WO 2012/ 062730PCT/ EP2011/ 069603 Process for the preparation of

3-(6-am no-pyridin-3yl)-2-acrylic acid derivatives The present invention
rel at es twoaofwesss for the preparation of a conpound etTidreoifi@tswus a |,
whi ch can be used in the preparation of conpounds which inhibit the enzynme
5TAFl a (activated thronmbin-activatable fibrinolysis inhibitor), and to the
novel intermnedi ate conpounds used therein. The enzyne TAFl a is produced for
exanpl e through thrombin activation fromthe thronbin-activatable
fibrinolysis inhibitor zynogen (TAFI). The enzynme TAFI is also 10 referred
to as pHrasess for toapepaypiipt ota4e-aB)inprycidimdxy-Requtryltaaed deovatives

procar boxypepti dase R and is a proenzyne simlar to carboxypeptidase B (L.
Baj zar, Arterioscler. Thronmb. Vasc. Biol. 2000, pages 2511 - 2518). During
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steps) and start from expensive im dazoyl acetic acid 1 towards conpound
pathological processes of thrombus formation may lead to serious pathological states in
humans.
Just like excessive coagulation may lead to serious pathological states caused by
thrombosis, an antithrombotic treatment entails the risk of unwanted bleeding through

30 disturbance of the formation of a necessary hemostatic plug. Inhibition of TAFla

increases endogenous fibrinolysis - without influencing coagulation and platelet

aggregation - i.e. the disturbed equilibrium is shifted in favor of fibrinolysis. It is thus



156 or 7. This strategy necessitates the use of protection and deprotection
sequences, thus severely limting the synthetic efficiency. Schene 1
2012 M50 0/0201B8/ 062730PCT/ EP2011/ 069603 3 67 It lras/Erovviioesns f ound
that the di sadvantages nenti oned can be avoided by a short and 5efficient
synthetic route which al so di spenses with costly and i nconveni ent
purification steps such as columm chrorat ogr aphy. The object is achieved
by using Nl-substituted i m dazoyl acetic acid derivatives as starting
conmpounds for the synthetic route, which allows the preparation of a
conpourm)smiﬁ bétbrterdoainterithe dufldup oherﬂliobzlally e@levardﬁhsmlms angl tgdmfegaisel ds
ntlon th rel at e cess

and wi th hi urit The ef ore.
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st er eoiigpEREH Csd Biatd H¥mbiiagie RAHEss ¢ pidbablyorditbdd exsttted (Bourhd @l of

these fornms in any ratio, where
J. Thrombosis and Haemostasis, 1, 2003, pages 1566 — 1574).

5 Inhibitors of TAFla have already been described in the International Applications

WO03/013526 and WO2005/105781. A region-specific synthesis of N-substituted
imidazoles from a-amino acids is described by Ning Xi et al; Tetrahedron Letters, Vol.

46, No. 43, , 2005, pages 7315-7319.

10  The synthetic routes used to prepare compounds of formula I in the prior art have
synthetic strategies with a late introduction of the R1 group. This is shown in Scheme 1
and is highly advantageous for the elucidation of structure-activity-relationships as this
strategy allows high diversity at the end of the synthesis. The synthetic routes described
are long (7-8 steps) and start from expensive imidazoyl acetic acid 1 towards compound

15 6 or 7. This strategy necessitates the use of protection and deprotection sequences,

thus severely limiting the synthetic efficiency.
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A2 is am nopyridyl, in which am nopyridyl is unsubstituted or substituted
i ndependently of one another once, twice or three tines by hal ogen or
met hyl , YwD=01%0637368) - cycl oal kyl , in which cycloal kyl i ecumpodsiosdcos ed or
substituted 20i ndependently of one another once, twice or three tinmes by
R1, where Rl is WD 2012/ 062730PCT/ EP2011/ 069603 4 a) phenyl, where phenyl
i's unsubstituted or substituted once, t3M ce or three tines independently of
one anot her by -(Cl-C4) alkyl, b) halogen, c) -(Cl-C4)-al kyl,
5d) - (C3-C6) -cycl oal kyl, e) -CF3, f) -0-CF3, g) triazolyl or h) pyridinyl,
10R15 i san am no-protlecting group and Z isl)-(Cl-C6)-al kyl, 2)
-(C1-C6)-al kyl -OH, 3)| -(C1l-C4)-al kyl ene- (C3-C6) -cycl oal kyl, 4) -CH2-phenyl,
wherei n phenyl is unsjubstituted or substituted once or tw ce 15by NO2 or
met hoxy, 5) -CH2-CH OH2 or 6 ’
-(Cl-ClO)-aIkyIene-C)CXO)-On%tB-CB)-cycIoaIkyI, whi ch conpri ses 55 reacting
a conpound of the formul a @SBIY , ﬁ>

/ V7

N s ~ N

» CO,H
H,N" N HN" N

It has now been found that the disadvantages mentioned can be avoided by a short and
5 efficient synthetic route which also dispenses with costly and inconvenient purification

steps such as column chromatography.
The object is achieved by using N1-substituted imidazoyl acetic acid derivatives as
starting compounds for the synthetic route, which allows the preparation of a compound

10 of formula | in a few chemical reaction steps, in good yields and with high purity.

The invention therefore relates to a process for obtaining the compound of the

formula |
R15—A2
o\
Z—O0 N

15 and/or all stereoisomeric forms of the compound of the formula | and/or mixtures of
these forms in any ratio, where
A2 is aminopyridyl, in which aminopyridyl is unsubstituted or substituted independently
of one another once, twice or three times by halogen or methyl,

Yis -(C3-Cg)-cycloalkyl, in which cycloalkyl is unsubstituted or substituted

20 independently of one another once, twice or three times by R1,

where R1 is



N(I'V) 200 OZ with the conmpound of formula VII R15-A2-CHQ(VIIl) wherein R15
i's an am no-protecting group, to give a conmpound of fornula I, or B)

opt i onal lwoaoampound of the fornula | which has been preparesiibyosps ocess
step 25A) and occurs owing to its chemcal structure in enantioneric forns
being fractionated by salt formation with enantiopure acids or bases,
chromat ography on chiral stationary phases or derivatization using chiral
enant i opure conpounds WD 2012/ 062730PCT/ EP2011/ 069603 5 such as am no

aci ds, separation of the diastereoners obtained in this way, and

el i m nati onagf t lpeeohl malerawhienyhisyunsunsttuteatos substiwied canantwioewrghree

2) The invention,alsa relates.to.a process for ~obtajning the conpound of
the formila | 5 WHSSINASPET ”P{oog)?tnieoﬁnoﬁﬁ?rnbmpéﬁééiﬁalkxgyri dyl is

unsubsti t ut or h%‘bgj%tni tuted i ndependently of one anot her once, tw ce or
three tinmes by halogen'or nmethyl, Y is-(C3-C8)-cycloal kyl, in which

cycl oal kyl ic3 unsibsCigh-aligdi or substituted 10i ndependently of one anot her
once, twice or three tines by RlL, where RlL is a) phenyl, where phenyl is
uns@bstitut €l or -EigSE)cucledlkyhce, twice or three times independently of
one another by -(Cl-C4) al kyl, b) hal ogen, 15c)-(Cl-C4)-al kyl, d)
-(C3-06)-cy@&oal kK¢F3. e) -CF3, f) -0-CF3, g) triazolyl or 20h)pyridinyl,

f) -O-CF3,
g) triazolyl or
h) pyridinyl,
10 R15is an amino-protecting group and
Zis 1) -(C1-Cg)-alkyl,
2) -(C1-Cg)-alkyl-OH,
3) -(C1-Cy)-alkylene-(C3-Cg)-cycloalkyl,
4) -CHo-phenyl, wherein phenyl is unsubstituted or substituted once or twice
15 by NO2 or methoxy,

5) -CH2-CH=CH> or
6) -(C1-C1p)-alkylene-O-C(0O)-O-(C3-Cg)-cycloalkyl,
which comprises

A) reacting a compound of the formula IV

_Y
N
|
N (IV)
0 07 ~0—z

with the compound of formula VII
R15-A2-CHO (VI
wherein R15 is an amino-protecting group, to give a compound of formula |, or
B) optionally a compound of the formula | which has been prepared by process step
25 A) and occurs owing to its chemical structure in enantiomeric forms being
fractionated by salt formation with enantiopure acids or bases, chromatography

on chiral stationary phases or derivatization using chiral enantiopure compounds



R15 i san am no protecting group selected fromtert-butyl oxycarbonyl,
benzyl oxycar bonyl, p-nethoxybenzyl carbonyl, N-fornyl, N-acetyl, Nbenzyl,
N- 1- (di phwoybjsetsyl , N-trityl, (4-nethoxyphenyl)di phenypcmmebyilijocddosli al kyl
phosphor am dates and N-p-tol uenesul fonyl, and 25Z is1)-(Cl-C6)-al kyl, 2)
-(Cl-C6)-al kyl -CH, 3) -(Cl-C4)-al kyl ene-(C3-C6)-cycl oal kyl or 4)

-(C1-C10) - al kyl ene-O- C(0)-0-(C3-C6) -cyd oal kyl. WD

2012/ 062730PCT/ EP2011/ 069603 6 3) The invention also relates to a process
for obtaining the conpound of the formula | where A2 is 2-am nopyridyl,
whi ch i s unsubbtastaming anids; separationef the digséeréontdry obfainee irathis way, and e,
twice or three.tines F, . L or methyl, 5Y is -(C3-C8)-cycloal kyl,
i whi on oy Buat eae rbirgkevilanerdipSTte e TR Nt 1y of ons
anot her once, twice or three tinmes by Rl, where Rl is a)phenyl, where
phenyl is unsubstituted or substituted once, twice or three tines

i ndeperdelid ipventiomalsneslaies tBya pracese4dyr abiaiming 1oe conpaungeof e formula |

- ( -C@H%%kyl , d) -(C3-C6)-cycloalkyl, e) -CF3, f) -0-CF3, 15g)chlorine,
h) Triazol'yl or i) pyridinyl, R15 istert-butyloxycarbonyl, and Z

i s-(CL-ABs- al kyl aptin®gyrayl, -in which aminopyridyl is unsubstituted or substituted

independently of one another once, twice or three times by halogen or

methyl,
Yis -(C3-Cg)-cycloalkyl, in which cycloalkyl is unsubstituted or substituted
10 independently of one another once, twice or three times by R1,
where R1 is

a) phenyl, where phenyl is unsubstituted or substituted once, twice or three

times independently of one another by -(C1-C4) alkyl,

b) halogen,

15 c) -(C1-Cy)-alkyl,
d) -(C3-Cg)-cycloalkyl,
e) -CF3,
f) -O-CF3,
g) triazolyl or

20 h) pyridinyl,

R15is an amino protecting group selected from tert-butyloxycarbonyl,

benzyloxycarbonyl, p-methoxybenzylcarbonyl, N-formyl, N-acetyl, N-
benzyl, N-1-(diphenyl)methyl, N-trityl, (4-methoxyphenyl)diphenylmethyl,

N-dialkyl phosphoramidates and N-p-toluenesulfonyl, and

25 Zis 1) -(C1-Cg)-alkyl,
2) -(C1-Cg)-alkyl-OH,
3) -(C1-Cy)-alkylene-(C3-Cg)-cycloalkyl or
4) -(C1-C1p)-alkylene-O-C(0O)-O-(C3-Cg)-cycloalkyl.



20 4)The invention further relates to a process for obtaining the conpound
of the formula | where A2 is 2-am nopyridyl, R15 istert-butyl oxycarbonyl,
25Y is - (W8-20B)osewel oal kyl , which is unsubstituted or swpbstarharti®cocby one or
two methyl and Z is-(Cl-C4)-al kyl. The term " (C1-C6)-al kyl" or

"(Cl-C10)-al kyl" nmeans hydrocarbon radi cal s whose carbon chain is
strai ght-chain or branched and conprisé& 1 to 6 carbon atons or 1 to 10
30carbon atons, for exanple nethyl, ethyl, propyl, isopropyl, butyl,

i sobutyl, tertiary butyl, WD 2012/062730PCT/ EP2011/ 069603 7 pentyl,

i sopentd)[Thenpegriianyalisohebaigs to2a pratiese forydtiainimgthenemhpaynd ohtstfprmuladt anyl ,
nonanyl or decan&\l/. The term " (C3-C8)-cycl oal kyl" nmeans radicals such as
conmpounds derive r1“?”3m 3- to 8- menber ed nonocycl es such as

cycl opragpil 2-avfopyHbyYl whidkeisQpRubglitutey 6t Slistiited R piaeptly of 8he
cyclooctanyl. The term"CHO' is a fornyl residue. The term

" (C1- CB) - al lytharoneeatygcaioe drisedimerchy s ChdBhaabmettlhanol , 1- propanol ,

i I, A j - - . Th
B PRl e 98 POPlyc5 98y AR B by The
10t er m " hal qagthernRAfy of bH?%hB%er%'c@er\ﬂée PHREL &Y by R4 ne. S) A further

aspect of the invention relates to cohpounds of the formufa | R 1 5-A2
where R1 is
a) phenyl, where phenyl is unsubstituted or substituted once, twice or three

times independently of one another by -(C1-C4) alkyl,

10 b fluorine,

)
) -(C1-Cy)-alkyl,

d) -(C3-Cg)-cycloalkyl,
)

e -CF3,
f) -O-CF3,
15 g) chlorine,
h) triazolyl or
) pyridinyl,
R15is tert-butyloxycarbonyl, and

Zis -(Cq-Cg)-alkyl or benzyl.
20
4) The invention further relates to a process for obtaining the compound of the
formula | where
A2 is 2-aminopyridyl,
R15 istert-butyloxycarbonyl,
25 Yis -(Cz-Cg)-cycloalkyl, which is unsubstituted or substituted by one or two methyl

andZis -(C1-Cyg)-alkyl.

The term “(C1-Cg)-alkyl” or “(C1-C1g)-alkyl” means hydrocarbon radicals whose carbon

chain is straight-chain or branched and comprises 1 to 6 carbon atoms or 1 to 10

30 carbon atoms, for example methyl, ethyl, propyl, isopropyl, butyl, isobutyl, tertiary butyl,



A2 isam nopyridyl, in which am nopyridyl is unsubstituted or substituted
15i ndependent |y of one another once, twice or three tines by hal ogen or
met hyl , WwbDe{2@82138) - cycl oal kyl, in which cycloal kyl ispomspbetiiotashed or
substituted i ndependent|y of one another once, tw ce or three
times by Rl, wherein Rl is 20a)phenyl, where phenyl is unsubstituted or
substituted once, twice or three tines 7 ndependently of one another by
-(Cl-4) alkyl, b) halogen, c) -(Cl-C4)-al kyl, d) -(C3-C6)-cycloal kyl,
25e)-CF3, f) -0-CF3, g) triazolyl or WD 2012/ 062730PCT/ EP2011/ 069603 8
h) pyr i diemyl, iseasntyk aropantyd-hexgt, @:3-dingetly buparsm dmedhesyl) hewtyl osjarpl kyl |,
2)-(C1-C6)-al kyl -OH, 53)-(Cl-C4)-al kyl ene- (C3-C6) -cycl oal kyl, 4)

- CHz- pﬁ@ﬁép}ll %@Cénxl'phenyl i s unsubstituted or substituted once or tw ce

by NO2 Tore t@ﬂ’hh@@gﬂng)c @éﬁ&a@'ﬂn@bﬂs e4di6als such as compounds derived from 3- to 8-
- (C1-C10) - al kyl ene- CY,(CO) -0-(C3-C6)-cycl oal kyl . 10
membered monocycles such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,

5 cycloheptyl or cyclooctanyl.
The term “CHQO” is a formyl residue.

The term "(C4-Cg)-alkyl-OH" means alcohols such as methanol, ethanol, 1-propanol,

isopropanol, 1-butanol, isobutanol, sec-butanol, pentanol or hexanol.

The term “-CHo-phenyl” means benzyl. The term “-CH-CH=CH»2" means allyl. The

10 term “halogen” means fluorine, chlorine, bromine or iodine.

5) A further aspect of the invention relates to compounds of the formula |
R15—A2

o. N\

Z N=Y ()
Z—0 N= in which
A2 is aminopyridyl, in which aminopyridyl is unsubstituted or substituted
15 independently of one another once, twice or three times by halogen or
methyl,
Yis -(C3-Cg)-cycloalkyl, in which cycloalkyl is unsubstituted or substituted

independently of one another once, twice or three times by R1,
wherein R1 is
20 a) phenyl, where phenyl is unsubstituted or substituted once, twice or three

times independently of one another by -(C1-C4) alkyl,

b) halogen,

c)  -(Cq1-Cy)-alkyl,

d) -(C3-Cg)-cycloalkyl,
25 e) -CFa,

f) -O-CF3,

g) triazolyl or



6) The
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times
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invention further relates to conpounds of the fornula | in which A2
opyridyl, in which am nopyridyl is unsubstituted or substituted
ndewdl2g1fe230e anot her once, twi ce or three tinespoy/Eradiogemodr

15Y is-(C3-C8)-cycloal kyl, in which cycloal kyl is unsubstituted or
tuted i ndependently of one another once, twice or three
by RlL, wherein Rl is a)phenyl, w&re phenyl is unsubstituted or
tuted once, twice or three times independently of one another by

-(Cl-4) al kyl, 20b)hal ogen, c) -(Cl-C4)-al kyl, d) -(C3-C6)-cycloal kyl, e)

- CF3,

group
p- et h
N-trit
N-p-to
isl)-(

f) -0hCF3, pgEdWLi azol yI or h) pyri dinyl, R15 isan am no protecting

iﬂim ed fromtert-b % car rE] yl, benzyl oxycar bonyl ,

@nzyl CQPb%ﬂgr/‘P PIRG |p9}ﬁfour&|_ag etyl, Nbenzyl, N-1-(diphenyl)nethyl,
Yis (4ynet h@(,]y%@@}ﬂ)dl phenyl nmet hyl , 30N-di al kyl phosphoram dat es and
| uenesul fonyl, and V\D 2012/ 062730PCT/ EP2011/ 069603 9 Z

Cl- G al kG 1-Bp)-alkyl-OBb) - al kyl - OH, 3)

-(Cl-C4) - al kyl ene- (C3-C6) -cycl oal kyl or 4)
- (C3- C10) - alRy| en>10Ca)-@kytenecd-EOs)ycloaddykyl . 5 7) The invention further

rel ate

10

15

20

25

30

s to %orrpOt_J(r;lﬂsz Sgegy?ew;grre%ukﬁeéylllg u\agbbshututed or substituted once or twice
by NO2 or methoxy,
5) -CH2-CH=CH> or
6) -(C1-C1p)-alkylene-O-C(0O)-O-(C3-Cg)-cycloalkyl.

6) The invention further relates to compounds of the formula | in which

A2 is aminopyridyl, in which aminopyridyl is unsubstituted or substituted
independently of one another once, twice or three times by halogen or
methyl,

Yis -(C3-Cg)-cycloalkyl, in which cycloalkyl is unsubstituted or substituted

independently of one another once, twice or three times by R1,
wherein R1 is
a) phenyl, where phenyl is unsubstituted or substituted once, twice or three

times independently of one another by -(C1-C4) alkyl,

b) halogen,
C) -(C1-Cyg)-alkyl,
d) -(C3-Cg)-cycloalkyl,
e) -CF3,
f) -O-CF3,
g) triazolyl or
h) pyridinyl,
R15is an amino protecting group selected from tert-butyloxycarbonyl,

benzyloxycarbonyl, p-methoxybenzylcarbonyl, N-formyl, N-acetyl, N-
benzyl, N-1-(diphenyl)methyl, N-trityl, (4-methoxyphenyl)diphenylmethyl,

N-dialkyl phosphoramidates and N-p-toluenesulfonyl, and



A2 is 2-aminopyridyl, which is unsubstituted or substituted independently
of one another once, twice or three tines by F, d, Br, | or nethyl, Y is
- (C3- C8) -wpcbralskish, which is unsubstituted or substitutred/Bryo10069603 two
met hyl, 10R15 istert-butyl oxycarbonyl, and Z is-(Cl-C4)-al kyl or benzyl.
8) The invention further relates to conpounds of the formula | in which A2
is 2-am nopyridyl, 15Y is -(C3-C8)-cycl®al kyl, which is unsubstituted or
substituted by one or two nethyl, R15 istert-butyl oxycarbonyl, and Z
is-(Cl-C4)-alkyl. 9)The invention further relates to a process for

obt ai nidig cdipounds-66)@Eleylfornula 2011, A2 which conprises Creacting a
conpound of the formulal R1 5 -A2 (1) wherein WO

2012/ 062730RCT/ EFtbtEpd@ded®H.0 A2 is ami nopyridyl, in which ami nopyri dyl

i s unsubstituyted ubstitut ed i ndependently of one another once, tw ce or
three tines By ha&ﬁgﬂ?@ﬁkyﬁ%l%&s'%ﬁ?i CE’@BQ-' &)-cycl oal kyl, in which
cycl oal kyl i, unsybstituted or su i futed i ndependently of one anot her
once, tw ce4§r tﬁ¢tg1ébt1px'€ y!)%pel_@,— 8@517\Pé¢d:‘3—§§51|0¥ oaff](yp
5
7) The invention further relates to compounds of the formula | in which
A2 is 2-aminopyridyl, which is unsubstituted or substituted independently of one

another once, twice or three times by F, Cl, Br, | or methyl,

Yis -(Cz-Cg)-cycloalkyl, which is unsubstituted or substituted by one or two methyl,

10 R15 istert-butyloxycarbonyl, and
Zis -(C1-Cy)-alkyl or benzyl.

8) The invention further relates to compounds of the formula | in which
A2 is 2-aminopyridyl,
15 Yis -(Cz-Cg)-cycloalkyl, which is unsubstituted or substituted by one or two methyl,

R15 istert-butyloxycarbonyl, and
Zis -(C1-Cy)-alkyl.

9) The invention further relates to a process for obtaining compounds of the formula
20 1

H

A2

\
o)
7 “N—Y (1)

HO N

which comprises
C) reacting a compound of the formula |
R15—A2

o\
Z—0 N wherein



a) phenyl, where phenyl is unsubstituted or substituted once, tw ce or
three tines independently of one another by -(Cl-C4) al kyl, b) hal ogen, c¢)
- (C1- C4) -wbkyi20610d) - (C3- C6) -cycl oal kyl, e) -CF3, f) -O0eCEEP2@1/06960RZ0! VI
or h) pyridinyl, and 15R15 is an am no protecting group Z

isl)-(Cl-C6)-al kyl, 2) -(Cl-C6)-al kyl-CH, 3)

-(C1-A4) - al kyl ene- (C3-C6) -cycl oal kyl, 4) - CH2-phenyl, wherein phenyl is
unsubstituted or substituted once or twi ce 20by NO2 or mnet hoxy, 5)
-CH2-CH. CH2 or 6) -(Cl1-C10)-al kyl ene-O C(0)-0-(C3-C6)-cycloal kyl, with an
aci d t dAQisvanminepynmylind wifich amindryridy| isamsDpetituteshart sybsiitutetpadenrerdsent!ie
formula I i ch has been prepared b r OCES tep 25C), and occurs owing to
s chem cal™l SOPGEPINE THreaHARE b tREFEs B PaBicRD FTabtPhnat ed by st
for mat ivoR M@-W&VCI@QW@E iRGhih efciddrR@ESs uRSUSsSTRitea R RBIYsBtltedi 1 al
stationary phases or derivatization using chiral enantiopure conpounds such
as am no aciritiepespepatiabf one ahotHee oficastweteonthree dihies MeR1i n this way, and
elipination of the chiral auxiliary groups into the pure enantionmers. WO
2012/ 08 EIBITISEP2011/ 069603 11 Suitable acids are for exanpl e mineral

aci ds such HBr, I is hs b i L A&y i

acetic aci d@tri PPSO b%@ﬁ%#@gﬁ%mc ac}ué%?ﬁ{‘ér@fspﬁg?%g@g% (ﬁémg%lﬁg t@iene
al so be used, pr éifrasridepandardlyiaf caei ahotisern mer(Cs-Ggkdlkylh step C) are et her
type solvents such as tetrahydrofuran (THF), dioxane or tert-butyl methyl
et her (MIBEP) or hgfigsii c sol vents such as water or al cohols. 10) The
invention also rel-at rocess for obtaining the conpound of the
fornula Il ere_aCfi1_%§")_t61(ﬂ(y‘Tt P ° w

10 d) -(C3-Cg)-cycloalkyl,
e) -CF3,
f) -O-CF3,

g) triazolyl or
h) pyridinyl, and
15 R15isan amino protecting group
Zis 1) -(C1-Cg)-alkyl,
2 -(C1-Cg)-alkyl-OH,

w

)
) -(C1-Cy)-alkylene-(C3-Cg)-cycloalkyl,
)

4 -CHo-phenyl, wherein phenyl is unsubstituted or substituted once or twice

20 by NO2 or methoxy,
5) -CH2-CH=CH> or
6) -(C1-C1p)-alkylene-O-C(0O)-O-(C3-Cg)-cycloalkyl,
with an acid to give a compound of formula Il, or

D) optionally a compound of the formula Il which has been prepared by process step

25 C) and occurs owing to its chemical structure in enantiomeric forms being
fractionated by salt formation with enantiopure acids or bases, chromatography
on chiral stationary phases or derivatization using chiral enantiopure compounds
such as amino acids, separation of the diastereomers obtained in this way, and

elimination of the chiral auxiliary groups into the pure enantiomers.
30



A2 isam nopyridyl, in which am nopyridyl is unsubstituted or substituted
10i ndependent |y of one another once, twice or three tines by hal ogen or
met hyl , WwbDe{2@82138) - cycl oal kyl, in which cycloal kyl ispomspbetiiotashed or
substituted i ndependently of one another once, twice or three tinmes by R17
where R1 is 15a)phenyl, where phenyl is unsubstituted or substituted once,
tw ce or three tines independently of ohe another by -(Cl-C4) al kyl, b)

hal ogen, c¢) -(Cl-C4)-al kyl, d) -(C3-C6)-cycloal kyl, 20e)-CF37 f) -0-CF37 Q)
triazolyl or h) pyridinyl, R15 isan am no protecting group selected from
t er t - bifiutiableyacidh eng for exBbrrie yhiogsat acisisrarich gs- Bt Hdkl hdnHyS Qartddiyd,

N-f ormy N- acet N _benzyl, N 1-(diphenyl thyl . N-tri.tyl,. .
L4 et I eeBRaTReRAGRE Ay TaY RrelC Rt Lero prE bR ieNisaed B fifluoroacetic

N- p- t oldepnesn bisemd usé’d]g o) is GedtiCativaSkWent2lsé &b §8p-GY &gl et type

303) - (C1l-A4) - al kyl ene- ( C6) - Cé%—!l oal kyl or
4) - ( Cl-sehM@ntasush aséet@rgoogfucen Io6 pixpeecuitegtbuty \wmethyl ether (MTBE), or

201%/ 0%gﬁg?ﬂé%@%ﬁ/%@gg&gp}%@o%|SThe i nvention also relates to a process

f or “obttaini ng Thé ‘conpoun ormula Il where

10) The invention also relates to a process for obtaining the compound of the formula Il

where
A2 is aminopyridyl, in which aminopyridyl is unsubstituted or substituted
10 independently of one another once, twice or three times by halogen or
methyl,
Yis -(C3-Cg)-cycloalkyl, in which cycloalkyl is unsubstituted or substituted
independently of one another once, twice or three times by R1,
where R1 is
15 a) phenyl, where phenyl is unsubstituted or substituted once, twice or three
times independently of one another by -(C1-C4) alkyl,
b) halogen,
c)  -(Cq1-Cy)-alkyl,
d) -(C3-Cg)-cycloalkyl,
20 e) -CF3,
f) -O-CF3,
g) triazolyl or
h) pyridinyl,
R15is an amino protecting group selected from tert-butyloxycarbonyl,
25 benzyloxycarbonyl, p-methoxybenzylcarbonyl, N-formyl, N-acetyl, N-

benzyl, N-1-(diphenyl)methyl, N-trityl, (4-methoxyphenyl)diphenylmethyl,

N-dialkyl phosphoramidates and N-p-toluenesulfonyl, and

Zis 1) -(C1-Cg)-alkyl,
2) -(C1-Cg)-alkyl-OH,
30 3) -(C1-Cy)-alkylene-(C3-Cg)-cycloalkyl or
4) -(C1-C1p)-alkylene-O-C(0O)-O-(C3-Cg)-cycloalkyl.



A2 is 2-aminopyridyl, which is unsubstituted or substituted independently
of one another once, twice or three tines by F, d, Br, | or nethyl, 5Y is
- (C3-C8) -wpcbmalekysh, in which cycloal kyl is unsubstitutedrar2eubsdcos ut ed

i ndependently of one another once, twice or three tinmes by Rl, where Rl is
a) phenyl , where phenyl is unsubstituted or substituted once, twice or three
ti mes independently of one another by 42Cl-C4) al kyl, 10b)fl uorine, c)
-(Cl-4)-al kyl, d) -(C3-C6)-cycloal kyl, e) -CF3, f) -0-CF3, 15g)chlorine,
h) triazolyl or i) pyridinyl, R15 istert-butyl oxycarbonyl, and Z

i s- (C1-1d9)lhaliRyentmn denzglatesto a piotess ifernvaniaingrg thercdmepoury af e foomuala Il
process for obt ai ning the conpound of the fornmula Il where A2 is 2-am
inopyrl\’mﬂ R15 istert-butyl oxycarbonyl, 25Y is -(C3-C8)-cycloal kyl, which
is unsylstsi tw&m%dkfyrléylb%MldW%Qﬂstbsﬁm%c%r $UBstIREA Yhdeethdéntly of one

is-(Cl-C4)-alk WO 2012/ 062730PCT/ EP2011/ 069603
ano her once, twice or three times by F, ClI, Br, | or methyl,

5 Yis -(C3-Cg)-cycloalkyl, in which cycloalkyl is unsubstituted or substituted

independently of one another once, twice or three times by R1,
where R1 is
a) phenyl, where phenyl is unsubstituted or substituted once, twice or three

times independently of one another by -(C1-C4) alkyl,

10 b fluorine,

)
) -(C1-Cy)-alkyl,

d) -(C3-Cg)-cycloalkyl,
)

e -CF3,
f) -O-CF3,
15 g) chlorine,
h) triazolyl or
) pyridinyl,
R15is tert-butyloxycarbonyl, and
Zis -(C1-Cg)-alkyl or benzyl.

20
12)  The invention further relates to a process for obtaining the compound of the
formula Il where
A2 is 2-aminopyridyl,
R15 istert-butyloxycarbonyl,
25 Yis -(C3-Cg)-cycloalkyl, which is unsubstituted or substituted by one or two methyl

and
Zis -(C1-Cy)-alkyl.



13 13) A further aspect of the invention relates to conpounds of the formnula

Il A2 wherein, A2 is am nopyridyl, in which am nopyridyl is unsubstituted

or substiwoterkdsedependent |y of one anot her once, twi cepon/apbs@dcdcoses by

hal ogen or nmethyl, 5Y is -(C3-C8)-cycloal kyl, in which cycloal kyl is

unsubstituted or substituted independently of one another once, tw ce or

three tines by RL, wherein Rl is a)pheh$l, where phenyl is unsubstituted or

substituted once, twice or three tinmes independently of one another by

-(Cl-4) al kyl, 10b)hal ogen, c) -(Cl-C4)-al kyl, d) -(C3-C6)-cycloal kyl, e)

- CF3, f1R3)-0- CF3, Alfbither aapedtydf the inveption délatds. tolepmpeundswelibe dormuladher

rel ates to conpounds of the foAEula [l in which A2 is am nopyridyl, in

whi ch am i nopyridyl is unsubs uted or substituted independently 200of one

anot her once, twice or three/times by halogen or methyl, Y is

-(C3-C8) -cycl oal kyl, in_whi cycloal kyl is unsubstituted or substituted

i ndependently of one a ce A igr three tines by Rl, wherein Rl

is a) phenyl, where phenWTs un ut ed or(l$ubstituted once, twice or

three 25tines independﬁr&sly of on ther by -(Cl-C4) al kyl, b) hal ogen,
wherein,

A2 is aminopyridyl, in which aminopyridyl is unsubstituted or substituted independently
of one another once, twice or three times by halogen or methyl,

5 Yis -(Cgz-Cg)-cycloalkyl, in which cycloalkyl is unsubstituted or substituted

independently of one another once, twice or three times by R1,
wherein R1 is
a) phenyl, where phenyl is unsubstituted or substituted once, twice or three

times independently of one another by -(C4-C4) alkyl,

10 b halogen,

)
) -(C1-Cy)-alkyl,

d) -(C3-Cg)-cycloalkyl,
)

e -CF3,

f) -O-CF3,
15 g) triazolyl or

h) pyridinyl.

14)  The invention further relates to compounds of the formula Il in which
A2 is aminopyridyl, in which aminopyridyl is unsubstituted or substituted independently
20 of one another once, twice or three times by halogen or methyl,

Yis -(Cz-Cg)-cycloalkyl, in which cycloalkyl is unsubstituted or substituted

independently of one another once, twice or three times by R1,
wherein R1 is
a) phenyl, where phenyl is unsubstituted or substituted once, twice or three
25 times independently of one another by -(C1-C4) alkyl,
b) halogen,
c)  -(Cq1-Cy)-alkyl,



c) -(Cl-C4)-alkyl, WD 2012/062730PCT/ EP2011/ 069603 14 d)

-(C3-C6)-cycloal kyl, e) -CF3, f) -0-CF3, g) triazolyl or 5h)pyridinyl. 15)
The i nvenwoanifosetsber rel ates to conmpounds of the fornulpatigp20m/oedsosh A2 is
2-am i nopyridyl, which is unsubstituted or substituted independently of one

anot her once, twice or three times by F, d, Br, | or nethyl, and 10Y is
-(C3-C8)-cycloal kyl, which is unsubstitf4ted or substituted by one or two
met hyl. 16) The invention further relates to conpounds of the fornula II

in which A2 is 2-am nopyridyl, and Y is -(C3-C8)-cycloal kyl, which is
unsubstitut € or -CidrSB)cucledlkyly one or two nethyl. 15 In the preparation of
the conmpound of the fornula I, a procedure is followed in such a manner
that, first€an 'ﬂ?ﬁazoyl acetic ester of formula IV is placed in a sol vent
and cooled to he conmpound of fornmula IV is activated with an
approprlatefbase'oﬁp S is preferred. Then an fornyl-pyridin of formula

VIl is added,suc £S8S Iver The 20resultant solution or suspension is stirred
under contlﬁﬁes q¥l at -70 C. After an appropriate reaction time, the
conpound of Hyhe gnaﬂya | is precipitated out using a buffer or an acid.

The conpound of the fornmula | is isolated, for exanple, by crystallization
or extraction, for exanple using tetrahydrofuran or tert-butyl nethyl

et her. yst I i r further
cvapor 4 on 0P PREMATFHeP FABRETE, Biatplds e orpiBRITWHIA: < cact i on

step AAXise 2@ér|n&fcﬁ)y5|dylh wigcH igturasipstitatad arnsukihtlaﬁtbdhr&ié]ﬁn,dehﬂy bf boeyl net hyl
ether, 1,4-dioxan or nethyl-tetrandryofuran. Tetrahydrofuran is preferred.
The tenperatalﬁ‘PH‘QEs%@el M'P@ﬁ@f‘ﬁf&ef"mﬁﬁ bFt &1-Brpber B aR™d on t he b0| li ng

Grf (spr ¢l?3’,€% @S%ahgr)v& ?hﬁéﬂﬂﬁéﬁﬂs‘ﬁ%té&%?%b?&utéfe%po né bPd thefRy1 L O

e conmpound o ormul a are use er 100
nDI of the conmpound of formula IV. The WO 2012/062730PCT/EP2011/069603

16)  The invention further relates to compounds of the formula Il in which
A2 is 2-aminopyridyl, and
Yis -(Cz-Cg)-cycloalkyl, which is unsubstituted or substituted by one or two methyl.
15
In the preparation of the compound of the formula |, a procedure is followed in such a
manner that, first an imidazoyl acetic ester of formula IV is placed in a solvent and
cooled to -70 °C The compound of formula IV is activated with an appropriate base.
LIHMDS is preferred. Then an formyl-pyridin of formula VIl is added successively The
20 resultant solution or suspension is stirred under continues cooling at -70 °C.
After an appropriate reaction time, the compound of the formula | is precipitated out
using a buffer or an acid. The compound of the formula | is isolated, for example, by
crystallization or extraction, for example using tetrahydrofuran or tert-butyl methyl ether.
Crystallization is promoted by cooling the suspension or further evaporation of the
25 solvents.
Solvents which can be used in this reaction step A) are ethers such as tetrahydrofuran,
diethylether, tert-butyl methyl ether, 1,4-dioxan or methyl-tetrahdryofuran.
Tetrahydrofuran is preferred.
The temperature used is ranging from 0°C to -100°C depending on the boiling point of
30 the solvent.
In the inventive reaction step A) from 10 mol to 200 mol (preferably 96 mol) of the

compound of formula VIl are used per 100 mol of the compound of formula IV. The



15 amount of solvent used is generally from5 1 to 15 1 (preferably 10 1)
per kg of the conpound of forrmula IV. The i m dazoyl acetic acid derivatives
of for nmulwolwix@prsbe prepared by the classical 5Mar ckwalpdTapndthesicss (W

Mar ckwal d, Chem Ber. 1892, 25, 2354, N. Xi et al., Tetrahedron Lett. 2005,
46, 7315-7319) as shown in Schene 2. The 7-am no 13- ketoesters (fornula

[11) can be synthesised according to Iilberature (N. Xi et al., Tetrahedron
Lett. 2005, 46, 7315-7319). Schenme 2 0 0 1. Marckwal d cyclisation 2.
Oxi dative desul furization 10(111)(1V) Oxalic diesters are well known

i n t he aanourdrod sotyentusédiid gererally tibmed f taohd h{prefesalelyviéhid oes kg of the

Si gma- Al drich Ct}gm el H, Eschenstrafle 5, 82024 Taufkirchen, Germany).
One of CPHEOOMI? Oi¥&t'¥rs is oxalic acid diet hyl ester. 15The al kyl ati ng
agent of fornmula VII used in process step A) is known in the prior art and
can be prepared as described in literature (P. G Nanternmet et al., Bioorg.
Med. é1e imieazoypgoatic aaid derivativasgl) forrrukn IVscambe prerArpe dydoeidepsitedup and

cangbe - ! 0}, 4 - limted to
thode. MACRERELITARS P Mkuala 1B as, Fogd 26 %83 R 888 oups i n
O gani cTepanersn sett X003 46781 817.319pABE sHbWEYn BttheHRNS, TAEWaXShE §-1999,
518-525, 531-540. The ami no protectin gro%g%g(ihosen is stabl e under the

react i deteasternst(fasmyla Hl)mesdes syrinepisay agaordvathtdblderiveciMbXietgl, from

car ba onyl and benzyl oxycar bonyl or

p- met ngfg%gﬁ%ﬂ;%é@o%@é %mygg?%ggih as 25N-fornyl or N-acetyl,

N- al kylSohghse such as N-benzyl, N 1-(diphenyl)nethyl, N-trityl or (4-

met hoxyphenyl ) di phenyl net hyl or N-P and N-sul fonyl protecting groups sYuch

as N N~
0 0 1. Marckwald cyclisation / />
H 2. Oxidative desulfurization N
R g
0—2 07 No—7z
10 (i (Iv)

Oxalic diesters are well known in the art and commercially available from multiple
vendors (e. g. Sigma-Aldrich Chemie GmbH, Eschenstralle 5, 82024 Taufkirchen,

Germany). One of the oxalic diesters is oxalic acid diethyl ester.

15 The alkylating agent of formula VIl used in process step A) is known in the prior art and
can be prepared as described in literature (P. G. Nantermet et al., Bioorg. Med. Chem.
Let. 2004, 14, 2141-2145).

R15 is an amino protecting group and can be selected from a variety of groups e.g.

20 listed but not limited to those mentioned in T. W. Greene and P. G. M. Wuts: Protective
Groups in Organic Synthesis, Third Edition, John Wiley and Sons, New York, 1999,
518-525, 531-540. The amino protecting group chosen is stable under the reaction
conditions in process step A) and can be selected e.g. from carbamates, such as tert-
butyloxycarbonyl and benzyloxycarbonyl or p-methoxybenzylcarbonyl, amides, such as

25 N-formyl or N-acetyl, N-alkylaryls such as N-benzyl, N-1-(diphenyl)methyl, N-trityl or (4-
methoxyphenyl)diphenylmethyl or N-P and N-sulfonyl protecting groups such as N-



WO 2012/ 062730PCT/ EP2011/ 069603 16 di al kyl phosphoram dates and

N- p-tol uenesul fonyl. A specified protecting group is tertbutyl oxycarbonyl.
The reactwonofxms2poocess step C), which is the prepar at ipomepbottoesso®npound
of S5formula I, by deprotection of the am no protecting group R15.
Deprotection can be performed under standard conditions as described in T.
W Geene and P. G M Wits: ProtectivéeGoups in Organic Synthesis, Third
Edition, John Wley and Sons, New York, 1999, 518-525, 531-540 and depends
on the type of protecting group R15 utilized. If R15 is

t er t - buliakylqindsphgigmideiasaaret Niptolgamesdfopgl Aospemifiathpieteciitigdiroup éhtéirt-i ons.
A 10poiis5‘i(t)ﬁl e net hocf is acid in a protic solvent. Useful acids are m neral
aci ds O)é)écalq%?r,]y HCl, H, H2504, H3PO4, Organic based acids such as
acetic acid, trifluoronethane sulfonic acid or trifluoroacetic acid can

al so be used, preferred is acetic acid. Solvents used in this step are

et her thhsereastigrfardreaess steptHrwhithoisdhe poepravmRen obthepe@npeurdpient s such
as t r - i ed. es 1S . peci fied
13s8vanrliah 88 et lidRBhe S il gl S teatBiblion B 205" ¢

rangi ngefopmed UBded stdafd dengitidhs as @esthised® Ti W Greent aptl R.IG. Mobwast .
In the inventive reaction s_tg}ﬁgcg from 1400 mol to 3000 nol_of the acid are

used pérORFYVEGIOEPS (METGp &s¥s. fIdvgufrition, Jahe WY @ndoionse N Offs ed

i englogbl I t : : I n
:ofogesgl 9?%3 éggé_é%?hgsggoﬁedzg‘%%nﬁ%ﬁ Vhéﬁf%ﬁ%ﬁﬁ@@g%uﬁ IIQﬁ %IﬁZélq it
occur s laR1fixtert-butnikycarashel; depmtsctmn earané perferrsedundesatitie andiiottsuAes
ot R ETS e Aphom e woban DRERTRC B e CUCTRE AR PRY oo
For mul 3e5| I—W,rHiSof}W%Pf@J, Qrbanifc%d@eaaddi&s siidh &S aekiicaal, GHSkshéthaakl on of

the diastereoneric salts formed with an optically active base or acid as
ai d. Csuifahicsacid potriliuprqacstie aaiciklicamblse Heousedipieleagslis @cetio baisn Solvents

chromat ogr.aphy. to separate, enanti oners _are, r .exanpl e ified.silica
gol *suared Wi sters AREE el R TE oA RS WG AR o U Ee oot

car bohsdhaings s§eit Bs amatér drafiedhd|§ el Ispbeified dsteri Bisadthpl APRatrk 8 speclieg for
anal ytical purposes gas chromatographi c nmethods on chiral stationary phases

af fer sopeppryvhict casia/biediatrropesnsian Gbo the skilled worker. To separate

w0 St e P ISR T B 08 P Bt WL A O

opti calthy sasenve, usually conmercially avail able, base such as
(-)-nicotine, (+)- and (-)-phenyl ethyl am ne, 8Ui ni ne bases, L-lysine or L-
and D- 4P §1%inYeNtiyeeeqcion siep (mifont dB8 Meslttoi390Ppelafdbe asidsae ysed pRy 1A% e

sol ubl G, 8l Gghé ES@@?gnH%f 5?m8§i F158 ahfcRmt BPEoIUQﬁt‘IS‘srﬁdt iig* C@:}é%ralﬁ/gﬂorﬁ e tE:JI;E)e

enanti oners are Ined fromthe diastereoneric sa obt al Int
waf0 | tl pes kglof theposmpbled bbfarsmilzhzynmes, such as

In process steps B and D), the compound of the formulae | or Il is, if it occurs as mixture
of diastereomers or enantiomers or results as mixtures thereof, separated into the pure
stereoisomers either by chromatography on an optionally chiral support material or, if
25 the racemic compound of the formulae | or Il are able to form salts, by fractional
crystallization of the diastereomeric salts formed with an optically active base or acid as
aid. Chiral stationary phases suitable for thin-layer or column chromatography to
separate enantiomers are, for example, modified silica gel supports (so-called Pirkle
phases) and high molecular weight carbohydrates such as triacetylcellulose. It is also
30 possible to use for analytical purposes gas chromatographic methods on chiral
stationary phases after appropriate derivatization known to the skilled worker. To

separate enantiomers of the racemic carboxylic acids, diastereomeric salts differing in



esterases, in the in the resolution of racem c mxtures to the pure
enantioners. It is further possible in the sane way in principle to convert
t he racemvo 20nounds of the fornmula | containing a basipcTgPeaip/06a66h as an
am no group with optically active acids 10such as (+)-canphor-10-sulfonic
acid, D and L-tartaric acid, D and L-lactic acid and (+) and (-)-nmandelic
acid into the pure enantioners. Chiral 1¢onpounds contai ni ng al cohol or

am ne functions can al so be converted with appropriately activated or,
where appropriate, N-protected enanti opure amno acids into the

cor r espohdiiliyg aes farmedusiagiadespticelly actives usealy commedrcially beanahle, kasedsuatan
be converted with carboxyl -protected 15enantiopure am no acids into the

ami des &r with enanti opure hydroxy carboxylic acids such as lactic acid

i nt o t he-Kiestirks PPNAENAY- chhéRllett§lepiife, JhiRineddssi LYy sihe bhe- afl MagfihifleOr

al cohol ‘residue introduced in enantiopure formcan then be utilized for
separ attheipssHolulie ermpanent irisglatrfl asisold dbp aerei whukle diasdergomards eoner s
whi gh t h. |l [ - t ogr - it abl e

ot adi onepy ErL R EmBihef b ek e SPaf NP AY RN S by

sui t ablgiagtetdonsisric falfsusdthipiednnsisis wwdy. 1tis widdpssyie @b usbenzgmesusdsh aé t he
invention is tq enploy diastereonerically or enantionerically pure starting

mat er i zﬁsierﬁéeﬁri@ﬂé? & %{ﬁé eppiyHENG! kGG kkss tg the gurleﬁmarﬁi@ggqrm bispher e

. ) hl Y h
P L g e T s e L
f ur t herfomedlatl esntasniag @ bess gréuy swist as anragnioo rgroum dsthadptichly activebady, A2
SUBRt 1 reR@s (e RIRIGHTIO S oAet aRo PRl BREBS B &b 25 AR Fadaa g ™
hal ogeryor - IRidhYkiic JcidSnto(thdHdbe ePURtiGREKY IGhitdd cHpN8Y ebAditing dldhol

unsubstituted or substituted independently of one another once, "tw ce or
t hr ee tar@esingyumRtiongieainealsa bescoayepaed mith, appiepratehyeastivaied ansditesei t ut ed or

Sl(“éit ic;%%tpgqgﬁ){% %,elﬂjptr\é\%%gegcg%gérmo%%r& %trr%irr{c')3 %Cidgqﬁt%etﬂceiec%trrle%pg%di%aees enr%tohrer by

amides, or conversely chiral carboxylic acids can be converted with carboxyl-protected

15  enantiopure amino acids into the amides or with enantiopure hydroxy carboxylic acids
such as lactic acid into the corresponding chiral esters. The chirality of the amino acid or
alcohol residue introduced in enantiopure form can then be utilized for separating the
isomers by carrying out a separation of the diastereomers which are now present by
crystallization or chromatography on suitable stationary phases and then eliminating the

20  included chiral moiety by suitable methods.
A further possibility with some of the compounds of the invention is to employ
diastereomerically or enantiomerically pure starting materials to prepare the framework
structures. It is thus possible where appropriate also to employ other or simplified

processes for purifying the final products.



c) -(C1l-C4)-alkyl, d) -(C3-C6)-cycloal kyl, e) -CF3, 15f)-0-CF3, Q)

triazolyl or h) pyridinyl, which conprises E)reacting a conpound of the
formul a IwWoYoly/ds13w) 00 Zwherein 20Z isl)-(Cl-C6)-al kyl pCZ)EP2011/069603
-(Cl-Co)-al kyl-OH, 3) -(Cl-C4)-al kyl ene-(C3-C6) -cycl oal kyl, WD

2012/ 062730PCT/ EP2011/ 069603 19 4) -CH2-phenyl, wherein phenyl is
unsubstituted or substituted once or tt8ce by NO2 or nethoxy, 5)

-CH2-CH. CH2 or 6) -(Cl1-C10)-al kyl ene-O- C(0)-0-(C3-C6)-cycloal kyl, 5and Y is
as defined above, with the conpound of formula VII R15-A2-CHQ(VII) wherein
R15 i s 1an anfihedngentiaciuirther gelates taradpraress ferohdahingebrapowvrds olothgifoemala
corrpour{}:l of formula |, RL 5 A2 10

A2

O
HO

wherein
A2 is aminopyridyl, in which aminopyridyl is unsubstituted or substituted independently
5 of one another once, twice or three times by halogen or methyl,

Yis -(C3-Cg)-cycloalkyl, in which cycloalkyl is unsubstituted or substituted

independently of one another once, twice or three times by R1,
where R1 is

a) phenyl, where phenyl is unsubstituted or substituted once, twice or three

10 times independently of one another by -(C1-C4) alkyl,
b) halogen,
c)  -(Cq1-Cy)-alkyl,
d) -(C3-Cg)-cycloalkyl,
e) -CF3,
15 f) -O-CF3,

g) triazolyl or
h) pyridinyl, which comprises

E) reacting a compound of the formula IV

|2

N (V)

O 0—z wherein
20 Zis 1) -(C1-Cg)-alkyl,
2)  ~(C4-Cg)-alkyl-OH,

3) -(C1-Cy)-alkylene-(C3-Cg)-cycloalkyl,



F) reacting a conpound of the fornula | with an acid to give a conmpound of
formula I'l, A2 G and hydrogenating a conpound of the formula I, wherein
t he conpowodonfosiBhormula Il nay be present in the E or pcm/erb@1469603
configuration on the double bond, in the presence of hydrogen and a

catal yst to give a conpound of fornula V, wherein the conpound of formula V
is present either as the R or S-enantil®ner or as an enantionmer mxture in
whi ch one enantioner is enriched conpared to the other. 20 The term
"catalyst" refers to conmpounds as described, for exanple, by E. N

Jacobson, A4)Pf ar€Ho-phenyhneineres phedip LeRebslitvied/arysuhstituted Cacealordivige
Springer-Verlag, 1999 or X. Zhang, Chem cal Reviews, 2003, 103, 3029-3069
and the |iteratubP¥ NOp&i MeBPEY.n, for exanple optically active rhodium

rut heniumor_iridium coml exes or m xtures WD 2012/ 062730PCT/ EP2011/ 069603
20 thereof. 2The Cgﬁaﬂgﬁggﬁﬁﬂ9ractive conplex is formed by reaction of a

nmetal conpl w th. ap opticall LV osphi ne 0 m ne. The asterisk on
a carbon atohin” E&aQﬁfﬁiﬂﬁe&‘%%f@{1@@6‘%%?\9@88@& hat the particul ar
car gon at omgs hi LalhAnch EB@Pethe conpound is present either as the R or
5 S-enantiomer or as an enanti domer m xture in which one enantioner is

enri ched conyptrtee doonpdimdodfifermul@éll asymetri ¢ hydrogenation of the

conpounds of the fo la |l is gdvantageously performed at a tenperature of
from10C to 2000%%@'@@ ogen?}méssure of from1l bar to 200 bar. The

mol ar G AbSR5 & ﬁ%ﬂ%iné-%trbt%c{iﬁgt; ?Pdtﬁ‘ﬂ 'éﬁ@ﬁ@%'alé.deﬁ‘iﬂ@ﬁ%b%?@, to 101:10000.
Suitable solvents for the asymretri c hydrogenation are, for exanple, water,
| ower al cohdd giveuz koaponattdf@imulat hanol , trifl uoroet hanol, propanol or

i sopropanol, aromatic qﬁgrocarbons such as tol uene, ketones such as

acet one, hal ogenat ed ﬁ@ oc&dons such as di chl or onet hane, car boxylic
esters such as ethyl acetafe, and ethers such as 15tetrahydrofuran or a

m xture of sol vents. i | e additives for the asynmetric hydrogenation
are, e.g. sodiumeth met hansul fonic acid or triethylam ne.
Enantionmer m xtures sh der'sft odd her@)to nmean in particular those
in which one enantione conpared to the other. Preferred is an
asygnmetric hydroé@ﬁﬁf€bn. 201t 'Ns possible that the sequence of the

reactiqns steps mght vary. In the preparation of the conpound of the
fornmul &)1V, %H&%&BW@W@P&FH‘%MG‘%@ Witk RNAGia h 8iverh aemPeYRd OF imilam
i nocar bonyl jconpound of formula I'll or a salt thereof is placed in a

sol vent m xtlure of water and an al cohol and a thiocyanate salt such as KSCN
or 25NaSCN i s added succef@ively. The resultant solution or suspension is
heated. After an appropirate reaction tinme the mxture is cooled to room
tenperature and the co

o)

HO

G) and hydrogenating a compound of the formula Il, wherein the compound of
15 formula Il may be present in the E or in the Z configuration on the double bond,
in the presence of hydrogen and a catalyst to give a compound of formula V,
wherein the compound of formula V is present either as the R- or S-enantiomer
or as an enantiomer mixture in which one enantiomer is enriched compared to
the other.
20
The term "catalyst" refers to compounds as described, for example, by E. N. Jacobson,
A. Pfaltz, H. Yamamoto in Comprehensive Asymmetric Catalysis, Springer-Verlag, 1999
or X. Zhang, Chemical Reviews, 2003, 103, 3029-3069 and the literature cited therein,

for example optically active rhodium, ruthenium or iridium complexes or mixtures



of formula IV is extracted or crystallized fromthe agueous phase.
Extraction can be perforned by ethyl acetate. Crystallization is pronoted
by cool i ngotbe/merspensi on or further evaporation of thepsolprenti®e9689 WO
2012/ 062730PCT/ EP2011/ 069603 21 The tenperature used is ranging fromOC to
100C dependi ng on the boiling point of the solvent. The conpound of formula
I1l can be prepared by nmethods known f2Omthe literature such as descri bed
in K Satoh et al., Chem Pharm Bull. 1998, 46, 587. 5 The invention is
illustrated in detail below with reference to exanples. 1 End products are
det er nitherg¢of eliee ablajyticpllHanire caoplevHs, formedipl ®EastioDviE@ oh@tal cremplex avitr e
data are ir{ ' neans roomtenperature (22 Cto 26 ¢, mn

. d I RT
nmeans A Nl @?ﬁ?é%ﬁ%ﬁgogwi%f’f 8M%¥ me. 10TFA neanstrifl uoroacetic acid MeCN

neans aceicoadterisk 8n /8o %Rﬁrﬁ%ﬂﬁélborﬁﬁébﬁé of EBbrme RN Meédnd that Big yI  Et her
TMEDA neansN, N, N , N -Tetranet hyl et h{ enedi am ne 15 cataCXiun(r) A

neans Bmayuiwlar;castsammrp|i§) ﬁbE@ifﬁﬂ@b’{hﬁH f@@qmpﬂmﬁq@[ﬁﬁgﬂﬁ eitarias thedt-=are
S SSERRRDBLUT SRR N ket R BRI E apt g, 2
Abbr evicaimpted tis €tk etherei t her expl ai ned or correspond to the custonary
Convent'lihoenass'yrr?r?]etErf(car%rggénation of the compounds of the formula Il is advantageously
performed at a temperature of from 10°C to 200°C and a hydrogen pressure of from 1
bar to 200 bar. The molar catalyst-reactant ratio is advantageously from 1:100 to
10  1:10 000.
Suitable solvents for the asymmetric hydrogenation are, for example, water, lower
alcohols such as methanol, ethanol, trifluoroethanol, propanol or isopropanol, aromatic
hydrocarbons such as toluene, ketones such as acetone, halogenated hydrocarbons
such as dichloromethane, carboxylic esters such as ethyl acetate, and ethers such as
15 tetrahydrofuran or a mixture of solvents. Suitable additives for the asymmetric
hydrogenation are, e.g. sodiummethoxide, trifluoromethansulfonic acid or triethylamine.
Enantiomer mixtures should be understood here to mean in particular those in which
one enantiomer is enriched compared to the other.
Preferred is an asymmetric hydrogenation.

20 ltis possible that the sequence of the reactions steps might vary.

In the preparation of the compound of the formula IV, a procedure is followed in such a
manner that, first an a-aminocarbonyl compound of formula Il or a salt thereof is placed
in a solvent mixture of water and an alcohol and a thiocyanate salt such as KSCN or

25 NaSCN is added successively. The resultant solution or suspension is heated. After an
appropriate reaction time the mixture is cooled to room temperature and the compound
of formula IV is extracted or crystallized from the aqueous phase. Extraction can be
performed by ethyl acetate. Crystallization is promoted by cooling the suspension or
further evaporation of the solvents.

30
Solvents which can be used in said reaction are alcohols such as methanol, ethanol,

propanol, isopropanol, tert.-butanol or butanol. tert.-Butanol is preferred.



(1- Cycl ohexyl-1H i m dazol -4-yl)-acetic acid ethyl ester 200 g (0.758 nol)
4- Cycl ohexyl am no- 3- oxo-butyric acid ethyl ester hydrochloride were

di ssol vedwono@2m3h water and 120 ml tert-butanol and wecemreateched® 90 C.
Then 88.4 g (0.91 nol) KSCN were added and the m xture was heated for 20 s,
thereby a 30 phase separation occurred. After cooling to RT, the phases
were separated and the aqueous |ayer wa$ extracted with AcOEt. The conbi ned
organic |l ayers were washed with Brine, dried with MgSO4 and concentr at ed.
The solid was digested in MIBE and WO 2012/ 062730PCT/ EP2011/ 069603 22
filterddettempesaitird 9ged i g from, 0449 109°C depending on the boiling point of

(1- Cyclrc])hexg/ F t hi oxo- 2, 3-di hydro- 1H m dazol -4-yl)-acetic acid ethyl ester
as a bd §'d. HPLC tR = 1.16 nin (YMC J' sphere ODS H 80 20x2.1 nm 4
pm A 'ﬂﬁ%od&nﬁ&%dr%orrﬁuld\'ﬁ@én H&?Qﬂ%r@d' by retfiods khoWn florhhe RfdraturdBss
(ESt) (C13H20N2028) cal cul at ed found 269 [MrH . 5 80.0 g (0.298 nol)
of (1- Gye ﬁ@@ﬁ?flbeﬂm 5x§320f896$|hy@?€€mlﬁbafrﬂ7d@lz/bl'la%ﬁyfﬁ %l%7et| c acid ethyl
ests di ssolved in 200 mM acetic acid, were slowy added to H202 in 400 m
acelic acid at 0O Cwithin 90 mn at 10C. After addition the cooling was

r emoved randvémgornisxliusteatedin adtadwetbve Withrrefigehes tclekamples. sol uti on was
carefully poured into 80 g Na2S03 10i n, 300 M water and ice. The slurry was
concentHrat pdbdants areedeteindined rgesiechllg byadd N\VBR (400 MHZ) is &DRCRtedM§D=dg)s
K2CO3 and sat urated aqueous NaHCO3 (pH 8). The m xture was extracted with
AcCEt (Tempryature dagx atssh degreed kelsiosiR h eteansgraont taragenaturad?2 “waohed wi t h
bri ne, @%BJ d wth SO'4r1 tcgncentrat d and. dried under reduced pressure and
gave 7 cé t‘rbngbeoa (Ul %m%qns(r W@nott"mle 1H i m dazol -4-yl)-acetic
acid etitpd mkgst er as a bramudtbhcatt &dldcoul d be used without further
purification in step A of Exanple 1. HPLC: tR = 0.77 mn (YMC J' sphere ODS
H 80 204eCh magnsl pm A HZCeOBYs. TFA, B: MeCN, 4% 95% B in 2 min, 1

m /mn, s (ES+) ( 2 cal cul ated. 236, found 237 [I\/H-I], 20
Exanpl e %Egﬁényl -pyridi %aﬁy@%\ggar bam c acid tert-butyl ester: 6.0 g
(21. 3 MDBE roéarfs- Br onp- pyrl\neththBuﬂy) Etm:rrbam c acid tert-butyl ester was

di ssolved in THF (55 ). A sol ution of (32 mmmol ) TMEDA, 241 ngy

(0. 64 ndEPAIBeaRs acxi um AN.ARY MST%aWGt@i%thWﬁﬁﬁsi'aﬁa(‘mc)z in THF (5 nl)

ad g -aato%ﬂn synt hesis gas at 100 C for
§}51 %%ec?ﬁ@c% ?\n@eéhﬁ \:ﬁltﬁglhwere i%ﬁtgphg?%gﬁd the m xture was poured
onto Wit OA2DDeahd. The pRadigpiunadi¢dcessefiltered and rinsed with

addi tior ter to yield uant tR=1.2 min (YMC Jsphere
DS H W&@g”ﬁaaﬁ Srm 4 pm 't%ﬂm%xﬁ”@t%ﬁ%shéz'?m B: MeCN, 4%- 95 %in
2.45 mKE hdksm N, 30 C. Trifluoroethanol

ACN means Acetonitrile
20 TEA means Triethylamine
AcetAc means Acetoacetate

Abbreviations used are either explained or correspond to the customary conventions.

25 Example 1
(1-Cyclohexyl-1H-imidazol-4-yl)-acetic acid ethyl ester
200 g (0.758 mol) 4-Cyclohexylamino-3-oxo-butyric acid ethyl ester hydrochloride were
dissolved in 360 ml water and 120 ml tert-butanol and were heated to 90 °C. Then
88.4 g (0.91 mol) KSCN were added and the mixture was heated for 20 s, thereby a
30 phase separation occurred. After cooling to RT, the phases were separated and the
aqueous layer was extracted with AcOEt. The combined organic layers were washed

with Brine, dried with MgSQO4 and concentrated. The solid was digested in MTBE and



WD 2012/ 062730PCT/ EP2011/ 069603 23 Exanpl e 3

(E)-3-(6-tert-Butoxycarbonyl am no-pyridi n-3-yl1l)-2-(1-cycl ohexyl -1H i m dazol
-4-y1) - acwplao/meizd et hyl ester, PCT/EP2011/069603
(Z)-3-(6-tert-Butoxycarbonyl am no-pyridin-3-yl)-2-(1-cycl ohexyl -1H i m dazol
-4-yl)-acrylic 5acid ethyl ester: A solution of LiHVDS in THF (246 ni,
261.0 mmol ) was cooled to -70 C. 22.7 B2(96.0 nmol ) of the conpound
according to Exanple 1 dissolved in THF (80 nL) was added drop wise to this
solution and stirred for additional 20 minutes at -20 C. The m xture was

r e- coolfiggracbto-yieldd Hhd (@ 74 6Irueli 84 %gfof 20-Gy ciphed@|-2-thioso L2, b{dthtEOddThpound 10

conti niBaazB- 5 Regis 7918 chbSiE A5 Vele SHowab e Bvol TG MG ur e was
var 1ed fler?BCS AN ,a_z@xz71rmm( 45 JTRLO+D0o0k AR Wo@RdaL, bevk A7 0

mol ) met hansul fonic acid chloride were added. The m xture was al l oned to

war m t @ mirhilemt/mir 3 Cat Mass (B8+3{ € 13HoaiNp Qs Qﬂimlat’mieQGBntqulnchﬁa/[Mﬂﬂbn was

corrgl ete. MIBE (400 nL) und water (400 15 nlL) were added and phases were
eparated. The organic |ayer was washed with brine (400 nL). The sol vent

was evapan gt(eddsompi)f ¢1101RIdHeXGHE thib4d- dPo-MH Bz SHE4- %10%96%6%5 The
crude prodgct was use qas IS |n9t he nextyztdg%/ HPLC. tR = 1?‘?5 and 20 mn

(YMC J@;blmére@tezmsnssp%dz@ 2Q0mliageatic atigwera:sipwly addgaas HsOpAR 408! mk@@tlc 4% -

?ﬁo%p'y% 20 g eyingirtS0 Bl e 186, Afler EEBY e o558 Aoven apa the
(2) - 3- (ixfre iwes emwweﬂ stirdny $or 2h( Thewsolurioexyds ddtefunydssebd 4ty BO- @ 8ayE0g

acid: 100 crude acrylic acid ester isomeric mxture prepared according to
Ex Qrpl dn 30 |‘@§*Gf§§6l'%dr h%slgrrxm;qgcq@emragﬁma%m%gclg@ regidug,wamireated

I
corpl el POyl 3l 0B85 REOLAUFH ol S XEUERLIRRLRRI) o P P Rlle
pr eci pIV‘taH extvected withekaOEbf1x 4000md,rsst 20 hily §thef comnbihed lorganieddyers wergi el d
25.2
(E)-3- C’gasl&‘r‘ﬁdﬁ%'”bE)F'?%Meé’ yith Mag Q4 Gpocentripd.and driediypder BAyeed REFSIUR aci d
301H N'\Aﬂd(gﬁe% ?o.%oéé@%m, 99%2%4 {Jgj cloHaky|-1Hamid4Rol-2- ;g*}-acéno?a?c.éﬂathy} H) ,
1.94 (m ZH), 2.18 (m 2 H, 4.22 fd dd 5271 82 T, 7 A g a4 T H) ,
6. 5% ( @star=asra 6owia oil Whifth cqulddg dsediwithGuigarther purifidation.id steddl of J = 4. 22,
8.44 1 Hé,1 7.82 (dd, J = 7.19, 7.86 Hz, 1 H), 7.86 (dd, J = 7.19, 7.82
1H|Z—’1:7”Ea°4(dd3 4.22, 7.42 Hz, 1 H. HPLC tR = 3.60 (2) and 3.95

( Ej i mﬁmﬁﬁ 7175(ﬂ|r?< \‘M@ J”T'glla_hérepODSPi-l & 2Bt ndm34 MQ—lQOJ(E%%"@Fﬁ
Acet Ac, B: EA/ pH6.5 AcetAc, 0.8 ml/min, 20 C
2012/ O@MWA%PQMA@S%Z)HNQM m&la\mpl 80%C)Pr epar ati on of

(R 3~ (a0 PY LR, 55 RhicRidhda Y48 SB5AY ba? Tl dazel - 4-y1) - propi oni ¢

20
Example 2
(5-Formyl-pyridin-2-yl)-carbamic acid tert-butyl ester:
6.0 g (21.3 mmol) of (5-Bromo-pyridin-2-yl)-carbamic acid tert-butyl ester was dissolved
in THF (55 mL). A solution of 4.9 mL (32 mmol) TMEDA, 241 mg (0.64 mmol)

25 CataCxium A, and 48 mg (0.213 mmol) Pd(OAc)z in THF (5 mL) was added and the
mixture was treated with 5 bar synthesis gas at 100 °C for 16 h.
After cooling, the salts were filter off and the mixture was poured onto water (200 mL).
The precipitated was filtered and rinsed with additional water to yield 4.8 g (quant.)
HPLC: tg = 1.2 min (YMC J'sphere ODS H 80 20 x 2.1 mm, 4 ym, A: H,O + 0.05 %

30 TFA, B: MeCN, 4% - 95 % in 2.45 min, 1 mL/min, 30 °C.



10 g (32.01 nmmol ) of (E)-3-(6-Am

i no-pyridin-3-yl)-2-(1-cycl ohexyl-1Hi m dazol-4-yl)- 5acrylic acid was

di ssol vedworoia@21sh in trifluoroethanol (TFE) and 11. 34 poir/eEpbo11/069603
natriumet hoxid solution (4.8 Min nethanol) was added. The sol uti on was
filtered and the filter was washed with additional 50 mlTFE. The received
sol utions were conbi ned and de-gased tBB8ee tinmes. Wth exclusion of oxygen
an anpoul e was charged with 59.86 ng (0.16 nmol) of

10bi s( nor bor nadi ene) Rhodi um(1) tetra-fluoroborate and 131.27 ng (0.18 mmol)
of Cheripteosple A42H53Fe2NP2) and was dissolved in 10 nl de-gased TFE. The
recei ved catal yst solution was m xed with the prepared educt-solution. Wth
excl usi(Bir3db-tertyldetoxycarbanylaviira-pyuais-Ehareldcydlomexykil H-inddaraletty biacryice.
The m Hét Stgydr ogenat ed under stirring in an autoclave at 40 C and 80
bar of droéﬁf ressure for 24 h. The 15 autocl ave was deconpressed and

pur ged ( 4i-Br{Criettr BgeRyCarhen Wamia-BY NG Vi el Tnxrifewal HomideeoldeylédRied by
HPLS. %%kfet Resteb. 40

((E)- fhaolg{n%% of EPHMB'S |n3FIX|£L)(22?6 FnjL (%% OO 3/I)1w%1|s_l_clo Oledt O|7043Cy£& 731cry| e

acid
((R) - ) 3496 -Cammuod) ghthe domBuntl)aczo(ding ye Eshepyd 4 diksatvesthinoT HE {8Q rlprvegs oni ¢

amon hcaidrep 6 faBEs S0t SR ke el el s PRindy SBa e i ¢ 5o
Yi el d: nIgiLBs was reneodedin 65 el @@ﬂl&/S@WW@@f ey fﬁ%@mmyL}PﬁJﬁemmﬁm
phqtge a%bHﬁ:l"rtw td @xémgle 2in Tﬂ@‘%&@b%?@b@ta%dba &QSN@EO%H}H&% (:él)ntjrﬁued at

II’OIOIC

enant i oﬁ@r Corti P9”‘<§’r‘%¥8&°@¥er5§?§‘ \gas/oacv@vggmﬁhggyyty@@@‘p,sgp@rch} t%@@o§ ggd

d ai ns: 1217 ﬁnmm%ﬁ&nbrynnahwamm@gnam Tamp@mMA ﬁfmblblﬁ]éthémdlﬁ)nic &id 5 A2
5and/ or ster e0| t.he, fornul d/ or

ey Ehtsie R AR e B afidpd RIRGAe Uit eRiRprs 1AGR: o
am nop\stirntyd was consioed umutczexhversmsmmmdommeltel NﬂEBE\l(\mmm unid voater &2 her

t
°L88: LLFef agqbfand pREReSK hEL AT, THE SPhaniciBen Was washed wih brine,
i ndeperﬁﬂ@@.m@ dhe @ﬁb/e@hmaﬁ@va@ﬁceéed ttW@éd the Pﬂ@tdélét t42n@saHg NRIUrQUeE EZR1 i s
a) phenydomifar Fhekenys preduddfaklse e nﬁ”théHQ)%ttétéHt ed once, twice or three

times ipdependent!y of 1°ébem|n URRE S et SE5EH 80 % 2.1 mm, 4 um, A H,0 +
0.05 % TFA, B: MeCN, 4% - 95 % in 2.45 min, 1 mL/min, 30 °C.

20
Example 4
(E)-3-(6-Amino-pyridin-3-yl)-2-(1-cyclohexyl-1H-imidazol-4-yl)-acrylic acid,
(£2)-3-(6-Amino-pyridin-3-yl)-2-(1-cyclohexyl-1H-imidazol-4-yl)-acrylic acid:

100 g crude acrylic acid ester isomeric mixture prepared according to Example 3 was

25 dissolved in 1 L HCI (5 N) and heated to reflux until complete conversion was achieved.
The mixture was cooled to ambient temperature and the pH was adjusted to 7 with
concentrated NaOH. The precipitate was filtered off and crystallized from boiling water
to yield 25.2 g of (E)-3-(6-Amino-pyridin-3-yl)-2-(1-cyclohexyl-1H-imidazol-4-yl)-acrylic
acid.

30 'H-NMR (600.2 MHz, CD4OD): = 1.34 (m, 2 H), 1.52 (m, 2 H), 1.77 (m, 4 H), 1.94 (m, 2
H), 2.18 (m, 2 H), 4.22 (dddd, J=1.52,1.77, 7.42, 8.44, 1 H), 6.51 (d, J = 7.86 Hz, 1 H),
719(d, J=7.82Hz 1H), 7.41 (dd, J=4.22, 844 Hz, 1 H), 7.82 (dd, J=7.19, 7.86 Hz,
1H),7.86(dd, J=7.19, 7.82 Hz, 1 H), 8.44 (dd, J=4.22, 7.42 Hz, 1 H).

HPLC: tg = 3.60 (Z) and 3.95 (E) min (YMC_C18 150 x 4.6 mm, 3 um, A: 9 H,O + 1

35 ACN/0.1 TEA/pH6.5 AcetAc, B: 1 H,O + 9 ACN/0.1 TEA/pHB.5 AcetAc, 0.8 mL/min,
20 °C.



15b) hal ogen, c¢) -(Cl-CA4)-al kyl, d) -(C3-C6)-cycloal kyl, e) -CF3, f) -0-CF3,
20g)triazolyl or h)pyridinyl, R15 isan am no-protecting group and Z isl)

- ( C1- C6) -wbkyi2/062)30- ( C1l- C6) - al kyl - OH, 253) PCT/EP2011/069603
-(Cl1-A) - al kyl ene- (C3-C6) -cycl oal kyl, 4) -CH2-phenyl, wherein phenyl is
unsubstituted or substituted once or twice by NO2 or nethoxy, WO

2012/ 062730PCT/ EP2011/ 069603 26 5) -CH24CH. CH2 or 6)

-(Cl-C10) - al kyl ene-O C(0)-0-(C3-C6) -cycl oal kyl, which conprises A)reacting
a conmpound of the formula IV NN1V) 50 OZ with the conmpound of formula
VI Rl VII) wherein RL5 is an am no-protecting group, to give a

whi h RAEPBEBANG oYk B BEBE TS5 24 - GHGOBBEUr T GUiC RGOS DIEOERB cal
structwed in enantioneric forns being fractionated by salt formation with
cnan | SR Bl S5l e PR oAb AR a0 et B i AR S®
separ atacoylicacid m@s dissolved in 150 ml in trifluoroethanol (TFE) and 11.34 mL of
natriummethoxid solution (4.8 M in methanol) was added. The solution was filtered and
the filter was washed with additional 50 ml TFE. The received solutions were combined
and de-gased three times.
With exclusion of oxygen an ampoule was charged with 59.86 mg (0.16 mmol) of
10  bis(norbornadiene)Rhodium(l) tetra-fluoroborate and 131.27 mg (0.18 mmol) of
Chenphos (C42Hs3FeaNP2) and was dissolved in 10 mL de-gased TFE. The received
catalyst solution was mixed with the prepared educt-solution. With exclusion of oxygen,
an autoclave was charged with said received mixture. The mixture was hydrogenated
under stirring in an autoclave at 40 °C and 80 bar of hydrogen pressure for 24 h. The
15 autoclave was decompressed and purged with nitrogen. The conversion of the
hydrogenation was determined by HPLC.

HPLC: tr = 5.40 ((E)-3-(6-Amino-pyridin-3-yl)-2-(1-cyclohexyl-1H-imidazol-4-yl)-acrylic

acid) and 5.86 ((R)-3-(6-amino-pyridin-3-yl)-2-(1-cyclohexyl-1H-imidazol-4-yl)-propionic
20 acid) min; (YMC-Pack PRO C18RS 150 x 4.6 mm, 3 um, Eluent A: 0.8 g ammonium-

acetate + 1000 mL H,O, Eluent B: Methanol; Flow: 0.8 mL/min, 30 °C. Yield: 99.35 %.

The enantioselectivity was determined by HPLC on chiral phase; Eluent: (0,5 g
ammoniumacetate in 500 ml H,O)/ACN (1:1), Column: Chirobiotic R; 250 x 4.6 mm;
25 5 pum; Flow: 1.0 mL/min; 45 °C; enantiomer purity grade ee: 95.5 %



15di astereoners obtained in this way, and elimnation of the chiral
auxiliary groups into the pure enantioners. 2.Process as clained in claim
1, wher eiwotbe/@orspound of formula | is prepared where 20AZP2E11/069603

am nopyridyl, in which am nopyridyl is unsubstituted or substituted

i ndependent|y of one another once, twce or three tinmes by hal ogen or
methyl, Y is -(C3-C8)-cycloal kyl, in wabch cycl oal kyl is unsubstituted or
substituted i ndependently of one anot her once, tw ce or
three tines by Rl, 25where Rl is a) phenyl, where phenyl is unsubstituted
or sub<$ilaima.ed once, twice or three tines independently of one another by
-(C1-4) alkyl, b) hal ogen, WD 2012/062730PCT/ EP2011/069603 27 c) -(C
-C4)-alkyl, d) -(C3-C6)-cycloalkyl, e) -CF3, f) -0-CF3, 5g)triazolyl or
h) pyridi nyl A Blozeks #6r GithifthPiht @&thpeehddbPwe fehametied from

tert-butyl oxycarbonyl, benzyl oxycarbonyl, p-nethoxybenzyl carbonyl,
N-fornyl, N-acetyl, NBddzytAN- 1-(diphenyl)methyl, N-trityl,

(4- met hoxyphenyl ) di phenyl /et hyl , 10N-di al kyl phosphoram dat es and

N- p-t ol uenesul fonyl, and isl)-(G-C6)-alkyl, 2) -(C-0C6)-al kyl-0OH, 3)
-(G -C4)-al kyl ene- (@3- C6)\cycl kyl or 4) -(G -G

0) - al kyl ene- O C(0) - O- | odNkyIY. ()
z—oO0 N=
5 and/or all stereoisomeric forms of the compound of the formula | and/or mixtures

of these forms in any ratio, where
A2 is aminopyridyl, in which aminopyridyl is unsubstituted or substituted
independently of one another once, twice or three times by halogen or
methyl,
10 Yis -(C3-Cg)-cycloalkyl, in which cycloalkyl is unsubstituted or substituted
independently of one another once, twice or three times by R1,
where R1 is

a) phenyl, where phenyl is unsubstituted or substituted once, twice or

three times independently of one another by -(C1-C4) alkyl,

15 b) halogen,
c)  -(Cq-Cy)-alkyl,
d) -(C3-Cg)-cycloalkyl,
e) -CF3,
f) -O-CF3,
20 g) triazolyl or
h) pyridinyl,

R15 isan amino-protecting group and
Zis 1) -(Cq-Cg)-alkyl,
2) -(C1-Cg)-alkyl-OH,
25

w

)
) -(C1-Cyg)-alkylene-(C3-Cg)-cycloalkyl,
4) -CHo-phenyl, wherein phenyl is unsubstituted or substituted once or

twice by NO2 or methoxy,



15 3. Process as clainmed in clainms 1 or 2, wherein the conpound of formula I
IS prepared where A2 is 2-am nopyridyl, R15 istert-butyloxycarbonyl, 20Y is
- (C3- C8) -wpcbralskish, which is unsubstituted or substitutred/Bryo10069603 two
methyl and Z is-(CC4)-alkyl. WO 2012/062730PCT/ EP2011/ 069603 28 4. A
compound of formula | R1 5 A2 Z (1) in which A2 is amnopyridyl, in
whi ch am nopyridyl is unsubstituted or28ubstituted i ndependently of one
anot her once, twice or three times by hal ogen or 5nethyl, Y is
-(C3-C8)-cycloal kyl, in which cycloal kyl is unsubstituted or substituted

i ndependent |y of 5pneCHpefHeCHp@®e, twice or three times by Rl, wherein Rl
Is a) phenyl, where Ip%henyl IS unsubstituted or substituted once, tw ce or

10three times in&ep k1 0y-abty le51eeOzn @ her(GayCal-caclealkyhl kyl , b) hal ogen,
c) -(CL-CA)-alkyl
which comprises

A) reacting a compound of the formula IV

O 00—z

with the compound of formula VII

R15-A2-CHO (VI

wherein R15 is an amino-protecting group, to give a compound of formula

|, or

10 B) optionally the compound of the formula | which has been prepared by
process step A) and occurs owing to its chemical structure in enantiomeric
forms being fractionated by salt formation with enantiopure acids or bases,
chromatography on chiral stationary phases or derivatization using chiral
enantiopure compounds such as amino acids, separation of the

15 diastereomers obtained in this way, and elimination of the chiral auxiliary

groups into the pure enantiomers.

2. Process as claimed in claim 1, wherein the compound of formula | is prepared
where
20 A2 is aminopyridyl, in which aminopyridyl is unsubstituted or substituted
independently of one another once, twice or three times by halogen or
methyl,
Yis -(C3-Cg)-cycloalkyl, in which cycloalkyl is unsubstituted or substituted
independently of one another once, twice or three times by R1,
25 where R1 is
a) phenyl, where phenyl is unsubstituted or substituted once, twice or

three times independently of one another by -(C1-C4) alkyl,
b) halogen,



d) -(C3-C6)-cycloal kyl, e) -CF3, 15f)-0-CF3, g) triazolyl or h) pyridinyl,
R15 i san am no-protecting group and Z isl) -(Cl-C6)-al kyl, 202)

- (C1- C6) -wbkyi>dert303) - (Cl- C4) - al kyl ene- (C3- C6) - cycl oal rylrEP4)11/063483 phenyl ,
wherei n phenyl is unsubstituted or substituted once or twice by NO2 or
met hoxy, 5) -CH2-CH. CH2 or 256)

-(C1-C10) - al kyl ene- O C(0)-0-(C3-C6) -cy2foal kyl. WD

2012/ 062730PCT/ EP2011/ 069603 29 5. The conpound of fornula | as clainmed in
claim4, in which A2 is am nopyridyl, in which am nopyridyl is
unsubstituted or C%ubst(Q1qu&i-aihdelependentIy of one another once, tw ce or
three tines by hal ogen or methyl, 5Y is -(C3-C8)-cycloalkyl, in which
cycl oal kyl is un§|l)|bst HiGa-66)-syCloalsst i t ut ed i ndependent |y of one
anot her once, Se or hree times by RL, wherein RL is a)phenyl, where
phenyl is unsubste t ut eg or substi tuted once, twice or three timnes

i ndependent |y of one @9(2% -(C1-cA4) al kyl, 10b)hal ogen, c¢)
-(Cl-A4)-al kyl, - ( - cycIoaI kyl, e) CF3 f) -0-CF3,

5 g) triazolyl or
h) pyridinyl,
R15 isan amino protecting group selected from tert-butyloxycarbonyl,
benzyloxycarbonyl, p-methoxybenzylcarbonyl, N-formyl, N-acetyl, N-

benzyl, N-1-(diphenyl)methyl, N-trityl, (4-methoxyphenyl) diphenylmethyl,

10 N-dialkyl phosphoramidates and N-p-toluenesulfonyl, and
Zis ) -(C1-Cg)-alkyl,
2) -(C1-Cg)-alkyl-OH,
3) -(C1-Cy)-alkylene-(C3-Cg)-cycloalkyl or
4) -(C1-C1p)-alkylene-O-C(0O)-O-(C3-Cg)-cycloalkyl.
15
3. Process as claimed in claims 1 or 2, wherein the compound of formula | is
prepared where
A2 is 2-aminopyridyl,
R15 istert-butyloxycarbonyl,
20 Yis -(C3-Cg)-cycloalkyl, which is unsubstituted or substituted by one or two

methyl and
Zis -(Cq1-Cy)-alkyl.



159)triazolyl or h)pyridinyl, R15 isan am no protecting group selected from
tert-butyl oxycarbonyl, benzyl oxycarbonyl, p-nethoxybenzyl carbonyl,

N-f or nyl ,wbapaisyisp Nbenzyl, N 1-(diphenyl)nethyl, N-tripCYIEP2011/069603

(4- nmet hoxyphenyl ) di phenyl net hyl , 20N-di al kyl phosphor am dates and

N p-tol uenesul fonyl, and Z isl) -(Cl-C6)-al kyl, 2) -(Cl-C6)-al kyl -OH, 3)
-(Cl1-A4) - al kyl ene- (C3-C6) -cycl oal kyl 0284)

-(Cl-C10) - al kyl ene- O C(0)-0-(C3-C6) -cycl oal kyl . 25 6. The conpound of
formula | as clained in clainms 4 or 5, in which Y is -(C3-C8)-cycloal kyl,
whi ch 4 undfubsmpounadf tarmeldbbt i t ut ed by one or two nethyl, R15
i stert-butyl oxycar bonﬁ), and 30Z is-(Cl-C4)-alkyl. WO

2012/ 062730PCT/ EP2011106960A20 7Process for obt ai ni ng a conpound of
formula I'l, A2 whi ch copfri ses C)reacting a conpound of the formula | R 1
5 A2 Z 0

Z—0

in which
A2 is aminopyridyl, in which aminopyridyl is unsubstituted or substituted
independently of one another once, twice or three times by halogen or
5 methyl,

Yis -(C3-Cg)-cycloalkyl, in which cycloalkyl is unsubstituted or substituted

independently of one another once, twice or three times by R1,

wherein R1 is

a) phenyl, where phenyl is unsubstituted or substituted once, twice or
10 three times independently of one another by -(C1-C4) alkyl,
b) halogen,
c)  -(Cq-Cy)-alkyl,
d) -(C3-Cg)-cycloalkyl,
e) -CF3,
15 f) -O-CF3,
g) triazolyl or
h) pyridinyl,
R15is an amino-protecting group and
Zis 1) -(Cq-Cg)-alkyl,
20 2) -(C1-Cg)-alkyl-OH,
3) -(Cq1-Cy)-alkylene-(C3-Cg)-cycloalkyl,
4) -CHo-phenyl, wherein phenyl is unsubstituted or substituted once or

twice by NO2 or methoxy,
5) -CH9-CH=CH> or
25 6) -(C1-Cqp)-alkylene-O-C(0O)-O-(C3-Cg)-cycloalkyl.



wherein 5A2 is am nopyridyl, in which am nopyridyl is unsubstituted or
substituted i ndependently of one another once, twice or three tinmes by
hal ogen owommetdnekizoY is - (C3-C8)-cycloal kyl, in which cyclraebkylocicss
unsubstituted or substituted i ndependently of one
anot her once, twice or three tinmes 10by R1, where Rl is a)phenyl, where
phenyl is unsubstituted or substituted28nce, twice or three tines

i ndependent|y of one another by -(Cl-C4) al kyl, 15b)hal ogen, c)
-(C1-A)-alkyl, d) -(C3-0C6)-cycloal kyl, e) -CF3, f) -0-CF3, 20g)triazolyl
or h)pyxi di nyle carapound aﬁfoamﬂulanl 2% okaened inyclginodp irawdich i s1) - (C1- C6) - al kyl ,

(L 04) - al #31 BraTCaPISL oG i it Rrony VSRR s sty i s
unsubstituted or wﬁi&p‘éﬁﬁdbﬁil)?df one another once, twice or three times by halogen or
methyl,
5 Yis -(C3-Cg)-cycloalkyl, in which cycloalkyl is unsubstituted or substituted
independently of one another once, twice or three times by R1,
wherein R1 is

a) phenyl, where phenyl is unsubstituted or substituted once, twice or

three times independently of one another by -(C1-C4) alkyl,

10 b) halogen,
c)  -(Cq-Cy)-alkyl,
d) -(C3-Cg)-cycloalkyl,
e) -CF3,
f) -O-CF3,
15 g) triazolyl or
h) pyridinyl,

R15 isan amino protecting group selected from tert-butyloxycarbonyl,
benzyloxycarbonyl, p-methoxybenzylcarbonyl, N-formyl, N-acetyl, N-

benzyl, N-1-(diphenyl)methyl, N-trityl, (4-methoxyphenyl)diphenylmethyl,

20 N-dialkyl phosphoramidates and N-p-toluenesulfonyl, and
Zis 1) -(Cq-Cg)-alkyl,
2) -(C1-Cg)-alkyl-OH,
3) -(C1-Cy)-alkylene-(C3-Cg)-cycloalkyl or
4) -(C1-C10p)-alkylene-O-C(0O)-O-(C3-Cg)-cycloalkyl.
25
6. The compound of formula | as claimed in claims 4 or 5, in which

Yis -(C3-Cg)-cycloalkyl, which is unsubstituted or substituted by one or two

methyl,
R15 istert-butyloxycarbonyl, and
30 Zis -(Cq-Cy)-alkyl.



once or twice by N2 or nethoxy, 55)-CH2-CH CH2 or
6) - (C1- C10) - al kyl ene-O C(0)-0-(C3-C6)-cycloalkyl, with an acid to give a
conpound wb 2fhoseriza 11, or D)optionally the conpound of pChaEprb@nwweas | |
whi ch has been prepared by process step C) and occurs owing to its chem cal
structure in enantioneric 10fornms being fractionated by salt formation with
enanti opure acids or bases, chronmatography on chiral stationary phases or
derivati zation using chiral enantiopure conpounds such as am no aci ds,
separation of the diastereoners obtained in this way, and elimnation of
the chifral dUrcéssioy optainipg d cevpohed piifasmedat i omers. 15 8. Process as
claimed in claim7, wherein thg_conpound of formula Il is prepared where
A2 is am nopyridyl, in which Fnopyridyl is unsubstituted or substituted
i ndependent|y of one anot her/once, twice or three tinmes by hal ogen or
20met hyl, Y is -(C3-C8)-cycN\sal kyl, in which cycloal kyl is unsubstituted or
substituted i nde angther once, twce or three tines
by Rl, where RL is a) ph , e pﬁleny is (Ihsubstituted or substituted
once, twi ce or 25three tines inde ntly of one another by -(Cl-C4)
al kyl, b) halogen, c) H&1-c4)-al d) - (C3- CB) v@yieh eaiieyikes €) - CF3,
30f)-0-CF3, g)triazolyl or WD 2012/062730PCT/ EP2011/ 069603 32

C% reacting a compound of the formula |

R15—A2
0 7" “N—Y
0
Z—O0 N wherein
5 A2 is aminopyridyl, in which aminopyridyl is unsubstituted or substituted

independently of one another once, twice or three times by halogen
or methyl,

Yis -(Cz-Cg)-cycloalkyl, in which cycloalkyl is unsubstituted or

substituted independently of one another once, twice or three times
10 by R1,
where R1 is
a) phenyl, where phenyl is unsubstituted or substituted once,

twice or three times independently of one another by

-(C1-Cy) alkyl,
15 b) halogen,
c)  -(Cq-Cy)-alkyl,
d) -(C3-Cg)-cycloalkyl,
e) -CF3,
f) -O-CF3,
20 g) triazolyl or
h) pyridinyl,

R15 is an amino protecting group and
Zis 1) -(C1-Cg)-alkyl,



h) pyridinyl, R15 isan am no protecting group selected from

tert-butyl oxycarbonyl, benzyl oxycarbonyl, p-nethoxybenzyl carbonyl,

N-f or nyl ,wbapaisyisp Nbenzyl, N 1-(diphenyl)nethyl, N-tripCYIEP2011/069603

(4- met hoxyphenyl ) di phenyl net hyl , N-di al kyl phosphor am dates and

N p-tol uenesul fonyl, and Z isl) -(Cl-C6)-al kyl, 2) -(Cl-C6)-al kyl -OH, 3)
-(Cl1-A4) - al kyl ene- (C3-C6) -cycl oal kyl 0814)

-(Cl-C10) - al kyl ene- O C(0)-0-(C3-C6)-cycl oal kyl . Process as clained in
claims 7 or 8, wherein the conpound of formula Il is prepared where A2

i s2-aminopyridyl, R1Z)is t-&1-Opliakyd:Otdar bonyl, Y is-(C3-C8)-cycl oal kyl
which is unsubstituted or substituted by one or two nethyl and Z

i s-(Cl-C4)-al kyl . Process atCtiCadiey'entFaiGe-ayclaally), where the acid is

selected fromthe gro congj stin f mneral acids such. a Br, HC., H,
D501, FHPOL or o ganls. aor QUSSR EoVERIBN Bhadtids uieUpRUbHsHEt iR Lted
sulfonic acid or trifluoroagetic,acid, I@bcorrpout@d of the formula Il A2 O
N-Y(I1) HOwherein, 25A2 isO8rF R6PYFEEN NORCHFRR %ni nopyri dyl i s

unsgbstituted or substdt ut egd . ndep | y of one anot her once, tw ce or
thrge times by hal ogeng)or ng%ﬁﬁ-%%u/ 062730PCT/ EP2011/ 069603 33

6) -(C1-C1p)-alkylene-O-C(0O)-O-(C3-Cg)-cycloalkyl,
with an acid to give a compound of formula Il, or
D) optionally the compound of the formula Il which has been prepared by
process step C) and occurs owing to its chemical structure in enantiomeric
10 forms being fractionated by salt formation with enantiopure acids or bases,
chromatography on chiral stationary phases or derivatization using chiral
enantiopure compounds such as amino acids, separation of the
diastereomers obtained in this way, and elimination of the chiral auxiliary
groups into the pure enantiomers.
15
8. Process as claimed in claim 7, wherein the compound of formula Il is prepared
where
A2 is aminopyridyl, in which aminopyridyl is unsubstituted or substituted
independently of one another once, twice or three times by halogen or
20 methyl,
Yis -(C3-Cg)-cycloalkyl, in which cycloalkyl is unsubstituted or substituted

independently of one another once, twice or three times by R1,

where R1 is

a) phenyl, where phenyl is unsubstituted or substituted once, twice or
25 three times independently of one another by -(C1-C4) alkyl,

b) halogen,

c)  -(Cq-Cy)-alkyl,

d) -(C3-Cg)-cycloalkyl,

e) -CF3,
30 f) -O-CF3,

g) triazolyl or



Yis -(C3-C8)-cycloal kyl, in which cycloal kyl is unsubstituted or
substituted i ndependently of one another once, twice or three tines
by R17 wheoebiy/deizsos a) phenyl, where phenyl is unsubsti atram2emn/06bst i t ut ed
once, twice or Sthree tinmes independently of one another by -(Cl-C4) alkyl,
b) hal ogen, c¢)-(Cl-C4)-al kyl, d)-(C3-C6)-cycloal kyl, e)-CF37 10f)-0-CF37 g)
triazolyl or h) pyridinyl. 12. The conpdBnd of the fornmula Il as clainmed in
claim11l in which 15A2 is am nopyridyl, in which am nopyridyl is
unsubstituted or substituted i ndependently of one another once, tw ce or
three tinmes by hal)ogemyodinygthyl, Y is -(CS C8) -cycl oal kyl, in which

| | kyl i bstit ut bsti d dent |
of one anot > %%&asmm%efﬁf’e&fﬁe%?%@o st EE YRt RyierGaoR o ) pheny

ere phenyl is wapusSkidaibs |0pnsét§ i Wb RyION-AdBt@ent i mes
wh henyl )bH(éb hi&ﬁéﬁﬂ: N éétf NL

i ndependent|y of one anot her % hal ogen,
-(Cl1- C4) - al kyl, 2saxyl( &simph@mdbraaww -trdyl, (ﬁ:mﬁt 9)X>01f@nwdl@bsnvlmlnx/l| or
h) pgri dinyl. N-dialkyl phosphoramidates and N-p-toluenesulfonyl, and
Zis ) -(C1-Cg)-alkyl,
2) -(Cq-Cg)-alkyl-OH,
3) -(C1-Cy)-alkylene-(C3-Cg)-cycloalkyl or
4) -(C1-C10p)-alkylene-O-C(0O)-O-(C3-Cg)-cycloalkyl.
10
9. Process as claimed in claims 7 or 8, wherein the compound of formula Il is
prepared where
A2 is 2-aminopyridyl,
R15is tert-butyloxycarbonyl,
15 Yis -(C3-Cg)-cycloalkyl, which is unsubstituted or substituted by one or two
methyl and
Zis -(C1-Cyg)-alkyl.
10.  Process as claimed in claims 7 to 9, where the acid is selected from the group
20 consisting of mineral acids such as HBr, HCI, HI, H,SO4, H3PO4 or organic acids
such as acetic acid, trifluoromethane sulfonic acid or trifluoroacetic acid.
11. A compound of the formula Il
A2
o N\
7 TN=Y
HO N wherein,
25 A2 is aminopyridyl, in which aminopyridyl is unsubstituted or substituted

independently of one another once, twice or three times by halogen or

methyl,



WO 2012/ 062730PCT/ EP2011/ 069603 34 13. The conpound of the fornula Il as
claimed in clains 11 or 12 in which A2 is 2-am nopyridyl, and Y is
- (C3- C8) -wpcbralskish, which is unsubstituted or substitutred/Bryo10069603 two
methyl. 5 14. A process for obtaining a conpound of formula V, A2 (V)
wher ein A2 is am nopyridyl, in which am nopyridyl is unsubstituted or
substituted i ndependently of one anoth®&8 once, twice or three tinmes by
hal ogen or 10nethyl, Y is -(C3-C8)-cycloal kyl, in which cycloal kyl is
unsubstituted or substituted i ndependently of one anot her once, tw ce
or three tiMels by(QRECaMegeloalRyl, iz whjchoeyaigalkyhihensulpstiduted drsubatitubed i t ut ed
or substituted once, twice or 15three tinmes independently of one another by
-(Cl-¢4) al kyl, Kb)deapenggetly otpne apgther pngekiyvice gy threedings) by Rd) oal kyl , e)
-CF3, 20f)- -hgt?ém ?% id riazolyl or h) pyridinyl, which conprises E)reacting
a conpound o e formula IV N (1V)

a) phenyl, where phenyl is unsubstituted or substituted once, twice or

5 three times independently of one another by -(C1-C4) alkyl,

b) halogen,
C) -(C1-Cyg)-alkyl,
d) -(C3-Cg)-cycloalkyl,
e) -CF3,

10 f) -O-CF3,
g) triazolyl or
h) pyridinyl.

12.  The compound of the formula Il as claimed in claim 11 in which

15 A2 is aminopyridyl, in which aminopyridyl is unsubstituted or substituted
independently of one another once, twice or three times by halogen or
methyl,

Yis -(C3-Cg)-cycloalkyl, in which cycloalkyl is unsubstituted or substituted

independently of one another once, twice or three times by R1,

20 wherein R1 is
a) phenyl, where phenyl is unsubstituted or substituted once, twice or

three times independently of one another by -(C1-C4) alkyl,

b) halogen,
c)  -(Cq-Cy)-alkyl,
25 d) -(C3-Cg)-cycloalkyl,
e) -CF3,
f) -O-CF3,
g) triazolyl or

h) pyridinyl.



00- Zwher ei n WD 2012/ 062730PCT/ EP2011/ 069603 35 Z isl1) -(Cl-C6)-al kyl,

2) -(Cl-C6)-al kyl-0OH, 3) -(Cl-C4)-al kyl ene-(C3-C6) -cycl oal kyl,

4) - CH2- plenylizoeetser ei n phenyl is unsubstituted or substcruresl 10663 or

5twi ce by NO2 or nethoxy, 5) -CH2-CH. CH2 or

6) -(Cl-C10)-al kyl ene-O- C(0)-0-(C3-C6)-cycloalkyl, and Y is as defined
above, with the conpound of formula VIB410R15- A2-CHQ(VII) wherein R15 is an
am no-protecting group and A2 is as defined above, to give a conpound of
formula |, RL 5 A2 F) reacting a conpound of the formula | with an acid
to givd3a cd'rhmmdp@ﬁndwfmerfarraullalll agzlairgedamglaipdridgentt imghighconpound of
the formul a erein tQ conpound of fornmula Il may be present in the E
or inthe Z ﬁf g%fpgppéfﬁ g'n e doubl e bond, 20in the presence of hydrogen

and a cat al ysis t0(cggE m%)@ @@mur\m@ﬁ i QIsatUted vhsuieitiufedoycomerwb of
se

formula Vis pre e|t er as the R~ or S-enantionmer or as an enanti oner
m xture in whichngstrylenantioner is enriched conpared to the other.

5
14. A process for obtaining a compound of formula V,
A2

O

HO N wherein

A2 is aminopyridyl, in which aminopyridyl is unsubstituted or substituted
independently of one another once, twice or three times by halogen or
10 methyl,
Yis -(C3-Cg)-cycloalkyl, in which cycloalkyl is unsubstituted or substituted

independently of one another once, twice or three times by R1,

where R1 is

a) phenyl, where phenyl is unsubstituted or substituted once, twice or
15 three times independently of one another by -(C1-C4) alkyl,

b) halogen,

c)  -(Cq-Cy)-alkyl,

d) -(C3-Cg)-cycloalkyl,

e) -CF3,
20 f) -O-CF3,

g) triazolyl or

h) pyridinyl, which comprises

E) reacting a compound of the formula IV

Y
N
ID
N (1V)
0~ ~0—z

wherein



10

15

20

WO 2012/062730 PCT/EP2011/069603

35
Zis 1) -(Cq-Cg)-alkyl,
2) -(Cq-Cg)-alkyl-OH,
3) -(Cq1-Cy)-alkylene-(C3-Cg)-cycloalkyl,
4) -CHo-phenyl, wherein phenyl is unsubstituted or substituted once or

twice by NO2 or methoxy,
5) -CH9-CH=CH> or
6) -(C1-Cqp)-alkylene-O-C(0O)-O-(C3-Cg)-cycloalkyl,
and Y is as defined above,
with the compound of formula VII
R15-A2-CHO (V1)
wherein R15 is an amino-protecting group and A2 is as defined above,

to give a compound of formula I,
R15—A2

o. \

/__ N=Y )
Z—O0 N
F) reacting a compound of the formula | with an acid to give a compound of
formula Il,
A2

\
© 7 TN=Y
HO N=

G) and hydrogenating a compound of the formula Il, wherein the compound
of formula Il may be present in the E or in the Z configuration on the
double bond,

in the presence of hydrogen and a catalyst to give a compound of formula V,

wherein the compound of formula V is present either as the R- or S-enantiomer

or as an enantiomer mixture in which one enantiomer is enriched compared to
the other.



