1 Process for the preparation of enantioneric forns of 2,3-di am nopropionic

aci d derivatives The invention relates to a process for the preparation
of the emsotzorzmapisc forns of 52, 3-di am nopropi oni ¢ aci d pdempPr@tiosssss of
formula | by racemate resol ution. NR2 O *OHR3 "N' HO The

separation of the racemate into its enlanti oners takes place through
formation of 10di astereoneric salts upon addition of an enantionerically
pure auxiliary, and subsequent separation by fractional crystallization.
The conpounds of fornmula | are suitable internediates for the preparation
of | kB FPaessefor e praparatiesoerantiosreria fierme ob 2/ 39Emainppropigmio@gill 022553 Al
and USO%Q@%\%SMM? A, for exanple. 151t is known that enantionerically
pure 2, 3-dramnopropionic acid derivatives are used as buil ding bl ocks for
t he synthesis of active pharmaceutical ingredients, including |IkB kinase

i nhi bitors (cf., WD 2004/022553 Al and US 2007/0142417 Al ). Since these
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racemate on a chiral stationary phase. These chromatographi c nmethods are
very costly in terns of apparatus and tine, are limted to small anounts,
and use enornous anpy of | vents. Moreover, the chiral stationary

therefore is not very acticable wth regard to an
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The separation of the racemate into its enantiomers takes place through formation of
10 diastereomeric salts upon addition of an enantiomerically pure auxiliary, and
subsequent separation by fractional crystallization. The compounds of formula | are
suitable intermediates for the preparation of IkB kinase inhibitors as described in WO
01/30774 A1, WO 2004/022553 A1 and US 2007/0142417 A1, for example.

15 Itis known that enantiomerically pure 2,3-diaminopropionic acid derivatives are used
as building blocks for the synthesis of active pharmaceutical ingredients, including
IkB kinase inhibitors (cf. WO 2004/022553 A1 and US 2007/0142417 A1). Since
these building blocks have hitherto only been able to be produced in isolated cases
via an asymmetric synthesis, the enantiomerically pure compounds are usually

20 obtained via a laborious chromatographic separation of the racemate on a chiral
stationary phase. These chromatographic methods are very costly in terms of
apparatus and time, are limited to small amounts, and use enormous amounts of
solvents. Moreover, the chiral stationary phases are very expensive. This access
route to the desired enantiomers therefore is not very practicable with regard to an

25  industrial production.



25i ndustrial production. 2 It is an object of the present invention to
find a technical process for the preparation of the conpounds of fornula I
whi ch doeworot2/hesse t he stated di sadvantages. It has nowclapporfiiosssds t hat
the separation of the racemate into the enantioners of 5formula | through
formati on of diastereoneric salts uporbcaddi tion of an enantionerically pure
auxiliary can also be achieved in the“ase of conpounds of fornula II
defined bel ow. The preparation of the conpound of formula I is thereby
effected in a tinme-saving and cost-saving way with high yields and high
enant i disrancoljaet efythe presem mmeantianite Aindsa tesbRisatanacgss ferghe prepaatien out .
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a process arni'ng” a “compoun *OH
R3 "N' HO 15 wherein Rl is a hydrogen atom F, d, I, Br, (Cl-C4)-alKkyl
or -CN;, R2 is a heteroaryl residue selected fromt he series consisti ng of
pyrr ol ét hagpew, been found that the separation of the racemate into the enantiomers of
5 formula | through formation of diastereomeric salts upon addition of an
enantiomerically pure auxiliary can also be achieved in the case of compounds of
formula Il defined below. The preparation of the compound of formula | is thereby
effected in a time-saving and cost-saving way with high yields and high enantiomeric
purity in a manner which is technically simple to carry out. It also allows problem-free

10  scale-up.

The invention therefore relates to a process for obtaining a compound of formula |,

R1

15
wherein
R1 is a hydrogen atom, F, Cl, |, Br, (C1-Cg4)-alkyl or -CN;

R2 is a heteroaryl residue selected from the series consisting of pyrrole, furan,

20 thiophene, imidazole, pyrazole, oxazole, isoxazole, thiazole, isothiazole, tetrazole,
1,2,3,5-oxathiadiazole-2-oxides, triazolones, oxadiazolone, isoxazolone,
oxadiazolidinedione, triazole, 3-hydroxypyrrole-2,4-diones, 5-oxo-1,2,4-thiadiazoles,
pyridine, pyrazine, pyrimidine, indole, isoindole, indazole, phthalazine, quinoline,
isoquinoline, quinoxaline, quinazoline, cinnoline and B-carboline, wherein the

25 heteroaryl residue is unsubstituted or is substituted once, twice or three times,

independently of each other, by substituents selected from the series consisting of



20t hi ophene, i m dazol e, pyrazole, oxazole, isoxazole, thiazole,

i sothiazole, tetrazole, 1,2,3,5-o0xathiadi azol e-2-oxi des, triazol ones,

oxadi azolwoep12@ameazol one, oxadi azol i di nedi one, triazol @CT/EP2011/063504

3- hydr oxypyrrol e- 2, 4-di ones, 5-o0x0-1, 2, 4-thi adi azol es, pyridine, pyrazine,
pyri m di ne, indole, |50|ndole |ndazole pht hal azi ne, qui noli ne,

i soqui nol i ne, qui noxali ne, qU|nazoI|n§ ci nnol i ne andp-carboline, wherein

t he 25heteroaryl residue is unsubstituted or is substituted once, tw ce or
three tines, indep endentl of each other, by substituents selected fromthe
series @Or@ii)s@'khb 1-C- E(I Xyp Hiplagery nitrq @mloe)trlﬁmzwthmbhmg@xy nitro,
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the ar res due unsubstituted or ree
tings, 2- natﬁﬂlawdbrpﬂ’iey]ym EmphenyllyF;B blbyemdplsmblpleerﬁ)&ylsamtac;tl@@hdffhmwerhWe
series consjsting of (C1-05) - al kox t{r}q haI nitro, am no,

trifl udfRsermipe, ar}‘u‘f&?@k‘? 'S unsubﬁ%t,eg@ ' 8¢ %ﬁ)ﬂ% = tW torhﬂﬂr 8%y,

et hyl enre%gg% y ﬁ;férg/ rdponyl -

and (C -aefz 29@%% ony " ﬁ)ﬁgﬁ%ﬂ%ﬂ%n %%%%ﬁég@ﬁ{m oé”eé %Mﬁ?kﬁl or an
aryl ré€ieus)-slayle ¢t e o) Fajhoxm@ak@eremtmmmso; hmﬁuorfonmskﬂam/hydmpht hyl ,

1- napht hyl , 152-napht hyl , bi phenylyl, 2-biphenylyl, bi phenyl yI ,

4- bi phéwgirapy-(GCia alkyés merthﬂ@nemxy @thxéleeeﬁlome%anyl acewl, qvanps
unsubstltut ed or is substltut ed, |nd(§pendently of each other, once, twce

or 1¥hr éwd fq’%§rwy§'u8§t'n9%lﬁ@%y|’s@n%& e raoiseredWli-es consisting of - NO2,
-0-(C1-A4)-alkyl, F, d and Br, or -0-C(CH3)3, 200or -0-CH(R7)-aryl, wherein
the aryl residue is selected fromthe series consisting of phenyl,

napht hydg |sla H?@Wg@h'ator% napht hyl, biphenylyl, 2-biphenylyl, 3-biphenylyl,

4- bi phen ant hryl and quorenyI and is unsubstituted or is

subst | tQﬁt(éd C4hﬂ|é)zslendently of each other, once, tvm' ce or three ti mes by
substituents selected fromthe series consistin - 0- F, d and

Br, an® @nedyl iestivg selactaddrosyhe aeres epngiingio (.'Qberblﬂ I{}ﬁphthw 1 -naphthlyl,

15  2-naphthyl, biphenylyl, 2-biphenylyl, 3-biphenylyl, 4-biphenylyl, anthryl and fluorenyl,
wherein the aryl residue is unsubstituted or is substituted, independently of each
other, once, twice or three times by substituents selected from the series consisting
of -NOp -O-(C1-Cg)-alkyl, F, Cland Br,
or -O-C(CH3)3,

20 or-O-CH(R7)-aryl, wherein the aryl residue is selected from the series consisting of
phenyl, naphthyl, 1-naphthyl, 2-naphthyl, biphenylyl, 2-biphenylyl, 3-biphenylyl, 4-
biphenylyl, anthryl and fluorenyl and is unsubstituted or is substituted, independently
of each other, once, twice or three times by substituents selected from the series

consisting of -NO9, -O-CHg, F, Cl and Br, and wherein R7 is a hydrogen atom or
25 (C1-Cy)-alkyl,

which comprises

a) mixing a compound of formula Il,



whi ch conprises a) mxing a conpound of formula Il, 4 R1 N-R2 Ol |
R3N H O wherein Rl, R2 and R3 are defined as in the conpound of formula I,
in an or gmoi2012%mbasent or a mi xture of organi c sol vents WCIIEP2611/063504
enantionmerically pure auxiliary; 5b) separating the salt conposed of
enantionmerically pure auxiliary and cgppound of formula I, by fractional
crystallization; and c) isolating the conpound of formula | fromthe salt
conposed of enantionerically pure auxiliary and conpound of forrmula I. 10In
one enbodi ment, the invention relates to a process for obtaining a conpound
of formula I, wherei ¥ s a hydrogen atom F, A, | or Br; R2 is phenyl,
pyridinyl, pyrimdinyl o 'fgzolyl, wher ei n phenyl, pyridinyl, pyrimdinyl
and thiazolyl are unsubstli t uted or substituted by fluorine or chlorine;

15R3 is phenyl, nethyl

wherein R1, R2 and R3 are defined as in the compound of formula [, in an organic
solvent or a mixture of organic solvents with an enantiomerically pure auxiliary;

5 b) separating the salt composed of enantiomerically pure auxiliary and compound of
formula |, by fractional crystallization; and
c) isolating the compound of formula | from the salt composed of enantiomerically

pure auxiliary and compound of formula .

10 In one embodiment, the invention relates to a process for obtaining a compound of
formula |, wherein
R1 is a hydrogen atom, F, Cl, | or Br;
R2 is phenyl, pyridinyl, pyrimidinyl or thiazolyl, wherein phenyl, pyridinyl, pyrimidiny|
and thiazolyl are unsubstituted or substituted by fluorine or chlorine;

15 RS is phenyl, methyl or -O-C(CH3)3;

which comprises
a) mixing a compound of formula Il, wherein R1, R2 and R3 are defined as in the
compound of formula |, in an organic solvent or a mixture of organic solvents
20 selected from the series consisting of n-butyl acetate, ethyl acetate, isopropyl
acetate, diisopropyl ether, methyl tert-butyl ether and diethyl ether, with an
enantiomerically pure auxiliary selected from the series consisting of (S)-1-
phenylethylamine, (R)-1-phenylethylamine, (S)-1-naphthylethylamine, (R)-1-
naphthylethylamine, (S)-1-cyclohexylethylamine, (R)-1-cyclohexylethylamine, (S)-1-
25  cyclopropylethylamine and (R)-1-cyclopropylethylamine;



whi ch conprises a) m xing a conpound of formula Il, wherein Rl, R2 and R3
are defined as in the conpound of formula I, in an organic solvent or a

m xture oVoangandgs7sol vents 20sel ected fromthe series eomgpdiiingsof
n-butyl acetate, ethyl acetate, isopropyl acetate, diisopropyl ether,

met hyl tert-butyl ether and diethyl ether, wth an enantionerically pure
auxiliary selected fromthe series consisting of (S)-1- phenyl ethyl am ne,
(R) - 1- phenyl et hyl am ne, (S)-1-naphthyl ethylam ne, (R)-1-

napht hyl et hyl am ne, (S)-1-cycl ohexyl et hyl am ne, (R)-1-cycl ohexyl ethyl am ne,
(S) - 1- Iseparaingdpgisettispnpnsed rmmanRpmeriealty picopiiliary @ndraameeounaf
2012’0%83#&5%5%8&&%&%@%9ém§auo@ sgpar ating the salt conposed of

enanti oneri cal pure auxiliary A% conmpound of forrmula I, by fractional
cryst ald) istadtirgntheastinpand sifoarhulzgl fidre thespiteohpliset @f rubatibmerioalyt he sal t
conposed of enantionerically pure auxiliary and conpound of forrmula I. 5 In
one entRyde ABxtiary #rd geHRRURE of fPrifHéa bonpounds and processes according to

t hegi nvention outlined above and bel ow, such as in the conmpounds of
formulae | and Il, is a hydrogen atom F or O, in another enbodinent it is
a hydr dgeneanobodimer, tha grogh Rdrindhd cdmpeninds andpracésssageordngno tHd | n
one enbodi nent, .the grou in the conpoynds and processes acgcording to
Che | nVRIRTIGR GiltachBeribans baly. 5OrBR 8 1ah cadPoHRERET KSR agnofl. &

for nul aa_eh)}dréggn btomi B o C1SheirRAi erhBSdifiERt #95 @A RAEEPBIdMSr Fet es
consisting of pyrrole, furan, thiophene, imdazol'e, pyrazole, oxazole,

i soxaza@netharrenkodiment §ds bihydodgen atem.azol e, 1, 2, 3, 5-
15§gathiadiazole-2-oxides, triazol ones, oxadi azol one, isoxazol one,

oxadi azol i di nedi one, triazole, 3-hydroxypyrrole-2,4-diones,

5- 0X0- I dné-dribedimaae| the grols RP iRGhe RBAPOUAES aPYrproted R, adcdedihg to the
i soi ndol e, indazol e, phthal azine, quinoline, isoquinoline, quinoxaline,
qui naz dnvensionAQuilingd alovenand baloysIsuaR as\if éne rampeende céfasaruae ard duls i s
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( Cl1- 05)imiddeple, plyfazdde)oxaizbiex ysoxaableg tiazdle isothiaavl@detrazole| U@ ®Bet hyl ,

hy(1j£r'>OX%’xathiadiazole—2—oxides, triazolones, oxadiazolone, isoxazolone,
oxadiazolidinedione, triazole, 3-hydroxypyrrole-2,4-diones, 5-oxo-1,2,4-thiadiazoles,
pyridine, pyrazine, pyrimidine, indole, isoindole, indazole, phthalazine, quinoline,
isoquinoline, quinoxaline, quinazoline, cinnoline and B-carboline, wherein the
heteroaryl residue is unsubstituted or is substituted once, twice or three times,

20 independently of each other, by substituents selected from the series consisting of
(C1-Cp)-alkyl, (C1-Cs)-alkoxy, halogen, nitro, amino, trifluoromethyl, hydroxy,
hydroxy-(C1-Cg4)-alkyl-, methylenedioxy, ethylenedioxy, formyl, acetyl, cyano,
hydroxycarbonyl-, aminocarbonyl- and (C1-C4)-alkoxycarbonyl-, and in another

embodiment is selected from the series consisting of pyrrole, furan, thiophene,

25 imidazole, pyrazole, oxazole, isoxazole, thiazole, isothiazole, tetrazole, 1,2,3,5-
oxathiadiazole-2-oxides, triazolones, oxadiazolone, isoxazolone,
oxadiazolidinedione, triazole, 3-hydroxypyrrole-2,4-diones, 5-oxo-1,2,4-thiadiazoles,
pyridine, pyrazine, pyrimidine, indole, isoindole, indazole, phthalazine, quinoline,
isoquinoline, quinoxaline, quinazoline, cinnoline and B-carboline, wherein the

30 heteroaryl residue is unsubstituted or is substituted once, twice or three times,

independently of each other, by substituents selected from the series consisting of



hydr oxy- (Cl- 4) - al kyl -, net hyl enedi oxy, ethyl enedi oxy, fornyl, acetyl,
cyano, hydroxycarbonyl -, am nocarbonyl- and (Cl-C4)-al koxycarbonyl-, and in
anot her werthndilpmnt is sel ected fromthe series consi stcmgEred1pyssnol e,
furan, thiophene, 25im dazole, pyrazole, oxazole, isoxazole, thiazole,

i sothiazole, tetrazole, 1,2,3,5- oxath adi azol e-2-oxi des, triazol ones,

oxadi azol one, isoxazol one, oxadi azoli di nedi one, triazole,
3- hydr oxypyrrol e-2, 4-di ones, 5-o0xo0-1, 2, 4-thiadi azol es, pyridine, pyrazine,
pyrimdine, indole |50|ndole |ndazole pht hal azi ne, qui nol i ne,

i soqui HEHFGe) ahmli foxi5)rrdkoxymnhbaloges, aed imanether aMiGOAeHOBI ne, wher ei n
t he 30heteroar resi due |s unsubstituted or .is substituted once, tw ce or
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series / al kyl,
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pyri di nyI m I azo dl nen is pyridinyl

or pyr Ieﬂmtﬁbd‘imlent itrs @h@rh)henh Aok e;rabbdurrtent?pt |9fp§/n¢inyl lmﬂaaotbfelner enbodi ment
it is pyridinyl, in another enbodiment it is pyrimd , 1'n anot her

enmbodi r?é‘ﬂﬁoq“tneing itigpymidinyl. inrrncther %Bﬁ?'merﬁﬁr'ﬁéh'ﬁWW M\eirﬂlf‘cﬁhﬂmb" and
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representlng R2 can be any one or more of the groups pyrimidin-2-yl, pyrimidin-4-yl
and pyrimidin-5-yl, and thiazolyl representing R2 can be any one or of more the

15  groups thiazol-2-yl, thiazol-4-yl and thiazol-5-yl.

In one embodiment, the group R3 in the compounds and processes according to the

invention outlined above and below, such as in the compounds of formulae | and I, is

methyl, -O-C(CH3)3 or -O-CH(R7)-aryl, wherein R7 is a hydrogen atom and aryl is
20  unsubstituted phenyl, in another embodiment it is -O-C(CH3)3 or -O-CH(R7)-aryl,

wherein R7 is a hydrogen atom and aryl is unsubstituted phenyl, in another
embodiment it is methyl, in another embodiment it is -O-C(CH3)3, i.e. a tert-butoxy
group, in another embodiment it is -O-CH(R7)-aryl, wherein R7 is a hydrogen atom
and aryl is unsubstituted phenyl, i.e. a benzyloxy group.

25
The present invention relates to all combinations of definitions of compounds and
processes with one or more embodiments and/or other features and/or specific

denotations of groups or features specified herein.

30 Theterms "(C4q-Cg)-alkyl", "(C1-C4)-alkyl" and "(C1-Cs)-alkyl" are understood as

meaning hydrocarbon residues the carbon chain of which is straight-chain or



15groups thiazol-2-yl, thiazol-4-yland thiazol-5-yl. In one enbodi nent, the
group R3 in the conpounds and processes according to the invention outlined
above andwbebmwiosuch as in the conpounds of fornul ae | pemdkprbdti/ossoaet hyl
-0-C(CH3)3 or -0-CH(R7)-aryl, wherein R7 is a hydrogen atom and aryl is
20unsubstituted phenyl, in another e dinment it is -0-C(CH3)3 or
-0-CH(R7)-aryl, wherein R7 is a hydrogen atomand aryl is unsubstituted
phenyl, in another enbodinent it is nethyl, in another enbodinent it is
-0-C(CH3)3, i.e. a tert-butoxy group, in another enbodinent it is
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enbodi propyd, BOPapyI, diutdr isbbatylirtes-angl/apd sqegl fi ¢ denot ations of groups or
features specified herein. 30The terns "(Cl1-C3)-al kyl", "(Cl-C4)-al kyl" and
"(C1-05)-al kyl" are understood as neani ng hydrocarbon resi dues the carbon
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or 1, hydBycatbon résidaedsuchad® methylesgeethyeakyisoprapyieres isdbutylkye ogr oups are
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hydr ocafostyl 8HHEWGS iStHEYaARiuBRsdhAyene, ethyl ene, isopropyl ene, isobutylene

or pentylene. An exanple of the residue "-CH(R7)-aryl", in which R7 is a
hydr ogen atom and aryl is phenyl, is the residue benzyl. 10If RL is a

hydr og tom this ns_that th enyl residye in the compoun of
r ot derF SR oaaeSrh B Tk dtatrRab e bt Sal e Sl R b
group Rdsmiilse 3RndNBERG biHaiceth guiei| defieet Betow | WhiBh dansesihet dretp NS Ng
than a hydrogen atom such as F or Br, this neans that in the phenyl

o d,
r esi du@rcunsupstityted phenyldesigun. ERdnhananeiben megsinghans hydregesaiedt i ve

group qQr .at A ..Sal 5 ! hstd 1 ut yl
Yoot qususiat T g Ereeh disdfbinR MR e bRah heuos BB £ BE T
subst i tatemtreascieaerbeepicsEn tHereapgctiresgriouproraitomhee piten gaidresngue,
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including the 2-position, the 3-position and the 4-position. It applies in general to all
groups in the compounds of formulae | and |l and other compounds defined below,
for example to heteroaryl residues and aryl residues representing R2, that
20  substituents can be present in any suitable position, and that substituents can be

identical or different if more than one substituent is present in a group.

The term "halogen" is understood as meaning fluorine (F), chlorine (ClI), iodine (I) and
bromine (Br). In one embodiment, halogen is F or Cl, in another embodiment it is F.
25
The asterisk next to a carbon atom in formula | and the formulae of other compounds
defined below means that the respective compound is present as an individual
enantiomer, either as R-enantiomer or as S-enantiomer, where the term "present as
an individual enantiomer" is understood as meaning that the compound is present as
30 a substantially pure enantiomer with regard to the presence of the opposite
enantiomer. In one embodiment, the ee value, i.e. the enantiomeric excess in

percent, of such a substantially pure enantiomer according to the invention is > 90%,



20substituents can be present in any suitable position, and that
substituents can be identical or different if nore than one substituent is
present iwoaopragss The term "hal ogen” is understood aspoeap2ng/oéiseori ne
(F), chlorine (d), iodine (1) and bromne (Br). In one enbodi nent, hal ogen
is For d, in another enbodi nent itiés F. 25 The asterisk next to a carbon
atomin fornula | and the fornul ae of "ot her conpounds defi ned bel ow neans
that the respective conpound is present as an individual enantioner, either
as R-enantioner or as S-enantioner, where the term "present as an
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cyclopropyl or cyclohexyl. In one embodiment, the enantiomerically pure auxiliary is
selected from the series consisting of (S)-1-phenylethylamine, (R)-1-
phenylethylamine, (S)-1-phenylpropylamine, (R)-1-phenylpropylamine, (S)-1-

20 naphthylethylamine, (R)-1-naphthylethylamine, (S)-1-cyclohexylethylamine, (R)-1-
cyclohexylethylamine, (S)-1-cyclopropylethylamine and (R)-1-cyclopropylethylamine,
in another embodiment from the series consisting of (S)-1-phenylethylamine and (R)-
1-phenylethylamine, and in another embodiment it is (S)-1-phenylethylamine. The
chemical purity of the employed enantiomerically pure auxiliary should be > 95% and

25 the enantiomeric excess > 90%. The chirality of the auxiliary to be employed in a
specific case depends on the peculiarities of the case and the desired chirality of the

compound of formula |.

The term "fractional crystallization" is understood as meaning a separation method
30  which utilizes differences in the solubility of the substances in order to separate
crystals. The crystallization can be caused by concentration changes, changes in the

temperature or other triggers such as the use of seed crystals, for example.



cycl ohexyl et hyl am ne, (S)-1-cycl opropyl et hyl am ne and
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enpl oyefhosPh e aRbthep eMBIHdIMEXT bR, abiLe D8S fPANO@!1. 6] if\aioskrt enper atures up
to 25the boiling point, for exanple at tenperatures from about 20C to about

6020 orenmoctlmméfratmare@tﬂr@mabouﬂ40(: to about 60C, or at tenperatures
from about 40C up to the boiling point. The m xing usually takes place over
a certain tinme period, for exanple over a period of fromabout 1 hour to

about FHaomng bperitidarof tife e0POENE of formula Il with the enantiomerically pure
auxiliary is usually carried out at temperatures from about 20°C up to the boiling point
of the employed solvent or solvent mixture, preferably at elevated temperatures up to

25 the boiling point, for example at temperatures from about 20°C to about 60°C, or at

temperatures from about 40°C to about 60°C, or at temperatures from about 40°C up
to the boiling point. The mixing usually takes place over a certain time period, for
example over a period of from about 1 hour to about 5 hours. In order to ensure a
complete reaction of the compound of formula Il with the auxiliary, the mixture is

30  usually held at temperature for some time.



conpl ete reaction of the conpound of fornmula Il wth the auxiliary, the

m xture is 30usually held at tenperature for sone tinme. 10 The fractional
crystal | iwetzoemigmwmn be initiated by cooling a heated m prcumP@npssisi ng t he
conmpound of forrmula Il and the enantionerically pure auxiliary, and/or
partial evaporation of the sol vent, a?gl or adding a further solvent, and/or
addi ng seed crystals. The cooling is vorably perforned slowy until
crystals conprising the salt 5 conposed of the conpound of fornula I and
the enantionmerically pure auxiliary precipitate. For conpletion of the
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auxi liary have been separated, conprises the salt, remaining in solution,
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base-i nduced racem zati on of an anhydr ride or active ester forned in situ,

and sulgicetate@r isPRIopyrackEte; eiceiiateSuaises disaiopy] efoeorrdanty! istbutyl t he

af or e OftefkeCfR el ot N8RS HAd ARPBLLABRI o8 Hegr covel ed. he

i sol ation o esired e Séparated crystals,
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pure auxiliary, can be perforned according to nethods known to the person
sklﬁled”?$ﬁ¥ﬁe art. For 30 exanple, the crystals conprising the salt
conposed of the conmpound of formula | and the enantionerically pure
auxiliary can be suspended or dissolved in a suitable solvent, and the
suspenslin@reoraisioguhother dquork ddmuvhichathedry stblsecaaeprising tre salbopinposdd

of the compound of formula | and the enantiomerically pure auxiliary have been
separated, comprises the salt, remaining in solution, composed of the undesired
20  opposite enantiomer of the compound of formula | and the enantiomerically pure
auxiliary. After work-up and separation of the compound of formula | from the
enantiomerically pure auxiliary, the undesired enantiomer can optionally be
racemized, for example via base-induced racemization of an anhydride or active
ester formed in situ, and subjected to a further racemate resolution in accordance

25 with the aforementioned process, i.e., the undesired enantiomer can be recycled.

The isolation of the desired compound of formula | from the separated crystals, in
which it is present in the form of the salt with the enantiomerically pure auxiliary, can
be performed according to methods known to the person skilled in the art. For

30 example, the crystals comprising the salt composed of the compound of formula |
and the enantiomerically pure auxiliary can be suspended or dissolved in a suitable

solvent, and the suspension or solution admixed with a suitable acid, for example



sulfuric acid, for exanple at tenperatures from about 10C to about 30C such
as at roomtenperature. The auxiliary then dissolves, or remains in

sol uti on,wendidhesconpound of forrmula | generally preci pcratresiiassfocan be
separated in the formof a solid, or otherw se can be obtained by standard
procedures. Suitable solvents are, 5 gr exanpl e, al cohols such as

nmet hanol , et hanol and isopropanol, or esters such as ethyl acetate,

i sopropyl acetate and n-butyl acetate, or m xtures of solvents including

m xtures of alcohols with water. The expl anati ons g}ven above with respect

t o t he spifgdeagideforraxame 4t tﬁrngertahlere§éwqm @bﬁpb%@@ abord FBpBishaoat
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t he procedure ai nir'n he “conpound or e Invention

alsor @o&ip&mrﬁ@f&ommed@nbmllyq@balpnem md:oarpbars@pafatéommﬂeafow afrfa a salt
t her eof , NR2 IV 5 0. where are defined as in the
conpourf?@"@foﬁ‘ }haDvige |Canmt?@edmstanﬂreﬁqg IOFRGGGHFGSN§R6?@9 SNEEF ArR6 i s

Consi stor oAbl afiofbrs O Retihch dhah bR RER b e alFhes ser! e
2- bi ph@h}yylﬂceteﬁehsppmwl gtetate g hawtylydcetatet or yiixtares dfl aodvesrty Including h
compri se |xtures of alcohols with water. The explanations given above with respect to the
procedures for obtaining the salt composed of the compound of formula | and the
enantiomerically pure auxiliary apply correspondingly to the procedures for obtaining

10 the compound of formula I.

The invention also relates to a process for obtaining a compound of formula IV or a

salt thereof,

R1

0
)L . IV
15 O

wherein

R1, R2 and R3 are defined as in the compound of formula I;

20 RS is-NH»2, -N(H)-R6 or -N(R6)o, wherein R6 is (C1-C4)-alkyl or aryl, wherein the
aryl residue is selected from the series consisting of phenyl, naphthyl, 1-naphthyl, 2-

naphthyl, biphenylyl, 2-biphenylyl, 3-biphenylyl, 4-biphenylyl, anthryl and fluorenyl,

which comprises



12 a) mxing a conpound of formula Il, wherein Rl, R2 and R3 are defined
as in the conmpound of fornmula I, in an organic solvent or a m xture of
organi ¢ swbwver@wirt h an enanti onerically pure auxiliar yCT/EP20110§3504
separating the salt conposed of enantionerically pure auxiliary and

conmpound of 5formula I, by fractional ,grystallization; c¢) isolating the
conpound of fornmula | fromthe salt c$ osed of enantionerically pure
auxi liary and conpound of formula I; and d) converting the resulting

compound of formula I with ammonia or an amine of the formula H2N-R6 or
HN( R6) 2) Mikieged forreorrd otfiorawia dl wyerein Ril 12 angh &3eane dafinesdrag intbeesi due is

napht hyP SRy PO G o Sttty BBk TR W a0 V1 ana

f | uor erylantiomiepicaiepgergailiatyof fornula IV or a salt thereof. In one
enbodi nent, the invention relates to a process for obtaining a conpound of
15f or miY) $eperadinghe st compassd of gnandipmericallys Purengitrliang @ngtampauncadt | or

Br; cR2 ¢ n idi : j4m di nyl or thiazolyl, wherein phenyl,
pyr|5di r];a))/rl%,]lm%?‘rl%{)%nfrapﬁ%aqg%t?m%@o’yI are unsubstituted or substituted by

fl uori rog iswlatold thvei coenpdrihd of fphrenld |, froretthg Isath iconpoSEQS eBanBORSrically NH2,

-N -R6 or -N(R6) 2, wherei IS 1- -al kyl or aryl, wherein the aryl
regil_?juepuir% aé‘é'l“é@’t F?@RPHH@ O?g?rmégég )sti ngyof phenzl , napht hyl , Y

1- naphtd)¥onyértingaRB r8stitind EBRBBYRY lof ftnRiIR NAMK! athm oRiPbPAS BIiNé of the
4-bi phenylyl, anthryl and fluorenyl; which conprises 25 a) mxing a

conpourarmadlatighiittaon HN(RAkr, evheren, R&s (anCR3-adk e odefyil nederein the anyé
compound of forrmula I, in an organic solvent or a m xture of organic
sollYentrgsigdde éx selgcteddemHiee sefiee soaeRENG of Placdfl. marhibyl 1ePhie, 2-et hyl

i ot byt B3R R T e SRR P Blene g o tferbl T e
seri es ictorthe sompurtd df $priula3Vprenyaletheyéefm ne, (R) - 1- phenyl et hyl am ne,
(S)-1-napht hyl et hyl am ne, (R)-1-
In one embodiment, the invention relates to a process for obtaining a compound of
15 formula IV or a salt thereof, wherein
R1 is a hydrogen atom, F, Cl, | or Br;
R2 is phenyl, pyridinyl, pyrimidinyl or thiazolyl, wherein phenyl, pyridinyl, pyrimidiny|
and thiazolyl are unsubstituted or substituted by fluorine or chlorine;
R3 is phenyl, methyl or -O-C(CH3)3;
20 RS is-NH»2, -N(H)-R6 or -N(R6)o, wherein R6 is (C1-C4)-alkyl or aryl, wherein the
aryl residue is selected from the series consisting of phenyl, naphthyl, 1-naphthyl, 2-

naphthyl, biphenylyl, 2-biphenylyl, 3-biphenylyl, 4-biphenylyl, anthryl and fluorenyl,

which comprises

25 a) mixing a compound of formula I, wherein R1, R2 and R3 are defined as in the
compound of formula |, in an organic solvent or a mixture of organic solvents
selected from the series consisting of n-butyl acetate, ethyl acetate, isopropyl
acetate, diisopropyl ether, methyl tert-butyl ether and diethyl ether, with an
enantiomerically pure auxiliary selected from the series consisting of (S)-1-

30 phenylethylamine, (R)-1-phenylethylamine, (S)-1-naphthylethylamine, (R)-1-



WD 2012/ 019967PCT/ EP2011/ 063504 13 napht hyl et hyl am ne,

(S)-1-cycl ohexyl ethyl am ne, (R)-1-cycl ohexyl ethylamne, (S)-1-

cycl opr opybevimisssine and (R)-1-cycl opropyl et hyl am ne; lpyrTaepanatisog t he
salt conposed of enantionerically pure auxiliary and conpound of forrmula I,
by fractional crystallization; 5c) isgPJf)ati ng the conpound of fornmula I from
the salt conposed of enantionerically pure auxiliary and conpound of
formula I; and d) converting the resulting conpound of fornula I with
ammoni a or an am ne of the formula H2ZN-R6 or HN(R6) 2, wherein R6 is

( C1- cayaphitpletbylagnine,, (SAm%meqlhhwéetavl@mme r Bérhgxecloeewéﬂtéubgune r(&hthe
2- 10napht hyl
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enbodi nent, the gr oup R5 in the conpounds and processes according to the
i nvent if@fmdat by actacmﬁ}@rm IZB\W, such as the corrpounds of formula IV, is

-NHg ore) %EQ%‘ r‘@}fh@fsoonﬁ Q@Fm@?ﬁ%rﬂﬁﬁe shit cb gc%'ﬁ'a -of lhap EmQHPQIﬁ)t nment,

t he group the conpoun processes acc to t e i nvention
outli neerellaumaamhdbed)mwpued@Ihfcamuléne armi’rpounds of for nmul a Vv, is (Cl-
4)-alkyl, in an her odi nent it 20 The explanatio Iven
aobve. S soRvaRGb Teudlig CoRROLAY of IS TTEe Rutha b B Ries BEDe: pe
a), b) f@f’h%lé)them ¥r AN RG%Q\M&BW K6 i G{l@ﬁwehgﬁll%hé@m&ar‘ N4 and the

process for t prepar at1ion defi ned a Process step d) can be carried

out, f oesigysPkelecreciditng sefesebhsiging anphamdetagierg! i araphemdi 24 ons, for
the 25 formati on of carboxam ides from carboxylic acids which are knovvn to

théOpem@htwublpe%nylw 2iphanyldndbigherybd 4-Pisenylyb randhxyhand fluprienwyl.B.  Sni t h
and J. I%rtﬁg,mwﬁ{ E%W%ngﬁéﬂ ﬁe@&m stry, 5th edition,
e W Yor K, .

Wl ey-I'ntersci n general, for theformatlon of a
car boxam de the car boxylic acid is activated with a SUI tabl e reagent, such
as 1,1' -carbon ||mrqtﬁzole 0 acarbodllmge like N-(

Byt

30di metRPNEAT Rt mACartBB dPMRoYe ﬁmﬂ&fﬂ%ﬁe&@mﬁd'aa o i ¢
S0l ventin@HidnautibPaile hd Belo, [SABK Hsth B Rur@S ¥ fétiiuiib 19, BL-NH or

tenperatures from about -20C up
15  -N(H)-R6, in another embodiment |t is -NHo.

In one embodiment, the group R6 in the compounds and processes according to the

invention outlined above and below, such as the compounds of formula IV, is (C1-
Cg)-alkyl, in another embodiment it is methyl.

20
The explanations given above, such as with respect to the groups R1, R2 and R3 or
process steps a), b) and c¢), apply correspondingly to the compounds of formula IV
and the process for their preparation defined afore. Process step d) can be carried
out, for example, according to methods, and under reaction conditions, for the

25 formation of carboxamides from carboxylic acids which are known to the person
skilled in the art and are described, for example, in M.B. Smith and J. March, March's
Advanced Organic Chemistry, 5th edition, Wiley-Interscience, New York, 2001. In
general, for the formation of a carboxamide the carboxylic acid is activated with a
suitable reagent, such as 1,1'-carbonyldiimidazole or a carbodiimide like N-(3-

30 dimethylaminopropyl)-N'-ethylcarbodiimide hydrochloride, in an inert solvent such as

an ether like tetrahydrofuran or acetonitrile at temperatures from about -20°C up to



14 boiling point of the solvent, and converted into the respective am de of

formula IV by addi ng ammoni a or the desired am ne. The invention al so
rel ates twoaoymaewsss for obtaining a conpound of fornul &cirigr2@n/osssbsal t
t her eof NR2 111 wherein RL and R2 are defined as in the conpound of

formula I; 10 RS is -NH2, -N(H)-R6 or ;N(R6)2, wherein R6 is (Cl1-CA)-al kyl
or aryl, wherein the aryl residue is l%lected fromthe series consisting of
phenyl, naphthyl, 1-naphthyl, 2- naphthyl, biphenylyl, 2-biphenylyl,

3- blphenylyl 4- bi phen IyI anthryl and fluorenyl; 15 which conprises a)
m xi ng bellEepsinhef the i and Fonvgeddnte the, respeeltve awiderel faenulady ys in

t he CO%‘&W{:{dﬂﬁferﬁé rgpkﬁae J:Ies&éh %ﬂll’%’ gani c soI vent or a m xture of organic

sol vent's an enantionerically pure auxiliary; b) separating the

salt conposed of enantionerically pure auxi liary and conpound of 20formul a
by fractional crystal | ization; i sol ating the conpound of fornula I

f rom t H&esiaVentithplsa éalaias %HEQC&%rfPrc%ttPt?V“%?éoénmqudaq’fjoﬁﬂ%!'adﬂr%&nd of

f or gul %aﬁtther%})fconve”' ng the resulting conmpound of forrmula I wth ammonia

or an amne of 'the formula H2N-R6 or HN(R6)2, wherein R6 is (Cl-C4)-alkyl

or aryl, wherein the aryl 25residue is selected fromthe series consisting

of phenyl, naphthyl, 1-naphthyl, 2-

R1

wherein R1 and R2 are defined as in the compound of formula I,

10
R5 is -NH9, -N(H)-R6 or -N(R6)2, wherein R6 is (C1-C4)-alkyl or aryl, wherein the
aryl residue is selected from the series consisting of phenyl, naphthyl, 1-naphthyl, 2-

naphthyl, biphenylyl, 2-biphenylyl, 3-biphenylyl, 4-biphenylyl, anthryl and fluorenyl,

15  which comprises
a) mixing a compound of formula Il, wherein R1, R2 and R3 are defined as in the
compound of formula |, in an organic solvent or a mixture of organic solvents with an
enantiomerically pure auxiliary;
b) separating the salt composed of enantiomerically pure auxiliary and compound of
20 formula I, by fractional crystallization;
c) isolating the compound of formula | from the salt composed of enantiomerically
pure auxiliary and compound of formula I,
d) converting the resulting compound of formula | with ammonia or an amine of the

formula HoN-R6 or HN(R6)2, wherein R6 is (C1-C4)-alkyl or aryl, wherein the aryl

25 residue is selected from the series consisting of phenyl, naphthyl, 1-naphthyl, 2-



15 napht hyl, biphenylyl, 2-biphenylyl, 3-biphenylyl, 4-biphenylyl, anthryl
and fluorenyl, into a conpound of fornmula IV or a salt thereof; and e)
convert i ngot2be/mewul ti ng conmpound of fornula |V or salt pChrapeafi/os3s0o t he
conpound of forrmula Il or a salt thereof. 5 In one enbodi nent, the
invention relates to a process for obigining a conmpound of formula Il or a
salt thereof, wherein RL is a hydrogen“atom F, d, | or Br; R2 is
phenyl , yr|d|nyI pyrinidinyl or thiazolyl, wherein phenyl, pyridinyl,
pyrlnldln% 10and thiazolyl are unsubstltuted or substltuted by quorlne or
chl ori m@pnHEy i Riphemyyl, 2fh(lFPh)erR®|o$ bipliers )y, 4-hinheay |, Rethry| as] flaanenyd, kyl  or
aryl r r onlthe series consisting of
phenylWq%é%h@ﬂ%?ﬁnqoyh”ﬁﬁﬁéﬁygﬁb%agghgﬁ%fqmtlphennyI 2- bi phenyl yl ,

3-bi ph@)sdoyit/ertmagbhelnewhryg compbbing lof farehuia Woe B théBomhite theccomposes  a)

m xi ng a_conpou of formula I'l, wherein R, R2 and R3 are defined as in

t he coﬁﬁ@ﬂﬁﬂ“%ﬂ”Pb?ﬁﬁﬂéh?“xﬁn an organic solvent or a mxture of organic
sol gents sel ected fromthe series consisting of n-butyl acetate, ethyl
acetate, isopropyl acetate, diisopropyl ether, nethyl tert-butyl ether and
di et hylln eneeambaoditmendthe dereantiohnorEtes il 4 prooess fausbirany aswingudwed! éfr om t he

series consi of (S hen | et hyl am ne, (R)-1-phenyl ethyl am ne,
(S) - 1- AAPHIA é’f%yﬁaétr#ﬁéeojf(%gerf' napht hyl et hyl am ne,

(S)- 1- qyelsongyaiogeiaiam rect(Ry-g cycl ohexyl ethyl am ne, (s)-1. |
cycl opropyl et hyl am ne and’ (R) - 1-cycl opropyl et hyl am ne; b) separating

the salR2 isqmiwslécpyorﬁlryhapwmdmm erthigzotylr whangin pham)ﬁ ayrmuinyirrpmwimw
f t tal lJ . th d of
F ol fur P thiagfibt RIS Chr IR sOBRER Y B GPRYBHIPS ai 1 ary and.
CorrpourRB Rf N5, NI(B)-R6 ord-N Re?emﬁer@m RBes (@EGM )Ll | &P pE UWHersin g nul a |
e

w th anmoni a or an amne of t formul a H2N- or HN(R6) 2, wherein R6 is
(C1- Gargllregidueris aelglctedinemeha sehies aoynkisB0g ef pdereylj sasrethelc tl edaghtioyh 2-he

Zg&;?gﬁg%ﬁé@ggmw g%ylﬁpgtbha/henyﬁll nfB e}qul’yl,za_nthr\)//\Pand fluorenyl;

15  which comprises
a) mixing a compound of formula Il, wherein R1, R2 and R3 are defined as in the
compound of formula |, in an organic solvent or a mixture of organic solvents
selected from the series consisting of n-butyl acetate, ethyl acetate, isopropyl
acetate, diisopropyl ether, methyl tert-butyl ether and diethyl ether, with an
20 enantiomerically pure auxiliary selected from the series consisting of (S)-1-
phenylethylamine, (R)-1-phenylethylamine, (S)-1-naphthylethylamine, (R)-1-
naphthylethylamine, (S)-1-cyclohexylethylamine, (R)-1-cyclohexylethylamine, (S)-1-
cyclopropylethylamine and (R)-1-cyclopropylethylamine;
b) separating the salt composed of enantiomerically pure auxiliary and compound of
25 formula |, by fractional crystallization;
c) isolating the compound of formula | from the salt composed of enantiomerically
pure auxiliary and compound of formula I,
d) converting the resulting compound of formula | with ammonia or an amine of the

formula HoN-R6 or HN(R6)2, wherein R6 is (C1-C4)-alkyl or aryl, wherein the aryl

30 residue is selected from the series consisting of phenyl, naphthyl, 1-naphthyl, 2-



16 napht hyl, biphenylyl, 2-biphenylyl, 3-biphenylyl, 4-biphenylyl, anthryl

and fluorenyl, into a conpound of fornmula IV or a salt thereof; and e)
converti ngot2zbe/mewul ti ng conpound of fornula |V or a salpCTiHPes@@63500t O t he
compound of formula Il or a salt thereof. 5 The expl anati ons gi ven above,
such as with respect to the groups Rl,.R2, R3 and R5 or process steps a),

b), ¢) and d), apply correspondi ngly {]% t he conmpounds of fornula Il and
the process for their preparation defined afore. Process step e) can be
carried out, for exanple, according to nethods, and under reaction

condi t iN@REthy, d@lphﬁé&’MOZtﬂll@éﬁm@é Fbirharybsahbichesy irh @nday band fleerany|, gi ve the
h d d bed,
am nes '%Ié:!go'ﬂhgkﬁgg‘{@mhﬁhé 8P§.S Qhérlé'olf l\ﬁ%cl n the art an are escri be

for exanple rch, h's Advanced Organic

Chemi ste)mnSénungdhélr@gultuNg bempbuhdmmrﬁnnalvNEWSmrthereZﬂmito toe in D L.
Flynn et al em 1983, 48, 2424; or in M J. Burk et al., J.

O g. a@@mp%@wffeﬁnulﬁdﬁ@r At @?é@ﬁfl e, the cl eavage of a tert- 15

but gxycar bonyl group representing the group R3-C(0)- in the conpounds of
formula IV to give conpounds of forrmula Il can be perfornmed under standard
condi t iToesexpietatanstgieat apove, auch asrwith tespeet &t the grouds RTIERZ, RE/dnd&d ori ¢

d t ol | i I t abl e h hl t ed
Pydr oo DEICIIISES Ehitly Ohartchdhabely SalFespondindiu b esediiad it BBBER 0C ¢ o
about Wca‘nd:‘iﬁey?@céérs%ﬁﬂ%ﬁﬂ Hep Qf'até‘?ﬂ detinel 6P PvBsssPdtep @) Mdhar ¢drtie@nd 1V

capable of salt formation, I nc uding their stereoisoneric forms, In process
st ep d)ouhrfar examptss @ec@ﬁduw to meéhodseapémenﬁ@acaloomomdﬂ@nsofcgﬁmdar d

edur es _kno er __se, ds..of . fornul ae and |V contain
b6 o s eoB Y T ahitet ot eSS TRRES Sl e pTlneaSy bk AP Rnb¥aies. and
opt i onahé perddpséiilad iBha EMahdl Brs abdcribaadfamBxathigle UMM . tSmgan8g. pr epar ed
usi ng basic reagents such as hydroxi des, carbonates, hydrogencarbonates,

al coholMareb, m“&lvanceﬂ @aga@cm'strf/o’éthee@w MViey-Hderscispee, New
trimet %r?%tﬁ otrt 10D gﬁ{gﬁh"e‘? Q (?H%(rﬂengéé i 2la8l v, J. Burk et

tri et hanol'am née

1, 8-di atabi Oygl@ﬁémm@nrﬁmﬁ%zleﬁer exdimpRs tie alsanagaof d$er30l i ke | ysi ne,
ornithine or arginine. he co ounds of o mulae 111 and |V contain

badPc Mﬁ)@ar@@ﬂ)g@%r%r%ﬁﬂ“ﬁg dRe SEPYR Rean(Bls I FgperrBROWIT B IEMYIE:

s, BRI Pon e 00 PB S pRHORR BRI G

as treatment with trlfluoroacetlc acid (TFA), hydrochloric acid or p-toluenesulfonic
acid in a suitable solvent, such as a chlorinated hydrocarbon like dichloromethane or
water, at temperatures from about 0°C to about 50°C.

20
The preparation of salts of compounds of formulae Ill and IV capable of salt
formation, including their sterecisomeric forms, in process step d) and e),
respectively, can be performed according to standard procedures known per se. If
the compounds of formulae Il and IV contain acid groups, stable alkali metal salts,

25 alkaline earth metal salts and optionally substituted ammonium salts and amidinium
salts can be prepared using basic reagents such as hydroxides, carbonates,
hydrogencarbonates, alcoholates, ammonia or organic bases, for example amines
like trimethylamine, triethylamine, ethanolamine, diethanolamine, triethanolamine,
trometamol, amidines like 1,8-diazabicyclo[5.4.0Jundec-7-ene, or basic amino acids

30 like lysine, ornithine or arginine. If the compounds of formulae Ill and IV contain basic
groups, stable acid addition salts can be prepared using acidic reagents including

inorganic acids and organic acids like hydrochloric acid, hydrobromic acid, sulfuric



aci d, phosphoric acid, nethanesulfonic acid, benzenesul fonic acid,

p-tol uenesul fonic acid, 4-bronobenzenesul fonic acid,

cycl ohexywermbpamsroni ¢ acid, trifl uoromet hanesul foni c &ciraP2011/063504

2- hydr oxyet hanesul fonic acid, acetic acid, oxalic acid, tartaric acid,
succinic acid, glycerol phosphoric acig | actic acid, malic acid, adipic
5acid, citric acid, fumaric acid, nal ?c acid, gluconic acid, glucuronic
acid, palmitic acid or trifluoroacetic acid. These expl anations apply

| i kewi se to salts of other conmpounds according to the invention, such as
conpoursdd, phosphefi¢ aeid| methanrgsulfppic agd. denzeacsudfRine acist pdaluenesulfeitic on,
and whi | i r 1 tion, or obtained by
t hem 5§ﬂ53§B§B§h jegﬁg%gﬁ?ﬂ%gpﬁbg @§§%§ﬁ€wg%SQE8th¥ﬁg formof 10their
sal ts. thifilwtgonmidtestestifodictacidR-hedaryethamesdlfqnic btide acetic aci@6aale i@
achieved in the preparation of conmpounds of fornulae I, 111 and IV

accor ditAdaiGacideSyrdinie askk dhfcerplehpsrhaiic arid vipetivasid: malinasld. fOiRi¢ epeat ed
addkt i [ : : Ll L0 1Ih artl
comsounte S gERTRIhaic SR A id AGRINIC LAY, RELIGHE 2o Bafife o
anal ogausitiffjudroacgtiooaad uf leesedequandieshsi apdyh ekdwise tatsalte of Hier erapoluads

COmBOUYs Sl B P Bt S SR B S e o
P.MT. B8upR desitfofthatiod -a Aich2@% be ERPKdVRATAARS prdoess89Br 197, can be

1

reacted wth amnes of formula Vin a suitable solvent, such as an ether

| i ke t envextipdr of abtameast bythesoperargla sulheet, offthe orvemtipni just s impthefermofof a
baig Sl{Ch as;an al kali metal al koxide like lithiumtert-butoxide or an

al kal i %'{3? Tarbonate |ike cesium carbonate at t enperatures from about
-10C to 25about 30C, to give conmpounds of fornula Ila. 18 The resulting
conmpound of fornmula Ila can be converted into a conpound of forrmula Ilb, in
whi ch RIndes thess aerdjiensaeneniemanc AUKHES ofet % iesrareashieyed inthe um  sodi um

5pot assj uhi di [ ' P = ] xylic
aei d- oRseRrafieh of EHReRLnGEBE Whnuflad' B Bofiad iR rcBaSar LR,

met al  hyrpiondeitrout theisebd fdv repebiedr additiend] lenBithmesddieps sughrasxi de ( NaOH) ,
pot assi um h%/d_rox_i de (KOH), rubidium hydroxide (RbOH) or cesium hydroxide

( CEBH) re¢yptadizaliN® sodi um hydroxide, in a suitable solvent or a mixture of
sol vents, such as water or an ether

The starting compounds of formula Il are known or can be prepared according to, or
analogously to, procedures described in the literature. For example, compounds of
formula VI, which can be synthesized analogously as described in K. El Abdioui et
20 al., Bull. Soc. Chim. Belg. 1997, 106, 425 or P.M.T. Ferreira et al., J. Chem. Soc.,
Perkin Trans. 1, 1999, 3697, can be reacted with amines of formula V in a suitable
solvent, such as an ether like tetrahydrofuran or diisopropyl ether, favorably in the
presence of a base such as an alkali metal alkoxide like lithium tert-butoxide or an
alkali metal carbonate like cesium carbonate at temperatures from about -10°C to

25 about 30°C, to give compounds of formula lla.



10l i ke tetrahydrofuran or di oxane or a m xture of water and an ether, at
tenperatures from about OC to about 120C, for exanple tenperatures from
about 20Gvbeosame780C, or tenperatures from about 20C toTairomti/06853C The
reaction tine generally is fromabout 0.5 hours to about 8 hours, depending
on the conposition of the reaction n1 ure and the selected tenperature
range. The resulting conpound of fornu allb 15is then isolated fromthe
reaction m xture by standard procedures, as applies to the isolation of al
conpounds prepared according to the present invention, for exanple by
aqueous work-up, optionally with addition of an acid as %ulfuric aci d,
t

and extraction with a suitabl gqsol vent, for exanple acet'ate or
di chl oronet hane, or crystallizgtion. 0 MD 2012/ 019967P<¥/ EP2011/ 063504 19
N-R2 In the conpounds of for{thae V, | la and | b Rl, R2 and R3
are defined gs in the conmpoung fornula I 5R4 is a $gen atomor an
al kali nmetal fjion;{|R9 is (Cl-C4 or -CH(R8)narylg mhereln the aryl
residue is ec t he series conS|st|ng ph nyI na hthyI
1- napht hyR3™ 2-hapht Hyl , BPphenylyT, 2-bi phenyl
4- bi phenyl yl, t hry and quorenyI and whe hydrogen atom or
(Cl1-CA4)-al g

Vi R1O

The resulting compound of formula lla can be converted into a compound of formula
lIb, in which R4 is a hydrogen atom or an alkali metal ion such as lithium, sodium,

5 potassium, rubidium or cesium, i.e. the group R4-O-C(O)- is a carboxylic acid group
or an alkali metal salt thereof, by treatment with an alkali metal hydroxide such as
lithium hydroxide (LiIOH), sodium hydroxide (NaOH), potassium hydroxide (KOH),
rubidium hydroxide (RbOH) or cesium hydroxide (CsOH), for example sodium
hydroxide, in a suitable solvent or a mixture of solvents, such as water or an ether

10 like tetrahydrofuran or dioxane or a mixture of water and an ether, at temperatures
from about 0°C to about 120°C, for example temperatures from about 20°C to about
80°C, or temperatures from about 20°C to about 60°C. The reaction time generally is
from about 0.5 hours to about 8 hours, depending on the composition of the reaction
mixture and the selected temperature range. The resulting compound of formula llb

15 is then isolated from the reaction mixture by standard procedures, as applies to the
isolation of all compounds prepared according to the present invention, for example
by aqueous work-up, optionally with addition of an acid such as sulfuric acid, and
extraction with a suitable solvent, for example ethyl acetate or dichloromethane, or
crystallization.

20



10R10 and R11 are, independently of one another, a hydrogen atom or
(Cl-4)-alkyl, or an aryl residue selected fromthe series consisting of
phenyl , maphbimii9eei- napht hyl , 2-napht hyl, bi phenylyl, 2pbirmrenyloyisps

3- bi phenyl yl, 4-Dbiphenylyl, anthryl and fluorenyl, 15wherein the aryl
residue is unsubstituted or is substiﬁ ted, independently of each other,
once, twice or three tines by substituéents selected fromthe series
consisting of -NO, -0-(Cl-C4)-alkyl, F, d and Br, or -0-C(CH3)3, or
-0-CH(R7)-aryl, wherein the aryl residue is selected fromthe series

consi sting of 20phen napht hyl, 1-naphthyl, 2- thyd2 bi phenyl yI
2- bi phenylyl, 3-bi ph v L7 bi phenylyl, anth ﬂuorenyl and is
unsubstituted or is & it ut ed, independently h ot her, once, tw ce

or three times by subsffituents selected fromthe Sgries consisting of -NO2,
-0-CH3, F, d and Br, gnd gnerein R7 is a hydrogena or (Cl1-C4)-alkyl.
WO 2012/ 01996 7PgT/ EP 1/'3 3504 20 The sinul taneous cl'eavage of two

different prote@tive|groups, i.e. one of the acyl groups R3-C(0)- and
R10- C(0)- at_t i a ant—the est ¢t f i 0@ ™40-C(0)- protecting

t he car boxyIR% aci'd grgup, in the conversion 9f t conpounds 5 of formula
Ila into the conpg&gdsoof formula Il b surpriskaglyYyproceeds in a selective
t

manner and wt - product formation, t AW produces conpounds of
fornula Ilb in high yields.llahis novel, highly selectille one-pot reaction
is thus optimally suited for industrial production. 10The invention thus
also relates to a process for obtaining a conpound of forrmula Ilb,

In the compounds of formulae VI, V, lla and llb,

R1, R2 and R3 are defined as in the compounds of formula I,
5 R4is a hydrogen atom or an alkali metal ion;
R9 is (C1-C4)-alkyl or -CH(R8)-aryl, wherein the aryl residue is selected from the
series consisting of phenyl, naphthyl, 1-naphthyl, 2-naphthyl, biphenylyl, 2-biphenylyl,
3-biphenylyl, 4-biphenylyl, anthryl and fluorenyl, and wherein R8 is a hydrogen atom
or (C1-Cyg)-alkyl;
10 R10 and R11 are, independently of one another,
a hydrogen atom,
or (C1-Cyg)-alkyl,
or an aryl residue selected from the series consisting of phenyl, naphthyl, 1-naphthyl,
2-naphthyl, biphenylyl, 2-biphenylyl, 3-biphenylyl, 4-biphenylyl, anthryl and fluorenyl,
15  wherein the aryl residue is unsubstituted or is substituted, independently of each
other, once, twice or three times by substituents selected from the series consisting
of -NOp -O-(C1-Cg)-alkyl, F, Cland Br,
or -O-C(CH3)3,
or -O-CH(R7)-aryl, wherein the aryl residue is selected from the series consisting of
20  phenyl, naphthyl, 1-naphthyl, 2-naphthyl, biphenylyl, 2-biphenylyl, 3-biphenylyl, 4-
biphenylyl, anthryl and fluorenyl and is unsubstituted or is substituted, independently
of each other, once, twice or three times by substituents selected from the series

consisting of -NO9, -O-CHg, F, Cl and Br, and wherein R7 is a hydrogen atom or
(C1-Cyg)-alkyl.



NR2 vViO R4l Il b RLI1IVO wherein 15R1 and R2 are defined as in the conpound of
formula I; R4 is a hydrogen atomor an alkali netal ion; R11 is a

hydr ogen wbam2/@dmr (Cl-C4)-al kyl, or an aryl residue setewresiifoszmnt he
series consisting of phenyl, naphthyl, 1-naphthyl, 2-naphthyl, biphenylyl,
2- bi phenyl yl, 3-bi phenyl yl, 4-bipheny#§I anthryl and fluorenyl, wherein
the aryl residue is unsubstituted or substituted, independently of each
ot her, once, twice or three tines by substituents selected fromthe series
consi sting 25of -NO2, -0-(Cl-C4)-alkyl, F, d and Br, WO

2012/ 019967PCT/ EP2011/ 063504 21 or -0-C(CH3)3, or -0-CH(R7)-aryl, wherein

napht it Sf8fiends SRaAACHRY 17 BtsrEn bl TvE SRR, 8l PR M eyt 1
4- Dbi pheoypy R3-@f0h=nd Rt’rmio‘(()l)loatethylmtacsgbn stornand siie estiee fLritions

substituted, independently 5o0f each other, once, twice or three ti rres by
subst | (RERE(QE @et%&”gﬁ%ﬁ@m?x%? Peid MR, '@tth%&OBYersNdjzo thg-ceprpoundsqy ~ and

B, sanchr Wa{ Gh “Ia'%tg' tg]]e Or%ﬁﬂ:‘%ﬁf%ﬁffﬂg%ﬁld&i‘rpﬁé&wg@] 8kecddFs sERERYS Ses

reacting a conpoun
manner and without by-product formation, and thus produces compounds of formula

lIb in high yields. This novel, highly selective one-pot reaction is thus optimally suited

for industrial production.

10  The invention thus also relates to a process for obtaining a compound of formula llb,

R1

Ho O—R4 I
N

wherein

15 R1 and R2 are defined as in the compound of formula I,
R4 is a hydrogen atom or an alkali metal ion;

R11 is a hydrogen atom,
20 or (C1-Cyg)-alkyl,
or an aryl residue selected from the series consisting of phenyl, naphthyl, 1-naphthyl,
2-naphthyl, biphenylyl, 2-biphenylyl, 3-biphenylyl, 4-biphenylyl, anthryl and fluorenyl,
wherein the aryl residue is unsubstituted or is substituted, independently of each
other, once, twice or three times by substituents selected from the series consisting
25 of -NOp -0O-(C1-Cg)-alkyl, F, Cland Br,



Rl NNR2 O R3N O R1OVO wherein Rl, R2 and R3 are defined as in the conpound
of formula I; 15RO is (Cl-C4)-al kyl or -CH(R8)-aryl, wherein the aryl
resi due iwoxelxabed fromthe series consisting of phenylpcTmEepitiyisps
1- napht hyl , 2-napht hyl, biphenylyl, 2-biphenylyl, 3-biphenylyl,
4- bi phenylyl, anthryl and fl uorenyl, Egd wherein R8 is a hydrogen atom or
(C1-A4) - al kyl ; R10 is a hydrogen©atom 20or (Cl-C4)-al kyl, or an aryl
resi due selected fromthe series consisting of phenyl, naphthyl,
1- napht hyl , 2-napht hyl, biphenylyl, 2-biphenylyl, 3-biphenylyl,
4- bi phéiyOy€(CHathryl and fluorenyl, wherein the aryl residue is
unsubstitbtéd or is substituted, independently of each 22 other, once,

)

twice &F PnEBER(I-Rd WyeTelibie Frybiasidusss SEIeSiPd MM eSS iesi ¥ISSdRgi%t i ng of

-NO2, - < ; : = O, (CoC K aryl,
wher ei rﬁjq)H te&g grgérﬂﬁlcle? ha%ﬁpg%e%t@, ?@Q%”?K'g@gé@ ?‘%@y'&ﬁs@%@ﬁ % ar5)|t;henyl ,
napht hydiphehwyhdpmthpl ang-fluepdnyhand ibupbeapstityted @2 -idspbsetriyieg, indgpengaetty| yi |

4- pi ph | yl t hryl d fl I dis bst i d i S .

subt | CLEEE e BErRIHTS S e B HETUOSTHELTS SICE e AfFOmPESeiPRes by
substi tc@ﬂgtsﬁng@quoad-d)r@q%,tm,ecwd BF diWwhéidimMR706 o AfHogeRafdorF, C and
Br, and wherein R7 i's a hydrogen atom or

(C1-Cy)-alkyl;

which comprises reacting a compound of formula lla,
10

R1

0]
PN 0-Ry lla
R3 N
P
0]

R10

wherein
R1, R2 and R3 are defined as in the compound of formula |;

15 RO is (C1-Cyg)-alkyl or -CH(R8)-aryl, wherein the aryl residue is selected from the
series consisting of phenyl, naphthyl, 1-naphthyl, 2-naphthyl, biphenylyl, 2-biphenylyl,
3-biphenylyl, 4-biphenylyl, anthryl and fluorenyl, and wherein R8 is a hydrogen atom
or (C1-Cy)-alkyl,

R10 is a hydrogen atom,

20 or (C1-Cyg)-alkyl,
or an aryl residue selected from the series consisting of phenyl, naphthyl, 1-naphthyl,
2-naphthyl, biphenylyl, 2-biphenylyl, 3-biphenylyl, 4-biphenylyl, anthryl and fluorenyl,

wherein the aryl residue is unsubstituted or is substituted, independently of each



(Cl-A)-alkyl; 10w th an alkali nmetal hydroxide to give a conpound of
formula |ib. The expl anati ons gi ven above, such as with respect to the
groups RiwoRB122naeR3, apply correspondi ngly to the conpeumde2efi/obmzoaul ae
lib and Ila and the process for their conversion. Explanations relating
specifically to the conversion of the,l5conmpounds of fornula Ila into
conpounds of formula Il b are already 6 ven afore. In one enbodi nent, the
invention relates to a process for obtai ning a conpound of fornula Ilb,
wherein R1 is a hydrogen atom F, or Br; 20R2 is phenyl, pyridinyl,
pyri m @thgn opee ttmice of faree M@tsé?YnSLﬁhﬁélﬁﬂﬂntS ﬁ?laCtﬁd'anm tb?ﬁeﬁ'ﬁ&cﬁws'sﬁ'ﬂ@l

t hi azol ¥l e bst i ituted by fluorine or chlorine; R4 is a
hydroge&fn a?{@mégﬁ (S’ gﬁgﬁcﬁ%r@pﬁ or -0-C(CH3)3; 25 which conprises

reacting Q—gm d of forrrula IIa wherein R1 and R2 are defined as in the
corrpound of 'a Il b; R3 and R10 are, independently of one another,

phenyl ,ormetOM(RP)- arﬂ) \)ﬂﬁéﬁ@?ﬁ the 4191 ﬂe%ldﬂét@)é'eléﬁte&ﬁbw theWerfesabraldiabiof et al

hydr oxi de to give a npound of "fornmula Ilb I n one enbodi nen t he

gr obp RpeNyl, tnﬁéhtm.lrpbuamthaha nARhtYsliohaowik artwgher@ylylhg hiphemtylof out | i ned
anove Hithati bntif e faRBo SRl @B 8 slbdhited fid8pahAgA, ot o™

a sodi um-r'on anot I men 'S a h rogen at om

errbodl of Riach tdtiterg baoe, thtcd or thhee tiorsMynslsbstinbns eelesmlsfr@mhé@engst o the

i nvention outlined above and_bel ow, such as the_conpounds of fornula Il a,
is (Cl1- consisting of -NO», -O-CHg, F, Cl and Br, and wherein R7 is a hydrogen atom or

(C1-Cq)-alkyl;

10  with an alkali metal hydroxide to give a compound of formula llb.

The explanations given above, such as with respect to the groups R1, R2 and R3,
apply correspondingly to the compounds of formulae lIb and lla and the process for
their conversion. Explanations relating specifically to the conversion of the

15  compounds of formula lla into compounds of formula llb are already given afore.

In one embodiment, the invention relates to a process for obtaining a compound of
formula llb, wherein
R1 is a hydrogen atom, F, Cl, | or Br;

20 R2is phenyl, pyridinyl, pyrimidinyl or thiazolyl, wherein phenyl, pyridinyl, pyrimidiny|
and thiazolyl are unsubstituted or substituted by fluorine or chlorine;
R4 is a hydrogen atom,;
R11 is phenyl, methyl or -O-C(CH3)3;

25  which comprises reacting a compound of formula lla, wherein
R1 and R2 are defined as in the compound of formula llb;

R3 and R10 are, independently of one another, phenyl, methyl or -O-C(CH3)3;
R9 is methyl or ethyl;

with an alkali metal hydroxide to give a compound of formula llb.
30



C4)-al kyl, in another enbodinent it is (Cl1-C3)-al kyl, in another enbodi nent
it is methyl or ethyl, in another enbodinent it is nmethyl. 10 In one

enbodi mrenwvo 20t1g96oup R10 in the conpounds and processegcampesidiossFos o t he

i nvention outlined above and bel ow, such as the conpounds of formula Il a,
is nethyl, -0-C(CH3)3 or -0-CH(R7)-aryl, wherein R7 is a hydrogen atom and
aryl is unsubstituted phenyl, in another enbodinent it is -0-C(CH3)3 or
-0-CH(R7) -aryl, wherein R7 is a hydrogen atomand aryl is

unsubsti t ut ed phenyl i n anot her 15enbodinent it is nmethyl, in another
enmbodi ,{@.@neﬁmb@,dltr@n@(ttp@)rwp R4 iarlae sempenpddianeiroresses 8Q910(9i4(19279 the yi ,

uher et o il SBRIE A ABLANT ALK ool ORI LAV RS TY 1o 11 Ore

enbodi nen rou npoun rocesses accotr ng to 20t he

i nvent ingarepen at@adoab@melmmd:rbah amotheuehwkmhrhbﬁt ic 3% ovodgenfatbor mul a 11 b,
is nethyl, -0-C(CH3)3 or -0-CH(R7)-aryl, wherein R7 is a hydrogen atom and
aryl is unsubstituted phenyl, in another enbodinent it is -0-C(CH3)3 or

- 0- &K 'ﬂ?)on@réfﬁb%d}ﬂ%rn?'tﬂg'ﬁzo rﬁR@ iAYAE 28 o%BE“a%ﬂo é(ése,'s ?&lﬁﬁ% th ieg

phenyl , i n anot enbo i's rret , I'na er e

- 0- C( Chiidyehtionroudimechavo\Zbarearbe ivnesaith ias the oomridt{nﬁz)of&mrymula\merse(% R? is a
hydrogen atom and aryl is unsubstituted henﬁ/ A further aspect of the
pr esentC4)ralsylt inoanciiher embodinenliitifi( Ra e sbalswi in aethedembegimentst isor

2, 3-di am no panoi c acid derivatives, of forrmulae I, Ill and IV per se,
30al so mﬂhvﬁ@' ¢thymnanether *MAcsiraent ihis eakWi oners, and in the form of
their salts, which WO 2012/019967PCT/ EP2011/ 063504 24 are |ikew se

provi ded by the invention. The term"m xture of enantionmers” is to be
under stln@detmnlmodime}marthécgud)m Rd$ intlad cog paunts taderotessearddconding to N whi ch

t d dt t it i roi
o esenie aien anfMaclaPaye v BelaasHon 5 t5e RamseunaE AL TSHWR an: | ¢
excess gy -0- 0L GNO-BHRRYIETERherdi R 8%hidioganthan dghagi gent . or

> 98% i n anhot her di nent, 9% i n anot her ‘enbodi ment. Thus, the
i nvent iupiRuBSHROtgahIIEs, |h@mmlemmmmm& i9tOf@CHL)a dr,-O-CH(R7)-aryl,

wherein R7 is a hydrogen atom and aryl is unsubstituted phenyl, in another

15 embodiment it is methyl, in another embodiment it is -O-C(CH3)3, in another

embodiment it is -O-CH(R7)-aryl, wherein R7 is a hydrogen atom and aryl is
unsubstituted phenyl.

In one embodiment, the group R11 in the compounds and processes according to
20 the invention outlined above and below, such as the compounds of formula llb, is
methyl, -O-C(CH3)3 or -O-CH(R7)-aryl, wherein R7 is a hydrogen atom and aryl is
unsubstituted phenyl, in another embodiment it is -O-C(CHg)3 or -O-CH(R7)-aryl,
wherein R7 is a hydrogen atom and aryl is unsubstituted phenyl, in another

embodiment it is methyl, in another embodiment it is -O-C(CH3)3, in another

25 embodiment it is -O-CH(R7)-aryl, wherein R7 is a hydrogen atom and aryl is
unsubstituted phenyl.

A further aspect of the present invention are the 2,3-diaminopropionic acid
derivatives, or 2,3-diaminopropanoic acid derivatives, of formulae |, lll and IV per se,

30 also in the form of a mixture of the enantiomers, and in the form of their salts, which



NR2 0 10R3 "N' HO *OH wherein RL is a hydrogen atom F, d, I, Br,

(Cl-4)-alkyl or -CN, 15R2 is a heteroaryl residue selected fromthe series

consi sti ngoab1pppgeol e, furan, thiophene, imdazole, pyrazoEP2010063504 €,

i soxazol e, thiazole, isothiazole, tetrazole, 1, 2,3, 5-o0xathiadiazole

2-oxi des, triazol ones, oxadi azol one, bioxazolone, oxadi azol i di nedi one,

triazole, 3- hydroxypyrrole 2, 4-di ones?T '5-o0xo0-1, 2, 4-t hi adi azol es, pyridi ne,

pyrazi ne, pyrimdine, indole, |30|ndole i ndazol e, phthal azi ne, quinoli ne,

20i soqui nol'i ne, qui noxal i ne, quinazoline, cinnoline andp-carboline, wherein

t he hetaée di&@WISGrFé'QVIdQQ bystharevasdion: Ghedesn "mixteeeftanantiomness cie togi ce or

t hree d fromthe
tdn%?sto &%Peephdf;%gt%g fgal X %hu‘?é gerh%;% q?‘é%%hh&’ﬁ%f%ﬁw \ﬁﬁucﬁ

series consi ST ng o KOX gen, am no,

trifl uenantbimgr js dyritrexlyconyarieadxs- |Ks@p;ﬁ¢)te@nbmtlomeﬁ&irhylpea§wht(irxy,
et hyl enedi oxg fornmyl, acetyl, cyano 25hydr oxycar bonyl -, am nocar bonyl -
and” ( csubstanyply B?W?dfroﬂ@r@ﬂi for exirgp eaWea@%”t%r&J@(Cé?éF@&'éd’ $0%rinne

serkes e%?r?b?:i el ngehb 8y, ﬁﬁg}hé henyl yl ,
2- b|5pheny Iﬁ]te?p h%ﬁ%ﬁﬂﬂnoﬁﬁl%@ﬁ@%@ ﬁh ant Egﬁmanc?? or?g!r)l?/lpgrﬂ\j\hg?el n
t he ar;bl99%snmmtheremlsmdhsten1tut ed or is substituted once, twice or three

ti mes, independently of each other, by substituents selected fromthe
series consisting of 5(C1-05)-al kyl, (Cl-05)-al koxy, hal ogen, nitro, am no,

trifl Uqueiﬁyuhveﬁbfcq{ 8168 ro Y6 RXNoVFLoRBoLAHS Y forniR ! enedi oxy,

et hyl enedi oxy, fornyl acetyl, cyano, hydroxycarbonyl -, am nocarbonyl- and
(C1-CA4) - al koxycar bonyl R3 is a hydrogen atom
R1
N—R2
0O
I e omm
R3 'Tl
wherein

R1 is a hydrogen atom, F, Cl, |, Br, (C1-Cg4)-alkyl or -CN;

15 R2 is a heteroaryl residue selected from the series consisting of pyrrole, furan,
thiophene, imidazole, pyrazole, oxazole, isoxazole, thiazole, isothiazole, tetrazole,
1,2,3,5-oxathiadiazole 2-oxides, triazolones, oxadiazolone, isoxazolone,
oxadiazolidinedione, triazole, 3-hydroxypyrrole-2,4-diones, 5-oxo-1,2,4-thiadiazoles,
pyridine, pyrazine, pyrimidine, indole, isoindole, indazole, phthalazine, quinoline,

20 isoquinoline, quinoxaline, quinazoline, cinnoline and B-carboline, wherein the
heteroaryl residue is unsubstituted or is substituted once, twice or three times,
independently of each other, by substituents selected from the series consisting of
(C1-Cp)-alkyl, (C1-Cs)-alkoxy, halogen, nitro, amino, trifluoromethyl, hydroxy,
hydroxy-(C1-Cg4)-alkyl-, methylenedioxy, ethylenedioxy, formyl, acetyl, cyano,

25 hydroxycarbonyl-, aminocarbonyl- and (C1-C4)-alkoxycarbonyl-,



10or (Cl-C4)-alkyl, or an aryl residue selected fromthe series consisting
of phenyl, naphthyl, 1-naphthyl, 2-naphthyl, biphenylyl, 2-biphenylyl,

3- bi phenywvol2p1201ephenyl yl, anthryl and fl uorenyl, wher ecn/Erb@1@63sh4 r esi due
i's unsubstituted or is substituted, independently of each other, once,

twice or three tines by substituents gl ected fromthe series consisti ng
150f -NO2, -0-(Cil-C4)-alkyl, F, d an or -0-C(CH3)3, or
-0-CH(R7)-aryl, wherein the aryl re5|due is selected fromthe serles

consi sting of phenyl napht hyl , 1-naphthyl, 2-naphthyl, biphenyly

2- bi phé@m@anaryl @Slﬂl&ﬁﬁiw’@ﬂ from the Wéﬁﬁ/@%s'sm Wr@herh/ ma’ﬂhm,eh@ﬁphm| is

unsubs | nt,| e ther tw ce
DR L e et T UM T
- 0- CH3 whereld theratyBesidaeds meumtnutlaa ords aubs‘tﬁiumbmnw owiceror(tkilecGimes| Kyl ;
provi ded t hat the corrpound of formula | is not (S)-2-benzyloxycarbaonylam

i no- 3- INYRASAERYY SPABD BRI ehﬁeb%t&vantslseéect@%oabmﬁf@soqor\s sirgicd |

WhCle—l S??Céry%’)saﬁgl ‘e/éiqﬁ%l% unsF%]osf Pﬁﬂ’fgﬁ%ﬁwm and %i hga%xkydr ogen

atom  apdrdxe GPCQ%—'aII@fPI H@]hﬂbﬁ@@lbi‘? &h?l@ﬂéd@&é{/%hﬁ?l ac@@/l dyénbs a hydrogen
atom F, d, phenyl, " 'pyridinyl, pyrimdinyl or thlazolyl

wher ei myﬂmbrbq@m-t dnrtyd)carlpgmylnanhi 094 - @@cblkdsuy@amgdylare unsubstituted or
substituted by fluorine or chlorine; R3 is phenyl, nmethyl or -0-C(CH3)3.
Anot her aspect of the invention relates to novel conpounds of fornula II,
whi ch arting conpounds for the preparation of the conpounds of
f or nul f' E)ﬂ‘ﬁrﬂﬁgﬁa &lta Mt he invention, Rl

10  or (C1-Cy)-alkyl,
or an aryl residue selected from the series consisting of phenyl, naphthyl, 1-naphthyl,
2-naphthyl, biphenylyl, 2-biphenylyl, 3-biphenylyl, 4-biphenylyl, anthryl and fluorenyl,
wherein the aryl residue is unsubstituted or is substituted, independently of each
other, once, twice or three times by substituents selected from the series consisting
15 of -NOg -0-(C1-C4)-alkyl, F, Cland Br,
or -O-C(CH3)3,
or -O-CH(R7)-aryl, wherein the aryl residue is selected from the series consisting of
phenyl, naphthyl, 1-naphthyl, 2-naphthyl, biphenylyl, 2-biphenylyl, 3-biphenylyl, 4-
biphenylyl, anthryl and fluorenyl and is unsubstituted or is substituted, independently
20  of each other, once, twice or three times by substituents selected from the series

consisting of -NO9, -O-CHg, F, Cl and Br, and wherein R7 is a hydrogen atom or
(C1-Cy)-alkyl;

provided that the compound of formula | is not (S)-2-benzyloxycarbonylamino-3-
25 diphenylamino-propionic acid, i.e. the compound of formula | wherein R1 is a

hydrogen atom, R2 is unsubstituted phenyl, R3 is -CH(R7)-aryl wherein aryl is

unsubstituted phenyl and R7 is a hydrogen atom, and the chiral carbon atom has S

configuration.

30 In one embodiment, the invention relates to novel compounds of formula |, wherein



NR2 Ol RBNHO wherein RL is a hydrogen atom F, d, |, Br,

(Cl-4)-alkyl or -CN, 15R2 is a heteroaryl residue selected fromthe series
consi sti ngoab1pppgeol e, furan, thiophene, imdazole, pyrazoEP2010063504 €,

i soxazol e, thiazole, isothiazole, tetrazole, 1,2, 3,5-oxathiadi azole

2-oxi des, triazol ones, oxadi azol one, bgoxazolone, oxadi azol i di nedi one,
triazole, 3- hydroxypyrrole 2, 4-di onesT 5-0x0-1, 2, 4-t hi adi azol es, pyridi ne,
pyrazi ne, pyrimdine, indole, |30|ndole i ndazol e, phthal azi ne, quinoli ne,
20i soqui nol i ne, qui noxal i ne, qui nazoline, cinnoline andp-carboline, wherein
t he heﬁ%?é%@?VdM@§NGﬁ@ﬂsE Ghd@rituted or is substituted once, twice or

three t e romthe

ser i os RoR YDA ERYBE ARG e e B B R b R B o

trifl uananetaxplyl aha'dnslmstututed or kydstitxied 161 flGdnineabkyhloringet hyl enedi oxy,

et hyl enedi oxy, form% ce%y cyano, 25hydroxycarbonyl -, am nocarbonyl -

and (CRT®)R '%%%9% Wb@h CHgi30r an aryl residue selected fromthe

serﬁes consi sting of phenyl napht hyl , 1-naphthyl, 2-naphthyl, biphenylyl,
brphenyl yl, 3-bi phenylyl, 4-biphenylyl, anthryl and fluorenyl, wherein

the ar )Andtﬁ‘ér' éiééﬁédt of tHéslH{?érﬁtidrPFeﬂ’éieQVto hévél%’?ﬁ bédﬁc%dofqaﬁﬁulatlv“v@rﬂcﬁ’éré hree

ti mes, i ndependen of each other, by substituents selected fromthe

seri es te@atdrting ﬁgm@pusds:iordbyamemtloro of {resgoraprargs ohfarmginl acgardiog ami no,

triflugégﬂgﬁv%l ydroxy, hydr oxy- (Cl- C4) - al kyl -, net hyl enedi oxy,

et hyl e acetyl, cyano, hydroxycarbonyl-, am nocarbonyl - and
(C1-CA4) - al koxycar bonyl - R3 is a hydrogen atom 10or (Cl-4)-alkyl,
R1
N—R2
Q Il
I o
R3 'Tl
wherein

R1 is a hydrogen atom, F, Cl, |, Br, (C1-Cg4)-alkyl or -CN;

15 R2 is a heteroaryl residue selected from the series consisting of pyrrole, furan,
thiophene, imidazole, pyrazole, oxazole, isoxazole, thiazole, isothiazole, tetrazole,
1,2,3,5-oxathiadiazole 2-oxides, triazolones, oxadiazolone, isoxazolone,
oxadiazolidinedione, triazole, 3-hydroxypyrrole-2,4-diones, 5-oxo-1,2,4-thiadiazoles,
pyridine, pyrazine, pyrimidine, indole, isoindole, indazole, phthalazine, quinoline,

20 isoquinoline, quinoxaline, quinazoline, cinnoline and B-carboline, wherein the
heteroaryl residue is unsubstituted or is substituted once, twice or three times,
independently of each other, by substituents selected from the series consisting of
(C1-Cp)-alkyl, (C1-Cs)-alkoxy, halogen, nitro, amino, trifluoromethyl, hydroxy,
hydroxy-(C1-Cg4)-alkyl-, methylenedioxy, ethylenedioxy, formyl, acetyl, cyano,

25 hydroxycarbonyl-, aminocarbonyl- and (C1-C4)-alkoxycarbonyl-,



or an aryl residue selected fromthe series consisting of phenyl, naphthyl,
1- napht hyl , 2-napht hyl, biphenylyl, 2-biphenylyl, 3-biphenylyl,

4- bi phenywpl2p12anddsryl and fluorenyl, wherein the aryl resirdreoi1®63504
unsubstituted or is substituted, independently of each other, once, twce
or three tines by substituents sel ectgg fromthe series consisting 15of
-N®2, -0-(C1-cA)-alkyl, F, d and Br,“or -0-C(CH3)3, or -0-CH(R7)-aryl,
wherein the aryl residue is selected fromthe series consisting of phenyl,
napht hyl , 1-naphthyl, 2-naphthyl, biphenylyl, 2-biphenylyl, 3-biphenylyl,
4- bi ples@n gyl regitiuer seleetad qumjm%ﬁgnle%mns@mwmyﬂ,ma@é\tw, 1-@aphthy{

substi i.n td ¥ f C , i [ r Lmes b
cubsti AneRnkE PEREREST i REN ERCRREanl: aRBfenit RN dfBtT™E, ™ g
Br, andvhvédreirethe dryl residuehy dhegiestitatednoras s(b8titGdEd @dey twice or thrdentimes,
enmbodi nent, the invention relates to novel con?ounds of formula Il, wherein
25R1 i é”%eﬂﬁﬂﬂ#e@&éﬁf gggrr}noth:e,r, oy §ul|>st5per§,s;se|t@ctq3@ rﬁﬁbmﬂ S,erWrQQHISW'PQ of

rem gp hi I el h , i ki i pLdiy!  and
P STl EsLEIHR BT o ol HE HEIUON A, anfie! Gilblomeit Mdhdly) 209 s |

phenyl hyerd q(CPC4?-%‘II@¢-Ch@tI3erné’&oﬂ”‘,eeth?lﬁﬁééliioQV, fb%?h@befy‘?,'@bﬁfé, to

conpounds o ormula I'l[ selected fromthe series consisting o

(S) - 2- dydrexy3afqumghy brirysdanboyl- any { @rCY)alksarearsornyl-aci d am de (fornul a
111a), or a salt thereof, and (R)-2-am no-3-(phenyl-pyrim din-2-ylam no)-
propanoic acid amde (fornmula 111b), or a salt thereof. In one enbodi nent,

t he SC%ounﬂ (ﬁlj forazula 1l is the conmpound of fornmula Illa, or a salt
t her eof™> 5rfd WA OFBIHLM: enbodi ment it is the conpound of fornula 111b, or a

sahp thereqicy)-akPo
or an aryl residue selected from the series consisting of phenyl, naphthyl, 1-naphthyl,
2-naphthyl, biphenylyl, 2-biphenylyl, 3-biphenylyl, 4-biphenylyl, anthryl and fluorenyl,
wherein the aryl residue is unsubstituted or is substituted, independently of each
other, once, twice or three times by substituents selected from the series consisting
15 of -NOg -0-(C1-C4)-alkyl, F, Cland Br,
or -O-C(CH3)3,
or -O-CH(R7)-aryl, wherein the aryl residue is selected from the series consisting of
phenyl, naphthyl, 1-naphthyl, 2-naphthyl, biphenylyl, 2-biphenylyl, 3-biphenylyl, 4-
biphenylyl, anthryl and fluorenyl and is unsubstituted or is substituted, independently
20  of each other, once, twice or three times by substituents selected from the series

consisting of -NO9, -O-CHg, F, Cl and Br, and wherein R7 is a hydrogen atom or
(C1-Cyg)-alkyl.

In one embodiment, the invention relates to novel compounds of formula I, wherein
25 R1is ahydrogen atom, F, CI, | or Br;

R2 is phenyl, pyridinyl, pyrimidinyl or thiazolyl, wherein phenyl, pyridinyl, pyrimidiny|

and thiazolyl are unsubstituted or substituted by fluorine or chlorine;

R3 is phenyl, methyl or -O-C(CH3)3.



[l1laii I'b 10The invention further relates to novel conpounds of formula 1V,
N R2 R3N W -- RS HO wherein 15R1 is a hydrogen atom F, d, I, Br
(Cl- C4) - avbyb12aoss@N, 29 1,2, 3, 5- oxat hi adi azol e 2- oxi desjJ/EPeélanedsones,
oxadi azol one, isoxazol one, oxadi azolidi nedi one, triazole,

3- hydr oxypyrrol e- 2, 4- di ones, 5-oxo-1,$ 4-t hi adi azol es, pyridine, pyrazine,
pyrim di ne, indole, isoindole, indazo %, pht hal azi ne, qui noli ne,

i soqui nol i ne, quinoxaline, quinazoline, cinnoline andp-carboline, wherein
t he 5heteroaryl residue is unsubstituted or is substituted once, tw ce or

three thhedoyentinneiveings relptesdp compoundsef fomulalb selectrthiremsteeeries from t he

tri 11 oSG Pt GO AR by s e R e B E R @ M M
et hyl enffimaiky |1 oomay balt dwabyl, andy®)2-amyr-8X phatyiyyimidina2ayizegiaoponyl - and

(C1-C4) - al koxycar bonyl! -, .
propanoic acid amide (formula IlIb), or a salt thereof. In one embodiment, the

5 compound of formula Il is the compound of formula llla, or a salt thereof, and in

another embodiment it is the compound of formula lllb, or a salt thereof.

N— N—
“%\N> (N%\N>
HN NH, HZN/H(NHz

0] 0]

llla lle

10  The invention further relates to novel compounds of formula 1V,

@rm

N—R2

O

JL * v

R3 N R5
H
0]
wherein

15 R1 is a hydrogen atom, F, CI, |, Br, (C1-Cg4)-alkyl or -CN,

R2 is a heteroaryl residue selected from the series consisting of pyrrole, furan,

thiophene, imidazole, pyrazole, oxazole, isoxazole, thiazole, isothiazole, tetrazole,



10or an aryl residue selected fromthe series consisting of phenyl,

napht hyl , 1-naphthyl, 2-naphthyl, biphenylyl, 2-biphenylyl, 3-biphenylyl,
4- bi phenywpl2p12anddsryl and fluorenyl, wherein the aryl resirdreoi1®63504
unsubstituted or is substituted once, twice or three tinmes, independently
of each other, by substituents selectﬁg fromthe series consisting of
(C1-05)-al kyl, (Ci1-05)-al koxy, hal oge nitro, amno, trifluoronethyl,

hydr oxy, 15hydroxy-(Cl-C4)-al kyl -, net hyl enedi oxy, ethyl enedi oxy, fornyl,
acetyl, cyano, hydroxycarbonyl -, am nocarbonyl- and

(Cl- 04)1 %B@Qg«@@@b@ﬁqlew&de% traze)anesy evadieaaions: Im@z@@pem kyl, 20or an

S0 RoHERRRERGRY, (LBl MRk RS AL cHR<Ok RS Yl waRU
4- bi phepsmbyieh pgrezing lpyantddiheuipdery isoindsle eihdatdle, phithalazirss, d:umolme

unsubstituted or is substituted, indep endentlé of each other, once, tw ce
or thré@qulrm@@ebgumgtm Mﬁ@%‘@ﬁe@ﬂ@@“ﬁﬁ@ﬂﬁi rf@r%'meeéﬂh%ﬂ'@ﬂ@ﬁ ng of -NQO2,

- 0- Cl#%%rgg aylW%s@ue isu éﬂb%nﬁﬁg%%f sg }hﬁ%mgrtvﬂ& Pth%'& lee aryl,

wher ei SR e onS|st|ng of phenyl

napht hyhdepilerm%hhy b)? bacrﬂomhbmhbsthuedﬂersdledted fohi trieeswriegl considtingfegnyl yl
4- bi phenyly d fluorenyl and is unsubstituted or is

subst i tGﬂe@lE) ?'Kﬁlebgmr%"?ﬁ”)‘p)@f h@!ﬂgﬁr‘of‘ﬁ@r a”@iﬂ@et”ﬂHREQEréetBV' PHERSYL | rres by
bsti t f F, d

and Br VAR e ey SeihYIBasaneh StbiRnsreReyomAyL 2reil-Cras0 s - Nie.

N : - |, wh the 5 I

regr?juelﬁgpgéxge%lﬁw ?romctedﬁgorggr?@% é:: nc’sc‘ﬁ)%l ié%gfk%ﬂ@% naSL?IhSI = ey

h 1 .

4- bléghﬁ%n ?@r anfkﬁ'lét {Méet ff%rﬂzén§ Ple%%%ﬁ%ﬁ%ﬁéép r@hm%ﬂylﬁbg% hgri

rel at e- mapfntbyleblpd:\@mybfmﬁjblpomfllgr @ﬂ)laher\wlyl\m&pmenm asthay | laydrfageenydt om  F,

henyl Whseidhyry! s RE R Rs st iteoris STbrMLied Yicst bubpdi@igeaimes. ©' "

subst | tn%ét%r@én{li/ ¥R ERAS oferch) SUb&RueM3 defediBE Mbin tHEBSNEs @Insiding(deH3) 3; RS

is - NH2.
(C1 -Cs)-alkyl, (C1-Cg)-alkoxy, halogen, nitro, amino, trifluoromethyl, hydroxy,

15 hydroxy-(C1-C4)-alkyl-, methylenedioxy, ethylenedioxy, formyl, acetyl, cyano,

hydroxycarbonyl-, aminocarbonyl- and (C1-C4)-alkoxycarbonyl-;

R3 is a hydrogen atom,
or (C1-Cyg)-alkyl,

20 or an aryl residue selected from the series consisting of phenyl, naphthyl, 1-naphthyl,
2-naphthyl, biphenylyl, 2-biphenylyl, 3-biphenylyl, 4-biphenylyl, anthryl and fluorenyl,
wherein the aryl residue is unsubstituted or is substituted, independently of each
other, once, twice or three times by substituents selected from the series consisting
of -NOp -O-(C1-Cg)-alkyl, F, Cland Br,

25 or-0-C(CH3)3,
or -O-CH(R7)-aryl, wherein the aryl residue is selected from the series consisting of
phenyl, naphthyl, 1-naphthyl, 2-naphthyl, biphenylyl, 2-biphenylyl, 3-biphenylyl, 4-
biphenylyl, anthryl and fluorenyl and is unsubstituted or is substituted, independently

of each other, once, twice or three times by substituents selected from the series



15 As already indicated, the explanations given above and the enbodi nents
defi ned above, such as with respect to the groups Rl, R2, R3 and R5 apply
corr esponsiongizywivew7t he conpounds of forrmulae |, 11, II| pemdkreddiiobdseh are a
subj ect of the invention as conpounds per se. The conpounds of formulae I,
[1, I'll and IV are suitable as interng,\@il ate conpounds for the preparation
of | kB ki nase inhibitors as described“rn 20 WO 01/30774 Al, WD 2004/ 022553
Al and US 2007/0142417 A, for exanple. The invention is illustrated bel ow
in nore detail by reference to exanpl es. End products are generally

char actc@npisEng 19f -NAoNR GHB0F Neand Br.mvsovbereinR7ds @ hysipgan atProOher wi se) ,
mass spgct(f’ % and optionally chiral HPLC analysis. 25 Tenperature data
are gl\f @€Yy ee Cel sius. RT neans roomtenperature (about 22C to 26C).
Any abbrevi ations used are either explained or correspond to standard
conventions. Exanple 1 30Preparation of

2-tert {gif r-NORY. R&GMBHRE WWRBH%@H@@ dkyﬂ@r@@l whepan@e aci d
WD 2012/ 019967PCT/ EP2011/ 063504 31 Step 1 A Sol Ution of

2- abi | iangl-rpyidugiisiselectedlirom thé Sena®iconpisepgoé ghemylacashittain ¢ enahttiy| T2-
Mat sukawa et al Yakugaku Zasshi 1951, 71, 933) and lithiumtert- but oxi de
(14 g, NePhvirRIPRemAyl eldiphsnyhds snoRhenyho %P)phegytybar@ary{and Heorenyl 1 hi s

tenperature, a solution of nethyl

2-[ bi s(tert-butoxycarbonyWanm no- prop-2-enoate (100 g, 332 nmol; prepared in
accor ddnoeewinbodmest, thbdnaairitioatrektes taBubvel cSopouBls of fdeliua I\L98Merelr06,

425) | etrg drofuran E?&Ms added, the mxture is stirred for

furthe rogenatamy d to RT. 10 Step2Thereaction m xture

obygi newh jsorfdrR plyrl'dﬁ'}y@%r%ﬂglnw érhth?é}z&yﬁoﬂhé'rr@lﬁ‘ﬁﬁdr A Wi PR IUBYRRIdiRA0 9

1.6 nol) and heat ed under refl Ux for . Tetra uran 1s distilled off
t he re@cfldltbraZ@M are unswmttt:td@d@cﬂsubsmteaﬂruwau@m@e:oedﬂwmﬁ met hyl tert-butyl

ether pais phenyl, methyl or -O-C(CH3)3;
R5 is -NH.

15 As already indicated, the explanations given above and the embodiments defined
above, such as with respect to the groups R1, R2, R3 and R5 apply correspondingly
to the compounds of formulae |, 11, Il and IV which are a subject of the invention as
compounds per se. The compounds of formulae [, II, lll and IV are suitable as
intermediate compounds for the preparation of IkB kinase inhibitors as described in

20 WO 01/30774 A1, WO 2004/022553 A1 and US 2007/0142417 A1, for example.

The invention is illustrated below in more detail by reference to examples. End
products are generally characterized by TH-NMR (400 MHz, in DMSO-dg, unless

indicated otherwise), mass spectrometry and optionally chiral HPLC analysis.
25 Temperature data are given in degree Celsius. RT means room temperature (about
22°C to 26°C). Any abbreviations used are either explained or correspond to

standard conventions.

Example 1
30  Preparation of 2-tert-butoxycarbonylamino-3-(phenyl-pyrimidin-2-ylamino)-propanoic

acid



15(400 m ). The aqueous phase is diluted with isopropanol (260 m ) and

adm xed with 2N sulfuric acid until pH 4 is reached. The precipitated solid
is filterwod0ffo1veth suction and dried to give PCT/EP2011/063504
2-tert-but oxycarbonyl am no- 3- (phenyl - pyri m di n- 2-yl am no) - propanoic acid
(82 g, 69% as a creamcolored solid.,20 C18H22N404, M = 358.40 g/ nol; M5
(ESI): mz = 359 ((M+1l)+, 100%; 1H (400 MHz, DVMBO-d6): 8 = 12.60 (bs,
1H, 836 (d, J=48Hz, 2 H, 7.42-7.36 (m 2 H), 7.30-7.21 (m 3 H),
7.05 (t, J =83 Hz, 1 H, 6.76 (t, J =4.8 Hz, 1 H, 4.48-4.30 (m 2 H),
4.12-4.01 (m 1 H, 1.31 (s, 9 H ppm nelting point: 165C (deconposition).
25 Exargu_j§12 Preparation of (S)-1-phenylethyl-amonium

(S)-2-tert-but oxycarbonyl am no-3- (phenyl -pyrim di n-2-yl am no) - pr opanoat e
VO 201 831986 BER/drfHbLlay b ikt (7329 M HBuspesisp@papéd in accordance with T.
2-tert-butoxycarbonyl am no- 3- (phenyl - pyri m di n- 2-yl am no) - propanoic acid
or epar Metagkaw X ahpY 8KuggkEATPN 4851 nfibI953) ek tescastakiee((18@ m) i s

dm { ny =4 - AVApENe=T10 38. ; e 99. 7%
2hg§nxggl7%prﬂrﬁﬁ%yw téggé@rgiur?ﬂgﬁ(% ﬁﬂ%rﬁogmed;@egs% %gg?:%ﬁ?ﬁﬂeg%rﬁektgur e stirred
for 5f wotuien & rhethiy| 2-fibis(teedutmgtcartmrgiar inerpropal-edoate (RDO grisd2 mmol;

i pitated lidis filtered_poff with [ dri t i
Cr oan e5peAEd 18 ApceieR it §oe ppUdtLe: e’ Sptuiinth $eo a8 dfbet 1y i n
step 2.428) @PtetrabYRGuEHTD rﬁr)q’éibleae&,%ﬁeggigb%e?é &irﬁ@@fdrﬁuﬁh@rm k dtssheat ed

under ref?ux for 2 hin ethyl acetate ( and then cooled to 5C. The
sol i d iandfthenevarmesfto Rt h suction and dried to give

(S)Iol- phenyl et hyl - ammoni um

(S)-2-tert-but oxycar bonyl am no- 3- (phenyl pyri m di n- 2-yl am no) - pr opanoat e
(72.1 ®teg 99.5% de (diastereoneric excess)) as a colorless solid. 15

C26H33N504, M = 479.58 8/ mol ; 1H NMR (400 MHz, nmethanol-d4): 8 = 8.31 (d, J
= The reaction mixture obtained in step 1 is admixed with 23% sodium hydroxide

solution (290 g, 1.6 mol) and heated under reflux for 7 h. Tetrahydrofuran is distilled
off, the reaction solution is cooled to RT and extracted with methyl tert-butyl ether

15 (400 ml). The aqueous phase is diluted with isopropanol (260 ml) and admixed with
2N sulfuric acid until pH 4 is reached. The precipitated solid is filtered off with suction
and dried to give 2-tert-butoxycarbonylamino-3-(phenyl-pyrimidin-2-ylamino)-

propanoic acid (82 g, 69%) as a cream-colored solid.

20 CqgH2oN404, M = 358.40 g/mol; MS (ESI): m/z = 359 (M+1)*, 100%); TH-NMR
(400 MHz, DMSO-dg): 6 = 12.60 (bs, 1 H), 8.36 (d, J = 4.8 Hz, 2 H), 7.42-7.36 (m, 2
H), 7.30-7.21 (m, 3H), 7.05(t, J=83Hz, 1H),6.76 (t, J=4.8 Hz, 1 H), 4.48-4.30
(m, 2 H), 4.12-4.01 (m, 1 H), 1.31 (s, 9 H) ppm; melting point. 165°C
(decomposition).

25
Example 2
Preparation of (S)-1-phenylethyl-ammonium (S)-2-tert-butoxycarbonylamino-3-

(phenyl-pyrimidin-2-ylamino)-propanoate

30 Step1



5.0 Hz, 2 H, 7.51-7.41 (m 7 H, 7.39-7.30 (m 3 H, 6.69 (m 1 H, 4.55
(m 1H, 443 (m 1 H, 440 (g, J =7.0Hz, 1 H, 4.18 (m 1 H, 1.60 (d,
J = 7.0 Hxp2812819961. 31 (s, 9 H) ppm nelting point: 174@€cTaP201869350€ 3
Preparation of

(S)-2-tert-butoxycarbonyl am no- 3- (pheg%l -pyrimdin-2-ylam no)- propanoic
acid 25 A suspension of (S)-1- phenyl e -amoni um

(S)-2-tert-but oxycarbonyl am no- 3- phenyl pyri m di n-2-yl am no) - pr opanoat e

(37.2 g, 77.5 mml, 99.5%de) in aqueous isopropanol (50% strength, 90 m)
is adm&é@ﬁﬁﬁﬂsﬂﬁmﬂf Stert-utaxyaaiteny@minp;3-ghenyhpwimiditd-Wemingd for 1 h at

(S -2 Pastenle st eb8leat ari 4P B ERIACH, Farthofh hibul ¥Eptate 61000,
acid (26)% étﬂ}glxeafé}ﬁﬁOﬁC%lﬂQ%)e@phéa etndlantihe$38 5a3,i 8 mwa| 99 7%

2012/ 019967PCT/ EP2011/ 063504 33 Cl18H22N404, M = 358 40 g IVB (ESI): mz
= 359 CRMIGA PUIBOFS 3 %renARANHOM SURLXCEREOBASF) ﬁﬂmwur@ost(r&d oL 1), 8.36

(d, gJ &ﬁ{lﬂ =
8 35H2Tu %)i"ﬁ @tgglg}?mggﬁur% %ﬁﬁi_‘zﬁgn a 5c7 Rgolﬂgéjjr?éptal%ﬂ)@ohg ﬁgﬁer(egi 1 (m

1 H), D3tk suctﬁad—&ancﬂ)ﬂnedl’t@g@e(aotemmmoﬁned ahysdlimdetdde2r0dEcix(@B3® gim
nheptae+0 @]A' et han + 0.1%TFA 95 : 5, 1 mM/mn, 254 nn:

r et ent MEHCR 155§ FﬁCt[ﬁ‘ D §tap 28) 21.4 (R). Exanple 4 Preparation of
(S)-2-tert-but oxycarbonyl am i no- 3-(phenyl -pyrimidi n-2-ylam no)- 10
propanoi ¢ acid am de A suspension of

(S) - 2-t€‘ée|02but oxycar bonyl am no- 3- (phenyl - pyri m di n- 2-yl am no) - propanoic

48 e aesitiodu (B o OBl IR et GrdBhiros sty B2 A8 T,

acet Onldc@tét@ (590 ¥ pand )herﬁwbléb@o 69©0Th@@om| ¥t filteed SfSitH §@c§i|ofncdnc2
this tenperature Ammonia (4.0 g, 222 nmmol ) is then introduced, and the

m xt ur &ried tetdive 63)- 1=@henmlethyélamﬁnlaﬁu(ﬁ)r%ter&apt%w@arbp@ymmoé% whenyl-2N
sul fur ?&r@ﬁ@ﬂ\'—&— 1iR8) Ffdﬁaﬁogﬁa&' l ngg @be%%d didEeRoffd R é)?ctegg sa%l idis

filter suc

(S) - 2- teeed bt sxxyolmy bonyl am no- 3- (phenyl pyr| m di n- 2-yl am no) - propanoi ¢ aci d
am de (11.3 g, 2095% > 99.9% ee) as a colorless solid. C18H23N503, M =
357242 g/mol; M (ESI): mz = 358 ((Mrl)+, 100%: 1H NVR (400 Mz,

DVBO d@2:6|1833_N§oﬁ (9473 58 Gindl Fa-NMR (408 Mz, o) 9 = 83PR, 28 (M
5.0 Hz, 2 H), 7.51-7.41 (m, 7 H), 7.39-7.30 (m, 3 H), 6.69 (m, 1 H), 4.55 (m, 1 H),
443 (m,1H),440(q,J=7.0Hz, 1H),418(m,1H),1.60(d, J=7.0Hz, 3H), 1.31
(s, 9 H) ppm; melting point: 174°C.
20
Example 3
Preparation of (S)-2-tert-butoxycarbonylamino-3-(phenyl-pyrimidin-2-ylamino)-

propanoic acid

25 A suspension of (S)-1-phenylethyl-ammonium (S)-2-tert-butoxycarbonylamino-3-
(phenyl-pyrimidin-2-ylamino)-propanoate (37.2 g, 77.5 mmol, 99.5% de) in aqueous
isopropanol (50% strength, 90 ml) is admixed with 1N sulfuric acid (97 ml, 48.5
mmol) and stirred for 1 h at RT. The solid is filtered off with suction and dried to give
(S)-2-tert-butoxycarbonylamino-3-(phenyl-pyrimidin-2-ylamino)-propanoic acid (26.5

30 g, 95%, > 99.9% ee) as a colorless solid.



H, 7.17 (s, 1 H, 6.79 (t, J =5.0 Hz, 1 H, 6.68 (d, J = 9.0 Hz, 1 H),
(m 1 H), 254.23 (m 1 H), 4.08 (m 1 H), 1.31(s, 9 H ppm HPLC

4
4. 36
(col um: wWbioeqede7AD-H, 250 x 4.6 nm n-heptane : et harol/E011263504
/

7

m/mn, 254 nm: retention time [mn] =7.2(S), 9.2 (R); nelting point:
157C (deconposi tion). Exanple 5 30Preparation of

(S)-2-am no- 3-(phenyl - pyri m di n-2-yl ant no) - propanoi ¢ acid am de WD

2012/ 019967PCT/ EP2011/ 063504 34

(S)-2-tert-But oxycarbonyl am no- 3- (phenyl - pyri m di n- 2-yl am no) - pr opanoi ¢

aci d arggH4M84640M <36800d/mot, MS. (EBI e e)/zi=s35q( (Meded0a ) 40&-NMRpor t i ons
into hydrochloric acid (16% strength, 80 m), and the resulting solution is
stirred400MHz IDMSQ-tps & erifdtatoss é.H)AB3& (¢ dot #iBgHE 2 B, 7 HRer . BBl (ins 2

adjusted to 10 by addi ng concentrated 5potassi um hydroxi de sol ution. The
pr eci piH)at e-&1i (eh,i%H),i1.08(ted DB Mt hH U VBdh Jand &lHzet H)o4 giSv4 30

Bo% yi a2 b B biTehedes: 4enPais Pl COB0EaM EntahABA 2e0 ©
furghery 4. 6aﬁﬁn_eel HE! tah& e GNYSTRAL ighieshc1920.n % TP SBIUS Ol SRhULES Fm)as
desired. 10 5N50, M = 257.29 ‘g/nol ; M5 (ESI): iz = 258 ((M+1) +,

1009 ; rgilenrwmtlmﬂ)bmm-lz1m@6)4(%)— 8.37 (d, J = 4.8 Hz, 2 H), 7.50-7.39
(m 5H, 7.28 (t, J = 7.3 Hz, 1 H, 7.06 (bs, 1H), 6.73 (t, J = 4.8 Hz, 1
H, 4.30 (dd, J = 9.6 and 14.4 Hz, 1 H), 3.92 (dd, J =5.3 and 14.3 Hz, 1
H, 3. EXkapsle 4] =52and95Hz 1 H, 1.83 (bs, 2 H ppm HPLC (col um:
Chiral pak AS, 25 thanol + 0.1% di et hyl am ne : 15met hanol + 0.1%

i e ny PP AtiaD 1B ) 2 oribtoR camBa AN o xRV BV RITEOR 5 () . 6. 8
2- %Igr {T%ééé)%}%}g%!rc@gn@ rgncno-Eg?ErBlhgnsl -pyridin-2-yl am no) - propanoi c acid 20
Step 1
A suspension of (S)-2-tert-butoxycarbonylamino-3-(phenyl-pyrimidin-2-ylamino)-
propanoic acid (11.9 g, 33.2 mmol, > 99.9% ee) in acetonitrile (36 ml) is admixed at
-15°C with a solution of 1,1'-carbonyldiimidazole (8.36 g, 51.6 mmol) in acetonitrile
15 (125 ml), and the reaction mixture is stirred for 2 h at this temperature. Ammonia (4.0
g, 222 mmol) is then introduced, and the mixture is stirred for further 1 h and then
adjusted to pH 4.5 using 2N sulfuric acid. Acetonitrile is distilled off, and the
precipitated solid is filtered off with suction and dried to give (S)-2-tert-
butoxycarbonylamino-3-(phenyl-pyrimidin-2-ylamino)-propanoic acid amide (11.3 g,

20  95%, > 99.9% ee) as a colorless solid.

C18H23N503, M = 357.42 g/mol; MS (ESI): m/z = 358 ((M+1)*, 100%); TH-NMR

(400 MHz, DMSO-dg): 8 = 8.41 (d, J = 5.0 Hz, 2 H), 7.50-7.43 (m, 2 H), 7.35-7.28 (m

4H),7.17 (s, 1 H), 6.79 (t, J = 5.0 Hz, 1 H), 6.68 (d, J = 9.0 Hz, 1 H), 4.36 (m, 1 H),
25 423 (m, 1H), 4.08 (m, 1 H), 1.31 (s, 9 H) ppm; HPLC (column: Chiralpak AD-H, 250

x 4.6 mm, n-heptane : ethanol 80 : 20, 1 ml/min, 254 nm): retention time [min] =
(S), 9.2 (R); melting point: 157°C (decomposition).

Example 5

30 Preparation of (S)-2-amino-3-(phenyl-pyrimidin-2-ylamino)-propanoic acid amide



A suspension of 2-anilino-pyridine (3.40 g, 20.0 mmol ) and cesium car bonate
(3.26 g, 10.0 mmol) in diisopropyl ether (12 m) is adm xed wth nethyl

2- [ bi s(t ewblwixmywar bonyl )] ami no- prop- 2-enoate (6.03 g, PR@EP20mMbIs0aNd

heat ed under reflux 25for 23 h. The suspension is filtered hot, and the

sol ution obtained is evaporated under %educed pressure. Step 2 The crude
product obtained in step 1 is dissol v% in tetrahydrofuran (30 m), adm xed
30 with 32% strength sodi um hydroxi de solution (10 m) and heat ed under
reflux for 4 h. The resulting suspension is filtered, and the solution

obt ai nd&)-RsteHdpiteErcaipeny aatRe-3-(P snyrlawwwsimr&mram)-@r@namlcp peid aspideand

the 2ayggus, Splutian 1 Sodid agter ol b get Bulc | epOMEXI B NEfoerfhR: caueous

phase i Yuted Wih I"Sopr op uric acid

until pdid(16% serenbttd 80ThE, ametHepicsatltind smhtncﬂh |sst|fneb|tfer ¢dh atfthism th suction
and dried to

2 t ert %mpssa}eéf\/ Bty IcaRlinG 135 (GHERWH [§adidstad 10y 0dm Wlngpeaa%rééegac. d
(5t bojdtin o fg SOLRRRTTRE o e el R s cHyursdoth #1475 7
(m 1 Hriedtogiver( 83)22-em|n6-3l=0pheﬁym$yr(m|d|n}2:ylmmd)tpropan0|c acid)amele3@5(3n 1

(d’ecgnfgg)gb% M&?Jﬁ@/&ﬁﬁr‘@wﬁi?%ﬁie yasa cgﬁ)rless SO|I8 nﬂ‘ucﬁ%a%l gfulot(I?mI nt 10140C
2- [ bi SQE@&tde@P@@E@E@&)é%@MTr%n{ QJ?lﬁ‘éB’ds‘éb‘IthSH ys?dedi@d no) - propanoat e

15An aliquot of the'reaction m xture obtained in step 1 of exanple 6 is
diluted with diisopropyl ether and adm xed with 2N sulfuric acid until pH5

i s reached. The preC| gltate solid is filtered off with suc]ilon and dried
tolgiv 257.29 g/mol: MS (ESI): m/z = 258 (M+1)*, 100%); TH-NMR (400

T [ LU
BRI P DR ek T

H), 6. 2698 f4d,J) = =58 §nJT|2I4 31HE'L§ H% ihs((@@ JJ& 52%&1 @Bq—|£-0| i) sts%béﬂ)z H’j1 67
(dd, J = 4.3 and 14. = ang 1) , 3. 67
(s, 3 |pm; 1HI%bC(solumm Iq)h'rrﬂmﬁk Aﬁl Eﬁag 406|rmm th@ool 2@ Béadmﬂwl%mne

15 methanol + 0.1% diethylamine 50 : 50, 1 ml/min, 231 nm): retention time [min] =
(S), 6.8 (R); melting point: 139°C.

Example 6
2-tert-Butoxycarbonylamino-3-(phenyl-pyridin-2-ylamino)-propanoic acid
20
Step 1
A suspension of 2-anilino-pyridine (3.40 g, 20.0 mmol) and cesium carbonate (3.26 g,
10.0 mmol) in diisopropyl ether (12 ml) is admixed with methyl 2-[bis(tert-
butoxycarbonyl)lamino-prop-2-enoate (6.03 g, 20.0 mmol) and heated under reflux
25 for 23 h. The suspension is filtered hot, and the solution obtained is evaporated

under reduced pressure.

Step 2
The crude product obtained in step 1 is dissolved in tetrahydrofuran (30 ml), admixed
30  with 32% strength sodium hydroxide solution (10 ml) and heated under reflux for 4 h.

The resulting suspension is filtered, and the solution obtained is admixed with water.



(S)-1-Phenyl et hyl - amoni um (S) - 2-t ert - but oxycar bonyl am

i no- 3- (phenyl - pyridi n-2- ylam no) - propanoate 36 A suspension of

2-tert - buwwoxyanbwnyl am no- 3- (phenyl - pyri di n- 2- yl am no) Pprapacnaiocssaci d
(6.80 g, 19.0 mml ) in diisopropyl ether (50 m) is adm xed at 60C with a
solution of (S)-1-phenylethyl-am ne (§ 20 g, 18.2 mmol) in diisopropyl
ether (10 m). The mxture is stirred gt this tenperature for a further
hour and then cooled to RT. 5The precipitated solid is filtered off with

suction and dried to give a creamcol ored crystalline crude product (3.50
9), iT(ﬂﬁrahydEﬁfW@étlﬁﬂg dled affrard e @qU%I@;ﬁOiUUHﬂEIS@M@étqﬂWtﬂ@methl tsd- g)

bt ai fl I h
(70" PoaiFereng ssfied R sRpsd e sbBiarpB) 50 B AR Bl "2

dried tzNgnummo(@ud Unpihet Y istrbgcheam v pr@b(oﬁ}ate%l-éécﬂrdtlslﬁluémwmmhrsdcaﬁh no- 3-
(phenyl - pyri di n- 2-yl am no) - propanoate (2,40 g, 28% 99.5%d as a

col orl qﬂﬁq 1] glm?ﬁ@ﬁr@ﬁaxy%rmmwmﬁﬁﬁﬁhennﬂymm ?ﬂdﬁ)’n propanoic
netgan%mdj@%?é 3,8, la%)a(e?'fa%b%ﬁd}eggo 7.25 (m 11 H), 6.65 (m 1 H), 6.38

.1 Hz, 1 H, 430 (m 1H, 4.05 (m
1H),161(d J: .1 Hz, 3 ,130(5 9 H ppm nelting point 131C to
136C. Exanpl e
20(S) - 2319#23"3@%%656449@%%&4@ E@«\)erw/z-—p%&B @M=Dy 1 @¥a0) HVMRanoi ¢
acid A sus I’ISI on of g phenyl et h
(S)-2- té@@ Z.gRk@ne ﬁlay e§m Ad-73m, (béén&ﬁﬂﬂy%émnﬁ#)yﬁa?rﬁ toJ =t bptndat e

(2.25 4.69 mml, 99.5% de) in _aqueous isS anol (50% strength, 6 m)
i s admie8 39 ¢h LR)sHAT dM, & |bi428 gnnd "'5183?p IH) PRIB; BRHINGRYIPed for 2 h

at ered off with suction and dried to give (S)-2-
teﬂﬁTthﬂc@i%g? nt}?%‘ﬁhbb\% 3- (phenyl - pyri di n-2-yl am no) - propanoi ¢ acid (1.35

g, 81% > 99.9%ee) as a colorless solid. G 9H23N304, M = 357.41 g/ nol;
M5 (ESI ¥ rﬂlz e 358 ((I\/Hr1)+ 100% ; 1H NWR 30(400 MHz, nethanol-d4): 8 =
8.17 (m*®"Rf " 7.51-7.32 (m 6 H), 6.73 (t, J = 6.1 Hz, 1

Methyl 2-[bis(tert-butoxycarbonyl)]Jamino-3-(phenyl-pyridin-2-ylamino)-propanoate

15  An aliquot of the reaction mixture obtained in step 1 of example 6 is diluted with
diisopropyl ether and admixed with 2N sulfuric acid until pH 5 is reached. The
precipitated solid is filtered off with suction and dried to give methyl 2-[bis(tert-

butoxycarbonyl)Jamino-3-(phenyl-pyridin-2-ylamino)-propanoate as a yellow solid.

20 CosH33N30g, M = 471.56 gimol; MS (ESI): m/z = 472 (M+1)*, 100%); TH-NMR
(400 MHz, DMSO-dg): 8 = 8.17 (d, J = 3.9 Hz, 1 H), 7.45 (m, 2 H), 7.38 (m, 1 H),

7.30-7.20(m, 3H),6.67 (t, J=6.2Hz, 1H),6.26 (d, J=86Hz, 1H),571(dd, J =
4.3 and 10.1 Hz, 1 H), 467 (dd, J=4.3 and 14.1 Hz, 1 H), 4.17 (dd, J = 10.3 and
14.1 Hz, 1 H), 3.67 (s, 3 H), 1.20 (s, 18 H) ppm; melting point 103°C.

25
Example 8
(S)-1-Phenylethyl-ammonium (S)-2-tert-butoxycarbonylamino-3-(phenyl-pyridin-2-

ylamino)-propanoate

30 Step1



H, 6639 (m 1 H, 441 (m 2 H, 428 (m 1 H, 1.39 (s, 9 H ppm HPLC
(colum: 37 Chiralcel OD-H 250 x 4.6 mm n-heptane + 0.1% TFA : ethanol +
0. 1% TFA W6 20128199672 M /min, 240 nn): retention tine [ mMpPoj/EP2@1/06358) , 11.5
(R); melting point 144C (deconposition). 38 Clains 1. A process for

obtai ning a conpound of fornula I, 3%I—RZO *OHR3 "N' HOS5
wherein Rl is a hydrogen atom F, d,*t, Br, (Cl-C4)-alkyl or -CN, R2 is a
het eroaryl residue selected fromthe series consisting of pyrrole, furan,
10t hi ophene, i m dazol e, p?/r azol e, oxazol e, isoxazole, thiazole, _

i sot hi £ 8uspensin afzaitert-butoxycarbonylamino-3-(phenyl-pyridin-2-ylamino)-propanoic

acid (6.80 g, 19.0 mmol) in diisopropyl ether (50 ml) is admixed at 60°C with a

solution of (S)-1-phenylethyl-amine (2.20 g, 18.2 mmol) in diisopropyl ether (10 ml).

The mixture is stirred at this temperature for a further hour and then cooled to RT.
5 The precipitated solid is filtered off with suction and dried to give a cream-colored

crystalline crude product (3.50 g), which is directly used in step 2.

Step 2
The crude product (3.50 g) obtained in step 1 is heated under reflux for 1 hin

10 diisopropyl ether (70 ml) and then cooled to RT. The solid is filtered off with suction
and dried to give (S)-1-phenylethyl-ammonium (S)-2-tert-butoxycarbonylamino-3-

(phenyl-pyridin-2-ylamino)-propanoate (2.40 g, 28%, 99.5% de) as a colorless solid.

Co7H34N404, M = 478.6 g/mol; TH-NMR (400 MHz, methanol-dg): 6 = 8.10 (m, 1

15 H), 7.50-7.25 (m, 11 H), 6.65 (m, 1 H), 6.38 (m, 1 H), 461 (m, 1 H), 440 (q, J=7.1
Hz, 1 H), 4.30 (m, 1 H), 405 (m, 1 H), 1.61(d, J=7.1 Hz, 3H), 1.30 (s, 9 H) ppm;
melting point 131°C to 136°C.

Example 9

20  (S)-2-tert-Butoxycarbonylamino-3-(phenyl-pyridin-2-ylamino)-propanoic acid

A suspension of (S)-1-phenylethyl-ammonium (S)-2-tert-butoxycarbonylamino-3-
(phenyl-pyridin-2-ylamino)-propanoate (2.25 g, 4.69 mmol, 99.5% de) in aqueous
isopropanol (50% strength, 6 ml) is admixed with 1N sulfuric acid (6 ml, 5.85 mmol)
25 and stirred for 2 h at RT. The solid is filtered off with suction and dried to give (S)-2-
tert-butoxycarbonylamino-3-(phenyl-pyridin-2-ylamino)-propanoic acid (1.35 g, 81%,

> 99.9% ee) as a colorless solid.

C19H23N304, M = 357.41 g/imol; MS (ESI): m/z = 358 (M+1)*, 100%); TH-NMR
30 (400 MHz, methanol-da): 8 = 8.17 (m, 1 H), 7.51-7.32 (m, 6 H), 6.73 (t, J = 6.1 Hz, 1
H), 6.39 (m, 1 H), 4.41 (m, 2 H), 4.28 (m, 1 H), 1.39 (s, 9 H) ppm; HPLC (column:



1, 2, 3, 5-oxat hi adi azol e- 2- oxi des, triazol ones, oxadi azol one, isoxazol one,
oxadi azol i di nedi one, triazole, 3-hydroxypyrrole-2,4-diones,

5- oxo- 1, Avé-2vivmdieazol es, pyridi ne, pyrazine, pyrim di nectippdah®e63504

i soi ndol e, indazol e, phthal azine, quinoline, isoquinoline, quinoxaline,
qui nazol i ne, cinnoline and 13-carbo|i§z, wherein the 15heteroaryl residue
is unsubstituted or is substituted onCe, twice or three tines,

i ndependently of each other, by substituents selected fromthe series
consi sting of (Cl-05 -alﬁyl, (C1-05) - al koxy, hal ogen, nitro, am no,

trifl u&mr@é@e{m)—mﬂﬁ%&ﬁ, My rroRePiece-1aa)1 YalTky -ethaaehy Pette difek§7 : 3,

et hyl e i - , vl — X n ; 1: nyl - and
(L o ariip. 2R B o8k, R - BT P e BRI & s
consi st(dagporapogitieny! , napht hyl, 1-naphthyl, 2-naphthyl, biphenylyl,

2- bi phenyl yl, 3-biphenylyl, 4-biphenylyl, anthryl and fluorenyl, wherein
the aryl residue is unsubstituted or is substituted once, twice or three
ti mes, independently of each other, by substituents selected fromthe
series consisting of (Cl-05)-al kyl, (Cl-05)-al koxy, hal ogen, nitro, am no,
trifluoronethyl, hydroxy, 39 hydroxy-(Cl-C4)-alkyl-, nethyl enedioxy,

et hyl enedi oxy, fornyl, acetyl, cyano, hydroxycarbonyl-, am nocarbonyl- and
(C1l-A4) - al koxycar bonyl -; R3 is a hydrogen atom 5or (Cl-C4)-alkyl, or
an aryl residue selected fromthe series consisting of phenyl, naphthyl,
1- napht hyl , 2-napht hyl, biphenylyl, 2-biphenylyl, 3-biphenylyl,

4- bi phenylyl, anthryl and fluorenyl, wherein the aryl residue is
unsubstituted or is substituted, independently of each other, once, tw ce
or three tinmes by substituents selected fromthe series consisting 10of
-N2, -0-(Cl-A)-alkyl, F, d and Br, or -0-C(CH3)3, or -0-CHR7)-aryl,
wherein the aryl residue is selected fromthe series consisting of phenyl,
napht hyl , 1-naphthyl, 2-naphthyl, biphenylyl, 2-biphenylyl, 3-biphenylyl,
4- Dbi phenylyl, anthryl and fluorenyl and is unsubstituted or is
substituted, independently 150f each other, once, twice or three tines by
substituents selected fromthe series consisting of -NO2, -0-CH3, F, d and
Br, and wherein R7 is a hydrogen atomor (Cl-C4)-al kyl;



whi ch conprises 20a) m xing a conmpound of formula I, N-R2 Ol
RBN H O wherein RlL, R2 and R3 are defined as in the conpound of

formul a Iwoi2o12zn9wrgani ¢ 25sol vent or a m xture of orgarcet/EPedén@eedss4 Wit h an
enantiomerically pure auxiliary; W) 2012/019967PCT/ EP2011/ 063504 40 Db)
separating the salt conposed of enant'ggrreri cally pure auxiliary and
conpound of fornmula |, by fractional ystallization; and c) isolating

t he conpound of fornula | fromthe salt conposed of enantionerically pure
auxiliary and conmpound of formula I. 5 2. The process as clained in claim
1, wherd@ing he enantionerically pure auxiliary used is

(S)-1-phenyl et hyl am ne, (R)-1-phenylethylam ne, (S)-1-phenylpropylam ne,
(R) - 1- phenyl propyl am ne, (S)-1-naphthyl et hyl am ne,

(R) - 1- naphprogess forl shiining 4 Sdmbouny f brenvtd ¢t hyl ani ne,

(R) - 1-cycl ohexyl et hyl am ne, (S)-1-cycl opropyl et hyl am ne or

10(R) - 1-cycl opropyl e am n 3. The process as clained in one or nore
claiml1l to 2, wherei rggni c solvent used is n-butyl acetate, ethyl
acetate, isopropyl aeetate, diisopropyl ether or nethyl tert-butyl ether.
15 4. The process as clainmed in one or nore of clains 1 to 3, wherein the
nolar ratio of the cony g of formula Il to the enantionerically pure

N

auxiliary is frgmO0.g to 1.1.

Ik o

I
H 0]

R3

wherein
R1 is a hydrogen atom, F, CI, |, Br, (C1-Cg4)-alkyl or -CN;

R2 is a heteroaryl residue selected from the series consisting of pyrrole, furan,

10 thiophene, imidazole, pyrazole, oxazole, isoxazole, thiazole, isothiazole, tetrazole,
1,2,3,5-oxathiadiazole-2-oxides, triazolones, oxadiazolone, isoxazolone,
oxadiazolidinedione, triazole, 3-hydroxypyrrole-2,4-diones, 5-oxo-1,2,4-thiadiazoles,
pyridine, pyrazine, pyrimidine, indole, isoindole, indazole, phthalazine, quinoline,
isoquinoline, quinoxaline, quinazoline, cinnoline and B-carboline, wherein the

15 heteroaryl residue is unsubstituted or is substituted once, twice or three times,
independently of each other, by substituents selected from the series consisting of
(C1-Cp)-alkyl, (C1-Cs)-alkoxy, halogen, nitro, amino, trifluoromethyl, hydroxy,
hydroxy-(C1-Cg4)-alkyl-, methylenedioxy, ethylenedioxy, formyl, acetyl, cyano,
hydroxycarbonyl-, aminocarbonyl- and (C1-C4)-alkoxycarbonyl-,

20 oran aryl residue selected from the series consisting of phenyl, naphthyl, 1-naphthyl,
2-naphthyl, biphenylyl, 2-biphenylyl, 3-biphenylyl, 4-biphenylyl, anthryl and fluorenyl,
wherein the aryl residue is unsubstituted or is substituted once, twice or three times,
independently of each other, by substituents selected from the series consisting of

(C1-Cp)-alkyl, (C1-Cs)-alkoxy, halogen, nitro, amino, trifluoromethyl, hydroxy,



5. The process as clained in one or nore of clains 1 to 4, wherein the
conpound of 20fornula | is obtained wherein RL is a hydrogen atom F, Cd, |
or Br; RAawoopmametr, pyridinyl, pyrimdinyl or thiazolylpcraresiaiosssphenyl ,
pyridinyl, pyrimdinyl and thiazolyl are unsubstituted or substituted by
fluorine or chlorine; R3 is phenyl, hyl or -0-C(CH3)3. 25 6. A process
for obtaining a conpound of fornmula IV°or a salt thereof, wherein Rl, R2
and R3 are defined as in the corrpound of formula | according to claiml; 5
R5 is -NH2, -N(H)-R6 or -N(R6)2, wherein R6 is (Cl-C4)-al kyl or aryl,

wher ei rlnyﬁr@wa(@l Caurgilrire meihwenediosy ethwﬁneﬂ@xzefprréyl 86081, S¥AAY, of phenyl

ht h 1- - ht hyl bi ph lyl, 3-biph lyl,
A b1 phaWrgHS Ry BiperarbaiLage (C 10 ARRMCaAD S %) mxing a

conpound of forrmula Il according to claim1l1, wherein Rl, R2 and R3 are
defined as in claim1l1, in an organic sol vent or a mixture of organi c
sol ventrs W 4 Rya@idgeAatémonerical ly pure auxiliary; b) separating the

salt conposed of enantionerically pure auxiliary and conpound of 15formul a
| atcordi(frg-©4)-akei m 1, by fractional crystallization; c¢) isolating the
conmpound of for mul a | fromthe salt conposed of_ enantionerically

auxi | i N PNaAN ESIAMSUTRICTEO M lInSerienEensIsN e RAs M ﬁ@mﬂyl,rkgapﬁi%
N Re) 2 " SNAPE BBy A SR, B ey Pl o e PETS S 10T, Qe 1 s

sel ect ezdwefremwtherwylsresldels |sunsuls$t|tmgpdojr |pbab§'ﬂltutemb|[rtddp¢hdemt4y1abea¢’ryI 2-
naphthyl bi he .yl - bi heny henyl yl , . 4- bi phen thryI and
' bor e pRES Wi ofipsrimesion snosiiue T solcld i thRarasp consBing T
pr epgess)faﬁo? a@r(@dl C )-6lkdi, | @IaWG%re' n the conpound of fornmula IV or a salt
25t hereof i $’obtai ne V\/ner ein

or -O-C(CH3)3,

or -O-CH(R7)-aryl, wherein the aryl residue is selected from the series consisting of

phenyl, naphthyl, 1-naphthyl, 2-naphthyl, biphenylyl, 2-biphenylyl, 3-biphenylyl, 4-

biphenylyl, anthryl and fluorenyl and is unsubstituted or is substituted, independently
15  of each other, once, twice or three times by substituents selected from the series

consisting of -NO9, -O-CHg, F, Cl and Br, and wherein R7 is a hydrogen atom or
(C1-Cq)-alkyl;

which comprises

20 a) mixing a compound of formula I,

O—H

wherein R1, R2 and R3 are defined as in the compound of formula |, in an organic

25 solvent or a mixture of organic solvents with an enantiomerically pure auxiliary;



Rl is a hydrogen atom F, C, | or Br; 42 R2 is phenyl, pyridinyl,
pyrimdinyl or thiazolyl, wherein phenyl, pyridinyl, pyrimdinyl and

t hi azol ylwereiunsshst i t ut ed or substituted by fluorine ecrare@niosssps R3 is
phenyl, nmethyl or -0-C(CH3)3; R5 is -NH2, -N(H)-R6 or -N(R6)2, wherein R6
Is (Cl-C4)-al kyl or aryl, wherein the4éaryl residue is selected fromthe
series consisting of phenyl, naphthyl /™ 1-naphthyl, 2- naphthyl, biphenylyl,
2- bi phenyl yl, 3-bi phenylyl, 4-biphenylyl, anthryl and fluorenyl. 8. A
process for obtaining a conmpound of formula Il or a salt thereof, N R2
10 11 1b) separating the saicormased afemantiamesically pue 2wty sadatonpaund ef |

accor di cl al ; ' - NGH) - R6 or -N(R6) 2, wherein R6 is
(C1- c4)f8’g‘|“i'§|" ﬂ())\?hglr:@?nﬁ% eS?aelln%g_t| nea%léaryl residue is selected fromthe
seri es of (susatitg the cmpdiayof, fonaplat INydm the sapltbhyosed-of enantiomerically

pure auxiliary and compound of formula .

2. The process as claimed in claim 1, wherein the enantiomerically pure auxiliary
used is (S)-1-phenylethylamine, (R)-1-phenylethylamine, (S)-1-phenylpropylamine,
(R)-1-phenylpropylamine, (S)-1-naphthylethylamine, (R)-1-naphthylethylamine, (S)-1-
cyclohexylethylamine, (R)-1-cyclohexylethylamine, (S)-1-cyclopropylethylamine or

10  (R)-1-cyclopropylethylamine.

3. The process as claimed in one or more claim 1 to 2, wherein the organic solvent
used is n-butyl acetate, ethyl acetate, isopropyl acetate, diisopropyl ether or methyl
tert-butyl ether.

15
4. The process as claimed in one or more of claims 1 to 3, wherein the molar ratio of

the compound of formula Il to the enantiomerically pure auxiliary is from 0.5to 1.1.

5. The process as claimed in one or more of claims 1 to 4, wherein the compound of
20 formula | is obtained wherein
R1 is a hydrogen atom, F, Cl, | or Br;
R2 is phenyl, pyridinyl, pyrimidinyl or thiazolyl, wherein phenyl, pyridinyl, pyrimidiny|
and thiazolyl are unsubstituted or substituted by fluorine or chlorine;
R3 is phenyl, methyl or -O-C(CH3)3.
25

6. A process for obtaining a compound of formula IV or a salt thereof,



napht hyl , bi phenylyl, 2-biphenylyl, 3-biphenylyl, 4-biphenylyl, anthryl and
fluorenyl; which conprises a) mxing a conpound of forrmula Il according
to cl ai mwo 2otpanedsn R1L, R2 and R3 are 20defined as in clpairmrio1tiosssan
organi ¢ solvent or a mxture of organic solvents with an enantionerically
pure auxiliary; b) separating the salf conposed of enantionerically pure
auxiliary and conpound of fornmula | according to claiml1, by fractional
crystallization; c) isolating the conpound of fornula | fromthe salt
conposed of enantionerically 25pure auxiliary and conpound of fornula I;

43 d) converting the uI?@mg conpound of forrmula I with ammonia or an
am ne of the formula or HN(R6) 2, wherein R6 is (Cl-C4)-al kyl or

aryl, wherein the ar esidue is selected fromthe series consisting of
phenyl, naphthyl, 1-naphthyl, 2- naphthyl, biphenylyl, 2-biphenylyl,

3- bi phenyl yl, 4-bipheny|yk, anthryl and fluorenyl, 5into a conpound of
formula IV accopdingto claim7 or a salt thereof; and e) converting the
resul ting conpouind of ,forrmula I VpNr salt thereof into the conpound of
formula 111 Reof . 9. The process as claimed in claim8,
wherein a céﬁ% rmula 11l or a salt 10thereof is obtained, wherein
Rl is a hydrogen atom &, d, | or Br; R2 is phenyl, pyridinyl, pyrimdinyl
or thiazolyl, wherein phenyl, pyridinyl, pyrimdinyl and thiazolyl are
unsubstituted or substituted by fluorine or chlorine; R5 is -NH2, -N(H)-R6
or -N(g@iz .wherein R6 is (Cl-C4)-al kyl or aryl, wherein the 15aryl residue
is sel ‘%8W¥r0n1the series consisting of phenyl, naphthyl, 1-naphthyl, 2-
napht hyR1 A2 BRERAE Mte defmedidedieimthig|confbduinehsmstnilia 14debrdiegyd ¥laimant hryl and

fl ugrenyl. 10. A process for obtaining a conpound of fornula |ib,

R5 is -NH9, -N(H)-R6 or -N(R6)2, wherein R6 is (C1-C4)-alkyl or aryl, wherein the
aryl residue is selected from the series consisting of phenyl, naphthyl, 1-naphthyl, 2-

naphthyl, biphenylyl, 2-biphenylyl, 3-biphenylyl, 4-biphenylyl, anthryl and fluorenyl;

10  which comprises
a) mixing a compound of formula Il according to claim 1, wherein R1, R2 and R3 are
defined as in claim 1, in an organic solvent or a mixture of organic solvents with an
enantiomerically pure auxiliary;
b) separating the salt composed of enantiomerically pure auxiliary and compound of
15 formula | according to claim 1, by fractional crystallization;
c) isolating the compound of formula | from the salt composed of enantiomerically
pure auxiliary and compound of formula |; and
d) converting the resulting compound of formula | with ammonia or an amine of the

formula HoN-R6 or HN(R6)2, wherein R6 is (C1-C4)-alky! or aryl, wherein the aryl

20 residue is selected from the series consisting of phenyl, naphthyl, 1-naphthyl, 2-
naphthyl, biphenylyl, 2-biphenylyl, 3-biphenylyl, 4-biphenylyl, anthryl and fluorenyl,

into the compound of formula IV or a salt thereof.

7. The process as claimed in claim 6, wherein the compound of formula IV or a salt
25 thereof is obtained wherein

R1 is a hydrogen atom, F, Cl, | or Br;



NR2 vViO R4l b RLI1IVO 20 wherein R1 and R2 are defined as in the conpound
of fornmula | according to claiml;, R4 is a hydrogen atomor an al kali netal
ion; WO WOLB(Ni967PCT/ EP2011/ 063504 44 R11 i s a hydr ogem/Ert@mios3sns
(C1l-A)-al kyl, or an aryl residue selected fromthe series consisting of
phenyl, naphthyl, 1-naphthyl, 2-napht %I bi phenyl yl, 2-Dbi phenyl yl,

3- bi phenyl yl, 4-biphenylyl, anthryl fluorenyl, 5wherein the aryl
residue is unsubstituted or is substltuted |ndependently of each ot her,
once, twice or three times by substituents selected fromthe series

consi sty Rifenyh@yridinyl, (rarinodiny beikiiazoly |, \anergi PBenY loPyridnd( EHBNBlinGr
- 0- CHORO 4@l O%Wﬁb: Jbstntﬂﬁ ro¥|su[)§t?t %ﬁ%yk‘é’%&g %Pﬁﬁ mthe series

consi sting o nap hyI naph , bi phenylyl,

2- bi ph&R®/Isyphens, bn@ﬂhghgﬂ-;(b C(&H (?k)gphenyl yl, anthryl and fluorenyl and is
unsubstituted or is substltute mdependently of each other, once, twce
or thrdid tsi M, bN(diRE dnt-DNERE3 ), setheretrel6fis (o 1Chp-alley! ioearsdowbeaim tiee of - NC2,
-0-CH3, F, d and Br, and wherein R7 is a hydrogen atom o

5 aryI residue is selected from the series consisting of phenyl, naphthyl 1-naphthyl, 2-

naphthyl, biphenylyl, 2-biphenylyl, 3-biphenylyl, 4-biphenylyl, anthryl and fluorenyl.

8. A process for obtaining a compound of formula Il or a salt thereof,

R1

10 0
wherein R1 and R2 are defined as in the compound of formula | according to claim 1;

R5 is -NH9, -N(H)-R6 or -N(R6)2, wherein R6 is (C1-C4)-alkyl or aryl, wherein the
15 aryl residue is selected from the series consisting of phenyl, naphthyl, 1-naphthyl, 2-

naphthyl, biphenylyl, 2-biphenylyl, 3-biphenylyl, 4-biphenylyl, anthryl and fluorenyl;

which comprises

a) mixing a compound of formula Il according to claim 1, wherein R1, R2 and R3 are
20 defined as in claim 1, in an organic solvent or a mixture of organic solvents with an

enantiomerically pure auxiliary;

b) separating the salt composed of enantiomerically pure auxiliary and compound of

formula | according to claim 1, by fractional crystallization;

c) isolating the compound of formula | from the salt composed of enantiomerically

25  pure auxiliary and compound of formula I;



(C1-C4)-al kyl; 15 which conprises reacting a conmpound of fornula Ila,

NR2 O RBN RIOVO 20 wherein R, R2 and R3 are defined as in the conpound
of fornulwolzoemaasedi ng to claim1; RO is (Cl-C4)-al kyl ecTHeRR®s3s58s Y|,
wherein the aryl residue is selected fromthe series consisting of phenyl,
napht hyl , 1-naphthyl, 2-naphthyl, biphgnylyl, 2- bi phenylyl, 45

3- bi phenyl yl, 4-bi phenylyl, anthryl a fluorenyl, and wherein R8 is a
hydrogen atomor (Cl-C4)-alkyl; R10 is a hydrogen atom or (Cl-C4)-al kyl,
5or an aryl residue selected fromthe series consisting of phenyl,

napht hyd) converipatthg Iresultingy pamipeund 19 fanya y with2rmmenEngt §n aneng phieny| yi |

4- bi ph : 1 I A ei,t reskdue..i
unsubs?Jl}etﬁlﬁléy@?%%ﬂ@@%ﬁ%@ﬁg%ﬁ%&%brlclpt“l)ygnf%l %éé ) \gﬁ%r%'}ﬁ?tk{oez%rg,l tw ce
or thr Hi It - QS 1 wshiigg of - NO2,
6. LTI PUCRATUHE S oS SHASLE, bR o1 SRS 2
naphthyl, biphenylyl, 2-biphenylyl, 3-biphenylyl, 4-biphenylyl, anthryl and fluorenyl,
5 into a compound of formula IV according to claim 7 or a salt thereof; and
e) converting the resulting compound of formula IV or salt thereof into the compound

of formula Ill or a salt thereof.

9. The process as claimed in claim 8, wherein a compound of formula Il or a salt
10 thereof is obtained, wherein
R1 is a hydrogen atom, F, Cl, | or Br;
R2 is phenyl, pyridinyl, pyrimidinyl or thiazolyl, wherein phenyl, pyridinyl, pyrimidiny|
and thiazolyl are unsubstituted or substituted by fluorine or chlorine;
R5 is -NH9, -N(H)-R6 or -N(R6)2, wherein R6 is (C1-C4)-alkyl or aryl, wherein the
15 aryl residue is selected from the series consisting of phenyl, naphthyl, 1-naphthyl, 2-

naphthyl, biphenylyl, 2-biphenylyl, 3-biphenylyl, 4-biphenylyl, anthryl and fluorenyl.

10. A process for obtaining a compound of formula llb,

R1

Ho O—R4 I

20
wherein

R1 and R2 are defined as in the compound of formula | according to claim 1;

R4 is a hydrogen atom or an alkali metal ion;
25



or -0-CH(R7)-aryl, wherein the aryl residue is selected fromthe series
consi sting of phenyl, naphthyl, 1-naphthyl, 2-naphthyl, biphenylyl,

2- bi phenywwl2p1281ephenyl yl , 4- bi phenylyl, anthryl and Pcumpenylosand is
unsubstituted or is substituted, independently of each other, once, twce
or three tinmes by substituents selectg fromthe series 15 consisting of
-N®2, -0-CH3, F, d and Br, and wherern R7 is a hydrogen atom or
(Cl-A4)-alkyl; with an alkali nmetal hydroxide to give a conpound of fornula

l'ib. ~11. The process as clainmed in claim10, wherein the al kali netal
hydr oxiRiE! igseydreogeo atemH, NaOH, KOH, RbOH or C50H. 12. A conpound of
formul gl 0 *OHR3 "N' HO 46 wherein RLis a
hydrogg)rq ((a:ﬂb%)’}%l,ﬁ%ﬂ, I, Br, (Cl-C4)-alkyl or -CN, R2 is a heteroaryl

resi dug sg %’gf f%@ic{dee%@é&@d%%nﬁ 8% Qgﬁ@% ebnhd? jngf oﬁod{érm,%awfh'tﬁ N -né?@itrﬁphe“e’

i m dazol e, razol'e, oxazole, isoxazole, thiazol'e, I'sothiazole, azol e,
1, 2, 3, 2-oaptthyldipeoly|, 2-biphdoglyl, Brbiphehydyle 4-bipkerdild zahtbng andfuoaemyione,
oxadi azql i di nedi one, triazole, 3-hydrox ral e-2. 4-di ones
S oR0- el ey sl 1€ pysnastiated g SRS mideRBe i abpec
i soi ndejtifer, bREZAic oPthrEatifEsy skt ts 8elcchRfitibMahE RRricd oR8%ahd NE,
qui nazoline, cinnoline and 13-carboline, wherein the
of -NOp -0-(C1-Cg)-alkyl, F, Cland Br,
or -O-C(CH3)3,
or -O-CH(R7)-aryl, wherein the aryl residue is selected from the series consisting of
10  phenyl, naphthyl, 1-naphthyl, 2-naphthyl, biphenylyl, 2-biphenylyl, 3-biphenylyl, 4-
biphenylyl, anthryl and fluorenyl and is unsubstituted or is substituted, independently
of each other, once, twice or three times by substituents selected from the series

consisting of -NO9, -O-CHg, F, Cl and Br, and wherein R7 is a hydrogen atom or
(C1-Cq)-alkyl;
15

which comprises reacting a compound of formula lla,

R1

L O-R9 lia

20 wherein
R1, R2 and R3 are defined as in the compound of formula | according to claim 1;

R9 is (C1-C4)-alkyl or -CH(R8)-aryl, wherein the aryl residue is selected from the
series consisting of phenyl, naphthyl, 1-naphthyl, 2-naphthyl, biphenylyl, 2-biphenylyl,



10heteroaryl residue is unsubstituted or is substituted once, tw ce or

three tines, independently of each other, by substituents selected fromthe

seri es comeizstyngeof (Cl-05)-al kyl, (Cl-05)-al koxy, hal egemEP2miltos3304 am no,

trifluoronethyl, hydroxy, hydroxy-(Cl-C4)-alkyl-, nethylenedi oxy,

et hyl enedi oxy, fornyl, acetyl, cyano,4$ydroxycarbonyl-, am nocar bonyl - and

(C1-A4) - al koxycarbonyl -, 15or an aryl Tesidue selected fromthe series

consi sting of phenyl, naphthyl 1- napht hyl , 2-naphthyl, biphenylyl,

2-bip heng g I3 bi henyl I blphenylyl, anthryl and quorenyI mhereln
pPasny

the ar >21 e 4r@phﬁ@3d]dsﬁn’tm&"@doﬂuqrgnkélu@@‘ﬂ mwherein R sea hydicgencHomhr ee
tines, d gegp@n)dgl%ll y of each other, by substituents selected fromthe
series C |ng of (Cl-05)-al kyl, (Cl-05)-al koxy, hal ogen, nitro, ani no,
triflugg y ropéﬁra%% 20hydr oxy- (Cl1- C4) - al kyl -, met hyl enedi oxy,

et hyl ene xy, ? acet yl, cyano, hydroxycarbonyl -, am nocarbonyl - and

(C1- C4)oréCl1€£>‘q{)calkblonyl , R3 is a hydrogen atom or (Cl C4) al kyl, 25or an
aryl residue selected fromthe series consisting of phen napht ?/I,
1- n@phtdfyan argl mpﬂmlectgﬂﬁmweyserl@s BORHEliNg pheslylburméﬁw ly1-naphthyl,

bi ph I
3ns:JBs'?|n %{%%atay()r F%nge}‘m gl’!gg‘? P%Dh? gg'?”%éﬁb n)aglnt ] ygﬁ?wegbﬁﬁtﬁf%%%% ﬂo@é%nylt W ce
or thr @ﬁwéremﬁhetaryla‘eb@ruietug@nsabgebt@@tc&ds ‘submtufw, Fefdpendenisbbéacty of - NC2,

-0- (Cl C4)-al kyl, F, O and Br or. -0-C( ng 47 or -_O-CH(R7¥_-aryI,
wher ei r‘i’thﬁeoaﬁ‘WtV"ﬂ%PHW\é@? §'m§§l té’c%‘&?“ﬂ% salected fre the $sriss iCRESEINGhenyl ,

napht hyle, n | phenylyl, 2-biphenylyl, 3-biphenylyl,
4- bi p#ény?a;zl a(Eanthrf} gmﬁﬁ@mﬁpgn@ll and is unsubstituted or is

subgt i tgptedg( @H?%oendently of each other, once, twice or three tinmes by
substituents sefécted fromthe series 5 con5|st|ng of -NO2, -0-CH3, F, d

and Br oraQdCHW(RT garyl, RVherauratH@ya?WD@emL@t|9rsle¢yctéd3ﬂroﬁﬁ4theadekws cd@fsis\nhgaﬂ t hat
t he conpound of fornul a zyl oxycar bony

- 3-
di phenypn&Ryh&2aphti, &nnep%tbva q@hﬂwlc@i@heoww 8rblf>6erﬁadyla3rhlphenylyl 4-
biphenylyl, anthryl and fluorenyl and is unsubstituted or is substituted, independently

of each other, once, twice or three times by substituents selected from the series

15 consisting of -NO»9, -O-CH3, F, Cl and Br, and wherein R7 is a hydrogen atom or
(C1-Cq)-alkyl;

with an alkali metal hydroxide to give a compound of formula llb.

11. The process as claimed in claim 10, wherein the alkali metal hydroxide used is
20 LiOH, NaOH, KOH, RbOH or CsOH.

12. A compound of formula I,

O—H

25



NR2 Ol RBNHO 15 wherein RL is a hydrogen atom F, d, |, Br,
(Cl-4)-alkyl or -CN;, R2 is a heteroaryl residue selected fromthe series
consi sti ngoab1pppgeol e, furan, thiophene, imdazole, pyrazoEP2010063504 €,

| soxazol e, thiazole, isothiazole, tetrazole, 201, 2, 3, 5-oxat hi adi azol e

2-oxi des, triazol ones, oxadi azol one, 4goxazolone, oxadi azol i di nedi one,
triazole, 3- hydroxypyrrole 2, 4-di ones, ”5-0x0-1, 2, 4-t hi adi azol es, pyridi ne,
pyrazi ne, pyrimdine, indole, |30|ndole i ndazol e, phthal azi ne, quinoli ne,

i soqui noli ne, quinoxaline, quinazoline, cinnoline and 13-carboline, wherein
t he hewﬁﬁﬁﬁwyl residue is unsubstituted or is substituted once, tw ce or

three t ept o] h ubstituents selected from
t he serﬁl‘{er% coﬁ oggﬁ%g&gf i ?8, I %rl?g:g)Cg* E%A Orb)(Cﬂll\?’OS) al koxy, hal ogen, nitro,
am no, trifluoronethyl, hydroxy, hydroxy-(Cl-C4)-alkyl-, nethyl enedi oxy,

et hyl enedi oxy, formyl, acetyl, cyano, hydroxycarbonyl -, am nocarbonyl- and
(C1- M)Ralsk@hgmao@ghgesiduenselactedrf;dm tes selties sehsstirgof pyrmle herareri es

conlstln hen napht hyl 1- napht hyl ht h |

08 o ahioPyRhe BrHiiRaie IAPREAE! ol B0 ose, tRm0BR ot hine gl PRREON - o 1
the ar YI|2B@bﬁé‘tﬁldoﬁa%Qb&Mééﬂtﬁ&z&éné§ o%é@@zbtdﬁee%o‘iaﬁélonéw ce or three
ti mes, independently of each other, by substituents selected fromthe

seri es axadiszetidingdiehe( TEZ0B), 3ahydrpxyRyODI®©2)4-didkesy 5-drat bdehthiadiazaes,ani no,
; Ih;: g?pé(ﬁgﬁlgh%l %rﬁ[p9¥lﬁgglpy| md@/’e;li 08(;3(dc§|gl|n8g%o|8 lp(l¥tha|aerﬁee Q]YJllneOr?I?]gl OXYy.
isoquinoline, quinoxaline, quinazoline, cmnollne and B-carboline, wherein the

10  heteroaryl residue is unsubstituted or is substituted once, twice or three times,
independently of each other, by substituents selected from the series consisting of
(C1-Cp)-alkyl, (C1-Cs)-alkoxy, halogen, nitro, amino, trifluoromethyl, hydroxy,
hydroxy-(C1-Cg4)-alkyl-, methylenedioxy, ethylenedioxy, formyl, acetyl, cyano,
hydroxycarbonyl-, aminocarbonyl- and (C1-C4)-alkoxycarbonyl-,

15  or an aryl residue selected from the series consisting of phenyl, naphthyl, 1-naphthyl,
2-naphthyl, biphenylyl, 2-biphenylyl, 3-biphenylyl, 4-biphenylyl, anthryl and fluorenyl,
wherein the aryl residue is unsubstituted or is substituted once, twice or three times,
independently of each other, by substituents selected from the series consisting of
(C1-Cp)-alkyl, (C1-Cs)-alkoxy, halogen, nitro, amino, trifluoromethyl, hydroxy,

20 hydroxy-(C1-Cy4)-alkyl-, methylenedioxy, ethylenedioxy, formyl, acetyl, cyano,

hydroxycarbonyl-, aminocarbonyl- and (C1-C4)-alkoxycarbonyl-;

R3 is a hydrogen atom,
or (C1-Cyg)-alkyl,

25 or an aryl residue selected from the series consisting of phenyl, naphthyl, 1-naphthyl,
2-naphthyl, biphenylyl, 2-biphenylyl, 3-biphenylyl, 4-biphenylyl, anthryl and fluorenyl,
wherein the aryl residue is unsubstituted or is substituted, independently of each
other, once, twice or three times by substituents selected from the series consisting
of -NOp -O-(C1-Cg)-alkyl, F, Cland Br,

30 or-O-C(CH3)3,



10hydr oxycar bonyl -, am nocar bonyl - and (Cl-4)-al koxycarbonyl-; R3 is a
hydr ogen atom or (Cl-C4)-al kyl, or an aryl residue selected fromthe
seri es cowmeistingeof phenyl, naphthyl, 1-naphthyl, 152- pephirbyili/063504

bi phenyl yl, 2-bi phenylyl, 3-biphenylyl, 4-biphenylyl, anthryl and
fluorenyl, wherein the aryl residue iﬁ unsubstituted or is substituted,

i ndependently of each other, once, tvm%e or three tines by substituents
selected fromthe series consisting of -NOQ2, -0-(Cl-C4)-alkyl, F, d and
Br, or -0- CéCHB%IB 200r -0-CH( R??-a_rd\;:e,_ wherein the aryl residue is

sel ect & - M{(Rhadrvkereivihe ayi iegi ipisetpated fiaphtheyseries-gansiatinglof

2- h I I i |, | - - Bi I t hryl
and- 11 eopos, PeBAERY haetnll RRER Y orpeulRE R ihen HeIRRRI, £, 701 "encn
ot her, bigreemyl\l vargtaryd antifiueeeryl Beg iHynsulbstititedesttis salestiateel irfdepentibetiyser i es

consisting of -NO2, -0-CH3, F, d and Br, and wherein R7 is a hydrogen atom
or 25( ©f eagh oy pnce.Awice eithirrHanesmoy Bplituents pelestacieeadhe S6HPEhe seri es
congi sti\ng: ) A=A 03-F ( = i i BV ] = ic acid
i e CPRPishg oYY €™ OIS F [ GRERLDLRHd Thefih s R bo 8 AR e

(R -2- q@ht@aﬁa|((p|henyl -pyrimdin-2-yl am no)-propanoi c acid am de (formnul a
111b), 30or 'a salt thereof. 49 00 Illa 15. A conpound of formula IV, Rl

provided that the compound of formula | is not (S)-2-benzyloxycarbonylamino-3-
diphenylamino-propionic acid.
10

13. A compound of formula Il,

Cr
N—R2
Q I
Jo A o
R3 'Tl
H O

15  wherein
R1 is a hydrogen atom, F, CI, |, Br, (C1-Cg4)-alkyl or -CN;

R2 is a heteroaryl residue selected from the series consisting of pyrrole, furan,
thiophene, imidazole, pyrazole, oxazole, isoxazole, thiazole, isothiazole, tetrazole,
20 1,2,3,5-oxathiadiazole 2-oxides, triazolones, oxadiazolone, isoxazolone,
oxadiazolidinedione, triazole, 3-hydroxypyrrole-2,4-diones, 5-oxo-1,2,4-thiadiazoles,
pyridine, pyrazine, pyrimidine, indole, isoindole, indazole, phthalazine, quinoline,
isoquinoline, quinoxaline, quinazoline, cinnoline and B-carboline, wherein the
heteroaryl residue is unsubstituted or is substituted once, twice or three times,

25 independently of each other, by substituents selected from the series consisting of



0 * RBN W -- RS HO wherein RL is a hydrogen atom F, d, |, Br,
(Cl-A4)-alkyl or -CN, 10 R2 is a heteroaryl residue selected fromthe
seri es comeisingeef pyrrole, furan, thiophene, im dazolper/RPyoiancises
oxazol e, isoxazole, thiazole, isothiazole, tetrazole,

1, 2, 3, 5-oxat hi adi azol e 2- oxi des, triaéglones, oxadi azol one, isoxazol one,
oxadi azol i di nedi one, triazole, 3-hydroxypyrrole-2,4-diones,

5-o0x0-1, 2, 4-t hi adi azol es, 15pyri di ne, pyrazine, pyrimdine, indole,

i soi ndol e, indazol e, phthal azi ne, quinoline, isoquinolin ui noxal i ne,
qui nazdCinres) @'kM'né@ﬂﬁEﬁ aﬁi&@cyc@ameinneltr%ﬁ?mleontrilnérqmtévbhyanoxrs/esi due is

unsubsti tuted or | stituted once, ce or three tine | ndependent |y
of each‘ygfq’?%/r C’b§;4§@ﬁ‘§/ﬂ methylene Péﬁt%éwﬁpﬁw}‘l OEBY} @6elyh yALP; ng of 50
( C1-05)

hyar oxg VOIS EBPT Y B ﬂ@?ﬁwceﬂ;%&%%ar%% enedi oxy. 1 or myl.

acetyl , )
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2- bi phe ﬁ/l yl, n 4-bi p , anthryl and f| uorenry wher ei n
the ar 9’Y B t&‘ﬁ@r)"sr eﬁﬁ’i‘@ﬂ%#ﬁ?ﬂ?%u@ﬂ ‘?rs,'s §HB§tﬂtP§el§’t AFohwiee arinies Bres hr ee

times, h t he
series co SISt ngbk%a%fﬂgé;[ b?%Ethtu?%f g@;%(? E%ﬁi/fhesa %&eﬁ%sﬁt? df am no,
trifl udCqreshalkyl, h(th(ig()yalkoxy, haldgedr aitso, (elﬁljnmylflabnoymmhylnhydr;dxgnedi OXY,

et hyl enedi oxy, fornyl, acet cyano, 10hydroxycarbonyl -, am nocarbonyl -

and (cﬂy@mxyaa%wl%ﬂmetgyléeedl@xn etbrieogdiaxyt formyb aceigl. -aganoal kyl ,
10  hydroxycarbonyl-, aminocarbonyl- and (C1-Cg4)-alkoxycarbonyl-;

R3 is a hydrogen atom,
or (C1-Cyg)-alkyl,
or an aryl residue selected from the series consisting of phenyl, naphthyl, 1-naphthyl,

15  2-naphthyl, biphenylyl, 2-biphenylyl, 3-biphenylyl, 4-biphenylyl, anthryl and fluorenyl,
wherein the aryl residue is unsubstituted or is substituted, independently of each
other, once, twice or three times by substituents selected from the series consisting
of -NOp -O-(C1-Cg)-alkyl, F, Cland Br,
or -O-C(CH3)3,

20 or-O-CH(R7)-aryl, wherein the aryl residue is selected from the series consisting of
phenyl, naphthyl, 1-naphthyl, 2-naphthyl, biphenylyl, 2-biphenylyl, 3-biphenylyl, 4-
biphenylyl, anthryl and fluorenyl and is unsubstituted or is substituted, independently
of each other, once, twice or three times by substituents selected from the series

consisting of -NO9, -O-CHg, F, Cl and Br, and wherein R7 is a hydrogen atom or
25 (C1-Cy)-alkyl.

14. A compound of formula lll, selected from the series consisting of (S)-2-amino-3-
(phenyl-pyrimidin-2-ylamino)-propanoic acid amide (formula llla), or a salt thereof,
and (R)-2-amino-3-(phenyl-pyrimidin-2-ylamino)-propanoic acid amide (formula IlIb),

30 or a salt thereof.



or an aryl residue selected fromthe series consisting of phenyl, naphthyl,
1- napht hyl , 152-napht hyl, bi phenylyl, 2-biphenylyl, 3-biphenylyl,
4- bi phenywpl2p12anddsryl and fluorenyl, wherein the aryl resirdreoi1®63504
unsubstituted or is substituted, independently of each other, once, twce
or three times by substituents selectg@xfron1the series consisting of -NO2,
-0-(C1-4)-alkyl, F, d and Br, or -0-C(CH3)3, 200or -0-CH(R7)-aryl, wherein
the aryl residue is selected fromthe series consisting of phenyl,
napht hyl , 1-naphthyl, 2-naphthyl, biphenylyl, 2-biphenylyl, 3-biphenylyl,
4- Dbi phenylyl, anthryl and fluorenyl and is unsubstituted or is
substituted, independently of each other, once, twice or three tines by
substituents sel ected fromthe series : sixsting of -NO2, -0-CH3, F, d and
Br, and wherein (Cl-C4)-alkyl; R5 is -NH2,
-N(H) -R6 or -N(RG Q al kyl or aryl, wherein the aryl
residue is selected fr e series consi|sti phenyl , naphthyl,
1-naphthyl, 2- naph-hyl, ejphenylyl, Z;DN ylyl, 3- bi phenyl yl,

d N

4- bi phenyl yl, anfhryl | uorenyl. =
NH A _NH
H,N 2 HNT Y
0] 0]
llla lllb

15. A compound of formula IV,

5
@r“
N—R2
O
JL * \V
R3 N R5
H
O
wherein
R1 is a hydrogen atom, F, CI, |, Br, (C1-Cg4)-alkyl or -CN,
10

R2 is a heteroaryl residue selected from the series consisting of pyrrole, furan,
thiophene, imidazole, pyrazole, oxazole, isoxazole, thiazole, isothiazole, tetrazole,
1,2,3,5-oxathiadiazole 2-oxides, triazolones, oxadiazolone, isoxazolone,
oxadiazolidinedione, triazole, 3-hydroxypyrrole-2,4-diones, 5-oxo-1,2,4-thiadiazoles,
15  pyridine, pyrazine, pyrimidine, indole, isoindole, indazole, phthalazine, quinoline,
isoquinoline, quinoxaline, quinazoline, cinnoline and B-carboline, wherein the
heteroaryl residue is unsubstituted or is substituted once, twice or three times,

independently of each other, by substituents selected from the series consisting of
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(C1-Cp)-alkyl, (C1-Cs)-alkoxy, halogen, nitro, amino, trifluoromethyl, hydroxy,
hydroxy-(C1-Cg4)-alkyl-, methylenedioxy, ethylenedioxy, formyl, acetyl, cyano,
hydroxycarbonyl-, aminocarbonyl- and (C1-C4)-alkoxycarbonyl-,

or an aryl residue selected from the series consisting of phenyl, naphthyl, 1-naphthyl,
2-naphthyl, biphenylyl, 2-biphenylyl, 3-biphenylyl, 4-biphenylyl, anthryl and fluorenyl,
wherein the aryl residue is unsubstituted or is substituted once, twice or three times,
independently of each other, by substituents selected from the series consisting of
(C1-Cp)-alkyl, (C1-Cs)-alkoxy, halogen, nitro, amino, trifluoromethyl, hydroxy,
hydroxy-(C1-Cg4)-alkyl-, methylenedioxy, ethylenedioxy, formyl, acetyl, cyano,

hydroxycarbonyl-, aminocarbonyl- and (C1-C4)-alkoxycarbonyl-;

R3 is a hydrogen atom,

or (C1-Cyg)-alkyl,

or an aryl residue selected from the series consisting of phenyl, naphthyl, 1-naphthyl,
2-naphthyl, biphenylyl, 2-biphenylyl, 3-biphenylyl, 4-biphenylyl, anthryl and fluorenyl,
wherein the aryl residue is unsubstituted or is substituted, independently of each
other, once, twice or three times by substituents selected from the series consisting
of -NOp -O-(C1-Cg)-alkyl, F, Cland Br,

or -O-C(CH3)3,

or -O-CH(R7)-aryl, wherein the aryl residue is selected from the series consisting of
phenyl, naphthyl, 1-naphthyl, 2-naphthyl, biphenylyl, 2-biphenylyl, 3-biphenylyl, 4-
biphenylyl, anthryl and fluorenyl and is unsubstituted or is substituted, independently
of each other, once, twice or three times by substituents selected from the series

consisting of -NO9, -O-CHg, F, Cl and Br, and wherein R7 is a hydrogen atom or
(C1-Cy)-alkyl;

R5 is -NH9, -N(H)-R6 or -N(R6)2, wherein R6 is (C1-C4)-alkyl or aryl, wherein the
aryl residue is selected from the series consisting of phenyl, naphthyl, 1-naphthyl, 2-

naphthyl, biphenylyl, 2-biphenylyl, 3-biphenylyl, 4-biphenylyl, anthryl and fluorenyl.



