyl)-amide

The title compound was synthesized in analogy to the procedure described for the
preparation of Example 40 a to b, using 2-amino-3,5-dibromopyrazine, 4-
triftuoromethylphenylboronic acid, hydroxymethylcyclopropane {(commercially
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b
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methoxy-propoxy)-nicotinamide The title compound was synthesized in
analogy to the procedure described for the 25 preparation of Example 31,
usm 5- bromo 6-chloro-3-pyridinecarboxylic acid, (S)-(+)-

(gf ropanol (commercially available), 4- chlorophenyrggmggg@@(m
(commermally available), and (IR,2R)-2-&fnino-cyclohexanol
(commer cially available) as starting materials. MS (ISP): 419.2 (M+H'-).
welsblokmubes 1 PeNTE BT BTS2 BANEk ShTSIESE IS BFEFANs fog Ve the

BriecoBuioxyd 54 chiiotesphibiylj-NS{E R3BR)M-Hydoxy-cyclohexyl)-
nicotinamide The title compound was synthesized in analogy to the
procedure described for the 5 prepasatigie 6 Example 31, using
5-bromo-6-chloro-3-pyridinecarboxylic acid, rac-2- butanol (commercially

@%@uéa@n%mk@r@@aﬁw@@ @w@%@ﬁmm%ﬁi@iwyﬁéﬁﬁb% ande-2-
xF\’X% C c(:)lo]r ex }glggmmerc:la‘ Iable) as starting
S TOIONEEY (RS ERARNIE 850 Preparation of
5(4 loro-phenyl)-N-((1R,2R)-2-hydroxy-cyclohexyl)-6-(oxeta
Jme lgﬁ%ﬁﬁa#&a%ﬂ@%é b S 5 RSt T sk e
@rtn@rmgnezﬂ dranipsctibadofbr tamgpraparstidn dilErarmpleagneusing

SrivramarfBhlphenstbyridinesadb®xylithagid] iaemby dropmmethylpxeidnsic), and
(;9‘2”1‘”‘1% @'&Vé%Yl%R%?% _z«ﬁlf ki VQPJ‘%QX apt%g@h%f%’ 1913 Q%PJTBE@GE{&%E‘JB&EMM

availab F? an 0-C co exandl (commercially availa

RS LEAMAHG 14 )54(1%13 §Mei)2 (M+H'), Example 58 Preparation of
5-(2-Metho)cy-ethoxy)-6-(4-trifluoromethyl-phenyl)-pyrazine-2- carboxylic
acid (2-cyc|opropyI-2-hydro)cy-proﬁ%¥éﬁ$d@ 20 The title compound was
synthesized in analogy to the procedure described for the preparation of
Bremmipleon®aStd emsirfy (2-anflnorgmsedibrohvop)razineing-2-carboxylic acid (2-
rktugremathyiphaenylbesenit aeith.2-methoxy-ethanol (commercially

available), and rac-lI-amino-2-cyclopropyl-propan-2-ol as starting

materigls Eﬂ&&\ﬁ%} fils,q0 %Qe@%@%@%ﬂ%bM&&@g &escribed for the
2% é”r(ﬁ'\{l&'ﬁ?)f Eﬂg'e SR HERASAIONOL: 5 dibramopyracie, 4-

BIERCI6PTo tri’fﬁﬁorgmefﬁf/ p%en 5) azine 5‘ ’

tr1ﬂuor0met y}phenyiboromc acid, 1-butano (commera yavaﬂable) and rac-1-
amino-2-cyclopropyl-propan-2-ol as starting materials to give the title compound as a

colorless oil, MS (ISP): 438.1{M+H) .

Example 62

Preparation of 6-(4-Chloro-phenyl)-5-pyrrolidin-1-yl-pyrazine-2-carboxylic acid ({(R)-2-
cyclopropyl-2-hydroxy-propyl)-amide

a) 5-Bromo-6-{4-chloro-phenyl)-pyrazine-2-carboxylic acid {{R)-2-cyclopropyl-2-
hydroxy-propyl)-amide

The title compound was synthesized in analogy to the procedure described for the
preparation of Example 39 a to d using 5-bromo-3-(4-chloro-phenyl)-pyrazin-2-ylamine
{Example 36 a), and (R)-u-(aminomethy;-a-methyl-cyclopropanemethanol (WO
2006/106054) as starting materials to give the title compound as an off-white solid, mp.:
125-126 °C.
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carboxylic acid (2-cyclopropyl-2-hydroxy-propyl)-amide The title
compound was synthesized in analogy to the procedure described for the

Wg(r}e(ﬁ%%gg of Example 40 a to b, using Z'am'n0'3’5'd'br°m88¥/¥%iﬂ§7/(ﬁ;0094

uoromethylphenylboronic acid, hydroxymethylcyclopropane
(commercially WO 2008/040651. PCT/E#2007/060094 -85 available),

nd rac-l-amino-2-cyclopropyl-propan-2-ol as starting materials to give the
?ﬂééén?&iﬂﬁa@sry){&bﬁawéa‘ﬁlsf?r}%?z%ﬁffzfg%ﬁ@(m R 1%%%@?0
Pydparatipnlofydroxy-propyl)-amide
5-(3-Methoxy-propoxy)-6-(4-trifluoromethyl-phenyl)-pyrazine-2- 5
carboXylicsabid 42 -«yC[Brgpyls2bhydioky-prapytp-ahidel Fhertitiee-2-carboxylic
GempauRd-wasRyhesizarh iy raigvatqithe Pracedure desaribeddwthgided at
preparation of _x&m%e 4lpaxt_ol .USI Zﬁgnrptlng-%,S-QJpr é)lpé/k%mpe,rﬁ-
IR IERRTHVIBRenYIbS e eI, B methBXy-1-0ropanor (commaercially <
alraiiapieptam yacceaminslocepelspedpii-propasrdpFEY-stapthglC. The
rateitalmie giveribeditieicon pound n1@ascArtoloiteasiaih N S:¢&R) The phases
%é”ﬁ%% +fl‘{J[l(‘ir triﬂuc?ggr}rgé%%ﬁﬁpqﬁ%%%?a% e S gacq pgmate and

BB A SRR A e BB £t A8 Egigraisd
itherrasoytwhhepsdise dgreodeddribely (db e Yidkip rdphediibncomprantpie white
4603, (wsinNg Rsamine-3@E-dibromopyrazine, 4-
trifluoromethylphenylboronic acid, 1-butanol (commercially available), and
rac-l- amino-2-cyc|opropyl-propan-gzgﬁgesg@rting materials to give the title
compound as a colorless oil, MS (ISP): 438.;(M+H) +. Example 62 20 ‘
B¢ ﬁ%@%&%@%-ﬁﬁcfﬁﬁl%r-%ff%'}‘@ﬁY&'éﬂ/&%%‘éﬁé@ﬁ%%%ﬁ@Z-Q%/&?ync
aci &Eegz C){C oproE) I-2-hydroxy-|'%§)pygg$6m| ea)
31 < BRIGR SRR PyREARG B Boxylic acid ((R)
-2-cyclopropyl-2- hydro)cy-p ropyl) -amide The title compound was
synthe 8 B8GRoAPRIgEY Wﬂfé?ﬁ?@é@ﬂ@li‘é Hedemhidhsinse oy ssparagbipr the
ofdpxariptecd Bautoptt ¥8ing 15 bromo:3-§4-thldrogpbkayl) pyrazine22ytarhinglic
%Vmo (,2'1@1%3)%% 634 _@3@@5%@5%@&%%69%5{%%%{Qgtﬂgm{temls
as.starting. materia e mpound as an
SRS e o s o s 2R S

Example 64

Preparation of 6-(4-Chloro-phenyl)-5-(cyclopropylmethyl-amino)-pyrazine-2-
carboxylic acid ((R)-2-cyclopropyl-2-hydroxy-propyl)-amide

The title compound was synthesized in analogy to the procedure described for the
preparation of Example 62 using 5-bromo-6-{4-chloro-phenyl)-pyrazine-2-carboxylic
acid ({R-2-cyclopropyl-2-hydroxy-propyl)-amide and aminomethylcyclopropane as
starting materials to give the title compound as a colorless oil, MS (ISP): 401.3(M+H) ",

Example 65

Preparation of 6-(4-Chloro-phenyl)-5-cyclopropylamino-pyrazine-2-carboxylic acid
({R)-2-cyclopropyl-2-hydroxy-propyl)-amide

The title compound was synthesized in analogy to the procedure described for the
preparation of Example 62 using 5-bromo-6-{4-chloro-phenyl)-pyrazine-2-carboxylic
acid ({(R-2-cyclopropyl-2-hydroxy-propyl)-amide and cyclopropylamine as starting
materials to give the title compound as a colorless oil, MS (ISP): 387.3(M+H) ™.
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W@/clot%r:o& ‘I-2-hydroxy-propyl) -amide To a solution of 0.

WO 2008/040651 PCT/EP2007/060094 -86 b)
6-(4-Chloro-phenyl)-5-pyrrolidin-l-yl-pyrazine-2-carboxylic acid ((17?)-2-

020 g of

BIBING -’(4-chIoro-phenyl)-pyrazine-2-carboxy|ic acid gCT/ EP2007/060094
((R-2-cyclopropyl-2-hydroxy-propyl)-amié@ in 2 ml dimethylsulfoxide was
added at 5 room temperature 0.017 g of Eyrrolidine. The mixture was

stirred for 6 hours. The starting mateH&} ompletely consumed, as
evidenced by HPLC and TLC. The reaction mixture was partitioned
BeeReaHa0ob Citfic-hloicaplrathy b ddetatth oRiieapiekied -Weddy separatearboxylic
alkdl tHe organic payeyl was Wwashedawith -48%dsodium bicarbonate and

brine and dried over magnesium sulfate and evaporated. The residue was

purifieghy;i 40 ChHFPMAIO AN 1B HHE O8I0 i RlHRe Bl 8- 68990 e ) OFor the

the title com %%Q%&% White, Joamo M3 SR S 0% 3 XIS B3 tic
reparation o v

6(4-CRIor6 BReRIN 52 %Oty RERIALATHES-PRA S etherintsiidine HeftN

((R)925eyEid propir2algyduaoorjaiprepyibeaidd d oifipe ditle csonpluless wAsMS (ISP):

sinthesizagin analogy to the procedure described for the preparation of

Example 62 using 5-bromo-6-(4-chloro-phenyl)-pyrazine-2-carboxylic acid

((R-2-cyc|opropyI-2-hydroxy-propyl)gﬁﬂq{'gl% %ﬁd isoamylamine as starting

materials to give the title compound as a white foam, MS(ISP):

7.4(M+H) mple 64 20 Preparafion of - . .
%{&%ﬁﬁ%’%ﬁ?ﬁy%ﬁ’g@%& e P B Ao i
3618 ((R)-2- S5 mpeapy %W&PHXEFBP@'BW@%% The title compound was
synthesized in analogy to the procedure described for the preparation of
Examphe 62 s subnis-8iehitefophieigdrpythzineccedarbdssditb cddier the
@Rp%q@yfa@amh%!&wﬁawsomd)p?me—amdx@njbm{mtt?w@yﬁ@pr@@@eeﬂic
- S
%aa%_(g@rgg%@fg fik oK Ing e GAMPANRY AR SYIWGHR R AR 45347

gSPBéﬁm , reparation o .

AR RERT B JRIBISFIBg i BT 42 has Seab sk ey MS (ISP):
@2 tldpropyl-2-hydroxy-propyl)-amide The title compound was
synthesized in analogy to the procedure described for the 30 preparation

of Example 62 using 5-bromo-6-(4-Ekdatplpsienyl)-pyrazine-2-carboxylic
acid ((R-2-cyclopropyl-2-hydroxy-propyl)-amide and cyclopropylamine as
stafing:sraserals thigiue fhentitle campeiissk asyh Cakatless-oib MIS-£185);2-
%ﬁﬁt}%@%@o'}i}f}—nicotinamide

The title compound was synthesized in analogy to the procedure described for the
preparation of Example 5, using 5-bromo-6-chloro-nicotinic acid methylester, 2,2,2-
trifluoro-ethanol (commercially available), 4-chlorophenyl-boronic acid {commercially
available} and rac-1-amino-2-cyclopropyl-propan-2-ol (commercially available) as
starting materials. MS (ISP}: 429.1 (M+H").

Example 69

Preparation of N-({1R,2R)-2-Hydroxy-cyclohexyl)-6-(2,2,2-trifluoro-ethoxy)-5-(4-
trifluoromethyl-phenyl)-nicotinamide

The title compound was synthesized in analogy to the procedure described for the
preparation of Examptle 5, using 5-bromo-6-chloro-nicotinic acid methylester, 2,2,2-

trifluoro-ethanol (commercially available), 4-trifluoromethylphenyl-boronic acid
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WO 20081040651 PCT1EP20071060094 -87 Example 66 Preparation of
6-(4-Chloro-phenyl)-5-(3-methoxy-azetidin-1-yl)-pyrazine-2-carboxylic

acid ((R)-2-cyclopropyl-2-hydroxy-propyl)-amide The title compound was
W WY& in analogy to the procedure described for the 5% Eﬁ%’%}%ﬁﬁo‘m
of Example 62 using 5-bromo-6-(4-chloré8phenyl)-pyrazine-2-carboxylic

acid ((R-2-cycloprop),l-2-hydroxy-propyl)-amide and 3-methoxy-azetidine
@Wf&@@é@l‘iﬁﬂ %%sagfhﬁﬁ%&fvﬂ‘.&%%@\?@f‘t‘ﬁ@ﬂhécemﬁ&mﬁhfaga&able) as
colailesseitrMS MSRYP 41735 (Wi-H)-+).Example 67 1o Preparation of
6-(4-Chloro-phenyl)-5-(3-hydroxy-azetidin-I-yl)-pyrazine-2-carboxylic acid
((R)-2-cyclopropyl-2-hydroxy-propyBxammige7the title compound was
synthesized in analogy to the procedure described for the preparation of

EXQmRIE B2 15INg SHAMeEn (Ar-olarorphe Y dRIAZ RS- RsicarR 6V lig. (acids-
&(R-Z-c%cl_ p‘;%p}ylléz-oh cﬁyg&igo{g}/ )-amide and 3-hydroxy-azetidine (CAN
534 2-8) AStStar ing materials to give the title compound as an

off-whjte foam, MS (ISP): 403.3 (M+H)'. Example 68 Preparation of
(2 CHTB DRSSy B VR b e geglsctbed for the
trifteratiethod iy pmipistih amige 2oorhe-fittedibydpotrekovdspsyidinesireekitic acid
@malqgyst@:th_e(prm@&w:@gwdb@@rﬁ@ﬁiﬂ&ﬁe?@ﬂam&m@fﬁmwﬁ B,

' -6-chloronicotinic aci - t iri -et .
AR ARG S0 TR e
mgﬁféslalwda}faé@u%?ﬁ&%%Faﬁraf;s%%%\a{ﬁ&?zw( binfidtcially
available) as starting materials. MS (ISP{: 429.1 (M+H"). 25 Example 69
Preparation of Example 71

N-((IR,2R)-2-Hydro)cy-cyclohexyl)-6-(2,2,2-trifluoro-ethoxy)-5-(4-
wiftperamethl iy daypnvicotihaxide i ditte omg owmcvias Syathesidedcid
i RNalogydpripel prasedeie slegstibesitar the preparation of Example 5,

using 5-bromo-6-chloro-nicotinic acid methylester, 2,2,2 30

trifluorgsethanclteRmmersialyavalabie). Adsifluer anstavk phendsboseniG: the

%%é%é{‘\éll 10%00 )9:3'?1%?1%335 1(13531-1/g 5%9(9;1%9?—98 %.o}%gphenyl)—pyrazi.ne—.?.—ylamine

{example 40 a}, (R)-0-{aminomethyl}-a-methyl-cyclopropanemethanol (WO
2006/106054} and hydroxymethylcyclopropane as starting materials to give the title
compound as an off-white solid, MS (ISP): 386.3 (M+H) *,

Example 72

Preparation of 5-Cyclopropylmethoxy-6-(4-fluoro-phenyl}-pyrazine-2-carboxylic acid
((8)-2-cyclopropyl-2-hvdroxy-propyl)-amide

The title compound was synthesized in analogy to the procedure described for the
preparation of Example 36 using 5-bromo-3-(4-fluoro-phenyl)-pyrazine-2-ylamine
(example 40 a), (S)-u-{aminomethyl)-a.-methyl-cyclopropanemethanol {WQO
2006/106054) and hydroxymethylcyclopropane as starting materials to give the title
compound as an off-white solid, MS (ISP): 386.3 (M-+FH) .

Example 73

Preparation of 5-(4-Fluoro-phenyl)-N-((1R,2R)-2-hydroxy-cyclohexyl)-6-(3-methoxy-

propoxy)-nicotinamide

The title compound was synthesized in analogy to the procedure described for the
preparation of Example 31, using 5-bromo-6-chloro-3-pyridinecarboxylic acid, 3-
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(commercially available) and (IR,2R)-2-amino-cyclohexanol (commercially
available) as starting materials. MS(ISP): 463.1 (M+H+). Example 70

Wg r‘jﬁ’@ﬁ? glﬁ%rll of SEP2L07/060094
2(0 oro-phenyl)-N-((lR,2R)-2-hydroxy-cyclohexyl)-6-[3-(D2C-o -

pyrrolidin- | -yl) -propoxy] -nicotinamide ke title compound was

synthesized in analogy to the procedure described for the preparation of
gs-ré%Pwﬁa%ﬁs?am&fﬂ@ﬁamwha&lelo%ﬂg@wmﬁé%a%w|f&dlcid

feethylastdly i@ihyidioxypdpyayr2-pymotidond ¢boranvéfciaiyravaibibienildble)

ehlavephenyl-kerenieasid cenmmearciallv, avsilabie) and (M+H) .
(1R,2R)-2-amino-cyclohexanol 10 (commercially available) as starting

materials. MSA (ISP): 472.1 (M+W)..Example 71 Preparation of
5-Cyclopropylmethoxy-6-(4-fluoro-phenyl)-pyrazine-2-carboxylic acid

-2- opr, [-2- roxy- -ami The title compound was .
R e @%ﬁ’ﬁ%ﬁ%ﬁé@ﬁ%ﬁ%ﬁ BE SRS IR Hoboxyiic
B8 KA e BB S B BRI AN P8 BSeny ) -pyrazine-2-ylamine
(example 40 a), (R)-a-(aminomethyl)-a-methyl-cyclopropanemethanol
(WO Bonerlossas b a)ARestE egatnfoarii e Shetiry mateRai-

tagive thadidd ( Rpmpeatiaprasyha-bifdnhitersofid) MSiASRYA 3883 IM)t) .0 ml
ST PRLELEIENRIEN0RE'.200 £ (0,006 mol) cestum carbonate and the mixture
R e s oA e e e so r ggned
syptkesizedinmheindpeaife headeder e eresenat: forh hpreisaratiphpes was
g6 36 HsingdpRpomondi(iflydronphenythpyazitacadanine to yield 0.042
%6\/@%%@’%1& @f)a@r@e-@%mésmmsmﬁwsmmg%%laﬁ opapemethanol

25 2006/106054) and hydroxymethylcyclopropane as starting
materials to give the title compoungX%s an %f-white solid, M.S (ISP):
386.3 (M+H) Example 73 Prepara '

FR A OO 0 P (o oo W SRS oy
wytvansrecadbeaytie seitbid d)fér arido praparatiod e Erammple Siidgsing

5-bromo-6-chloro-3-pyridinecarboxylic acid, 3 WO 2008/040651
PCT/EP2607 (060084 d 8@smettiesizddpropaaiofy conhmproiatly raviziadibeli for the

HeHHOreRREYERRIBRIG AGhg 5-bromo-3-(4-chloro-phenyl)-pyrazine-2-ylamine, (S)-
a~(aminomethyl)-a-methyl-cyclopropanemethanol (WO 2006/106054) and (S)-(-)-
tetrahydrofurfuryl alcohol as starting materials to give the title compound as an off-white
solid, MS (ISP): 432.0 (M+F) ™.

Example 76

Preparation of 53-(4-Chioro-phenyl }-6-(cyclopropylmethyl-methyl-amino)-N-((1R,2R)-
2-hydroxy-cyclohexyl }-nicotinamide

The title compound was synthesized in analogy to the procedure described for the
preparation of Example 43, using 5-bromo-6-chloro-nicotinic acid methyl ester,
cyclopropylmethyl methylamine hydrochloride, (commercially available), 4-
chlorophenyl-boronic acid (commercially available) and (1R,2R)-2-amino-cyclohexanol
(commercially available) as starting materials. MS (ISP): 414.3 (M+H").
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(commercially available), and (1R,2R)-2-amino -cyclohexanol
(commercially available) to give the title compound as a colorless solid,
%ﬁf) 403.5 (M+H) Example 74 5 Preparation of
Brd- phenyl)-5-(2,2,2-trifluoro-ethoxy)-pyrazine-2- cargg%}ﬁ%ﬂ'g@w%%

((R) -2-cyclopropyl-2-hydroxy-propyl)-am#@e To a solution of 0.04lg
(0.001mo1) 5-bromo-6-(4-chloro-phenyl)-pyrazine-2- carboxylic acid
((R)-2-cyclopropyl-2-hydroxy-prop 7t xample 62 a)in 1.0 ml
2,2,2-trifluoroethanol was added 0.200 g (0.006 mol) cesium carbonate
Sriepdietiathal fel Coas titreetiati rasih te ppardtarérlupigagicheN-((LR,2R)-
reagtianymixtskewas prditionede between water and ethyl acetate, the
phases were separated and the organic phase was purified by
chromafeetaRia: @Eﬁ@%bﬁﬁ@s%@@%a@%&ﬁ@%m&ré H@s\éﬁb@d for the
0.042 g (98% yie 1%? g he title.co %oh d,as white er stalsamel&jng

égafag Iu:xampm si’ gﬁara 01 cnloro-mcot 1c acid me e er,
Gyehomﬁmﬂﬁﬁéfhw@[ksw%éﬁm@%C%ar(éﬁﬂ.@%ﬁa@{ﬁd&wabie) 4-
Pyraziple2ycadyoxidiecat(dd(Sh&«tyitlapadpyle2 daddiDRYHrapyh)iamigel divaanol
%?&ﬁ&@}%ﬁ Qx)é’ﬁa&)ﬁ%%"&%ﬁ%@ iﬂa@é}QJRQMSO fop)pragedure. gescribed for

e prepara ion of Example 39 using

5-bromo-3-(4-chloro-phenyl)-pyrazipg %I%-X[@}@ine, (S)-

a-(aminomethyl)-a- methyl cyclopropanemethanol (WO 2006/106054) and

-(-). 20 tet furyl a ol as startin Is to ve title
R A SR S NS R iSRS
P’F@ﬁa}aftréﬁ Bporo- phenyl) -nicotinamide
5-(4-Chloro-phenyl)-6-(cyclopropylmethyl-methyl-amino)-N-((1R,2R)-
2-hydibgyidyclomesychisotivarhrisbiTpeatitey torhpouretdvas described for the
@ysﬁa@siaﬁ@ﬂuﬁmaﬂgyﬂ;mﬂﬁagﬁm@e@@&we -delsethadoioritheipregaratiaerof

|
?Ilglpp(l)g ﬁwg?ﬂl g‘r%égﬂglig%m ?%%L? or?%%%%ﬁ%gg’ua %%%al g ble), 4
g@%@h&ﬂ hiokets @?%ﬁﬁ%&%xaﬂg? B) "Afid -armino-2- cyeloponyi
@szmﬁﬂdrmnmm;ddhemi@bl&@mmc@ﬂwwwmm@ @ASMtarihg (M+H").
materials. MS (ISP): 414.3 (M+H'). WO 2008/040651
PCT/EP2007/060094 -90 Exampl&xahipieFaration of
6-(Cyclopropylmethyl-methyl-amino)-5-(4-fluoro-phenyl)-N-((1R,2R)-

Preysiraroneaeheyh)-ojetsinapiide Theditepsopybosngupscpyithestzgds-(4-
D ANAIORLAR NG, RIS EALLG s GlLoed for the

The title compound was synthesized in analogy to the procedure described for the
preparation of Example 43, using 5-bromo-6-chloro-nicotinic acid methyl ester,
hydroxymethylcyclopropane (commercially available), 4-trifluoromethylphenyl-boronic
acid {commercially available} and (S)-a-{aminomethyl)-o-methyl-
cyclopropanemethanol (WO 2006/106054) as starting materials. MS (15P): 435.3
{(M+H".

Example 80

Preparation of 5-Butoxy-6-(4-chloro-phenyl)-pyrazine-2-carboxylic acid ({R)-2-
cyclopropyl-2-hydroxy-propyl)-amide

The title compound was synthesized in analogy to the procedure described for the
preparation of Example 39 using 5-bromo-3-(4-chloro-phenyl)-pyrazine-2-ylamine, (R)-
o-(aminomethyl)-o-methyl-cvclopropanemethanol (WO 2006/106054) and 1-butanol
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5 preparation of Example 43, using 5-bromo-6-chloro-nicotinic acid methyl
ester, cyclopropylmethyl methylamnine hydrochloride (commercially

vallg%%%f- fluorophenyl-boronic acid (commercially avallablel) and 0094

amino-cyclohexanol (commercially available) as gga/tﬁ%)éow 06
materials. MS (ISP): 398.3 (M+H"). Exarfiple 78 10 Preparation of
N-(2-Cyclopropyl-2-hydroxy-propyl)-6-(cyclopropylmethyl-methyl- o
APiAEY - (A RIS JBre Y HiniHest i RARRER & e Rl et S NPARD): 04,4 (v+D)
synthesized in analogy to the procedure described for the preparation of
Example 43, using 5-bromo-6-ch.l.oro-nicotinic acid methyl ester,
cyclopropylmethyl methylamine hyd@saeibrighe, (commercially available), 4

15 fluorophenyl-boronic acid (commercially available) and

mﬂaa_dtllm(a?:ﬂt{/@lgmggmdg}sf@pﬁ?@éqk(mulnzglgy%i@ﬁy@ygﬂﬂ@?))8@ SHRIHDD
I i > A ). . +H). EXample reparation o
O b

yclopropy -2-]hyd roxy-propyl)-6-cyclopropylmethoxy-5-(4-
trifluoromethyl-phenyl):nicotinamide 20 The,title compound,was .
e R BT T RSEEe P LR P e sschfor the
Excsipion of Gamprbelfo mang-thisrohishitiecapigohiaitdid sasthyl ester, N-
M@Wﬂ@t&yj&yﬁ@m@p&hb(ﬁ@héﬁ@?ﬂﬁﬂ%ﬁ%&lt&b@d (LR,2R)-2-amino-
%gtﬁ'&'}&@{ﬁm%?3&%@1&%&&5&1@%4&9&@@i@'%E\P)”!V&)‘E?m@ﬁdi.
(S)-a-(aminomethyl)-a-methyl- cycCiopropanemethanol (WO 2006/106054)

as starting materials. MS (ISP): 43%3:%;%@1%%1"'\)' Example 80 Preparation

of 5-Butoxy-6-(4-chloro-phenyl)-py -Z-carboxylic acid ((R)-2-
clopropyl-2-hydroxy-propyl) -amide The title c ound was synthesized
PR B e DA DL 3 RE 5 DSt on P -

BPREIfg SR oM MRkl oro-phenyl)-pyrazine-2-ylamine, (R)-
a-(aminomethyl)-a-methyl-cyciopropanemethanol (WO 2006/106054) and
1-butdhelti G R2008040651s PO TP 007106094 the Prasstartidgscribed for the

mefaralsde oveihadils campourshasasapdassAihiMRidl aRih A4, V-
&'Y'TH@- xample 8Ly Pﬁéx%“"_“ §£ |
ff’ hioFo- enyl)-N- (f él%)p {E%

Hroromis daf andyas ramne-g-cyclopropyl-
BrEPYA- alinbytantastimataides THe %&%@Mwé synthesized in

analogy to the procedure described for the
Example 83

Preparation of 5-Cyclopropylmethoxy-6-(4-triffiuoromethyl-phenyl)-pyrazine-2-
carboxylic acid ((R)-2-cyclopropyl-2-hydroxy-propyl)-amide

The title compound was synthesized in analogy to the procedure described for the
preparation of Example 40 using 2-amino-3,5-bromo-pyrazine, 4-trifluoromethyl-
phenyl-boronic acid, (R)-c-{aminomethyl)-o-methyl-cyclopropanemethanol (WQ
2006/106054) and hydroxymethylcyclopropane as starting materials to give the title
compound as a colorless oil, MS (ISP): 436.1 (M+H) ™.

Example 84

Preparation of 5-Azepan-1-yl-6-(4-chloro-phenyl)-pyrazine-2-carboxylic acid {{R)-2-
cyclopropyl-2-hydroxy-propyl)-amide

The title compound was synthesized in analogy to the procedure described for the
preparation of Example 62 using 5-bromo-6-(4-chloro-phenyl}-pyrazine-2-carboxylic
acid {{R-Z-cyclopropyl-2-hydroxy-propyl)-amide and.hexamethyiene imine as starting
materials to give the title compound as a colorless oil. MS (ISP): 429.5(M+H) ™.
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preparation of Example 43, using 5-bromo-6-chloro-nicotinic acid methyl
ester, N- methyl -N-propylamine, (4-chloro-phenyl)-boronic acid and
1R,2R)-2-amino- cyclohexanol hydrochloride as starting materials. M

w §Wﬁ %33 (M+H+). 10 Example 82 Preparation of PCT/EPZOW 06009‘_‘

5-(4-Chloro-phenyl)-N-(2-cyclopropyl-2-#gdroxry-propyl)-6-(methyl-
propyl-amino) -nicotinamide The title compound was synthesized in

analogy to the procedure described#8B8 85reparation of Example 43,

using 5-bromo-6-chloro-nicotinic acid methyl ester, N 15
Rty RNepSyiadihel-(3-omBrd-bhthyhordnic dcidfusdomethyl-phenyl) -

ag-zaipipe-2beyelanranylciropsats 298 stariirgmpte pals alidd1SP):
402.5 (M+H"). Example 83 Preparation of

2Gysleprenymetirbetiiupremathyvliphgrnyl)-pyrazine-2- carboxylic
acid ((R)-2-cyclopropyl-2-hydroxry-propyl)-amide 20 The title compound

was SYHEH%&!%%%%aﬂél&%’s%{ﬂ&?&QSQHE‘FO FSWREHIREANE: described for the

preﬁ?uatlon fEx e4 usmg 2-amino-3,5-bromo-pyrazine,

%?8?11% Iabl(lﬁlgﬁ ao- -3,5- ci romopyrazmc—:, and 4-trifluoro-
mgtbykahﬁm@mmnw)a@d&r@mw@m&pmpmm@mam@m@t@@mw@% title

anchhyeraxymetiyicyelopropansras starting mateselsto give the title
compound as a colorless oil, MS (ISP): 436.1 (M+H) +. 25 Example 84

Breparatienaof zﬁtﬁﬁﬁ@ﬁﬂn&b{h%ﬁh lopoephery)-RYTaENe R 183TROX WG opropyl -

Qc@é R -2-C }gc}apro%yl -2-hydroxy-propyl.) -amide The tide compound

syn |E|i1n<1:1nalogy to the procedure described for the

prep tlon of Exampl 62 us
5 bro e A SBREBR &Y 631?8%?8’2’88?&%%&@@%6@” described for the

{Rr2ejiclopt dpyhmlaydre yoyd propy B-braide-arid eflaomethiytenb ipyineiasg -
slaniing, materals {Qugive theHille ComBaYRdasy eo@am&eaﬁ@ibl MﬁaﬁlSP)
%8867%1%6‘?‘!1)) aW%%%Q%%%?% ggr—g%}ge ﬁ% C%/IQ%%giglé as a O 0 es? ’r%am, MS

Ipara lon
PM%dtf‘ryl éér%%%%utyl) -amino]-6-(4-trifluoromethyl-phenyl)-

pyrazine-2-carboxylic acid ((R)-2-cyclopropyl-2-hydroxy-propyl)-amide a)
5. BroMheiyl iR emribroHEn By A D Hifneireas treriya %@vﬁwﬁw—

mb@gymms&e@)Faa@aleggomritnehptbseﬂpre}d@serm&d for the

preparation of Example 19 a using 2-amino-3,5-dibromopyrazine, and
A-triflugrorineetiiphenyikaronitasidd coames alli_vala el 8:stafiador the
Bl%{a%ﬁjﬁk%ﬁ%gﬁé%ﬁ%ﬁet%?usmg 5-bromo-6-(4-trifluoromethyl-phenyl)-pyrazine-2-
carboxylic acid ((R-2-cyclopropyl-2-hydroxy-propyl)-amide and methylisoamylamine as
starting materials to give the title compound as an off-white oil.

MS (ISP): 465.5(M+H) ™.

Example 86

Preparation of N-((5}-2-Cyclopropyl-2-hydroxy-propyl}-6-(2-methoxy-ethoxy}-5-(4-
trifluoromethyl-phenyl)-nicotinamide

The title compound was synthesized in analogy to the procedure described for the
preparation of Example 43, using 5-bromo-6-chloro-nicotinic acid methyl ester,
methoxyethanol (commercially available), 4-trifluoromethylphenvlboronic acid
(commercially available) and rac-1-amino-2-cyclopropyl-propan-2-ol {commercially
available) as starting materials. The two enantiomers were separated by column
chromatography on chiral phase. M$ (ISP): 439.0 (M+H").
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compound as a yellow solid, MS (ISP) 317-9, 320.0 (M+H) +. b)
5-Bromo-6-(4-trifluoromethyl-phenyl)-pyrazine-2-carboxylic acid
R-2- Y clopropyl- i0 2-hydroxy-propyl)-amide The title compound w
y%?ﬂ% g in analogy to the procedure described for the pP&&"A’FBﬁ%%
Example 39 a to d using 5-bromo-3-(4-triffuoro-phenyl)-pyrazin-2- ylamine,
and (R)-a-(aminomethyl)-a-methyl -cyclopropanemethanol (WO
2006/106054) as starting materials titte compound as a
colorless foam, MS 15 (ISP): 444.1, 446.0(M+H) +. ¢)
PIaeHHeRnmethyibatp ey N-(2-cyclopropyl-2-hydroxy-propyl)-6-[(2-
Inetd-trilidaiomethyl-phenyl) iysezierde carboxylic acid
((R)-2-cyclopropyl-2-hydroxy-propyl)-amide The title compound was
synthesizeddnanpieey tohepiesedang @@ﬁ@@@%ﬂtf&rgme@a@@aé&m@m the
Sxamp a'teo%% g'” %bﬁg%%u‘?a(“ ,%“f"%%r%mﬁfé‘ A-Rheny gé’fé"%{”ﬁﬁ &er, N-(2-
ar oxy IC aci = -cyé oprépy S hydrox ropyl)-ami ¢
AREthyNEeam éi%@%%frmﬁaem&ﬂéhﬁ@%bgbﬁwtﬁéCtm@ltfamr}eﬁrﬁalaéud
dnoofiwhitalp by MSH{ES ) d 465 Bakitd) 2-ckokapmmiel §6 ddreparaltianommercially
MelEbRIGY SloRiaPil2-HydraxyRsenyre{2unathoxy-ethoxy)-5-(4- 25

trifluoromethyl-phenyl)-nicotinamide The title compound was synthesized

in analogy to the procedure descf'%&ﬁggé@% preparation of Example 43,

using 5-bromo-6-chloro-nicotinic acid methyl ester, methoxyethanol

omm rC|aI bIe tnfl oronlc
%re arﬁlel%ﬁla:is/ IaLt:ﬁe% BRd a 9}(El(-qumno § lg}%opr%yvﬁﬁba 5% gmﬁh}d

areinn I@Goé\?&ﬁéﬂﬁ%) as starting materials. The two enantiomers
were separated by column chromatography on chiral phase. MS (ISP):

439.01(M-ide oW 2od 8/a406 S fred B PRg0gy0e0bonrcgR Erdnipté el for the
Brepataideroofxample 43, using 5-bromo-6-chloro-nicotinic acid methyl ester, N-

%1@%%&@&9’&@% )fé\h@rlﬁ¥% éda%m I’QI)%}{(R %@%Qﬁrf ]L@’Q ic acid

ethoxye amlno n| otlnaml The titl poun was

JrnEsTsE xr?%m‘a proce aﬁmegéfﬂéﬁ%?kﬁ@@%mtwﬁ%ﬂe
Et)@aﬁmalelal@ﬁalslri‘é%@mm?cwmcotlnlc acid methyl ester, N-(2-
methoxyethyl)methylamine (commercially available),
4-chlorophenyl-boronic acid (comrigzcially&vailable) and
rac-l-amino-2-cyclopropyl-propan-2-ol (commercially available) as starting
maiefiaiMENIGR)- A B-3dMdpy)}-2-hydroxy-propyl)-6-cyclopropylmethoxy-5-(4-

fluoro-phenyl)-nicotinamide

/8?0094

The title compound was synthesized in analogy to the procedure described for the
preparation of Example 43, using 5-bromo-6-chloro-nicotinic acid methyl ester,
cyclopropylmethanol {commercially available), 4-fluorophenylboronic acid
(commercially available) and rac-1-amino-2-cyclopropyl-propan-2-ol {commercially
available) as starting materials. The two enantiomers were separated by column
chromatography on chiral phase. MS (ISP): 385.3 (M+H").

Example 90

Preparation of 3'-(4-Chloro-phenvl)-3,4,5,6-tetrahydro-2H-[1,2']bipyridinyl-5'-
carboxylic acid (2-cyclopropyl-2-hydroxy-propyl}-amide

The title compound was synthesized in analogy to the procedure described for the
preparation of Example 43, using 5-bromo-6-chloro-nicotinic acid methy! ester,

piperidine {commercially available), 4-chlorophenvl-boronic acid (commercially
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Example 88 i0 Preparation of
5-(4-Fluoro-phenyl)-N-((1.R,2R)-2-hydroxy-cyclohexyl)-6-(methyl-

7§r(2) PXl-amino) -nicotinamide The title compound was synthesized in
nalo

éoﬁ%:’{he procedure described for the preparation of E%%Ef“ez%f%mm
using 5-bromo-6-chloro-nicotinic acid méthyl ester, N-
methyl-N-propylamine (commercially available), 4-chorophenyl-boronic
ARG AT M AN P Y PR DR %ﬁﬁ@w&&%ﬁwgﬁ&ble) as
(comngercigipavaiRie)as! stttibgtnaterials. MS (ISP): 386.2 (M+H").
Example 89 Preparation of

N-((R)-2-Cyclopropyl-2-hydroxy-prapghpteyclopropylmethoxy-5-(4-
fluoro-phenyl)-nicotinamide 20 The title compound was synthesized in

@?_@;L@ﬁ#itﬁ;RBIQ\D(@SZEM?C_QQ)?QEJWﬂfﬁﬁ%hﬁy—??@@ﬁ'ﬁg%&éﬁ@ﬁmlﬁ%}y-S-(4-
?gmlgo?dg]r&ﬁnoo-&%hlor -nicotinic a%d methyl ester, cyclopropylmethanol
|

commercia ngK}’afé’g )mio hn&%b enylboronic acid (commercially

availaple) and rac-I-amino-2-cyclopropyl-prgpan-2-ol (commercially |

el oL SETR TOALE: ARCFREED SHARREIAPS Wars Lab Ay or the

CBHTAIRS: oh Foady faphs uhochirar ptastioresrsm)icarEigvhsbiyer,

Exaomple 6, Riepal atenat3+{HyGhdrotphenylfrdctemetiettaidrabdrbrlic acid
Toipyridinyl-5- ic,acid.(2-cyl B

T A

HESHBR TG D YT E NS T6? E3RIRcH fisgparated by column
sheomseahipe: sloetinibacid ih et} eStet, (Mpétidine (commercially
available), 4-chlorophenyl-boronic acid (commercially WO 20081040651
PCT/EP2007/060094 -94 availabldxanghlkag2l-amino-2-cyclopropyl-propan
-2-o0l (commercially available) as starting materials. MS (ISP): 414.4

(Metddrh)idnxeple- Qhi S paeatiDnrof (S)-2-cyclopropyl-2-hydroxy-propyl)-6-(2-
N2 E'?,Q[ﬂ%é@ﬁ%@ﬁ%%’é%?@(pé FGygigpropylmethoxy-5-(4- 5

trifluoromethoxy-phenyl)-nicotinamide The title compound was

SInes U RO S RSl PN b
w%ﬁgwmﬁ EiFaNIE @d%ﬁﬁgé}gﬁﬂylgﬁﬂgmg)ﬁ-pyridinecar'boxylic acid methyl
4steifl derblmetiioonpibenytionoiic @cidnécoatimeraialije sMatedte)-aftl 1,2,4-triazole-
G ATHDPE AN AOPTORY-PFORA Sl -(GRMBRIGRY.- o-methyl-
cyclopropanemethanol (WO 2006/106054) as starting materials. MS (ISP): 442.1

(M-+H".

Example 93

Preparation of 5-(4-Chloro-phenyl}-N-((1R,2R}-2-hydroxy-cyclohexyl)-6-(1-methyl-
1H-imidazol-2-ylmethoxy)-nicotinamide

a) 5-Bromo-6-(1-methyl-1H-imidazol-2-ylmethoxy)-nicotinic acid methyl ester

5-Bromo-6-hydroxy-3-pyridinecarboxylic acid methyl ester (1.0 g, 4.3 mmol) was
suspended in tetrahydrofurane, 1-methyl-1H-imidazole-2-methanol (0.72 g, 6.5 mmol)
and triphenylphosphine was added (1.70 g, 6.5 mmol}. To this mixture was added with
stirring diisopropyl-azodicarboxylate (1.35 mL, 6.5 mmol) at room temperature. Stirring

was continued for 1 h at room temperature, solvent was removed and the residue was

- purified by chromatography with heptane/ethylacetate/methanol on silica gel to yield

0.38 g of the title compound as a colorless solid, MS (ISP) 326.0, 328.0 (M+H)".
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to available) as starting materials. The two enantiomers were separated
by column chromatography on chiral phase. MS (ISP): 451.1 (M+H+).

WE &% 92 Preparation of

H6Fo- phenyl)-N-((S)-2-cyclopropyl-2-hydroxy-propyl)- -6 ?EIEPZOW%OGM
methyl-2H- [ 1,2,4] triazol-3-ylmethoxy)-fizetinamide 15 The title
% mpound was synthesized in analogy to the procedure described for the

el atBIP ST EXEMpIE 5! TRy s BfombiBUnforbrsippiaiiicaiiBianid methyl

aeiek methyl ester, 4-chlorophenyl-boronic acid (commercially available),
1-methyl-iH-1,2,4-triazole- 5-methanol (CAN 91616-36-3), and
(S)-a-faBrnomethybadme iyl isybingropanethethand (M0 20061306049 (0.35
%SISE%EQIMQHQQI‘M§1Q§RQB§4?6%Q %ﬁﬁfgl‘oﬁ%mmgs%ﬁded (4-chloro-

ation of
A R 2R 2 e et
Tithinteagbrdingnibtsbshipraisetihangieenlex (43 mg), and 2 N sodium carbonate
SeBrosao-brilimetbyH bid midiazel vay egdioxith sicetnicar darethy Bstesled to

?éo?nEEEB{Bé}a‘?JM %@%@ Ay W&%XH&%'W&%‘%‘ ERETEO Batta). The

mmol) was suspended In tetrahydrofurane

PR A SFARTAS b S<BSHEHOP (O R B R o hromatography on silica
triphepipipriobphineaiagradided (d vidd) 8%5amiibi) fillo dwsnmixtdrs ves!f-white

adidedvwyithsslinggg disopnopyl-azodicarboxylate (1.35 mL, 6.5 mmol) at
room temperature. Stirring was continued for 1 h at room temperature,

olyent was-repreusd-and -thedssidue was A0 Pylified by chromatearaphy
W?ttheptane/eit;E]lyle?getargg/meiﬁzaol on silica ge |T;to yle%% 38 g of the title

Comp9 I C%%Agg%s %Mgrl(lﬁif) 32831 %%ﬁnQe M)xw mAhenic acid

2008/p40651 PC 007/060094 -
A s (S 6 Pk ot ‘Rﬁoﬁﬁfﬁﬁ&}&‘?@ﬂﬂf@%&@%?ﬂﬁum (15
méthyiddstens-Bydrmuid- (29meshi/B| iimid azolagd deidrett dxg ymicotiniaasidred for
methydesten Q. %ﬁm&@m@&a&aﬁ%@&%d&&%@%(&@lea-nm, %) was
? 1}1 %l?g éévéﬁs adl.?cF q'e(e'v Cshclﬁc() ac%ee ﬂ%g ((:)(%1 e g‘c 911%%59&%5]\7\%}@ g&%ied

sp |no ferrocen

éré?ﬁo%hngéar%@e isIeR e RigyosHE ‘P\Bé‘&cﬁ%&i‘%’f?a)f@l%ft}héﬁ”@
minypPhedak blegnixtideMvad $ioatéd Onidh-stifring at 90 C for 18 h, cooled

to room temperature and and eluted with ethyl acetate over 10 g

ChemEdthl (varpae)y T e-GoRe Rt was éaparaliet and -hel reseue Wasmidazol -2-

Wg@i@g}g celumn.chyomatography on silica 10 (n-heptane/ethyl acetate
gradient) to yield 0.29 g of the title compound as an off-white

The title compound was synthesized in analogy to Example 5d, using 5-(4-chloro-
phenyl)-6-{1-methyl-1H-imidazol-2-ylmethoxy)-nicotinic acid and (1R,2R}-2-amino-1-
cyclohexanol as starting materials to yvield 5-(4-chloro-phenyl}-N-((1R,2R)-2-hydroxy-
cyclohexyl)-6-(1-methyl-1H-imidazol-2-yimethoxy)-nicotinamide, MS (ISP} 441.2
(M+H}",

Example 94

Preparation of 5-(4-Chloro-phenyl)-N-({1R,2R)-2-hydroxy-cyclohexyl)-6-(2-methyl-
2H-[1,2,4]triazol-3-ylmethoxy)-nicotinamide

The title compound was synthesized in analogy to the procedure described for the
preparation of Example 5, using 5-bromo-6-chloro-3-pyridinecarboxylic acid methyl
ester, 4-chlorophenyl-boronic acid (commercially available), 1-methyl-1H-1,2,4-triazole-
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solid, MS (ISP) 358.1 (M+H)'. c) 5- (4-Chloro-phenyl) -6-( 1-methyl-
1.H-imidazol-2-ylmethoxy) -nicotinic acid

Wgéﬂ 1[] -phenyl)-6-(I-methyl-1H-imidazol-2-ylmethoxy)- nﬁ%@é&ﬁ%ﬁgﬂﬂ

met r (0.28 g, 0.8 mmol) was dissolved in tetrahydrofuran

Water (1.5 1 5 mL) and lithium hydroxid€q99 mg, 2.3 mmol) was added

and the m was stlrreg for 1 h at 80 C. The mixture was clooled to
&

O aRetatorey Bl AL 6025 Was ad el Shrarthe! mtirne

W@ﬁiéﬁhaMédfﬁRﬂﬁ%%yl (Adetats. Organic phases were pooled dried with

Na2S04 and the solvent evaporated to give a quantitative yield of the title

compound as beige solid, MS (ISPE842p0:(%-H)-. 20 d)

5-(4-Chloro-phenyl)-N-((1R,2R)-2-hydroxy-cyclohexyl)-6-(1-methyl-1H-imi

dazelr2hiyipethoxy)hiestiamiteNthe titeccampopridwad synthesizedsn
Qgy- 10, FXAMAle 3. 5ing pr{4-chloro-

enyl)-6- methyl IH-imidazol-2- ylmethoxy) -nicotinic acid and

(1R 2 mino-I- ¢ Iohexa | a, tartln erjals to .
5-(4-c S%éﬁpﬁgﬁ“ﬁ) ﬁ/ % r]tP in an%]é) tt !(ﬁe progeﬁure described for the

BYRISHEIRINS I mBlhyt lFﬂlﬁ&ﬂé&?@%%ﬁﬁ&%ﬁy&ﬁ*ﬂéﬁ’fﬁ%‘iﬁ%@imﬂéS?ﬁh}’f
4drdr24-@kekhbhExdrbpletid d2ré paratioeroflly available), 4-(hydroxymethyl)-
%M&EQ'%@@E‘?W&M&@M@%WQ&I%M: slaBexybsftZamethyb 2H-[

4]t Imethoxy)-nicoti e title compound was
s;g%r)l ]leas%zgo i KAl 16153}1{ ' %P pr%%ré ges@n {\éd}f% ‘the preparation of
Example 5, using 5-bromo-6-chlorg-3-pyridinecarboxylic acid methyl
ester, 4-chlorophenyl-boronic acid & ally available),
1-methyl-1H-1.,2,4-triazole WO 2008/040651 PCT/EP2007/060094 -96

BIRRSIREABIICOAN- B TeTED)) ah (R SR e e e yRIGHE e ooy lic

stadt{if) - Matekatapyl S (SR P42 dp-ahide Example 95 Preparation of
5-(4-Chloro-phenyl) N-((S)-2-cyclopropyl-2-hydroxy-propyl)-6- 5

(pyriduie4rydrosthmondicstinamigeing sitlegempowndwas sy atiesizddor the
g}éﬁ%&%}ﬁ 53 H}&Hﬁ&?@ HE %51%'?{?9 for 4‘%5%6%%@9 ’fafaﬁéé@l?lﬁl&ne

-bromo-6-chloro-3- inecarboxyli ster
&%ﬁps%ﬁﬁéhmé% el %fa@?t*&ﬁwﬁr%.éw?adaﬁmajom HRFAATD -
BOYIiH® ahtaSeatifamintmatiyl peedvethiibeyuioprdgathemethizamol (WGizine-2-
LD FHQBELAGOEA) @SC%BH%W@%XM&6@@)—&6’3@6%&'%]%@0@ to Example
74 reaction with 2,2,2-trifluoroethanol to give the title compound as a white solid, MS
(ISP): 414.5 (M+H) *.

Example 97

Preparation of 6-(4-Fluore-phenyl)-5-(2,2,2-trifluoro-ethoxy) - pyrazine-2-carboxylic
acid ((1R,2R}-2-hydroxy-cyclohexyl)-amide

The title compound was synthesized in analogy to the procedure described for the
preparation of Example 36 using 5-bromo-3-(4-fluoro-phenyl)-pyrazine-2-ylamine
(example 40 a) and (1R,2R}-2-amino-1-cyclohexanol as starting materials to produce 5-
bromo-6-{4-fluoro-phenyl)-pyrazine-2-carboxylic acid {{1R,2R)-2-hydroxy-cyclohexyl)-
amide and in analogy to Example 74 reaction with 2,2,2-trifluoroethanol to give the title
compound as a white solid, mp.: 133-134 °C.
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Example 96 Preparation of
6-(4-Fluoro-phenyl)-5-(2,2,2-trifluoro-ethoxy)-pyrazine-2-carboxylic acid

Wg%‘){)ﬁ%@%g ?propyl -2-hydroxy-propyl)-amide The title compour}:dTyl\éP20 6 094

esized in analogy to the procedure described for the 15 preparat
of Example 36 using 5-bromo-3-(4-fluord-phenyl)-pyrazine-2-ylamine
(example 40 a) and (S)-a-(aminom =thyl) a-methyl-cyclopropanemethanol
(WO 2006/106054) as starting mai roduce
5-bromo-6-(4-fluoro-phenyl)-pyrazine-2- carboxylic acid
@@})@M@F%r%h#ﬂf@r@%yrw}}féyif%M@@@ﬁﬁ%’%ﬁ%@ﬁ@@@]@@zm 2-
reastiomwitivd (& 2-iriffubneethdrioh tdgive theptitleacadypound as a white
solid, MS 20 (ISP): 414.5 (M+H) '. Example 97 Preparation of
6-(4- Fll‘bl@Ii@}@h@mﬂﬂnﬁrﬁzaa&}fﬂfﬂé@i&@m@Xﬁo@yf@zﬂiﬁ@p%@é&b%&i&rﬂﬁ@for the
gi%ﬁ%@%%é{ Pgs%)% Y-gmids y@ gﬂﬁo%ﬁ\p p\gyn%ﬁme 2-carboxy

zed In ana to thé procedure describe aratlon
Br el PIEYSBRIS gsymém@@mﬂ otBstienyy: yes%ﬁérﬁlw ggol as
@(@nﬁg}mw@ial)smewﬁmaRﬂ@@mﬂiwﬁhéﬁm&bamﬁt&iﬁ@ﬁaterials
oy produce B- bromo-6-(4-fluoro-phenyl)-pyrazine-2-carboxylic acid
((IR,2R)-2-hydroxy-cyclohexyl)- alnide and in analogy to Example 74

reaction with 2,2,2-trifluoroethanol @{%&tbg titte compound as a white
solid, mp.: 133-134 C. WO 2008/0 /EP2007/060094 97

?&?gg ?og% %affﬁﬁ% Béf%ﬁf' §: Hoﬁ%ﬂﬁ Caﬁ)’a razine-2-carboxylic acid

roxyé met g 0] pyrazme c aci
VIBEEPYI-SLFOBFERY-PPYIFS 1) -amide The title compound was
syntheS|zed in analogy to the procedure described for the 5 preparation

of Exdipitleconaney i prarmionbisizerisrershraiy- gy arosedpre dasesihie for the
@ﬁi{ia(i(ﬁdh@Y@E@f@ﬂyBQMﬁ@ﬁx&rpﬁﬁpﬁl}&M@ﬁc&pﬁenﬂ) -pyrazine-2-vlamine
bR el??)é'?%ﬁ?ﬁ"g'%ﬁq” S e
8%86%5 ESHE A S BRhG5 A By oSS b A
((1R,2R)-2- hydroxy cyclohexyl) -amide The title compound was

synthesized in analogy to the proc@é“é?éllaég@ribed for the preparation of

Example 36 using 5-bromo-3-(4-fluoro-phenyl)-pyrazine-2-ylamine
Preparation of 3-Cyclopropylmethoxy-6-(4-fluoro-phenvl)-pyrazine-2-carboxvlic acid

((IR,2R)-2-hydroxy-cyclohexyl)-amide

The title compound was synthesized in analogy to the procedure described for the
preparation of Example 36 using 5-bromo-3-(4-fluoro-phenyl)-pyrazine-2-ylamine
(example 40 a), (1R,2R)-2-amino-1-cyclohexanol and hydroxymethylcyclopropane as.
starting materials to give the title compound as a white foam, MS (ISP): 386.3 (M+H) *.

Example 101

Preparation of 5-(4-Cyano-phenyl}-N-((R)-2-cyclopropyl-2-hydroxy-propyl)-6-
cyclopropylmethoxy-nicotinamide

The title compound was synthesized from 5-bromo-6-cyclopropylmethoxy-
nicotinic acid (example 31 a) by Suzuki reaction with 4-cyanophenyl-boronic acid (in
analogy to 31 ¢) and amide coupling with (R)-a-(aminomethyl)-c.-methyl-
cyclopropanemethanol (WO 2006/106054) (in analogy to example 31 b), to give the title
compound as a white solid, MS {ISP): 392.2 (M+H)",
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(example 40 a), (IR,2R)-2-amino-l-cyclohexanol and 2-methoxyethanol as
starting 15 materials to give the title compound as a white solid, MS (ISP):
W 90.4 SM+H) Example 100 Preparation of
! ARS8 DyImethoxy-6-(4-fluoro-phenyl)-pyrazine-2-carboxdfi&/BRIG07/060094
((IR,2R)-2-hydroxy-cyclohexyl)-amide T8 titte compound was
synthesized in analogy to the procedure described for the 20 preparation
of Example 36 using 5-bromo-3- (4&%@&&@%&%yl) -pyrazine-2-ylamine
(example 40 a), (IR,2R)-2-amino-t-cyclohexanol and
Hyssaés@}rﬁem@rcgfhﬁb}@panbeasl)@fa(r&mgmmmw -Yipchectitheopyl)-6-
conpaupd asthoxhitectaamnhs (ISP): 386.3 (M+H) Example 101
Preparation of

R Sl i R A “-’5‘%&%9”’5”%%%2 yomo-e-
%?’JT)] § ﬁjﬁgrr%e e%%/%élo Clrf)cpaﬁme‘iﬂdoﬁfomggﬁﬁ:igg%% {dél ﬁfﬂﬁﬁa Phenl poronic
SHidMTERL RO ghwﬁmﬁwm@@aewwbww@ng@amdm o
arvlidé- C@uplmgwithn@)fa-(ammmbyb)pﬂmwm@ypk@@wpanemethanol
BRI analoay 1o sxampls; Falﬂ?f)s ?s &Qgéygﬁém

compound as a white solid, MS (ISP): 392.2 (M+

PCT/EP2007/060094 -98 Examplgxlaqg ratlon of
5-(4-Chloro-phenyl)-N-((R)-2- cyclompgg%droxy propyl)-6-

lopropyl |cot|nam| mpou d synthesized in
SR B S RS %@ffe}rﬁ% SR S SR B
SEPPEQEISP Wbaﬁ%ﬁié@ﬁlﬁﬁﬁll chloro- phenyl) -boronic acid and
(R)-a-(aminomethyl)-a-methyl-cyclopropanemethanol as starting materials

to yielbeFitle-epiapoystienysd sTed(R)z2doycloprayyle Elyddxgipramy)s6oromo-6-
chiiapopylitpifaxyoRitRIRANIE dis G WhiteARlithIMS R 49 R 1ME Hric

0
iR qgé]?oﬁ:’bo% rf;lﬁgnll?\'l{gﬁl (‘ml Ifnelthg% ()cgy‘ogrﬁyg}lg;&et&@ﬁ; Ijx56startmg materials to

E&?(é 3&”%‘1 zjéy?lﬁéfﬁﬂé | CohsbeRtRvRRy Bythesized in
am@gy’b@mhmmfe@mmmm@e&*bmniorﬁss:tdhdﬂaaa@mé ingashoxylio acid,
cyclopropanemethanol, (4-chloro-phenyl)-boronic acid and (S)-a-(aminom
ethyl) -a-meth yl-cyclopropanemethanoblag gtarting materials to 15 yield
5-(4-chloro-phenyl)-N-((S)-2-cyclopropyl-2-hydro)cy-propyl)-6

Preparation of 5-(4-Chloro-phenyl)-N-({R)}-2-cyclopropyl-2-hydroxy-propyl }-6-(3-
methyl-isoxazol-5-ylmethoxy)-nicotinamide

The title compound was synthesized in analogy to Example 31, using 3-bromo-6-
chloro-3-pyridinecarboxylic acid, 3-methyl-5-isoxazolemethanol, {4-chloro-phenyl)-
boronic acid and (R)-o.-(aminomethyl)-a-methyl-cyclopropanemethanol as starting
materials to yield 5-(4-chloro-phenyl)-N-({R)-2-cyclopropyl-2-hydroxy-propyl}-6-(3-
methyi—i_soxazol—S—ylmethoxy)—nicoti_namid.e as a white foam, MS (ISP) 442.1 (M+H)"™,

Example 105

Preparation of 6—Cyc10propyimethofcy»S—(é-ﬂuoro—phenyI}-N—( 1-hydroxymethyl-
cyclopentyl)-nicotinamide

The title compound was synthesized in analogy to Example 31, using S—bro.mo-6—
chloro-3-pyridinecarboxylic acid, hydroxymethylcyclopropanol, {4-fluoro-phenyl}-

boronic acid and 1-amino-cyclopentanemethanol as starting materials to vield 6-
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cyclopropylmethoxy-nicotinamide as a colorless solid, MS (ISP) 401.3
(M+H)". Example 104 Preparation of

loro-phenyl)-N-((R)-2-cyclopropyl-2-hydroxy-propyl)-6-(3-
‘rghét}%gqlso?(azol 5-yImethoxy) -nicotinamide 20 The title comlfc') LGRS e0094
synthesized in analogy to Example 31,-ing 5-bromo-6-
chloro-3-pyridinecarbox rﬁl JIc acid, 3- methlfl -5-isoxazolemethanol,

A LPREPBY, 8%3{}/80 dHleYyeP eﬁafl -N-(1-hydroxymethyl-cyclopentyl}-
(Fyesintarminentethililesniethy M§dIdBioifanethétiaroi as starting

materials to yield

5-(4-chloro-phenyl)-N-((R)-2-cycloprapy24legdro) Cy-propyl)-6-(3-
methyl-isoxazol-5-ylmetho)cy)-nicotinamide as a white foam, MS (ISP)

P42 L ANGYHYY 5-2BiExampalec D% RyBparatieon @ 4-chloro-phenyl)-pyrazine-2-
eeuameRimE bon A lorogRERORN ey ety

cyclopentyl) nlcotlna e title'’com was synthesized in analogy

to Ex 31 usm bromo - chloro-3- r|d|ne arboxyl.ic aci
hydro@%e%ﬁyﬁ:ygl “éar?osm ? uof% ;gﬁy 3;(8 goer&y g(‘:lfg g%sﬁribed for the

VBT epRictane é panas-brataeriiérars whyrill G Xgne- 2-carboxylic
2008/G4P65d Py EP-200006 9094 F9%hide and diethanoamine as starting

GYGIQPIoRYIMRtNRY MR &&ﬂyammemg(}; AAshygioxymeibyl-eycloRenty)-

nicotinamide as a colorless foam, MS (ISP) 385.1 (M+H)+. Example 106
Preparation of 5-[ Bis-(2-hydroxy I
-6-(4-chloro-phenyl)- pyrazme 2 58%%%&(_‘!;}?&0@
clo r -2- opyl) The title d was

rgfﬁreaglze |r§ %’F 0?6 eéd rem“ 85t eéL\%rYtﬁe p E)p%’%ﬁ%rheo
E%%’Qﬁﬂ ¥ 8945k T%Tliilﬁiw erlersphemyidsyrazine-2-carboxylic acid
((R-2-cyclopropyl-2-hydroxy-propyl)-amide and diethanoamine as starting
materis ttagivertieatideveosmpbasided sraatightayatiohegitoMBugiSRycribed for the
ﬁ&@ﬁ%&ﬁEﬁ&@@%N@@SBﬁﬁﬂﬂﬁaﬂQ@ @ifluoromethoxy- phenyi) -pyrazine-2-

I -trifluor: )-pyrazine-2
B ‘?ﬁ/%@ﬁ“"ﬁ%%@f A
WS By RESTE TRaRATSGY f&fﬁ@%&i&?&%@ﬁé%@&ﬁ%&%ﬁ%@oun& as a white

prapalbiors Bl Bxampié136) (ising
5-bromo-3-(4-trifluoromethoxy-phenyl)-pyrazine-2- 1.5 ylamine (prepared

in analogy to example 40 a), (IR,2B3az:pléing-I-cyclohexanol and
hydroxymethylcyclopropane as starting materials to give the title

perppauBl @S Bhilepfoaim M I(eENyLadh 3 eMatd)-Hifluoromethoxy-phenyl)-
pyrazine-2-carboxylic acid ({1R,2R)-2-hydroxy-cvclohexyl)-amide

The title compound was synthesized in analogy to the procedure described for the
preparation of Example 62 using 5-bromo-3-(4-trifluoromethoxy-phenyl)-pyrazine-2-
ylamine (prepared in analogy to example 40 a), (1R,2R)-2-amino-1-cyclohexanol and
cyclopropylmethyl-methyl-amine hydrochloride as starting materials to give the title
compound as an off-white foam, MS (ISP): 465.4(M-+H)™.

Example 109

Preparation of 5-Cyclopropylmethoxy-6-{4-trifluoromethoxy-phenyl}-pyrazine-2-
carboxylic acid {(R)-2-cyclopropyl-2-hydroxy-propyl)-amide

The title compound was synthesized in analogy to the procedure described for the
preparation of Example 36 using S—bromo-?)—(4—triﬂuoromethoxy—phenyl}—pyrazine—z-
ylamine (prepared in analogy to example 40 aj, (R)-a-(aminomethyl)-c-methyl-
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Example 108 Preparation of 5-(Cyclopropylmethyl-methyl-amino)-6-(4-trill
uoromethoxy-phenyl)- 20 pyrazine-2-carboxylic acid

IR,2R)-2-hydroxy-cyclohexyl)-amide The title compound was
gy%ﬂ%feﬂs)&%é’é in analogy to the procedure described for the pF’&p%F&ﬁ%‘H’B?OO%

Example 62 using 5-bromo-3-(4-trifluorofethoxy-phenyl)-pyrazine-2-
ylamine (prepared in analo%?to examgle 40 a), ) ) )
(TR RGO A0 IShBYRSY A AR OBY R e RTREHY RS 0 sive the
Highiroetiovidel as sthrtieg eSS Eo: g0t 25 compound as an
off-white foam, MS (ISP): 465.4(M+H)+. Example 109 Preparation of
5-Cyclopropylmethoxy-6-(4-trifluorémethexytphenyl)-pyrazine-2-
carboxylic acid ((R)-2-cyclopropyl-2-hydroxy-propyl)-amide The title
GopRALIG m@yama_zlﬁd]Hﬂh@aﬁlegy-mm@@[m@um@ewwﬁom&ﬁﬂ-
arati f: Example 36 using
%?g?éﬁ(g%g%ﬁ%):omethoxy-phenyl)-pyrazine-2- ylamine (prepared in
analogy to.example 40,a), (R)-a-(aminomethyl)-a-methyl W, L
00 0L B O DB B0 SR o ESFRS Al ybromo-6-
KpHsky stisinsreresiobane ddutarirgsHaterslopsogive thiugatrphenylboronic
coithpodnehaseobHesk bl iE{(+5R) MG th(btidd s skxampidedils to yield 6-
%@BQF@BQ&% 0}%(4-ﬂuoro-phenvi) -N- ﬁ2 -hydroxy-2-methyl-propyl)-nicotinamide.
+ H
[

?\ag f%%ﬁg% ylm y-5-(4-fiuoro-phenyl)-N2(2-hydroxy-2-methyl- 5
pr Sly “hicotinal The title compound was synthesized in analogy to

Example 31, using 5-bromo-6- chloro-3-pyridinecarboxylic acid,
hydroxymethyl-cyclopropan, 4-flu ronic acid and
1-amino-2-methyl.-propan-2-ol hydrochloride as starting materials to yield
@I%ﬁ%WﬁT%W%QVlS:@t%r&%WMN dzgeroberdhhethytipropy!)
<itotinhmidd.((X0-MS/U5mp AR IhiMrbk) prixginpieidd 1 Preparation of
5-(5-Bromo-furan-2-ylethynyl)-6-(4-chloro-phenyl)-pyrazine-2- carboxylic

ac;‘wl((4thzomﬂﬁawn%y{-@r{aﬁc?ngﬁynp{@g]w%mm@é-2-§arbo;6ync ala_cid ((_ée)-z-
B i oy amide A miture of 7.0 mg.
i R T

W gdeideoma grb L esmibuBLg-vhidrenisAanyluyreziAe mivaklodkyiesatia s
§cR)tion was added 0.41¢ 5-bromo-6-(4-chloro-phenyl)-pyrazine-2-carboxylic acid ((R)-
2-cyclopropyl-2-hydroxy-propyl)-amide (example 62 a)and 0.28 g triethylsilane and the
mixture was refluxed for 0.5 h. The reaction mixture was cooled to room temperature
and partitioned between 10% citric acid and ethyl acetate. The organic phase was purified
by chromatography on silica gel with heptane : ethyl acetate = 1 : 1 to vield 0.45g of 6-
{4-chloro-phenyl)-5-triethylsilanylethynyl-pyrazine-2-carboxytic acid ({R)-2-
cyclopropyl-2-hydroxy-propyl)-amide as a solidifying foam.

b) 6-(4-Chloro-phenyl)-5-ethynyl-pyrazine-2-carboxylic acid ((R)-2-cyclopropyl-2-
hydroxy-propyl)-amide

To a solution of 0.40 g 6-(4-chloro-phenyl)-5-triethylsilanylethynyl-pyrazine-2-
carboxylic acid ((R)-2-cyclopropyl-2-hvdroxy-propyl)-amide in 10 ml methanol was
added at room temperature 0.40 g ammonium fluoride and the mixture was stirred at
room temperature for 30 min. The orange reaction mixture was partitioned between
water and ethyl aceate, the phases were separated and the organic phase was purified by
chromatography on silica gel with heptane : ethyl aceate = 1 : 1 to yield 6-(4-chloro-
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2-cyclopropyl-2-hydroxy-propyl)-amide (example 62 a)and 0.28 g
triethylsilane and the 20 mixture was refluxed for 0.5 h. The reaction
mixture was cooled to room temperature and partitioned between 10%

WEFHEHYHnd ethyl acetate. The organic phase was purlfledPSVEmGW 060094

chromatography on silica gel with heptai@ -ethyl acetate = 1 : 1 to yield
0.45g of 6- (4-chloro-phenyl)-5- trlethylsnanylethynyl pyrazine-2- carboxyllc
ORNYRP-2eyatopreEvIs horiRsyisrapsl ) vhirtevalo BreBrd g rsaingr oyl -
bhGddaOitbrgephenyheh-ethynyl-pyrazine-2-carboxylic acid
((R)-2-cyclopropyl-2- hydroxy-propyl)-amide To a solution of 0.40 g

&3(4- @shhgmmhﬁﬂy}) Dyliehigilanyleyrylpbyrazing 2z earbaxylie:aidacid ((R)-
(ﬁ@“g r?B %ygpg r)of%%g -amide in 10 ml methanol was added
at rbo pera ure ammonium fluoride and the mixture was

stlrred at 30 room.t mp ratur for3 rang cI ixt .
was pAAIOHECLOABE WAGH S e e R adne, 108
soparsestdsrn el é?@&ﬁi@l@ﬁéﬁs@%b@ﬁﬂmw nir ht@b?amfw@ﬁ was cooled
siiesogetaritiehepianel.(ethy g stehio o thtawieldth (4 thiorar KR - carboxylic

%Ql(&?(/ %%@ﬁ%ﬁ%ﬁ?%%ﬁ%@?%& ﬂ)oé!rnlde and 0.20 g 2-5-dibromofuran was

1)-5- 2-carb
O A oo R 5 5 b cagion by 10
B(& Brormtdfuranop 3 emyniie Goateonssphiemay-prkiditeroccaibmylisture and
@@ﬁ(ﬁﬁ}d&@y@e@ar@mwﬁrbydmydm@m&emm DIAIRIXIEHEsOpof D@ d the
Q)'ﬁlg B@ Y Q%%%HEQE&I% reflu Eg)%gl&q thgéeg u&gﬁp fglgéd%t};ylsacetate

Itriethyl s heat {i
:ro]&r::?[gg}far%ﬁtﬁg%n@%?ﬁ%@ as orange gum, MS Is’rg)agelé) 8 Vad C??e

6-(4-chloro-phenyl)-5-ethynyl-pyrazine-2-carboxylic acid
((R)-2-cyclopropyl-2-hydroxy-propyi¥aiidd #nd 0.20 g 2-5-dibromofuran

was added and the mixture was stirred at room temperature for 15 min
(rsneastorrby titChirama ther! réfhikbd 281-2thndrexTHadehetidrfriktarethoxy-
wascoolad) teiteandaayperature and partitioned between 10% citric acid

and ethyl aceate. The phases were separated and the organic phase was

RyATER by Shramtagranby,pnei )with PHNS | HBWIAGREBIamide:
19;0 yield the Eltle comp%)unggas ot:g%gegdgrm }lf/lag (ISP)CSOE%l ?I\%I%-H) e

Example ke éo?n%{)%%ﬁr@gg Bfhesized in analogy to Exampie 5 d from 6-chloro-5-

?(4 QE) :;:g pﬂh nym})éo%gggic% 2 akg}iléoax %)Cyc (EEXZVJ% ?’Z g%’l&?l%tqoé/clo regcg;ml o

6’@% I@@ﬂsr(&%fﬁo?bkpﬁe}?M)lw(NF(,@R)lﬁ}W@myxwwdhéﬁymnmmmm as
declhkditlelempouse)was syidhesizedin analogy to Example 5 d from
6-chloro-5-

b) 5-(4-Chloro-phenvl)-N-({1R,2R)-2-hydroxy-cyclohexyl)-6-(3-methoxy-prop-i-ynyl}-
nicotinamide

To a mixture of 6-chloro-5-(4-chloro-phenyl)-N-({1R,2R)-2-hydroxy-cyclohexyl)-
nicotinamide (450 mg), 52 mg bistriphenylphosphinpalladium dichloride, 14 mg
copperiodide, 146 mg triphenylphosphine and methyl propargyl ether (0.12 mL) in 10
mL DMF is added diethylamine (1.9 ul). The mixture is heated in the microwave oven
for 40 min at 120 °C. The reaction mixture was cooled to room temperature and
partitioned between 1 N hydrochloric acid and ethyl acetate. The organic phase was
purified by gradient chromatography on silica gel with heptane : ethyl acetate to yield
0.13 g of the title compound as a light yellow solid, MS {ISP) 399.1 (M+H}" .
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(4-chloro-phenyl) -nicotinic acid (Example 5 b) and
(1R,2R)-2-amino-I-cyclohexanol to 20 yield

gﬂr},'é’,{ﬁﬂ?si“ -chloro-phenyl)-N-((1R,2R)-2-hydro)cy- cyclohe>l<>yl)r %Il():z%tlnaml
& 853 'Clorless solid, MS (ISP) 364.9, 366.9 (M+H)+. b) FC/EP2007/060094

5-(4-Chloro-phenyl)-N-((1R,2R)-2-hydrol§zcyclohexyl)-6-(3-methoxy-prop-
[-ynyl)- nicotinamide To a mixture of
6-chloro-5-(4-chloro-phenyl)-N-((1R28PE hldiroxy-cyclohexyl)- 25
nicotinamide (450 mgz) 52 mg blstrlphenylpho%?érllnpalladlum dichloride,

Pacingadopperudide aesohe thoheglpProsHIRe BidNmMEtRy Dragardytxy-
ethbrh6all ) 2nibinat@leml DMF is added diethylamine (1.9 L). The mixture

is heated in the microwave oven for 40 min at 120 C. The reaction
mIXtu%Wﬁﬁ@&ﬁ%@%@d@@i@s@ﬂh@@ﬁ%&lﬁe@ﬁ%g@&ﬂlﬂ%ﬁgmﬂwaﬁﬁl ®chloro-5-

cipshlorc.acis and sty acelal, The. praanlc phase wag. purified by

gra entc atograp y on si caglﬁt ne ;. ethy acetate to yield
t

6hgy'of ﬁ&sfﬁﬂért?oﬁﬁsﬁﬁw R Tigh 9 s&aomt@sm afgyrhite solid, MS
(VEPHPI BB 20081840851 PCT/EP2007/060094 -102 Example 113
Preparation of
5-(4-Chloro-phenyl)-6-cyclopropyletiaynpleN-(41.R,2R)-2-hydroxy-
cyclohexyl) -nicotinatnide The title compound was synthesized in analogy
@r&?é@&ﬂ@l@ol’l?z(@@lﬂgt@ -pRlarA356 -2vclopropylmethoxy-N-((1R,2R)-2- -hydroxy-

c?gh IPB D=\ IR.2R 1gﬁhydroxy cyclohexyl)-nicotinamideand
ynyelx%/c oprop ne as starting materlals to yield the product as an

ite soli d, MS 5.3 Example 114 Preparation
V\%}loﬂﬂoro Y&% B%%E% ropy met 7L f/ztﬁnf(ﬁﬁ{%ﬁ?‘ﬁ ??yfaroxy- io
cyclohexyl) -2-methyl-nicotinamide a)
5-BromBIE e Ript éﬁ?fﬁ?é TOXYS: r%éleﬁm catiridingrarenylieafdd ahyl ester

i é16P &-Brein6L8-gHidroxhohk thyd: 8-pyridindoatbpodiciatich & thyl, 6stenmol )

AN BI5987#10)(Qs h &t FSPMOhiMHOEaxHRRIRVICHE!R REORANE (@R7reaction

Lmtgrg‘fr{%énéo %ieﬁfl t% If-%%% 911%)4 m!‘t)rwz?nsdheatt%giflo e5tvr\¥y 0 I %@f&[gwa %nd
oven to

he reactlon mIX ure as cooled to I‘OO em erature

shalpsritisn et st ResReIOMPa e knd Hior et abé%afé@miﬁ%éés
wheretseparatedand ez drgahic phasewas prtified dytechraimatogsagtyhe title

Gﬁﬂ&ﬂag%ls\l\limt geayclabayans (ibybacelale gadiensto yield the title
compound as light yellow SO|Id MS ISP) 314.0, 3160(M+H) b)

BRMR0-6Y S ORIRRYIMEIIRY-3-mefm-icatinic.agld

Sodium hydroxide solution (1 N, 3.6 mL) was added to a solution of 3-bromo-6-
cyclopropylmethoxy-2-methyl-nicotinic acid ethyl ester (0.58 g, 1.8 mmol) in THF (5.3
mL). The mixture was heated for 5 h to 70 °C, cooled and neutralised with hydrochloric
acid (1 N, 1.8 mL). After addition of citric acid the product precipitated and was purified
by chromatography on silica gel with a dichloromethane : methanol gradient to vicid the
title compound as colorless solid, MS (ISP) 284.1 (M-H)*.

¢) 5-Bromo-6-cyclopropylmethoxy-N-((1R,2R)}-2-hydroxy-cyclohexyl)-2-methyl-

nicotinamide

The title compound was synthesized in anzalogy to the procedure described for the
preparation of Example 31b, using 5-bromo-6-cyclopropylmethoxy-2-methyl-nicotinic
acid and (1R,2R)-2-amino-I-cyclohexanol as starting materials, MS (ISP): 383.1, 385.1
(M+H)".
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20 Sodium hydroxide solution (1 N, 3.6 mL) was added to a solution of
5-bromo-6- cyclopropylmethoxy-2-methyl-nicotinic acid ethyl ester (0.58 g,
1.8 mmor% in THE (5.3 mL). The mixture was heated for 5 hto 70 C

Wneutralised with hydrochloric acid (1 N, 1.8 mL). gﬁ@?ﬁ?}%’%‘ﬁm

of citric acid the product precipitated andO&as purified by chromatography

on silica gel with a dichloromethane : methanol radlent to yield the 25

sl ddnRberPRs el ek SRy NS tRG S84l R AR iy Yéy oxy-cyclohexyl)-2-

maBtomoiGiyatofkopylmethoxy-N-((IR,2R)-2-hydroxy-cyclohexyl)-2-methy

I- nicotinami.de The title compound was synthesized in analogy to the

procedheaideseroadarihesypraparadon eh@mpiRe3I R d481I0¢ described for the

zfi'a%'ﬁiﬁo@x 8}1%%’_ | g%?@ﬁ%%ﬁ%r;’%‘?g%gg &&?%85?1%9&19%”1@ (GRR-2-
érﬂxwﬁ ) 2Bl go%‘s‘i“%’@“ﬁ‘éﬁ 5007/ @@%ns%%f%)m Siltas saring

Bade o g SiHEN Y 16T Ykloptbpylmethoxy-N-((1R,2R)-2-hydroxy-cyclohex
yl)-2- methyl-nicotinamide The title compound was synthesized in analogy
to the procedure described for the Egsegdeaition of Example 31c, using
5-bromo-6-cyclopropylmethoxy-N-((1R,2R)-2 5

pyelsoriey ohexyhlraethyimicatinamioe) andyd-chiopabeayberonigicthyl-
acid.as %%f%h&%eﬂéﬁmmga) 415.3 (M+H)'. Example 115

Preparation o

5-(4- thlorqd hen);é é%%sﬁgnésp%g LFhe Clopoegxl)rrpl 53?1%1-5? g 5-bromo-6-

ISOX&ZO nICOtI com
§9&ﬂﬁé§@é@i%ﬂ5ﬁ§h§%@@@%ﬂ@% é§ﬁ9@a§%‘|’f€ﬁf€ﬂ@ﬂl (4 chloro- -phenyl)-

thotenta:pyrigid ¢Cateylicatio, b-aetihybanisoxazatengethantils to vield 5-(4-
%1%%0{3@1&13%%)5(%@%2%91%99 AR B 2- 8Ny NG XN BB e thoxy) -

startin

ORiEHEE 6H§?y l[g% gﬁ%%h J{ 8><y -cyclohexyl)-6-(5-methyl-isoxazol-3-yl
methoxy)- nicotinamide, MS (ISP) 442 1 (M+H)T 15 Example 116
Preparation of Example 116
N-((R)-2-Cyclopropyl-2-hydroxy-propyl)-5-(4-fluoro-phenyl)-6
@yﬁaiﬁuzwnﬁ%é&irﬂﬁdmg?ﬁﬂéﬁwém@ -CEMBLCT Wﬂie@ in
apaiogy-ovEixainple) 3kcatsiagidromo-6- chloro-3-pyridinecarboxylic acid,
2-pyridinemethanol, (4-fluoro-phenyl)-boronic acid 20 and (R)

-a-(aminometlyhpacheihy eyeieprepanametiane Eas:siae tnguliaierials tey-6-

_ %ﬁlcg‘oﬁ—pyridinecarboxylic acid, 2-pyridinemethanol, {4-fluoro-phenyl}-boronic acid

and (R)-o-(aminomethyl)-a-methyl-cyclopropanemethanol as starting materials to yield
N-((R}-2-cyclopropyl-2-hydroxy-propyl)-5-(4-fluoro-phenyt }-6-(pyridin-2-ylmethoxy)-
nicotinamide, MS (ISP) 422.0 (M+H)".

Example 117

Preparation of 5-(2-Pyridin-3-yl-ethyl)-6-(4-trifluoromethoxy-phenyl)-pyrazine-2-
carboxylic acid ({R)-2-cyclopropyl-2-hydroxy-propyl)-amide

To a solution of 0.1 g 5-bromo-6-(4-trifluoromethoxy-phenyl)-pyrazine-2-
carboxylic acid ({R)-2-cvclopropyl-2-hydroxy-propyl)-amide in 2.0 ml of TEA is added
at room temperature 0.015 g of bis (triphenylphosphine) palladium(II} chloride, 0.002 ¢
cuprous iodide and 0.034 g meta-ethynylpyridine. The mixture is treated at 100 °C, 1 1/2
hours at the microwave. The starting material is consumed, as evidenced by HPLC. To
the mixture is IN HCI solution in water and ethyl acetate. The organic layer is washed

with sodium bicarbonate and sodium chloride 10% solution in water. The residue is
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N-((R)-2-cyclopropyl-2-hydroxy-propyl)-5-(4-fluoro-phenyl)-6-(pyridin-2-yl
methoxy)- nicotinamide, MS (ISP) 422.0 (M+H)+. Example 117

Preparation of
W%—’(‘iﬁ%%?ﬁ?ﬁ-3-y|-ethy|)-6-(4-trif|uoromethoxy-phenyl)-pyrazin%q@)%aw 160094

carboxylic acid ((R)-2-cyclopropyl-2-hydrexy-propyl)-amide To a solution

of 0.1 %5-bromo-6-(4-trif|u_orqr_nethox -phenyl)-pyrazine-2- carboxylic acid
AR VR Spropg Ry BrdcsLisrorsi) L Bis ol wiras rehiogeafed gnder 2
toeim temperatphe 0.0 £ grefdis: (ofiphknilphesptiitnepbitadildn(fiyr filtration
GRIPLCEP.H02 & GRS {adidaRRd A3 asteathyayipwd dise) 44

W}fﬁiis treated at 100 C, 1 1/2 30 hours at the microwave. The starting
aterial’'is consumed, as evidenced by HPLC. To the mixture is 1N HCI
solution in water and ethyl acetate, The Erianic layer is washed with
sodium bicarbonate and sodium c solution in water. The
residue is WO 2008/040651 PCT/EP2007/060094 - 104 purified by
Shrsnnstiegrabhydr-diria-geerrheNnteeliatd Wiie Ryardgaeated unetbylad-
hydrpgefwmimashhere iirtie presence of palladium on charcoal to yield
after filtration and evaporation of the solvent the title compound as

off-white: Gill MSH{}SR) &6 4s3y Atk Example:d ERipRANL @B 5-bromo-6-

ehioro:phenyl-Ns((IR AR)-2-hydsoxy: W2 : “
%?%5%%5 RO St
i —gﬁg}BQl)ﬁ}sc@kgﬁB %g%%ﬁr%ﬂmw&épromc acid as startinig materials to
ohilok 62 imethgt- 8-pSridiiecatto A Ac SBIt4thyI(d6tét) . ‘
2,2,2-trifluoroethanol, ((1R,2R)- 10 2-amino-1-cyclohexanol and

(4-chloro-phenyl)-boronic acid as $tattitpderntgerials to yield the product as
off-white solid, MS (ISP) 443.4 (M+H)'. Example 119 Preparation of

@@?@m@ffo@he(@llmﬁoﬂaj@mﬁmu?r@xbgmﬁazmaﬁ}q?ﬁamhgaﬁigoxﬁc acid

-2- - /)-amide 15 The title compound was

ggl/iﬁth%egﬁ%%%a%@ﬁ?ﬁ%%%ﬂﬁ%described for the preparation of

Example 62 using 5-bromo-6-(4-chloro-phenyl)-pyrazine-2-carboxyli id , -
rnﬂle I%E n&?_mcpwa)s Syf_n(t%lt?s}ﬁsé mpa ggﬁ%%ﬁ}gﬁ%ﬁ%ﬁ%g}lf@g 1’%8%%091’ the

((R-2-cycfotpr5(p)y ydro)cy-propyl)-ami iNe a8 Star

RSReIe R e aithe wehiA poiivenasdal it Sasttoe fyhnP yraB gSyarboxylic
44i8. G -y (b)) 20y araplerdp?D-amide and thiomorpholine as starting
materials to give the title compound as a light yellow foam, MS (ISP): 415.3(M+H-

(H.O)".

Example 120

Preparation of 6-(4-Chloro-phenyl)-5-(4,4-difluoro-piperidin-1-yl}-pyrazine-2-
carboxylic acid ((R)-2-cyclopropyl-2-hydroxy-propyt)-amide

The title compound was synthesized in analogy to the procedure described for the
preparation of Example 62 using 5-bromo-6-(4-chloro-phenyl)-pyrazine-2-carboxylic
acid ({R-2-cyclopropyl-2-hydroxy-propyl)-amide and 4,4-difluoropiperidine
hydrochloride as starting materials to give the title compound as white solid, MS (ISP):
451.1 (M+H)".



Preparation of

6-(4-Chloro-phenyl)-5-(4,4-difluoro-piperidin-l-yl)-pyrazine-2- carboxylic

_acid ((R)-2-cyclopropyl-2-hydroxy-propyl)-amide The title compound was

“g’y?ﬁ’ﬂéé’é‘uzféa in analogy to the procedure described for the p? AFREY o004
Example 62 using 5-bromo-6-(4-chloro-pbtenyl)-pyrazine-2-carboxylic 25
acid ((R-2-cyclopropyl-2-hydroxy-propyl)-amide and 4,4-difluoropiperidine
hydrochloride as starting material title compound as white
solid, MS (ISP): 451.1 (M+H)'. WO 2008/040651 PCT/EP2007/060094 -
TospaEstign et o4 Freparakiarlofs-(2-cyclopropyl-ethyl)-pyrazine-2-carboxylic acid
6{@-Chiaiomberiyl)bri2ecyciensdpdnaihy|)-pyrazine-2-carboxylic acid
((R)-2-cyclopropyl-2-hydroxy-propyl)-amide The title compound was
synthesiz gl dRANBIREN Qa5 ¥aTHIE,Ad T WSINGEPBIOMANEO! 17, using 5-bromo-6-

s (ERIRIBPREnM-RIBEINe 2 B0BVIEIEN 2 o domont 2 bydroprony)-

5- -cyclopr gj -ahyoﬁoxy-pro y]I)é/ amige and }é‘t'h nﬁgye o(grop% ac”

aHinah SR TEIOERT IHE Broatittsa daIbHR L VB i emes (s Pyss0tp ess
(o] )\ E KBS IS A 2 2NPréPiaration of
5-(2-Pyridin-2-yl-ethyl)-6-(4-trifluoromethoxy-phenyl)-pyrazine-2- 10
carboxylic acid ((R)-2-cyclopropyl-Exaxdiiexy-propyl)-amide The title
compound was synthesized in analogy to Example 117, using 5-bromo-6-

@ﬁﬁéﬁa@%%qwm@ﬁnghw@zjm&cﬁmd YOHif: ﬁ@i@xy_pﬁenyll)-py_gd_zine-z-

-2-gyclo =2-hydroxy- p -amide and ortho-ethynylpyridine as

10 R e S 1P 57 4
(M+H)+. 15 Example 123 Preparation of ,
(Ro) e SR PR oy . BraIs. M &utyine 5-bromo-6-
plopifl e kiftorhsethybprens3-ncbandinided Tie-fitie dompbyintthvdsoxy-
rothbsizerdnanalagy-tthixapplédlisusipgnd-Biasib o vield the product as

hlaro-3-pyrigi ic AE droxymethylcyclopropan,
%ﬁﬁflﬁ%%%?h@%%{%ﬁéﬁéﬁlﬁ%m?add and

3-amino-1,1,1-trifluoro-2-methyl-propan-2-ol (CAN [354-68- 7]) as starting
s materials to yield (RS)-6-cyclopro e e%g:NV-(3,3,C~5-trifluoro-2-
dro)cy-2- I-propyl)-5-(4-trifluoromethyl-phenyl)-nicotinamide as
phiam TR ad ek e

(RY)¥B-Cydiopfopymethokpinng)3igatifiamid2-hydroxy-2-methyl-

The title compound was synthesized in analogy to Example 31, using 5-bromo-6-
chloro-3-pyridinecarboxylic acid, hydroxymethylcyclopropan, 4-trifiuoromethyl-
20 phenylboronic acid and 3-amino-1,1,1-trifluoro-2-methyl-propan-2-ol {CAN {354-68-
71} as starting materials to yield (RS)-6-cyclopropylmethoxy-N-{3,3,3-trifluoro-2-
hydroxy-2-methyl-propyl)-5-(4-trifinoromethyl-phenyl)-nicotinamide as off-white sotid,

MS (ISP) 463.0 (M-+H)™.

Example 124

25  Preparation of (RS)-6-Cyclopropylmethoxy-N-(3,3,3-trifluoro-2-hydroxy-2-methyl-
propyl}-5-(4-trifluoromethoxy-phenyl)-nicotinamide

The title compound was synthesized in analogy to Example 31, using 5-bromo-6-
chloro-3-pyridinecarboxylic acid, hydroxymethylcyclopropane, 4-trifluoromethoxy-
phenylboronic acid and 3-amino-1,1,1-trifluoro-2-methyl-propan-2-ol {CAN {354-68-

30 7]) as starting materials to vield (RS)-6-cyclopropylmethoxy-N-{3,3,3-trifluoro-2-
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20

WR Y

propyl) - 5 - (4-trifluorometho)cy-phenyl) -nicotinamide The title compound

was synthesized in analogy to Example 31, using 5-bromo-6-

chloro-3-pyridinecarboxylic acid, hydroxymethylcyclopropane,
(%ethoxy phenylboronic acid and PCT/EP2007/060094

3-amino-1,1,1-trifluoro-2-methyl-propaniéol (CAN [354-68 30 7]) as

starting materials to yield (RS)-6- cyclopropylmethoxy N-(3,3,3-trifluoro-2

Weronoaoutss PreTep thilostroathogephenyl)- “nicotinamide as light brown

Rytdoxys ZiaTothyd=pradyl)ib-(4-trifluoromethoxy-phenyl)-nicotinamide as .

light brown solid, MS (ISP) 479.0 (M+H)+. Example 125 Preparation of

5-(4-Fluoro-phenyl)-N-((1R,2R)-2-rydreyryteyclohexyl)-6-(3-methyl- 5
pyridin-2-ylmetho)cy)-nicotinamide The title compound was synthesized in
@@&l&?ﬂ%ﬁ&% Eﬁmﬁﬁﬂro Usegybrarome;6x £hlorat Qdﬂﬁﬁé‘}%om&ﬁ@égyl-
rlq1 n-2-yl methataol (4-fluoro-phenyl)- bnrnnic acid and ((1
S e P o

ino- exano} as starting materials to yield 5-(4-
quoro en N-N-((1R R 2 hy ycloh -6-(3-methyl yndln -2-yl
methox}) 0 1EHt ?t? A%ﬁ%ﬁﬁgh%’géﬁ h%g >-bromo-6-
pb@pgrétmﬁlémecarbowhc a<:1d (3-methyl-pyridin-2-yi)-methanol, (4-fluoro-phenyl)-
SddeGhlia-phenylkMR(RRRY2- hydm»@wwlwﬁxwhg%mw@mymld 5-(4-

coti W

T 2o ey -
flﬁ%ﬁ?ﬁéﬂ‘?e%{%& f%@%%ﬁﬁéwl) boronic acid and

((1R,2R)-2-amino-I-cyclohexanol as starting materials to yield
5-(4-chloro-phenyl)- Example 126

N-((IR,2R)-2-hydro)cy-cyclohexyl)-6-(pyridin-2-yImethoxy)-nicotinamide,
WISHaSRynad(.2 41higyombanmile’ 271 R Prepaydtivn-of clohexyl)-6-(pyridin-2-

eHAMivierorphemdnkipiperidin-1-yl-pyrazine-2-carboxylic acid ((R)-2-

cyclopropyl-2-hydroxy-propyl)-amide The title compound was synthesized

in anaﬂﬁQYxﬁQ 98 fReRAVES ﬁtﬁfe@ﬁ@@ ﬁ?ﬁﬂl’%g@ﬁ%@fﬁ%& @fl W@'%%o 6-
§o5 brom f'“ %’J@!ﬁy {Sez'”e‘?hz 0% P&Q‘& “Shenyti-horonic acid

(:él— -cycﬁ opy- foXy propylanRde A piperidting A4 StiriRgromic act

ma%é&ﬂé?sl ’é@‘gwmhémi@ esmplowtrEinaARcsel mtom@@sﬁ# chbara-pheny)-
(NAHHIR, 23 Q -2008/04 0633 heS T R 2O0H 06 00R% thok®V-nicotinamide, MS (ISP)
440.2 (M+H)*.

Example 127

Preparation of 6-(4-Fluoro-phenyl)-5-piperidin-1-yl-pyrazine-2-carboxylic acid ((R)-2
cyclopropyl-2-hydroxy-propyl)-amide

The title compound was synthesized in analogy to the procedure described for the
preparation of Example 62 using 5-bromo-6-(4-fluoro-phenyl)-pyrazine-2-carboxylic
acid ((R-2-cyclopropyl-2-hydroxy-propyl}-amide and piperidine as starting materials to
give the title compound as white solid, MS (ISP): 421.1 (M+H)™,
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Example 128 Preparation of
5-(4-Chloro-phenyl)-N-((1R,2R)-2-hydroxy-cyclohexyl)-6-[2-(1-

ydrox -c¥clopentyl) -ethyl] -nicotinamide a)

'Ei'{l%(’rc}-phenyI)-N-((lR,2R)-2-hydroxy-cyclohexyl)-6-(1-ﬁ)fr‘&]@%"ﬂ"g/060094
cyclopentylethynyl)-nicotinamide The titldZempound was synthesized in
analogy to Example 112, using 6-chloro-5-
(4-chloro-phenyl)-N-((1R,2R)-2-hy&#aRlsi8hexyl)-nicotinamide and 1-
edhynylcyclopentanol as starting materials to yield the product as
dorpnedsalfd-MSHispyrtsgyl ) -2 PRS- higrioyy-cyclohexyl)-6-{2-(1-
bdrShlarorphemi)-ddi(]Ri2R)n2riydroxy-cyclohexyl)-6-[2-(1-hydroxy-
cyclopenntyl)-ethyl] -nicotinamide
23(3-Ghtpnershanyin NA(LR 251y 2: hwdrey-eyalonssyso-( nrdgxy-
%gog&rllé[’ylg{hﬁg@wgﬁn&%lQ%@lde (120 mg, 0.27 nmol) was dissolved in
e hﬁ Cetate 8’ m 3 and hy(frogenated in the presence of palladium on
charc&zgl ,21 %) at room 15 temperature an atmos%k%deri pressure. Aft%r ~
filtation'and APBPASH"6F 8 SSRA The Yesilte WHE B ifrad By e 6-chloro-5-
chranaroghaphly-oh $ilidayel witdracetiaytlabetite ninetivanviiegradiient to
yitkeh the popeticihabcalarass foaravie (8B )KdBrddddBsl-MMHER: solid, MS
pig 1289 Pieraration of
-(4-Cyano-phenyl)-6-cyclopropylmethoxy-N-((1R,2R)-2-hydroxy- 20

clohexyl)-nicgtinami tifle.c ound was synthesi in, analogy
keIt Rk e
AYp\pramEetRd heicpAleyas-phenyl)-boronic acid and
(1.R,2R)-2-amino-l-cyclohexanol as starting materials to yield
5-(4-cy&héPlespphenyl)-N-((1R,2R)-2-hydroxy-cyclohexyl)-6-(1-hydroxy-
Grekgloproayhngihexs AR M@ hydroxyeyelohexdsaibetinarmidgaMsre (15
+H)+ %) at 1
T e BT R W sont 1000 gt room
ARSI SAREP FBRFIC-PRESHiariERs i iile Bl HigBORIIORaRT the solvent the
sgrdivesizedinfarbiogytonEagnmé)3dn sibirgs-bitnacey B ctate: methanol
chlarenBrpyritingepraxyticadtbrivdroxymathyicyclopropars, 1 (M+H)".

4-fluorophenylboronic acid and

3-amino-1,1,1-trif|uoro-2-methy|-pr%§1%.‘,-%@ﬁ§CAN [354-68-7]) as starting
WO 2008/040651 PCT/EP2007/0 - materials to yield

RSPy P QY SR NGB e Fe Y O Pra N SO TREIRYY sy droxy-

cyclohexyl}-nicotinamide

The title compound was synthesized in analogy to Example 31, using 5-bromo-6-
chloro-3-pyridinecarboxylic acid, 4-pyridinemethanol, (4-cyano-phenyl}-boronic acid
and (1R,2R)-2-amino-1-cyclohexanol as starting materials to yield 5-(4-cyano-phenyl}-
6-cyclopropylmethoxy-N-({ 1 R,2R)-2-hydroxy-cyclohexyl)-nicotinamide, MS (ISP) 392.2
(M+H)™.

Example 130

Preparation of 6-Cyclopropylmethoxy-5-(4-fluoro-phenyl)-N-({R}-3,3,3-trifluoro-2-
hydroxy-2-methyl-propyl}-nicotinamide

The tifle compound was synthesized in analogy to Examptie 31, using 5-bromo-6-
chlore-3-pyridinecarboxylic acid, hydroxymethylcyclopropan, 4-fluorophenylboronic
acid and 3-amino-1,1,1-trifluoro-2-methyl-propan-2-ol (CAN [354-68-71) as starting
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propyl)-5-(4-fluoro-phenyl)-nicotinamide. The two enantiomers were
separated by column chromatography on chiral phase. White solid, MS
éSPe) 413.1 (M+H)"-. Example 131 5 Preparation of

THErS- phenyl)-6-cyclopropylmethoxy-N-((IR,2R)-2- hydPWEléwyﬁﬁ(m%
exyl) -2-trifluoromethyl-nicotinamide a)- 108 -
5-Bromo-6- cyclopropylmethoxy 2-trill uoromethyl-nicotinic acid ethyl ester
BURISHAS 106 Iy éro-6-6xdept armlkRs e %gﬁylﬁféfilﬁ@&%?%éi@he%{&dmeﬂlﬂ'
gtioplylester (DAR 8§80 ) h&b{&)a(rﬁiaegTBeﬁr‘moh)rmamﬂss@tmdpm Aittehy
AR %ﬁﬁ%‘&}aﬁﬁly%rkﬂ\{%epﬁgéiewm@MW@HQP?'WQRW@ 35
mL, 4.3 mmol), fri enylphosphine (1.1 g, 4.3 mmol) and diethyl

azodicarboxylate (0.69 mL, 4.3 mr@ggmg 10, & The mixture was stirred for

30 min at O C and for 16 h at roomtemperaiure. The solvent was

removed in v eS| was purifi chr y.
R T RS
yeEnekisH bit; W%qusmgbvﬁs“e@@nsmde (M+H)'-. b)
5-(4-Chloro-phenyl)-6-cyclopropylmethoxy-2-trifluoromethyl-nicotinic acid
athy/iBuster S-BebrteBrayeibpropyimBusosychvifiuisrsinistasi sidotinteencid

ethyl ester (0.3 g, 0.81 mmol) was dissolved in dioxane (1.6 mL). To this

solutiorBnasaddedivithostiromng 220rifluoromethyl)-3-pyridinecarboxylic acid ethyl
[k b@(@h@@@nw p@pépbmgfesr@@@ﬂﬂ@ ichlorppaliadivmiiy GH2GIZ 33he

0 oro n|c acid m 2 mmgpl) and

509 H?ﬁl éﬂaerll:e)gﬁ%fzéﬁ i! xﬁméi%% R]ll?}n?ﬁ 6s&mlx ugre}vaas edted to 80 C
ﬁrp@wﬁﬁh%b@@ th r8of BIeE: aRskdic i preis oo wad éddel, #Hemmol)
phases Theraseparatedtand e Yaten miRitCawh radiasteconittemperature,

iy BERIA% OFADIE PRsRSETS Booleth el MIEMASA AR R Ry on

Iatlle in va uo. The residue was.puritied by,

RSB SIS e A T Mo 1 SN s
EBTRPAEME Y @Y aklight yellow oil; MS (ISP) 400.1 (M+H)+. ¢)
5-(4-Chloro-phenyl)-6-cyclopropylmethoxy-2-trifluoromethyl-nicotinic acid
Theé-tiée bbmpobeaiies syhiesiedkihamnalogy t Exartinlerbo isingid ethyl
Bztdrchloro- 30 phenyl)-6-cyclopropylmethoxy-2-trifluoromethyl-nicotinic
acid ethyl ester as starting material, MS (ISP) 370.0 (M-H)+. WO

2008/ 9;}'9@%]0 %Q% g%lﬁqig@lggi Lh—f#ﬁgoqzme‘{h yl- nacotgnca acid ethyl esﬁer (0.3 g,
1%}‘1}% %%‘2 %érc%: 1%%% y & “‘us soﬁ)ﬁgn %ag %cy}(yie%y%%l stirring

1 1 -bis( dlphenyiphosphmo)feﬂocenejdichioropaﬂadmm(ﬂ} CHLCl; (33 mg, 0.04
mimol}, 4-chlorophenylboronic acid (197 mg, 1.2 mmol) and sodium carbonate solution
(2M, 1.2 mL). This mixture was heated to 80 °C for 5 h and cooled to room temperature.
Water (150 mL) was added, the phases were separated and the water mixture was
extracted with ethylacetate. Organic phases were pooled, dried with MgSO4 and the
volatiles removed in vacuo. The residue was purified by flash chromatography on silica
(dichloromethane/methanol, 4:1) to give the title compound (0.37 g} as light yellow oil;
MS (ISP) 400.1 (M-+H)",

¢) 5-(4-Chloro-phenyl)-6-cyclopropylmethoxy-2-trifluoromethyi-nicotinic acid

The title compound was synthesized in analogy to Example Sc, using 5-(4-chloro-
phenvl)-6-cyclopropylmethoxy-2-trifluoromethyl-nicotinic acid ethyl ester as starting
material, MS (ISP) 370.0 (M-H)*, |
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The title compound was synthesized in analogy to Example 5d, using
5-(4-Chloro- phenyl)-6-cyclopropylmethoxy-2-trifluoromethyl-nicotinic acid
and (1R,2R)-2-amino-I- 5 cyclohexanol as starting materials, MS (ISP)

WRG8%/fA$HHy. Example 132 Preparation of PCT/EP2007/060094

N-((S)-1-Hydroxymethyl-3-methyl-buty})1843-methoxy-phenyl)-6-
éﬁrrolldln -1-yl-nicotinammide The title compound was synthesized in

B4yt ere- phrerBindreralseapdarshene N0 pfepiatibrndseExarrphend)-2
usifgpbohtaimo-trehindardieotinic acid methyl ester, pyrrolidine
(commercially available), 3-methoxyph.enyl-boronic acid (commercially

avaiIabl@)rﬁt&t&%bpet&ﬂwﬁmm@m@@m@M@y&ﬁ@@%@& %@rﬂ'ﬂgg 5-(4-Chloro-

ISP Exa 133 15 Prepara
%ZE )- - rinné% %-met 11 I?ﬁgt 8?(@_ Q) R)-2-amino-1-
Gl %I%E&ﬁ%’éﬁfﬁi@}?‘h@ ﬂ@gbﬁ‘?ﬁ&ﬁ\?w@s syntheS|zed in

analogy to the procedure described for the preparation of Example 43,
using 5-bromo-6-chloro-nicotinic a&xmithidster, pyrrolidine
(commercially available), 4-methoxyphenyl-boronic acid (commercially 20
Aveplaisle) ranidNS) S(+) -ldudimoy feohyinkroizhyldvaithb e assthotimephenyl ) -6-
patelials- M3 haRna338:2 (M+H'). Example 134 Preparation of
5-(4-Chloro-3-methyl-phenyl)-N-((R)-1-hydroxymethyl-3-methyl- b

utyl)- Grﬂé’ﬁﬁy%}a}:%ﬂ%imﬁ&?éﬂ&%% %'}BQ PALWRSSYNRRIZSH: the
in analo ? ‘Eﬁ? ure de rlbed &tmép ation, fExgr’? ple 43,
é’.@,ﬁ%’ﬁ“%‘ MGBIBRIG oI 581’8 ne Std Oti:fi}?r%‘f ity ester,
@Gmﬁ@r@éWWﬁH@@I@)%@@’ﬂBB@MW&ﬁWh@ﬁWW@H@Q@(ﬁCOHlmETCI&HY
@aﬂuﬂemiaﬂyav@lpm@aiﬁaﬂ&&hﬁaﬂaumwaﬁmmrﬁb&Hﬁﬁgﬁ@it@hl@@. a8S (ISP):
%% _}erlals MS(ISP): 416.4 (M+H"). WO 2008/040651
PCT/ P2007/060094 -110 Example 135 Preparation of N-((R) - |
-Hydroxymethyl-3-methyl-butyl)-5-(3-me h phenyl)-6- pyrrolidin-
1-yl-nicotinamide The title compou%%s%%he&zed in analogy to the

A SL SN S hg Beter D00 > e phery--

pyrrolidin-1-yl- mcot1nam1de

The title compound was synthesized in analogy to the procedure described for the
preparation of Example 43, using 5-bromo-6-chloro-nicotinic acid methyl ester,
pyrrolidine (commercially available), 4-methoxyphenyl-boronic acid (commercially
available) and (§)-(+)-leucinol (commercially available) as starting materials. MS (ISP):
398.2 (M+H").

Example 134

Preparation of 5-(4-Chloro-3-methyl-phenvl}-N-((R)-1-hydroxymethyl-3-methyl-
butyl)-6-pyrrolidin-1-yl-nicotinamide

The title compound was synthesized in analogy to the procedure described for the
preparation of Example 43, using 5-bromo-6-chloro-nicotinic acid methyl ester,
pyrrolidine (commercially available), 3-chloro-4-methylphenyl-boronic acid
{commercially available) and (R)-(-)-leucinol (commercially available) as starting
materials. MS(ISP): 416.4 (M+H").



30

pyrrolid.ine (commercially available), 3-methoxyphenyl-boronic acid
(commercially available) and (R)-(-)-leucinol (commercially available) as
starting materials. MS (ISP): 398.3 (M+H'"). Example 136 10 Preparation

WO (% THydroxymethyl 3-methyl-butyl)-S-(4-methoxy- phel?ﬁ/ﬁ 22007/060094

pyrrolidin-1-yl-nicotinamide The title compound was synthesized in
analogy to the procedure described for the preparation of Example 43,
using 5-bromo-6-chloro-nicotinic aé@%@ﬂq&e&ster, pyrrol.idine
(commercially available), 4-methoxyphenyl-boronic acid (commercially 15
Avenabieyapid (RIH dtidnoteshmeraiatlyyiairabie) Gsrsedrting phenyl)-6-
Patetidis- MBS (iSi)na388:2 (M+H'). Example 137 Preparation of
N-((R)-I-Hydroxymethyl-3-methyl-butyl)-6-pyrrolidin-i-yl-5-(4-

tmmo"ﬁf@%ﬁﬁ’&'&hﬁ@ﬁ!ﬂd W@E@&%@& Eﬁﬁé'& SWWH%W@%%CHI}@& for the

g\(nthe?zed ana o the R 9891%r Ocrg e Oft% théal prepar zf\tésotgro
e ﬂé) usmg brdmo “6-chloro-nicot n|c adid meth T ster” ’

,Byrfaieé ine Q%Hﬁﬁﬁ?é‘?&'é!’l?"a‘ﬂ}éh%ié)“&‘ﬁhﬂ"@i@?ﬁﬁi’é‘t‘P@fIﬁﬁ’éﬁ’ﬂ%&%ﬁf@%&iélY

@aivbleiciady Rivailakie)anid (@) lesibmobiebimme reiatiy araialiie) 85 (1SP):
Skt mqﬁga_rials. NIS (ISP): 436.4 (M+H'). 25 Example 138 Preparation
of N-((R)-1-Hydroxymethyl-3-methyl-butyl)-6-pyrrolidin-1-yl-5-(4-

trifluoromethoxy-phenyl)-nicotinarrﬂgn]'gg fitle compound was

synthesized in analogy to the procédure déscribed for the preparation of

xample 43 mo- -6-chl icot C|d“m)e yle er 3
Eyrpoal e cfgﬁnﬁ@ cIi ar%fl aﬁgﬁﬁtn ucyr%%e 0X) ghen n|c Bk
Weoydebsibabes: P‘F’@WQPZOOW%OO% Il (commercially avallable) and

(R)-(-)-l.eucinol (commercially available) as starting materials. MS (ISP):
452 3TM-+ide pompraplevE8 9yPHegsdedionaoflogy to the procedure described for the

pret-eyanoop ey R by tioymetiodrmethyiiutiDBe iyl ester,
H 8“%@ ]({%IH&QJ&R?{“!Q%EB% fit £l cB%Bgn %o?gg}pgég?golﬂnfgaaﬂv

roce escribed for the preparation of Exam

a‘éﬁxb Q)FSI% Q:mlﬁlﬂ)cmo(t?ﬁf@@@faiﬁ%tﬁﬁﬂé@ }as starting nntenals MS (ISP}:

398.2 (M+H").

Example 137

Preparation of N-({R)-1-Hydroxymethyl-3-methvl-butyl)-6-pyrrolidin-1-yI-5-{4-
trifluoromethyl-phenyl)-nicotinamide

The title compound was synthesized in analogy to the procedure described for the
preparation of Example 43, using 5-bromo-6-chloro-nicotinic acid methyl ester,
pyrrolidine {commercially available), 4-trifluoromethylphenyl-boronic acid
{commercially available} and (R)-{-}-leucinol (commercially available) as starting
materials. MS (ISP): 436.4 (M-+H").

Example 138

Preparation of N-((R)-1-Hydroxymethyl-3-methyl-butyl)-6-pyrrolidin-1-yl-5-(4-
trifluoromethoxy-phenyl}-nicotinamide

The title compound was synthesized in analogy to the procedure described for the
preparation of Example 43, using 5-bromo-6-chloro-nicotinic acid methyl ester,
pyrrolidine {commercially available), 4-trifluoromethoxyphenyl-boronic acid
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pyrrolidine (commercially available), 4-cyanophenyl-boronic acid
(commercially available) and (R)-(-)-leucinol (commercially available) as
starting materials. MS (ISP): 10 393.4 (M+H+). Example 140 Preparation
Zg‘@f‘ﬂbro -phenyl)-N-((1R,2R)-2-hydroxy-cyclohexyl)-6- (ﬁﬁ%ﬁ?}o'ﬁf’m‘m

yl-ethyl)-nicotinamide a) 5-(4-Chloro-pheényh-6-pyridin-2-ylethynyl-nicotinic
acid methyl ester 15 A degassed solution of 2-ethynyl-pyridine (2.0mmol.,
Cmrpronm iy ayigh t@t@aﬁg@%ﬁﬁdﬁtantpt\iretﬁmne@}%mﬁwbzmmeﬁtarﬁn*f
@ty imlas\etlded taisedegassed. suspension of
6-chloro-5-(4-chloro-phenyl) -nicotinic acid methyl ester (1.O0mmol),
[1,1"-bis(diphenylphosphino)ferrocgngipatiagium(ll) dichloride
dichloromethane complex (1:1) (49mg, 0.06mmol), polymer supported
tﬁtrétasay phAshine. (:J,éﬁmghagvﬁ ABROlg rasag}m@ttﬁmlﬁgﬁaﬁt{mﬁ@'@e
Sjllm 6r[1mol in tetdahy rofuran and -ethyldiisopropylamine (1:1

Pnrf) e re}acrtllon Mixtureé was heated at 120 C for 20 hours under an
atmosphere of nitrogern. The reaction mixture was cooled tg room
tempéﬁé‘?&’rﬁ%ﬁ&’ﬂt’é‘%m NEHSE OB SIIRHOR PIFFE LB dL swEped for the
weeshedionith{ b pledtatesifiOdimntleetoranic tigutnicweiercambiessd,
@m@t«ymaslse@&m,--aetuta@aa%tﬁomiﬁéammanmam%@aM@&t@t%

er was then dried over. concentrat

e R b SRR s
Acethidfri tane) gave the title compound as brown oil. b)
5-(4-Chloro-phenyl) -6-(2-pyridin-2-yl-ethyl) -nicotinic acid methyl ester
Palladium on carbon (10% w/w, 3@Egnnad4tded to a solution of
5-(4-Chloro 30 phenyl)-6-pyridin-2-ylethynyl-nicotinic acid methyl ester
O 88matvol ihdethdridb (b @rak)yl Fhe(fé &ctionntixdursywars! stierat) -t (dgnridin-2-
terpperatue wmndsidan atmosphere of hydrogen for 20 hours. The reaction
vessel was purged with nitrogen and catalyst was removed by WO

20981049051 BEHEPCQVANR009R 1T 1d. flation Thefeachipn mixture

was concentrated in vacuo to give 5-(4- Chloro- -phenyl)-

O-2-pyigln; ehgl g@n@z@%ﬁ, I ff‘é}t ¥<§%t%rr£§;9%°me BhsRa-) 1

5-(4- C In-2- nlcotlnlc acid Acgjeou

e hgAroRde o0 BSOBIRY S, rfn‘ol) HHERl htaeaa 8 ackmsHOf
Swm@hmoé@h@nﬂ}%(@qbwmmﬁemdéthwmwtmctmdkﬂﬂmthw leStemnol},

(9, flmmﬁttéhs@tta&m[ﬁmfa@oea@ememlaaﬁ%(ﬁﬂazmta'et@a%?aﬁtahane
mixtur @wred 6 20 h(ﬂ.l ar room temperature then enc ncentgagted

com Cfﬁb\f\ll_rﬁe 2 6mmo ymer SUppo riphenylphoshinie (135mg,
1.48mmol/g, 0. 2mmel} and copper(I)todtde {11mg, 0.06mmol) in tetrahydrofuran and
N-ethyldiisopropylamine (1:1, 5ml). The reaction mixture was heated at 120 °C for 20
hours under an atmosphere of nitrogen. The reaction mixture was ¢ooled to room
temperature and the solids were removed by filtration. The solids were washed with ethyl
acetate (100mi), the organic liquors were combined and washed with saturated aqueous
ammeonium chloride solution (3 x 50ml). The organic layer was then dried over MgS04
and concentrated in vacuo. Purification by flash column chromatography (20% ethyl

acetate/heptane} gave the title compound as brown oil.
b) 5-(4-Chloro-phenyl}-6-(2-pyridin-2-yl-ethyl) -nicotinic acid methvl ester

Palladium on carbon (10% w/w, 30mg) was added to a solution of 5-(4-Chloro-
phenyl)-6-pyridin-2-ylethynyl-nicotinic acid methyl ester (0.83mmol) in ethanol (10ml}.
The reaction mixture was stirred at room temperature under an atmosphere of hydrogen

for 20 hours. The reaction vessel was purged with nitrogen and catalyst was removed by
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treated with 4M HCI in dioxane (0.56m1, 2.2Smmol) and concentrated in
vacuo to give crude 5-(4-Chioro-phenyl)-6-(2-pyridin-2-yl-ethyl)-nicotinic
acid, ThIS material was 10 used in the subsequent amide 0015’841&9:23&%%69094

WOANS Ut ther purification. d)

5-(4-Chloro-phenyl)-N-((IR,2R)-2-hydroky<cyclohexyl)-6-(2-pyridin-2-yl-eth

)é& nlcotlnamlde The title compound was s%nthesmed in, analognEIL&B
EiipTe 5o ReMP B DM SRBRTIBIR2 ByRaHR 3 A & ny bl henyl)-

étﬁ&amﬂ(iﬂzzﬂ)e@dﬁnmmnym@h@mn@iyﬂagstﬁ stiftiyigdnaterials, LC at

215 nm; Rt 3.10: 98%, m/z (ES’): 436.4 (M+H). Example 141 Preparation

of NUARIZR)-Fhitydyepejreyoliahexy Y6 [34(3nimetmt-3Hdimidazol-4-yl)-

ethyl ] -5-(4-trifluoromethyl-phenyl) -nicotinamide The title compound was
Synthquz&ﬂ;m&nﬁiﬁ%@ﬁb@ﬂ&%ﬂuﬂe;ﬂeﬁgs@@cﬁfmﬁhﬁom Ry epasation

1E%‘§ %& f:“ - gér%gn Eﬁx%‘ ?‘ihé%“ﬂ émé?ﬁﬁ‘j"ﬁ é%"% ik (f%?ﬂ@ster

OFO -5 eny nICOtII’]I acid me ester, an

éfh‘l%ﬁ)ﬂﬁ RN E ér&ﬁ%r@r?ad( tidily a%ﬁ?raﬂrsy%%?artmﬁm was
stiatedifls 20 G atr2 S noonRte 8k tatt 60U metm (B8 tad 815 (e H)h Escarvipievas
K2 &R ﬂ@@ﬁ@@@fﬁﬁ’fdmxane (0.56ml, 2 25mmol) and concentrated i m vacuo to give

ﬁf&ée%h gl’& hené% ?[ tln #?(%rrg lytl e%n )%Elg 15\ (1&15 ’%h nmteralwas

roxy cyc WaS Syn eS|ze In
W&E}F@%‘%‘éﬁ%‘:’o@@ Yﬁéh‘i% FB?FoWé‘ﬁE%ﬁﬂple 140,
usmg 2 ethynyl -5-fluoro-pyridine (CAN 884494-34-2),
dhlord-5idrenmiphrenyheNyl) LRigBlidid adiarmeraid %h%jpyridin-2-yl~eth¥1)-

dRaR)}damino 30 cyclohexanol (commercially available) as starting
materials, LC at 215nm; Rt 4.12: 99%, m/z (ES"): 454.5 (M+H). WO

2008/84068d d%%é!%%%z/g@@%%ﬁefg%&w% RieEk4B R Eeimﬁigggg‘lso@ch oro-
I
E}i\%n}zﬁ {)%'}%yﬂ ééx Hy CON“(‘ ﬁyZ z}{%c?loec)gcyo)nexanoi as

nIC Inami oun

s aton

of Example 140, using 2-ethynyl-5-fluoro-pyridine (CAN 884494-34-2), 6-
chloro-5-(4-trifluoromethyl -phenylExdoatiaitdacid methyl ester, and
(IR,2R)-2-amino- cyclohexanol (commercially available) as starting
ihaterigionldd 52 IBARY- REY B6x9596| oy (ES)2488 s tiivi+3]: imidazol-4-yl)-
ethyl}-5-(4-trifluoromethyl-phenyl ) -nicotinamide

The title compound was synthesized in analogy to the procedure described for the
preparation of Example 140, using 5-ethynyl-1-methyl-1H-imidazole (CAN 71759-92-7),
6-chloro-5-(4-trifluoromethyl-phenyl)-nicotinic acid methyl ester, and (1R,2R)-2-
amino-cyclohexanol (commercially available) as starting materials, LC at 215nm; Rt
3.11: 100%, m/z (ES"): 473.5 (M+H).

Example 142

Preparation of 5-(4-Chloro-phenyl)-6-[2-(5-fluoro-pyridin-2-vl)-ethvl | -N-{(1R,2R)-2-
hydroxy-cyclohexyl)-nicotinamide

The title compound was synthesized in analogy to the procedure described for the
preparation of Example 140, using 2-ethynyl-5-fluoro-pyridine {CAN 884494-34-2), 6-
chloro-5-{4-chloro-phenyl)-nicotinic acid methyl ester, and (1R,2R)-2-amino-
cyclohexanol {commercially available) as starting materials, LC at 215nm; Rt 4.12: 99%,
m/z (ES™): 454.5 (M+H).
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Example 144 10 Preparation of
5-(4-Chloro-phenyl)-N-((R)-2-cyclopropyl-2-hydroxy-propyl)-6-(2-

yridin 2 I-ethyl)-nicotinamide The title compound was synthesized in
§r?3?88 o the procedure described for the preparation of E%MBF@%Z’@GOO%
using 2-ethynyl-pyridine (CAN 1945-84-P)3 6-chloro-5-(4-
chloro-phenyl)-nicotinic acid methyl ester, and

(R)-a-(aminomethyl)-a-methyl 15 &&38B¥8dddemethanol as starting

materials, LC at 215nm; Rt 3.16: 88%, mlz (ES"): 436.4 (M+H). Example

Pag pesivaratibr 2-(5-Fluoro-pyridin-2-yl)-ethyl|-N-{(1R,2R)-2-hydroxy-cyclohexyl)-
N-({R)2uCisieprePyh2riydroetRiepyt)-6-(2-pyridin-2-yl-ethyl)-5-(4-
trifluorom ethyl-phenyl) -nicotinamide 20 The title compound was
Synth@‘ﬁkzﬁﬂé'&cﬁﬁﬁlﬁgﬁﬂ ﬂf&@&@&'iﬁ gleserbedfRrihe - BrePAatAR Ofor the

|
EObhARy ”%Qﬁleﬁﬁ??g R Pl CAV RS0,

GﬁBQaQ(érfﬁnﬁfﬂéﬂWI)l%th%é’t’Pﬁﬂl’&éPéBP%ﬁé%@ﬁﬁhﬂtﬂsﬁg svatidg-2R)-2-amino-
myatelialsy diCcatyd i bramiRH3iB0IQ8Ystariin g (R SAjak/ DG AN Hhm2Bt 4.26: 95%,
Eyanle . 14e Prapa _io.n Of_ 2_'{ . .
[6-(4-Fluoro-phenyl)-5-piperidin-1-yl-pyrazine-2-carbonyl]-amino}-

2-methyl-propionic acid methyl ester ¢ A le 144

5-Bromo- 3 (4-fluoro-phenyl)-pyrazin-2-y amlne Tetrakis

i EA T e R R

Rion-wise 1o d s0
ng%ﬁw%ﬁﬂfeih@e&)%“&d@@ﬁnethoxyethane (100ml) at room temperature
and the reaction stirred for 0.5 WO 2008/040651 PCT/EP2007/060094 -
114 hblesitk solupiomdfvessdinthcarbbinte®B0y, 56 Beratirodegjlied for the
prRierB6INal mampddes pasionawseiplhrinesuliing midlge sfolawestdy-(4-

fll&%r?)ﬂh ”393’ OJH‘E %ﬁ]n@t%%%sé; gﬁ?inaﬁ &](g %21’101%% %%f%ﬁeﬁv&»

heated to 1 e resulting yellow ’solution was p ftifione

6%t B@?W}&%Mﬁ HRFSRHEE et IRDImABL IS SR80 Th ):
dbganidltaiier was washed with 10% aqueous sodium bicarbonate (25m1),
brine (25ml), dried over magnesium sulfate and concentrated in vacua
The residue was purified by chroriaiaegsgphg on silica gel with a gradient
of heptane to dichloromethane to afford

Srpemisa-MIHOD-OResYINRYAZR oA 1% WIS Says Il Aigld 5- (4
SRR SRy IS RS a0k d-89min (MW = 268; M+1 = 270.1).

The title compound was synthesized in analogy to the procedure described for the
preparation of Example 140, using 2-ethynyl-pyridine (CAN 1945-84-2), 6-chloro-5-(4-
triftuoromethyl-phenyl)-nicotinic acid methyl ester, and (R)-o-(aminomethyl)-o-
methyl-cyclopropanemethanol as starting materials, LC at 215nm; Rt 3.30: 98%, m/z
(ES™): 470.5 (M+H).

Example 146

Preparation of 2-{[6-(4-Fluore-phenyl)-5-piperidin-1-yl-pyrazine-2-carbonyl]-amino}-.
2-methyl-propionic acid methyl ester

a) 5-Bromo-3-{4-fluoro-phenyl}-pyrazin-2-ylamine

Tetrakis (triphenylphosphine) palladium (0} {1.12g, 0.97mmol, 0.05eq) was added

portion-wise to a solution of 2-amino-3,5-dibromopyrazine {5.01g, 19.76mmol, 1.0eq} in

'1,2-dimethoxyethane (100ml) at room temperature and the reaction stirred for 0.5
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10 b) 5-Amino-6-(4-fluoro-phenyl)-pyrazine-2-carboxylic acid methyl ester
To a methanol solution (35ml) of
5-bromo-3- (4 -fluoro-phenyl)-pyrazin-2-ylamine (1.87g, 6.97mmaol, 1.Oeq

WRALHEHEY 15 mi ethyl acetate at room temperature. [ 1,1'- PCT/ERP2007! 0 0094

bis(diphenylphosphino) ferrocen]palladiti {ll)chloride 1:1 complex with
dichloromethane (0.26g, 0.32mmol, 0.05eq) was added portlon wise to

hRUFEA IS ARG (ae0s abriualobisa) Taveisrisml) was
2detpanidtheisolutiba rasasthe atbduwdtfolirirghto 41 1 0cCopheaen & st acid

‘%é‘@%g“ﬁ@ﬂ%lﬂﬁ@é#ﬁ&%ﬁﬁ&& %lezgteﬁqg E@W ?J,pﬁ ﬁa@%r}esultln g vellow
noxide, the reacti mlxtur(:1 gg S concenttrated #\éﬁ ’}1 Eﬁl
e B s e e 0 el e
aeenie '(Fiﬂl})tédl?iﬁéﬁﬁlsmmmhsd(mﬂmé@(%ﬁﬁéﬁ%ﬂﬁ?ﬁ&?ﬁﬁé‘@alﬂw’é@%)ﬁﬁémn,
aeidenethy), ebted asewhitg2eicrystafsie bigld ent26@€8300)addoNMR (40QRe was
?ﬁé& SRR AR o%?m?l (Rbr @adle%%? bahz & §]7dh'5)omethane

2H, in), 8.5 ). HPLC-MS Z 100%: 1.49min (MW
{hefie 8%5%3“?:‘)% B %r%ﬂz SRIBFBYHERYIY oo 5‘1&%}3&%& Sl -
mellybe%er T & Sdspehdidn o8Imin (MW = 268; M+1 = 270.1).
5-atnino-6-(4-fluoro-phenyl)-pyrazine-2-carboxylic acid 25 methyl ester
(L. 26gnButCiIvmdiy b0 gdenyidipromomethabe @ miiwastat deck isoamyl
nitrite (0.85m1, 6.29mmol, 1.2eq) at room temperature. The resulting
suspensiomiam A ddradi ey es 301 NuNsHeS Alo-go- fRIBRE FAlkHE 1 @azin-2-ylamine

i‘zﬁ’m@@‘ﬁm@&e 1(§£ar‘?x§£’4%8@d°ﬂ‘s trime ?V&QE‘B&@@&%’&%@&@Q}&mm L1
1 he mixture was stir or ours a
é@%@ﬂ@%ﬁ@ Wi aRE el m?ra{aﬁaé Lefod'ss ¥dfleous
sidileme 30 thiwar bbAeed(1DMNab m%eﬁhefﬁﬂm@d wereomiwed tedparateton
angthe f@[@ﬁf&@f I3yek thyeohpven g egigﬂ?xﬁblﬂf@t@e@%@ﬂ{é%g@dtiﬂn was
uriyie mato SIIC Sl radle
Ee gL and g&n&é”{ ematogahh ﬁ%rg .Ei ﬁ%?% urs. %9 cooling

ptane tO acetate In heptane tO a romo-

S ISTPAEHNS WP&?. D oXi B ARG ISR TR S Es rcagqﬁﬁm@%ﬁy@t‘agm and

Wielasid0Biigifisd v4) chr MR £250 Mid 2{ DMSDYit BepRuiBHeh)] #8812H;1) to

Eﬂ’crrcgﬁﬁﬂ'@b 4 ?ﬁ-‘fyugilo ﬁ%b? ﬁﬁr%&(%ﬂ’b%l HPLSer M&l‘ryllég@{oas white
R

%g@g@%&%@%% W20 %vx%%]) 83.80 (3H, s), 7.11 (2H, br

61(3 Fiékd blﬁa&&%grﬁ)ﬂi?ﬂ%}ﬂrd& 82 by i herd et P &ster
Pigandin®i{0.43M7%, M-B82mMmel3 2.0eq) was added portion-wise to a
acetonitrile (2m1) solution of

2y Broreb-t4-ilunrer-phaeyhbpyrazine-2-cathyylic adiehaeihydester

(0.75¢, 2.41mmol, 1.0eq) at room temperature. The mixture was irradiated

at 10(*11*@31I QR TGN BVEMALL SUHAIRGOIRL ﬁ&ﬂ%@%&dﬂ?b%}&%m@d%@d
SPURELS consumatinof g meteriah The piude e A ool
nitrite {0. S:Jml 6.29mimol, 1.2eq) at room temperature. The resulting suspension was
added over 30 minutes at room temperature to a dibromomethane (5ml) solution of
trimethylbromosilane (0.82ml, 5.90mmol, 1.15eq). The mixture was stirred for 2 hours
at room temperature after which time the turbid solution was added to aqueous sodium
bicarbonate {10%, 15mi). The phases were mixed, separated and the organic layer dried
over magnesium sulfate, concentrated in vacuo and purified by chromatography on silica
gel using a gradient of heptane to 10% ethyl acetate in heptane to afford 5-Bromo-6-(4-
fluoro-phenyl)-pyrazine-2-carboxylic acid methyl ester as white crystals. Yield = 0.81g
(51%). "H NMR (250 MHz, DMSQ): § 3.92 (3H, s), 7.38 (2H, t, ] = 8.98 Hz), 7.76-7.81
(2H, m}, 8.98 {1H, s). HPLC-MS = 100%; 2.13min (MW = 311; M+1 = 313.0).
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residue was re-dissolved in ethyl acetate (10ml), washed with water (5m1)

and the organic phase dried over MgSO4. Following filtration and

evaporation in vacuo, the residue was purified by chromatog}gﬁgé on
BRaHRe0094

Waie lﬁé'fqiélng a gradient of heptane to 10% 10 ethyl acetat

to afford 6-(4-fluoro-phenyl)-5-piperidin-k4-pyrazine-2- carboxylic acid

meth | ester. Yield = 0.48g (63%). 'H NMR (250 MHz, CDC13): 6 1.42-
{ iluone Bond) 2% paritiy- 5 deppsping: 2 b eiia apid @i v gyter

774780 (2H, m), 8.68 (IH, s). €)

6-(4-Hiinsred pied Ryifmsl potiainol-yi0egavinedeahpboxylicrdsi dolbaTg@itrile

t@tﬁamydmium GBrbhapkition 0b (9D t@y@mﬂwmmmwwqethyi ester

nfzi%rﬁﬁ‘[ao}pdE‘%EQ{QJE%“?&lﬁfgggu@ ﬁ% & t%%mgs 1;’r c? %e‘c’i’ 100 °Cina

add a soluﬁ}( n.of ium hydrox 2mmol,

WAEEP e fa‘félvm@fs??raaﬂ%%rﬁ h?a%mfé%@gtmeﬁ@ﬁwwn of
ﬁtﬂléingem@satt Inghsolutidnmnstsiacidifiecbwitho mydroehigricaacid (pitemyand. The
a@h@@@g@m@mﬁ@m&iﬂaﬂﬁw @Qﬁﬁ@m&%%e@mﬂm VieFheRANAaNGhe
%ec"" ied pyer magpesium sulfate and concentrated in ‘{%%%Ouo the
ford éj% FIU oro- p en V?' -plperlg ‘? pyrazme 25 gr(boxy ic’a
mtﬂél%w%wrgl@ﬁ@ y=<homaqerioky ANIVIR E200s 1062 MO geptane to 10%
tHg- acaﬁtéﬁhlhap)ﬁlﬁe%-ﬁf@ﬁ@mm&p?oaﬁm@ﬁb 5-pip&i8hHz)|-5182:A86-
Q%lfbom)h@a@% (Hasbs)-ddter. Yield = 0. 48}51 (63%). 'H NMR (250 MHz, CDCl3): & 1.42-

e reepreonSapen il arairs b aiel

EdIURER @ﬁi-{h Fluoro-phenyl)-5-piperidin-1-yl- pyrazine-2-carboxylic acid
(0.107g, 0.358mmol, 1.0eq) was added oxalyl chloride (0.136g,
i)cﬁ‘fEﬂrﬁblpszﬂéqmﬁhépélanﬁbnMQBYMQdeaﬁmhmmhctpetéture for 3
hours after which time the solvent was removed in vacuo. The residue
was réedissohedinfBtdiChtdraniethand (BlFArdagdied Patidpewise- ovi

? emethshe, ﬁ'&%&f%‘ﬁ;&’ﬁp&fmﬁml@9&@%@%%2%%{;}5% %%@& a solution of
e

oS R S G A e

BVeRHRI PAf RN SRR FECPish tiante OW Sge 60BEBMITios, dcDiis with

andrRSloaminaietiyb (Qdbaq O:3o8phaeldteq) resincvete addedte thel).

reactionAndihe %QS@H@H@@%%‘\E%{L@J%?&E 208 AL ERQT IS TMREIAIIEE . frord
2008/040651 PCT/EP2007/060094

%Qg I{gactlo filtered and W al d—
W “SURBSLSITNY With HERGAOMEIRRHE ¢5'Q 3hrdteHgstals. Yield =
edabi ﬁé%hltféﬂ&’f%éﬂ@oeﬁﬁ&eméw iR Vdeub=ErdthereSidde garifidd by, 7.32

chrpmatograpAy Jon.slicsgel Mith) heptanes, ethyl acetate (1.:1) to afford
2-{[6-(4-fluoro-phenyl)-5-piperidin-1-yl-pyrazine-

f) 2-{[6-(4-Fluoro-phenyl)-5-piperidin-1-yl-pyrazine-2-carbonyl]-amino}-2-methvi-
propionic acid methyl ester

To a dichloromethane (1mi} solution of 6-(4-Fluoro-phenyl)-5-piperidin-1-yi-
pyrazine-2-carboxylic acid (0.107g, 0.358mmol, 1.0eq) was added oxalyl chloride
(0.136g, 1.07mmol, 3.0eq). The reaction was stirred at room temperature for 3 hours
after which time the solvent was removed in vacuo. The residue was re-dissolved in
dichloromethane (3ml} and added portion-wise to a dichloromethane (1ml) solution of
aminoisobutyric acid methyl ester {0.066g, 0.429mmol, 1.2eq). PS-N,N-diisopropyl-
ethylamine (0.31g, 1.04mmol, 3.0eq) resin was added to the reaction and the mixture
stirred overnight at room temperature. PS-isocyanate (0.15g, 0.358mmol, 1.0eq) and PS-
aminomethyl (0.15g, 0.358mmol, 1.0eq) resin were added to the reaction and the

mixture stirred for a further 12hrs at room temperature. The reaction was filtered and
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2-carbonyl] -amino] -2-methyl-propionic acid methyl ester. Yield = 0.030g
(21 %). HPLC 5 MS = 100%; 2.52min (MW = 400; M+1 = 401.2).
Exam}ole 147 Preparation of

Fluoro-phenyl)-5-pyrrolidin-I-yl-pyrazine-2- carboﬁW’EPmm"“%Q“
amino]-3-methyl-butyric acid methyl estéidhe tide compound was
synthesized in analogy to the procedure described for the 10 preparation

SEE iR tuscesing SUbRcheblerpmathsrs: pha Ry pyteineIDes hibxgire were
aoitkenetiyl ester; yoysralichinesahe (R)ifaline chethyhegtepasstatinggel with

@g%@lseﬂmg;i Qéet%&f(ﬁ“ﬂ RAr8r L08R a0l he AN 3 M EER XA 7ine-

Pre

; _
OB A BB PSR B RS ERET i 308 (2196). HPLC
Mam@%cmﬂy}ﬁ%mé@ﬁid‘éw 5-4YoMo-6-(5-hydroxy-pentyloxy)

-nicotinic acid The title compound was synthesized in analogy to the
procedure described for the prepafatimpleflEXample 31 a, using
5-bromo-6-chloro-nicotinic acid and 1,5-pentanediol as starting materials

tBregiveathie pfaduet-ais Hrovlnisi-gib MBI SBY 13013 -(MAH )= 20d8) 2-carbonyl |-
E‘aﬁmg ¢ @_ﬁ,}rgc Qyﬁr%ﬁgygg@?exyl) -6-(5-hydroxy-pentyloxy)-nicoti

namide The title compound was synthesized in analogy to the procedure

descnpne %é%‘ ﬁ%ﬁi’j‘&%téo A':Sﬁacq] gl'%n%}géy% glge procedure described for the

5-bromo- OXY- penty oxy -nicotinic acl

R O ORe B AL SERAry thiteriae s eilemieheducrhgni
whiitersdlig, eduS HiSR)IAOS mdNIRHRIRE oiethyl ester as starting materials, LC at

@ hlere-phepyh: Na(tkR2Ruerydiexericyclohexyl)-6-(5-hydroxy-pentyl

.0xy)- nicotinamide The title compound was synthesized in analogy to the

procedure described for the prepagatign;ofi Example 31c, using
5 Bromo N-((1R,2R)- 2 hydroxy cyclohexyl)-6-(5-

entyl aml and rq en l;bor
R R *% e R 5
3o o O DeRiIendds 1 PCT/EP2007/060094 -117 d)
Z)[;r(g;?cmoro pg}eé{ggl ﬂ;p(él}lgﬁ@) ZHQXgL??gCgclohexylcarbamoyl) pyridin
5-(4-Chloro-phenyl)-N-((IR,2R)-2-hydroxy-cyclohexyl)-6-(5-hydroxy-
pentyltheittcotinzenite s 28ngh Giserhimehalvas tisbelwedddure described for the
@@Bmﬂmﬁ:ﬁ%{km@- SO tRSSMULQR WS REIRHC acid and 1,5-pentanediol

2R 8tetamethylI-pipesidinyloy (k MBunish oil, MS(ISP): 302.3 (M-H").

b) 5-Bromo-N-((1R,2R)-2-hydroxy-cyclohexyl)-6-(5-hydroxy-pentyloxy}-nicotinamide

The title compound was synthesized in analogy to the procedure described for the
preparation of Example 31b, using 5-bromo-6-({5-hydroxy-pentyloxy)-nicotinic acid and
(1R,2R)-2-amino-cyclohexanol as starting materials to give the product as white solid,
MS (ISP): 403.4 (M+H"). '

¢) 5-(4-Chloro-phenyl)-N-({1R,2R)-2-hydroxy-cyclohexyl)-6-(5-hydroxy-pentyloxy)-
nicotinamide

The title compound was synthesized in analogy to the procedure described for the
preparation of Example 31¢, using 5-Bromo-N-((1R,2R)-2-hydroxy-cyclohexyl)-6-{5-
hydroxy-pentyloxy)-nicotinamide and 4-chlorophenyl-boronic acid as starting materials
to give the product as white solid, MS (ISP): 433.4, 435.4 (M+H").
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tetrabutylammoniumchlorid (1.5 mg), 5 mL of an ageuos solution of
sodium bicarbonate (0.5 M) and potassium carbonate (0.05 M) and
N-chlorosuccinimid (0.146 g, 1.1 mmol). The mixture was stirred for 72

Wﬂa?f)%g?ﬂ%mperature and afterwards poured into citric acid @W@@Wﬁ_ﬂ}m

and extracted with dichloromethane. Orgénic 10 phases were pooled,

dried with Na2S0O4 and the solvent was evaporated. The residue

@ dehyéts eblieamnatet with! Sdfie staidiograrosiebysnisar haaesbryadin-2-
terixbisanddbicatiyl To the solution was added 2-methyl-butene solution
(2 Min THE, 5 mL), sodium chlorite (210 mg), and sodium

dihydmwmm@ﬁpbmay@ BAR 07, 2R)& ke, Wad sHiEred- 401 42 gt room
i?xtr 'E%%H%fé”(%r %%‘?9;&%&2 &'té'&?s%ﬂré&@’/%rgi‘% “e'é)\eacﬂﬂn%?b mL).

Wlt ethyl acetate.”Organic phases were poole

&ﬁa%&om%afa%ﬂ%ﬂt%&a@e%&dﬁfaﬂ T RPFEGATORAL Bi#lfied by
cotatretdhmomatogralpleyidhisiive ) {dicHlerometirane folethamof grduient) to

%Ld&ﬁ&%gmi e ditleAmpa A Aahii® SR WS USEddRidimid (0.146
& (h é“tyfgérgg%%‘ﬁtﬁu?&ag S?gﬁd fﬁfo?%hp e‘r?ﬁﬁ“l\‘i@?(‘iﬁriﬁfezaﬁ%%{‘f 4
ARUEHERD %ﬁ%ﬁﬁ%l&efos 2[ A 7CHISFF5EREny I gl rompgane. Organic
ﬂxhsysd n@m;p—pyo_ieh,edq&damartﬁayisppgnmﬂme&owy%pemamm@hmﬂa&n@)s
‘{‘é@éeﬂﬁﬁ%ﬁ%@afﬂ;t%ﬁléﬁ thamtggts?ﬁn%qmu@elyv@%qg&t%g)h@wté;lﬁ)mgkmr (5
SOpro e ami an
e ree%c 8H%IX ur%?\?\fgg'zs S wén(&_ P %g Plo étlé rtn%’? era%ur:’em?’%‘ sodium
e e e e o et elure. T e
cotuthh shrernategiaphty: ensdiciefdictiiorometianedimedhaidaligradient)itpand
%ﬁ!@&éﬂ%ﬂ@@é@ﬁ 5%‘9@@9&#@&%&%@ poglids MRAIRR REAS, 204 de
+ Exa é1 d09 reparation of
N}X Wthsk Al y’F hshSIIHR SRS IR E s By rSPyRTRTRESE R egRphy on silica
(rizrrmtihancipatershasad)enid daniaid@dg of the title compound as a white

Boldn[2vGyetopropytmettiaxy-5-((1R,2R)-2-hydroxy-cyclohexylcarbamoyl)-p
yridin-3- yl]-phenyl}-propionic acid The title compound was synthesized in

apal@%tﬁﬁhﬁwmgmdi?whﬁéﬁm Hrapaation ok %@‘Tcﬁl@x 1c,

S Tig gromo %ﬁ%propylmethoxy N-((IR,2R)-2 WO 2008/04065

f’é 8)6%8%8 118 hydroxy cyclohexyl)-nicotinamide and
4-(2-car, ?% etho yethy ben ener(b cid, (commerci \ vallab ) as
starting! é 5 }v’éV P 6%1?3 3% WIS ¥aii© 5?/% %%3 pyridin-2-
Qﬂ,qm[]ppentanmc acid (20 mg) was dissolved in DMF (1 mL). To the soluuon was added
TBTU (16 mg), N,N-diisopropylethyl amine {0.038 mL, 42) and (N)-butylamine (0.005
mL). The reaction mixture was stirred for 16 h at room temperature. The solvent was
evaporated in vacuo and the residue was purified by column chromatography on silica

(dichloromethane/methanol gradient) to vield 21 mg of the title compound as a white
solid, MS (ISP) 502.1, 504.1 (M+H)".

Example 149

Preparation of 5-[4-(2-Butylcarbamoyl-ethyl)-phenyl]-6-cvclopropylmethoxy-N-
{(I1R,2R)-2-hydroxy-cyclohexyl)-nicotinamide

a) 3-{4-[2-Cyclopropylmethoxy-5-((1R,2R)-2-hydroxy-cyclohexylcarbamoyl)-pyridin-3-
yl}-phenyl}-propionic acid

The title compound was synthesized in analogy to the procedure described for the
preparation of Example 31¢, using 5-bromo-6-cyclopropybmethoxy-N-({1R,2R)-2-
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b)
5 [4-(2-Butylcarbamoyl-ethyl)-phenyl]-6-cyclopropylmethoxy-N-((1R,2R)-2-
droxy-cyclohexyl)-nicotinamide The title compound was synthesized

%&qgﬂﬁ‘ ™o the procedure described for the preparation of EXaRTBE7/060094

148e, using 3-{ 4-[2-Cyclopropylmethoxyi3-{(1,R,2R)-2-hydroxy-

cyclohexylcarbamoyl) -pyridin-3-yl]-phenyll-propionic acid and

(NydpRitytarriplecsd ) Sttty midectinl 0 ivd eHeopy ey bbasagtb s, acid

NS ] o) idIDAaBa(lwibtd) 13, siR trgamplei b b Rreparatiesndioft as white solid,

Q\/@(@lqy@@ M]gﬁyl) N-(2-hydroxy-ethyl)-6-propoxy-nicotinamide The
titte compound was synthesized in analogy to the procedure described for

tﬂ?sﬂzf?ﬁ‘ﬁ?ﬂ%}'}a& %"‘[‘P}‘Egﬁ% %H‘ g\%?ﬁbﬁ%% HRRNEUNIG RS2

methyl ester ercla

élYFiB‘?EHTﬁYE}ﬁ %’H&H (commerC|aIIy 15 available) and

aminoethanol (commercially available) as starting materials. MS (ISP):

369.2 Thy 1ite@awrHyuEkanssie B3 febetatioayop the procedure described for the

Gleysiopent bathpkyt 5362 4idichlpra-plapoh-iriZnhydexysethyt)2 R)-2-hydroxy-
Ricetnamide 20, Jhe. ﬁ%@dﬁ? '3‘%“5&%‘?? %%%&Za%gd'@n%"t%?%{%&%e as

procedure described for the greparation of Exam  USING e
SRR TR EHT ARSI AC Nty e g7 M (583 64 0w

hydroxymethylcyclopentanepropanol (commercially available), 2,4-
dichlorophenylboronic acid (comm@ﬁé@ﬂl}@é\?&ilable) and aminoethanol
(commercially available) as starting materials. iMS (ISP): 409.3, 411.3
(Rasr4tp s P& arhbie bl erepheatibn/6f 2-hydroxy-ethyl)-6-propoxy-nicotinamide
5-(4-Chloro-phenyl)-N-((S)-1-hydroxymethyl-3-methyl-butyl)-6-
pyrrolitin-dtylcivpimaids Hinthitiecompolngywassymtivedizedidncribed for the
@ﬁa;@gm& Wrecpiagaduse dascsheddRrthaprenarstian Qél@a%ﬁg!ﬁeéép n-
SR Prome el f%valj%tL i acid metheoter, 20 pyrrolding g
(% mer Iy avaita Ie) drdpheny TONIC acuﬂcomm el aWCW6Y

1@@*? tipsobirosouoaial n&%&)ﬁnbm&aﬁﬁag(sya@r}aiéu%&sp)
(Iﬁﬁﬁmmiam/laifﬁ)able) as starting materials. MS (ISP): 402.3 (M+H").
Example 153 Preparation of

5-(3,4-Dichloro-phenyl)-N-((S)-I-hydsampnrethyl-3-methyl-butyl)-6- 5
pyrrolidin-I-yl-nicotinamide

Preparation of 6-Cyclopentylmethoxy-5-(2,4-dichloro-phenyl)-N-(2-hydroxy-ethyl}-

nicotinamide

The title compound was synthesized in analogy to the procedure described for the
preparation of Example 43, using 5-bromo-6-chioro-nicotinic acid methyl ester,
hydroxymethylcyclopentanepropanol {commercially available), 2,4-
dichlorophenylboronic acid (commercially available) and aminoethanol {commercially
available) as starting materials. MS (ISP): 409.3, 411.3 (M+H").

Example 152

Preparation of 5-{4-Chloro-phenyl)-N-((5)-1-hydroxymethyl-3-methyl-butyl}-6-

pyrrolidin-1-yl-nicotinamide

The title compound was synthesized in analogy to the procedure described for the
preparation of Example 43, using 5-bromo-6-chloro-nicotinic acid methyl ester,

pyrrolidine (commercially available), 4-chlorophenyl-boronic acid (commercially
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The title compound was synthesized in analogy to the procedure
described for the preparation of Example 43, using
5-bromo-6-chloro-nicotinic acid methyl ester, pyrrolidi e (commermallg

Wg\?ﬁﬂgﬁ‘@?g% 4-dichlorophenyl-boronic acid (commercially a\yéiHBF@f%ﬁ%mw

(S)-(+)-leucinol (commercially available) &% starting materials. MS (ISP):
10 436.3 (M+H+). Example 154 Preparation of

YAl bIGB mMethy L BrEr ) Rurya by araikahlie ty Harmmetiatcaty MS (1SP):
Byhgrislidih-)| -yl-nicotinamide The title compound was synthesized in
analogy to the procedure described for the 15 preparation of Example 43,

using 5-bromo-6-chloro-nicotinic agichmmethyd ester, pyrrolidine
(commercially available), 4-chloro-3- methylphenyl boronic acid

(ermmersially |ﬁr§{l§)@ﬂadpﬁ§)1 hiAeuainal (sarmenctally available)
Do 58(\9614 ] P): 416§3 (M+H) Eﬁjagmgifgﬁézo Prepgrat;l%%

starti
of g@gﬂm]a oro- %Cgm r—W—‘%(R) 1-hydroxymethyl-3-methyl-butyl)- 6-
pyrrolidin-1-yl-nicotinamide The title compound was synthesize

analo eté’?ﬁé%?@@é]& G ESRHSEGFOPHE e ar o BFER Biérﬁ?d for the
wstngrBiorontid-eworbriettfichaeidonfethid wsteeotpyrratidinegthyl ester,

@letmﬁr@l@M@M@H@Qh@)@ﬁlﬂm}Mﬂ)ﬂk@&r@ﬂt@r@@?dﬁﬁmm@ma&m%rcmm
%ﬁiﬁﬁ ?)a%h)j'](és(ﬁ? héﬁ&%‘&‘&&%%ﬁ?&ﬁ?&kfgﬁ%{% e?té}%r?é !1?&'19115 MS (ISP):

materla Exa reparation
ahenyl) N-((R)-I-hydroxymethyl-3-methyl-butyl)-6- pyrrolidin-
1 yI n|cot|nam|de 30 The title compound was synthesized in analogy to
the procedure described for the pe&gatalicdf Example 43, using
5-bromo-6-chloro-nicotinic acid methyl ester, WO 2008/040651
PRTERROCT A60GUorol dansybiiticey{ Lot réidiy maitzdhe); 3-methyl-

#ftvprepherdrroricraeid{gcanamercially available) and (R)-(-)-leu.cinol
(commercially available) as starting materials. MS (ISP): 386.4 (M+H").
Examplg 4ad &ﬁ%ﬁ%&?ﬁthesmed in ¢ maiogy to the procedure described for the
5-(3-Chloro- PEe g R)-1- @lgrox gttm methyl- buyc?

Br ng%imr?ri N I%CICO Il’lea4m’i éjlémcr oro-nicotinic a methyl ester,
pyrrolidine (commercially available), 4-chloro-3-methylphenyl-boronic acid
(commercially available) and (S)-(+)-leucinol (commercially available) as starting

materials. MS (ISP): 416.3 (M+H").

Example 155

Preparation of 5-(2-Fluoro-phenyl}-N-{({R)-1-hydroxymethyl-3-methyl-butyl)-6-

pyrrolidin-1-yl-nicotinamide

The title compound was synthesized in analogy to the procedure described for the
preparation of Example 43, using 5-bromo-6-chloro-nicotinic acid methy! ester,
pyrrolidine (commercially available), 2-fluorophenyl-boronic acid (commercially
available) and (R)-(-)-leucinol (commercially available) as starting materials. MS (ISP}:
386.4 (M+H").

Example 156

Preparation of 5-(4-Fluoro-phenyl)-N-({R)-1- hydroxymethy] -3- methyl butyl)-6-

pyrrolidin-1-yl-nicotinamide

The title compound was synthesizéd in analogy to the procedure described for the

preparation of Example 43, using 5-bromo-6-chloro-nicotinic acid methyl ester,
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The title compound was synthesized in analogy to the procedure
described for the preparation of Example 43, using
5-bromo-6-chloro-nicotinic acid methyl ester, pyrrolidine (commerciall

Wg\?ﬁﬁ%{?ﬂgﬁ?%-chl.orophenyl-boronic acid (commercially 10 a\%ﬂgﬁgﬁ%ﬁﬁf‘m%

(R)-(-)-l.eucinol (commercially available} Z5-starting materials. MS (ISP):
402.4 &gH). Example 1.58 Pregaration of

pyEotitierdpRERGINY @y arb i aephradhoaaioagd) gemmercially
pysialitin shy/l-RjcOlinamidel 15k mectitiellsompbibie] wassymihesizeédsnvs (ISP):
apalpay f9 the procedure described for the preparation of Example 43,

using 5-bromo-6-chloro-nicotinic acid methyl ester, pyrrolidine

(commercially available), 4-ch|oro@}gE%k§%9nic acid (commercially

available) and (R)-(-)-leucinol (commercialty available) as starting

terials. MS_(ISP); ,402.4 (M+H)). le 159 P j f
gy e e A et S R

pyrrelidin=1=y-niediimige The title compound was synthesized in

analogy to the procedure described for the preparation of Example 43,

using Brbtsineodrphlord misstinibeaicid imethglogster HRSppyredlidintescribed for the

&geﬁlamiafﬁiaﬁf@g@iﬁﬁ@ll@l,r.giﬂgdiqm@ﬁm%ﬂbmmm@iﬁ@i@lc(aemmﬂr@!;@éh/
vailable -(-)-leu rc e) as in .

AR fg%gaﬁ%_%‘?%1,%ﬁ%%%ﬁﬁﬂ%%?%%%%%&éﬁ?&“9?mﬂy

pisieRisbet idedonleudng) EgmmpsialbrpibRirate fting materials. MS (ISP):

3073CYiterb-phenyl)-3,4,5,6-tetrahydro-2H-[ 1,2']bipyridinyl-5'- carboxylic

acid ((S)-1-hydroxymethyl-3-methyl-butyl)-amide The title compound was

synthesized in analogy to the procethitgpidaséribed for the 5 preparation

of Example 43, using 5-bromo-6-chloro-nicotinic acid methyl ester,

PyeRbising crommendislh shaiabie) & chlarerbemikioronie asid butyl)-6-
%cgmmﬁggiquynac\é%ableéand (S)-(+)-leucinol (commercially available) as
tYartlng materials. | ?’): 416.4 (M+H"). Example 161 10 Cholesterol

sm;:é Sefﬁ 8%%%(@5{%% Q\Iaggygpl%%gﬂzgg i(r)lfe;[rrlla AE}Y % : Oenpt%cség&%l %Fa%cribed for the

preparation of Example 43, using 5-bromo-6-chloro-nicotinic acid methyl ester,
pyrrolidine {commercially available), 4-chlorophenyl-boronic acid (commercially
available) and (R}-(-)-leucinol {commercially available) as starting materials. MS (ISP):
402.4 (M+H").

Example 159

Preparation of 5-(3,4-Dichloro-phenyl)-N-{(R)-1-hydroxymethyl-3-methyl-butyl}-6-

pyrrolidin-1-yl-nicotinamide

The title compound was synthesized in analogy to the procedure described for the
preparation of Example 43, using 5-bromo-6-chloro-nicotinic acid methyl ester,
pyrrolidine {commercially available), 3,4-dichlorophenyl-boronic acid (commercially
available) and (R)-{-)-leucinol {commercially available} as starting materials. MS {ISP):
436.3, 438.3 (M+H').
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WHAR Y868 etal bovine serum, 3 I/L of b 15 mercaptoethanof,

determined in replicate cultures of THP- | cells in 96-well microplates.
Cells are plated at an initial density of 150,000 cells/well and
differentiated to macrophages with the addition of PMA (100%%f0r 72

09 EYep094
medium. Cells are washed once with RPMI-1640 and loaded with
RPMI-1640 medium containing 2% FCS, 50 pg/ml acetylated LDL, and 10
Ci/ml [31H1]cholesterol for 48 hou@?ﬁ%ﬂ@&—@ﬂer loading the cells are
washed once with RPMI-1640 and incubated with the compound of
iRteerstipoml BMSCdoatipheibl-Sah ekiditiohaf ot Hes ih 2R PN iéad-5 -
e canhinmg lmaimkfattyhatisl fiegrpavine)2thgaeum albumin (BSA).
Upon incubation cells are washed once, and cholesterol efflux is induced

by thergeldilionad i pRgaual ARRHPORIQIRI BnAld By RPME-J RACREPRINAGE for the
ma/ml BSA and in the presence of the compound for an additiona) 6 hrs.
EO% ath % CNIOTO 1 @ I,

aration .o ample 45, Using.>-bronig- -J1COINIC acid me csie
Powmg Incu a{]tlbn radioaciivi Yy IS de ermlnednln the superna a}ﬁts and

eroestite e iicigkprassdicasiisb perdestrsthatnation SverrupReatdy
auliilirels jteedtef) d aly ladatinbMSO 28 Simoidddiderue stuvere, fitteckiaking S (ISP):
the XIfit3 program (ID Business Solutions Ltd. UK) and EC50 values

were determined. The compounds of the present invention exhibit EC50

values in a range of 0.01 pM to 1OQXBM ip the cholesterol efflux assay.
Preferably, the compounds of the presént invention have EC5o0 values in

%gag%e oé 0581 gM to 10.0 pM; more preferably 0.01 pM to 1 pM. WO
2007/060094 -122 Example 162 Film coated tablets

convent Bl TS MREPTREIUEAAS o GHIEE RAVHEY oot g
fbimmalingd TOiephgROOLO PP MIdIodryeiaiirRScatilivie admemgalls Seminted at
bAackeea byhieusa8 40 AveNdilauitaneiidy k2b.mgphaddsigh the

T s B S A o
ﬁ‘i@ifﬁﬂ‘&éihﬂ%%]e %?&%,ig%@mamm. Cells aré¢ washed once W1¥h RPM?—E&?E) and
loaded with RPMI-1640 medium containing 2% FCS, 50 pg/ml acetylated LDL, and 10
pCi/ml [*H]cholesterol for 48 hours at 37 °C. After loading the cells are washed once
with RPMI-1640 and incubated with the compound of interest from DMSO solutions for
an additional 24 hrs in RPMI-1640 medium containing 1mg/ml fatty acid free-bovine
serum albumin {BSA). Upon incubation cells are washed once, and cholesterol efflux is
induced by the addition of 10 yg/ml Apolipoprotein Al in RPMI-1640 containing 1
mg/ml BSA and in the presence of the compound for an additional 6 hrs, Foliowing
incubation radioactivity is determined in the supernatants and cholesterol efflux is
expressed as the percent stimulation over replicate cultures treated only with DMSO.
Sigmoidal curves were fitted using the XLfit3 program (ID Business Solutions Ltd. UK)

and ECsg values were determined.

The compounds of the present invention exhibit ECsg values in a range of 0.01 pM to 100
MM in the cholesterol efflux assay. Preferably, the compounds of the present invention
have ECsp values in a range of 0.01 pM to 10.0 uM; more preferably 0.01 uM to I pM.



Polyethylene glycol 6000 0.8 mg 1.6 mg Talc 1.3 mg 2.6 mg Iron oxyde
(yellow) 0.8 mg 1.6 mg Titan dioxide 0.8 mg 1.6 mg 5 The active
ingredient is sieved and mixed with microcrystalline cellulose and the
W%%?ﬁf%“%sdranulated with a solution of polyvinylpyrrolidone R4t 0 {&0094
granulate is then mixed with sodium sta@h-glycolate and magesium
stearate and compressed to yield kernels of 120 or 350 mg respectively.
The kernels are lacquered with an®&g8futfoh | suspension of the above
mentioned film coat. WO 2008/040651 PCT/EP2007/060094 - 123
Example k83t Shijsbidsseoniaining tHel fottowimpindeedientsteandyarfactured in a
maRviacitweshingerconventional manner: Ingredients Per capsule
Compound of formula (1) 25.0 mg Lactose 1.50.0 mg Maize starch 20.0
Mgekalsys0 mg 5 The components are sieved and mixgd apgl.filled into
capsules of size 2. Example 164 Injection solutions can have the
fdllowehg composition: Compound of formula (1) 3.0 mg Polyethylene

glycol 400 150,0 mg Acetic acid g.s. ad pH 5.0 Water for injection
SoRMBAY KL 9% ‘%an(‘:ﬁactive ingredient is dissolved in al?n‘%éﬁﬁe of00.0 mg

Palveihwiens glveal 4QQ and water 10 for injection (part)gg_lgqn%H IS 43 5 mo
adjusted to 5.0 by addition of acetic acid. The volume is ‘adjustéd to 1.0 °
nilabyo sedditlesuef the residual amount of water. The solutishdsifgtered).0 mg
filled into vials using an appropriate overage and sterilized. WO

208fRed5 PCT/EP2007/060094 -124- Claims 1. Use 'ftBHipoufhetd 81

t@%cﬂ&&%ﬁl‘éﬁ%&é'&ﬁe 12.5mg 17.0 mg
Magnesium stearate L5 mg 4.5 mg
(Kernel Weight) 120.0 mg  350.0 mg
Film Coat:
Hydroxypropyl methyl cellulose 3.5mg 7.0 mg
Polyethylene glycol 6000 0.8 mg 1.6 mg
Tale 1.3 mg 2.6 mg
Iron oxyde (yellow) 0.8 mg 1.6 mg
Titan dioxide 0.8 mg 1.6 mg

The active ingredient is sieved and mixed with microcrystalline cellulose and the
mixture is granulated with a solution of polyvinylpyrrolidone in water. The granulate is
then mixed with sodium starch glycolate and magesium stearate and compressed to vield
kernels of 120 or 350 mg respectively. The kernels are lacquered with an ag. solution /

suspension of the above mentioned film coat.
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R7 R6R8A R41 GNRz wherein5 Ais CH or N; R' is selected from
the group consisting of cycloalkyl which is unsubstituted or substituted by
ydroxy, lower hydroxyalkyl or lower alkoxy, 1-hydroxy-2-inda

h C danyl, 10
W%\%\?g?/%%?&xyalkyl, lower hydroxyhalogenalicyl, lower hydro>?§§l¥§3’>%§)/%ﬁ®ﬁ°94

-CH2-CR9R1-cycloalkyl, and -CR11R123O0R13; R9 is hydrogen or
lower alkyl; R10 is hydrogen, hydroxy or lower alkoxy; 15 R" and R12
independently from each other areﬁ’?ﬁﬁ’lﬂ@éﬁ?’or lower allcyl; R13 is lower
alkyl; R2 is hydrogen; or R' and R2 together with the nitrogen atom they

are aftadhegstecripnasisrishieiriypiring c2urtsisra brsupnséleted from the
groupneiensistingnef:-X-R3, -C--C-R'5 and -CH2-CH2-RL6; X is O or NR"
R'4 is selected from the group consisting of hydrogen, lower alkyl and
lgweedgoxyalkyl; WO 2008/040651 PCT/EP2007/060094 -125M23d8)sule
selected from the group consisting of lower alkyl, cycloalkryl, lower
cyeivatkytalkfifotowér Bydroxyalkyl, 5 lower alkoxyalkyl, lower 25.0 mg

npogenalkyl 150.0 mg
Maize starch 20.0 mg
Talc 5.0 mg

The components are sieved and mixed and filled into capsules of size 2.

Example 164

Injection solutions can have the following composition:

Compound of formula (I) 3.0 mg
Polyethylene glycol 400 150.0 mg
Acetic acid q.s. ad pH 5.0
Water for injection solutions ad 1.0 mi

The active ingredient is dissolved in a mixture of Polyethylene glycol 400 and water
for injection (part). The pH is adjusted to 5.0 by addition of acetic acid. The volume is
adjusted to 1.0 ml by addition of the residual amount of water. The solution is filtered,

filled into vials using an appropriate overage and sterilized.
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WR HeIE% uted or mono- or di-substituted by lower alkyl, anH%ﬁ

lower carbamoylalkyl, lower alkylcarbonylaminoalkyl, lower phenylalkyl,
10 lower heterocyclylalkyl wherein the heterocyclyl group is unsubstituted
or_substituted by oxo, lower heteroarylalkyl wherein the heteroaryl group
F&omsoe%
which is unsubstituted or mono- or di-sulistituted by halogen; 15 or R3
and R14 together with the nitrogen atom they are attached to form a 4-,
5-, 6- or 7-membered heterocyclic rin@-lé%—%)nally containing a further
heteroatom selected from nitrogen, oxygen or sulfur, said heterocyclic
ring being unsubstituted or substituted by one or two groups
indepént&ntl sameinsis i pigenes) foshekalkoxy and halogen; 20 R15
is selected from the group consisting of lower alkoxyalkyl, cycloalkyl and
furanyl substituted by halogfen; R16 is selected from the group consisting
of cycloalkyl which gL hstituteef or substituted by hydroxy or lower
alkoxy, heteroaryl seleqtéd frgm pyridyl or i@idazolyl which is
> by lower alky] or hajogen, and lower
alkylaminocarbonyRR'7 is selectad fr e graiip consisting of hydrogen,
lower alkyl and lower haloBenaII; R4 and RS%ndependent from each
other are hydrogen or haloget; 30 R§ andfR’ independently from each
other are selected from the group consisting of hydrogen, lower alkyl,
loyver alkoxy, halogen, lower halogenalkyl, lower halogenalkoxy and
VANS"'R6 is selected from the group consisisting of hydrogen, lower
alkoxy, halogen, lower halogenalkyl, lower halogenalkoxy and cyano; 126
dnd plidrR8&itically acceptable salts thereof, in the preparation of a
medicament for the treatment and/or prophylaxis of peripheral vascular
dseadeschyiblaaimihe sypersertipgbiseteinemia,
hypoatptialipeprditinenissubyrhereholasisiolerdad R oxg eeridsdigkyalkyl or
famili%@gpﬁﬁ&%esterolemia, cardiovascular disorders, angina, ischemia,
cardialc gs%hemia,.st okc—i myocardial infarction, reperfusion
-hydroxy-Z-indany.
lower hydroxyalkyl, lower hydroxyhalogenalkyl, lower hydroxyalkoxyalkyl,
~CHZWCR9R1°—cydoalkyl, and

-CRMRM™-COORY;

H
L

R’ is hydrogen or lower alkyl;

R' is hydrogen, hydroxy or lower alkoxy;

R'' and R* independently from each other are hydrogen or lower alkyl;
R* is lower alkyl;

R* s hydrogen;

1 n2 . . - "
or R" and R” together with the nitrogen atom they are attached to form a

morpholiny! ring;

G isagroup selected from the group consisting of —-X-R’, -C=C-R" and
-CH;-CH,-R";

X isOorNR'%

R* s selected from the group consisting of hydrogen, lower alkyl and lower
hydroxyalkyl;
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injury, angioplastic restenosis, hypertension, and vascular complications
of diabetes, obesity or endotoxemia. 2. The use according to claim 1,
wherein the compounds of formula | have the formula R7 R6 R8 O R6 A

WRHRBUA%Ra Rz X N Rn 13 R wherein A is CH or N; R"is sAIELLERA 0094

the group consisting of cycloalkyl which i83unsubstituted or substituted by
hydroxy, lower hydroxyalkyl or lower alkoxy, 1-hydroxy-2-indanyl, lower
hydroRyalkyidsaiet Figdshyrspogerasingiidensardalkoxyalkyl,
-CHz-CR9Rselkolbalkyl, and -CR"R12-COOR13: R9 is hydrogen or

lower alkyly RAP isdydrogens hydroxy or lower alkoxy; R" and R12
independe?tl‘x fr?1 eagzlgtper are hydrogen or lower alkyl; R13 is lower

alkyl; R2 is hydro eh or R and R2 together with the nitrogen atom they

are attachd@werf ﬁlﬁéilrapholinyl ring; X is 0 or NR14; 1.27 R'4is
selected froowihé gogegmiiahisisting of hydrogen, lower alkyl and lower

hydroxyalk}gwlg@cgmgg(ﬁpm the group consisting of lower alkyl,

cycloalkyl, lower alkylcarbonylaminoalkyl,

lower phenylalkyl,

lower heterocyclylalkyl wherein the heterocyclyl group is unsubstituted or
substituted by oxo,

lower heteroarylalkyl wherein the heteroaryl group is unsubstituted or mono-
or di-substituted by lower alkyl, and

phenyl which is unsubstituted or mono- or di-substituted by halogen;

or R? and R together with the nitrogen atom they are attached to form a 4-, 5-, 6-
or 7-membered heterocyclic ring optionally containing a further heteroatom
selected from nitrogen, oxygen or sulfur, said heterocyclic ring being
unsubstituted or substituted by one or two groups independently selected
from hydroxy, lower alkoxy and halogen;

R” s selected from the group consisting of lower alkoxyalkyl, cycloalkyl and
furanyl substituted by halogen;

R' is selected from the group consisting of
cycloalkyl which is unsubstituted or substituted by hydroxy or lower alkoxy,
heteroaryl selected from pyridyl or imidazolyl which is unsubstituted or
substituted by lower alkyl or halogen, and

lower alkylaminocarbonyl;

RY s selected from the group consisting of hydrogen, lower alkyl and lower

halogenalkyl;
R*and R® independently from each other are hydrogen or halogen;
R’ and R’ independently from each other are selected from the group consisting of

hydrogen, lower alkyl, lower alkoxy, halogen, lower halogenalkyl, lower
halogenalkoxy and cyane;

R® s selected from the group consisisting of hydrogen, lower alkoxy, halogen, lower

halogenalkyl, lower halogenalkoxy and cyano;



lower cycloalkylalkyl, lower hydroxyalkyl, lower alkoxyalkyl, lower

halogenalkyl, lower carbamoylalkyl, lo %r alkylcarbonylaminoalkyl, lower

phenylalkyl, lower heterocyclylalkyl wherein the heterocyclyl group is

unsubstituted or substituted by oxo, lower heteroarylalkyl wherein the

heteroaryl group is unsubstituted or mono- or di- substituted by lower

I | which is.unsybstituted or mono- or di-substituted by

anﬁﬁ%%@r%gggpgé] ﬁn%}%%%%gﬁseﬁv@ﬁ%gﬁe nitrogen atom they are attached
. to form a 4-, 5-, 6: or 7- membered heterocyclic ring optionally containing .
in 4%, RGP HEHRS i SEUERRe b il B B PEHAPISARS ©f peripheral
vagwaterocyisiesing deihipidenisbstityrsabstadiopituciet a.onbypotlpbgipogpsteinemia,
hypelenaasdently-seleripd o busiexis owerialkaxp AR I&lResRmR4 @hdiovascular
aisgiindependently rom eachiother are hycieaen oL Dalogem R AR perfusi
_Indepen égnrt]@{ from each Omher are selected fromi the group cOndis |1r§)g1;rk pfcperiusion
InTHOH IEAPIRRIE IO WRY RAKSRY ha fserRSRBTIo ROl erEmRy | Ofoliaketes, obesity
or badogenaliexy and cyano; R6 is selected from the group consisisting of

hydrogen, lower alkoxy, halogen, lower halogenalkyl, lower

ha'@%ﬁ@@%@&ﬁiﬁ%&ﬁ@dﬁﬂ 1§x§ﬁl§8¥§%@%‘rﬁﬁ§&@% ﬁﬁ%ﬁ&?&'@ﬂé%/fe the
foﬁﬂgogen, lower alkyl and lower halogenalkyl; and pharmaceutically

acceptable salts thereof, in the preparation of a medicament for the

treatment and/or prophylaxis of 127a peripheral vascular disease,

hypercholesterolemia,
i.schemia, stroke 6
restenosis, hypeﬁension, and v
or endotoxemia. 128 3. Rie use

dvascular disorgers, angina, ischemia, cardiac
infg Qt;gn, B injury, angioplastic
sculaf compl gttions of diéb%tes, obesity
'nF%;o Blaim 1, wherein the

compounds of formula | hav%(the N
R3
wherein
A isCHorN;

R!  is selected from the group consisting of
cycloallkyl which is unsubstituted or substituted by hydroxy, lower hydroxvalkyl or
lower alkoxy,
1-hydroxy-2-indanyl,
lower hydroxyalkyl, lower hydroxyhalogenalkyl, lower hydroxyalkoxyalkyl,
-CH,-CR°R"-¢cycloalkyl, and
-CR'"R-COORY;

R? is hydrogen or lower alkyl;

R'¥is hydrogen, hydroxy or lower alkoxy;

R' and R* independently from each other are hydrogen or lower alkyl;
R" is lower alkyl;

R is hydrogen;

or R' and R* together with the nitrogen atom they are attached to form a morpholinyl

ring;

X isOorNRY:



formula R7 R6 R8 O R5 AN7R I-B Rg N R17 R2 R-15 wherein A, R' to
R8, R15 and R17 are as defined in clﬁg 1, and pharmaceutically
acceptable salts thereof, for the prep fion of medicaments for the
treatment and/or prophylaxis of peripheral vascular disease, dyslipidemia,
hyperbetalipoproteinemia, hypoalphalipoproteinemia,

hypercholesterglemia,, hypertriglyceridemia, f miliall'é erct]] lesterglemia,
caro SR Rmdire SR TS e KAl TP
myéearataiabigiction, reperfusion injury, angioplastic restenosis,
hypertension, and vascular complications of diabetes, obesity or

R’ endotokemihfréniTthe pseacoosiifigdotiaimrklivherein the compounds of
forppudg,Lfigye the formula R7 R6 R8 O R5ANRI-C Rq(NR17R1Cz
R16 wherein A, R’ tg R8, R16 and R17 are as defined in claim 1, and
ph Wgﬁéﬁé{@&%yé%ké table salts thereof, for the preparation of
medheemerdsorarallisltreatment and/or prophylaxis of peripheral vascular

disegser gjy_@_lj@jggmja, h_yperbetalipoproteinemia_l, _ _ _
hyplo%%:lﬁ&lﬂ%%%g inemia, hypercholesterolemia, hypertriglyceridemia,

0
familial hype éggéérolemia, cardiovascular disorders, angina, ischemia,
carlfiaEisaHeImay

e, myocardial infarction, reperfusion injury,

andioptasiicylestenodianhygpditiénsion, and vascular complications of
dia?&k%?*p%@ﬁﬂ&!kﬁr endotoxemia. 128a 5. The use of compounds of

formula 1 according to any one of clajms 1 to 4, whereijn A is CH. )
lower heterocyclylalkyl wherein the heterocyclyl group is unsubstituted or substituted

by oxo,
lower heteroarylalkyl wherein the heteroaryl group is unsubstituted or mono- or di-
substituted by lower alkyl, and

phenyl which is unsubstituted or mono- or di-substituted by halogen;

or R® and R™ together with the nitrogen atom they are attached to form a 4~, 5-, 6~ or 7-
membered heterocyclic ring optionally containing a further heteroatom selected from
nitrogen, oxygen or sulfur, said heterocyclic ring being unsubstituted or substituted by

one or two groups independently selected from hydroxy, lower alkoxy and halogen;
R* and R® independently from each other are hydrogen or halogen;

R® and R’ independently from each other are selected from the group consisting of
hydrogen, lower alkyl, lower alkoxy, halogen, lower halogenalkyl, lower
halogenalkoxy and cyano;

R® s selected from the group consisisting of hydrogen, lower alkoxy, halogen, lower
halogenalkyl, lower halogenalkoxy and cyano;

RY s selected from the group consisting of hydrogen, lower alkyl and lower
halogenalkyl;

and pharmaceutically acceptable salts thereof,

in the preparation of a medicament for the treatment and/or prophylaxis of



6. The use of compounds of formula | according to any one of claims 1 to
4, wherein A is N. WO 2008/040651 PCT/EP2007/060094 -129 7. The
use according to any one of claimgi172 or 5, wherein the compounds of
formula | have the formulaR7 R6 RBOR5NRI-D R41iRZXN 13 R
wherein 5 R1 is selected from the group consisting of cycloalkyl which is
peyiRbeiRS RIS Aisptitiisimgeryar SxpaProwmoaIREsnebver
hy hyalyreyiibgyio toinem by digortistdgenaliytia O geGRARAD Cyelna by dald
hygg%h&%&&@%%'ara%%%g&i&y&k@%g&&seral%ﬂ%, AYLRLQLISNAOGE i,
droxy or lower alkoxy; R" and R12 independently from each other are
SR BB e S 11 LAS AR Ry I RS BROSIS X i 0 or
hypRebsicR 14nis Yapdrdgernoplowen skl dRBas salbetas fromdbiexgnaimp
consisting of lower alkyl, cycloalkyl, lower cycloalkylalkyl, 20 lower
alkoxyalkyl, lower halogenalkyl, lower carbamoylalkyl, lower phenylalkyl,
lower heterocyclylallcyl,



25 lower heteroarylalkyl. wherein the heteroaryl group is unsubstituted or
mono- or di-substituted by halogen, a;gzlgphenyl which is unsubstituted or
mono- or di-substituted by halogen; 130 or R3 and R14 together with the
nitrogen atom they are attached to form a 5-, 6- or 7- membered
heterocyclic ring; R4 and R8 independently from each other are hydrogen
or halo%‘?n{’h%%sangc&? nde %E‘g?nnilyvff Oerr%ie%g & tyne oS e%e oteduqra%ave the
the group con5|set|ng 0 ]h)g rogen, halogen, ower%apogenalﬁy, ower
forﬁﬁ}l?genaikoxy and cyano; R6 is selected from the group consisisting of
hydrogen, halogen, lower I;alogenalkyl, lower halogenalkoxy and cyano;
and of pharmaceutically &tceptable salts thereof, in the preparation of a
medicament for tiRe treatment apé/or prophylaxis of peripheral vascular
disease, dyslipidemia; i
hypoalphalipoproteine
familial hypercholestéroley
cardiac ischemia, stroke, 1x

A

perzl&olester IemiaRhypertriegceridemia,
ardi ular pisorders, amgina, ischemia,
dial | farctior}gfeperfusion injury,
angioplastic restenosis, Hyg QA ang Vascular complications of
diabetes, obesity or endeteXemia. 8. The use of compounds of formula |
according to any onB of claims 1, 2 or 7, wherein X is 0. 9. The use of
compounds of formula | according to any one of claims 1 to 8, wherein
whBrGifs SYRIOg)IA substilyied by By digne Q- Thguse,f gﬁ%%&ﬂ&&liy acceptable
for ulaé2 according to any one of claims | to 8wherein BY is
Sal?i:‘i&%—‘)@ 9R10-eycloalkyl and wherein R9 is hydrogen and R1 is hydroxy.
forthe Trapareiof eompbomtsnss forrihgltrdadmentding/ oo eroplodexsf efginnipheral
vasulbr dﬁfh?%ﬂf%ﬁc&@ﬁgﬁﬁjﬁfg?tmg(?ﬁ%@r@ﬁl 'ﬁ,iﬁﬁij?}?)é’li&)ki?ézl}ﬁ%_lg)ﬁroteiner?ia,
cyclo a ower_a alkyl and lower. halogen . e use,o
I PR A g B R ascutr
disprdses nanstien isshemiss Fedigenss SrekeRmyRepmsiiy REEFaRy erbydRsion
injdiy, Thdysesat compouidbypkfommida hadcardingriooanyiontoat elpdaseles obesity
or Hdbrowhgrgin R1 is cycloalkyl which is substituted by hydroxy, or
-CHz-CR9R10-cycloalkyl; WO 2008/040651 PCT/EP2007/060094

4. The use according to claim 1, wherein the compounds of formula I have the

formula

3

wherein A, R' to R®, R'® and R" are as defined in claim 1, and pharmaceutically acceptable
salts thereof,

for the preparation of medicaments for the treatment and/or prophylaxis of peripheral
vascular disease, dyslipidemia, hyperbetalipoproteinemia, hypoalphalipoproteinemia,
hypercholesterolemia, hypertriglyceridemia, familial hypercholesterolemia, cardiovascular
disorders, angina, ischemia, cardiac ischemia, stroke, myocardial infarction, reperfusion
injury, angioplastic restenosis, hypertension, and vascular complications of diabetes, obesity

or endotoxemia.



- 131 R9is hydrogen or lower alkyl; R10 is hydrogen, hydroxy or lower
alkoxy; R2is hydrogen; X is O; 5 R3 is selected from the group consisting
of lower cycloalkylalkyl, lower alkox&ikyl and lower halogenalkyl; R4, R5,
R7 and R8 are hydrogen; R 6 is halogen; and of pharmaceutically
acceptable salts thereof. 10 14. The use of com ounds of formula |
accortiig'ts BlamrPosBHsceb ik acgelipe of claims 1 to 4,
wigrgdachlor6idhenyl)-6-cyclopropylmethoxy-N-((1
R,2R)-2-hydroxy-cyclohexyl)- nicotinamide,
5-(4-cenapbeeyNditi SR pnhyr axyoey o e Xy -EntZomatiexyr ethnxy

W})elg,,?‘ ?g thamide,

R)- -cyclopropyl -2-hydroxy-propyl)-6-cyclopropylmethoxy-5-(4-fluoro-
phenyl)- nicotinamide,
5-(4-chloro-phenyl)-N-((IR,2R)-2-hydroxy-cyclohexyl)-6-(2,2,2-trifluoro-eth
0Xy) - nicotinamide, 20
6-cyclopropylmethoxy-5-(4-fluoro-phenyl)-N-((LR,2.R)-2-hydroxy-cyclohex
yI)- nicotinamide, and of pharmaceutically acceptable salts thereof. 15.
The use of compounds of formula | according to claim 1, selected from the
group consisting of: 25 _
5-(4-chloro-phenyl)-6-cyclopropylmethoxy-N-((IR,2R)-2-hydroxy-cyclohexy
[)- nicotinamide, 5-(4-chloro-phenyl)-N-((I
R,2R)-2-hydroxy-cyclohexyl)-6-(2-metho)cy-ethoxy) - nicotinamide,
6-cyclopropylmethoxy-5-(4-fluoro-phenyl)-N-((IR,2R)-2-hydroxy-cyclohexyl
)- 30 nicotinamide, 5-(4-chloro-phenyl) -N-((1 R,2R)
-2-hydroxy-cyclohexyl) -6-(2,2, 2-trifluoro-ethoxy) - nicotinamide, WO
2008/040651 PCT/EP2007/060094
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20

25

-132
N-((R)-2-cyclopropyl-2-hydroxy-propyl)-6-cyclopropylmethoxy-5-(4-fluoro-

nicotinamide,
%)S?V %63 (4 chloro-phenyl)-N-((IR, 2R) 2 hydroxy cyclohe)&ﬂ’ﬁ?&fﬂ%%’?‘?%
ide,

5-(4-chloro-phenyl)-N-(2-cyclopropyl.-2- hydroxy propyl)-6-c Iopropylmeth
oxy- 5 nidstiadficRyding to"any one of clainmis 1, 2 or 5, wherein the compounds of

Gecyelbddntydakyfe1(@flaioro-5-trifluoromethyl-phenyl)-N-((1R,2R)-2-hydrox
y- cyclohexyl)-nicotinamide,
6-(2-chloro-phenyl)-5-pyrrétidin-1-yl-pyrazine-2-carboxylic acid

((IR,2R)-2-hydroxyggyclohexyl)-agide, 10
6-(2-chloro- phenyl)i?S- , amino-pyrazine-2-carboxylic acid

((IR,2R)-2- hydroxy-cyc y1) amlde 5-i{4-chlgro- phenyl)

6-(4-chloro-phenyl)-5-piperidif-1-yl- pyrazme-Z-carboxyIlc acid
(1-hydroxy-indan-2- yl)-amide;,
6-(3,4-dichloro-phenyl)-5-pyrrolidin-1-yl-pyrazine-2-carboxylic acid
(Zheygtopropyl-2- hydroxy-propyl) -amide,
5-(4-chloro-phenyl)-N-((R)-1-hydroxymethyl-pentyl)-6-(2-methoxy-ethoxy)-
20 nigogadttigierom the group consisting of

6-cycl fgaxgmm% %ﬁﬂa&(&ee%%@MQSM@@Q&;&PWSHO%'aﬂszéw

- nICOt amid
6- cycmwﬂﬁawew sy g-Brds it nermisKk ((trans)-2-hydroxy-cycloh
exyl)- tithtBRRidey2®alkyl, and

6-(4-chiprorpheyrBieyclopropylmethoxy-pyrazine-2-carboxylic acid
((R)-1- hydroxymethyl-3-methyl-butyl) -amide,

6-(4- fI}gﬁO{Sq1 Hér(@w@ﬁ!{h%,y propoxy)-pyrazine-2-carboxylic acid

(2- cy ro

5 cyclo r18 j Iyﬁ'ffﬂml%v Bﬁ%kyﬁy pyrazine-2-carboxylic acid

(2- Cycﬁop‘i‘@ 3}1_ U’@@W‘)’ propyicarpibler are hydrogen or lower alkyl;
6-((R)rRSen-lawtexylle; (4-chloro-phenyl)-N-((IR,2R)-2-hydroxy-cyclohexyl)-
nicotinamide,

RA4-chigra-phenyl)-N-((1R,2R)-2-hydroxy-cyclohexyl)-6-[(2-methoxy-ethyl
)-methyl-

X  isOor NRY
R is hydrogen or lower atkyl;

R’ is selected from the group consisting of lower alkyl,
cycloalkyl,
lower cycloalkylalkyl,
lower alkoxyalkyl,
lower halogenalkyl,
lower carbamovylalkyl,
lower phenylalkyl,
lower heterocyclylalkyl,
lower heteroarylalkyl wherein the heteroary! group is unsubstituted or mono- or
di-substituted by halogen, and
phenyl which is unsubstituted or mono- or di-substituted by halogen;



amino] -nicotinamide, 35
5-(4-ch|oro-pheny|)-N-((IR,2R)-2-hydro>§y-cyclohexyl)-6-(2-methoxy-l-meth
yl- ethoxy)-nicotinamide, 130
5-(4-chloro-phenyl)-N-((IR,2R)-2-hydroxy-cyclohexyl)-6-(1-methoxymethyl-
propoxy)- nicotinamide, WO 2008/040651 PCT/EP2007/060094 - 133
{4-flugre-phenyl)-5-((R)-2:methoxy-prapoxy)-pyrazine-2-carboxylic. aci

or B bR BTG LY. BIOSSR A e cHIOr B g - oot -
[(R)seeatsl Beteton aelio sjhgnethoxy) -pyrazine-2-carboxylic acid
((R)-2-cyclopropyl-2-hydro)cy-propyl)-atide, 5

R*5ufd RhloroipHemydjidd (1R, 2R3kt eoxyedyalohexybe Gel(Re2-methoxy-pr
opoxy)- nicotinamide, 6-sec-butoxy-5-(4-chloro-phenyl) -N-((1 R,2R)

RS'QHBWVOXY'%]@&@P@MWyM@@mi@&er are selected from the group consisting of
6 (4 Slore: PRSI (MU BNIYam QL PHREING B R bRVl gld
(R b/ c&c%propé -Ik-lnyderoxy-pgopy Yami e, senalkoxy yano,
6-(4-ch|oro-phenyl)-5-(cyclopropylmethyl-amino)-pyrazine-2-carboxylic

R qcitf a%%@?emaﬂsp%feﬁpn%mw%a%wﬂm&f@;%%agéﬁé?&%ﬁgﬁ%fnalkyl»
-N-{2veschaprggmiiony drokyypropy) -6-(2,2,2-trifluoro-ethoxy) -
nicotinamide 5,6-bis-(4-chloro-phenyl)-pyrazine-2-carboxylic acid

and(R) phrayciopiapyli? doyelsorye 38 Prapypamide,
5-(4-chloro-phenyl)-6-(cyclopropylmethyl-methyl-amino)-N-((IR,2R)-2-hydr

in ROYpeyalanex s HeQiiaaRIN g S E X ARReRY e pRIMis of peripheral

vasamin 2-5-24-1‘éu0 .o:ghene}ll?l-N-%R,i%)-Z-h{gdroxY i}/cloqe)l(g!z o
-n‘ilc%i:[% e 8é, %‘g;pl emid, hyperoetalipoprotCinemia, ypoalphalipoproteinemia,

hypexchelestepispyiphbipearisialsisesisiamey Sypilbprapyembelsstanelemianinbpsiscular
disdéifidonan PRERYheMeQaadigeschemia, stroke, myocardial infarction, reperfusion
iR RRRDRBY VAo IR PYELERRPUMBIGI GRS coesiy
or 5358‘683%9‘16'?(-4-chIoro-phenyl)-’pyrazine-2-carboxylic acid
((R)-2-cyclopropyl-2-hydroxy- 25 propyl)-amide,
5-(4-cHiorsspheey) uiiR SiRpEaniall ogyorgtletieaypl)-eameé gl ms dpyl @i
no)whigetinamide,

9. The use of compounds of formula I according to any one of claims 1 to 8, wherein

R' is cycloalkyl substituted by hydroxy.

10. The use of compounds of formula I according to any one of claims 1 to 8wherein
R' is -CH,-CR'R P-cycloalkyl and wherein R’ is hydrogen and RYis hydroxy.

11. The use of compounds of formula I according to any one of claims 1, 2 or 7,
wherein R? is selected from the group consisting of lower cycloalkylalkyl, lower

alkoxyalkyl and lower halogenalkyl.

12. The use of compounds of formula I according to any one of claims 1 to 11,

wherein R® is halogen or lower halogenalkyl and R, R®, R” and R® are hydrogen.

3. The use of compounds of formula I according to any one of claims 1, 2 or 7,

wherein

R' s cycloalkyl which is substituted by hydroxy,
or -CH,-CR°R%-cycloalkyl;
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wgc%g ? cyclopropyl-2-hydroxy-propyl)-amide,

5- (4-chloro-phenyl) -N-(2-cyclopropyl-2-hydroxy-propyl) -6-
(methyl-propyl-amino) - nicotinamide, 30

| Imethoxy-6-(4-trifl thyl-phenyl -2-carboxyli
clopropylmethoxy- -(4-trifluoromethyl-phenyl)-pyrazine- 2 carboxylie

N- ((S) -2- cyclopropyl -2-hydroxy-propyl)-84R-methoxy-ethoxy)-5-(4-trifluoro
methyl- 9phen 1)- nlcotlnamlde 5 -(4-fluoro-phenyl)-N-((I
R,2R)53- ALY RIdRERY AL ](methyl -propyl-amino)- 35 nicotinamide,

N-((S) R dybhabrapyl-2vyenony torapylkéxey clopropylmethoxy-5-(4-trifluoro
methoxy- phenyl)-nicotinamide,

R{4-chlbydspheanyl)-N-((S)-2-cyclopropyl-2-hydroxy-propyl)-6-(pyridin-4-yl
methoxy)- nicotinamide, WO 2008/040651 PCT/EP2007/060094 - 134
6¢(4-fligqno-phenyl)-5-(2,2,2-trifluoro-ethoxy)-pyrazine-2-carboxylic acid
((S)-2- cyclopropyl-2-hydroxy-propyl) -amide,

Gr{4- f'ﬂ%&@@ﬂ%ﬁrgo%ﬁr&%% %@W%&yé%mﬁk%rﬁﬁméwé? ARy aticyl

e

éthoxy- ethoxy) pyrazine-2-carboxylic acid
g&B 2R):2- hydroxy-cyclohexyl) -amide,

réﬁélﬁ\é’ﬁ?W’@%ﬁnﬂuoro -phenyl)-pyrazine-2-carboxylic acid
(R, 2R) -2- hydroxy-cyclohexyl)-amide,
R (4-chiBirgtenyl)-N-((R)-2-cyclopropyl-2-hydroxy-propyl)-6-cyclopropyl
methoxy- 10 nicotinamide,

suid efibrompvenytrN- (€SiRablcioisshytedthydroxy-propyl)-6-cyclopropylm

ethoxy- nicotinamide,
5-(4-chlofithphenyl :dif(B)rdsayCiooproiayll <2 doydieg ay - spyt) GHSétbiyl-the
E%g ZQlsRsi y?oxy) -nicotinamide, 15

% "(%fropélﬁf)"@ ﬂfﬁ; &Vrlfl oro _gimgg’%%lé%@%%ec%cﬁ{bo lic

@(é?@éﬁﬁépylmethyl -methyl- amlno) -6-(4-trifluoromethoxy-phenyl)-pyrazin

&-24-catbaxylietidN(R.RBR Al die)ey-oxtidhexysamigerhoxy-ethoxy)-
1§Xﬁ%9@éllmethoxy -6-(4-trifluorometho)cy-phenyl)-pyrazine-2-carboxyli

?\fs‘f R) (Zngc% 1208%19[29‘3;/%?3'%21}'%3%%-cyc g%;lrogy rlr?gthoxy—S (4-fluoro-phenyl)-
nicotinamide,
5-(4~chloro-phenyl)-N-((IR,2R)-2-hydroxy-cyclohexyl)-6-(2,2,2-trifluoro-ethoxy)-
nicotinamide,

6-cyclopropylmethoxy-5-(4-fluoro-phenyl)-N-({ 1R,2R)-2-hydroxy-cyclohexyl ) -
nicotinamide,

and of pharmaceutically acceptable salts thereof.

15. The use of compounds of formula I according to claim 1, selected from the
group consisting of:
5-(4-chloro-phenyl)-6-cyclopropylmethoxy-N-((1R,2R)-2-hydroxy-cyclohexyl}-
nicotinamide,
5-(4-chloro-phenyl)-N-({1R,2R)-2-hydroxy-cyclohexyl}-6-(2-methoxy-ethoxy)-
nicotinamide,
6-cyclopropylmethoxy-5-{4-fluoro-phenyl)-N-{(1R,2R)-2- hydroxy—cyciohcxyl)
nicotinamide,
5-(4-chloro-phenyl)-N-({1R,2R)-2-hydroxy-cyclohexyl)-6-(2,2,2-trifluoro-ethoxy)-
nicotinamide,
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5-(4-chloro-phenyl)-6-cyclopropylmethoxy-N-((1R,2R)-2-hydroxy-cyelohex
yl)-2- methyl-nicotinamide,

N- clopropyl-2-hydroxy-propyl)-5-(4-fluoro-phenyl)-6-
wh AR

6% nicotinamide, 25 P /EPZOO’H 69094
6-(4-chloro-phenyl)-5-thiomorpholin-4-ylLp¥razine-2-carboxylic acid ((R)-2-

| -2-hyd l)-amid
S B r ARG NS S, SIS 2 gareRymsshetish sfofyreghenyD-

mxrﬂunmm&ihyl -phenyl) -nicotinamide,

% %&J}l@@(@t@fmwﬂh@(ﬁ%m)c@rh}ﬂfp%%@&@wlbﬁeﬁwﬂﬁ&anMLmaEh0

nicoti ami
R B2 R B SR Sy
ﬁ)c%iééﬁﬂﬁmde 6-cyclopropylmethoxy-5-(4-fluoro-phenyl) -N- ((R) -3,3,
3-titllegrar2tbyd o K32 orethyii frupyl) thitotiram)ds’ 35R, 2R ) - 2-hydroxy-
§ 408 rﬁcﬁlﬁﬁﬂé’! (pehenyl) -N-((R)-1-hydroxymethyl-3-methyl-butyl)-6-py

%r:dq. ool s FetRoyls RSByt
cyclg mébtmanﬁme 135 N-((R)- |
Hyeremyraethyh-dinethibhetylaarprefiinne-2-carboxylic acid ((IR,2R)-2-

Iﬁ dﬁoégjﬁg@g%ﬁm -phenyl)- nicotinamide,

2&?5%@&&&%%6@%@%%&& R ARy Y HRstinkoRfYD) -nicotinamide,
5-(4-chloro-phafiyty-eafeti{BLorylpyvidir@dopeshyl} MafiRyy-propyl)-6-
%Rin%ﬂ%ﬂfﬁ?éﬂa% lgn@man{gjﬁotinamide 6-(4-butyl

%ﬁgg‘r‘[‘lgg’n byt 3-(eiaro ey R, AR A WY eUen Xyl o
B%@{‘?‘%tylcarbamoyl -ethyl)- phenyl] -6-cyclopropylmethoxy-N-((1R,

BR?*Q HWOW‘PEVEY@J}?@WDPMEM”&MNﬂﬂﬁmﬁ‘ﬁ%t‘b@m@wd\ﬂ(@ﬂObFOPYi"2"

ggtﬁnﬂpthyl butyl)-6-pyrrolidin- I-yl- nicotinamide,
3 ﬂﬁf.??é)m e B e R

QIEBIWQ%henyI) N-((R)-1-hydroxymethyl-3-methyl-butyl)-6-pyrrolidin-I-y
B-cyclopropylmethoxy-5-(4-fluoro-phenyl)-N-((trans)-2-hydroxy-cyclohexyl)-
nicotinamide,
6-cyclopropylmethoxy-5-(3,4-dichloro-phenyl)-N-{(trans)-2-hydroxy-cyclohexyl)-
nicotinamide,

6-{4-chloro-phenyl)-5-cyclopropylmethoxy-pyrazine-2-carboxylic acid ((R}-1-
hydroxymethyl-3-methyl-butyl)-amide,
6-(4-fluoro-phenyl)-5-(3-methoxy-propoxy)-pyrazine-2-carboxylic acid (2-cyclopropyl-
2-hydroxy-propyl)-amide,
5-cyclopropylmethoxy-6-(4-fluoro-phenyl)-pyrazine-2-carboxylic acid (2-cyclopropyl-2-
hydroxy-propyl)-amide,
6-((R)-sec-butoxy)-5-(4-chloro-phenyl)-N-({1R,2R)-2-hydroxy-cyclohexyl)-
nicotinamide,
5-{4-chloro-phenyl)-N-((1R,2R}-2-hydroxy-cyclohexyl)-6-1(2-methoxy-ethyl)-methyl-
amino]-nicotinamide,
5-(4-chloro-phenvyl)-N-({1R,2R)-2-hydroxy-cyclohexyl)-6-(2-methoxy-1-methyl-
ethoxy)-nicotinamide,
5-(4-chloro-phenyl}-N-((/R,2R}-2-hydroxy-cyclohexyl)-6-{1-methoxymethyl-propoxy)-

nicotinamide,
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nicotinamide,
5-(4-chloro-phenyl)-N-((R)-1-hydroxymethyl-3-methyl-butyl)-6-pyrrolidin-I-y
|- nicotinamide,

we %gpﬁ' Yt éﬁforo phenyl)-N-((R)-1-hydroxymethyl-3-methyl- bu%T@Wﬁ%?%q(m

n-I-yl- nicotinamide, 3-(3-chloro-phenyt)i3#;5,6-tetrahydro-2H-|
1,2'bipyridinyl-5'-carboxylic acid ((S)- 1- hydroxymethyl-3 -methyl-butyl
P nH%FH%?éfM&@u‘ﬂt%h?%chféﬁt%ié RUE AT D8 S (e of
cpchpoupdseffdrmytatoagberdinly.to any one of claims 1 to 15 for the
@%@ﬁ&@ﬁﬂéﬂ?]@@ﬂhﬁ}aiqﬁté?féﬂﬁ{@wl@@r%az%ﬁﬂéﬁﬁo‘;@}i freampeRRtsxylic

asso%cn%ilal g[[cordld%i%agyoone of c;;n;s%ﬁto 16 in combination or

ation W compound’ from the roup consisting of
én<%ﬂh@@@h@f@&u&é&@ﬁﬁﬁ%&éﬁ@ﬁ}ﬁﬂ%&ﬁﬁ aiapiataropoxy)-

piotdeindApdd secretion inhibitor, a PPAR activator, a cholesteryl ester

%%@éfgﬁte@t%'rtmmerpﬁemlﬁ 138 ﬁacﬂeyeyﬁﬁifs mleﬁﬁ{e ighalesiernlide,

l_:) orption'i c_hol S Slgé"}h%sils in blto e, nlgﬁgﬁa%

B AR AR oy S Fvd A e B 0

(&S ﬁP&?Yin@r&‘(M BIP G ATMIMEIbitor or a bile acid sequestrant. 18.

Bh(anahame;upﬁaahﬂ@mmG@Mﬂsﬁﬁmmﬁrwmempamﬁ@em@@mﬂam afid (R)-2-

Q?& ﬁsl]v?ﬁ Eﬂ% 8536 d&yﬁépldemla hyperbetalipoproteinemia,

yr%oakI ali pro |nem|a yperchglesterolemia, pe tri |dem|a
l%ﬁ%ﬁ é%‘r(&réﬁﬁ ﬁpf:%Pr o) % MRS aﬁ’g l4QEpisHREY)-

@W@Iﬁa@m@iﬁemla stroke, myocardial infarction, reperfu5|on injury,

anglﬁplﬁﬁaﬁfbe@tgﬁa@@rbmms@ﬂa@@@w@&aq@)wlwvmhydmxy-

g{%l% S|ty or endotoxemia, comprising one or more compounds of
7 R6R8O A~R'R4\N Rz GNRwherein AisCHo
R ﬁfh&og%@*&@&l}réﬁﬂﬁ@@w&%hﬁgﬁﬁ@ﬁfammo)-N-<<1R,2R>-2-h¥dm><¥-

cyclohexyl)-nicotinamide,
6-{cyclopropylmethyl-methyl-amino)-5-(4-fluoro-phenyl)-N-({IR,2R)-2-hydroxy-
cyclohexyl)-nicotinamide,
N-(2-cyclopropyl-2-hydroxy-propyl)-6-(cyclopropylmethyl-methyl-amino)-5-(4-fluoro-
phenyl)-nicotinamide,
N-{(8)-2-cyclopropyl-2-hydroxy-propyl)-6-cyclopropylmethoxy-5-{4-trifluoromethyl-
phenyl)-nicotinamide,

5-butoxy-6-(4-chloro-phenyl)-pyrazine-2-carboxylic acid ({R)-2-cyclopropyl-2-hydroxy-
propyl)-amide,
5-{4-chloro-phenyl)-N-({1R,2R)-2-hydroxy-cyclohexyl)-6-(methyl-propyl-amino}-
nicotinamide,
5-(4-chloro-phenyl)-N-(2-cyclopropyl-2-hydroxy-propyl)-6-(methyl-propyl-amine)-
nicotinamide,
5-cyclopropylmethoxy-6-(4-trifluoromethyl-phenyl)-pyrazine-2-carboxylic acid ((R)-2-
cyclopropyl-2-hydroxy-propyl)-amide,
N-((85)-2-cyclopropyl-2-hydroxy-propyl)-6-(2-methoxy-ethoxy) -5- (4-trifiuoromethyl-
phenyl)-nicotinamide,
5-(4-fluoro-phenyl)-N-((1R,2R)-2-hydroxy-cyclohexyl)-6-(methyl-propyl-amino)-
nicotinamide,

N-((8)-2-cyclopropyl-2-hydroxy-propyl }-6-cyclopropyimethoxy-5-(4-trifluoromethoxy-
phenyl}-nicotinamide,
5-(4-chloro-phenyl)-N-((5)-2-cyclopropyl-2-hydroxy-propyl)-6-{ pyridin-4-ylmethoxy)-
nicotinamide,
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cycloalkyl which is unsubstituted or substituted by hydroxy, lower
hydroxyalkyl or lower alkoxy, 1-hydroxy-2-indanyl, lower hydroxyalkyl,

xyhalogenalkyl, lower hydroxyalkoxyalkyl, .
W@éﬁﬁé/@@é PCTER2007/060094

10-cycloalkyl, and -CR71R'2-COOR13; R9 is hydrogeh o
lower alkyl; R'0 is hydrogen, hydroxy orlié#ver alkoxy; R" and R12

in ndently from each other are hydrogen or lower alkyl; R13 is lower
R TG ob K BT Fes TS FPE e Ayl SRTH Bl
arelentasiied-tudoprmy@ropyphotidg ring; 136a G is a group selected from
hesgfodpocomsisting of: 2 Rt dorCaiRaly apgrafid 22 ChIZRUE; i (@1 RI2R)-2-

14,V 1299’31 40651 PCT/EP2007/060094 -137 R14 is selected from
#@g%ﬁé%&& 8 g eS/drogen, lower alkyl and lower hydroxyalkyl; R3

ing of
i@‘%%Fé‘é?é%rH%Yi%‘e‘?‘éo?oﬁﬁ%ﬁ%‘&@i’h’éﬁf%Wéﬁ“ﬁiﬁ;ﬁ?-@%bé‘&l&Sﬂﬁi S(iielr) -2
bydioatiegialiopexibiwentdedroxyalkyl, lower alkoxyalkyl, lower
|5ad?ﬂsﬁﬁﬁsﬂmW@(@%%Whﬁﬂﬁ?ﬂ%f@lw&%@m@%@W@@%Ek)~2~
![%yé% )ﬁyhgrg}/()lggéégrll,zI_g%e({eheterocyclylaIky wherein the heterocyclyl group
IS"unsubstituted ‘of substituted by oxo, lower heteroarylalkyl wherein the
Reltrdaeyp ey is Nriddhsthitidersrriiordy 45 Br-araibstnstte pyp Rylwagthoxy-
allkcytiamaide,
5-(4-chloro-phenyl)-N-((8)-2-cyclopropyl-2-hydroxy-propyl)-6-cyclopropylmethoxy-
nicotinamide,
5-(4-chloro-phenyl)-N-({R)-2-cyclopropyl-2-hydroxy-propyl)-6-(3-methyl-isoxazol-5-
vlmethoxy)-nicotinamide,
5-cyclopropylmethoxy-6-(4-trifluoromethoxy-phenyl)~-pyrazine-2-carboxylic acid
{(1R,2R)-2-hydroxy-~cyclohexyl)-amide,
5-(cyclopropylmethyl-methyl-amino}-6-(4-trifluoromethoxy-phenyl)-pyrazine-2-
carboxylic acid {(IR,2R)-2-hydroxy-cyclohexyl)-amide,
5-cyclopropylmethoxy-6-(4-trifluoromethoxy-phenyl)-pyrazine-2-carboxylic acid ((R)-
2-cyclopropyl-2-hydroxy-propyl)-amide,
5-(4-chloro-phenyl)-6-cyclopropylmethoxy-N-{(1R,2R)-2-hydroxy-cvclohexyl)-2-
methyl-nicotinamide,
N-({R)-2-cyclopropyl-2-hydroxy-propyl)-5-(4-fluoro-phenyl)-6-(pyridin-2-ylmethoxy)-
nicotinamide,
6-(4-chloro-phenyl)-5-thiomorpholin-4-yi-pyrazine-2-carboxylic acid ((R)-2-
cyclopropyl-2-hydroxy-propyl)-amide,
6-cyclopropylmethoxy-N-(3,3,3-trifluoro-2-hydroxy-2-methyl-propyl)-5-(4-
trifluoromethyl-phenyl}-nicotinamide,
5-(4-chloro-phenyl)-N-((1R,2R)-2-hydroxy-cyclohexyl)-6-(pyridin-2-ylmethoxy)-
nicotinamide,
5-(4-cyano-phenyl}-6-cyclopropylmethoxy-N-({1R,2R)-2-hydroxy-cyclohexyl}-
nicotinamide,
6-cyclopropylmethoxy-5-{4-fluoro-phenyl)-N-({R)-3,3,3-trifluoro-2-hydroxy-2-methyl-
propyl)-nicotinamide,
5-(4-chloro-3-methyl-phenyl)-N-((R)-1-hydroxymethyl-3-methyl-butyl)-6-pyrrolidin-1-
yl-nicotinamide,
N-({R)-1-hydroxymethyl-3-methyl-butyl)-5-(3-methoxy-phenyl)-6-pyrrolidin- 1 -yl-

nicotinamide,



phenyl which is unsubstituted or mono- or di-substituted by halogen; or R3
and R14 together with the nitrogen atom_they are attached to form a 4-,
5-, 6- or 7-membered heterocyclic ringlrggtionally containing a further
heteroatom selected from nitrogen, oxygen or sulfur, said heterocyclic
ring being 20 unsubstituted or substituted by one or two groups
independently selected_fr # lower alkox halogen; R15 is
N-g‘e 'P%ﬁ%ﬁ%% N éf»g-met%ni—.ggéﬁfé?g%{%/rm% _?S%I-%/ m}ﬁ%ﬁ?y e naxy-phenyl)—

ecte € group consis wer alkox ) E:yc oa a

ni%‘&ﬁ%%bstituted by halogen; R16 is selected from the group consisting
5-(@t2oeyqinaticy) WhichRis Rinsubstitiuted v shibstitutech hy hytroxylatiewyer
nidikpxy;apeteroaryl selected from pyridyl or imidazolyl which is

unsubstityted or substituted by lower alkyl or halogen, and lower
S e PSHOERH by R B RO B0 drietpeisirosy-cyelobexyD-

nideyarogen, lower alkyl and lower 30 halogenalkyl; R4 and R8
6-(%@8@@9@5&%%%@%@51@39&1@6?0%%?—9\@(h@'ﬁ’ﬁﬁ@ﬂ@é}@?ﬁ%@lohexyi)-
S

. intdeFPerédently from each other are selected from the group consisting of
n y1 5%1 ﬁ’, lower alkyl, lower alkoxy, halogen, lower halogenalkyl, lower

5-{Raibdundncoigrard -efadbphes 1R6- iy delerdfretinthe GO il sBhsidisdriy-
cy@bhyerngasetoweidlkoxy, halogen, lower halogenalkyl, lower

> 1yand tically,acceptable salis thereof.
S B R A R e
niceERBIdRds of formula | have the formula R7 R6 R8 O R' R5 A N~ 1-A |

5-(RRNrBpRdRy MR ( R)-1 -hydroxymethyl-3-methyl-butyl)-6-pyrrolidin-1-yl-
nicotinamide,
5-(3-chloro-phenyl)-N-((R)-1-hydroxymethyl-3-methyl-butyl)-6-pyrrolidin-1-yl-
nicotinamide,
5-(4-chloro-phenyl)-N-((R)-1-hydroxymethyl-3-methyl-buty])-6-pyrrolidin-1-yli-
nicotinamide,
5-(3.4-dichloro-phenyl)-N-((R)-1-hydroxymethyl-3-methyl-butyl}-6-pyrrolidin-1-yl-
nicotinamide,
3'-(3-chloro-phenyl)-3,4,5,6-tetrahydro-2H-[1,2'|bipyridinyl-5'-carboxylic acid ((S)-1-
hydroxymethyl-3-methyl-butyl)-amide,

and of pharmaceutically acceptable salts thereof.

16. The use of compounds of formula I according to any one of claims 1 to 15 for the

treatment and/or prophylaxis of dyslipidemia.

17. The use of compounds of formula I according to any one of claims 1 to 16 in
combination or association with another compound selected from the group consisting of an
HMG-CoA reductase inhibitor, an microsomal triglyceride transfer protein/ApoB secretion
inhibitor, a PPAR activator, a cholesteryl ester transfer protein inhibitor, a bile



wherein Ais CH or N; R' is selected from the group consisting of

cycloalkyl which is unsubstituted or supstituted by hydroxy, lower

hydroxyalkyl or lower alkoxy, 1 -hydroxy-2-indanyl, lower hydroxyalkyl,

lower hydroxyhalogenalkyl, lower hydroxyalkoxyalkyl,

-CH2-CR9R10-cycloalkyl, and -CR"R'2-COOR13; R9 is hydrogen or

lower alkyl.; R1 is hydrogen, hydroxy or lower alkoxy; R" and R12

independently from each other are hydrogen or lower alkyl; R13 is lower

lkyl; R2 is hydrogen; or R' and R2 together with the nitrogen atom they,

%@r@laﬁa%%@%%ﬁ RS RO T B PRI ¢ rokaupgess imhibitor,
fibsste ciedifronpritieugtoupconnsistiggqeihydrogen, idvietaadkyhane tovien-exchange
restdEOX¥AIMHARS b5 satecteffioming grernsigting,ahlower alkyl,

cycloalkyl lower cycloalkylalkyl, lower hydroxyalkyl, lower alkoxyalkyl

I I k
18 AR BN éé??ié%?;"#%‘é%whﬁﬁzﬂ?é?éﬁh PR S BOORN vascular
lsga%ﬁaéofsgmﬁ%gaa@bgaﬁ)@% RPREYTEREM H@B@F@éﬁﬂ@m@?m@&@n the
hypetédsdasidrgtauzjhumstubstitisdearim dnoil ol diypsudstitstechlyydowerdiovascular
dm@l‘ﬂ)élvsaé}ggﬂﬁeméh\éfﬂiﬁhd%&‘%‘{?é{%ds%ﬁp%o%ﬂhé}”ﬁ%%&%ﬁ%ﬂ B¥perfusion
injury zglgzoplastlc restenosis, hypertension, and vascular compiications of diabetes, obesity

or endotoxemia, comprising one or more compounds of the formula

wherein
A  isCHorN;

R'  is selected from the group consisting of
cycloalkyl which is unsubstituted or substituted by hydroxy, lower hydroxyalkyl or
lower alkoxy,
1-hydroxy-2-indanyl,
lower hydroxyalkyl, lower hydroxyhalogenalkyl, lower hydroxyalkoxyalkyl,
-CHz-CR°R “-cycloalkyl, and
-CRY"R".COORY;

R’ is hydrogen or lower alkyl;

R is hydrogen, hydroxy or lower alkoxy;

R' and R™ independently from each other are hydrogen or lower alkyl;
R™ is lower alkyl;

R?  is hydrogen;

or R and R? together with the nitrogen atom they are attached to form a morpholinyl

ring;



or R3 and R14 together with the nitrogen atom they are attached to form a
4-, 5-, 6- or 7- membered heterocyclic ring optionally containing a further
heteroatom selected from nitrogem3@xygen or sulfur, said heterocyclic
ring being unsubstituted or substituted by one or two groups
independently selected from hydroxy, lower alkoxy and halogen; R4 and

G R8 ihAEHRIIERESISFoRPREES 8tALP sPEYHBGET Sritatddeh:-IRbamdd R7
indep@ha@€HEyRIGM each other are selected from the group consisting of
hydrogen, lower alkyl, lower alkoxy, halogen, lower halogenalkyl, lower
halogenglkpyy RRd‘cyano; R6 is selected from the group consisisting of
hydrogen, lower alkoxy, halogen, lower halogenalkyl, lower
halogenalkoxy and cyano; R17 is selected from the group consisting of
hydrogen, lower alkyl and lower halogenalkyl; and pharmaceutically
acceptable salts thereof. 20. Pharmaceutical compositions according to
claim 18, wherein the compounds of formula | have the formula 140 R7
R$ O RAN~R1I-B I NRz Ri55~ Rwherein A, R'to R8, R15 and Rn are
as defined in claim 18, and pharmaceutically acceptable salts thereof. 21.
Pharmaceutical compositions according to claim 18, wherein the
compounds of formula | have the formula R7 RR8 0O R5ANRE-Cla
R17 RzR N R16
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wherein A, R'to R8, R16 and R' 7 are as defined in claim 18, and
pharmaceutically acceptable salts thereof. 22. Pharmaceutical

Q sitions according to any one of claims 18 to 21, compyisin
ch"gmbgféﬁlﬁﬁaé of formula I, wherein A is CI-I. 23. PharmaceuticPac? FEr20071060094

compositions according to any one of elhifhs 18 to 21, comprising
compoynds of formula 1, wherein A is N, 24. Pharmaceutica

I
compBsitidh& HETHING {5 TR Bl Gine<sr Ire ALahipdurs:
of the formijarongaling the formula WO 2008/040651
PCT/EP2007/060094 141-1'R6 RO RsNRI-D R4RZXN 13R
wherein Ridsdeledtéditahe thewgrovpsisansisfitgvef aysloalkyl which is
unsubstitutgggrigibstituted by hydroxy or lower alkoxy, 5 lower
hydroxyalkyl, Iowerl%gri)%r\alogenalkyl, -CH2-CR9R10-cycloalkyl, and
-CRllR'Z_BWﬁWﬁ, & gfdrogen or lower alkyl; R10 is hydrogen,
hydroxy or!foveehsfdexyaltr,R11 and R12 independently from each other
are hydrogexwer dihweyaiitkyl; R13 is lower alkyl; R2 is hydrogen; X is O or
NR14; R14 is hvdiQ gﬁm(rylpwer alkyl; 15 R3 is selected from the group
consisting f)f lower alkyl, caicloalkyl, lower cycloalkylalkyl,

mioylalkyl,

ower carba

lower alkylcarbonylaminoalkyl,

lower phenylalkyl,

lower heterocyclylalkyl wherein the heterocyclyl group is unsubstituted or
substituted by oxo,

lower heteroarylalkyl wherein the heteroaryl group is unsubstituted or mono-
or di-substituted by lower alkyl, and

phenyl which is unsubstituted or mono- or di-substituted by halogen;

or R and R™ together with the nitrogen atom they are attached to form a 4-, 5-, 6-
or 7-membered heterocyclic ring optionally containing a further heteroatom
selected from nitrogen, oxygen or sulfur, said heterocyclic ring being
unsubstituted or substituted by one or two groups independently selected
from hydroxy, lower alkoxy and halogen;

R s selected from the group consisting of Llower alkoxyalkyl, cycloalkyt and
furanyl substituted by halogen;

R'® s selected from the group consisting of
cycloalkyl which is unsubstituted or substituted by hydroxy or lower alkoxy,
heteroaryl selected from pyridyl or imidazolyl which is unsubstituted or
substituted by lower alkyl or halogen, and

lower alkylaminocarbonyl;

RY s selected from the group consisting of hydrogen, lower alkyl and lower

halogenalkyl;
R*and R® independently from each other are hydrogen or halogen;
R’ and R independently from each other are selected from the group consisting of

hydrogen, lower alkyl, lower alkoxy, halogen, lower halogenalkyl, lower

halogenalkoxy and cyano;



lower alkoxyalkyl, lower halogenalkyl, 20 lower carbamoylalkyl, lower
phenylalkyl, lower heterocyclylalkyl, Iolv,ggr heteroarylalkyl wherein the
heteroaryl group is unsubstituted or mono- or di-substituted by lower
alkyl, and 25 phenyl which is unsubstituted or mono- or di-substituted by
halogen; or R3 and R" together with the nitrogen atom they are attached

Ré.to fl%rsrgl%tré'dff?g{ t?fe ré]% @]é)tigggsqgt%)%% glg%r%%%n Ji%%eﬁé&%n)grfi@%%gen, lower

independently from e er are dlogen;
indSplisgBRtly sriy e dehosmeikarsy st &Edfiom the group consisting of
hydrogen, halogen, lower halogenalkyl, lower halogenalkoxy and cyano;

anRphias seksetech o ascbrtahisuwpltofsisieing of hydrogen, halogen, lower

halogenalkyl, lower halogenalkoxy and cyano; or pharmaceutically
acceptbimensaltatibalrech pndtiapharoatiepticallyl act@pidiieiaatderoand/ionds of

fordslivy Rt~ 2o EREMaceutical compositions according to any one of claim

18, 19 or 24, comprising compounds of formula 1, wherein X is 0. 26. -
Pharmaceutical composit%ms according to any one of claims 18 to 25,
comprising compounds of formula I, wherein R1 is cycloalkyl substituted
by hydroxy. 27. PRaxma Rompositions according to any one of
claims 18 to 25, comp ompounds offformula |, wherein R is
-CH2-CR9R70-cycloatkyl ané i en and R10 is
hydroxy. 28. Phaffaceutical co po§I| ns accprding to an;i/’ghe of claims
18, 19 or 24, comprisinggbmpoynd forwum‘zl, wherein R3 is selected
from the group consisting of ¥owerNyclodikylalkyl, lower alkoxyalkyl and
lower halogenalkyl. 29. Phar&iﬂaceutical compositions according to any
one of claims 18 to 28, comprising compounds of formula I, wherein R6 is
halogen or lower halogenalkyl and R4, R5, R7 and R8 are hydrogen. 30.

eutic

whetedimaceutical compositions according to claims 18 or 24, comprising

A

Rl

compounds of formula 1, wherein R' is cycloalkyl which is substituted by
hydsd3¥, or N;

is selected from the group consisting of

cycloalkyl which is unsubstituted or substituted by hydroxy, lower hydroxyalkyl or
lower alkoxy,

1-hydroxy-2-indanyl,

lower hydroxyalkyl, lower hydroxyhalogenalkyl, lower hydroxyalkoxyalkyl,
-CH,-CR'R"-cycloalkyl, and

-CR'"R™.COOR";

R’ is hydrogen or lower alkyl;
R' is hydrogen, hydroxy or lower alkoxy;
R'! and R" independently from each other are hydrogen or lower alkyl;

R" is lower alkyl;

R* s hydrogen;

or R' and R” together with the nitrogen atom they are attached to form a morpholinyl

ring;

isOor NRM;



R3

or

R4

RS

or -CH2-CR9R10-cycloalkyl; R9 is hydrogen or lower alkyl; R10 is
hydrogen, hydroxy or lower alkoxy; 143 R2 is hydrogen; X is O; R3 is
selected from the group consisting of Ibdver cycloalkylalkyl, lower
alkoxyalkyl and lower halogenalkyl; R4, R5, R7 and R5 are hydrogen; R6
is halogen; or pharmaceutically acceptable salts thereof. 31.

Pharmaceuytical compositions according to.clajm 24, comprisin
compol el SEldCB IS RITHR GRBRIS B NRGRgEn. fower alkyt and lovwer
5-(dydexvaptidnyl)-6-cyclopropylmethoxy-N-((R,

2R)-2-hydroxy-cyclohexyl)- nicotinamide,
5-(4%Gb_lemcpﬁe&ythéxlgf(iﬁbZws&ﬁﬂygmwyﬁmh@,(yl)-&(zmethoxy-ethoxy

)-n e,
N-(%-chclbpropyl-z-hydroxy-propyl)—6-cyc|opropylmethoxy-5-(4-f|uoro-
phelAVIFT RRdnrkmidey -
5-(4estdohyphemylhNl-((JR,2R)-2-hydroxy-cyclohexyl)-6-(2,2,2-trifluoro-eth
oxypoﬁéggqi(@gp@@y@-cyclopropylmethoxy-5-(4-f|uoro-phenyl)-N-((]R,
2R)1-2-h ?‘r?x -c%%loiqexyl)- nicotinamide, and pharmaceutically

accé’b"fg% & Sgﬁ% &reof. 32. Pharmacedutical compositions according to
clailvieg cepramesitagkebmpounds selected from the group consisting of.
5-(4&%9@;91&%}7%@»1@'&)@9@@!methgxy-N(-«lﬁ, ey N(R
2R)-2- -cyclohexyl)- nicotinamide, 5-(4-chloro-phenyl)-N- :
2R§l-0§§}%§ rﬂg%%{’/%,ylghexYI)-G-(Z.-methoxy-ethoxy)- nicotinamide,

6-cYNGB s TRT Bk hnieis hhBalmosr el arypinyeressibyebapsgstituted
)- nigotinamide,
5-(45%1495%{%%%@;&(%&5&%@}4@{8&%&%@%'t@g&%s%%far&fw%&&h or di-
Oxyg‘—l&ltcl;g}tlgg rbn)! lower alkyl, and

phenyl which is unsubstituted or mono- or di-substituted by halogen;

R? and R" together with the nitrogen atom they are attached to form a 4-, 5-, 6- or 7-
membered heterocyclic ring optionally containing a further heteroatom selected from
nitrogen, oxygen or sulfur, said heterocyclic ring being unsubstituted or substituted by
one or two groups independently selected from hydroxy, lower alkoxy and halogen;

and R® independently from each other are hydrogen or halogen;

and R’ independently from each other are selected from the group consisting of
hydrogen, lower alkyl, lower alkoxy, halogen, lower halogenalkyl, lower
halogenalkoxy and cyano;

is selected from the group consisisting of hydrogen, lower alkoxy, halogen, lower
halogenalkyl, lower halogenalkoxy and ¢yano;

RY  is selected from the group consisting of hydrogen, lower alkyl and lower

halogenalkyl,

and pharmaceutically acceptable salts thereof.

20. Pharmaceutical compositions according to claim 18, wherein the compounds of

formula I have the formula



N-((R)-2-cyclopropyl-2-hydroxy-propyl)-6-cyclopropylmethoxy-5-(4-fluoro-
phenyl)- nicotinamide, 6-butoxy-5-(4-chloro-phenyl)-N-((1R,
2R)-2-hydroxy-cyclohexyl)- -nicotinamid&?8%0 2008/040651
PCT/EP2007/060094 -144
5-(4-chloro-phenyl)-N-(2-cyclopropyl-2-hydroxy-prop)l)-6-cyclopropylmeth
OXy- nicotinamide,

6- cyclopentyloxy -5- (2 fIuoroR:’;-trifIuoBromethyI-phenyI)-N-((IR,2R)-2-hydrox

((IR,2R)-2-hydroxy- cyclohe

6-(2-chloro-phenyl)-E-cyclopgntyla mo\n razine -carboxylicEaBid

((IR,2R)-2- hydroxy-cyclohepyl) -antide, 5t (4-chlggd-phenyl)

-6-cyclopentyloxy-N-((IR,2R):-241ydroXy/-cyc Bﬁ?—:-xyl )-nicotinamide, 1n

5-(2-chloro-5-trifluoromethyt-phenyl)-N-(2-cyclopropyl-2-hydroxy-propyl)-6-

cyclopropylmethoxy-nicotinamide, .

6-(4- chloro pheny 5 -piperidin-1-yl-pyrazine-2-carboxylic acid
whirdiydroRy-in®ink2> yhdalidee as defined in claim 18, and pharmaceutically
ac@niBudrdighiona-phenyl)-5-pyrrolidin-1-yl-pyrazine-2-carboxylic acid

(2-cyclopropyl-2- 15 hydroxy-propyl)-amide,

5 rf%zoﬁgggr%@gs@y&&é@ow&ggz%x PRI REIN O (DR SR ds of
fo@ﬁ%&ﬁ?@pﬁﬁi@%@ 5-(4-fluoro-phenyl)-N-((trans)-2-hydro)Cy-cyclohexy

[)- nicotinamide, 20

6-cyclopropylmethoxy-5-

hexyl)- nicotinamjgf R

6-(4-chloro-phenyl)-55¢lop H razine-2-carboxylic acid
{me yl- bu}s\(l) -amide, R1

6- (4 -fluoro- phenm- -(3- REthOX -pr a3 y) pymzme -2-carbjegylic acid

7
3, 4-dichloro-phenyl)-N-((trans)-2-hydro)Cy-cyclo
8

((R)-1- hydroxymethyl

(2 cyclopropyl-2- hydroxy prpyl) -amide, 6- ((R) -sec- butoxy) 5-14
-chloro-phenyl) -N- ((I REBR) -2 -hydroxy-cyclohexyl) - nicotinamide,

b

wherein A, R' to Rg, R and R are as defined in claim 18, and pharmaceutically
acceptable salts thereof.

22. Pharmaceutical compositions according to any one of claims 18 to 21, comprising
compounds of formula [, wherein A is CH.

23. Pharmaceutical compositions according to any one of claims 18 to 21, comprising
compounds of formula I, wherein A is N.

24. Pharmaceutical compositions according to claim 18, comprising one or more
compounds of the formula I having the formula
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5-(4-chloro-phenyl)-N-((IR,2R)-2-hydro)cy-cyclohexyl)-6-[(2-methoxy-ethyl
émeth I- amino] -nicotinamide,

8%1 phenyl)-N-((IR,2R)-2-hydroxy-cyclohexyl)-6-(2- w?éffﬁé}%&?‘i%%ﬁ??%
yl- ethoxy) -nicotinamide, 5-(4-chloro-pheiiy) -N-((1 R,2R)
-2-hydroxy-cyclohexyl)-6-(1-meth oxymethyl-propoxy) - 35 nicotinamide,
6-(4-fluoro-phenyl.)-5- ((RRQ methoxy propoxy) pyrazine-2-carboxylic acid
(2- cyclopropyl-2-hy
6-(4-chloro-phenyl)-
arboxylic acid ((R)-2-
2008/040651 PCHEP20E 3
5-(4-chloro-phenyl)-N-((1 42R) J- hydrxy C)&johexyl) -6-((9y2-methoxy-pr
0opoxy)- nicotinamide, X N
6-sec-butoxy-5-(4-chl.oro- phEpyI) N-((ZR,2R)-2-hydroxy-cyclohexyl)-nicoti
namide,
6-(4-chloro-phenyl)-5-(3-methyl-butylamino)-pyrazine-2- carboxyllc acid

(R cyclopropyl-2-hydroxy-propyl)-amide,
6-(4-chloro-phenyl)-5-(cyclopropylmethyl-amino)-pyrazine-2-carboxylic

aeid <@1%ct9m%mqg¥%?ong%%ystﬂ{g8¥'> -amide, 5- (4-Chloro-phenyl)
-N-(2-c -2- Pro 2,2, Zg%ifluo%ro -ethoxy i

nucotuﬁé “Bigs L@% Pien VAEPEBRU ARVt koxy,
(R)- 2l@ycrdpmpwz@mydmw] hmbpyy}x@lng@eqlsﬁm chloro-phenyl) -6-
(cyclomgg;@nﬁt%kmgﬁ]yﬁ,mo) -N-( (I R,2R)-2-hydroxy-

cycloh ide, 6-(cyclopropylmethyl-methyl-amino)

-5-(4- fluoro phenlalﬁmlii ((1 R,2R)-2-hydroxy- 15 cyclohexyl)-nicotinamide,
N-(2 |-2- h pyl)-6-(cyclopropylmethyl-methyl-amino)-5-
(4- flug%r&- Bﬁggy nlco nagf%ci’N -((S) -2-cyclopropyl-2-hydroxy-propyl)
-6- cydfopﬁ)lfbxﬂﬁﬁ’éﬁ%ky@oeﬂ’ il GUFérﬂEﬂ?F}’F- phenyl) -nicotinamide, 20
5-butaxy-rddthiedepphényl)-fiazing: dtharhexilidragith or lower alkyl;

((R)- ngygsl(pw,gpghg,zhydroxy propyl)-amide,
5-(4-chloro-phenyl)-N-((1R,2R)-2-hydroxy-cyclohexyl)-6-(methyl-propyl.-a

Y no)ts hydrogen;

X isOor NR';
R' is hydrogen or lower alkyl;

R’ s selected from the group consisting of lower alkyl,
cycloalkyl,
lower cycloalkylalkyl,
lower alkoxyaikyl,
lower halogenalkyl,
lower carbamoylalkyl,
lower phenylalkyl,
lower heterocyclylalkyl,
lower heteroarylalkyl wherein the heteroaryl group is unsubstituted or mono- or
di-substituted by lower alkyl, and
phenyl which is unsubstituted or mono- or di-substituted by halogen;

or R’ and R’ together with the nitrogen atom they are attached to form a 5-, 6- or 7-

membered heterocyclic ring;



nicotinamide,
5-(4-ch|oro-phenyl)-N-(2-cyc|opropyl-21-£1¥droxy-propyl)-6-(methyl-propyl-a
mino)- 25 nicotinamide,
5-cyclopropylmethoxy-6-(4-trifluoromethyl-phenyl)-pyrazine-2-carboxylic
acid ((R)-2- cyclopropyl-2-hydroxy-propyl) -amide,
aN-((S)x2-cyclopropyl.-2-hydroxy-propyl);6-(2-methoxy:ethoxy)-5-(4-trifluor
R %%%ﬁylEng%g#éﬁ%ﬁc%ﬂ% ?%?cf}(eo,l%%r a¥e) hycgro gen or ﬁyﬂo gen,

5-(4-1l -phenyl)-N-((1R,2R)-2-h -cyclohexyl)-6-(methyl- |-
5i ( ) ﬂgggrﬁi 2oy )den‘gl(y from t)tach gglre?‘)%ecg{a(:leoctgc)l( ¥r2)m ‘Elrﬂeegr(}/uppégregist?i% of

N-({S}ayclbpkegsyl- 2ohydiotyeorapyl]-becyal tiptopsiaibtigand tritluoro

methoxy- phenyl) -nicotinamide,

R°5-(4-eblerdheny thdletta) 2-euedopiapyf Rybyssexyharogd) Bpytidiogsndikyl,
meth - foleri] ' i
6-(2?%%}?? g%@%ﬁ%ﬁﬂabro-ethoxﬁ-pyrazine-2-carboxy|ic acid

S) -2- cyclopropyl-2 -hydroxy-propyl) -amide,
or %ﬁ‘? 1 n%‘fﬁ:ﬁf ; ,f#ﬁlﬁtﬁ’?ggithoxy)-pyrazine-2-carboxy|ic acid

(IR,2R)-2- hydroxy-cycl oh exyl) -amide, WO 2008/040651
anprEPreoTAsaRn gaceriatde carrier and/or adjuvant.
6-(4-fluoro-phenyl)-5-(2-methoxy-ethoxy)-pyrazine-2-carboxylic acid
((|F2,2F§’}1@1m%;mﬂkydmmk@¢pmg}ing to any one of claim 18, 19 or 24,

compeIPEeRYyIsRIXY o4 fUokoneRen ) ipyyazine-2-carboxylic acid
((IR,2R)-2- hydroxy-cyclohexyl)-amide, 5

S- (4P RL A RREMYN: ARGy SLORRPY e Y R YR AR BV 1P O PYdmprising

methoxy- nicotinami

o SRR ReE53 R A aAa eSS 85 opromyim

ethoxy- nicotinamide,

5-(4 chlBrEmsRery N RIS EgRIGIOROBYINE-Hy ane g Ry B BBy Icprising
con@oah8s dOfytmethoxyhaicatRami.del,-CRR¥-cycloalkyl and wherein R® is hydrogen

P q%o;gg a% ethoxy-6-(4-trifluoromethoxy-phenyl)-pyrazine-2-carboxylic
EtnaIcsljc%s (I ,ZPR Sg-hydroxy-cyclohexyl)-amide,

5-(cyclopropylmethyl-methyl-amino) -6- .(4-trifluoromethoxy-phepyl)

v 5 R b e YRR
compysishropyavedioxd ferupflushsmetioxy-pHestyl-yrathsceupnoosigite of
JovagidyéRikylalkyl, lower alkoxyalkyl and lower halogenalkyl.

29. Pharmaceutical compositions according to any one of claims 18 to 28, comprising
compounds of formula I, wherein R® is halogen or lower halogenalkyl and R*, R®, R and R®

are hydrogen.

30. Pharmaceutical compositions according to claims I8 or 24, comprising

compounds of formula I, wherein

R' s cycloalkyl which is substituted by hydroxy,
or -CHo-CR*R-cycloalkyl;

R is hydrogen or lower alkyl;
R is hydrogen, hydroxy or lower alkoxy;



2-cyclopropyl-2-hydroxy-propyl)-amide,
5-(4-chloro-phenyl)-6- cyclopropylmethf)ﬁ N-((1R,2R)-2-hydroxy-cyclohex
yl)-2- methyl-nicotinamide,
N-((R)-2-cyclopropyl-2-hydroxy-propyl)-5-(4-fluoro-phenyl)-6-(pyridin-2-yl
methoxy)- 20 nicotinamide,

R26-(4:¢l Qpenyl) -5-thiomorpholin-4-yl-pyrazine-2-carboxylic acid ((R)-2-
cyclsoprop% 2-hydroxy-propyl) -amide,

clopropylmethoxy-N-(3,3,3-trifluoro-2-hydroxy-2-methyl-propyl)-5-(4-

trlfl Omethyl phenyl) -nicotinamide, 25
)s(y()fs Chloro henyl%}é\l gf'gsp %Egs%st?gg [)%)%vgﬁ)zg‘cclgfg?oxgﬂzy?al(k})/ln?(;nwézr )a{{gz)?g]a?kyl and
5- (4e®gaﬁmip@emﬂ§y& cyclopropylmethoxy-N-((IR,2R)-2-hydroxy-cyclohexy
I)- nicotinamide, 6-cyclopropylmethoxy-5-(4-fl uoro-phenyl) -N-((R)

R &3 Bteflg oad-mydrexyn2-rnethyl- 30 propyl)-nicotinamide,
5-(4-chloro-3-methyl-phenyl)-N-((R)-1-hydroxymethyl-3-methyl-butyl)-6-py

Rﬁrrok'gﬂlﬂlog? Znicotinamide, N-((R)-1-hydroxymethyl-3-methyl-butyl)

-5-(3-me oxy phenyl) -6-pyrrolidin- |-yl- nicotinamide, 35
or '?hggm) fa (r)r%ﬁ]th Iﬁen&ﬁ thyl-butyl)-6-pyrrolidin-1-yl-5-(4-trifluorometho

5- (4 chloro phenyl) N-((IR,2R)-2-hydroxy-cyclohexyl)-6-(2-pyridin-2-yl-eth
COMpOSs 1ons accoraing o claum comprising cCompounas
y)-HicotArariaettay il difg To claim 24, d

selse(dd(ﬂmmdkprgnyp@{}zmﬁﬁgmﬁo -pyridin-2-yl)-ethyl]-N-((1R,

sm}%m e lil Dp¥liget] IR 2R)-2-hyd lohexyl
( -(4- buggar amoyl- b%?%‘\cf)xlfl -5-(4-ch ogde(’g)henylg 1%)}@ cyelohexyl)-

roxy-cyclohexyl)- nicotinamide,

5-(5 -hl@aphpreioBrtdyl-SRitypitenyitcipbrprpyidetaxy iRy -
nicdRdagnhdroxy- cyelohexyl) nicotinamide

6 (5 Iuor r%ﬁg}/_{? (%lé(r ;&‘?(E(‘ iOP llot?clf,t%l)(g Bx(r)rr%hp enyl)

hicot
mcﬂy%ﬂ"é%}%ethyl 3-methyl- butyI) 6 pyrrolldln l-yl- nicotinamide,
5-(4-chloro-phenyh)-N-(({ R, 2R)-2-hydroxy-cyclohexyl)-6-(2,2,2-trifluoro-ethoxy)-

nicotinamide,
6-cyclopropylmethoxy-5-(4-fluoro-phenyl)-N-(({ R, 2R)-2-hydroxy-cyclohexyl)-
nicotinamide,

and pharmaceutically acceptable salts thereof.

32. Pharmaceutical compositions according to claim 18, comprising compounds
selected from the group consisting of:
5-(4-chloro-phenyl)-6-cyclopropylmethoxy-N-((/ R, 2R)-2-hydroxy-cyclohexyl)-
nicotinamide,

S-(4-chloro-phenyl)-N-((I R, 2R)-2-hydroxy-cyclohexyl)-6-(2-methoxy-ethoxy)-
nicotinamide,

6-cyclopropylmethoxy-5-(4-fluoro-phenyl)-N-({(/ R, 2R)-2-hydroxy-cyclohexyl)-
nicotinamide,

5-{4-chloro-phenyl)-N-((1R, 2R)-2-hydroxy-cyclohexyl)-6-(2,2,2-trifluoro-ethoxy)-
nicotinamide,
N-((R)-2-cyclopropyl-2-hydroxy-propyl}-6-cyclopropylmethoxy-5-(4-fluoro-phenyl -
nicotinamide,

6-butoxy-5-(4-chloro-phenyl)-N-(({ R, 2R)-2-hydroxy-cyclohexyl}-nicotinamide,
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5-(3-chloro-phenyl)-N-((R)-1-hydroxymethyl-3-methyl-butyl)-6-pyrrolidin-
I- yI nicotinamide, 5-(4-chloro-phenyl)-N-((R)- 1
drox methyl -3-methyl-butyl)-6-pyrrolidin- | -yl- nicotinamide,
{%‘@8 {@foro- phenyl)-N-((R)-1-hydroxymethyl-3-methyl- bu% @BW%’R@?(M

n-l-yl- nicotinamide, - 144 -
3'-(3-chloro-phenyl)-3,4,5,6-tetrahydro-2H-[1,2']bipyridinyl-5'-carboxylic
écfd -({dyre- matfi% &%ﬂ B@Wﬁmrea})féﬁdcw lopropylmethoxy-

phaninacadtically acceptable salts thereof. 33. Pharmaceutical

%0 aeﬁwﬁﬁ%ﬁﬁgq@m% B0YAN6QLLIRIMS HE P 3¢ fef Ahgy eaiment,-

phyIaX|s of ysllpldemla 34. Pharmaceutical compositions
53%8 g8 8‘3%%/“8% Sf claims 18 to 32, comprising the compound of
%&Hq%mﬂmétmﬁmhé@swhﬁmm?aﬁ@ﬂv@wb@mp@owd@éﬂbétémdrow—
frarivHaeygraupdeonsisting of an HMG-CoA reductase inhibitor, an

@'@%‘P&P@'ﬁﬁ&%%'@ 1H L RIQIEARNE 28% W‘a&% RPAR

% vator, ac ole tery ster transfer protein |nh| |tor a bile aci uptake
ViiBRRer Hek ét8l'absorption inhibitor, a cholesterol synthesis
|M1%nb¥01@ﬂiinfaté)Mﬁioa&pféP&YaNdlﬁlébh@iﬁmnngmﬂ@thed)mmmmi_de,
B0ONHIH:8I% 1B e ENARGSI SR EhyBNNANTQdePio BA-AGAT: dRRIBHASOL A
%g:g%ﬁ%%ﬁg%%aﬁm]ﬁgm?»geCompounds of formula I, selected from the
sistin

ég*/a%mﬂéﬁgﬂk) CRIBEREB-frifliBrEHBaFIBHATNGR! | -hydroxy-indan-2-

2R)a:ldedroxy-cyclohexyl)- nicotinamide,
% bytpawoe% mlgmyqow%dnmompﬁ%xméi?caf%@s@é flporQmesBydiRg-2-

nlcotl
-C I ro- -6-cyclohexyloxy-N-((IR,2R)-2-hydroxy-cyclohexyl)-nic

@n ?h#@éo @369 ps\éﬁ@l)ok;hs DRSS BGOSRy RS RNIR,
ali?:))ﬁabyddexy cyclohexyi)-nicotinamide,

{BWBWJMM% ey AHRRTBPY2 Y iy -REORY a3 UgkgsReltfioro

nyl)-nicotinamide,

lfﬁ ghﬁﬁlge enyl)-5-pyrrolidin-1-yl-pyrazine-2-carboxylic acid
mq(é%ng:p@mg;@q@%@ﬁég%ﬁnﬂ@nyi )-N-({trans}-2-hydroxy-cyclohexyl)-
@iEa+thlerdsphenyl)-5-cyclopentylamino-pyrazine-2-carboxylic acid
gl Bit%ﬁli% MM’S 9&&&'1%9?&‘%'&%9%- pyrazine-2-carboxylic acid ((R)-1-
hydroxymethyl-3-methyl-butyl)-amide,
6-(4-fluoro-phenyl)-5-(3-methoxy-propoxy)-pyrazine-2-carboxylic acid (2-cyclopropyl-
2-hydroxy-propyl)-amide,
5-cyclopropylmethoxy-6-(4-fluoro-phenyl)-pyrazine-2-carboxylic acid (2-cyclopropyl-2-
hydroxy-propyl)-amide,
6-({R)-sec-butoxy)-5-(4-chloro-phenyl)-N-({IR,2R)-2-hydroxy-cyclohexyl)-
nicotinamide,
5-{4-chloro-phenyl)-N-((1R,2R)-2-hydroxy-cyclohexyl}-6-[ (2-methoxy-ethyl)-methyl-
amino]-nicotinamide,
5-(4-chloro-phenyl)-N-({1R,2R)-2-hydroxy-cyclohexyl)-6-(2-methoxy-1-methyl-
ethoxy)-nicotinamide,
5-(4-chloro-phenyl)-N-({1R,2R)-2-hydroxy-cyclohexyl}-6-(1-methoxymethyl-propoxy)-
nicotinamide,
6-(4-fluoro-phenyl)-5-((R)-2-methoxy-propoxy)-pyrazine-2-carboxylic acid (2-
cyclopropyl-2-hydroxy-propyl)-amide,
6-(4-chloro-phenyl)-5-1(R)-1-({tetrahydro-furan-2-yl)methoxy] -pyrazine-2-carboxylic
acid ({R}-2-cyclopropyl-2-hydroxy-propyl)-amide,
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5-(4-chloro-phenyl)-6-cyclopentyloxy-N-((]R,2R)-2-hydroxy-cyclohexyl)-nic
otinamide,

W&é—/g-chloro -5-trifluoromethyl-phenyl)-N-(2-cyclopropyl-2- hydrox¥/ E (ﬁ} 7)060094

ethoxy nicotinamide, 5-(4-chloro-phenyl)-N- ((IF?’C
2R)-2-hydroxy-cyclohexyl)-6-phenoxy-nieBtinamide,
6 4- chloro phen I) -5-piperidin-1-yl-pyrazine-2- carboxyllc acid

ﬁgﬁﬁg@ 2-hydroxy-cyclohexyl)-6-({S5)-2-methoxy-propoxy)-

Gri(caxﬂndmkﬂaro phenyl) -5-pyrrolidin-1-yl-pyrazine-2-carboxylic acid
@s@f%%l% Y)L@f &MQFQ 915 y&' @r}?ﬁ?) ~2-hy élro cXclohexy%]) ilncotmamide,
E%’:{ OOE’E)O egy )5_6(_3 methy %)yty?am?l)l(ﬁ 8%/ raliz%ge 2yc rboo i< gclxrgi_? B
SXdoéﬁmé=bﬁb’ﬁWNWﬂi=hW‘ﬂexymethyl-3-methyl-butyl)—6-(2-proplonyl
@nﬁmehlet’ﬁ%édﬁﬂ;(ﬂi(@ﬁliﬂﬁopy]methyl amino)-pyrazine-2-carboxylic acid ((R)-2-
FE 4}0 li]!) Mﬁ@ Q%Q&gxymethyl pentyl)-6-(2-methoxy-ethoxy)-

nlcotln henyl)

%tﬁ’w‘iﬁ% e STaAD SRy G et

Gu@ybmsrmlmethoxy 5-(3,4-dichloro-phenyl)-N-((trans)-2-hydroxy-eyeloh

@@/J%@‘ﬁﬁlﬂamlgﬁenyh -pyrazine-2-carboxylic acid ((R)-2-cyclopropyl-2-hydroxy-

)i( gﬂg henyl) -5-cyclopropylmethoxy- pyrazme -2-carboxylic acid
-1-h roxymethyl -3 -methyl-but %/)() amid

-(4-¢hl 8+8 P Ny e Bt éﬁsﬁkwp?aﬁysﬁefwﬁ%éa{@@ TotAeR)y
qyidotinayhiaé;otid@mide,

B-Ryehipre nﬁaawh@th%cmfgpbqqy@ueyéwﬁy%9@@9}%}@@az:!ﬂlvdroxy-
gylj %R%@ dro n% clohexyl)-amide,
2983-methox propoxy) pyrazme -2-carboxylic acid

W-@r@w opropy Imethyl-methyl-amine)-5-(4-fluoro-
@Mé@ibe&bﬁnﬁmﬂé (4-chloro-phenyl)-N-((1R,
2R3y drenyopsionenmsicotnAMide y JotGYRFRMEENNER romethyl-

ydrox ohexyl) -6-isopropoxy- n|cot|nam|de
€§%"Xﬁ6‘#6°8§%‘ﬁ¥ %-N -(IR,2R)-2-hydroxy-cyclohexyl)-6-(2-methoxy-l-meth
-y - thoddpanitienyl)-pyrazine-2-carboxylic acid ({R)-2-cyclopropyl-2-hydroxy-
Pdbehlanedanenyl)-N-((IR,2R)-2-hydroxy-cyclohexyl)-6-(1-methoxymethyl-

[OPQXY, de,
g L %Ec?fs“ ph%”“ Pk 2R)-2hydrosy-crclohexl)-6-(mefyl-propi-aming)-

&IBBI8pyI- 2-hydroxy-propyl)-amide, 5-(4-chloro-phenyl)-N-((IR,
2Rﬁﬂﬂ9&m@p@ﬂélbh@<9%@(@)ﬂ%ﬂ@tﬁwmpmﬁ (mieginarmigel-amino)-

nicotinamide,
5-cyclopropylmethoxy-6-(4-trifluoromethyl-phenyl)-pyrazine-2-carboxylic acid ((R)-2-
cyclopropyl-2-hydroxy-propyl)-amide,
N-((8)-2-cyclopropyl-2-hydroxy-propyl)-6-(2-methoxy-ethoxy) -5-(4-trifluoromethyl-
phenvyl}-nicotinamide,
5-(4-fluoro-phenyl)-N-((1R,2R)-2-hydroxy-cyclohexyl)-6-(methyl-propyl-amino)-
nicotinamide,
N-({8)-2-cyclopropyl-2-hydroxy-propyl}-6-cyclopropylmethoxy-53-(4-trifluoromethoxy-
phenyl)-nicotinamide,
5-(4-chloro-phenyl)-N-((S)-2-cyclopropyl-2-hydroxy-propyl)-6-(pyridin-4-ylmethoxy)-
nicotinamide,

6-(4-fluoro-phenyl)-5-(2,2,2-trifluoro-ethoxy)-pyrazine-2-carboxylic acid {{S}-2-
cyclopropyl-2-hydroxy-propyl)-amide,

6-(4-fluoro-phenyl}-5-(2,2,2-trifluoro-ethoxy) -pyrazine-2-carboxylic acid ((/R,2R)-2-
hydroxy-cyclohexyl)-amide,
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6-sec-butoxy-5-(4-chloro-phenyl)-N-((|R,
2R) -2-hydroxy-cyclohexyl)-nieotinamide,
clog)ro ylmethoxy-6-(4-trifluoromethyi-phenyl)-pyrazine-2-carboxylic
d] ?ﬁ) Iopropyl -2-hydroxy-propyl)-amide, PCT/EP2007/060094
6-(4-chloro-phenyl)-5-(3-methyl-butylamia®)-pyrazine-2-carboxylic acid

R)-2- cycl l-2-hyd 1)-amid
g&%&ﬁfg%ﬁ%{é 5 {f&%ﬁ%&%ﬂ o %Tﬁy%ﬂﬁéfaéé%m@%(df? 2R)-
@R:)p@xgmidpfmpyll}%nhﬁdroxy propyl)-amide,
SHIREPRRE MR 3PNy HRASHIN: A k- DY FRIRe R CRIRQXYNC RTIS

R)-2- cyclopropyl-2-Ir droxy propyl)-amide, 5-(4-chloro-phenyl)-N-((1R,
gﬁ é’r(%?] ¢ |8H’e§y|) 6-[3-(2-0x0-pyrrolidin- | -yl)-

éréiaéki&rﬁr@éﬁﬁ%ﬂé (B)2-einpprppidny N rgrRpropyl)-6-cyclopropylmethoxy-
2Rp@rhyddexy-cyclohexyl)-6-(3 -methoxy-propoxy)- nicotinamide,

0,f
e o O g,

IQI“@ @3?8116 ropyl-2-hydroxy-propyl)-6-(cyclopropylmethyl-methhyl-amino)-
3- @—ﬂh{g@. Mﬂﬂ)ﬂ{nﬁ&)nhﬁﬁdgpmpyl -2-hydroxy-propyl)-6-(3-methyl-isoxazol-5-

5}(14(»%@&9)1@@11&%)&&&2 cyclopropyl-2-hydroxy-propyl)-6-(methyl-propyl-a
et iprermethonypheny a2 rrboglc gid

Z é&% %%%ﬁﬁ’ﬁ : 2‘Pft)éﬁ‘ E|t)ropyll) -amide,

R(B)uyiBpripyisasytioniapiopy-Bilanetikgxethony) i irifiacro

ety Rhenyt) mc;m'nmida»%@dohexyn amide,

2 £ Cﬂ%ﬁ&%mlno 2% —%}/ﬁlogroz%%b%@/ FNTRR YU Z-meth chaCtEY(R

2‘(351? ’ESHE)V sPredy §Y4P5°@3’t]étf'§l’f98’ro-2H-[ 1,2 bipyridinyl-5'-carboxylic

aeid-(Rlcoyeldpropybshiroxydproyisatited R, 2R} -2-hydroxy-cyclohexyl)-2-
Nﬁ{ﬁggﬁgygm,gmyl -2-hydroxy-propyl)-6-cyclopropylmethoxy-5-(4-trifluoro

en mlde
e '?o I E e B A e
f[’rC?W}fHﬁ - 3- ylmethoxy) nieotinamide,
5-(4-chlloro-pitvenyi)hsMhiE) di ptystiaptopy2abiydroxymbrail) -@iyigin-4-yl
@@Wﬂ—@%@@%?@pyi) -amide,
6-cyclopropylmethoxy-N-(3,3,3-trifluoro-2-hydroxy-2-methyl-propyl}-5-(4-
trifluoromethyl-phenyl)-nicotinamide,
5-(4-chloro-phenyl)-N-({1R,2R}-2-hydroxy-cyclohexyl)-6-{pyridin-2-ylmethoxy)-
nicotinamide,
5-(4-cyano-phenyl)-6-cyclopropylmethoxy-N-((I1R,2R)-2-hydroxy-cyclohexyl)-
nicotinamide,
6-cyclopropylmethoxy-5-(4-fluoro-phenyl}-N-((R)-3,3,3-trifluoro-2-hydroxy-2-methyl-
propyl)-nicotinamide,
5-(4-chloro-3-methyl-phenyl)-N-{{R)-1-hydroxymethyl-3-methyl-butyl)}-6-pyrrolidin-1-
yl-nicotinamide,
N-({R)-1-hydroxymethyl-3-methyl-butyl)-5-(3-methoxy-phenyl)-6-pyrrolidin-1-yl-
nicotinamide,
N-{(R)-I-hydroxymethyl-3-methyl-butyl)-6-pyrrolidin-1-y1-5-(4-trifluoromethoxy-
phenyl)-nicotinamide,
5-(4-chloro-phenyl)-N-((1R,2R)-2-hydroxy-cyclohexyl)-6-(2-pyridin-2-yl-ethyl)-

nicotinamide



6-(4-fluoro-phenyl)-5-(2,2,2-trifluoro-ethoxy)-pyrazine-2-carboxylic acid

((S)-2- cyclopropyl-2-hydroxy-propyl)-q jde,

5-cyclopropylmethoxy-6-(4-fluoro-phenyl)-pyrazine-2-carboxylic acid

((IR,2R)-2-hydroxy- cyclohexyl)-amide,

5-(4-cyano-phenyl)-N-((R)-2-cyclopropyl-2-hydroxy-propyl)-6-cyclopropylm

¢ R : . o

S sl (B A Ay drosy sty
nicgtHEdRicotinamide,
6-(8-bytlpudpyimethaaB-GAudrompheryly NG AHetyhoyclopentyl))-
nicdHEQHRgMide,

-[his-(2-hydroxy-ethyl)-amino]-6-(4-chloro-phenyl)-pyrazine-2-carboxylic
S S N oA e oy ST 56 2R
cy@ols=xirbrechtizamigiethynyl)-6-(4-chloro-phenyl)-pyrazine-2-carboxylic
5-(29Rh B Rersyg apraoy - 2riirdiexye Py indidesutyl)-6-pyrrolidin-1-y1-
nicE(S}Egdf-ct}!?ﬁro-_phen_yl)-N-((IR,2R)-2-hydroxy-cyclohexyl)-6-(3-methoxy-prop-l

-’ nicotinamide, 5-(4-ch|oro-pher}g

-yny )-6-cyclopropylethynyl-N-((IR,
5~(§/F§§u2rﬁyd?@w)cﬂ)’cib&bk;lwﬁ@wﬁh e%,-rnethyi-%uty%—ts-pyrmhdm—1—y1~

nicbt{daglilro-phenyl)-6-cyclopropylmethoxy-N-((IR,2R)-2-hydroxy-cyclohexy
s-A-ZamethylepigpRnamder 4 thyl-3-methyl-butyl)-6-pyrrolidin-1-yl-
(TR PR AR Ay droxymetinT.Smethyl-bu -6 purroligine [

nicQERFREIE2- cyclopropyl-2-hydroxy-propyl)-amide,
5-(3-¢hlotiapbepRBRYH{R) {HRydroxymethyl-3-methyl-butyl)-6-pyrrolidin-1-yl-
nicggﬂ-gﬁlﬂyg roxy-cyclohexyl)-2-methyl-6-(2,2,2-trifluoro-

thoxy)-nicotinamjd ) | .
S S BEHN SR GRS P R haglgin v
nicgRams@lopropyl-2- hydroxy-propyl)-amide,
3'~@%ng%m@mp| YJ%;S;ST&&:@H#@@OH 'd DiF{QEiIli)jBibyigdmfgfi%chﬁéjﬂmm&((S)-l-

Ci clapropyl-2-hydraxy-propyl)-amide,
by é?yé%?o%€~§3%§ %[?5%}% _gfgf)gr%’)r/)ﬁ-et%d)-pyrazine-2-carboxylic acid
o DTG 25N b YIFAe,

5-(2-pyridin-2-yl-ethyl)-6-(4-trifluoromethoxy-phenyl)-pyrazine-2-carboxylic
acidB((R)apmeyeitigrd gyhpeniteog\amendyie dpmvdg one of claims 18 to 32 for the

trefrirbritUNORERBYRy RolipsFighatkivkREaZine-2-carboxylic acid
((R)-2-cyclopropyl-2- hydroxy-propyl)-amide,

5-(42c Ay N IR R A LR EYE ANESND S Bt DY 4R 2% 6 R prising
thepc%rzlr?{)o{md of formula I in combination or association with another compound selected
from the group consisting of an HMG-CoA reductase inhibitor, an microsomal triglyceride
transfer protein/ApoB secretion inhibitor, a PPAR activator, a cholesteryl ester transfer
protein inhibitor, a bile acid reuptake inhibitor, a cholesterol absorption inhibitor, a
cholesterol synthesis inhibitor, a fibrate, niacin, a preparation containing niacin or other
HM74a agonists, an ion-exchange resin, an antioxidant, an ACAT inhibitor or a bile acid

sequestrant.



ethyl]-nicotinamide,

6-cyclopropylmethoxy-5-(4-fluoro- pheq)ﬁlg N-((R)-3,3,3-trifluoro-2-hydroxy-
2-methyl- propyl)-nicotinamide,
5-(4-chloro-phenyl)-6-cyclopropylmethoxy-N-((IR,2R)-2-hydroxy-cyclohexy
[)-2- trifluoromethyl-nicotinamide N-((S)-1-hydroxymethyl-3
-methyl-butyl)-5-(3-methoxy-phenyl)-6-pyrrolidin- | -yl- nicotinamide,

N- ((S) 1-hydroxymethyl-3 -methyl-butyl)-5 (4 methoxy-phenyl)-6-pyrro

lidi I nlcotlna ide, 5-(4-chl ro- -methyl phenyl) -N-((R)-I
-hygJ Foxy/ Bﬂ%ﬂ‘dﬁ ﬂ?ﬁ%u{yﬁ %gp ﬁmr%(ﬁﬁ’ﬁﬁfﬁ\ g of:

R)-1-hydroxymethyl-3-meth Ibu I 5-(3-methoxy-phenyl)-6- yrrolldln-
6- qyyﬁgh%ﬁy \ dé um%) 5~tr1ﬂu0)1/"ome ;Imphenyi)-N (8/ 15) ,2R)-2- hy roxy-cyclohexyl)-

nicNtf{EMbehydroxymethyl-3-methyl-butyl)-5-(4-methoxy-phenyl)-6- pyrrolldln-

6ﬂu~adx ARIHEropyl-2-hydrox 1)-5-(2-fluoro-3-tr f 1
(ﬁéf%u gygxyﬁmet yl- 3¥neth}§/lpéo%slzl))6 pgyrrgi?é% 1 flf]ém(rd? Itlgﬁ % 1%)
mc t %)- nicotinamide,

5- (&@M}qm&mﬂiw@éﬁ@thwﬁiﬂpm@ﬂwﬁm& -y dMetylioiciathade,

6-OPBPERY L RIGRIMAMES.5-trifluoromethyl- }fhenyl) -N- (g R, 2R)-2-hydroxy-
an- phen%?)l- -((R)-1-hydroxymethyl-3-methyl-butyl)-6- pyrrolldln -1-yl

cycﬁ%glgé a%(lz tin R 2R)-2-hydroxy-cyclohexyl)-6-[2-(3-methyl-3

094@1ﬁﬂ@gz&wﬂ&@tﬁyqlgxﬁmpﬂrﬁulayémérhm%é}n§+13~m‘&mmaﬁqw@uoromethyi-
pllﬁ(@l-ﬂﬂ{[ﬁ){(lﬁaﬁm phenyl)-5-pyrrolidin-1-yl-pyrazine-2-carbonyl]-amino}-3-

¢ gaiwjﬂ?ca R T s Zrearysigad (LR 2802 hydvoxy-
<y é)ﬁy /8RHR§-cyclohexyl)- nicotinamide,
6-(3-ghi(Robpliytodibamcidetnyl:phenyli:Grtyedpropyhithaxy (ELIR)-2-hydroxy-
cydbheZsDYAEaYy; cyclohexyl)-nicotinamide,

5 (% é@lgré"ﬂ IS AR U A
Friborespirifluoromethyl-phenyl)-N-(2- cyclopropyi-2~hydroxy~propyl) 6-
cyc%ﬂdﬁym@mnﬁuﬂnqmahydroxymethyl -3-methyl-butyl)-6-pyrrolidin-I
s-(Vnficeinam H-N-((JR,2R)—2~hyd3*0xy-cyciohexyl)-6~phenoxy-nicotinamide,
6-(4-chloro-phenyl)-5-piperidin-1-yl-pyrazine-2-carboxylic acid (1-hydroxy-indan-2-y1)-
amide,
6-(3 4-dichloro-phenyl)-5-pyrrolidin- I-yl-pyrazine-2-carboxylic acid (2-cyclopropyl-2-
hydroxy-propyl)-amide,
[5-(4-chloro-phenyl)-6-(2-methoxy-ethoxy)-pyridin-3-yl}-morpholin-4-yl-methanone,
5-(4-chloro-phenyl)-N~((R)-1-hydroxymethyl-3-methyl-butyl)-6-(2-propionylamino-
ethoxy)-nicotinamide,
5-(4-chloro-phenyl)-N-((R)-1-hydroxymethyl-pentyl)-6-(2-methoxy-ethoxy)-nicotinamide,
5-(4-chloro-phenyl)-N-((S)-1-hydroxymethyl-2,2-dimethyl-propyl)-6-(2-methoxy-ethoxy)-
nicotinamide,
6-cyclopropylmethoxy-5-(3,4-dichloro-phenyl)-N-((trans)-2-hydroxy-cyclohexyl)-
nicotinamide,
6-(4-chloro-phenyl)-5-cyclopropylmethoxy-pyrazine-2-carboxylic acid ((R)-1-
hydroxymethyl-3-methyl-butyl)-amide,
5-(4-chloro-phenyl)-N-(2-hydroxy-3-methoxy-propyl)-6-(2-methoxy-ethoxy)-nicotinamide,



5-(3,4-dichloro-phenyl)-N-((S)-1-hydroxymethyl-3-methyl-butyl)-6-pyrrolidi
n-l-yl- nicotinamide, 149
5-(4-chloro-3-methyl-phenyl)-N-((S)-1- hydroxymethyl -3-methyl-butyl)-6-pyr
rolidin-l-yl- nicotinamide, 5 -(2-fluoro-phenyl)-N-((R)-1-hydroxymethyl-3
-methyl-butyl)-6-pyrrolidin- | -yl- nicotinamide,

5-(2: fﬁr&aﬂp@a@ﬁ%wg %&(&ﬁiﬁ%@x@ﬁgwm@%@mmkpw&ﬁ RYRHR 2 hydroxy-
nicptinamide

¥ Clyhﬁ)r% erI;8 ) -N-((R)-1-hydroxymethyl-3-methyl-butyl)-6-pyrrolidin- | -yl-

6- %18@9%@11@@13 S chS RS PhEFIN R ALRY df sy Reattig-aeid (2-cyclopropyl-2-

hydmej;hpq}dwtyl)nﬁ@yrrohdm -l-yl- nicotinamide,

é/ 'eﬁl(%it% 3hsl ??E% Oro% )ﬁGGIn X'Eﬁi %EQYég%Eﬁc)[x%P%ﬁé%k%}mde

5- (i«-glﬂl@@ﬁ}amqypsl\fcgll 6“8 ggiar@g)-ofc ohexyi) 6 1sopr0poxy~mcot1nam1de

5-(#ydhiony:piethylyvhietRyI Ryl droidec widhak dhasracedivathl aabptadtexy)-
nicoaligdhgreof. 36. Compounds of the formula | havmg the formula R7 6

5 R T b e A S B P e S gt -
nicotinamide,

6-(4-fluoro-phenyl)-5-((R)-2-methoxy-propoxy)-pyrazine-2-carboxylic acid (2-cyclopropyl-
2-hydroxy-propyl)-amide,

5-(4-chloro-phenyl)-N-((1 R, 2R)-2-hydroxy-cyclohexyl)-6-((S)-2-methoxy-propoxy)-
nicotinamide,

6-sec-butoxy-5-(4-chloro-phenyl)-N-((1 R, 2R)-2-hydroxy-cyclohexyl)-nicotinamide,
5-cyclopropylmethoxy-6-(4-trifluoromethyl-phenyl)-pyrazine-2-carboxyvlic acid (2-
cyclopropyl-2-hydroxy-propyl)-amide,
6-(4-chloro-phenyl)-5-(3-methyl-butylamino)-pyrazine-2-carboxylic acid ((R)-2-
cyclopropyl-2-hydroxy-propyl)-amide,
6-(4-chloro-phenyl)-5-cyclopropylamino-pyrazine-2-carboxylic acid ((R)-2-cyclopropyl-2-
hydroxy-propyl)-amide,
6-(4-chloro-phenyl)-5-(3-methoxy-azetidin-1-y1)-pyrazine-2-carboxylic acid ({R)-2-
cyclopropyl-2-hydroxy-propyl)-amide,

5-(4-chloro-phenyl)-N-((1R, 2R)-2-hydroxy-cyclohexyl)-6-[3-(2-oxo-pyrrolidin-1-y1)-
propoxy |-nicotinamide,

5-(4-fluoro-phenyl)-N-((1 R, 2R)-2-hydroxy-cyclohexyl)-6-(3-methoxy-propoxy)-
nicotinamide,
6-(4-chloro-phenyl)-5-[(S)-1-(tetrahydro-furan-2-yhmethoxy]-pyrazine-2-carboxylic acid
((S)-2-cyclopropyl-2-hydroxy-propyl)-amide,
N-(2-cyclopropyl-2-hydroxy-propyl)-6-(cyclopropylmethyl-methyl-amino)-5-(4-fluoro-
phenyl)-nicotinamide,
5-(4-chloro-phenyl)-N-(2-cyclopropyl-2-hydroxy-propyl)-6-(methyl-propyl-amino)-
nicotinamide,

S-cyclopropylmethoxy-6-(4-trifluoromethyl-phenyl)-pyrazine-2-carboxylic acid ((R)-2-
cyclopropyl-2-hydroxy-propyl)-amide,
N-{(8)-2-cyclopropyl-2-hydroxy-propyl)-6-(2-methoxy-ethoxy)-5-(4-trifluoromethyl-

phenyl)-nicotinamide,
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S-(4-chloro-phenyl})-N-(2-cyclopropyl-2-hydroxy-propyl}-6-[(2-methox y-ethyl)-methyl-
amino j-nicotinamide,
3'-(4-chloro-phenyl)-3.4,5,6-tetrahydro-2 H-[ 1,2 Tbipyridinyl-5'-carboxylic acid (2-
cyclopropyl-2-hydroxy-propyl)-amide,
N-(($)-2-cyclopropyl-2-hydroxy-propyl)-6-cyclopropylmethoxy-5-(4-trifluoromethoxy-
phenyl)-nicotinamide,
S-(4-chloro-phenyl}-N-((S)-2-cyclopropyl-2-hydroxy-propyl)-6-(2-methyl-2 H-[1,2 4]iriazol-
3-ylmethoxy)-nicotinamide,
5-(4-chloro-phenyl)-N-((S)-2-cyclopropyl-2-hydroxy-propyl)-6-(pyridin-4-ylmethoxy)-
nicotinamide,

6-(4-fluoro-phenyl)-5-(2,2,2-trifluoro-ethoxy)-pyrazine-2-carboxylic acid ((5)-2-
cyclopropyl-2-hydroxy-propyl)-amide,
S-cyclopropylmethoxy-6-(4-fluoro-phenyl)-pyrazine-2-carboxylic acid ((J R, 2R)-2-hydroxy-
cyclohexyl)-amide,
5-(4-cyano-phenyl)-N-((R)-2-cyclopropyl-2-hydroxy-propyl)-6-cyclopropylmethoxy-
nicotinamide,
5-(4-chloro-phenyl}-N-((S)-2-cyclopropyl-2-hydroxy-propyl)-6-cyclopropylmethoxy-
nicotinamide,
6-cyclopropylmethoxy-5-(4-fluoro-phenyl)-N-(1-hydroxymethyl-cyclopentyl)-nicotinamide,
5-[{bis-(2-hydroxy-ethyl)-amino]-6-(4-chloro-phenyl)-pyrazine-2-carboxylic acid ((R)-2-
cyclopropyl-2-hydroxy-propyl)-amide,
5-(5-bromo-furan-2-ylethynyl)-6-(4-chloro-phenyl)-pyrazine-2-carboxylic acid ((R)-2-
cyclopropyl-2-hydroxy-propyl)-amide,

5-(4-chloro-phenyl)-N-((1R, 2R)-2-hydroxy-cyclohexyl)-6-(3-methoxy-prop-1-ynyl)-
nicotinamide,

5-(4-chloro-phenyl)-6-cyclopropylethynyl-N-((/ R, 2R)-2-hydroxy-cyclohexyl)-nicotinamide,
5-(4-chloro-phenyl)-6-cyclopropylmethoxy-N-((/ R, 2R)-2-hydroxy-cyclohexyi)-2-methyl-
nicotinamide,

5-(2-pyridin-3-yl-ethyl)-6-(4-trifluoromethoxy-phenyl}-pyrazine-2-carboxylic acid ((R)-2-
cyclopropyl-2-hydroxy-propyl}-amide,

5-(4-chloro-phenyl)-N-((1 R, 2R)-2-hydroxy-cyclohexyl)-2-methyl-6-(2,2, 2-trifluoro-
ethoxy)-nicotinamide,

6-(4-chloro-phenyl)-S-thiomorpholin-4-yl-pyrazine-2-carboxylic acid ((R)-2-cyclopropyl-2-
hydroxy-propyl}-amide,
6-(4-chloro-phenyl)-5-(4,4-difluoro-piperidin-1-yl)-pyrazine-2-carboxylic acid ((R)-2-
cyclopropyl-2-hydroxy-propyl)-amide,
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6-(4-chloro-phenyl)-5-(2-cyclopropyl-ethyl)-pyrazine-2-carboxylic acid ((R)-2-cyclopropyl-
2-hydroxy-propyl)-amide,
5-(2-pyridin-2-yl-ethyl)-6-(4-trifluoromethoxy-phenyl)-pyrazine-2-carboxylic acid ((R)-2-
cyclopropyl-2-hydroxy-propyl)-amide,
6-(4-fluoro-phenyl)-5-piperidin-1-yl-pyrazine-2-carboxylic acid ((R)-2-cyclopropyl-2-
hydroxy-propyl)-amide,

5-(4-chloro-phenyl)-N-((1 R, 2R)-2-hydroxy-cyclohexyl)-6-[2-(1-hydroxy-cyclopentyl)-
ethyl]-nicotinamide,
6-cyclopropylmethoxy-5-(4-fluoro-phenyl)-N-((R)-3,3,3-trifluoro-2-hydroxy-2-methyl-
propyl)-nicotinamide,

5-(4-chloro-phenyl)-6-cyclopropylmethoxy-N-((1R, 2R)-2-hydroxy-cyclohexyl)-2-
trifluoromethyl-nicotinamide
N-((S)-1-hydroxymethyl-3-methyl-butyl)-5-(3-methoxy-pheny)-6-pyrrolidin-1-yl-
nicotinamide,
N-((S)-1-hydroxymethyl-3-methyl-butyl)-5-(4-methoxy-phenyl)-6-pyrrolidin-1-yl-
nicotinamide,
5-(4-chloro-3-methyl-phenyl)-N-((R)-1-hydroxymethyl-3-methyl-butyl}-6-pyrrolidin-1-yi-
nicotinamide,
N-((R)-1-hydroxymethyl-3-methyl-butyl}-5-(3-methoxy-phenyl)-6-pyrrolidin-1-yl-
nicotinamide,
N-{(R)-1-hydroxymethyl-3-methyl-butyl}-5-(4-methoxy-phenyl)-6-pyrrolidin-1-yl-
nicotinamide,
N-((R)-1-hydroxymethyl-3-methyl-butyl}-6-pyrrolidin-1-y1-5-(4-trifluoromethyl-phenyl)-
nicotinamide,
N-((R)-1-hydroxymethyl-3-methyl-buty]}-6-pyrrolidin-1-yl-5-(4-trifluoromethoxy-phenyl)-
nicotinamide,
5-(4-cyano-phenyl)}-N-((R)-1-hydroxymethyl-3-methyl-butyl)-6-pyrrolidin-1-yl-
nicotinamide,
N-((1R,2R)-2-hydroxy-cyclohexyl}-6-[2-(3-methyi-3H-imidazol-4-yl)-ethyi]-5-(4-
trifluoromethyl-phenyl)-nicotinamide,

(R)-2-{|6-(4-fluoro-phenyl)-5-pyrrolidin- 1-yl-pyrazine-2-carbonyl]-amino } -3-methyl-
butyric acid methyl ester

6-(4-butylcarbamoyl-butoxy)-5-(4-chloro-phenyl)-N-({/ R, 2R)-2-hydroxy-cyclohexyl)-
nicotinamide,

5-[4-(2-butylcarbamoyl-ethyl)-phenyl}-6-cyclopropylmethoxy-N-((/ R, 2R)-2-hydroxy-
cyclohexyl}-nicotinamide,
5-(2,4-dichloro-phenyl)-N-(2-hydroxy-ethyl)-6-propoxy-nicotinamide,
6-cyclopentylmethoxy-5-(2,4-dichloro-phenyl)-N-(2-hydroxy-ethyl)-nicotinamide,
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5-(4-chloro-phenyl)-N-((S)-1-hydroxymethyl-3-methyl-butyl)-6-pyrrolidin- 1 -y1-
nicotinamide,
5-(3,4-dichloro-phenyl)-N-((S)-1-hydroxymethyl-3-methyl-butyl)-6-pyrrolidin-1-yl-
nicotinamide,
5-(4-chloro-3-methyl-phenyl)-N-({S)-1-hydroxymethyl-3-methyl-butyl)-6-pyrrolidin-1-yl-
nicotinamide,
5-(2-fluoro-phenyl)-N-((R)-1-hydroxymethyl-3-methyl-butyl)-6-pyrrolidin-1 -y1-
nicotinamide,
5-(4-fluoro-phenyl)-N-({R)-1-hydroxymethyl-3-methyl-butyl)-6-pyrrolidin-1-yl-
nicotinamide,
5-(3-chloro-phenyl)-N-((R)-1-hydroxymethyl-3-methyl-butyl)-6-pyrrolidin-1-yi-
nicotinamide,

S-(4-chloro-phenyl)-N-({ R)-1-hydroxymethyl-3-methyl-butyl)-6-pyrrolidin-1-yl-
nicotinamide,
3-(3,4-dichloro-phenyl)-N-((R)-1-hydroxymethyl-3-methyl-butyl)-6-pyrrolidin-1-yl-
nicotinamide,

3'-(3-chloro-phenyl)-3,4,5,6-tetrahydro-2 H-[ 1,2 |bipyridinyl-5'-carboxylic acid ((S)-1-
hydroxymethyl-3-methyl-butyl)-amide,

and all pharmaceutically acceptable salts thereof.

36. Compounds of the formula I having the formula

wherein A, R! to R®, R and R!” are as defined in claim 1, and pharmaceutically

acceptable salts thereof,
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