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HETEROCYCLIC AMINE DERIVATIVES

The present invention relates to compounds of formula

2

R
{
(R1)ﬂ;/Ar\Y/N A\ R' X
I

wherein

R 1s hydrogen, lower alkyl, halogen, lower alkyl substituted by halogen, lower alkoxy.
lower alkoxy substituted by halogen, cyano, nitro, Css-cycloalkyl, ~-CH,-Cag-cycloalkyl,
~O-CHy-Ch.g-cycloalkyl, -O-(CHa)p-O-lower alkyl, S(0),CHs, SFs, -C(O)NH-lower alkyl,
phenyl, -O-pyrimidinyl, optionally substituted by lower alkoxy substituted by halogen, or

is benzyl, oxetanyl or furanyl;
m 18 1or2;

Ar is aryl or heteroaryl, selected from the group consisting of phenyl, naphthyl, pyrimidinyl,
pyridinyl, benzothiazolyl, quinolinyl, quinazolinyl, benzold}{ 1.3]dioxolyl, 5,6,7,8-

tetrahydro-quinazolinyl, pyrazolyl, pyrazinyl, pyridazinyl, or 1,3,4-oxadiazolyl;

Y is a bond, -CHsy-, -CH,CHy-, -CH(CF3)- or -CH(CH3z)-;

R” is hydrogen or lower alkyl;
A is CR or N; and R is hydrogen, cyano, halogen or lower alkyl;
R’ is hydrogen or halogen; with the proviso that when R’ is halogen, then A 1s CH;

B isCHor N;

n 150, 1 or 2;

X is a bond, -CHs- or -O-;
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or to pharmaceutical active acid addition salts thereof.

The invention includes all racemic mixtures, all their corresponding enantiomers and/or
optical isomers. In addition, all tautomeric forms of compounds of formula I are also
encompassed by the present invention.

It has now been found that the compounds of formuala I have a good affinity to
the trace amine associated receptors (TAARSs), especially for TAART.

The compounds may be used [or the treatment of depression, anxiety disorders, bipolar
disorder, attention deficit hyperactivity disorder (ADHD), stress-related disorders,
psychotic disorders such as schizophrenia, neurological diseases such as Parkinson’s
disease, neurodegenerative disorders such as Alzheimer’s disease, epilepsy, migraine,
hypertension, substance abuse and metabolic disorders such as eating disorders, diabetes,
diabcetic complications, obesity, dyslipidemia, disorders of energy consumption and
assimilation, disorders and malfunction of body temperaturc homeostasis, disorders of
sleep and circadian thythm, and cardiovascular disorders.

Some of the physiological effects (i.c. cardiovascular effects, hypotension, induction of
sedation) which have been reported for compounds which may bind to adrenergic receptors
(WO02/076950, W0O97/12874 or EP 0717 037) may be considered to be undesirable side effects
in the case of medicaments aimed at treating diseases of the central nervous system as described
above. Therefore it is desirable to obtain medicaments having selectivity for the TAART receptor
vs adrenergic receptors. Objects of the present invention show selectivity for TAART receptor
over adrenergic receptors, in particular good selectivity vs the human and rat alphal and alpha2
adrenergic rcceptors.

The classical biogenic amines (serotonin, norepinephrine, epinephrine, dopamine,
histamine) play important roles as neurotransmitiers in the central and peripheral nervous system
[1). Their synthesis and storage, as well as their degradation and reuptake after release are tightly
regulated. An imbalance in the levels ol biogenic amines 18 known to be responsible for the
altered brain function under many pathological conditions [2-5]. A second class of endogenous
amine compounds, the so-called trace amines (TAs) significantly overlaps with the classical
biogenic amines regarding structure, metabolism and subcellular localization. The TAs include
p-tyramine, B-phenylethylamine, tryptamine and octopamine, and they are present in the
mammalian nervous system at generally lower levels than classical biogenic amines [6].

Their dysregulation has been linked to various psychiatric diseases like schizophrenia and
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depression [ 7] and for other conditions like attention deficit hyperactivity disorder, migraine
headache, Parkinson’s disease, substance abuse and eating disorders [8,9].

For a long fime, TA-specific receptors had only been hypothesized based on
anatomically discrete high-affinity TA binding sites in the CNS of humans and other
mammals [10,11]. Accordingly, the pharmacological effects of TAs were believed to be
mediated through the well known machinery of classical biogenic amines, by either
triggering their release, inhibiting their reuptake or by “crossreacting” with their receptor
systems [9,12,13]. This view changed significantly with the identification of several
members of a novel family of GPCRs, the trace amine associated receptors (TAARs)
[7.14]. There are 9 TAAR genes in human (including 3 pscudogenes) and 16 genes in
mouse (including 1 pseudogene). The TAAR genes do not contain introns {(with onc
exception, TAAR?Z contains 1 intron) and are located next to each other on the same
chromosomal segment. The phylogenetic relationship of the receptor genes, in
agrecment with an in-depth GPCR pharmacophore similarity comparison and
pharmacological data suggest that these receptors form three distinet subfamilies [7,14].
TAART is in the first subclass of four genes (TAARI-4) highly conserved between
human and rodents. TAs activate TAAR1 via Gas. Dysregulation of TAs was shown to
contribute to the aetiology of various diseases like depression, psychosis, attention
deficit hyperactivity disorder, substance abuse, Parkinson’s discase, migraine headache,
eating disorders, metabolic disorders and therefore TAAR! ligands have a high potential

for the treatment of these diseases.

Therefore, there 1s a broad interest to 1increase the knowledge about trace amine associated

receplors.
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193-234, Academic Press;

2 Wong, M.L. and Licinio, J. (2001) Research and treatment approaches 1o depression. Nat.

Rev. Newrosci. 2, 343-351;

3 Carlsson, A. et al. (2001) Interactions between monoamines, glutamate, and GABA in
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Objects of the embodiments disclosed herein are new compounds of formula [ and their
pharmaceutically acceptable salts, their use for the manufacture of medicaments for the treatment.
of diseases related 1o the biological function of the trace amine assoctaied recepiors. their
manufacture and medicaments based on a compound in accordance with the invention in the
control or prevention of illnesses such as depression. anxiety disorders. bipolar disovder.
attention deficit hyperactivity disorder, stress-related disorders, psychotic disorders such as
schizophrenia, neurological diseases such as Parkinson’s disease, neurodegenerative disorders
such as Alzheimer’s disease, epilepsy, migraine, substance abuse and metabolic disorders such

as ealing disorders, diabetes, diabetic complications, obesity, dyslipidemia, disorders of energy



_:)‘
consumption and assgmilation. disorders and malfunction of body temperature homeosiasis.
disorders of sieep and circadian rhythm, and cardiovascular disorders,
- The preferred indications using the compounds of the present disclosure are depression,

psychosis, Parkinson’s disease, diabetes. anxiety and attention deficit hyperactivity disorder
(ADHD},

In & first aspect, there is provided compounds of formula

wherein

1

R’ is hydrogen, C,.o-alkyl, halogen, C,s-alky! substituted by halogen, C,.;-alkoxy, C;.o-

s

alkoxy substituted by halogen, cvano, nitro, Cys-cycloalkyl, -CH»-Cy 4-cycloalkyl, -O-
CHy-Ca.g-cycloalkyl, -O-(CHy,);-0O- C; p-alkyl, S(0),CH; SFs, ~-C(O)NH- C; s-allyl,
phenvl, -O-pyrimidinyl, optionally substituted by C,.»-alkoxy substituted by halogen, or

is benzyl, oxetanyl or furanyl:
0 m is Torz;

Ax is ary!l or heteroaryl, selected from the group consisting of phenyl, naphthyl, pyrimudinyl,
pyridinyl, benzothiazoiyl, guinolinyl, quinazolinyl, benzo[d][1.3jdioxolyl, 5,6.7,8-

tetrahydro-quinazolinyl, pyrazolyl, pyrazinyl, pyndazinyl, or 1,3 4~oxadiazolvi;

Y 1s a bond, -CHs-, -CH>CHo-, -CH(CF;3)- or -CH(CHs)-;

5 R’ is hydrogen or C,4-alkyl;
A is CR or N: and R is hydrogen. cyvano, halogen or C;.o-alkyl;
R is hvdrogen or haloger: with the proviso that when R s halogen. then A 15 CH:
B 18 CH or N,
n 10,1 0r2:

20 X 15 a bond, ~-CHs- or —0O-;

-( ¥ 1sthe group -(CHs)-;
or pharmaceutical active acid addition salts thereof, with the exception of the following

compounds

(2,6~dichiorobenzyl }-(4-morpholin-2-vi-phenyl -amine
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N-(4-((2S)-morpholine-2-yl)phenyl)pyridine-2-amine
N-methyl-N-(4-((2S)-morpholine-2-yl)phenyl)pyridine-2-amine and
(2,6~dichloro-phenyl)-(4-morpholin-2-yiphenyl)-amine

In a second aspect, there is provided a process for the manufacture of a compound of formula I as

defined above, which process comprises

a) cleaving off the N-protecting group from compounds of formula
2

R .
s
Ry Af‘Y’N\I(\A\IR x/ﬁ

to a compound of formula

&

R
i
R NS ™
B o ()J\/Nt—t
n I

PG is a N-protecting group selected from —C(O)O-tert-butyl, and
if desired, converting the compounds obtained into pharmaceutically acceptable acid

addition salts.

In a third aspect, there is provided a pharmaceutical composition comprising a compound as

defined above and a pharmaceutical acceptable carrier and/or adjuvant.

In a fourth aspect, there is provided a pharmaceutical composition comprising a compound as
defined above and a pharmaceutical acceptable carrier and/or adjuvant for use in the treatment
of depression, anxiety disorders, bipolar disorder, attention deficit hyperactivity disorder
(ADHD), stress-related disorders, psychotic disorders, schizophrenia, neurclogical diseases,
Parkinson’s disease, neurodegenerative disorders, Alzheimer’s disease, epilepsy, migraine,
hypertension, substance abuse, metabolic disorders, eating disorders, diabetes, diabetic
comphlications, obesity, dyslipidemia, disorders of energy consumption and assimilation,
disorders and malfunction of body temperature homeostasis, disorders of sleep and circadian

rhythm, and cardiovascular disorders.

In a fifth aspect, there is provided compounds as defined above for use as therapeutic active

substances.
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In a sixth aspect, there is provided compounds as defined above for use as therapeutic active
substances in the treatment of depression, anxiety disorders, bipolar disorder, attention deficit
hyperactivity disorder (ADHD), stress-related disorders, psychotic disorders, schizophrenia,
neurological diseases, Parkinson’s disease, neurodegenerative disorders, Alzheimer’s disease,
epilepsy, migraine, substance abuse, metabolic disorders, eating disorders, diabetes, diabetic
complications, obesity, dyslipidemia, disorders of energy consumption and assimilation,
disorders and malfunction of body temperature homeostasis, disorders of sleep and circadian

rhythm, and cardiovascular disorders.

In a seventh aspect, there is provided compounds as defined above for use as therapeutic active
substances in the treatment of CNS diseases selected from depression, anxiety disorders,
bipolar disorder, attention deficit hyperactivity disorder (ADHD), stress-related disorders,
psychotic disorders, schizophrenia, neurological diseases, Parkinson’s disease,

neurcdegenerative disorders, Alzheimer’s disease, epilepsy, substance abuse or migraine.

In an eighth aspect, there is provided compounds as defined above for use as therapeutic active

substances in the treatment of metabolic disorders selected from eating disorders, diabetes,

diabetic complications or obesity.

In a ninth aspect, there is provided the use of a compound as defined above for the preparation

of medicaments for the therapeutic and/or prophylactic treatment of depression, anxiety
disorders, bipolar disorder, attention deficit hyperactivity disorder (ADHD), stress-related
disorders, psychotic disorders, schizophrenia, neurological diseases, Parkinson’s disease,
‘neurodegenerative disorders, Alzheimer’s disease, epilepsy, migraine, substance abuse,
metabolic disorders, eating disorders, diabetes, diabetic complications, obesity, dyslipidemia,
disorders' of energy consumption and assimilation, disorders and malfunction of body
temperature homeostasis, disorders of sleep and circadian rhythm, and cardiovascular

disorders.



As used herein, the term “"lower alkyl" denotes a saturated straight- or branched-chain
group containing from 1 to 7 carbon atoms, for example, methyl, ethyl, propyl, 1sopropyl. n-
butyl, i-butyl, 2-butyl, t-butyl and the like. Preferred alkyl groups are groups with 1 - 4 carbon
atoms.

As used herein, the term "lower alkoxy" denotes a group wherein the alkyl residue is as
defined above and which is attached via an oxygen atom.

As used herein, the term "lower alkyl substituted by halogen" denotes an alky! group as
defined above, wherein at least one hydrogen atom 1s replaced by halogen, for example CFj3,
CHF,, CHyF, CH,CHs, CHoCH,CFs, CHoCF,CF; and the like.

As used herein, the term "lower alkoxy substituted by halogen" denotes a group wherein
the alkyl residue is as defined above and which is attached via an oxygen atom and wherein at
least on hydrogen atom is replaced by halogen.

The term "halogen” denotes chlorine, iodine, fluorine and bromine.

The term “cycloalkyl™ 15 an alkylene ring, containing from 3 to 6 carbon ring atoms.

The term “aryl”, relates to an aromatic carbon ring such as to the phenyl or naphthyl ring,
preferably the phenyl ring.

The term “heteroaryl” refers to an aromatic 5 to 6 membered monocyclic ring or 9 to 10
membered bicyclic ring which can comprise 1, 2 or 3 heteroatoms selected from nitrogen,
oxygen and/or sulphur, such as pyrimidinyl, pyridinyl, benzothiazolyl, quinolinyl, quinazolinyl,
benzold}{1.3]dioxolyl, 5,6,7.8-tetrahydro-quinazolinyl, pyrazolyl, pyrazinyl, pyridazinyl, or
1,3.4-oxadiazolyl;

The term "pharmaceutically acceptable acid addition salts” embraces salts with inorganic
and organic acids, such as hydrochloric acid, nitric acid, sulfuric acid, phosphoric acid, citric
acid, formic acid, fumaric acid, maleic acid, acetic acid, succinic acid, tartaric acid, methane-
sulfonic acid, p-toluenesulfonic acid and the like.

One embodiment of the present invention are compounds of formula
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2

R
|
<RT)m/Ar\\/r\l ’A\ y
LI
n 1A

wherein

Rl

838

Ar

X

18 hydrogen, lower alkyl, halogen, lower alkyl substitoted by halogen, lower alkoxy,

lower alkoxy substituted by halogen, cyano, nitro, Cas-cycloalkyl, S(O)CH; or phenyl;
is 1or?2,

is aryl or heteroaryl, selected from the group consisting of phenyl, naphthyl, pyrimidinyl,
pyridinyl, benzothiazolyl, quinolinyl, quinazolinyl, benzo[d}[ 1.3}dioxolyl, 5,6,7,8-

tetrahydro-quinazolinyl, pyrazolyl or 1,3,4-oxadiazolyl;

is a bond, -CHsy-, -CHCHy-, -CH(CF3)- or ~-CH(CH3)-;

15 hydrogen or lower alkyl;

is CR or N; and R is hydrogen, cyano, halogen or fower alkyl;
isCHorN;

10,1 or2;

is a bond, -CHy- or —-O-;

or a pharmaceutical active acid addition salt thercof.

One further embodiment of the invention are compounds of formula 1, wherein A is CR,

and B 1s CH.

An embodiment of this group are compounds of formula I, wherecin Y is a bond and Ar is

phenyl or naphthyl, for example the following compounds

(RS)-(4-Chloro-phenyl)-(4-morpholin-2-yl-phenyl)-amine

((S)-4-Morpholin-2-yl-phenyl)-naphthalen-2-yl-amine

(S)-4-Chloro-2-fluoro-N-(4-(morpholin-2-yl)phenyl)aniline

{(4-Chloro-phenyh-methyl-((S)-4-morpholin-2-yl-phenyl)-amine
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(RS)-(4-Chloro-phenyl)-(2-methyl-4-morpholin-2-yl-phenyl)-amine
[5-(3.4-Dimethoxy-phenyl)-pyrimidin-2-yI]-({S)-4-morpholin-2-yl-phenyl)-amine or
[5-(3,4-Dimethoxy-phenyD)-pyrimidin-2-yl]-{({(R)-4-morpholin-2-yi-phenyl)-amine

5 An embodiment of this group are further compounds of formula I, wherein Y is a bond
and Ar is pyridinyl, pyrimidinyl, pyrazolyl, benzothiazolyl, quinolinyl, quinazolinyl,
benzo{d}[ 1.3]dioxolyl, 5,6,7,8-tetrahydro-quinazolinyl, pyrazinyl, pyridazinyl or 1,3,4-

oxadiazolyl, for example the following compounds

10 (RS)-(5-Chloro-pyridin-2-yl)-(4-morpholin-2-yl-phenyl)-amine
(RS)-(5-Chloro-pyrimidin-2-yl)-(4-morpholin-2-yl-phenyl)-amine
(RS)-(5-Bromo-pyrimidin-2-yl)-(4-morpholin-2-yl-phenyl)-amine
(S)-5-Bromo-N-(4-(morpholin-2-yhphenyl)pyridin-2-amine
{(S)-N-(4-(Morpholin-2-yDphenyl)-5-(trifluoromethyDpyridin-2-amine

15 (5-Methoxy-pyrimidin-2-y1}-({S)-4-morpholin-2-yl-phenyl)-amine
(5-Fluoro-pyrimidin-2-yh)-((5)-4-morpholin-2-yl-phenylj-amine
(5-Ethyl-pyrimidin-2-y1)-({S)-4-morpholin-2-yl-phenyl)-amine
2-{{S)-4-Morpholin-2-yl-phenylamino)-pyrimidine-5-carbonitrile
{(5-Cyclopropyl-pyrimidin-2-yD~((S)-4-morpholin-2-yl-phenyl)-amine

20 (5-Methyl-pyrimidin-2-y1)-({S)-4-morpholin-2-yl-phenyl)-amine
((5)-4-Morpholin-2-yl-phenyl}-(5-trifluoromethyl-pyrimidin-2-yl}-amine
((S)-4-Morpholin-2-yl-phenyl)-(5-propyl-pyrimidin-2-yl)-amine
(6-Chloro-benzothiazol-2-yh)-((S)-4-morpholin-2-yl-phenyl)-amine
(5-Ethoxy-pyrimidin-2-y1)-((S)-4-morpholin-2-yi-phenyl)-amine

25 (5-Chloro-pyridin-2-y1)-({S)-4-morpholin-2-yl-phenyl)-amine
(5)-4-Methoxy-N-(4-(morpholin-2-yl}phenylpyridin-2-amine
{S)-6-Chloro-5-fluoro-N-(4-(morpholin-2-yl)phenyl)pyridin-3-amine
(5)-N-{(4-(Morpholin-2-yl)phenyl)-3-(trifluoromethylpyridin-2-amine
(S)-N-(4-(Morpholin-2-yDphenyl)-4-(trifluoromethyl )pyridin-2-amine

30 (8)-5-Fluoro-N-(4-(morpholin-2-yl)phenyl)pyridin-3-amine
{(5)-4-Morpholin-2-yl-phenyl)-quinolin-2-yl-amine
($)-6-Chloro-N-(4-(morpholin-2-ylphenyl)quinolin-2-amine
(S)-2-Methyl-N-(4-(morpholin-2-yl)phenylquinolin-8-amine
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(8)-N-(4-(Morpholin-2-yDphenyl)-2,8-bis(trifluoromethyl)quinolin-4-amine
{5)-6-Chloro-N-(4-(morpholin-2-yl)phenyl)quinazolin-4-amine
(5)-8-Chloro-N-(4-(morpholin-2-yl)phenyl)quinolin-2-amine
(S)-5-Bromo-N-(4-(morpholin-2-yDphenylquinolin-2-amine

5 {S)-4-Chloro-N-(4-(morpholin-2-yl)phenyljguinolin-2-amine
(2-Fluoro-pyridin-3-yD)-((S)-4-morpholin-2-yl-phenyl)-amine
(S)-5-Bromo-3-methyl-N-(4-(morpholin-2-yl)phenyl)pyridin-2-amine
(S)-5-Bromo-3-fluoro-N-(4-{(morpholin-2-yl)phenyl)pyridin-2-amine
(8)-3,5-Dichloro-N-(4-(morpholin-2-yhphenylypyridin-2-amine

10 (5)-3,5-Dibromo-N-(4-(morpholin-2-yl)phenyl)pyridin-2-amine
(5)-5-Bromo-4-methyl-N-(4-(morpholin-2-yl)phenyl)pyridin-2-amine
(5)-2,5-Dichloro-N-(4-(morpholin-2-ylphenylpyridin-4-amine
(8)-4-Bromo-5-methyl-N-(4-(morpholin-2-yl)phenylpyridin-2-amine
(5)-N-(4-(Morpholin-2-yDphenyhbenzold]{1,3]dioxol-5-amine

15 (§5)-5-Bromo-N-(4-(morpholin-2-yl)phenyl)quinolin-8-amine
(R)-6-Chloro-N-{4-(morpholin-2-yl)phenyDpyridin-3-amine
(R)-5-Ethyl-N-(4-(morpholin-2-yD)phenyl)pyrimidin-2-amine
(R)~5-Chloro-N-(4-(morpholin-2-yl)phenyl)pyridin-2-amine
(5)-6-Chloro-5-ethoxy-N-{4-(mnorpholin-2-yh)phenyl)pyridin-3-amine

20 (5-Ethyl-4-methyl-pyrimidin-2-y1)~({S)-4-morpholin-2-yl-phenyl)-amine
(5-Isopropyl-4-methyl-pyrimidin-2-yl)-((5)-4-morpholin-2-yl-phenyl)-amine
{(5)-4-Morpholin-2-yl-phenyl)-(5,6.7,8-tetrahydro-gquinazolin-2-yi)-amine
{(S)-4-Morpholin-2-yl-phenyl)-(S-nitro-pyrimidin-2-yl)-amine
(RS)-5-Bromo-N-(2-methyl-4-(morpholin-2-yl)phenyl)pyridin-2-amine

25 (8)-5-Chloro-3-fluoro-N-{(4-(morpholin-2-yphenyl)pyridin-2-amine
(5-Methanesulfonyl-pyrimidin-2-y)-((S)-4-morpholin-2-yl-phenyl)-amine
(RS)-(5-Chloro-pyridin-2-y1)-(2-methyl-4-morpholin-2-yi-phenyl)-amine
(RS)-(5-Chloro-pyrimidin-2-yl)-(2-methyl-4-morpholin-2-yl-phenyl)-amine
(S)-5-Chloro-N-(4-{morpholin-2-yl)phenyl)-4-(trifluoromethyhpyridin-2-amine

30 (5)-5-Chloro-4-methyl-N-{(4-(morpholin-2-yl)phenyl)pyridin-2-amine
(RS)-5-Chloro-4-methyl-N-(2-methyl-4-(morpholin-2-yljphenyhpyridin-2-amine
(R5)-5-Bromo-4-methyl-N-(2-methyl-4-(morpholin-2-yl)pheayl)pyridin-2-amine
(5-Cyclopropyl-pyrimidin-2-yl)-((R)-4-morpholin-2-yl-phenyl}-amine
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(RS)-5-Cyclopropyl-N-(2-methyl-4-(morpholin-2-yhphenyDpyrimidin-2-amine
(RS)-5-Ethyl-N-(2-methyl-4-(morpholin-2-yl)phenyDp yrimidin-2-amine
{RS)-5-Bromo-N-(Z-methyl-4-(morpholin-2-ylphenyl) pyrimidin-2-aminc
((R)-4-Morpholin-2-yl-pheny))-(5-propyl-pyrimidin-2-yl}-amine
(5-Bromo-pyrimidin-2-yl)-((R)-4-morpholin-2-yl-phenyl)-amine
{{(R)-4-Morpholin-2-yl-phenyl)-(5-trifluoromethyl-pyrimidin-2-yl)-amine
(RS)-5-Chloro-N-(2-flnoro-4-(morpholin-2-yDphenylpyrimidin-2-amine
(RS)-5-Ethyl-N-(2-[Tuoro-4-(morpholin-2-ylphenyDpyrimidin-2-amine
(R5)-5-Cyclopropyl-N-(2-fluoro-4-(morpholin-2-yl)phenyl)pyrimidin-2-amine
(RS)-5-Chloro-N-(2-fluoro-4-(morpholin-2-yDphenyl)pyridin-2-amine
(RS)-(5-Ethoxy-pyrimidin-2-yl)-(2-fluoro-4-morpholin-2-yl-phenyl)-amine
(RS)-(2-Fluoro-4-morpholin-2-yi-phenyl}-(5-propyl-pyrimidin-2-yl)-amine
(RS)-(5-Bromo-pyrimidin-2-yD)-{2-{luoro-4-morpholin-2-yl-phenyl)-aminc
(R)-5-Chloro-N-(4-(morpholin-2-yDphenyh)pyrimidin-2-amine
($)-5-Chloro-N-(4-{morpholin-2-yhphenylpyrimidin-2-amine
(5-Ethoxy-pyrimidin-2-y1)-((R)-4-morpholin-2-yl-phenyl)-amine
(5-Ethyl-pyrimidin-2-yl)-((R)-2~methyl-4-morpholin-2-yl-phenyl)-amine
(5-Ethyl-pyrimidin-2-y])-((5)-2-methyl-4-morpholin-2-yl-phenyl)-amine
(5-Cyclopropyl-pyrimidin-2-yD)-((R)-2-methyl-4-morpholin-2-yl-phenyl)-amine
(5-Cyclopropyl-pyrimidin-2-yD)-((8)-2-methyi-4-morpholin-2-yl-phenyi)-amine
(5-Ethyl-pyrimidin-2-yh)-((S)-d-piperidin-3-yl-phenyl}-amine
(5)-N-{(4-(Morpholin-2-yl)phenyl)-5-phenyl- 1H-pyrazol-3-amine
(5-Ethoxy-pyrimidin-2-yl)-((5)-4-piperidin-3-yl-phenyl)-amine
(S)-N-(4-(Morpholin-2-yhphenyD)-5-phenyl-1,3,4-oxadiazol-2-amine
(5-Ethyl-pyrimidin-2-yI}-((R)-2-fluoro-4-morpholin-2-yl-phenyl)-amine
(5-Ethyl-pyrimidin-2-yD-((S)-2-{luoro-4~-morpholin-2-yi-phenyl)-amine
(5-Cyclopropyl-pyrimidin-2-y)-{(R)-2-fluoro-4-morpholin-2-yl-phenyl)-amine
(5-Cyclopropyl-pyrimidin-2-y1)-((S)-2-fluoro-4-morpholin-2-yi-phenyl)-amine

(RS)-(2-Fluoro-4-morpholin-2-yl-phenyl)-(5-trifluoromethyl-pyrimidin-2-yl)-amine

(5-Isopropoxy-pyrimidin-2-yl)-((S)-4-morpholin-2-yl-phenyl)-amine
(5-Isopropoxy-pyrimidin-2-yl)-((R)-4-morpholin-2-yl-phenyl)-amine
(5)-5-(Cyclopropylmethoxy)-N-(4-(morpholin-2-yl)phenyl)pyrimidin-2-amine
(R)-5-(Cyclopropylmethoxy)-N-{4-(morpholin-2-yl)phenyl)pyrimidin-2-amine
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(5-Bromo-pyrimidin-2-yl)-((R)-2-fluoro-4-morpholin-2-yi-phenyl)-amine
(5-Bromo-pyrimidin-2-yl)-((S)-2-{luoro-4-morpholin-2-yl-phenyl)-amine
({(R)-2-Fluoro-4-morpholin-2-yl-phenyl)-(5-propyl-pyrimidin-2-yl)-amine
((5)-2-Fluoro-4-morpholin-2-yl-phenyl)-(5-propyl-pyrimidin-2-yl)-amine
(5-Chloro-pyrimidin-2-yD-((R)-2-fluoro-4-morpholin-2-yl-phenyl)-amine
{5-Chloro-pyrimidin-2-y1)-({S)-2-fluoro-4-morpholin-2-yl-phenyl)-amine
(5-Ethoxy-pyrimidin-2-yD)~{((R)-2-fluoro-4-morpholin-2-yl-phenyl)-amine
(5-Ethoxy-pyrimidin-2-yl)-{(S)-2-fluoro-4-morpholin-2-yl-phenyl)-amine
{{(R)-2-Fluoro-4-morpholin-2-yl-phenyl)-(5-trifluoromethyl-pyrimidin-2-y1)-amine
((5)-2-Fluoro-4-morpholin-2-yl-phenyl)-(5-trifluoromethyl-pyrimidin-2-yi)-aminc
((S)~4~-Morpholin-2-yl-phenyl)-[5-(2,2,2-trifluoro-ethox y)-pyrimidin-2-yl|-amine
{{(R)-4-Morpholin-2-yl-phenyl)-[ 5~(2,2,2-trifluoro-ethoxy)-pyrimidin-2-vylj-amine
[5-(2-Methoxy-ethoxy)-pyrimidin-2-yl]-((S)-4-morpholin-2-yl-phenyl)-amine
[5-(2-Methoxy-ethoxy)-pyrimidin-2-yt}-((R)-4-morpholin-2-yi-phenyl)-amine
(RS)-(1-Methyl-1H-pyrazol-3-yl)-(4-morpholin-2-yl-phenyl)-amine
(RS)-(4-Bromo-1-methyl-1H-pyrazol-3-yl)-(4-morpholin-2-yl-phenyl)-amine
((R)-2-Fluoro-4-morpholin-2-yl-phenyl)-{ 5-(2,2,2-trifluoro-ethoxy)-pyrimidin-2-yl]-amine
((5)-2-Fluoro-4-morpholin-2-yl-phenyl)-[ 5-(2,2.2-trifluoro-cthox y)-pyrimidin-2-yl}-amine
(RS)-(1-Cyclopropylmethyl-1H-pyrazol-3-yl)-(4-morpholin-2-yl-phenyl)-amine
(5-Furan-2-yl-pyrimidin-2-y)-((S)~4-morpholin-2-yl-phenyl)-amine
(5-Furan-2-yl-pyrimidin-2-yl)-((R}-4-morpholin-2-yl-phenyl)-amine
{RS)-N-(2-Chloro-4-(morpholin-2-yhphenyl)-5-cyclopropylpyrimidin-2-amine
(R5)-[1-(2,2-Difluoro-cthyl)- 1H-pyrazol-3-yl]-«(4-morpholin-2-yl-phenyl)-amine
((R)-2-Fluoro-4-morpholin-2-yl-phenyl)-[5-(2-methoxy-ethoxy)-pyrimidin-2-yl]-amine
((5)-2-Fluoro-4-morpholin-2-yl-phenyl)-| 5-(2-methox y-ethox y)-pyrimidin-2-yl}-amine
{{(S)-4-Morpholin-2-yl-phenyD)-(2-iriflluoromethyl-pyrimidin-5-yl)-amine
{({(R)-4-Morpholin-2-yl-phenyl)-(2-trifluoromethyl-pyrimidin-5-yl)-amine
(RS)-(4-Morpholin-2-yi-phenyl)-(1H-pyrazol-3-yl}-amine
(5-Methyl-pyrazin-2-y1)-({S)-4-morpholin-2-yl-phenyl)-amine
(5-Methyl-pyrazin-2-y1)-({R)-4-morpholin-2-yl-phenyl)-amine
2-((S)-4-Morpholin-2-yl-phenylamino)-pyrimidine-5-carboxylic acid methylamide
2-({R)-4-Morpholin-2-yl-phenylamino)-pyrimidine-5-carboxylic acid methylamide

(6-Methyl-pyridazin-3-y)-((S)-4-morpholin-2-yi-phenyl)-amine
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(1-Benzyl-1H-pyrazol-3-y)-((8)-4-morpholin-2-yi-phenyl)-amine
(1-Benzyl-1H-pyrazol-3-yD)-((R)-4-morpholin-2-yl-phenyl)-amine
((S)-4-Morpholin-2-yl-phenyl)~(1-phenyl-1H-pyrazol-3-yl)-amine
((R)-4-Morpholin-2-yl-pheny!)-(1-phenyi- [ H-pyrazol-3-yl)-amine
5 {(5)-4-Morpholin-2-yl-phenyl)-(5-oxetan-3-yl-pyridin-2-yl}-amine

((R)-2-Methyl-4-morpholin-2-yi-phenyl-(5-trifluoromethyl-pyrimidin-2-yl)-amine
((S)-2-Methyl-4-morpholin-2-yl-phenyl)-(5-triflucromethyl-pyrimidin-2-yl)-amine
((R)-2-Chloro-4-morpholin-2-yl-phenyl)-(5-trifluoromethyl-pyrimidin-2-yi)-amine
{(5)-2-Chloro-4-morpholin-2-yl-phenyl)-(5-triftluoromethyl-pyrimidin-2-yl)-amine

10 (R)-N-(Z2-Chioro-4-(morpholin-2-yDpheny!)-S-cyclopropylpyrimidin-2-amine
(5)-N-(2-Chloro-4-(morpholin-2-yDphenyl)-5-cyclopropylpyrimidin-2-amine
((R)-4-Morpholin-2-yl-phenyl)-[4-(2,2,2-trifluoro-ethox y)-pyrimidin-2-yl}-amine
(R)-N-(4-(Morphelin-2-yhpheny)-4-(trifluoromethyDpyrimidin-2-amine
(R)-3-(5-(Difluoromethoxy)pyrimidin-2-ylox y)-N-{(4-(morpholin-2-y)phenyl)pyrimidin-2-amine

15 (R)-N~(2-Chloro-4-(morpholin-2-ylphenyl)-5-(5-(difluoromethox y)pyrimidin-2-
yloxy)pyrimidin-2-amine
{R)-N-{4-(Morpholin-2-yhphenyl)pyrimidin-2-amine
({R)-4-Morpholin-2-yl-phenyl)-quinazolin-2-yl-amine
{4-Methyl-6-trifluoromethyl-pyrimidin-2-yD)-((R)-4-morpholin-2-yi-pheny!)-amine

20 (R)-5-(Dilluoromethoxy)-N-(4-(morpholin-2-yh)phenyDpyrimidin-2-amine
(4-Chloro-6-methoxy-pyrimidin-2-yl)-((R)-4-morpholin-2-yl-phenyl)-amine
2-((R)-4-Morpholin-2-yl-phenylamino)-pyrimidine-4-carbonitrile
(4,6-Dimethyl-pyrimidin-2-yl)-((R)-4-morpholin-2-yl-phenyl)-amine
(4,6-Dimethoxy-pyrimidin-2-yI)-((R)-4-morpholin-2-yl-phenylj-amine

25 ((R)-2-Chloro-4-morpholin-2-yl-phenyl)-[ 5-(2,2.2-triltuoro-ethoxy)-pyrimidin-2-ylj-amine
(R)-3-Chloro-N-(4-(morpholin-2-yl)phenyl)-5-(trifluoromethylpyridin-2-amine
(5)-2,5-Dichloro-N-(4-(morpholin-2-yl)phenyD)pyrimidin-4-amine
{((S)-4-Morpholin-2-yl-phenyl)-[4-(2,2,2-trifluoro-ethoxy)-pyrimidin-2-ylj-amine
[3-Fluoro-4-(2,2,2-trifluoro-ethox y)-pyrimidin-2-yl]-((R)-4-morpholin-2-yl-phenyl)-amine

30 (4-Cyclopropyl-pyrimidin-2-yh-({R)-4-morpholin-2-yl-phenyl)-amine
(4-Cyclopropyl-5-fluaoro-pyrimidin-2-y-((R )-4-morpholin-2-yl-phenyl)-amine
(4-Pentafluorosullanyl-phenyl)-((R)-4-morpholin-2-yl-phenyl)-amine
(R)-5-Cyclopropyl-N-(3-fluoro-4-(morpholin-2-ylphenylpyrimidin-2-amine
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{(5)-3-Chloro-4-morpholin-2-yl-phenyl)-(5-cyclopropyl-pyrimidin-2-yl)-amine
({(R)-3-Chloro-4-morpholin-2-yl-phenyl)-{(5-cyclopropyl-pyrimidin-2-yl }-amine
{(S)-5-Cyclopropyl-N-(3-fluoro-4-(morpholin-2-yhphenyhpyrimidin-2-amine
{R)-N-(3-Fluoro-4-(morpholin-2-ylphenyl)-5-(triftuoromethyl)pyrimidin-2-amine
(3)-N-(3-Fluoro-4-(morpholin-2-yhphenyl)-5-(trifluoromethyl)pyrimidin-2-amine
(R)-N-(4-(Morpholin-2-yhphenyl)-6-(trifluoromethylypyrimidin-4-amine
(R)-6-Chloro-N-(4-(morpholin-2-yl)phenyl)pyrimidin-4-amine
(R)-N-(4-(morpholin-2-yDphenyD)-2-(trifluoromethyl)pyrimidin-4-amine
(R)-N-(4-(Morpholin-2-ylphenyl)-5-(trifluoromethyl)pyrazin-2-amine
{({R)-3-Chloro-4-morpholin-2-yl-phenyl)-(5-chloro-pyrimidin-2-ylj-amine
((R)-3-Chloro-4-morpholin-2-yl-phenyh)-| 5-(2,2,2-trifluoro-ethox y)-pyrimidin-2-yl }-amine
((R)-3-Chloro-4-morpholin-2-yl-phenyl)-(S-trifluoromethyl-pyrimidin-2-yl)-amine
(R)-5-Chloro-N-(4-{morpholin-2-ylphenyl)pyrazin-2-amine
(R)-6-Chloro-N-{(4-(morpholin-2-ylphenylpyrazin-2-amine
(R)-N-(3-Fluoro-4-(morpholin-2-ylphenyi)-5-(2,2,2-trifluoroethox y)pyrimidin-2-amine
{R)-N-(3-Fluoro-4-(morpholin-2-yIphenyl)-4-(2,2.2-trifluoroethox y)pyrimidin-2-amine
(R)-5-Fluoro-N-(3-fluoro-4-(morpholin-2-yl)phenyl)-4-(2,2,2-trifluoroethox y)pyrimidin-2-amine
(R)-5-Chloro-N-(3-fluoro-4-(morpholin-2-ylphenylypyrimidin-2-amine or

{((R)-3-Chloro-4-morpholin-2-yl-phenyl)-[4-(2,2,2-trifluoro-cthoxy)-pyrimidin-2-ylj-amine.

An embodiment of this group are compounds of formula I, wherein Y is -CHy-,
-CHLCHy-, -CH(CEy)- or ~-CH(CHjy)- and Ar is phenyl or naphthyl, for example the following
compounds
[(RS)-1-(4-Chloro-phenyl)-2.2,2-trifluoro-ethyl]-[(RS)-4-(2-pyrrolidin-3-yl-ethyl)-phenyl]-
amine
(RS)-{1-(4-Chloro-phenyl)-2,2 2-trifluoro-cthyl |- [ (RS)-4-(2-piperidin-3-yl-ethyl)-phenyl]-amine
(RS)-(4-Chloro-benzyl)-(4-morpholin-2-yl-phenyij-amine
({S)-4-Morpholin-2-yl-phenyl)-phenethyl-amine
(4-Methoxy-benzyl}-((5)-4-morpholin-2-yl-phenyl}-amine
(4-Methyl-benzyh)-((S)-4-morpholin-2-yl-phenyl)-amine
4-1{(S)-4-Morpholin-2-yl-phenylamino)-methyl]-benzonitrile
{(S)-4-Morpholin-2-yl-phenyl)-(4-trifluoromethyl-benzyl)-amine
{((5)-4-Morpholin-2-yl-phenyl)-(4-triflucromethoxy-benzyl)-amine
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(3,4-Dichloro-benzyt)-((5)-4-morpholin-2-yl-phenyl)-amine
(4-Fluoro-benzyl)-((S)-4-morpholin-2-yl-phenyl)-amine
[2-(4-Chloro-phenyl)-ethyl}-({(S)-4-morpholin-2-yl-phenyl)-aminc
(4-Chloro-2-{luoro-benzyl)-((S)-4-morpholin-2-yl-phenyl)-amine
{(4-Ethyl-benzyh-((S)-4-morpholin-2-yl-phenyl)-amine
{4-Bromo-benzyD-((S)-4-morpholin-2-yl-phenyl}-amine or
[(RS)-1-{4-Chloro-phenyD-ethyl]-((S)-4-morpholin-2-yt-phenyl)-amine.

A further embodiment of this group are further compounds of formula I, wherein Y is
-CH,-, -CH,CH,-, -CH(CFs)- or -CH(CHs)- and Ar is furyl, pyridinyl, pyrimidinyl, pyrazolyl,
benzothiazolyl, quinolinyl, quinazolinyl, benzo[d}[1.3]dioxolyl, 5,6,7,8-tetrahydro-quinazolinyl
or 1,3,4-oxadiazoly, for example the following compounds
[(RS)-1-(5-Bromo-pyridin-2-y1)-2,2, 2-triflnoro-ethyt|-((RS)-4-pyrrolidin-3-yl-phenyl)-amine
(5-Bromo-pyridin-2-ylmethyD-((5)-4-morpholin-2-yi-phenyl)-amine
(6-Methoxy-pyridin-2-ylmethyh-((S)~4-morpholin-2-yi-phenyl)-amine
(S)-N-({6-Chloropyridin-3-yl)methyl)-4-(morpholin-2-yhaniline
(S)-4-(Morpholin-2-y1)-N-((6-(triflnoromethylypyridin-3-yhmethylaniline
(5-Fluoro-pyridin-2-ylmethyl)-((S)-4-morpholin-2-yl-phenyl)-amine or
(S)-N-((2-Chloroquinolin-3-ybmethyl)-4-(morpholin-2-yhaniline.

One [urther embodiment of the invention are compounds of formula 1, wherein A is N, B
is CH, Y is a bond and Ar is pyridinyl, pyrimidinyl, for example the following compounds
(RS)-5-Chloro-N-(5-(morpholin-2-yhpyridin-2-yI)pyridin-2-amine
(RS)-5-Bromo-N-(5-(morpholin-2-yhpyridin-2-yhpyridin-2-amine
(RS)-5-Cyclopropyl-N-(5-(morpholin-2-yhpyridin-2-yl)pyrimidin-2-amine
(R)-5-Bromo-N-(5-(morpholin-2-yDpyridin-2-yDpyridin-2-amine or

($)-5-Bromo-N-(5-(morpholin-2-yDpyridin-2-yl}pyridin-2-amine.

One further embodiment of the invention are compounds of formula I, wherein A is CR,
Bis N, Y is a bond and Ax is pyridinyl, for cxample the following compound

{RS)-N-(5-Bromopyridin-2-yl)-3-methyl-5-(morpholin-2-yDpyridin-2-amine.
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The present compounds of formula I and their pharmaceuntically acceptable salfs can be
prepared by methods known in the art, for example, by processes described below, which
process comprises

a) cleaving off the N-protecting group from compounds of formula

2

R
i
- {AF\Y,N\E\A;\/LR ){(/\
B N
& ()nJ\/ “pa

to a compound of formula

2

R
l
(R‘)m/Ar“Y”N N x

d I
PG is a N-protecting group selected from —C(O)O-tert-butyl, and

il desired, converting the compounds obtained into pharmaceutically acceptable acid
addition salts.

The preparation of compounds of formula ¥ of the present tnvention may be carried out in
sequential or convergent synthetic routes. Syntheses of the compounds of the invention are
shown in the following schemes 1-11 and in the description of 211 specific examples. The skills
required for carrying out the reaction and purification of the resuiting products are known to
thosc skilled in the art. The substituents and indices nsed in the following description of the
processes have the significance given herein before unless indicated to the contrary.

In more detail, the compounds of formula I can be manufactured by the methods given
below, by the methods given in the examples or by analogous methods. Appropriate reaction
conditions for the individual reaction steps are known to a person skilled in the art. The reaction
sequence is not limited to the one displayed in schemes 1 to 11, however, depending on the
starting materials and their respective reactivity the sequence of reaction steps can be freely
altered. Starting materials arc either commercially available or can be prepared by methods
analogous to the methods given below, by methods described in references cited in the

description or in the examples, or by methods known in the art.
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GENERAL PROCEDURE

Scheme |
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The substituents are as described above and Y is “CH(CEF;)-.

5 Step A: Addition of a triflucromethyl group to aromatic aldehyde 2 can be accomplished by
treatment with (triffucromethyDirimethylsilane in the presence of a source of fluoride ion such as
tetrabutylammonium {luoride.

Preferred conditions arc using THF as solvent at 0 °C [or 30 minutes and then at room
temperature for 2 hours,

10 Step B: Conversion of alcohol 3 to the corresponding triflate ester 4 can be can be accomplished

by deprotonation with a base such as NaH, KOtBu, n-BuLi, LIHMDS, NaHMDS, KHMDS or

LDA in non-protic organic solvents such as THF, dioxane, 1,2-dimethoxyethane, DMF, benzene,
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toluene or mixtures thercof at temperatures from -78 °C to 80 °C for 15 min — 2 hrs followed by
treatment with trifluoromethanesulfonyl chloride.

Prefcrred conditions are deprotonation at room temperature for 30 min using sodivm hydride as
base and diethyl ether as solvent, followed by treatment with trifluoromethanesulfonyl chloride
at room temperature for {5 min.

Step C: C-N bond formation can be accomplished by treatment of trifiate 4 with aryl amine 5 in
the presence of a base such as NaH, KOtBu, n-BuLi, LIHMDS, NatHHMDS, KHMDS or LDA in
non-protic organic solvents such as THF, dioxane, 1,2-dimethoxyethane, DMF, benzenc, tolucne
or mixtures thereof at temperatures [rom =78 °C to 80 °C for 15 min — 24 hours.

Examples of appropriate amines 5 include N-protected pyrrolidine derivatives such as 5-a [CAS
008334-28-1] or 8-d [Examplc 3(h)], piperidine derivatives such as 5-b [CAS 875798-79-1] or
5-e [Example 4], or morpholine derivatives such as 8-¢ [CAS 1002726-96-6].

Preferred conditions are deprofonation of amine 5 at room temperature for 15 min using sodium
hydride as base and THF as solvent, followed by treatment with triflate 4 at room temperatore
overnight.

Step I: Removal of the BOC N-protecting group can be effected with mineral acids such as HCH,
Ha504 or HiPO4 or organic acids such as CFCOOH, CHCIL,COOH, HOAc or p-toluenesulfonic
acid in solvents such as CH,Cl, CHCI,, THF, MeOH, EtOH or H,0O at 0 to 80 °C.

Preferred conditions are CF5COOH in aqueous acetonitrile at 80 °C for 2 hows or 4 N HCI in

dioxane and THF at 60 °C for 4 hours.
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Scheme 2

For ¥ being a bond
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The substituenis are as described above and Y is a bond.

Step A1 C-N bond formation can be accomplished by treatment of aryl halide 7 or heteroaryl
halide 7 with aryl amine 5 in the presence of a palladium or copper catalyst, a igand and a base
in solvents such as dioxane, DME, THF, tolucne, DMF and DMSO at elevated temperatures, for
instance using a palladiom-catalysed Buchwald-Hartwig reaction.

Examples of appropriate amines 5 include N-protected pyrrolidine derivatives such as 8-a [CAS
908334-28-1}, piperidine derivatives such as 5-b [CAS 875798-79-1], or morpholine derivatives
such as 5-¢ [CAS 1002726-96-6].

Preferred conditions are catalytic tris(dibenzylidineacetone)dipalladium chloroform complex,
catalytic 9,9-dimethyl-4,5-bis(diphenylphosphino)xanthene (xantphos)and caesium carbonale in
dioxane in a scaled tubce heated at 100 °C overnight according to a modification of the procedure

of van Leeuwen and co-workers (Tetrahedron. Letr. 1999, 40, 3789-3790).
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In case the aryl halide 7 or heteroaryl halide 7 1s activated towards undergoing nucleophilic
substitution due to the presence of electron withdrawing substitutuents, preferably by the
presence of a triflnoromethylgroup, coupling with the aryl amine 5 can be achieved by reacting
these compounds in the presence of a base such as diisopropylethylamine, triethylamine,
potassium carbonate or sodium hydride in a solvent such as isopropanol, dioxane,
dimethylacetamide or dimethylformamide at a temperature between 50 °C and 140°C for 1 hour
to 24 hours.

Preferred conditions ave heating the mixture of § and 7 with diisopropylethylamine in

isopropanol or dimcthylacetamide at 80 °C for 18 hours.

Step B: Removal of the BOC N-protecting group can be cffected with mineral acids such as HCI,
HyS0O4 or H3POy or organic acids such as CF;COOH, CHCLCOGH, HOAc or p-toluenesulfonic
acid 1n solvents such as CHyCly, CHCl3, THE, MeOH, EtOH or H20 at 0 1o 80 °C.

Preferred conditions are CF3;COOH in agueous acetonitrile at 80 °C for 2 hours or 4 N HCl in

dioxane and THF at 60 °C for 16 hours.
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Scheme 3
For Y being -CH,- or -CH,CH,-
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The substituents are as described above and Y i1s -CHs- or -CH.CH»-.

Step A: C-N bond formation can be accomplished by a reductive amination reaction involving
treatment of aldehyde 9 with aryl amine 5 in the presence of a reducing agent such as NaBHy,
LiBH,, NaBH(OAC); or Na(CN)BHj3 in a solvent such as McOH, EtOH, dichloromethane, 1,2~
dichloroethane, THF, dioxane or mixtures thereof in {he presence of an activating protic acid
such as HClor a carboxylic acid or an activating Lewis acid such as ZnCly or Ti{O1Pr), at a
temperature of -10 to 60 °C for 1-40 h.

Examples of appropriate amines 5 include N-protected pyrrolidine derivatives such as 5-a [CAS
908334-28-1], piperidine derivatives such as 5-b [CAS 875798-79-1], or morpholine derivatives
such as 5-¢ [CAS 1002726-96-6].

Preflcrred conditions are sodium triacctoxyborohydride in acetic acid and THF at 60 °C for 3

hours.
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Step B: Removal of the BOC N-protecting group can be effected with mineral acids such as HCI,
H,S04 or H3PO4 or organic acids such as CF;COOH, CHCLCOOH, HOAC or p-toluenesulfonic
acid in solvents such as CH,Cl, CHCl3, THE, McOH, EtOH or HyO at 0 to 80 °C.

Preferred conditions are CF3COOH in agucous acetonitrile at 80 °C for 2 hours or 4 N HCI in

5  dioxane and THE at 60 °C for 16 hours.

Scheme 4
For Y being a bond, -CH,-, -CH,CH,~ or -CH(CH,)-

A
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Step A: C-IN bond formation can be accomplished by treatment of amine 11 with aryl halide 12
in the presence of a palladium or copper catalyst, a ligand and a base in solvents sach as dioxane,
DME, THF, toluene, DMF and DMSO at clevated temperaiures, for instance using a palladium-

15 catalysed Buchwald-Hartwig reaction.
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Examples of appropriate aryl halides 32 include N-protected pyrrolidine derivatives such as 12-a
[CAS 328546-99-2], piperidine derivatives such as 12-b [CAS 769944-73-2], or morpholine
derivatives such as 12-¢ [CAS 1131220-82-0].

Preferred conditions are catalytic tris(dibenzylideneacetone)dipalladium((), catalytic 2-di-tert-
butylphosphino-2',4",6-triisopropylbiphenyl and sodium tert-butoxide in dioxane in a sealed tube
heated at 120 °C overnight.

Step B: Removal of the BOC N-protecting group can be effected with mineral acids such as HCI,
H»504 or H3PO4 or organic acids such as CHF:COOH, CHCLCOOH, HOAc or p-toluenesulfonic
acid in solvents such as CHLCly, CHClL,, THE, McOH, EtCH or HO at 0 to 80 °C.

Preferred conditions are CFy,COOH in agqueous acetonitrile at 80 °C for 2 hours or 4 N HCl in

dioxane and THF at 60 °C for 16 hours.
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Scheme 5

For X heing O, ¥ being a bond, A being C-lower alkyl, B being CH, R’ being hydrogen and n being 0
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The substituents are as described above and X is O, Y is a bond, A is C-lower alkyl, B 1s CH, R’

is hydrogen and n is 0.

Step A: Alpha-halo ketones 15 can be obtained by a homologation reaction of an acyl halide 14

le.g. hal’ = chloro and alkyl = methyl, CAS 35675-46-8] involving sequential treatment first
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with (trimethylsilyl)diazomethane and then treatment with concentrated hydrobromic acid or
hydrochloric acid. The reaction is carried out using a mixture of acctonitrile, THF and hexane as
solvent at temperatures between 0 °C and room temperature.

Preferred conditions are mixing of reactants at 0-5 °C followed by allowing to react for 1 hour at
room {emperature for the {irst step, and mixing of reactants at 0-5 °C followed by aliowing to
react for 30 minutes at room temperature for the second step.

Step B: Epoxide formation can be accomplished by a stepwise process involving reduction of
alpha-halo ketones 15 by treatment with a reducing agent such as NaBHy or LiBH, in a solvent
such as MeOH, EtOH, THF, dioxane, followed by cyclisation of the ensuing alpha-halo alcohol
by treaiment with a base such as sodium methoxide, sodium cthoxide, potassium tert-butoxide or
caesium carbonate in the same solvent.

Preferred conditions are NaBHy in ethanol at 5 °C to room temperature for 1 hour followed by
treatment with sodium methoxide at room temperature for 16 hours.

Step C: Nucleophilic ring-opening can be accomplished by treatment of epoxide 16 with 2-
aminoethanol, optionally in the presence of an organic base such as triethylamine, N.N-
diisopropylethylamine or N-methylmorpholine in a non-protic polar organic solvent such as ether,
THE, dioxanc or TBME.

Preferred conditions arc using excess 2-aminocthanol as base in THF at room temperature for 16
hours.

Step D: Selective protection of the amino group of amino alcohol 17 can be effected by
treatment with di-tert-butyl carbonate, optionally in the presence of an organic base such as
triethylamine, N,N-diisopropylethylamine or N-methylmorpholine, in halogenated solvents such
as dichloromethane or 1,2-dichloroethane or cthereal solvents such as diethyl ether, dioxane,
THF or TBME.

Preferred conditions are THF in the absence of a base at room tomperatare for 16 hours.

Step 122 Cyclisation can be accomplished by a stepwise process involving sulphonate ester
formation by treatment of diol 18 with one equivalent of methanesulfonyl chloride in the
presence of an organic base such as triethylamine, N, N-diisopropylethylamine or N-
methylmorpholine in ethereal solvents such as diethyl cther, dioxane, THF or TBME, followed
by cyclisation by trecatment with a non-nucleophilic base such as potassium tert-butoxide or
potassium 2-methyl-2-butoxide in cthereal solvents such as diethyl ether, dioxane, THF or

TBME.
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Preferred conditions for the first step are triethylamine in THF mixing the reactants at 0-5 °C and
then allowing to react for 1 hour at room temperature, then removal of the by-product
triethylamine hydrochloride by filtration. Preferred conditions for the second step are potassium
2-methyl-2-butoxide in THF mixing the reactants at 0-5 °C and then allowing to react {or 30
minutes at room. femperature.

Step I Reduction of the nitro group of 19 can be effected by hydrogenation with hydrogen
under normal or elevated pressure or by transfer hydrogenation using ammoninom formate or
cyclohexadiene as hydrogen source with a catalyst such as PtO,, Pd-C or Raney nickel in
solvents such as MeOH, EtOH, H,0, dioxane, THF, HOAc, EtOAc CH,Cl,, CHCl3, DMF or
mixtures thereof.

Preferred conditions arc ammonium formate in the presence of palladium on charcoal in MeOH
at 60 °C for 1 hour.

Step G C-N bond formation can be accomplished by treatment of an aryl halide 7 with aryl
amine 26 in the presence of a palladium or copper catalyst, a ligand and a basc in solvents such
as dioxane, DME, THF, toluene, DMF and DMSO at elevated temperatares, for instance using a
palladium-catalysed Buchwald-Hartwig rcaction.

Preferred conditions are catalytic tris(dibenzylidineacetone)dipaliadium chioroform complex,
catalytic 9,9-dimcthyl-4,5-bis(diphenylphosphino)xanthene (xantphos)and caesium carbonate in
dioxane in a scaled tube heated at 80 °C for 1 hour according to a modification of the procedure
of van Leeuwen and co-workers (Tetrahedron. Lett. 1999, 40, 3789-3790).

Step H: Removal of the BOC N-protecting group can be effected with mineral acids such as
HCL HaS04 or HaPO, or organic acids such as CHCOOH, CHCLCOOH, HOAc or p-
toluenesulfonic acid in solvents such as CHyCly, CHCLs, THEF, MeOH, EtOH or H,0 at 0 to 80
°C.

Preferred conditions are CH3COOH in aqueous acetonitrile at 80 °C for 2 hours or 4 N HCl in

dioxane and THF at 60 °C for 16 hours.
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Scheme 6

For X being O, ¥ being a bond, A being N, B being CH, B being hydrogen and n being 0
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The substituents are as described above and X 18 O, Y 1s a bond, A 1s N, B is CH, R’ is hydrogen

and n is 0.
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Step A: Alpha-halo ketones 23 can be obtained by a homologation reaction of acyl chloride 22
[CAS 58757-38-3] involving sequential treatment first with (trimethylsilyl)diazomethane and
then treatment with concentrated hydrobromic acid or hydrochloric acid. The reaction is carried
out using a mixture of acctonitrile, THF and hexane as solvent af temperatures between 0 °C and
room temperature.

Preferred conditions are mixing of reactants at 0-5 °C followed by allowing to react for 1 hour at
room temperature for the first step, and mixing of reactants at 0-5 °C followed by allowing to
react for 30 minutes at room temperature for the sccond step.

Step B: Epoxide formation can be accomplished by a stepwise process involving reduction of
alpha-halo ketones 23 by treatment with a redacing agent such as NaBH, or LiBH, in a solvent
such as MeOGH, EtOH, THE, dioxane, followed by cyclisation of the ensuing alpha-halo alcohol
by treatment with a base such as sodium methoxide, sodium ethoxide, potassium tert-butoxide or
caesium carbonate in the same solvent.

Preferred conditions are NaBHy in ethanol at 5 °C to room temperature for 1 hour [ollowed by
treatment with sodium methoxide at room temperature for 16 hours,

Step C: Nucleophilic ring-opening can be accomplished by treatment of epoxide 24 with 2-
aminoethanol, optionally in the presence of an organic base such as triethylamine, NV, N-
diisopropylethylamine or N-methyimorpholine in a non-protic polar organic solvent such as ether,
THF, dioxane or TBME.

Prelerred condiions are using excess 2-aminoethanol as basce in THF at room temperature for 16
hours.

Step I Selective protection of the amino group ol amino alcohol 25 can be eflected by

ireaiment with di-tert-butyl carbonate, optionally in the presence of an organic basc such as
triethylamine, NV, N-diisopropylethylamine or N-methylmorpholine, in halogenated solvents such
as dichloromcthane or 1,2-dichlorocthane or ethereal solvents such as diethy! ether, dioxane,
THF or TBME.

Prelerred conditions are THE in the absence of a base at room temperature for 16 hours.

Step E: Cyclisation can be accomplished by a stepwise process involving sulphonate ester
formation by trcatment of diol 26 with onc equivalent of methanesulfonyl chloride in the
presence of an organic base such as triethylamine, N,N-diisopropylethylamine or N-
methylmorpholine in ethercal solvents such as diethyl ether, dioxane, THF or TBME, followed

by cyclisation by treatment with a non-nucleophilic base such as potassium tert-butoxide or
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potassium 2-methyl-2-butoxide in ethereal solvents such as diethyl cther, dioxane, THF or
TBME.

Preferred conditions for the [irst step are tricthylamine in THF mixing the reactants at 0-5 °C and
then allowing to react for 2.5 hours at room temperature, then removal of the by-product
iriethylamine hydrochloride by filtration. Preferred conditions for the second step are potassiom
2-methyl-2-butoxide in THF mixing the reactants at 0-5 °C and then allowing to react for 15
minutes at room temperature.

Step I7: C-IN bond formation can be accomplished by treatment of 27 with benzophenone imine
in the presence of a palladium or copper catalyst, a ligand and a base in solvents such as dioxane,
DME, THF, toluene, DMF and DMSO at elevated temperatures, for instance using a palladium-
catalysed Buchwald-Hartwig reaction.

Preferred conditions arc catalytic tris(dibenzylidineacetone)dipalladium(0), catalytic (R)-(+)-
2,2"-bis(diphenylphosphino)-1,1-binaphthyl and sodium tert-butoxide in dioxane at 100 °C for
16 hours.

Step G: Removal of the nitrogen protecting group of 28 can be cffected by hydrogenation with
hydrogen under normal or elevated pressure or by transfer hydrogenation using ammoniom
formate or cyclohexadiene as hydrogen source with a catalyst such as PtO,, Pd-C or Rancy
nickel in solvents such as MeOH, EtGH, H,0, dioxane, THF, HOAc, EtOAc CH,Cl,, CHCl,
DMF or mixtures thereof.

Preferred conditions are ammonium {ormale 1n the presence ol palladium on charcoal in MeGH
at 60 °C for 1 hour.

Step H: C-N bond formation can be accomplished by treatment of an aryl halide 7 with aryl
amine 29 in the presence of a palladium or copper catalyst, a ligand and a base in solvents such
as dioxane, DME, THF, toluene, DMF and DMSO at elevated temperatures, for instance using a
palladium-catalysed Buchwald-Hartwig reaction.

Preferred conditions are catalytic tris(dibenzylidineacctone)dipalladium chloroform complex,
catalytic 9,9-dimethyl-4,5-bis(diphenylphosphine)xanthene (xaniphos)and caesium carbonate in
dioxuane in a sealed tube heated at 100 °C for 16 hours according to a modification of the
procedure of van Leeuwen and co-workers (Tetrahedron. Lett. 1999, 40, 3789-3790).

Step 7 Removal of the BOC N-protecting group can be effected with mineral acids such as HCl,
HyS04 or HaPOy or organic acids such as CEF;COOH, CHC1L,COOH, HOAc or p-toluenesulfonic
acid in solvents such as CH,Cl, CHCls, THE, MeOH, EtOH or H>O at 0 to 80 °C.
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Preferred conditions are CF3COOH in aqueous acetonifrile at 80 °C for 2 hours or 4 N HCI in

dioxane and THFE at 60 °C for 16 hours.

Scheme 7

For X being O, ¥ being a bond, A being C-alkyl, B being N, R’ being hydrogen and n being 0
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The substituents are as described above and X is O, Y is a bond, A is C-alkyl, Bis N, R" is

hydrogen and n is 0.

Step A: BEpoxide [ormation can be accomplished by a Corey-Tchaikovsky reaction of aldehydes
31 [e.g. alkyl = methyl, CAS 885167-81-7] by treatment with trimethylsulfonium iodide in the
presence of a base such as sodium hydride in a non-protic polar organic solvent such as DMSO
or DMF.

Preferred conditions are sodium hydride in DMSO at 0 °C for 30 minutes and then at room
temperature for 16 hours.

Step B: Nucleophilic ring-opening can be accomplished by treatment of epoxide 32 with 2-
aminocthanol, optionally in the presence of an organic base such as triethylamine, N,N-
dgiisopropylethylamine or N-methylmorpholine in a non-protic polar organic solvent such as ether,
THF, dioxane or TBME.

Preferred conditions are using excess 2-aminoethanol as base in THF at room {emperature for 16
hours.

Step C: Selective protection of the amino group of amino alcohol 33 can be elfected by treatment
with di-tert-butyl carbonate, optionally in the presence of an organic base such as triethylamine,
N.N-diisopropylethylamine or N-methylmorpholine, in halogenated solvents such as
dichloromethane or 1,2-dichloroethane or ethereal solvents such as diethyl ether, dioxane, THF
or TBME.

Preferred conditions are THE in the absence of a base at room femperature for 7 hours.

Step D: Cyclisation can be accomplished by a stepwisc process involving sulphonate cster
formation by treatment of diol 34 with one cquivalent of methanesulfonyl chloride in the
presence of an organic base such as triethylamine, N, N-diisopropylethylamine or N-
methylmorpholinc in ethereal solvents such as diethyl ether, dioxane, THF or TBME, followed
by cyclisation by treatment with a non-nucleophilic base such as potassium tert-butoxide or
potassium 2-methyl-2-butoxide in ethereal solvents such as diethyl ether, dioxane, THF or
TBME.

Preferred conditions for the first step arc triethylamine in THF mixing the reactants at 0-3 °C and
then allowing to react for 15 minuates at room temperature, then removal of the by-product
triethylamine hydrochloride by f{iltration. Preferred conditions for the second step are potassium
2-methyl-2-butoxide i THE mixing the reactants at 0-5 °C and then allowing to react for 10

minutes at room temperature.
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Step I C-N bond (ormation can be accomplished by treatment of 35 with benzophenone imine
in the presence of a palladium or copper catalyst, a ligand and a base in solvents such as dioxane,
DME, THF, toluene, DMF and DMSO at elevated temperatures, for instance using a palladium-
catalysed Buchwald-Hartwig reaction.

Preferred conditions are catalytic tris(dibenzylidineacetone)dipalladinm(0), catalytic (R)-(+)-
2,2"-bis{diphenylphosphino)-1,1-binaphthyl and sodium tert-butoxide in dioxane at 100 °C for
16 hours.

Step I': Removal of the nitrogen protecting group of 36 can be effected by hydrogenation with
hydrogen under normal or elevated pressure or by transfer hydrogenation using ammonium
formate or cyclohexadiene as hydrogen source with a catalyst such as PtO,, Pd-C or Raney
nickel in solvents such as McOH, EtOH, H,0, dioxane, THF, HOAc, EtOAc CH,Cly, CHCls,
DMF or mixtures thereof.

Preferred conditions are ammonium formate in the presence of palladium on charcoal in MeOH
at 80 °C for 2 hours.

Step G: C-N bond formation can be accomplished by treatment of an aryl halide 7 with aryl
amine 37 in the prescnce of a palladium or copper catalyst, a ligand and a basc in solvents such
as dioxane, DME, THF, toluene, DME and DMSO at elevated temperatures, for instance using a
palladium-catalysed Buchwald-Hartwig reaction.

Preferred conditions are catalytic ris{dibenzylidineacetone)dipaliadinm chloroform complex,
catalytic 9,9-dimethyl-4,5-bis(diphenylphosphino)xanthene (xantphos)and caesium carbonate in
dioxane in a sealed tube heated at 100 °C for 16 hours according to a modification of the
procedure of van Leeuwen and co-workers (Tetrahedron. Lett. 1999, 40, 3789-3790).

Step H: Removal of the BOC N-protecting group can be effected with mineral acids such as
HCL, HoSO4 or HaPOy or organic acids such as CF,COOH, CHCIL,COOH, HOAc or p-
toluencsulfonic acid in solvents such as CH,Cly, CHCls, THE, MeOH, EtOH or H,0 at 0 to 80
°C.

Preferred conditions arc CF:COOH in aqueous acetonitrile at 80 °C for 3 hours or 4 N HCl in

dioxane and THY at 60 °C for 16 hours.



WO 2012/126922 PCT/EP2012/054939
31«

Scheme 8

For X being O, ¥ being a bond, A being C-F, B being CH, R being hydrogen and n being o
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Step A: Alpha-halo ketones 48 can be obtained by a homologation reaction of acyl chloride 39
[CAS 695188-21-7] involving scquential treatment first with (trimethylsilyl)diazomethane and
then treatment with concentrated hydrobromic acid or hydrochloric acid. The reaction is carried
out using a mixture of acetonitrile, THF and hexane as solvent at temperatures between 0 °C and
room temperature.

Preferred conditions are mixing of reactants at 0-5 °C [ollowed by allowing to react for 30
minutes at room temperature for the first step, and mixing of reactants at 0-5 °C followed by
aliowing to react for 1 hour at room temperature for the second siep.

Step B: Epoxide formation can be accomplished by a stepwise process involving reduction of
alpha-halo ketones 40 by treatment with a reducing agent such as NaBH4 or LiBHy in a solvent
such as MeOH, EtOH, THFE, dioxane, followed by cyclisation of the ensuing alpha-halo alcohol
by treatment wilh a base such as sodium methoxide, sodium ethoxide, potassium tert-butoxide or
caesiumn carbonate in the same solvent,

Preferred conditions arc NaBHy in ethanol at 5 °C to room temperature for 1 hour followed by
treatment with sodium methoxide at room temperature {or 16 hours amd then at 40 °C for 1 hour.
Step C: Nucleophilic ring-opening can be accomplished by treatment of epoxide 41 with 2-
aminoethanol, optionally in the presence of an organic base such as triethylamine, N.N-
diisopropylethylamine or N-methyimorpholine in a non-protic polar organic solvent such as ether,
THF, dioxane or TBME.

Preferred conditions arc using excess 2-aminoethano! as base m THF at room temperature for 16
hours.

Step D Selective protection of the amino group of amino alcohol 42 can be effected by
treatment with di-tert-butyl carbonate, optionally in the presence of an organic base such as
triethylamine, N,N-diisopropylethylamine or N-methylmorpholine, in halogenated solvents such
as dichloromethane or 1,2-dichloroethane or ethereal solvents such as diethyl ether, dioxane,
THF or TBME.

Preferred conditions are dichloromethane in the absence of a base at room temperature for 16
hours.

Step I Cyclisation can be accomplished by a stepwise process involving sulphonate ester
formation by treatment of diol 43 with one equivalent of methanesulfonyl chloride in the
presence of an organic base such as tricthylamine, N N-diisopropylethylamine or N-
methylmorpholine in ethereal solvents such as diethyl ether, dioxane, THF or TBME, followed

by cyclisation by treatment with a non-nucleophilic base such as potassium tert-butoxide or
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potassium 2-methyl-2-butoxide in ethereal solvents such as diethyl ether, dioxane, THF or
TBME.

Preferred conditions for the first step are triethylamine in THF mixing the reactants at 0-5 °C and
then allowing 1o react for 30 minutes at room temperature, then removal of the by-product
triethylamine hydrochloride by filtration. Preferred conditions for the second step are potassium
2-methyl-2-butoxide in THF mixing the reactants at 0-5 °C and then allowing {o react for 1 hour
at room temperature.

Step F: C-N bond formation can be accomplished by treatment of 44 with benzophenone imine
in the presence of a palladium or copper catalyst, a ligand and a base in solvents such as dioxane,
DME, THF, toluene, DMF and DMSO at elevated temperatures, for instance nsing a palladium-

catalysed Buchwald-Hartwig reaction.

2.2'-bis(diphenylphosphino)-1,1-binaphthy! and sodinm tert-butoxide in dioxane at 100 °C for 1
hour.

Step (: Removal of the nitrogen protecting group of 45 can be effected by hydrogenation with
hydrogen under normal or elevated pressure or by transfer hydrogenation using ammonium
formatc or cyclohexadienc as hydrogen source with a catalyst such as PtO,, Pd-C or Raney
nickel in solvents such as MeOH, EtOH, H,0, dioxane, THEF, HOAc, EtCAc CH,Cl,, CHCl5,
DMF or mixtures thereol.

Preferred conditions arc ammonium formate in the presence of palladium on charcoal in MeGH
at 60 °C for 1 hour.

Step H: C-N bond [ormation can be accomplished by treatment of an aryl halide 7 with ary]
amine 46 in the presence of a palladivm or copper catalyst, a ligand and a base in solvents such
as dioxane, DME, THF, toluene, DMF and DMSO at elevated temperatures, for instance using a
palladium-catalysed Buchwald-Hartwig reaction.

Preferred conditions are catalyfic tris(dibenzylidincaceione)dipalladium chloroform complex,
catalytic 9,9-dimethyl-4,5-bis(diphenylphosphino)xanthene (xantphos)and caesium carbonate in
dioxanec in a sealed tube heated at 120 °C for 2 hours according to a modification of the
procedure of van Leeuwen and co-workers (Tetrahedron. Letr. 1999, 40, 3788-3790).

Step H’: C-N bond formation 1o afford bi-aryl amine 47 can alternatively be accomplished
directly from aryl bromide 44 by treatment of aryl bromide 44 with an aryl amine 11 in the

presence of a palladium or copper catalyst, a ligand and a base in solvents such as dioxane, DME,
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THE, toluene, DMF and DM SO at elevated temperatures, for instance using a palladium-
catalysed Buchwald-Hartwig reaction.

Preferred conditions are catalytic tris(dibenzylidineacetone)dipalladium(0), catalytic 2-di-tert-
butylphosphino-2'4",6'-triisopropylbiphenyl and sodium tert-butoxide in dioxane at 120 °C for
16 hours.

Step 1: Removal of the BOC N-protecting group can be effected with mineral acids such as HCI,
H,504 or H3PO4 or organic acids such as CF;COOH, CHCLCOOH, HOAc or p-toluenesulfonic
acid in solvents such as CHyCl,, CHCls, THE, McOH, EtOH or H,O at 0 to 80 °C.

Preferred conditions are CF;COOH in aqueous acetonitrile at 80 °C for 3 hours or 4 N H(I in

dioxane and THFE at 60 °C {or 16 hours.
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Scheme 9

For X being O, Y being a bond, A being C-Cl, B being CH, &' being hydrogen and n being 0
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The substituents are as described above and X 1s O, Y is abond, Ais C-Cl,Bis CH, R’ is

hydrogen and n is 0.

Step A: Alpha-halo ketones 49 can be obtained by a homologation reaction of acyl chloride 48

[CAS 21500-32-3] involving sequential treatment [irst with (trimethylsily

hdiazomethane and
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then treatment with concentraied hydrobromic acid or hydrochloric acid. The reaction is carried
out using a mixture of acetonitrile, THF and hexane as solvent at temperatures between 0 °C and
room temperature.
Preferred conditions are mixing of reactants at (-5 °C [ollowed by allowing to react for 30
minutes at room temperature for the first step, and mixing of reactants at 0-5 °C [ollowed by
allowing to react for 30 min at room temperature for the second step.
Step B: Epoxide formation can be accomplished by a stepwise process involving reduction of
alpha-halo ketones 49 by treatment with a reducing agent such as NaBHy or LiBH; in a solvent
such as MeOH, EtOH, THE, dioxane, lollowed by cyclisation of the ensuing alpha-halo alcohol
by treatment with a base such as sodium methoxide, sodium ethoxide, potassium tert-butoxide or
caesium carbonatc in the same solvent.
Preferred conditions are NaBHy in ethanol at 5 °C to room temperature for 90 minutes followed
by treatment with sodium methoxide at 50 °C for 4 hours.
Step C: Nucleophilic ring-opening can be accomplished by treatment of epoxide 54 with 2-
aminoethanol, optionally in the presence of an organic base such as triethylamine, N,N-
diisopropylethylamine or N-methylmorpholine in a non-protic polar organic solvent such as ether,
THEF, dioxane or TBME.
Preferred conditions are using cxcess 2-aminoethanol as base in THF at room temperature for 7
hours.

tep I: Selective profection of the amino group of amino alcohol 51 can be effected by
treatiment with di-tert-butyl carbonate, optionally in the presence of an organic base such as
triethylamine, N,N-diisopropylethylamine or N-methylmorpholine, in halogenated solvents such
as dichloromethane or 1,2-dichlorocthane or ethereal solvents such as dicthyl ether, dioxane,
THEF or TBME.
Preferred conditions are dichloromethane in the absence of a base at room temperature for 16
hours.
Step E: Cyclisation can be accomplished by a stepwise process involving sulphonate ester
formation by treatment of diol 52 with one equivalent of methanesulfonyl chioride in the
presence of an organic base such as tricthylamine, N,N-diisopropylethylaminc or N-
methyimorpholine in ethereal solvents such as dicthyl ether, dioxane, THF or TBME, followed
by cyclisation by treatment with a non-nucleophilic base such as potassium tert-butoxide or
potassium 2-methyl-2-butoxide in ethereal solvents such as diethyl ether, dioxane, THF or

TBME.
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Preferred conditions for the first step are triethylamine in THF mixing the reactants at 0-5 °C and
then allowing fo react for 1 hour at room temperature, then removal of the by-product
triethylamine hydrochloride by [iltration. Preferred conditions for the second step are potassium
2-methyl-2-butoxide in THF mixing the reactants at 0-5 °C and then allowing to react for 30
minutes at room termperature.

Step I": C-N bond [ormation can be accomplished by treatment of 53 with benzophenone imine
in the presence of a palladium or copper catalyst, a ligand and a base in solvents such as dioxane,
DME, THE, tolacne, DMF and DMSO at elevated temperaturcs, for instance using a palladium-
catalysed Buchwald-Hartwig reaction.

Preferred conditions are catalytic tris(dibenzylidinecacetone)dipalladium(0), catalytic {R)-(+)-
2.2'-bis(diphenylphosphino)-1,1"-binaphthyl and sodium tert-butoxide in dioxane at 90 °C for 16
hours.

Step (2 Removal of the nitrogen protecting group of 54 can be effected by treatment with
hydroxylamine hydrochloride in the presence of a base such as sodium acetate or sodium
methoxide in solvents such as McOH, EtOH, H,0, dioxane, THF, HOAc, EtOAc CH,Cl,,
CHCls, DMF or mixiures thercof.

Preferred conditions arc hydroxylamine hydrochloride in the presence of sodium acetate in
MeOH at 60 °C for 1 hour.

Step H: C-N bond formation can be accomplished by treatment of an aryl halide 7 with aryl
amine 55 in the presence of a palladium or copper catalyst, a ligand and a base in solvents such
as dioxane, DME, THF, toluene, DMF and DMSO at elevated temperatures, {or instance using a
palladium-catalysed Buchwald-Hartwig reaction.

Preferred conditions are catalytic tris(dibenzylidineacctone)dipalladium chloroform complex,
catalytic 9,9-dimethyi-4,5-bis(diphenylphosphino)xanthene (xantphos)and caesium carbonate in
dioxane in a sealed tube heated at 120 °C for 16 hours according 1o a modification of the
procedure of van Leeuwen and co-workers (Petrahedron. Lett. 1999, 40, 3789-3790).

Step H’: C-N bond formation to afford bi-aryl amine 56 can alternatively be accomplished
directly from aryl bromide 53 by treatment of aryl bromide 53 with an aryl amine 117 in the
presence of a palladium ov copper catalyst, a ligand and a base in solvents such as dioxane, DME,
THF, toluene, DMF and DMSO at elevated temperatures, for instance using a palladium-

catalysed Buchwald-Hartwig reaction.
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Preferred conditions are catalytic tris{dibenzylidineacetone)dipalladium(0), catalytic 2-di-tert-
butylphosphino-2',4",6'-iriisopropylbiphenyl and sodium tert-butoxide in dioxane at 120 °C for
16 hours.

Step I Removal of the BOC N-protecting group can be elfected with mineral acids such as HCI,
HaSO4 or HaPOy or organic acids such as CFRCOOH, CHCLCOOH, HOAc or p-toluenesulfonic
acid in solvents such as CH,Cly CHCls, THE, MeOH, EtOH or HyO at 0 to 80 °C.

Preferred conditions are CECOOH in aqueous acetonitrile at 80 °C for 3 hours or 4 N HCl in

dioxane and THF at 60 °C for 16 hours.
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Scheme 10

For X being O, Y being a bond, A being CH, R' being F, B being CH and n being 0
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The substituents are as described above and X is O, Y isabond, AisCH, R isF, BisCHandn

Step A: Alpha-halo ketones 58 can be obtained by a homologation reaction of acyl chioride 57

[CAS 151982-51-3] involving scquential treatment first with (irimethylsilyl)diazomethane and
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then treatment with concentrated hydrobromic acid or hydrochloric acid. The reaction is carried
out using a mixture of acetonitrile, THF and hexane as solvent at temperatures between 0 °C and
room temperature.

Preferred conditions are mixing of reactants at 0-5 °C followed by allowing to react for 30
minutes at room femperature for the {irst step, and mixing of reactants at 0-5 °C followed by
allowing to react for 1 hour at room temperature for the second step.

Step B: Epoxide formation can be accomplished by a stepwise process involving reduction of
alpha-halo ketones 58 by treatment with a reducing agent such as NaBH; or LiBH, in a solvent
such as MeOH, EtOH, THF, dioxane, followed by cyclisation of the ensuing alpha-halo alcohol
by treatment with a base such as sodinm methoxide, sodinm ethoxide, potassium tert-butoxide or
caesium carbonate in the same solvent.

Preferred conditions are NaBH; m ethanol at 5 °C to room temperature for 1 hour followed by
treatment with sodinm methoxide at room temperature for 16 hours.

Step C: Nucleophilic ring-opening can be accomplished by treatment of epoxide 59 with 2-
aminoethanol, optionally in the presence of an organic base such as triethylamine, N,N-
diisopropylethylamine or N-methylmorpholine in a non-protic polar organic solvent such as ether,
THF, dioxane or TBME.

Preferred conditions are using excess 2-aminoethanol as base in THF at room temperature (or 16
hours.

Step D Selective protection of the amino group of amino alcohol 6 can be effected by
treatment with di-tert-butyl carbonate, optionally in the presence of an organic base such as
tricthylamine, N,N-diisopropylethylamine or N-methylmorpholine, in halogenated solvents such
as dichloromethane or [,2-dichioroethane or ethereal solvents such as diethyl ether, dioxane,
THF or TBME.

Preferred conditions are dichloromethane in the absence of a base at room temperature for 16
hours.

Step I7: Cyclisation can be accomplished by a stepwise process involving sulphonate ester
formation by treatment of diol 61 with one cquivalent of methanesulfonyl chloride in the
presence of an organic base such as tricthylamine. N,N-diisopropylethylamine or N-
methylmorpholine in ethereal solvents such as diethyl ether, dioxane, THF or TBME, followed
by cyclisation by treatment with a non-nucleophilic base such as potassium tert-butoxide or
potassium 2-methyl-2-butoxide in ethereal solvents such as dicthy! ether, dioxane, THF or

TBME.
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Preferred conditions for the {irst step are triethylamine in THEF mixing the reactants at 0-5 °C and
then allowing to react for 1 bour at room temperature, then removal of the by-product
tricthylamine hydrochloride by filtration. Preferred conditions for the second step are potassium
2-methyl-2-butoxide in THF mixing the reactants at 0-5 °C and then allowing to react for 20
minutes at room temperature.

Step ¥ C-N bond formation can be accomplished by treatment of 62 with benzophenone imine
in the presence of a palladium or copper catalyst, a ligand and a base in solvents such as dioxane,
DME, THF, toluene, DMF and DMSO at clevated temperatures, for instance using a palladium-
catalysed Buchwald-Hartwig reaction.

Preferred conditions are catalytic tris(dibenzylidineacetone)dipalladium(0), catalytic (R)-(+)-
2,2"-bis(diphenylphosphino)-1,1"-binaphthyl and sodium tert-butoxide in dioxane at 90 °C for 90
minutes.

Step G: Removal of the nitrogen protecting group of 63 can be effected by treatment with
hydroxylamine hydrochloride in the presence of a base such as sodium acetate or sodium
methoxide in solvents such as MeOH, EtOH, H,O, dioxane, THF, HOAc, BEtOAc CH,Cl,,
CHCls, DMFE or mixtures thereof.

Preferred conditions are hydroxylamine hydrochloride in the presence of sodinum acetate in
MeOH at 50 °C for 16 hours.

Step H: C-N bond formation can be accomplished by treatment of an aryl halide 7 with aryl
amine 64 in the presence of a palladium or copper catalyst, a ligand and a base in solvents such
as dioxane, DME, THF, toluenc, DMF and DMSO at elevated temperatures, {or instance using a
palladium-catalysed Buchwald-Hartwig reaction.

Preferred conditions are catalytic tris{dibenzylidineacetone)dipalladium chloroform complex,
catalytic 9,9-dimethyl-4,5-bis(diphenylphosphino)xanthene (xaniphos)and caesium carbonate in
dioxanc in a scaled tube heated at 120 °C for 3 hours according to a modification of the
procedure of van Lecuwen and co-workers (Tetrahedron. Letr. 3999, 40, 3789-3790).

Step H’: C-N bond formation to afford bi-aryl amine 56 can alternatively be accomplished
directly from aryl bromide 53 by treatment of aryl bromide 53 with an aryl amine 11’ in the
presence of a palladium or copper catalyst, a ligand and a base in solvents such as dioxane, DME,
THF, tolucne, DMF and DMSO at elevated temperatures, for instance using a palladium-

catalysed Buchwald-Hartwig reaction.
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Preferred conditions are catalytic tris(dibenzylidineacetone)dipalladium(0), catalytic 2-di-tert-
butylphosphino-2',4',6'-triisopropylbiphenyl and sodium tert-butoxide in dioxane at 100 °C for 2
hours.

Step I Removal of the BOC N-protecting group can be effected with mineral acids such as HCI,
HS04 or H3PO4 or organic acids such as CF;COOH, CHCLCOOH, HOAc or p-toluenesulfonic
acid in solvents such as CH,Cl, CHCl;, THE, McOH, BtOH or HL0 at 0 to 80 °C.

Preferred conditions are CF;COOH in aqueous acetonitrile at 80 °C for 16 hours or 4 N HCl in

dioxanc and THE at 60 °C for 16 hours.
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Scheme 11

For X being O, Y being a bond, A being CH, B’ being Cl, B being CH and n being 6
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Step A: Alpha-halo ketones 67 can be obtained by a homologation reaction of acyl chloride 66
[CAS 21900-55-0] involving sequential treatment first with (trimethylsilyl)diazomethane and

then trcatment with concentrated hydrobromic acid or hydrochloric acid. The reaction is carried
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out using a mixture of acctonitrile, THF and hexane as solvent at temperatures between 0 °C and
ro0m temperature.

Preferred conditions are mixing of reactants at 0-5 °C followed by allowing to react for 30
minutes at room temperature for the first step, and mixing of reactants at 0-5 °C followed by
allowing to react for 30 min at room temperature for the second step.

Step B: Epoxide formation can be accomplished by a stepwise process involving reduction of
alpha-halo ketones 67 by treatment with a reducing agent such as NaBH, or LiBH, in a solvent
such as McOH, EIOH, THF, dioxane, followed by cyclisation of the ensuing alpha-halo alcohol
by treatment with a base such as sodium methoxide, sodium ethoxide, potassium tert-butoxide or
caesium carbonate in the same solvent.

Preferred conditions are NaBHy in ethanol at 5 °C to room temperature for 90 minutes followed
by treatment with sodium methoxide at 50 °C for 4 hours.

Step ' Nucleophilic ring-opening can be accomplished by treatment of epoxide 68 with 2-
aminoethanol, optionally in the presence of an organic basc such as triethylamine, N,N-
diisopropylethylamine or N-methylmorpholine in a non-protic polar organic solvent such as ether,
THF, dioxane or TBME.

Preferred conditions are using excess 2-aminoethanol as base in THF at room temperature for 7
hours.

Step D Sclective protection of the amino group of amino alcohol 6% can be effected by

treatment with di-terl-butyl carbonate, optionally in the presence of an organic base such as
tricthylamine, N,N-diisopropylcthylamine or N-methylmorpholine, in halogenated solvents such
as dichloromethane or 1,2-dichloroethane or ethereal solvents such as diethyl ether, dioxane,
THF or TBME.

Preferred conditions are dichloromethane in the absence of a base at room temperature for 16
hours.

Step £: Cyelisation can be accomplished by a stepwise process involving sulphonate ester
formation by treatment of diol 70 with one equivalent of methanesulfonyl chloride in the
presence of an organic base such as triethylamine, N,N-diisopropylethylamine or N-
methylmorpholine in ethereal solvents such as diethyl cther, dioxane, THF or TBME, lollowed
by cyclisation by treatment with a non-nucleophilic base such as potassium fert-butoxide or
potassium 2-methyl-2-butoxide in ethereal solvenis such as diethy! ether, dioxane, THF or

TBME.
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Preferred conditions for the first step are triethylamine in THF mixing the rcactants at 0-5 °C and
then allowing fo react for 1 hour at room temperature, then removal of the by-product
tricthylaminc hydrochloride by filtration. Preferred conditions for the second step are potassium
2-methyl-2-butoxide in THF mixing the reactants at 0-5 °C and then allowing (o react for 30
5 minules at room femperature,

Step I': C-N bond formation can be accomplished by treatment of 71 with benzophenone imine
in the presence of a palladinm or copper catalyst, a ligand and a base in solvents such as dioxane,
DME, THFE, toluene, DMF and DM SO at clevated temperatures, for instance using a palladium-
catalysed Buchwald-Hartwig reaction.

10 Preferred conditions arc catalytic {ris(dibenzylidineacetone)dipalladium(0), catalytic (R)-(+)-
2,2"-bis(diphenylphosphino)-1,1"-binaphthyl and sodium tert-butoxide in dioxane at 90 °C for 16
hours,

Step & Removal of the nitrogen protecting group of 72 can be effected by treatment with
hydroxylamine hydrochloride in the presence of a base such as sodium acetate or sodium

15  methoxide in solvents such as MeOH, EtOH, H>0, dioxane, THF, HOAc, EtOAc CH,Clo,
CHCl3, DMF or mixtures thereof.

Preferred conditions are hydroxylamine hydrochloride in the presence of sodium acetate in
MeGH at 60 °C for I hour.
Step H: C-N bond formation can be accomplished by treatment of an aryl halide 7 with aryl

20 amine 73 in the presence of a palladium or copper catalyst, a ligand and a base in solvents such
as dioxane, DME, THF, toluene, DMF and DMSO at clevated temperatures, for instance using a
palladium-catalysed Buchwald-Hartwig reaction.

Preferred conditions are catalytic tris(dibenzylidineacetone)dipalladium chloroform complex,
catalytic 9,9-dimethyl-4,5-bis{(diphenylphosphino)xanthene (xantphos)and caesium carbonate in

25  dioxanc in a sealed tube heated at 120 °C for 16 hours according to a modilication of the
procedure of van Lecuwen and co-workers (Tetrahedron. Leti. 1999, 40, 3789-3790).

Step H’: C-N bond formation to afford bi-aryl amine 74 can allernatively be accomplished
directly from aryl bromide 71 by treatment of aryl bromide 71 with an ary! amine 117 in the
presence of a palladium or copper catalyst, a ligand and a base in solvents such as dioxane, DME,

30 THF, toluene, DMF and DMSO at elevated temperatures, for instance using a palladium-

catalysed Buchwald-Hartwig reaction.
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Preferred conditions are catalytic tris{dibenzylidineacetone)dipalladium(0), catalytic 2-di-tert-
butylphosphino-2',4",6"-tritsopropylbiphenyl and sodium tert-butoxide in dioxanc at 100 °C for 2
hours.

Step I Removal of the BOC N-protecting group can be effected with mineral acids such as HCI,
H»504 or H3PO4 or organic acids such as CHCOOH, CHCLCOOH, HOAC¢ or p-toluenesulfonic
acid in solvents such as CH,Cl, CHCl;, THE, MeOH, E1OH or Hy0 at G to 80 °C.

Preferred conditions are CF;COOH in aqueous acetonitrile at 80 °C for 3 hours or 4 N HCI in

dioxane and THEF at 60 °C for 16 hours.

Isolation and purification of the compounds

Isolation and purification of the compounds and intermediates described herein can be
effected, if desired, by any suitable separation or purification procedure such as, for example,
filtration, extraction, crystaiiization, column chromatography, thin-layer chromatography, thick-
layer chromatography, preparative fow or high-pressure liquid chromatography or a combination
of these procedures. Specific illustrations of suitable separation and isolation procedures can be
had by reference to the preparations and examples herein below. However, other equivalent
separation or isolation procedures could, of course, also be used. Racemic mixtures of chiral

compounds of formula I can be scparated using chiral HPLC.

Salts of compounds of formula 1

The compounds of formula I are basic and may be converted to a corresponding acid addition
salt. The conversion is accomplished by treatment with al Jeast a stoichiometric amount of an
appropriate acid, such as hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid,
phosphoric acid and the like, and organic acids such as acetic acid, propionic acid, glycolic acid,
pyruvic acid, oxalic acid, malic acid, malonic acid, succinic acid, maleic acid, fumaric acid,
tartaric acid, citric acid, benzoic acid, cinnamic acid, mandelic acid, methanesulfonic acid,
ethanesulfonic acid, p-toluenesulfonic acid, salicylic acid and the like. Typically, the [ree base is
dissolved in an inert organic solvent such as dicthyl ether, cthyl acetate, chloroform, ethanol or
methano! and the like, and the acid added in a similar solvent. The temperature is maintained
between 0 °C and 50 °C. The resulting salt precipitates spontaneously or may be brought out of
solution with a less polar solvent.

The acid addition salts of the basic compounds of formula I may be converted to the
corresponding free bases by treatment with at least a stoichiometric equivalent of a suitable base
such as sodium or potassium hydroxide, potassium carbonate, sodium bicarbonate, ammonia,

and the like.
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Example 1
{R&)-(4,6-Dimethyl-pyrimidin-2-yl)-(4-pyrrelidin-3-yl-phenyl)-amine; hydrochloride
N ﬁ
pe e
H
The title compound was obtained in analogy to example 5 using (RS)- 3-(4-amino-phenyl)-
pyrrolidine-1-carboxylic acid tert-butyl ester (CAS 908334-28-1) in place of (RS)-2-(4-amino-
phenyl)-morpholine-4-carboxylic acid tert-butyl cster and 2-chloro-4,6-dimethylpyrimidine
(CAS 4472-44-0) instcad of 2,5-dichloropyridine in step (a). Light brown solid. MS (ISP): 271.3
({TCIMEHT. 269.4 ([{PCUM+RT.
Example 2
{(RS)-1-(5-Bremo-pyridin-2-y1)-2.2 2-trifluore-ethyl-((RS)-4d-pyrrolidin-3-yl-phenyl)-

ShW ;W Fs
QIR

Br. P
| H
N N
F F
F
S
H

a) (RS)-1-(5-Bromo-pyridin-2-v1)-2.2. . 2-trifluoro-ethanol

To a cooled, stirred solution of 5-bromopyridine-2-carbaldehyde (3.72 g, CAS 31181-90-5) and
(trilluoromethyDirimethylsilane (3.56 ml) in THE (30 ml) at 0 °C was added dropwisc
tetrabutylammonium {luoride solution (1.0 ml, 1 M solution in THEF). The reaction mixture was
stitred at 0 °C for 30 min and then at room temperature for 2 hours. The mixture was then diluted
with 1 N ag. HCI (20 ml) and stirring was continued for a further 2 hours. The mixture was
diluted with water and extracted {wice with ethyl acetate. The combined organic phascs werc
dried over sodium sulfate and concentrated in vacuo. The residue was purified by column
chromatography (5102; gradient: heptane/EtOAc) to give (RS)-1-(5-bromo-pyridin-2-y1)-2,2,2-
trifluoro-ethanol as a hight yellow solid (3.35 g, 65%). MS (ISP): 258.0 ({{Si'Br}M+H]+), 256.1
({7 BriM+H]Y.

b) Trifluoro-methancsullonic acid (RS)-1-(5-bromo-pyridin-2-vD-2.2. 2-trifluoro-ethyl ester

To a stirred suspension of sodium hydride (765 mg., 60% dispersion in mineral oil) in dry diethyl
ether (20 ml) under an argon atmosphere at O °C was added dropwise a solution of (RS)-1-(5-
bromo-pyridin-2-y1}-2,2.2-{rifluoro-ethanol (3.06 g) in diethy! ether {10 ml) and the resulting

mixture was stirred at room temperature for 30 min. Trifluoromethanesulfonyl chloride (1.4 mi)
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was added and stirring was continued for a further 15 min at room temperature. The reaction
mixture was quenched by addition of 10% aq. sodium bicarbonate solntion and the mixture was
extracted with dicthyl cther. The phases were separated and the organic phase was washed with
saturared brine. The organic phase was separated, dried over sodium sulphate, and concentrated
in vacuo. The reside was purified by Kugelrohr distillation (60 °C oven temperature, 0.3 mbar)
to give triflunoro-methanesul{onic acid (RS)-1-(5-bromo-pyridin-2-y1)-2,2,2-trifluoro-ethyl ester
(3.6 g, 78%) as a white solid. MS (ED): 389 ([{*'Br1MI"), 387 ([{BriM]™), 320 ([{¥Br}M-
CFa1"), 318 ({[{”Br)M-CF]"), 256 ([{*BriM-CF;-SO,1")., 254 (|{”BriM-CF-50,]%), 240
(({*"BrIM-0OSO.CHY), 238 ([{7Br}M-0SO.CF; 1Y),

c) (RS)-3-{4-[(RS)-1-(5-Bromo-pyridin-2-vi)-2.2.2-trifluoro-ethylaminol-phenyl | -pyrrolidine-1-

carboxvlic acid tert-butyl ester

To a stirred solution of (RS)- 3-(4-amino-phenyl)-pyrrolidine-1-carboxylic acid tert-butyl ester
(50 mg, CAS 508334-28-1) in dry THF (0.1 mi) under an argon atmosphere was added sodium
hydride (14 mg, 60% dispersion in mineral oil) and stirring was continued for 15 minutes.
Trifluoro-methancsulfonic acid 1-(5-bromo-pyridin-2-y1)-2,2,2-trifluoro-cthyl ester (74 mg) was
then added and the mixture was stirred overnight at room temperature. The reaction mixture was
diluted with ethyl acctate and washed sequentially with water and with saturared brine. The
organic phase was separated, dried over sodium sulphate, and concentrated in vacuo. The reside
was purified by flash column chromatography (silical gel; gradient: heptane/EtOAc¢) to give
(RS)-3-{4-[(R5)-1-(5-bromo-pyridin-2-y1)-2,2,2-trifluoro-cthylamino]-phenyl } -pyrrolidine-1-
carboxylic acid tert-butyl ester (34 mg, 36%) as a yellow oil. MS (ISP): 501.9 ( [{3181~}M+H']"‘“),
500.2 ([{"BriM+H]), 446.2 ([{¥ BriM+H-C,Hs1"), 444.1 ([{7BriM+H-C4Hg M.

) {(RS)-1-(5-Bromo-pyridin-2-y13-2.2.2-trilluoro-eth v11-({R.S)-4-pyrrolidin-3-vl-phenyl)-amine

To a stirved solution of (RS)-3-{4-[(RS)- [ -{5-bromo-pyridin-2-y1)-2,2,2-trifluoro-ethylamino}-
phenyl}-pyrrolidine-1-carboxylic acid tert-butyl ester (27 mg) in THF (1 ml) was added
dropwise a solution of hydrogen chloride in dioxane (0.20 ml, 4 M solution) and the mixture was
heated at 60 °C for 4 hours. The mixture was then cooled {o room temperature, diluted with ethyl
acetate/THE (1:1), and washed sequentially with 2 N aq. sodium hydroxide solution and with
saturated brine. The organic phase was separated, dried over sodiumn sulphate, and concentrated
in vacuo. The reside was purified by flash column chromatography (silical gel; gradient:

heptane/dichloromethane/methanol) to give [(RS)-1-(5-bromo-pyridin-2-y1)-2,2,2-trifluoro-
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ethylj-((RS)-4-pyrrolidin-3-yl-phenyl)-amine (12 mg, 56%) as a yellow amorphous solid. MS
(ISP): 402.1 ([{*'BriM+HT"), 400.1 ([{"BriM+H]").

Example 3
[{R5)-1-(4-Chloro-phenyh)-2,2,2-trifluoro-ethyl-{{R8)-4-(2-pyrrelidin-3-yi-ethyD-phenyli]-
amine

Gt Z
| H
. N

X
F+Fi/

N
H

) (RS)-3-[(E)-2-{4-Nitro-phenvyD)-vinvli-pyrrolidine-1-carboxvlic acid tert-butvl ester

To a stirred solution of N, N-diisopropylamine (3.36 ml) in tetrahydrofuran (20 ml) at

-78 °CC was added dropwise a solution of n-butyllithium (14.9 ml, 1.6 M in hexane) and the
reaction mixture was then warmed to 0 °C for 15 min. After re-cooling to -78°C, a solution of
diethyl (4-nitrobenzyl) phosphonate (5.00 g, CAS 2609-49-6) in tetrahydrofuran (10 ml) was
added dropwise. The mixture was stirred at -78 °C for 60 min and then a solution of (RS)-3-
formyl-pyrrolidine-1-carboxylic acid tert-butyl ester (4.01 g, CAS 59379-02-1) in
tetrahydrofuran (10 ml) was added dropwise over 30 min. The mixture was then allowed to
warm to room temparature and stirring continued at room temperature for 18 hours. The mixture
was then diluted with ethyl acetate and acidified to pH 6 by addition of aqueous hydrochloric
acid (1 N). The mixture was washed sequentially with water and with saturated brine, dried over
Naz50y and concentrated in vacuo. The residue was purified by flash column chromatography
(stlica gel, gradient: heptanc/EtOAc) to yield (RS)-3-[(E)-2-(4-nitro-phenyl)-vinyl]-pyrrolidine-

1-carboxylic acid tert-butyl ester (3.39 g, 58%) as a yellow oil.

b) (R8)-3-12-(4-Amino-phenvh)-cthyl-pyrrolidine-1-carboxvlic acid tert-buty! ester

To a solution of (RS)-3-formyl-pyrrolidine-1-carboxylic acid tert-butyl ester (3.39 g) in
methanol (250 ml) was added palladium on charcoal (16 %, 340 mg). The mixture was stirred
vigorously under an atmosphere of hydogen for 7 hours. The catalyst was filtered off and the
filtrate was evaporated. The crude product was purified by flash column chromatography (silica
gel; gradient: heptane/EtOAc) to give (R5)-3-{2-(4-amino-phenyl)-ethyi}-pyrrolidine-1-
carboxylic acid teri-butyl ester (2.44 ¢. 79%) as a yellow oil. MS (ISP): 201.2 ((M+H]").
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¢) (RS)-3-(2-{4-1(RS)-1-(4-Chloro-phenyl)-2.2 2-trilluoro-ethylaminol-phenvyl Y-eth vi)-

pyrrolidine- 1 -carboxvlic acid tert-butyl ester

The title compound was obtained in analogy to example 2 step (c) using (RS)-3-[2-(4-amino-
phenyl)-cthyl]-pyrrolidine-1-carboxylic acid tert-butyl cster instead of (RS)-3-(4-amino-phenyl)-

5 pyrrolidine- [-carboxylic acid tert-butyl ester and trifluoro-methanesul{onic acid (RS)-1-(4-
chioro-phenyl)-2,2,2-trifhuoro-cthyl ester (CAS 1202576-95-1) instead of trifluoro-
methanesulfonic acid {RS)-1-{5-bromo-pyridin-2-y1)-2,2,2-trilluoro-ethyl ester. Yellow oil. MS
(ISP): 429.2 ([{7CIM+H-C,H 1, 427.1 ([{FCLIM+H-C4Hg ).

d) [(RS)-1-(4-Chloro-phenyD-2.2 2-trifluoro-ethyl - [(RS)-4-(2-pyrrolidin-3-vyl-ethyl)-phenvl |-

10 amine
The title compound was obtained in analogy to example 2 step (d) using (RS)-3-(2-{4-[(RS)-1-
(4-chloro-phenyl)-2,2,2-trifluoro-cthylamino}-phenyl}-ethyl)-pyrrolidine-1-carbox ylic acid fert-
bulyl ester instead of (RS)-3-{4-[{RS)-1-(5-bromo-pyridin-2-y1)-2.2.2-trifluoro-ethylamino]-
phenyl}-pyrrolidine-1-carboxylic acid tert-butyl ester. Off-white solid. MS (ISP): 385.2

15 (7CHMEHT, 3832 ([{FCHIMA+HTY.

Example 4
{(R5)-[1-(4-Chloro-phenyl)-2,2,2-triffuoro-ethyl -[(RS)-4-(2-piperidin-3-yl-ethyl)-phenyl -

aming
Cin s
| H
N N

F—t—F
F

¥
20 The title compound was obtained in analogy to example 3 using (RS)-3-formyl-piperidine-1-
carboxylic acid teri-butyl ester (CAS 118156-93-7) instead of (RS)-3-formyl-pyrrolidine-1-
carboxylic acid tert-butyl ester in step (a). Colourless amorphous solid. MS (ISP): 399.1
TCIMEHT), 397.1 ([{ PCHM+HTD.
Example 5

25 (RS)-(5-Chlore-pyridin-2-yD-{d-morpholin-2-yi-phenyl)-amine

\
[ =
N Q
a j
N
H

) (RS)-2-[4-(5-Chloro-nyridin-2-ylamino)-phenyl]-morpholine-4-carboxvlic acid tert-butyl cster
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(R5)-2-(4-Amino-phenyly-morpholine-4-carboxylic acid tert-buty! cster (60 mg, CAS 1002726-
96-0), 2,5-dichloropyridine (31.9 mg, CAS 16110-09-1) and cesium carbonate (105 mg) were
combined with dioxane (2 ml) to give a yellow suspension. The mixture was degassed by
bubbling argon into the mixture for several minutes. Xantphos {7.48 mg) and
tris{dibenzylideneacctonc)dipalladium chloroform complex (6.69 mg) were then added. The
reaction mixiure was then capped and stirred at 100 °C overnight. The crude reaction mixtare
was cooled to room temperature and filtered. The filtraic was concentrated in vacuo and the
residue was purified by flash column chromatography (silica gel; gradient: 6% to 70% EtOAc in
hexanes) to alford (RS)-2-{4-(5-chloro-pyridin-2-ylamino)-phenyl]-morpholine-4-carbox ylic
acid tert-butyl ester (52 mg, 62%) as a yellow amorphous solid. MS (ISP): 392.0 {7CME™,
390.1 ([{PCLM+HT), 336.4 ([{7CLIM+H-C,Hy]), 334.3 ([{ CIMA+H-CHg ).

Y (RS)-(5-Chloro-pyridin-2-yD)-(4-morpholin-2-vi-phenyl)-amine

To a stirred solution of (RS)-2-{4-(5-chloro-pyridin-2-ylamino)-phenyl]-morpholine-4-

hydrogen chloride in dioxane (0.26 ml, 4 M solution) and the mixiure was heated at 60 °C
overnight. The mixture was then cooled 1o room temperatare and poured into 1 M aq. sodium
hydroxide solution. The mixture was exiracted twice with ethyl acetate and the combined
organic layers were dried over Na,SOy, filtered and concentrated in vacuo. The residue was
purified by column chromatography (Isolute® Flash-NH, from Scpartis; gradient: heptane/ethyl
acetate/methanol) to afford (RS)-(5-chloro-pyridin-2-y1)-(4-morpholin-2-yl-phenyl}-amine (19
mg, 51%) as a white solid. MS (ISP): 292.1 ([ {*'ClIM-+H]™, 290.1 (| {PCUIM+H] Y.

Example 6

(RS)-{5-Chloro-pyrimidin-2-yh-{(4-morpholin-2-yi-phenyl)-amine

H
/E\:\"(N\@(O
ol
J

The titlc compound was obtained in analogy to example 5 using 2,5-dichloropyrimidine (CAS
22536-67-0) instead of 2,5-dichloropyridine in step (a). Yellow solid. MS (1SP): 293.1
q7CHM+HED, 291.1 J{PCHM+H].
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Example 7
(RS)-(5-Bromo-pyrimidin-2-yh)~(4-morpholin-2-yi-phenyl)-amine

H

Ny ™

l N O

Br j
N
H

The title compound was obtained in analogy to example 5 using 2,5-dibromopyrimidine (CAS
S 32779-37-6) instead of 2,5-dichloropyridine in step (a). Yellow solid. MS (I5P): 337.1
(Y BryMAHT, 3351 ([ BriM+H]).
Example 8

(RS)~(4-Chiloro-phenyl)-(4-morpholin-2-yl-phenyl)-amine

e

10 The tile compound was obtained in analogy to example 5 using 1-bromo-4-chlorobenzene (CAS
106-39-8) instcad of 2,5-dichloropyridine in step (a). White solid. MS (ISP): 291.1
(C{TCIM+HIYY, 289.1 ([{PCHM+H]Y.

Example 9

(BS)-(4-Chioro-benzyl)-(4-morpholin-2-yl-phenyl)-amine

al >
0,
HN
@TO
B

a) (RS)-2-14-(4-Chloro-benzylamino)-phenvil-morpholine-4-carboxvlic acid tert-butyl ester

To a mixture of (RS)-2-(4-amino-phenyl)-morpholine-4-carboxylic acid tert-butyl ester (60 mg,
CAS 1002726-96-6), 4-chlorobenzaldehyde (33.3 mg) and AcOH (123 pl) in THF (2 ml) was
added sodium triacctoxyborohydride (68.5 mg). The reaction mixiure was then capped and the

20 mixture was shaken at 60 °C for 3 h. The crude reaction mixture was then concentrated in vacuo
and the residue was purified by flash column chromatography (silica gel; gradient: 0% (o 65%
EtOAc in hexancs) to afford (RS)- 2-{4-(4-chloro-benzylamino)-phenyl}-morpholine-4-
carboxylic acid tert-butyl ester (68 mg, 78%) as a colourless oil, MS (ISP): 405.4
({"CIM+HT, 403.4 ([{PCIYM+HT.

25
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b) (RS)-(4-Chloro-benzyh-(4-morpholin-2-vi-phenyD)-amine

To a stirred solution of (RS)- 2-[4-(4-chloro-benzylamino)-phenyl]-morpholine-4-carboxylic
acid tert-butyl ester (68 mg) in THF (2 ml) was added dropwise a solution of hydrogen chloride
in dioxane {(0.34 ml, 4 M solution) and the mixture was heated at 60 °C overnight. The mixture
was then cooled to room temperature and poured into 1 M aq. sodium hydroxide solution. The
mixiure was extracted twice with ethyl acetate and the combined organic layers were dried over
NaySOy, filtered and concentrated in vacuo. The residue was purified by column chromatography
(Isolute® Flash-NH, from Separtis; gradient: heptane/ethyl acetate/methanol) o afford (RS)-(4-
chlore-benzylh)-(4-morpholin-2-yl-phenyl)-amine (36 mg, 70%) as a white solid. MS (ISP):
305.1 ([ {7 CIIM+HI, 303.2 ([{°CLM+HT.

Example 10

(5)-5-Bromo-N-(4-(morpholin-2-ylyphenyDpyridin-2-amine
H
P X
JO R
Br # & “"‘2/ ™
L

The title compound was obtained in analogy to example 5 using (5)-2-(4-amino-phenyl)-
morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-43-6) in place of (RS)-2-(4-amino-
phenyl)-morpholine-4-carbox ylic acid tert-butyl cster and 2,5-dibromopyridine (CAS 624-28-2)
instcad of 2,5-dichloropyridine in step (a). Off-white solid. MS (ISP): 336.1 ({{SIBT}MQH}"“),
334.1 ({{”BriM+H]").
Example 11
S)-MN-(4-{Morpholin-2-y)phenyl)-5-(trifluoromethyl)pyridin-2-amine

N
N
l N ", O
iadhae

H
The title compound was obtained in analogy to example 5 using (5)-2-(4-amino-phenyl)-
morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-43-6) in place of (RS)-2-(4-amino-
phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 2-bromo-5-(trifluoromethyl)pyridine
(CAS 50488-42-1) instead of 2,5-dichloropyridine in step (a). Off-white solid. MS (ISP): 324.1
(IM+HT").
Example 12
(5-Methoxy-pyrimidin-2-y])-((S)-4-morpholin-2-yl.phenyl)-amine
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N N
/E;\f/ \O’ o
7 ()
H

The title compound was obtained in analogy to example 5 using (8)-2-(4-amino-phenyl)-
morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-43-6) in place of (RS)-2-(4-amino-
phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 2-chloro-5-methoxypyrimidine (CAS
22536-65-8) instead of 2,5-dichloropyridine in step (). Light yellow solid. MS (ISP): 287.1
(IM+H]").
Example 13
((S)-4-Morpholin-2-yl-phenyl)-phenethyl-amine

The title compound was obtained in analogy to example 9 using (5)-2-(4-amino-phenyl)-
morpholine-4-carbox ylic acid tert-butyl ester (CAS 1260220-43-6) in place of (RS)-2-(4-amino-
phenyl)-morpholine-4-carboxylic acid tert-butyl ester and phenylacetaldehyde instead of 4-

chlorobenzaldehyde in step (a). Light brown solid. MS (ISP): 283.2 ([M+H]™).

Example 14
(5-Fluovo-pyrimidin-2-yD)-((5)-4-morpholin-2-yl-phenyl)-amine

L
€~ &

H
The title compound was obtained in analogy to example 5 using (S)-2-(4-amino-phenyl)-
morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-43-6) in place of (RS)-2-(4-amino-
phenyl)-morpholine-4-carboxvlic acid tert-butyl ester and 2-chloro-5-{Tuoropyrimidine (CAS
62802-42-0) instead of 2.5-dichloropyridine in step (2). Off-white solid. MIS (ISP): 275.3
(IM+HT.
Example 15

(5-Ethyl-pyrimidin-2-yi)-((5)-4-morpholin-2-yl-phenyl)-amine
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H
N N
A
=N N, [Oj
N
H

The title compound was obtained in analogy {o example 5 using (S)-2-(4-amino-phenyl)-
morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-43-6) in place of (RS)-2-(4-amino-
phenyl}-morpholine-4-carboxylic acid tert-butyl ester and 2-chloro-5-ethylpyrimidine (CAS

5 111196-81-7) instead of 2,5-dichloropyridine in step (a). Ycllow solid. MS (ISP): 285.3
(IM+H]).

.

Example 16

2-({(5)-4-Morpholin-2-yl-phenylamine)-pyrimidine-5-carbonitrile

H
N N
SRS
U ®
N

10 The title compound was obtained in analogy to example 5 using (S)-2-(4-amino-phenyl)-
morpholine-4-carboxylic acid tert-butyl ester {CAS 1260220-43-6) in place of (RS)-2-(4-amino-
phenyl)-morpholine-d-carboxylic acid tert-butyl ester and 2-chloropyrimidine-5-carbonitrile
(CAS 1753-50-0) instead of 2,5-dichloropyridine in step (a). Yellow solid. MS (ISP): 282.1
(IM+HT).

15 Example 17

(5-Cyclopropyl-pyrimidin-2-yD-((S)-4-morpholin-2-yl-phenyl)-amine

)
H

The title compound was obtained in analogy to example 5 using (5)-2-(4-amino-phenyl)-
morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-43-6) in place of (RS3)-2-(4-amino-
20 phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 2-chloro-5-cyclopropylpyrimidine
(CAS 166740-44-9) instead of 2,5-dichloropyridine in step (a). Yellow solid. MS (ISP): 297.4
(IM+H]).
Example 18
(5-Methyl-pyrimidin-2-y)-((8)~4-morpholin-2-yl-phenyl)-amine
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NN
/E,;\lf\l/ © o
0

The title compound was obtained in analogy (o example 5 using (S)-2-(4-amino-phenyl}-
morpholine-4-carbox ylic acid tert-butyl ester {CAS 1260220-43-6) in place of (RS)-2-(4-amino-
phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 2-chloro-5-methylpyrimidine (CAS
22536-61-4) instead of 2,5-dichloropyridine in siep (a). Yellow solid. MS (ISP): 271,
((M+H]™).

Example 19

{((8)-4-Morpholin-2-yl-phenyD)-(5-triflvorometh yl-pyrimidin-2-y1)-amine
H
Ne N
AN ~
e CM O""'.(Oj
-
H

a) (8)-2-14-(5-Trifluoromethyl-pyrimidin-2-viamino)-phenvl]-morpholine-4-carbox vlic acid teri-

To a 10 ml glass vial was added (5)-2-(4-bromo-phenyl)-morpholine-4-carboxylic acid tert-butyl
ester (70 mg, CAS 1131220-37-5) and 5-trifluoromethyl-pyrimidin-2-ylamine (66.7 mg, CAS
69034-08-8) in dioxane (2 ml). The reaction mixture was purged with argon for 5 min. 2-Di-tert-
butylphosphino-2'.4%,6'"-triisopropylbiphenyl (14.3 mg), tris(dibenzylideneacetonce)dipalladinm(0)
(7.49 mg) and sodium tert-butoxide (21.6 mg) were then added. The vial was capped and heated
at 120 °C for 16 h. The rcaction mixture was then filtered through sintered glass and the filtrate
was concentrated in vacuo. The residuc was purified by flash column chromatography (silica gel;
gradient: 0% to 50% BEtOAc in hexanes) to afford (5)-2-[4-(5-triflucromethyl-pyrimidin-2-
ylamino)-phenyl]-morpholine-4-carboxylic acid tert-hutyl ester (94 mg, quant.) as an off-white

solid. MS (ISP): 425.2 (IM+H]").

b) (8)-4-Morpholin-2-vl-phenyD-(5-trifluoromethvl-pyrimidin-2-vl)-aminc

To a stirred solution of (3)-2-[4-(5-trifluoromethyl-pyrimidin-2-ylamino)-phenyl]-morpholine-4-
carboxylic acid tert-butyl cster (87 mg) in THF (2 ml) was added dropwise a solution of
hydrogen chloride in dioxane (0.77 ml, 4 M solution) and the mixture was heated at 60 °C
overnight. The mixture was then cooled to room temperature and poured into 1 M aq. sodium
hydroxide solution. The mixture was exfracted twice with ethyl acctate and the combined

organic layers were dried over NagSOy, filtered and concentrated in vacuo. The residue was
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purified by column chromatography (Isolute® Flash-NH, [rom Separtis; gradient: heptane/ethyl

acetate/methanol) to afford ((S)-4-morpholin-2-yl-phenyl)-(5-trifluoromethyl-pyrimidin-2-yl)-
amine (41 mg, 62%) as a white solid. MS (ISP): 325.3 ({M+H]").

(o4

Example 20
(4-Methoxy-benzyl)-((5)-4-morpholin-2-yi-phenyl)-amine

'The title compound was obtained in analogy to example 9 using (S)-2-(4-amino-phenyl)-
10 morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-43-6) in place of (RS)-2-(4-amino-
phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 4-methoxy-benzaldehyde instead of 4-

chlorobenzaldchyde in step (a). Yellow solid. MS (ISP): 299.4 ({M+H]").

Example 21

15 ((S)-4-Morphelin-2-yl-phenyl)-(5-propyl-pyrimidin-2-vl)-amine

¥
()

H
The title compound was obtained in analogy to example 5 using (8)-2-(4-amino-phenyl)-
morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-43-6) in place of (RS)-2-(4-amino-
phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 2-chloro-5-propylpyrimidine (CAS
20 219555-98-3) instead of 2.5-dichloropyridine in step (a). Off-white amorphous solid. MS (I1SP):
299.4 ([M+H]).
Example 22

(4-Methyl-benzyl}-((S)-4-morphelin-2-yi-phenyl)-amine

[SN

N
H
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The title compound was obtained in analogy to example 9 using (S)-2-(4-amino-phenyl)-
morpholine-4-carboxylic acid tert-butyl cster (CAS 1260220-43-6) in place of (RS)-2-(4-amino-
phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 4-methyl-benzaldehyde instead of 4-

chlorobenzaldehyde in step (a). Light yellow solid. MS (ISP): 283.4 ([M+H]").

Example 23
-1 {((5)4-Morpholin-2-yl-phenylamino)-methyl]-benzonitrile
"
|

\/i”u,[Oj
N
Y

The title compound was obtained in analogy to example 9 using (8)-2-(4-amino-phenyl)-
10 morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-43-0) in place of (RS)-2-(4-amino-
phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 4-cyano-benzaldehyde instead of 4-

chlorobenzaldehyde in step (a). White solid. MS (ISP): 294.2 ({M+H]").

Example 24

15 ((5)-4-Morphslin-2-yi-pheny-(4-triffuoromethyl-benzyl)-amine
I
F
A
F oH

N N~ i
- [Oj

N

H

The title compound was obtained in analogy to example 9 using (S)-2-(4-amino-phenyl)-
morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-43-6) in place of (RS)-2-(4-amino-
phenyl)-morpholine-d4-carboxylic acid teri-butyl ester and 4-{trifluoromethyDbenzaldehyde

20 instead of 4-chlorobenzaldehyde in step (1), Light yellow solid. MS (ISP): 337.4 ({M+H]".

Example 28

((5)-4-Morphelin-2-yl-phenyl)-(d-trifluoromethoxy-benzyl)-amine
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The title compound was obtained in analogy to example 9 using (S)-2-(4-amino-phenyl)-
morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-43-6) in place of (R5)-2-(4-amino-
phenyl)-morpholine-4-carboxylic acid teri-butyl ester and 4-(trifluoromethox y)benzaldehyde

instead of 4-chlorobenzaldehyde in step (a). Light yellow solid. MS (ISP): 353.3 ([M+H]).

Example 26
(6~Chloero-benzothiazol-2-y1)-((8)~-4-morpholin-2-yi-phenyl)-amine

H
Mo N N
7\ \sl./ @1 o
- )
N

ol H

The title compound was obtained in analogy to example 5 using (S)-2-(4-amino-phenyl)-
morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-43-6) in place of (RS)-2-(4-amino-
phenyl)-morpholine-4-carbox ylic acid teri-butyl ester and 2,6-dichlorobenzofdjthiazole (CAS
3622-23-9) instead of 2,5-dichloropyridine in step (a). Off-white solid. MS (ISP): 348.2
(LTCIYMAET), 346.0 ([{PCHMHHT.
Example 27
(5-Bromo-pyridin-Z-ylmethyi)-{((5)-4-morpholin-2-yl-phenyl)-amine
E-Hr\g¢\\;\J

S, O
()
H

The title compound was obtained in analogy to example 9 using (S)-2-(4-amino-phenyl)-
morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-43-6) in place of (RS)-2-(4-amino-
phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 5-bromopicolinaldehyde instead of 4-
chlorobenzaldehyde in step (). Brown oil. MS (ISP): 350.1 ([{*'Br}M=+H]"), 348.2
(L{BrIM+H].
Example 28
(6-Methoxy-pyridin-2-yhmethyl)-((8)-d-morpholin-2-yl-phenyl)-amine
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The title compound was obtained in analogy to example 9 using (S)-2-(4-amino-phenyl)-
morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-43-6) in place of (RS)-2-(4-amino-
phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 6-methoxypicolinaldehyde instead of

4-chlorobenzaldehyde in step (a). Colourless oil. MS (ISP): 300.2 ((M+H]").

Example 29
(&-Ethoxy-pyrimidin-2-y-((8)-d-morpholin-Z-yl-phenyl)-amine

N A

B
/\O/[/N \©’ """ Oj
)

N
H

The title compound was obtained in analogy to example 19 using 2-amino-5-cthoxypyrimidine
10 (CAS 39268-74-1) instead of S-rifluoromethyl-pyrimidin-2-ylamine in step (a). Yellow solid.
MS (ISP): 301.3 ([M+H]™).
Example 30

(3,4-Dichloro-benzyl)-((5)-4-morpholin-2-yl-phenyl)-amine

Ci
:@\/H
N
Ci
., [Oj
N
H

15 The title compound was obtained in analogy to example 9 using (S)-2-(4-amino-phenyl)-
morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-43-6) in place of (RS)-2-(4-amino-
phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 3,4-dichlorobenzaldehyde instead of
4-chlorobenzaldehyde in step (a). Off-white solid. MS (ISP): 341.3 (’[’{37C1‘}M+H]+), 339.2
(TCPPCMAH]D), 3373 (({PCIMHHT.

20

Example 31

(4-Fluoro-benzyh)-((S)-4d-morpholin-2-yl-phenyD-amine
F
{ H

. N
\©h,'“[oj

N

H

The title compound was obtained in analogy to example 9 using (S)-2-(4-amino-phenyl)-

25  morpholine-4-carboxylic acid tert-butyl ester {CAS 1260220-43-6) in place of (RS)-2-(4-amino-
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phenyh-morpholine-4-carbox ylic acid tert-butyl ester and 4-flucro-benzaldehyde instead of 4-

chlorobenzaldehyde in step (a). Off-white solid. MS (ISP): 287.2 ((M+H]").

Example 32
5 (8)-N-((6-Chloropyridin-3-yh)methyl)-4-(morpholin-2-ylaniline

| H

@,,..(;j

The title compound was obtained in analogy to example 9 using (5)-2-(4-amino-phenyl)-
morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-43-6) in place of (RS)-2-(4-amino-
phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 6-chloronicotinaldehyde instead of 4-

10 chlorobenzaldehyde in step (a). White solid. MS (ISP): 306.1 ([ 'CHM+HT, 304.1

(PCH M.
Example 33
(5)-4-(Morpholin-2-yI)-N-((6-(trifluoromethyDpyridin-3-yDmethylaniline
£ F
N
A N
N N

15 The title compound was obtained in analogy to example 9 using (S)-2-(4-amino-phenyl)-
morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-43-6) in place of (RS)-2-(4-amino-
phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 6-(trifluoromethyl)nicotinaldehyde

instead of 4-chlorobenzaldehyde in step (2). White solid. MS (ISP): 338.1 ({M+H]").

20 Example 34
[2-(4-Chloro-phenyl)-ethyl]-((S)-4-morpholin-2-yl-phenyl)-amine

AT \@"‘"Ejj

M
The title compound was obtained in analogy to example 9 using (5)-2-(4-amino-phenyl)-
morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-43-6) in place of (RS)-2-(4-amino-

25  phenyl)-morpholine-4-carboxylic acid tert-butyl ester and (4-chloro-phenyl)-acetaldehyde
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instead of 4-chlorobenzaldehyde in step (a). Off-white solid. MS (ISP): 319.2 ( [{37C1}M+H]+),
317.2 ([{FPCHM+HD.
Example 35

(4-Chloro-2-fluoro-benzy-((S)-4-morpholin-2-yi-phenyl)-amine

Cl
F A, O
O

The title compound was oblained in analogy to example 9 using (5)-2-{(4-amino-phenyl)-
morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-43-6) in place of (RS)-2-{4-amino-
phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 4-chloro-2-fluorobenzaldehyde instead
of 4-chlorobenzaldehyde in step (a). Off-white solid. MS (ISP): 323.3 (I{ 37CI}M+H{]+), 321.2
10 ({PCM+HY.
Example 36
{(4-Ethyl-benzy))-((5)-4-morpholin-2-yl-phenyl)-amine

[

Oﬂ[;j

The title compound was obtained in analogy to example 9 using (S)-2-(4-amino-phenyl)-
15 morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-43-6) in place of (RS)-2-(4-amino-
phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 4-ethylbenzaldehyde instead of 4-

chlorobenzaldehyde in step (a). Off-white solid. MS (ISP): 297 4 ([M+H]").

Example 37

20 (5-Fluore-pyridin-Z-yimethyD-((5)-4-morpholin-2-yi-phenyl-amine

F\f/\[\i
T
\QA/

Q. o

The title compound was obtained in analogy to example 9 using (S)-2-(4-amino-phenyl)-
morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-43-6) in place of (RS)-2-(4-amino-
phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 5-fluoropicolinaldehyde instead of 4-

25 chlorobenzaldehyde in step (a). Yellow oil. MS (ISP): 288.2 (|M+H]™).
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Example 38
(5-Chloro-pyridin-2-y1)-((5)-4-morphelin-2-yl-phenyl)-amine

N
r
N ( ] o
c ( j
N
b

The title compound was obtained in analogy to example 5 using (S)-2-(4-amino-phenyl)-

5 morpholine-d-carboxylic acid tert-butyl ester (CAS 1260220-43-6) in place of (RS)-2-(4-amino-
phenyl)-morpholine-4-carboxylic acid tert-butyl ester in step (a). Yellow solid. MS (ISP): 292.1
(LTCIMEHT, 290.1 ([{PCHM+HT.

jixample 39
(S)-4-Methoxy-N-(¢-(morpholin-2-yDphenyDpyridin-2-amine

| H
6] SN2 N
; N @’m,_ o
(]
H

The title compound was obtained in analogy to example 5 vsing (S)-2-(4-amino-phenyl)-

10

morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-43-6) 1n place of (RS)-2-(4-amino-
phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 2-chloro-4-methoxypyridine (CAS
17228-69-2) instead of 2,5-dichloropyridine in step (a). Yellow amorphous solid. MS (ISP):
15 286.2 ([M+H]).
Example 40
(S)-6-Chlero-5-fluore-N-(4-(morpholin-2-yhphenyDpyridin-3-amine

H

H
c;|/\N/ g I""'[Oj
N
M

The title compound was obtained in analogy to example S vsing (S)-2-(4-amino-phenyl)-

20 morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-43-6) in place of (RS)-2-(4-amino-
phenyl)-morpholine-4-carboxylic acid tert-hutyl cster and 5-bromo-2-chloro-3-fluoropyridine
(CAS 831203-13-5) instead of 2,5-dichloropyridine in step (a). White solid. MS (ISP): 310.1
({TCTIMA+HT, 308.1 ({PCIIM+HTH.

Example 41
25 (S)-N-(4-(Morpholin-2-yDphenyl)-3-(trifluoromethyDpyridin-2-amine
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The title compound was obtained in analogy to example 5 using (5)-2-(4-amino-phenyl)-
morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-43-6) in place of (R5)-2-{(4-amino-
phenyl)-morpholine-4-carboxylic acid fert-butyl ester and 2-chloro-3-(trillnoromethylpyridine
5 (CAS 65753-47-1) instead of 2,5-dichloropyridine in step (a). Colourless oil. MS (ISP): 324.1
(IM+HT).
Egample 42
(5)-NN-(4-(Morpholin-2-yl)phenyl)~4-(triffucromethylpyridin-2-amine

10 The title compound was obtained in analogy to example 5 using (5)-2-(4-amino-phenyl)-
morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-43-6) in place of (RS)-2-(4-amino-
phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 2-chloro-4-(trifluoromethylpyridine
(CAS 81565-18-6) instead of 2,5-dichloropyridine in step (a). White solid. MS (ISP): 324.1
{[M+HT".

15 Example 43

(S)-5-Fluore-N-(4-(morphelin-2-yDphenyl) pyridin-3-amine

B
|
Pl e,
N - EOD
N
i

The title compound was obtained in analogy to example 5 using (5)-2-{4-amino-phenyl)-
morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-43-6) in place of (RS)-2-(4-amino-
20 phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 3-bromo-5-{luoropyridine (CAS 407-

20-5) instead of 2,5-dichloropyridine in step (a). White solid. MS (ISP): 274.1 ({M+H]M).

Example 44
((5)-4-Morpholin-2-yl-phenyl)-naphthalen-2-yl-amine
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The title compound was obtained in analogy to example 5 using (5)-2-(4-amino-phenyl)-
morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-43-6) in place of (RS)-2-(4-amino-
phenyl)-morpholine-4-carbox ylic acid tert-buty! ester and 2-bromonaphthalene (CAS 580-13-2)

5 instead of 2,5-dichlovopyridine in step (a). Orange gum. MS (ISP): 305.3 ({M+HT).

Example 45

(4-Bromo-benzyl)-((S)-4-morpholin-2-yl-phenyl)-amine

10 The title compound was obtained in analogy to example 9 using (S)-2-(4-amino-phenyl)-
morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-43-6) in place of (RS)-2-(4-amino-
phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 4-bromo-benzaldehyde instead of 4-
chlorobenzaldehyde in step (a). White solid. MS (ISP): 349.2 ({{REBE'}M+HJ+>, 347.1
([{7”BriM+H]M.

15 Example 46

((5)-4-Morpholin-2-yl-phenyl}-quinolin-2-yl-amine

M

SRy
e
H

The title compound was obtained in analogy to cxample 19 using 2Z-aminoguinoline (CAS 580-
22-3) instead of 5-trifluoromethyl-pyrimidin-2-ylamine in step (a). Light yellow solid. MS (ISP):
20 306.3 (|M+H]).
Example 47

(5)-6-Chloro-N-(4-(morpholin-2-ylphenyl)guinclin-2-amine

Ci 3
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The title compound was obtained in analogy to example 5 using (S)-2-(4-amino-phenyl)-
morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-43-6) in place of (RS)-2-(4-amino-
phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 2,6-dichloroquinoline (CAS 1810-72-
6) instead of 2,5-dichloropyridine in step (a). White solid. MS (ISP): 342.1 ([{ 37C1}M~+~H}+},
340.1 ([{PCLM+H].
Fxample 48
(5)-2-Methyl-N-(4-(morpholin-2-yl)phenyguinolin-8-amine

N
| i
1 A
t 1
i _ 4 /,,/“ro\
!
\H/J

The title compound was obtained in analogy to example 5 using (S)-2-(4-amino-phenyl)-
morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-43-6) in place of (RS)-2-(4-amino-
phenyl)-morpholine-4-carbox ylic acid tert-butyl ester and 8-bromo-2-methylquinoline (CAS
61047-43-6) instead of 2,5-dichloropyridine in step (a). Yellow amorphous solid. MS (1SP):
320.2 ((M+HH.
Example 49
(5)-N-(4-(Morpholin-2-ylphenyl)-2,8-bis(trifluoremethyl) quinclin-4-amine

The title compound was obtained in analogy to example 5 using (S)-2-(4-amino-phenyl)-
morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-43-6) in place of (RS)-2-(4-amino-
phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 4-bromo-2,8-
bis(trifluoromethyl)quinoline (CAS 35853-45-3) instead of 2,5-dichloropyridine in step (a).
White solid. MS (ISP): 442.1 ([M+H].
Example 50
{5)-6-Chloro-N-(4-(morpholin-2-ylphenylhguinazolin-4-amine

Cl

H

e
N\&N l"a.[oj
N

H
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The title compound was obtained in analogy to example 5 using (S)-2-(4-amino-phenyl)-
morpholing-4-carboxylic acid tert-butyl ester (CAS 1260220-43-6) in place of (RS)-2-(4-amino-
phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 4,6-dichloroquinazoline (CAS 7253~
22-7) instead of 2,5-dichloropyridine in step (a). White solid. MS (ISP): 343.1 ([{7CIIM+H,
5 3411 (({PCIM+HT.
Example 51

{8)-N-((2-Chloroguinelin-3-yDmethyl)-4-(morpholin-2-yhaniline

The title compound was obtained in analogy to example 9 using (S)-2-(4-amino-phenyl)-

10 morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-43-6) in place of (RS)-2-(4-amino-
phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 2-chioroquinoline-3-carbaldehyde
instead of 4-chlorobenzaldehyde in step (a). White solid. MS (ISP): 356.1 ([{V'CIIM+H]"),
354.1 ([{FClLIM+H].

Example 52

15 (8)-8-Chloro-N-{(4-(morpholin-Z-ylphenyDguinelin-2-amine
cl
P
E/ = \©/ ,,,,, O\,
N
H

The title compound was obtained in analogy to ecxample 5 using (S)-2-{(4-amino-phenyl)-
morpholine-4-carboxylic acid tert-butyl ester (CAS5 1260220-43-6) in place of (RS)-2-(4-amino-
phenyl)-morpholine-4-carboxylic acid teri-butyl ester and 2,8-dichloroquinoline (CAS 4470-83-
20 1) instead of 2.5-dichioropyridine in step (a). White solid. MS (ISP): 342.1 (| {*"Cl}M+H]M,
340.1 ([{FCH M+HTY.
Example 53

(8)-5-Bromo-N-(4-(morpholin-2-yl)phenyDguinolin-2-amine

H
N N
D
Br [ j
N
H
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The title compound was obtained in analogy to example 5 using (5)-2-(4-amino-phenyl)-
morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-43-6) in place of (RS)-2-(4-amino-
phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 5-bromo-2-chloroquinoline (CAS
99455-13-7) instead of 2,5-dichloropyridine in step (a). Yellow solid. MS (ISP): 386.1
5 (¥ BrIM+HTY, 384.1 ([{PBr}M+H.
Example 54
(8)-4-Chloro-N-(4-(morpholin-2-yDphenyDquinolin-2-amine

The title compound was obtained in analogy to example 5 using (S)-2-(4-amino-phenyl)-

10 morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-43-6) in place of (RS)-2-(4-amino-
phenyl)-morpholine-4-carboxylic acid tert-buty! ester and 2,4-dichloroquinoline (CAS 703-61-7)
instcad of 2,5-dichloropyridine in step (a). White solid. MS (JSP): 342.1 ([{7'CL}M+H]["), 340.1
(7 CHM+H].

Example 55
15 (2-Fluoro-pyridin-3-yh-((8)-4-morpholin-2-yl-phenyl-amine

H
N
E:[ \© o
N F E j
N
H

The title compound was obtained in analogy 1o cxample 19 using 3-amino-2-fluoropyridine
(CAS 1597-33-7) instead of 5-triflnoromethyl-pyrimidin-2-ylamine in step (a). Orange gum. MS
(ISP): 274.3 (IM+H]").
20 Example 56
(8)-5-Bromo-3-methyl-N-(4-(morphelin-2-yD)phenyDpyridin-2-amine

H
=X N
l /N @
Br

h’“( Oj
N
H

The title compound was obtained in analogy to example 5 using (8)-2-(4-amino-phenyl)-
morpholine-4-carboxylic acid teri-butyl ester (CAS 1260220-43-6) in place of (RS)-2-(4-amino-

25 phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 2,5-dibromo-3-methylpyridine (CAS
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3430-18-0) instead of 2,5-dichloropyridine in step (a). White solid. MS (ISP): 350.1
([(*'BryM+H] "), 348.1 ([{Br)M+H]Y.
Example 57
(8)-5-Bromo-3-Huore-N-(4-(morphelin-2-y)phenyhpyridin-2-amine
J H
BORGY
)

The title compound was obtained in analogy (o example 5 using (S)-2-(4-amino-phenyl)-
morpholine-4-carboxylic acid tert-butyl cster (CAS 1260220-43-6) in place of (RS)-2-(4-amino-
phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 2,5-dibromo-3-fluoropyridine (CAS
156772-60-0) instcad of 2.5-dichloropyridine in step (2). White solid. MS (ISP): 354.0
10 (¥ BriM+H), 352.0 ([{ *BrIM+H]").
Example 58

(5)-3,5-Dichlore-N-(4-(meorpholin-2-yhphenyDpyridin-2-amine

[¢]]

H
jone
N
o N

O
N
H

The title compound was obtained in analogy to example 5 using (5)-2-(4-amino-phenyl)-

15  morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-43-6) in place of (RS)-2-(4-amino-
phenyl-morpholine-4-carboxylic acid tert-butyl ester and 2,3,5-trichloropyridine (CAS 16063-
70-0) instead of 2,5-dichloropyridine in step (a). White amorphous solid. MiS (ISP): 328.1

({7CHM+HT), 326.1 ([{FTCIPCLIMAHT, 324.1 ([ {PCLIM+HT.

20 Example 59

(8)-4-Chlore-2-fluoro-N-(4-(morpholin-2-yljphenyhaniline
F

jog

N.

@
N
H

The title compound was obtained in analogy to example 5 using (5)-2-(4-amino-phenyl)-
morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-43-6) in place of (RS)-2-(4-amino-

25  phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 4-chloro-2-fluore-1-iodobenzene
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(CAS 6797-79-1) instead of 2,5-dichloropyridine in step (a). White solid. MS (ISP): 309.1
(LTCHMAHTY, 3071 ([{PCHM+HT.
Example 60

(4-Chloro-phenyl)-methyl-((8)-4d-morpholin-2-yi-phenyl}-amine

) (85)-2-14-(4-Chloro-phenvlamino)-phenvil-morpholine-4-carboxvlic acid tert-butvl ester

The title compound was obtained in analogy 1o cxample 5 step (a) using (S)-2-(4-amino-phenyl)-
morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-43-6) in place of (RS)-2-(4-amino-
phenyl)-morpholinc-4-carboxylic acid tert-butyl ester and [-bromo-4-chlorobenzene (CAS 106~
39-8) instead of 2,5-dichloropyridine. Yellow viscous oil. MS (ISP): 391.3 ([{37CI}'M+F§]+),
389.3 ([{FCLIM+H]Y).

b)) (8)-2-{4-[(4-Chloro-phenyD-methyl-amino]-phenyl }-morpholine-4-carboxylic acid tert-butvl

To a stirred solution of (5)-2-[4-(4-chloro-phenylamino)-phenyl]-morpholine-4-carboxylic acid
{ert-butyl ester (60 mg) in DMF (2 mil) was added sodium hydride (6.2 mg) and stirring was
continued at room temperature for 15 min. lodomethane (24.3 mg) was then added dropwise.
The reaction mixture was stirred at room temperature for 1 h. TLC at t = 1 h showed the reaction
was Incomplete with some starting material remaining. A second portion of sodium hydride (6.2
mg) was added. After stirring at room temperature for 15 min, jodomethane (24.3 mg) was added.
Stirring was continued for a further hour. TLC then showed the reaction was complete. The
reaction mixture was poured into sat. ag. NaCl and extracted twice with EtQAc. The combined
organic layers were dried over Na,SO4 and concenirated in vacuo. The crude material was
purilied by flash column chromatography (silica gel; gradient: 0% to 50% EtOAc in heptane) to
afford (S)-2-{4-{(4-chloro-phenyl}-methyl-aminoi-phenyl }-morpholine-4-carboxylic acid tert-
butyl ester (49 mg, 79%) as a colourless gum. MS (ISP): 405.4 ([{37C1}M+H]+), 403.4
({PCUMHHL).

¢) (4-Chloro-phenvD-methvl-({(8)-4-mormholin-2-vl-phenvl-amine

To a stirred solution of triftuoroacetic acid (51.3 ul) in water (4 ml) was added a solution of (8)-

2-{4-[(4-chloro-phenyl)-methyl-amino]-phenyl! }-morpholine-4-carboxylic acid tert-butyl ester
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{45 mg) in acctonitrile (2 ml). The reaction mixture was then capped and the mixture was shaken
at 80 °C for 2 h. The reaction mixture was then cooled to room temperature and poured into 1 M
aq. NaOH and the resulting mixture was extracted twice with EtOAc. The organic layers were
dried over Na2504 and concentrated in vacuo. The crude material was purified by flash column
5 chromatography (Isolute® Flash-NH, from Separtis; gradient: 0% (o 100% EtOAc in heptane,
then 0% to 10% MeOH in EtOAc) to afford (4-chloro-phenyl)-methyl-((S)-4-morpholin-2-yl-
phenyl)-amine (9 mg, 27%) as a colourless gum. MS (ISP): 305.3 ([{37C1}M+HJ+), 303.3

[(P°ClMeH].
Example 61
10 (5)-3,5-Bibromo-N-(4d-(morpholin-2-yDphenyDpyridin-2-amine
Br »
i SN ™
e N [o\}
ﬁ)

The title compound was obtained in analogy to example 5 using (S)-2-(4-amino-phenyl)-

morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-43-6) in place of (RS)-2-{4-amino-

phenyly-morpholine-4-carboxylic acid tert-butyl ester and 2,3,5-tribromopyridine (CAS 75806-
15 85-8) instead of 2,5-dichloropyridine in step (a). White amorphous solid. MS (ISP): 415.8

(Y BriM+HT, 413.9 ({5 Br”BriM+H]Y), 412.0 (({7’BriM+HTY).

Exampie 62

(8)-5-Bromo-4-methyl-N-(4-(morpholin-2-vi)phenypyridin-2-amine

H

()
i

The title compound was obtained in analogy to example 5 using (5)-2-(4-amino-phenyl)-

20

morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-43-6) in place of (RS)-2-(4-amino-
phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 2,5-dibromo-4-methylpyridine (CAS
3430-26-0) instead of 2,5-dichloropyridine in step (a). White solid. MS (ISP): 350.2
25 ([{¥'BrIM+HTY), 348.0 (11 BrM+H].
Example 63
(5)-2,5-Dichlore-N-(4-(morpholin-2-yDphenyiypyridin-d-amine
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The title compound was obtained in analogy to cxample 5 using (5)-2-(4-amino-phenyl)-
morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-43-6) in place of (RS)-2-(4-amino-
phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 4-bromo-2,5-dichloropyridine (CAS

5 1184917-16-5) instead of 2,5-dichloropyridine in step (a). White amorphous solid. MS (ISP):
328.1 (L{7CIM+HTY, 326.1 ([{CIPCIIMAHTY), 324.2 ([{PCIIM+H]Y.

Exampie 64
(5)-4-Bromo-5-methyl-N-(4-(morpholin-2-yDphenylpyridin-2-amine

Ao U

I vey,_O
(/)
H

The title compound was obtained in analogy to example 5 using (S)-2-(4-amino-phenyl)-

10

morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-43-6) in place of (RS)-2-(4-amino-
phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 4-bromo-2-chloro-5-methylpyridine
(CAS 867279-13-8) instead of 2,5-dichloropyridine in step (a). White solid. MS (ISP): 350.1
15 (({"BryM+HIY, 348.2 (({ ”BriM+H]").
Example 65
(5)-N-(4-(Meorpholin-2-yl)phenyhbenzoldlf 1,31dioxol-5-amine

The title compound was obtained in analogy to example 5 using (8)-2-(4-amino-phenyl)-

20 morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-43-6) in place of (RS)-2-(4-amino-
phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 5-iodobenzold][ 1,3]dioxole (CAS
5876-51-7) instead of 2,5-dichloropyridine in step (a). Brown wmorphous solid. MS (ISP): 299.1
(IM+H]™).

Example 66
25 (5)-5-Brome-N-(4-{morpholin-2-yD phenyDquinolin-8-amine
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The title compound was obtained in analogy to example 5 using (5)-2-(4-amino-phenyl)-
morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-43-6) in place of (RS)-2-(4-amino-
phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 5,8-dibromoquinoline (CAS 81278-
86-6) instead of 2,5-dichloropyridine in step (a). Yellow amorphouns solid. MS (ISP): 386.1
T BrIM+HT, 384.1 (1{BriM+HTH.

Example 67

{(R)-6-Chlore-N-(4-(morpholin-2-ylphenyl)pyridin-3-amine

H

sael
N 0N
o N Y
L
H
he title compound was oblained in analogy to example 5 using (R)-2-(4-amino-phenyl)-
morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-42-5) in place of (RS)-2-(4-amino-
phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 5-bromo-2-chloropyridine (CAS

53939-30-3) instcad of 2,5-dichloropyridine in step (a). Yellow amorphous solid. MS (ISP):
2021 ([{"CIIM+HT"), 290.1 ([{PCLIM+HT.

Example 68
(R)-5-Ethyl-N-(4-(morpholin-2-yDphenyDpyrimidin-2-amine

H
| N
N
Y @\[
N Oj
N
H

The title compound was obtained in analogy to exampie 5 using (R)-2-(4-amino-phenyl)-
morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-42-5) in place of (RS)-2-(4-amino-
phenyh-morpholine-4-carboxylic acid teri-butyl ester and 2-chloro-5-ethylpyrimidine (CAS
111196-81-7) instead of 2,5-dichloropyridine in step (a). White solid. MS (ISP): 285.2
(IM+HE]).
Example 69
(R)-5-Chlore-N-(4-(morpholin-2-yDphenyl)pyridin-2-amine
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The title compound was obtained in analogy to example 5 using (R)-2-(4-amino-phenyl)-
morpholine-4-carboxylic acid (ert-butyl ester (CAS 1260220-42-5) in place of (RS)-2-(4-amino-
phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 2,5-dichloropyridine (CAS 16110-09-
5 1) instead of 2,5-dichloropyridine in step (a). Yellow amorphous solid. MS (ISP): 292.1
(TTCHMEHT, 290.1 ([{PCHM+HT.
Example 70
[(RS5)-1-(4-Chloro-phenyl)-ethyl]-((5)-d-morpholin-2-yi-phenyl)-amine

Cl

H
N
1,
X [Nj
H

10 The title compound was obtlained 1n analogy to cxample 19 using (RS)-1-(4-chlorophenyl)-
ethylamine (CAS 6299-02-1) instead of 5-trifluoromethyl-pyrimidin-2-ylamine in step (a).
Colourless gum. MS (ISP): 319.2 ([{*CIYM+H]™), 317.2 ([ {PCLIM+HT).

Example 71
15 (5)-6-Chiloro-5-ethoxy-N-(4-(morpholin-2-yDphenyl)pyridin-3-amine

\ H

G SN N
»
o TN g

The title compound was obtained in analogy to example 5 using (8)-2-(4-amino-phenyl)-
morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-43-6) in place of (RS)-2-(4-amino-
phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 5-bromo-2-chloro-3-ethoxypyridine
20 (CAS 1241752-29-3) instead of 2,5-dichloropyridine in step (a). Yellow solid. MS (ISP): 336.1
CCIIMAH, 3341 ([{PCLM+HTY.
Example 72
(5-Ethyl-4-methyl-pyrimidin-2-yD)-{((S)-4-moerpholin-2-yl-phenyl)-amine
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The title compound was obtained in analogy to example 19 using 2-amino-5-ethyl-4-methyl-
pyrimidine (CAS 861031-36-9) instead of 5-triflnoromethyl-pyrimidin-2-ylamine in step (a).
Light yellow gum. MS (ISP): 299.4 ([M+H]").

Example 73
(5-Isoprepyl-d-methyl-pyrimidin-2-yi)-((8)-4-morpholin-2-yl-phenyl)-amine

H
N N
N =
YE’/\( E
N N, [O\
N/I
R

The title compound was obtained in analogy to example 19 using 4-methyl-5-(1-methylethyl)-
10 pyrimidine (CAS 1071763-86-4) instead of 5-trifluoromethyl-pyrimidin-2-ylamine in step (a).
Light yellow gum. MS (ISP): 313.3 ({M+H]™).

Example 74
((5)-4-Morpholin-2-yi-phenyl)-(5,6,7, 8-tetrahydro-guinazelin-2-yl)-amine

@
H

15

The title compound was obtained in analogy (o example 19 using 2-amino-5,6,7,8-tetrahydro-

quinazoline (CAS 2305-85-3) instead of 5-trilluoromethyl-pyrimidin-2-ylamine in step (a).

White solid. MS (ISP): 311.4 ([M+H]").

Example 75
20 ((5)-4-Morpholin-2-yl-phenyl)-(S-nitro-pyrimidin-2-yl)-amine
H
) J

N
The title compound was obtained in analogy to example 5 using (S)-2-(4-amino-phenyl)-
morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-43-6) in place of (RS)-2-(4-amino-

phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 2-chloro-5-nitro-pyrimidine (CAS
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10320-42-0) instead of 2,5-dichloropyridine in step {(a). Yellow solid. MS (ISP): 302.3
(M+H).
Example 76
(KS)-5-Brome-M-(2-methyi-4-(morpholin-2-yhpheayD pyridin-2-amine

t
/C(
P N Q.
Br ]
N
H

a) 2-Bromo-1-(3-methyl-4-nitrophenvDethanone & 2-Chloro-1-(3-methyl-4-

pitrophenyDethanone

To a stirred solution of 3-methyl-4-nitrobenzoy! chloride (5.85 g, CAS 35675-46-8) in
acetonitrile (70 mly and THF (70ml) at 0-5 °C was added dropwise {trimethylsilyl)diazomethane
(16.5 ml, 2 M solution in hexane). The reaction mixture was stirred at room temperature for 1
hour. TLC analysis showed the rcaction was complete. Hydrobromic acid (9.29 g) was then
added dropwise at 0-5 °C and the reaction mixture was stirred at room temperature for 30 min.
The reaction mixture was then poured into EtOAc and extracted sequentially with ag. Na,CO5
solution, water and saturated brine. The organic layer was then dried over Na),SQy4 and
concentrated /n vacuo 1o alford a ca 1:1 mixture of 2-bromo-1-(3-methyl-4-nitrophenyl)ethanone
and Z-chloro-1-(3-methyl-4-nitrophenyljethanone (6.23 g) as a brown solid which was used in

the next step without further purification. MS (EI): 163.9 ({M;-CH,Cl]* & [M,-CH,Br] ™).

b) (RS)-2-(3-Methyl-d-nitrophenvlDoxirane

To a stirred suspension of the mixiure of 2-bromo-1-(3-methyl-4-nitrophenyl)ethanone and 2-
chloro-1-(3-methyl-4-nitrophenylyethanone (6.23 g) in ethanol (100 ml) at 5 °C was added
portionwise over 5 min NaBH, (913 mg). The rcaction mixture was then stirred at room
temperatare for 1 hour to afford a dark yellow solution. TLC analysis showed the reaction was
complete. Sodium methoxide (652 mg) was then added and the reaction mixture was stirred at
room temperature overnight. TLC analysis showed a small amount of starting material remaining
and so the reaction mixture was stirred at 40 °C for 1 h. The reaction mixture was then poured
mto BtOAc and cxtracted with saturated brine. The organic layer was dried over Na;SOy4 and
concentrated in vacuo to atford (RS)-2-(3-methyl-4-nitrophenyljoxirane (4.63 g, 94% over 2
steps) as a yellow oil. MS (EI): 179 (M™), 164 ([M-CHs]M), 162 [M-OH]™), 132 [M-OH-NOJ"),
103, 77.
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c) (RS)-2-(2-Hydroxvethyvlamino)-1-(3-methyl-4-nitrophenyDethanol

To a stirred solution of (RS)-2-(3-methyl-4-nitrophenyl)oxirane (4.63 g) in THEF (15 ml) was
added 2-aminoethanol (15.5 ml) and the mixture was stirred at room temperature overnight. The
reaction mixture was then pourced into EtOAc/THF (1:1) and extracted with saturated brine. The
organic layer was dried over Nap,SOy4 and concentrated in vacuo to afford (RS)-2-(2-
hydroxyethylamino)-1-(3-methyl-4-nitrophenyi)cthanol (6.84 g, quant.) as a brown oil which

was used in the next step without {urther purification. MS (ISP): 241.1 ((M+H]M).

d) tert-Buiyl (RS)-2-hydroxy-2-(3-methvi-4-nitrophenyDethyl(2-hvdroxvethylcarbamate

To a stirred solution of (RS)-2-(2-hydroxyethylamino)-1-(3-methyl-4-nitrophenyl)ethanol (6.84
g) in THF (50 ml) was added Boc,O (6.52 g) and the mixiure was stirred al room temperature
overnight. The reaction mixture was then concentrated in vacuo and the residue was purified by
flagh column chromatography (silica gel; gradient: heptane/CH-Cly/MeOH) to afford terf-butyl
(RS)-2-hydroxy-2-(3-methyl-4-nitrophenyl)ethyl(Z-hydroxyethyl)carbamate (6.55 g, 74% over 2
steps) as a yellow oil. MS (ISP): 385.2 ((M+HCOO]).

e) tert-Butyvl (RS)-2-(3-methvl-4-nitropbenyDimorpholine-4-carbox viate

To a stirred solution of tert-butyl (RS)-2-hydroxy-2-(3-methyl-4-nitrophenyDethyl(2-
hydroxyethylcarbamate (6.55 g) and triethylamine (3.22 ml) in THEF (50 ml) at 0-5 °C was
added dropwise methanesulfonyl chloride (1.65 ml). The reaction mixture was then stirred at
room temperature for 30 min to afford a yellow suspension. TLC analysis showed a small
amount of starting material remaining and so further aliquots of triethylamine (0.5 mi) and
methanesuifonyl chloride (0.2 ml) were added. The reaction mixture was stirred at room
temperature for a further 20 min and was then {iltered (o remove tricthylamine hydrochloride,
washing the filter with THF (20 ml). The filirate was cooled to 0-5 °C and potassium 2-methyl-
2-butoxide (17.0 ml, 1.7 M solution in toluene) was added. The reaction mixiure was stirred at
room temperature for 30 min and then poured into EtOAc and extracted sequentially with water
and with satarated brine. The organic layer was dried over Na,SO4 and concentrated in vacuo.
The residue was purified by {lash column chromatography (silica gel; gradient: 0% to 70%
EtOAc in hexanes) to afford tert-butyl (RS5)-2-(3-methyl-4-nitrophenylymorpholine-4-
carboxylate (2.21 g, 36%) as a ycllow oil. MS (ISP): 223.1 ([M+H-CsHzO,] ).

0 teri-Buty]l (RS)-2-(4-amino-3-methyvlphenyhmorpholine-4-carbox vliate
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To a stirred solution of tert-butyl (RS)-2-(3-methyl-4-nitrophenylymorpholine-4-carboxylate
{2.21 g) in methanol (100 m]) was added ammonium formate (6.48 g). The reaction mixture was
degassed by bubbling argon into the mixture for several minutes. 10% Palladium on activated
charcoal (219 mg) was then added and the reaction mixture was stirred at 60 °C for | hour. The
reaction mixture was then {iltered through celite and concentrated in vacuo. The residue was
taken up in EtOAc and extracted sequentially with water and with saturated brine. The organic
layer was dried over Na,SO4 and concentrated in vacuo to afford tert-butyl (RS)-2-(4-amino-3-
methylphenyDmorpholine-4-carboxylate (1.99 g, 99%) as a colourless oil. MS (EI): 292 (M),
235 (|M-Cato]™), 219 (IM-C4HoO ™), 191, 136, 57 ([C4H]™).

g) tert-butyl (RS)-2-(4-(5-bromopyridin-2-ylamino)-3-methviphenyl)morpholine-4-carboxylate

tert-butlyl (RS)-2-(4-amino-3-methylphenylmorpholine-4-carboxylate (60 mg), 2.5~
dibromopyridine (48.6 mg, CAS 624-28-2) and cesium carbonate (100 mg) werc combined with
dioxane (2 mi) to give a yellow suspension. The mixture was degassed by bubbling argon into
the mixture for several minutes. Xantphos (7.12 mg) and tris(dibenzylideneacetone)dipalladium
chioroform complex (6.37 mg) were then added. The reaction mixture was then capped and
stirred at 80 °C for 1 hour. The crude reaction mixture was cooled to room temperature and
filtered. The filfratc was concentrated in vacuo and the residue was purified by flash column
chromatography (silica gel; gradient: 0% to 80% EtOAc in hexanes) to afford tert-butyl (RS)-2-
{(4-(5-bromopyridin-2-ylamino)-3-methylphenyl)morpholinc-4-carboxylate (40 mg, 44%) as a
colourjess amorphous solid. MS (ISP): 450.2 ([{SlBr} M+H]), 448.1 (|{ 79B1’}M+H}+), 394.3

(¥ BriM+H-C4Hgl), 392.1 ([ {Br}M+H-C4Hg ).

) (RS)-5-Bromo-N-{2-methyl-4-(morpholin-2-viphenyDpyridin-2-amine

To a stirred solution of trifluoroacetic acid (67.0 ul) in water (6 ml) was added a solution of tert-
butyl (RS)-2-(4-(5-bromopyridin-2-ylamino)-3-methyiphenylmorpholine-4-carboxylate {39 mg)
in acetonitrile (2 ml). The reaction mixture was then capped and the mixture was shaken at 80 °C
for 2 h. The reaction mixture was then cooled {o room temperature and poured into EtOAc/THF
(1:1) and washed with 1 M ag. NaOH. The organic layer was dried over NaySO,4 and
concentrated in vacuo. The crude material was purified by flash column chromatography
(Isolute® Flash-NH, from Separtis; gradient: heptane/EtOAc/MeOH) to afford (RS)-5-bromo-N-
(2-methyl-4-(morpholin-2-yl)phenyl)pyridin-2-amine (17 mg, 56%) as a light yellow amorphous
solid. MS (ISP): 350.1 ([{*'Br}M+H]"), 348.2 ([ { " Br}M+H]").
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Example 77
(S)-5-Chloro-3-fiuore-N-(4-(morpholin-2-yphenyD pyridin-2-amine

[

H
oo

"“'[Oj
N
H

The title compound was obtained in analogy to example 5 using (8)-2-(4-amino-phenyl)-
morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-43-6) in place of (RS)-2-(4-amino-
phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 2,5-dichloro-3-fluoropyridine (CAS
103999-77-5) instead of 2,5-dichloropyridine in step (a). Yellow amorphous solid. MS (ISP):
310.2 ([{7CHM+HTY, 308.2 ([P CHM+HTY).

Example 78

(5-Methanesulfonyl-pyrimidin-2-yl)-((8)-4-morpholin-2-yl-phenyl)-amine

H
N N
o
~ e N s, Q
AN |
o0
N

H

a) (5)-2-[4-(5-Methylsulfanyl-pyrimidin-2-ylamino)-pheayli-morpholine-4-carbox ylic acid tert-

butyl ester

The title compound was obtained in analogy to cxample 5 step (a) using (5)-2-(4-amino-phenyl)-
morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-43-6) in place of (RS)-2-(4-amino-
phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 2-chloro-5-methylsulfanylpyrimidine
(CAS 115581-36-7) instead of 2,5-dichloropyridine. Yellow solid. MS (ISP): 403.3 ({M+H]),
3471 ([M+H-C4Hg ).

b) {(S)-2-[4-(5-Methanesulfonvl-pyrimidin-2-vlamine)-phenvl |-morpholine-4-carbox vlic acid

To a stirred solution of (5)-2-[4-(5-methylsulfanyl-pyrimidin-2-ylamino)-phenyl]-morpholine-4-
carboxylic acid tert-butyl ester (72 mg) in dichloromethane (5 ml) was added 3-
chloroperoxybenzoic acid (77.2 mg). The reaction mixture was stirred at room temperature for 1
h. The reaction mixture was then poured info saturated aq. Na;SOs solution and extracted twice
with dichloromethane. The combined organic layers were dried over Na»SO4 and concentrated in

vacuo to afford (8)-2-[4-(5-methanesulfonyl-pyrimidin-2-ylamino)-phenyl]-morpholine-4-
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carboxylic acid tert-butyl ester (84 mg, quant.) as a light brown foam which was used in the next

step without further purification. MS (ISP): 435.2 (IM+H]™"), 379.2 (IM+H-C4Hs]).

¢) (5-Methanesulfonvi-pyrimidin-2-vD-((8)-4-morpholin-2-vl-phenyl)-amine

5 The title compound was obtained in analogy to example 60 step (¢) using (S)-2-{4-(5-
methanesulfonyl-pyrimidin-2-ylamino)-phenylj-morpholine-4-carbox ylic acid tert-butyl ester in
place of (S)-2-{4-[(4-chloro-phenyl)-methyl-amino}-phenyl }-morpholine-4-carboxylic acid tert-

butyl ester. Off-white solid. MS (1SP): 335.3 ([M+H]").

10 Example 79
(RS)-(4-Chlore-phenyl)-(2-methyl-d-morpholin-2-yl-phenyl)-amine

N n 2
c1/§©/ X | Oj
M

The title compound was obtained in analogy to example 76 using 1-bromo-4-chlorobenzene
(CAS 106-39-8) instead of 2,5-dibromopyridine in step (g). Light yellow gam. MS (ISP): 305.3
15 ({COM+HT, 303.3 ([{PCHM+HT.
Example 80
(RS)-(5-Chloro-pyridin-2-v)-(2-methyl-4d-morpholin-2-yl-phenyl)-amine

W
-
H

The title compound was obfained in analogy to example 76 using 2-bromo-5-chloropyridine
20 (CAS 40473-01-6) instead of 2,5-dibromopyridine in step (g). Light yellow gum. MS (ISP):
306.2 ([ [TCHM+H]Y), 304.2 (| {51 M+HT.

Example 81
(BS)-(5-Chloro-pyrimidin-2-yl)-(2-methyl-4-morphelin-2-yI-phenyl)-amine

ci Hj

|3
LA
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The title compound was obtained in analogy to example 76 using 2,5-dichloropyrimidine (CAS
22536-67-0) instead of 2,5-dibromopyridine in step (g). Colourless gum. MS (ISP): 307.2
T 7CHMEHT, 305.2 ([{°CLIM+HT.
Example 82
5 (8)-5-Chloro-N-(4-(morpholin-2-yDphenyD)-4-(triflucromethyl pyridin-2-amine

PO
. N S I“"’[Oﬁ
N/

M
The title compound was obtained in analogy to example 5 using (8)-2-(4-amino-phenyl)-
morpholine-4-carbox ylic acid tert-butyl ester (CAS 1260220-43-6) in place of (RS)-2-(4-amino-
phenyl)-morpholine-4-carboxylic acid teri-butyl ester and 2,5-dichloro-4-

10 (trifluoromethyDpyridine (CAS 89719-92-6) mnstead of 2.5-dichloropyridine in step (a). Light
yellow solid. MS (ISP): 360.1 ([ {7CIYM+HT"), 358.1 ([ {PCIIM+H]").

Example 83
(8)-5-Chloro-d-methyl-N-(d-(morpholin-2-yhphenyhpyridin-2-amine

G

N
N
N e
o N [ j
N
H

The title compound was obtained in analogy to cxample 5 using (S)-2-(4-amino-phenyl)-
morpholine-4-carboxylic acid teri-butyl ester (CAS 1260220-43-6) in place of (RS)-2-(4-amino-
phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 2,5-dichloro-4-methylipyridine (CAS
20 886365-00-0) instead of 2,5-dichioropyridine in step (a). White solid. MS (ISP): 306.1
Example 84
(RS)-5-Chloro-4-methyl-IN-(Z-methyl-4-(morphelin-2-yDphenyDpyridin-2-amine

J
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The title compound was obtained in analogy to example 76 using 2,5-dichloro-4-methylpyridine
(CAS 886365-00-0) instead of 2,5-dibromopyridine in step (g). Colourless amorphous solid. MS
ASP): 320.1 ([{F'CHM+HT, 318.1 ([{CIM+H]D.

5 Example 85
(R5)-5-Bromeo-4-methyl-N-(2-methyl-4-(morphelin-2-ylphenylpyridin-2-amine

r{‘}
or
i
N 0
Br j
N
H

The title compound was obtained in analogy to example 76 using 2,5-dibromo-4-methylpyridine
(CAS 3430-26-0) instead of 2,5-dibromopyridine in step (g). Light yellow amorphous solid. MS
10 (ISP): 364.1 ([ {¥'BriM+H]™, 362.1 ({{ " BrIM+H]™.

Example 86
(5-Cyclopropyl-pyrimidin-2-yD)-((R}-4-morpholin-2-yil-phenyl}-amine

H
N N
X \Q\E
5 =N Dj
N
H

15 The title compound was obtained in analogy to example 5 using (R)-2-(4-amino~phenyl)-
morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-42-5) in place of (RS)-2-(4-amino-
phenyl)-morpholine-4-carboxylic acid tert-buty! ester and 2-chloro-5-cyclopropylpyrimidine
(CAS 166740-44-9) instead of 2,5-dichloropyridine in step (a). While solid. MS (ISP): 297.4
((M+HTH.

20 Example 87

(R5})-5-Cyclopropyl-N-(2-methyl-4-(morpholin-2-yl)phenyDpyrimidin-2-amine

5!
N N
e ﬁ[
N Oj
N
H

The title compound was obtained in analogy to example 76 using 2-chloro-5-
cyclopropylpyrimidine (CAS 166740-44-9) instead of 2,5-dibromopyridine in step (g).
25  Colourless oil. MS (ISP): 311.2 ([M+H]™).
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Example 88
(RS)-5-Ethyl-N-(Z2-methyl-4-(morpholin-2-yhphenyl) pyrimidin-2-amine

SaeN
SN ©
;

The title compound was obtained in analogy to example 76 using 2-chloro-5-ethylpyrimidine
5 (CAS 111196-81-7) instead of 2,5-dibromopyridine in step (g). Yellow oil. MS (ISP): 299.2
(IM+H]).
Example 89
(R5)-5-Bromo-N-(2-methyi-4-(morphelin-2-yDphenyDpyrimidin-2-amine

H
N N
ar N O\

J

N
H

10 The title compound was obtained in analogy to cxample 76 using 2,5-dibromopyrimidine (CAS
32779-37-6) instead of 2,5-dibromopyridine in step (g). Off-white amorphous solid. MS (ISP):
3511 ([ BriM+H]), 3492 ([{ "BriM+H] .

Example 90
15 (RS)-5-Chloro-N-(8-(maorpholin-2-yDpyridin-2-ypyridin-2-amine

R N
/@/ [ X
ol LN o 0 j
N
S

a) 2-Bromo-1-(6-chloropyridin-3-vDethanone & 2-Chloro-1-{6-chloropvridin-3-vDethanone

To a stirred solution of 6-chloronicotinoyl chloride (5.83 g, CAS 58757-38-3) in acetonitrile (70
ml) and THF (70mi) at 0-5 °C was added dropwise {trimethylsilyl)diazomethane (159 ml, 2 M

20  solution in diethyl ether). The reaction mixture was stirred at room temperature for 1 hour. TLC
analysis showed the reaction was complete. Hydrobromic acid (5.98 ml) was then added
dropwise at 0-5 °C and the reaction mixture was stirred at room temperature for 30 min. The
reaclion mixture was then poured into EtOAc and extracted sequentially with ag. Na,COs;
solution, water and saturated brine. The organic layer was then dried over Na,SOy and

25  concentrated in vacuo to afford a ca 1:1 mixture of 2-bromo-1-(6-chloropyridin-3-ylethanone

and 2-chloro-1-(6-chloropyridin-3-yl)ethanone (5.6 g) as a brown solid which was used in the
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next step without further purification. MS (EI): 142 ({7 CIYM-CH,CIT & [{¥C1M,-CH,Br]),
140 ([{PCIM,-CHLCI & [{PCLM,-CHLBr ™Y, 114 ([{T7C1IM,-CHCL-COYF & [{FC1 M-
CH,Br-COTH, 112 ([{PCIIM,-CH,CI-COT* & [{PC1ML-CH,Br-COTH.

b) (RS)-2-Chloro-5-(oxiran-2-yDpvridine

To a stirred solution of the mixture of 2-bromo-1-(6-chloropyridin-3-yljethanonc and 2-chioro-1-
(6-chloropyridin-3-ylethanone (5.6 g) in ethanol (100 mi) at 5 °C was added portionwise over 5
min NaBH, (904 mg). The reaction mixturc was then stirred at room temperature for | hour to
afford a light yellow solution. TLC analysis showed the reaction was complete. Sodium
methoxide (645 mg) was then added and the reaction mixture was stirred at room temperature
overnight. TLC analysis showed a small amount of starting material remaining and so the
reaction mixture was stirred at 50 °C for 1 h. The reaction mixture was then poured into EtOAc
and washed with saturated brine. The organic phase was dried over NaySOy4 and concentrated in
vacuo to afford (RS)-2-chloro-5-(oxiran-2-yDpyridine (4.04 g) as a yellow oil which was used in
the next step without further purification. MS (ISP): 158.0 ({{37(31}1\/!4-1“%}'*), 156.0
(L{PCM+HT.

¢) (RS)-1-(6-Chloropvridin-3-vD-2-(2-hydroxvethylamino)ethanol

To a stirred solution of (RS)-2-chloro-5-(oxiran-2-yhpyridine (4.0 g) in THE (15 ml) was added
2-aminoethanol (15.4 ml) and the mixture was stirred al room temperature overnight. The
reaction mixture was then poured into EtOAc/THF (1:1) and the mixture was washed with
saturated brine. The organic layer was dried over Na,SOy and concentrated in vacuo {o alford
(RS)-1-(6-chloropyridin-3-yl)-2-(2-hydroxyethylamino)ethanol (5.05 g) as a yellow solid which
was used in the next step without further purification. MS (1SP): 219.3 (,[{37C1}M+H]+), 2172
(LPCHM+HTTY, 2013 ([{CHM+H-HL01%), 199.1 ([{ PCLM+H-H,01).

) tert-Butvl (RS)-2-(6-chloropvridin-3-v1)-2-hydroxyethvl{ 2-hyvdroxyethylcarbamate

To a stirred solution of (RS)-1-(6-chloropyridin-3-y1)-2-(2-hydroxyethylamino)ethanol (5.05 g)
in THF (50 ml) was added BocoO (5.34 g) and the mixture was stirred at room temperatusce
overnight. The reaction mixture was then poured into water and extracted with dichloromethane.
The organic layer was washed sequentially with 1 M aq. HCI, sat. aq. NaHCO; solution and
saturated brine, then dried over Na2504 and concentrated in vacuo. The residue was purified by

flash column chromatography (silica gel; gradient: MeOH/dichloromethane/heptane) to afford
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tert-butyl (RS)-2-(6-chloropyridin-3-yl)-2-hydroxyethyl(2-hydroxyethyl)carbamate (4.68 g, 45%
over 4 steps) as a yellow oil. MS (ISP): MS (ISP): 319.1 ([{7CI}M+H{"), 317.1 ([{ PCIIM+H]Y),
263.1 ([{T7CHM+H-CyHg] M), 261.1 ([{PCIM+H-CHg 1.

¢) tert-Butyl (RS)-2-(6-chloropyridin-3-vlimorpholine-4-carboxylate

To a stirred solution of tert-butyl (RS)-2-(6-chloropyridin-3-yl)-2-hydroxyethyl(2-

hydrox yethyl)carbamate (4.68 g) and triethylamine (3.5 ml) in THE (50 mi) at 0-5 °C was added
dropwise methanesulfonyl chloride (1.84 ml). The reaction mixture was then stirred at room
{emperature for 2.5 hours to afford a yellow suspension. The reaction mixture was then filtered
o remove triethylamine hydrochloride, washing the filter with THF (10 mi). The filtrate was
cooled to 0-5 °C and potassinm 2-methyl-2-butoxide (15.6 mi, 1.7 M solution in toluene) was
added. The reaction mixturc was stirred at room temperature for 15 min and then pourcd into
EtOAc and washed sequentially with water and with saturated brine. The organic phase was
dried over NaySOy4 and concentrated in vacuo. The residue was purified by flash column
chromatography (silica gel; gradient: 0% to 70% EtOAc in hexanes) to afford tert-butyl (RS)-2-
(6-chloropyridin-3-yl)morpholine-4-carboxylate (1.16 g. 26%) as a yellow solid. MS (ISP):
301.2 ([{CHM+HIY), 299.1 ([{PCHM+H]), 245.2 ([{TCLIM+H-C4Hg] ™), 2432
([{PCUMAH-CaHs]).

O tert-Bulyl (RS)-2-(6-(diphenvlmethyleneamino)pvridin-3-vDmorpholine-4-carboxylate

To a stirred solution of tert-butyl (RS)-2-(6-chloropyridin-3-yl)morpholine-4-carboxylate (1.16

g) and benzophenone imine (977 ul) in toluene (35 ml) was added sodium tert-butoxide (597 mg).
The reaction mixture was purged with argon for 10 min. (R)-(+)-2,2"-bis{(diphenylphosphino)-
1.1"-binaphthyl (242 mg) and tris(dibenzylidencacctone)dipalladium(0) (107 mg) were added and
the reaction mixture was heated at 100 °C overnight. The reaction mixture was then cooled to
room temperature, poured into water and extracted twice with EtOAc. The organic layers were
dried over Na2S04 and concentraled in vacuo. The residue was purified by flash column
chromatography (silica gel; gradient: 0% to 30% EtOAc in hexanes) to afford tert-butyl (RS)-2-
(6-(diphenylmethyleneamino)pyridin-3-yhmorpholine-4-carbox ylate (374 mg, 22%) as a yellow

0il. MS (ISP): 444.2 ((M+H]").

o) tert-Butyl (RS)-2-(6-aminopyridin-3-yhmorpboline-4-carboxylate
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To a stirred solution of tert-butyl (RS)-2-(6-(diphenylimethyleneamino)pyridin-3-ylmorpholine-
d-carboxylate (370 mg) in methanol (20 ml) was added ammonium formate (789 mg). The
reaction mixture was degassed by bubbling argon into the mixture for several minutes. 10%
Palladium on activated charcoal (44 mg) was then added and the reaction mixture was stirred at
60 °C for 1 hour, The reaction mixture was then filtered through celite and the filtrate was
concentrated in vacuo. The residue was taken up in E{OAc and the mixture was washed
sequentially with water and with saturated brine. The organic layer was dried over Na,SOQ, and
concenirated in vacuo. The residue was purified by {lash column chromatography (silica gel;
gradient: heptane/dichloromethane/MeOH) to afford tert-butyl (RS)-2-(6-aminopyridin-3-
yhmorpholine-4-carboxylate (171 mg, 73%) as a light yellow oil. MS (ISP): 280.2 (| M+HI").

h) tert-Butyl 2-(6-(5-chloropyridin-2-ylamino)pyridin-3-yDmorpholine-4-carbox vlate

tert-Butyl (RS)-2-(6-aminopyridin-3-yhimorpholine-4d-carboxylate (55 mg), 2,5-dichloropyridine
(29 mg, CAS 16110-09-1) and cesium carbonate (96 mg) were combined with dioxane (2 ml) to
give a yellow suspension. The mixture was degassed by bubbling argon into the mixture for
several minutes. Xantphos (6.84 mg) and tris(dibenzylidencacetone)dipalladium chloroform
complex (6.11 mg) were then added. The reaction mixture was then capped and stirred at 100 °C
overnight. The crude reaction mixtare was cooled fo room temperature and filtered. The {iltrate
was concentrated in vacuo and the residue was purified by flash column chromatography (silica
gel; gradient: 0% to 80% EtOAc in hexanes) to afford tert-butyl 2-(6-(5-chloropyridin-2-
ylamino)pyridin-3-yDmorpholine-4-carboxylate (22 mg, 29%) as a yellow solid. MS (ISP):
393.2 ([{F7CHM+H]), 391.2 ([{PClIM+H.

1) (R8)-5-Chioro-N-(5-(morpholin-2-yDpyridin-2-vDpyridin-2-amine

To a stirred solution of tert-butyl 2-(6-(5-chloropyridin-2-ylamino)pyridin-3-yl)morpholine-4-
carboxylate (22 mg) in acetonitrile (1.5 ml) and water (4.5 ml) was added triflaoroacetic acid (43
u1). The reaction mixturce was then capped and the mixture was shaken at 80 °C for 3 h. The
reaction mixture was then cooled to room temperature and poured into BEtOAc/THF (1:1) and
washed with I M aq. NaOH. The organic layer was dried over Na;SOy4 and concenirated in
vacuo. The crude material was purified by flash column chromatography (Isolute® Flash-NH,
from Separtis; gradient: heptane/EtOAc/MeCGH) to afford (RS)-5-chloro-N-(5-(morpholin-2-
yhpyridin-2-ylpyridin-2-amine (15 mg, 92%) as a colourless amorphous solid. MS (ISP): 2631
(TCOM+HT, 2911 ({PCLYM+HT.
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Example 91
(R5)-5-Bromo-N-(5-(morpholin-2-yh)pyridin-2-y)pyridin-2-amine

The title compound was obtained in analogy to example 90 using 2,5-dibromopyridine (CAS
5 624-28-2) instcad of 2,5-dichloropyridine in step (h). Light yellow solid. MS (ISP): 337.1
{BrIM+HTY, 335.1 ({77 BryM+H]).
Example 92

(RS)-5-Cyclopropyl-N-(5-(morpholin-2-yDpyridin-2-ylpyrimidin-2-amine

\
-

10 The title compound was obtained in analogy to example 90 using 2-chloro-5-
cyclopropylpyrimidine (CAS 166740-44-9) instead of 2,5-dichloropyridine in step (h). White.
MS (ISP): 298.2 ({M+H]").

Example 93
({(R)-4-Morpholin-2-yl-phenyD)-(5-propyl-pyrimidin-2-yl)-amine

/\/EN/T H@\[O]

The title compound was obtained in analogy to example 5 using (R)-2-(4-amino-phenyl)-

15

morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-42-5) in place of (RS)-2-(4-amino-
phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 2-chioro-5-propylpyrimidine (CAS
219555-98-3) instead of 2,5-dichloropyridine in step (a). Off-white solid. MS (ISP): 299.4
20 (IM+H}.
Example 94

(5-Brome-pyrimidin-2-yD)-((R)-4-morphelin-2-yl-phenyl)-amine

H
N NG
JF O\:
2N O
Br j
N
H
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The title compound was obtained i analogy to example 5 using (R)-2-(4-amino-phenyl)-
morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-42-5) in place of (RS)-2-(4-amino-
phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 2,5-dibromopyrimidine (CAS 32779-
37-6) instead of 2,5-dichloropyridine in step (a). White solid. MS (ISP): 337.3 ([{*'Br)M+H]h,
335.3 ({{ "BriM+H]".
txample 95
{(R)-4-Meorpholin-2-yi-phenyh)-(5-triflnoromethyl-pyrimidin-2-vi)-amine

4
N N
- 7
N /Q\
F r /'

N

H
The title compound was obtained in analogy to example 19 using (R)}-2-(4-bromo-phenyl)-
morpholine-4-carboxylic acid tert-butyl ester instead of (S)-2-(4-bromo-phenyl)-morpholine-4-

carboxylic acid tert-buty! ester in step (a). White solid. MS (ISP): 325.3 ((M+H]™).

Example 96
(R8)-5-Chioro-N-(2-fluoro-4-(morphelin-2-yhohenyDpyrimidin-2-amine

=

H
N N
> AN
U Ao
cl & j
N
H

a) 2-Bromo-1-{4-bromo-3-fluoro-phenyl)-ethanone & 2-Chloro-1-{(4-bromo-3-fluoro-phenyl)-

cthanone

To a stirred solution of 4-bromo-3-fluorobenzoyl chloride (5.4 g, CAS 695188-21-7) in
acetonifrile (60 ml) and THE (60ml) at 0-5 °C was added dropwise (trimethylsilyl)diazomethane
(13.6 ml, 2 M solution in diethyl ether). The reaction mixture was stirred at room temperature for
30 min. TLC analysis showed the reaction was complete. Hydrobromic acid (5.15 ml) was then
added dropwise at 0-5 °C and the reaction mixture was stirred at room temperature for 1 hour.
The reaction mixture was then poured into EtOAc and extracted sequentially with aq. NayCOs
solution, water and saturated brine. The organic layer was then dried over Na,SO4 and
concentrated in vacuo to atford a ca 1:1 mixture of 2-bromo-1-(4-bromo-3-{laoro-phenyl)-
ethanone and 2-chloro-1-(4-bromo-3-fluocro-phenyl)-ethanone (6.16 g) as a light yellow solid
which was used in the next step without further purification. MS (EI): 203.2 (| {(*'BriM-CH,CIY
& [{F BriMa-CHaBr]™), 201.2 ([{ ”Br)M-CHCI" & | {7 Br}Mo-CH,Br]).
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b) (RS)-2-(4-Bromo-3-fluoro-phenyl)-oxirane

To a stirred solution of the mixture of 2-bromo-1-(4-bromo-3-fluoro-phenyl)-ethanone and 2-
chioro-1-{(4-bromo-3-fluoro-phenyl)-ethanone (6.16 g) in cthanol (100 ml) at 5 °C was added
portionwise over 5 min NaBH4 (788 mg). The rcaction mixture was then stirred at room
temperature for 1 hour to afford a light yellow solution. TLC analysis showed the reaction was
complete. Sodium methoxide (562 mg) was then added and the rcaction mixture was stirred at
room temperature overnight. TLC analysis showed a small amount of starting material remaining
and so the reaction mixture was stirred at 40 °C for 1 h. The reaction mixture was then poured
into water and extracted twice with EtOAc. The combined organic layers were washed with
saturated brine, then dried over Nap,SOy4 and concentrated in vacuo to alford (RS)-2-(4-bromo-3-
fluoro-phenyl)-oxirane (4.69 g) as a yellow o1l which was used in the next step without further

purification,

) (RS)-1-(4-Bromo-3-tluoro-phenyD-2-(2-hvdroxy-cthylamino)-ethano!l

To a stitred solution of (RS)-2-(4-bromo-3-fluoro-phenyl)-oxirane (4.69 g) in THF (11 ml) was
added 2-aminocthanol (13.2 ml) and the mixture was stirred at room temperature overnight. The
reaction mixture was then poured into brine and cxtracted (wice with EtOAc. The combined
organic layers was dried over Nas50, and concentrated in vacuo 1o afford (RS)-1-(4-bromo-3-
fluoro-phenyl)-2-(2-hydroxy-ethylamino)-cthanol (5.37 g) as a yellow viscous oil which was
used in the next step without further purification. MS (ISP): 280.2 ({{ ngr} M+H]h), 278.1
(1{PBr)M+H.

) (RS)-[2-(4-Bromo-3-fluoro-phenyD-2-hvdroxy-ethvl]-(2-hvdroxy-ethyD)-carbamic acid tert-

butyl ester

To a stirred solution of (RS)-1-{4-bromo-3-fluoro-phenyl)-2-(2-hydroxy-ethylamino)-ethanol
(5.37 g) in dichloromethane (60 ml) was added Boc,O (4.00 g) and the mixture was stirred at
room temperature overnight. The reaction mixture was then poured into water and extracted with
dichloromethane. The organic layer was washed sequentially with 1 M aq. HCY, sat. aq. NaHCO,
solution and saturated brine, then dried over Na2504 and concentrated in vacuo. The residue
was purified by flash column chromatography (silica gel; gradient: 0% to 10% McOH in
dichloromethane) to afford (RS)-[2-(4-bromo-3-fluoro-phenyl)-2-hydroxy-ethyl]-(2-hydroxy-
ethyl)-carbamic acid tert-butyl ester (3.89 g, 45% over 4 steps) as a light yellow viscous oil. MS

(ISP): 380.1 ([{¥'BrIM+HM), 378.2 ([{"BrIM+H]").
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¢) (RS)-2~(4-Bromo-3-fluoro-phenyD-morpholine-4-carboxylic acid tert-butyl ester

To a stirred solution of (RS)-[2-(4-bromo-3-flucro-phenyl)-2-hydroxy-ethyl}-(2-hydroxy-ethyl)-
carbamic acid tert-butyl ester (3.88 g) and triethylamine (1.71 ml) in THF (40 ml) at 0-5 °C was
added dropwise methanesulfonyl chloride (873 pl). The reaction mixture was then stirred at
room temperature for 30 min to afford a white suspension. The reaction mixture was then filtered
to remove triethylamine hydrochloride, washing the filter with THF (6 ml). The filtrate was
cooled to 0-5 °C and potassium 2-methyl-2-butoxide (9.05 mi, 1.7 M solution in toluene) was
added. The reaction mixturc was stirred at room temperature for 1 hour and then poured into
water and extracted twice with EtOAc. The combined organic phases were dried over Na;SOy
and concentrated in vacuo. The residue was purified by flash column chromatography (silica gel;
gradient: 0% 1o 30% EtOAc in hexanes) to alford (RS)-2-(4-bromo-3-{luoro-phenyl)-
morpholine-4-carboxylic acid tert-butyl ester (1.73 g, 47%) as an orange viscous oil. MS (ISP):
306.1 ([{¥ BryM+H-C4H: 1), 304.1 ([{ "B} M+H-CyHal), 262.0 ([{¥ BrIM+H-CyHg-CO,1),
260.1 (1 { " Br}M+H-C4Hy-CO4Y).

£ (RS)-2-]14-(Benzhvdrylidene-amino)-3-fluoro-phenyli-morpholine-4-carbox vlic acid tert-buiyl

To a stirred solution of (RS)-2-(4-bromo-3-fuoro-phenyl)-morpholine-4-carboxylic acid tert-
buotyl ester (1.57 g) and benzophenone imine (1.15 mi) in toluene {40 ml) was added sodium tert-
butoxide (691 mg). The reaction mixture was purged with argon for 10 min. (R)-(+)-2,2"-
bis(diphenylphosphino)-1,1'-binaphthy! (280 mg) and tris(dibenzylideneacetone)dipalladium(0)
(120 mg) were added and the reaction mixture was heated to 100 °C and stirred {or 1 h. The
reaction mixture was poured into water and extracted twice with EtOAc. The organic layers were
dried over Na2504 and concentrated in vacuo. The residue was purified by flash column
chromatography (silica gel; gradient: 0% to 30% EtOAc in hexanes) to afford (RS)-2-[4-
(benzhydrylidene-amino)-3-fluorc-phenylj-morpholine-4-carbox ylic acid tert-butyl ester (2.215
g, quant.) as a ycllow viscous oil. MS (ISP): 461.3 ([M+H]™), 405.4 ((M+H-C4H™. 361.3
((M+H-C4Hg-CO,[").

) {RS)-2-(4-Amino-3-fluoro-phenvl)-mormholine-4-carboxvlic acid tert-butyl ester

To a stirred solution of tert-butyl (RS)-2-[4-(benzhydrylidene-amino)-3-fluoro-phenyl]-

morpholine-4-carboxylic acid tert-butyl ester (2.21 g) in methanoi (40 ml) was added ammonium
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formate (4.54 g). The reaction mixture was degassed by bubbling argon into the mixture for
several minutes. 10% Palladium on activated charcoal (255 mg) was then added and the reaction
mixturc was stirred at 60 °C for 1 hour. The reaction mixture was then filtered through celite and
the filtrate was poured into 1 M aq. NaOH and extracted twice with EtOAc. The combined
organic layers were dried over Na2S04 and concentrated in vacuo. The residue was purified by
flash column chromatography (silica gel; gradient: 0% to 30% EtQGAc in hexanes) to afford
(RS)-2-(4-amino-3-flucro-phenyl)-morpholine-4-carboxylic acid tert-butyl ester (1.42 g, 74%) as
a white solid. MS (ISP): 319.2 ([M+Na]"), 297.3 ({M+H]"), 241.2 ((M+H-C4Hg] "), 1972
([M+H-C4Hs-COh.

I tert-Butyl (RS)-2-(4-(5-chloropyrimidin-2-vlamino)-3-fluorophenvlmorpholine-4-

carboxylate

(RS)-2-(4-Amino-3-fluoro-phenyl)-morpholine-4-carboxylic acid tert-butyl ester (60 mg), 2,5~
dichloropyrimidine (30.2 mg, CAS 22536-67-0) and cesium carbonate (99 mg) were combined
with dioxane (2 ml) to give a yellow suspension. The mixture was degassed by bubbling argon
into the mixture for several minutes. Xantphos (7.03 mg) and
tris(dibenzylideneacetone)dipalladium chloroform complex (6.29 mg) were then added. The
reaction mixtare was then capped and stirred at 120 °C for 2 hours. The crude reaction mixture
was cooled to room temperature and filtered. The {iltrate was concentrated in vacuo and the
residue was purified by flash column chromatography (silica gel; gradient: 0% to 80% EtOAc in
hexanes) to afford tert-butyl (RS)-2-(4-(5-chloropyrimidin-2-ylamino)-3-
fluorophenylymorpholine-4-carboxylate (26 mg, 31%) as a colourless amorphous solid. MS
(ASP): 411.3 (({7CIyM+H)), 409.2 (({PCUM+H] ), 355.3 (1{7CHM+H-CaHs ), 353.3
([{FCHM+H-CH:H.

1) (RSY-5-Chloro-N-(2-fluoro-4-(morvholin-2-yDphenyDpyrimidin-2-amine

To a stirred solution of tert-butyl (RS)-2-(4-(5-chloropyrimidin-2-ylamino)-3-
{Tuorophenyl)morpholine-4-carboxylate (26 mg) in acctonitrile (1.5 ml) and water (4.5 ml) was
added trifluoroacetic acid (49.0 ul). The recaction mixture was then capped and the mixture was
shaken at 80 °C for 3 h. The reaction mixture was then cooled to room temperature and poured
into EtOAC/THF (1:1) and washed with 1 M ag. NaOH. The organic layer was dricd over
NazSOy4 and concentraied in vacuo. The crude material was purified by flash column

chromatography ( Isolute® Flash-NH, from Separtis; gradient: heptane/EtOAc/MeOH) to afford
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(RS)-5-chloro-N-(2-fluoro-4-(morpholin-2-ylphenyl)pyrimidin-2-amine (14 mg, 71%) as a
white solid. MS (ISP): 3111 ([{7CIM+H]"), 309.1 ([ {°CLIM+HT").

Example 97
3 (RS)-5-Ethyl-N-(Z2-fluoro-4-(morpholin-2-yl)phenyl) pyrimidin-2-amine

Wl
[ Nj

The title compound was obfained in analogy to example 96 using 2-chloro-5-ethylpyrimidine
(CAS 111196-81-7) instead of 2,5-dichloropyrimidine in step (h). White solid. MS (ISP): 303.2
([M+H[™).

10 Example 98

(R8)-5-Cyclopropyl-N-(2-fluoro-4-(morpholin-2-yphenyDpyrimidin-2-amine

; NT“ )
VL& \thj

The title compound was obtained in analogy to example 96 using 2-chloro-5-
cyclopropylpyrimidine (CAS 166740-44-9) instead of 2.5-dichloropyrimidine in step (h). White
15 solid. MS (ISP): 315.2 (|M+HT.
Example 99
{R5)-5-Chloro-N-(2-fluoro-4-(morphelin-2-yDphenyD pyridin-2-amine

e
H
X N
o ] N O]
N
¥l

The title compound was obtained in analogy to example 96 using 2,5-dichloropyridine (CAS
20 16110-09-1) instead of 2,5-dichloropyrimidine in step (h). Off-white solid. MS (I5P): 310.1
(LTI MHHTD, 3081 ([{PCHM+H]).
Example 100
(RS)-(5-Ethoxy-pyrimidin-2-y1)-(2-fluero-4-merpholin-2-yl-phenyl)-amine
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a) (RS)-2-14-(5-Ethoxy-pyrimidin-2-vlamino)-3-fluoro-phenvli-morpholine-4-carboxylic acid

To a 10 ml glass vial was added (RS)-2-(4-bromo-3-fluoro-phenyl)-morpholine-4-carbox ylic
acid tert-butyl ester (70 mg, Example 96(e)) and 5-ethoxy-2-pyrimidinamine (40.6 mg, CAS
39268-74-1) in dioxanc (2 ml). The reaciion mixture was purged with argon for 5 min. 2-Di-tert-
butylphosphino-2',4",6"-tritlsopropyltbipheny! (13.6 mg). tris(dibenzylideneacetone)dipalladium{0)
(7.12 mg) and sodium tert-butoxide (21.0 mg) were then added. The vial was capped and heated
at 120 °C for 16 h. The reaction mixture was then filtered through sintered glass and the filirate
was concentrated in vacuo. The residue was purified by flash column chromatography (silica gel;
gradient: 0% to 50% EtOAc in hexanes) to afford (RS)-2-[4-(5-ethoxy-pyrimidin-2-ylamino)-3-
fluoro-phenyl]-morpholine-4-carboxylic acid tert-butyl ester (15 mg, 18%) as a yellow gum. MS

(ISP): 441.4 ([M+Na]"), 419.3 ({(M+H]").

h) (RS)-{5-Ethoxy-pyrimidin-2-vD)-{2-fluoro-4-morpholin-2-vl-phenvi}-amine

To a stirred solution of (RS)-2-{4-(5-ethoxy-pyrimidin-2-ylamino)-3-fluoro-phenyl}-morpholine-
4-carboxylic acid tert-butyl ester (12 mg) in acetonitrile (1.5 ml) and water (3 ml) was added
triffuoroacetic acid (22.0 pl). The rcaction mixture was then capped and the mixturc was shaken
at 80 °C for 3.5 h. The reaction mixture was then cooled to room temperature and poured into
FLOAc and washed with 1 M ag. NaOH. The organic layer was dried over Nay SOy and
concentrated in vacuo. The crade material was purified by flash column chromatography
(Isolute® Plash-NH, from Separtis; gradient: heptane/EtOAc/MeOH) to afford (RS)-(5-ethoxy-
pyrimidin-2-yl)-(2-fluoro-4-morpholin-2-yl-phenyl-amine (10 mg, quant.) as an off-white solid.
MS (ISP): 319.2 (| M+HT").
Example 101
{(RS)-(2-Fluoro-4-morphelin-2-yl-phenyl)-(5-propyl-pyrimidin-2-yl)-amine

[:.‘
Ng N
/\/E;\\l/ \Q[
N Oj
N
H
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The title compound was obtained in analogy to example 96 using 2-chloro-5-propylpyrimidine
(CAS 219555-98-3) instead of 2,5-dichloropyrimidine in step (h). Off-white solid. MS (ISP):
317.2 ((M+H]5).
Example 102

5 (BS)-(8-Brome-pyrimidin-2-yD)-(2-luore-4-morpholin-2-yl-phenyl)-amine

e
N A
N
BI./‘J\¢F!‘l Oj
b

The title compound was obtained in analogy to example 96 using 2,5-dibromopyrimidine (CAS
32779-37-6) instead of 2,5-dichloropyrimidine in step (h). Off-white solid. MS (ISP): 355.3
(L BrIM+HTY, 353.1 ([{ "BryM+H)Y).
10 Example 103
(R)-5-Chloro-N-(4-(morpholin-2-yhphenyDpyrimidin-2-amine

The title compound was obtained in analogy to cxampie 5 using (R)-2-(4-amino-phenyl)-
morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-42-5) in place of (RS)-2-(4-amino-
15 phenyl)-morpholine-4-carboxylic acid lert-butyl ester and 2,5-dichloropyrimidine (CAS 22536-
67-0) instead of 2,5-dichloropyridine in step (a). White solid. MS (ISP): 293.1 ({{/ClIM+H]D),
291.1 ([{PCHM+HT.
Example 104

(8)-5-Chlore-N-(4-(movpholin-2-yDphenyl)pyrimidin-2-amine

H
Ci/C\r(N@,.,, ]:o:]

20 H

The title compound was obtained in analogy 1o example 5 using (S)-2-(4-amino-phenyl)-

morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-43-06) in place of (RS)-2-(4-amino-

phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 2,5-dichloropyrimidine (CAS 22336-

67-0) instcad of 2,5-dichloropyridine in step {a). Off-white solid. MS (ISP): 293.0

25 ({TCUM+HT), 201.1 ([{PCHM+H].



20

25

WO 2612/126922 PCT/EP2012/034939
-95-

Example 165
(5-Ethoxy-pyrimidin-2-y)-((R)-4-morpholin-2-yl-phenyl)-amine

H
N N
R
U/ 0
/\O = ]
N
H

The title compound was obtained in analogy to example 19 using (R)-2-(4-bromo-phenyl)-
morpholine-4-carboxylic acid tert-batyl ester instead of (S)-2-(4-bromo-phenyl)-morpholine-4-
carboxylic acid tert-butyl ester and S-ethoxy-2-pyrimidinamine (CAS 39268-74-1) instead of 5-
trifluoromethyl-pyrimidin-2-ylamine in step (a). White solid. MS (ISP): 301.3 ({M+H]").

Example 106

(5-Ethyl-pyrimidin-2-y1)-((R)-2-methyl-4-morpholin-2-yl-phenyl)-amine

H
N N
(/ N =
_ra
=N ™ O\
!
N/‘
H

a) (R)-teri-Butyl 2-(4-amino-3-methviphenvlmorpholine-4-carboxvlate & (S)-tert-Butyl 2-{4-

amino-3-methvyiphenyhmorpholine-4-carbox ylate

The enantiomers of tert-butyl (RS)-2-(4-amino-3-methylphenyl)morpholine-4-carboxylate (1.18
g, Bxample 76(f)) were separated using chival HPLC (column: Chiralpak AD, 5 x 50 cm; clucnt:
5 % isopropanol/heptane; pressure: 18 bar; flow rate: 35 ml/min) aflording:

{(+)-(R)-tert-Butyl 2-(4-amino-3-methylphenyhmorpholinc-4-carboxylate (453 mg, ycllow oil)
Retention time = 120 min

(-)-(S)-tert-Butyl 2-(4-amino-3~-methylphenylymorpholine-4-carboxylaie (464 mg, yellow oil)

Retention time = 152 min

b) (5-Ethyl-pyrimidin-2-yD-((R)-2-methyl-4-morpholin-2-yl-phenyl)-aming

The title compound was obtained in analogy to example 76 (g)-(h) using (+)-(R)-tert-butyl 2-(4-
amino-3-methylphenylymorpholine-4-carboxylate in place of (RS)-tert-butyl 2-(4d-amino-3-
methylphenylymorpholine-4-carboxylate and 2-chloro-5-ethylpyrimidine (CAS 111196-81-7)
instead of 2,5-dibromopyridine in step (g). Light brown viscous oil. MS (ISP): 299.4 ({M+H1".

Example 107
(5-Ethyl-pyrimidin-2-yD)-((5)-2-methyl-4-morpholin-2-yl-phenyl)-amine
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The title compound was obtained in analogy to example 106 using (-)-(S)-tert-butyl 2-(4-amino-
3-methylphenylymorpholine-4-carboxylate in place of (+)-(R)-tert-butyl 2-(4-amino-3-
methylphenylymorpholine-4-carboxylate in step (b). Orange viscous oil. MS (ISP): 299.4
((M+H]™).

Example 108

(R)-5-Bromeo-N-(5-(morphelin-2-yl)pyridin-2-yDpyridin-2-amine

H
i Xy N iN\
/;\J = O
Br ]
N
H

a) (R)-tert-Butvl 2-(6-aminopyridin-3-yhmorpholine-4-carboxvlate & (S)-tert-Butyl 2-(6-

aminopyridin-3-yvDmorpholine-4-carboxylatc

The enantiomers of (RS)-tert-butyl 2-(6-aminopyridin-3-ylymorpholine-4-carboxylate (430 mg,
Example 90(g)) were separated nsing chiral HPLC (column: Chiralpak AD, 5 x 50 cm; eluent:
5 % isopropanol/heptane; pressure: 18 bar; flow rate: 35 ml/min) affording:

{(+)~(R)-tert-Butyl 2-(6-aminopyridin-3-ylymorpholine-4-carboxylate (157 mg, light yellow
amorphous solid)

Retention time = 93 min

(-)-(S)-tert-Butyl 2-(6-aminopyridin-3-yh)morpholine-4-carboxylate (157 mg, light yellow
amorphous solid)

Retention time = 112 min

b) (R)-5-Bromo-N-(5-(morpholin-2-vlpyridin-2-vDpyridin-2-amine

The title compound was obtained in analogy to example 90 (h)-(i) using (+)-(R)-tert-butyl 2-(6-
aminopyridin-3-yDmorpholine-4-carboxylate in place of (RS)-ter{-butyl 2-(6-aminopyridin-3-
yDhmorpholine-4-carboxylate and 2,5-dibromopyridine (CAS 32779-37-6) instead of 2,5-
dichloropyridine in step (h). Yellow amorphous solid. MS (1SP): 337.0 ({{8I BriM+H1), 335.1
({7 Br)MHHT).
Exampie 109
(5)-5-Bromo-N-(5-(morpholin-2-yDpyridin-2-yDpyridin-2-amine
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The title compound was obtained in analogy to example 108 using (-)-(S)-tert-butyl 2-(6-
aminopyridin-3-ylymorpholine-4-carboxylate in place of (+)-(R)-tert-butyl 2-(6-aminopyridin-3-
yhmorpholine-4-carboxylate in step (b). Ycllow amorphous solid. MS (ISP): 337.0
5 (UVBriM+HTY, 335,10 ([{7BriM+H]).
Example 110
(5-Cyclopropyl-pyrimidin.2-yl)-((R)-2-methyl-4-morpholin-2-yl-phenyl)-amine
o
] NYN\Q
v

The title compound was obtained in analogy to example 106 using (+)-(R)-tert-buiyl 2-(4-amino-

Tz

10 3-methylphenyl)morpholine-4-carboxylate and 2-chloro-5-cyclopropylpyrimidine (CAS 166740-
44-9y instead of 2-chloro-5-ethylpyrimidine in step (b). White solid. MS (ISP): 311.4 ([M+H]™).

Example 111
(5-Cyclopropyl-pyrimidin-2-y)-{(5)-2-methyl-4-morpholin-2-yl-phenyl)-amine

N R
O

The title compound was obtained in analogy to example 106 using (-)-(S)-tert-butyl 2-(4-amino-

15

3-methylphenyl)morpholine-4-carboxylate instead of (+)-(R)-tert-butyl 2-{4-amino-3-
methylphenyl)morpholine-4-carbox ylate and 2-chloro-5-cyclopropylpyrimidine (CAS 166740-
44-9) instead of 2-chloro-5-ethylpyrimidine in step (b). White solid. MS (ISP): 311.4 (IM+H]").
20
Example 112
(5-Ethyl-pyrimidin-2-y1)-((S)-4-piperidin-3-yl-phenyl)-amine

H
N N
\D
! A 1:4,'.0

N
H
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The title compound was obtained in analogy to example 5 using (S)-4-(4-amino-phenyl)-
piperidine-1-carboxylic acid tert-butyl ester (CAS 1171197-20-8) in place of (RS)-2-(4-amino-
phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 2-chloro-5-cthylpyrimidine (CAS
111196-81-7) instead of 2,5-dichloropyridine in step (a). Off-white solid. MS (ISP): 283.4
5 (IM+H].
Example 113
(8)-N-(4-(Morphelin-2-yDphenyl)-5-phenyl-1H-pyrazol-3-amine

I

The title compound was obtained in analogy to example 19 using 5-phenyl-1H-pyrazol-3-amine
10 (CAS 1572-10-7) instead ol 5-trifluoromethyl-pyrimidin-2-ylamine in step (a). Orange solid.
MS (ISP): 321.1 ([M+H]").
Example 114

(5-Ethoxy-pyrimidin-2-yD-((5)-4-piperidia-3-yi-phenyl)-amine

Nenel
o (Nj

H

15 The title compound was obtained in analogy to example 5 using (S)-4-(4-amino-phenyl)-
piperidine-1-carboxylic acid tert-butyl ester (CAS 1171197-20-8) in place of (RS)-2-(4-amino-
phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 2-chloro-5-ethoxypyrimidine (CAS
82153-68-2) instead of 2,5-dichloropyndine in step {a). Off-white solid. MS (J5P): 299.3
([M+HT).

20 Example 115

(8)-N-{4-(Morpholin-2-yl)phenyl)-5-phenyi-1,3,4-oxadiazol-2~-amine

@(/N\N
b4 o
OO
| o
H
The title compound was obtained in analogy to example 19 using 5-phenyl-1,3,4-oxadiazol-2-

amine (CAS 1612-76-6) instead of 5-trifluoromethyl-pyrimidin-2-ylamine in step (a). Off-white
25 solid. MS (ISP): 323.3 ([M+H]").
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Example 116
(5-Ethyl-pyrimidin-2-yD-((R)-2-fluere-4-morpholin-2-yi-phenyl)-amine

\/EP:\‘(R@W:OJ

a) (H)-(R)-2-(4- Amino-3-fluoro-phenvi-morpholine-4-carboxvlic acid tert-butvl ester & (-)-(S)-

2-(4-Amino-3-fluoro-phenvl)-morpholine-4-carboxvlic acid tert-butyl ester

The enantiomers of (RS)-2-{(4-amino-3-fluoro-phenyl)-morpholine-4-carboxylic acid tert-butyl
ester (520 mg, Example 96(g)) were separated using chiral HPLC (column: Chiralpak AD, 5x
50 cm; eluent: 10 % isopropanol/heptane; pressure: 18 bar; flow rate: 35 ml/min) affording:
{(+)-(R)-2-(4-Amino-3-fluoro-phenyl)-morpholine-4-carboxylic acid tert-butyl ester (146 mg,
light yellow solid)

Retention time = 62 min

(-)-(S8)-2-(4-Amino-3-fluoro-phenyl)-morpholine-4-carbox ylic acid {ert-butyl ester (153 mg, off-
white solid)

Retention time = 74 min

b) (5-Eihyl-pyrimidin-2-vi)-((R)-2-[luoro-4-morpholin-2-yi-phenyl)-amine

The title compound was obtained in analogy to example 96 (h)-(1) using (+)-(R)-2-(4-amino-3-
{Tuoro-phenyl)-morpholine-4-carboxylic acid tert-butyl ester in place of (RS)-2-(4-amino-3-
{luoro-phenyl}-morpholine-4-carboxylic acid tert-butyl ester and 2-chloro-5-ethylpyrimidine
(CAS 111196-81-7) instead of 2,5-dichloropyrimidine in step (h). White solid. MS (ISP): 303.3
(IM+H]").
Exampie 117
(8-Ethyl-pyrimidin-2-yi)-((8)-2-fluoro-4-morpholin-2-yl-phenyl)-amine

fa

LT
Sy

H

The title compound was obtained in analogy to example 116 using (-)-(S)-2-{(4-amino-3-fluoro-
phenyl)-morpholine-4-carboxylic acid fert-butyl ester in place of (+)-(R)-2-(4-amino-3-{luoro-
phenyl)-morpholine-4-carboxylic acid teri-butyl ester in step (b). Off-white solid. MS (ISP):
303.3 ({M+HTM.
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Example 118
(5-Cyclopropyl-pyrimidin-2-y1}-(R)-2-fluoro-4-merpholin-2-yl-phenyl)-amine

¥
id
N N
Y
N O j
N
1

The title compound was obtained in analogy to example 116 using (+)-(R)-2-(4-amino-3-fluoro-
phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 2-chloro-5-cyclopropylpyrimidine
(CAS 166740-44-9) in place of 2-chloro-5-cthylpyrimidine in step (b). White solid. MS (ISP):
315.1 ([M+H]™.
Example 119
(5-Cyclopropyl-pyrimidin-2-yi)-((S)-2-fluoro-4d-morpholin-2-yl-phenyi)-amine

]
N

Dad
V/K?N 0,0
)

H
The title compound was obtained in analogy to example 116 using (-)-(S)-2-(4-amino-3-fluoro-
phenyl)-morpholine-4-carboxylic acid tert-butyl ester in place of (+)-(R)-2-(4-amino-3-Tuoro-
phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 2-chloro-5-cyclopropylpyrimidine
(CAS 166740-44-9) in place of 2-chloro-5-ethylpyrimidine in step (b). White solid. MS (ISP):
315.1 (| M+H].
Example 120
{(RS)-MN-(5-Bromopyridin-2-yh)-3-methyl-5-(morpholin-2-yDpyridin-2-amine

A N = 0]
e

i
H

a) (R5)-2-Bromo-3-methvl-5-{oxiran-2-yDovridine

To a stirred suspension of sodium hydride (1.01 g) in THF (20 ml) was added dropwise over 5
min a solution of trimethylsulfonium iodide (4.69 g) in DMSO (20 ml). The reaction mixture
was stirred for 5 minand then cooled to 0 °C. A solution of 6-bromo-5-methyinicotinaldchyde
(4.6 g, CAS 885167-81-7) in THF (15 ml) was added dropwise. The reaction mixture was stirred
at 0 °C for 30 min and then at room temperature overnight. The mixture was then poured into
EtOAC/EZO (1:1) and washed with saturated brine. The organic layer was dried over NaySO4

and concentrated in vacuo. The residue was purified by flash column chromatography (silica gel;
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gradient: 0% to 50% EtOAc in hexanes) to afford (RS)-2-bromo-3-methyl-5-{oxiran-2-
yhpyridine (1.26 g, 26%) as a coloutless oil. MS (ISP): 216.1 ({{¥'BriM+H]™), 214.1
([{"BryM+H]).

b)) (RS)-1-(6-Bromo-5-methyipyridin-3-yD-2-(2-hydrox vethylamino)ethanol

To a stirred solution of (R8)-2-bromo-3-methyl-5-(oxiran-2-yDpyridine (1.4 ) in THF (6 mi)
was added 2-aminoethanol (3.92 ml) and the mixture was stirred at room temperature overnight.
The reaction mixture was then poured into EIOAC/THF (1:1) and the mixture was washed with
saturated brine. The organic layer was dried over NapSOy and concentrated in vacuo 1o afford
(RS)-1-(6-bromo-5-methylpyndin-3-yH-2-(2-hydrox yethylamino)ethanol {1.76 g) as an off-
white solid which was used in the next step without further purification. MS (ISP): 277.0

(L BrIMEHTY, 275.0 (1{BriM+HT™), 258.9 ([{*Br)M+H-H,01"), 257.0 ({{ "Br}M+H-
1,019,

¢) tert-Bulyl (RS)-2-(6-bromo-5-methylpyridin-3-y1)-2-hydroxvethvl{2-hydroxyethyDcarbamate

To a stirred solution of (RS)-1-(6-bromo-5-methylpyridin-3-y1)-2-(2-hydrox yethylamino)ethanol
(1.76 g) in THF (20 ml) was added Boc,O (1.54 g) and the mixture was stirred at room
temperature for 7 hours. The reaction mixtare was then poured into EtOAc and the mixture was
washed sequentially with dilule aq. NaOH and saturated brine. The organic layer was dried over
NaySQ4 and concentrated in vacuo to allord tert-butyl (RS)-2-(6-bromo-5-methylpyridin-3-y1)-2-
hydroxyethyl{2-hydroxyethylcarbamate (2.57 g) as a colourless oil which was used in the next
step without further purification. MS (ISP): MS (ISP): 377.2 ([{¥'BrIM+H]"), 375.2

{7 B M), 321.0 ([{ ¥ BrM+H-C4Hg D), 319.0 (({ ®BrIM+H-CyHs .

d) tert-Buivl (RS)-2-(6-bromo-5-methvipyridin-3-yDmorpholine-4-carboxvlate

To a stirred solution of tert-butyl (RS)-2-(6-bromo-5-methylpyridio-3-yh)-2-hydroxycthyl(2-
hydroxyethyl)carbamate (2.57 g) and triethylamine (1.51 ml) in THF (30 ml) at 0-5 °C was
added dropwise methanesulfonyl chloride (546 13. The reaction mixture was then stirred at room
temperature for 15 min to alford a while suspension. The reaction mixture was (hen filtered to
remove tricthylamine hydrochloride, washing the filter with THE (10 ml). The filtrate was
cooled to 0-5 °C and potassium 2-methyl-2-butoxide (5.62 ml, 1.7 M solution in toluenc) was
added. The reaction mixture was stirred at room temperature for 10 min and then poured into

EtOAc and washed sequentially with water and with saturated brine. The organic phase was
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dried over Nap50, and coneentrated in vacuo. The residue was purified by {lash column
chromatography (silica gel; gradient: 0% to 70% EtOAc in hexanes) to afford fert-butyl (RS)-2-
(6-bromo-5-methylpyridin-3-yl)morpholine-4-carboxylate (1.7 g, 73% over 3 steps) as a
colourless oil. MS (ISP): 359.0 ([{*'Br}M+HT, 357.0 ([{"Br}M+H]"), 303.0 ([{*'Br} M+H-

5 CqHgl"), 301.0 (1{™Br)M+H-CqHs]).

e) tert-Butyl (RS)-2-(6-(diphenvlmethvleneamino)-5-methylpyridin-3-vhmorpholine-4-

To a stirred solution of tert-butyl (RS)-2~(6-bromo-5-methylpyridin-3-yl)morpholine-4-

10 carboxylate (1.7 g) and benzophenone imine (1.2 ml) in toluene (20 ml) was added sodium tert-
butoxide (732 mg). The reaction mixture was purged with argon for 10 min. (R)-(+)-2,2"-
bis(diphenylphosphino)-1,1"-binaphthyl (296 mg) and tris(dibenzylideneacetone)dipalladium(0)
(131 mg) were added and the reaction mixture was heated at 100 °C overnight. The reaction
mixture was then cooled to room temperature, pourcd into water and extracted twice with EtQAc.

15 'The organic layers were dried over NapySO; and concentrated in vacuo. The residue was purified
by flash column chromatography (silica gel; gradient: 0% to 75% EtOAc in hexanes) to afford
tert-bulyl (RS)-2-(6-(diphenylmethyleneamino)-5-methylpyridin-3-yl)morpholine-4-carboxylate
(1.01 g, 46%) as a yellow foam. MS (ISP): 458.3 ({M+H]™).

20 Dtert-Butyl (R3)-2-(6-amino-5-methvlpyridin-3-yDmorpholine-4-carboxvlate

To a stirred solution of tert-butyl (RS)-2-(6-(diphenylmethyleneamino)-5-methylpyridin-3-
ylymorpholine-4-carboxylate (1.0 g) in ethanol (100 ml) was added ammonium formate (14 g).
The reaction mixiure was degassed by bubbling argon into the mixture for several minutes. 10%

Palladium on activated charcoal (2.56 mg) was then added and the reaction mixture was stirred

N
n

at 80 °C for 2 hours. The reaction mixture was then filtered through celite and the filirate was
concenirated in vacuo. The residue was (aken up in EtOAc and the mixture was washed
sequentially with water and with saturated brine. The organic layer was dried over NapSO,4 and
concentrated in vacuo. The residue was purified by flash column chromatography (silica gel;
gradient: heptane/dichloromethane/MeOR) to afford tert-butyl (RS)-2-(6-amino-5-

30 methylpyridin-3-y)morpholine-4-carboxylate (246 mg, 38%) as a colourless otl. MS (ISP):
294.2 ({M+H]™).
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o) terl-Butyl (RS)-2-(6-(5-bromopvridin-2-vlamino)-3-methylpvridin-3-vDmorpholine-4-

carboxylate

tert-Butyl (RS)-2-(6-amino-5-methylpyridin-3-yl)morpholine-4-carboxylate (60 mg), 2.5-
dibromopyridine (72.7 mg, CAS 624-28-2) and cesium carbonate (100 mg) were combined with
dioxane (2 ml) to give a yellow suspension. The mixture was degassed by bubbling argon into
the mixture for several minutes. Xantphos (14.1 mg) and tris(dibenzylideneacetone)dipatiadium
chloroform complex (12.6 mg) were then added. The reaction mixture was then capped and
stirred at 100 °C overnight and then at 120 °C for 2 hours. The crude reaction mixture was
cooled to room temperature and filtered. The filtrate was concentrated in vacuo and the residuc
was purified by flash column chromatography (silica gel; gradient: 0% to 100% EtOAc in
hexanes) to afford tert-butyl (RS)-2-(6-(5-bromopyridin-2-ylamino)-5-methyipyridin-3-
yhmorpholine-4-carboxylate (26 mg, 28%) as a yellow amorphous solid. MS (ISP): 451.1
(H{¥BrIM+H. 449.1 (|{ "BrIM+HI").

h) (RS)-N-(5-Bromopyridin-2-vD-3-methyl-5-{morpholin-2-vlpyridin-2-amine

To a stirred solution of tert-butyl (RS)-2-(6-(5-bromopyridin-2-ylamino)-5-methylpyridin-3-
yhmorpholine-4-carboxylate (26 mg) in acetonitrile (1.5 ml) and water (4.5 ml) was added
trifluoroacetic acid (45 ul). The reaction mixturc was then capped and the mixture was shaken at
80 °C for 3 h. The reaction mixture was then cooled to room temperature and poured into
EtCAc/THF (1:1) and washed with 1 M aq. NaOH. The organic layer was dried over NapSOy
and concentrated in vacuo. The crude material was purified by flash column chromatography
(Isoiui:e® Flash-NH; from Separtis; gradient: heptane/EtOAc/MeGH) to afford (RS)-N-(5-
bromopyridin-2-yh-3-methyl-5-(morpholin-2-ylpyridin-2-amine (11 mg, 54%) as a colouricss

amorphons solid. MS (ISP): 351.1 ([{* Br}M+H]"), 349.1 ([{’Br}M+H]".

Example 121

(RS)-(2-Fluore-4-morpholin-2-yi-phenyl)-(5-trifluoromethyl-pyrimidin-Z-yl)-amine

N N
AN
F l\i/\@(
=N 6]
)
N
H

a) (RS)-2-13-Fluoro-4-(5-trifluoromethvl-pyrimidin-2-viamino)-phenvl]-morpholine-4-

-

carboxvlic acid tert-butyl ester
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To a 20 m] glass vial was added (RS)-2-(4-bromo-3-fluoro-phenyl)-morpholine-4-carboxylic
acid tert-butyl ester (200 mg, example 96(e)) and S-trifluoromethyl-pyrimidin-2-ylamine (145
mg. CAS 69034-08-8) in dioxane (5 mi). The reaction mixture was purged with argon for 5 min.
2-Di-tert-butylphosphino-2',4",6 - triisopropylbiphenyl (38.9 mg),
tris(dibenzylidencacetone)dipalladium(0) (20.3 mg) and sodium tert-butoxide (59.9 mg) were
then added. The vial was capped and heated at 120 °C for 16 h. The reaction mixture was then
filtered through sintered glass and the (iltrate was concentraied in vacuo. The residue was
purified by flash column chromatography (silica gel; gradient: 0% to 50% EtOAc in hepiane) to
afford (RS)-2-[3-fluoro-4-(5-trifluoromethyl-pyrimidin-2-ylamino)-phenyl]-morpholine-4-
carboxylic acid tert-butyl ester (115 mg, 47%) as a yellow gum. MS (ISP): 441.4 ([M-H]").

b) (RS)-(2-Fluoro-4-morpholin-2-yl-phenyl)-(5-trifluoromethyl-pyrimidin-2-yl)-amine

To a stirred solution of (RS)-2-]3-fluoro-4-(5-irifluoromethyl-pyrimidin-2-ylamino)-phenyl]-
morpholine-4-carboxylic acid tert-butyl ester (110 mg) in acetonitrile (2 ml) and water (4 m1)
was added trifluoroacetic acid (190 pl). The reaction mixiure was then capped and the mixture
was shaken at 80 °C for 4 h. The reaction mixture was then cooled to room temperature and
poured into 1 M ag. NaOH and extracted twice with EtOAc. The combined organic layers were |
dried over Na, 5Oy and concentrated tn vacuo. The crude material was purified by {lash column
chromatography (Isolute® Flash-NH, from Separtis; gradient: heptane/EtOAc) to (RS)-(2-fluoro-
4-morpholin-2-yl-phenyl)-(5-triftuoromethyl-pyrimidin-2-yl)-amine (23 mg, 27%) as a white
solid. MS (ISP): 343.1 ([M+H]™).
‘Exampﬁe 122
(5-Isopropoxy-pyrimidin-2-yh-((5)-4-morphelin-2-yl-phenyl)-amine

LT .
)

The title compound was obtained in analogy to example 5 using (5)-2-(4-amino-phenyl)-
morpholine-4-carboxylic actd tert-butyl ester (CAS 1260220-43-6) in place of (RS)-2-{4-amino-
phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 2-chloro-5-(1-methylicthoxy)-
pyrimidine (CAS 169677-67-2) instead of 2,5-dichloropyridine in step (a). Whife solid. MS
(ISP): 315.1 ({M+H]M.
Example 123
{(5-Isepropoxy-pyrimidin-2-yi)-((R )}-4-morpholin-2-vi-phenyl)-amine
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The title compound was obtained in analogy to example 5 using (R)-2-(4-amino-phenyl)-
morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-42-5) in place of (RS)-2-(4-amino-
phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 2-chloro-5-(1-methylethoxy)-
pyrimidine (CAS 169677-67-2) instead of 2,5-dichloropyridine in step (a). White solid. MS
(ISP): 315.1 ((M+H]).

Example 124

(5)-5-(Cyclopropybmethoxy)-N-(4-(morpholin-2-yDphenylpyrimidin-2-amine

H
N N
[ Y '/ [“
V/\OL¢N O ‘[:j

H
The title compound was obtained in analogy to example 5 using (S)-2-(4-amino-phenyl)-
morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-43-6) in place of (RS)-2-(4-amino-
phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 2-chloro-5-(cyclopropylmethoxy)-
pyrimidine (CAS 169677-66-1) instead of 2,5-dichloropyridine in step (a). White solid. MS
(ISP): 327.2 ([M+H]").

Example 125
(R)-5-(Cyclopropylmethoxy)-N-(4-(morpholin-2-yDphenyl) pyrimidin-2-amine

v ey

The title compound was obtained in analogy to example 5 using (R)-2-(4-amino-phenyl)-
morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-42-5) in place of (RS)-2-(4-amino-
phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 2-chloro-5-(cyclopropylmethoxy)-
pyrimidine (CAS 169677-66-1) instead of 2,5-dichloropyridinc in step (2). White solid. MS
(ISP): 327.2 (IM+H]".

Example 126

(&-Bromo-pyrimidin-2-y1)-({R)-2-flnoro-4-morpholin-2-yl-phenyl)-amine
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The title compound was obtained in analogy to example 116 using (+)-(R)-2-{(4-amino-3-fluoro-
phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 2,5-dibromopyrimidine (CAS 32779-
37-6) in place of 2-chloro-5-ethylpyrimidine in step (b). White solid. MS (ISP): 355.0
5 ([(MBrIM+H]Y, 353.0 ({”BriM+HTY).
Example 127

(5-Bromo-pyrimidin-2-yD)-((8)-2-fluoro-4-morpholin-2-yl-phenyl}-amine

A

f R

BF/E;N \©:,,__/OW
([

H
The title compound was obtained in analogy to example 116 using (-)-(S)-2-(4-amino-3-fluoro-
10 phenyl-morpholine-4-carboxylic acid tert-butyl cster in place of (+)-(R)-2-(4-amino-3-fluoro-
phenyl)-morpholine-4-carbox ylic acid tert-butyl ester and 2,5-dibromopyrimidine (CAS 32779-
37-6) in placc of 2-chloro-5-cthylpyrimidine in step (b). White solid. MS (ISP): 355.0
(¥ BrIM+H]™), 353.0 ([{ “BriM+H] Y.

15 Example 128

{(R)-2-Fluore-4-morpholin-2-yl-phenyl)-(5-propyl-pyrimidin-2-yl)-amine

Nm@@

The tile compound was obtained in analogy to example 116 using (+)-(R)-2-(4-amino-3-fluoro-
phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 2-chloro-5-n-propylpyrimidine (CAS
20 219555-98-3) in place of 2-chloro-5-cthylpyrimidine in step (b). White solid. MS (ISP): 317.2
(IM-+HT).
Example 129
{(5)-2-Fluoro-4-morphelin-2-yi-phenyh-(5-propyl-pyrimidin-2-yl)-amine
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Nene
N O
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The title compound was obtained in analogy to example 116 using (-)-(S)-2-(4-amino-3-fluoro-
phenyl}-morpholine-4-carboxvlic acid tert-butyl ester in place of (+)-(R)-2-(4d-amino-3-fluoro-
phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 2-chloro-5-n-propylpyrimidine (CAS
5 219555-98-3) in place of 2-chloro-5-ethylpyrimidine in step (b). Whitc solid. MS (ISP): 317.3
(IM+H]").
Example 130
(5-Chloro-pyrimidin-2-y)-((R)-2-fluero-4-morpholin-2-yl-phenyl)-amine
F

H |
N

(0

N O
BURee

N
H

10 The titic compound was obtained in analogy 1o examplc 116 using (+)-(R)-2-(4-amino-3-fluoro-
phenyl)-morpholine-4-carboxylic acid {ert-butyl ester and 2,5-dichloropyrimidine (CAS 22536-

67-0) in place of 2-chloro-5-ethylpyrimidine in step (b). White solid. MS (ISP): 309.3 (IM+H]™).

Example 131

15 (5-Chloro-pyrimidin-2-yD)-(($)-2-fluero-4-morpholin-2-yl-phenyl)-amine
F
H
Ne N
aae
o =N ]/O\
KN/
H

The title compound was obtainced in analogy to example 116 asing (-)-(3)-2-(4-amino-3-{luoro-
phenyl)-morpholine-4-carboxylic acid terl-butyl ester in place of (+)-(R)-2-(4-amino-3-fluoro-
phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 2,5-dichloropyrimidine (CAS 22536~
20 67-0) in place of 2-chloro-5-ethylpyrimidine in step (b). Off-white solid. MS (ISP): 309.3
(IM+HTY.
Example 132
(5-Ethoxy-pyrimidin-2-y1)-((R)-2-fluoro-d-morpholin-2-yl-phenyl)-amine



WO 2012/126922 PCT/EP2012/054939

-108-
F
H
N
|
£o” A N

J

Iz

The title compound was obtained in analogy to example 116 using (+)-(R)-2-(4-amino-3-fluoro-
phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 2-chloro-5-ethoxypyrimidine (CAS
82153-68-2) in place of 2-chloro-5-ethylpyrimidine in step (b). White solid. MS (ISP): 319.2
5 ([M+HT.
Example 133

(5-Ethoxy~pyrimidin-2-yl)-({(8)-2-fluoro-4-morphoiin-2-yi-phenyl)-amine

WNYN

2N O
ETO/\'// A,[ j

N

H

The title compound was obtained in analogy to example 116 using (-)-(5)-2-(4-amino-3-{luoro-
10 phenylh)-morpholine-4-carboxylic acid tert-butyl ester in place of (+)-(R)-2-(4-amino-3-fluoro-
phenyl)-morpholinc-4-carboxylic acid tert-butyl ester and 2-chloro-S-ethoxypyrimidine (CAS

82153-68-2) in place of 2-chloro-S-ethylpyrimidine in step (b). Off-white solid. M5 (ISP): 319.2

((M+H]™).
Exaraple 134
15 {{R)-2-Fluoro-4-morpholin-2-yi-phenyl)-(5-trifluoromethyl-pyrimidin-2-yl)-amine

WM

saql

Fac’/\?i j

Sy

H

The title compound was obtained in analogy to example 116 using (+)-(R)-2-(4-amino-3-fluoro-
phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 2-chloro-5-(trifluoromethyl)-
pyrimidine (CAS 69034-12-4) in place of 2-chloro-5-ethylpyrimidine in step (b). Yellow solid.
20 MS (ISP): 343.1 ([M+H].
Example 135
((5)-2-Fluoro-4-morpholin-2-yi-phenyl)-(5-triflusromethyl-pyrimidin-2-yD-amine
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The title compound was obtained in analogy to example 116 using (-)-(5)-2-(4-amino-3-fluoro-
phenyl)-morpholine-4-carboxylic acid tert-butyl ester in place of (+)-(R)-2-(4-amino-3-{tuoro-
phenyl)-morpholine-4-carbox ylic acid tert-buty! cster and 2-chloro-5-(trifluoromethyl)-
5  pyrmidine (CAS 69034-12-4) in place of 2-chloro-5-cthylpyrimidine in step (b). Yellow solid.
MS (ISP): 343.1 ((M+HTY).
Example 136

{(5)-4-Morpholin-2-yl-phenyD-[5-(2,2,2-trifluoro-ethoxy)-pyrimidin-2-yl]-amine

jehe
Fe” 0 ~ N [OW
o

H

10 The title compound was obtained in analogy to example 5 nsing (S)-2-(4-amino-phenyl)-
morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-43-6) in place of (RS)-2-(4-amino-
phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 2-chloro-5-(2,2,2-trifluorocthoxy)-
pyrimidine (CAS 145948-01-2) instead of 2,5-dichloropyridine in step (a). White solid. MS
(ISP): 355.2 ((M+H]").

15 Example 137

({R)-4-Merpholin-2-yl-phenyl)-{5-(2,2,2-trithuore-ethoxy }-pyrimidin-2-ylJ-amine

The fitle compound was obiained in analogy to example 5 using (R)-2-(4-amino-phenyl)-
morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-42-5) i place of (R8)-2-(4-amino-
20 phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 2-chloro-5-(2.2,2-irifluorocthoxy)-
pyrimidine (CAS 145948-01-2) instead of 2,5-dichloropyridine in step (a). White solid. MS
(ISP): 355.2 ((M+H]M.
Example 138
[5-(2-Methoxy-ethoxy)-pyrimidin-2-yi]-((8)-4-morpholin-Z-yi-phenyl)-amine
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The title compound was obtained in analogy to example 5 using (S)-2-(4-amino-phenyl)-
morpholine-4-carboxylic acid tert-butyl ester (CAS 126022(-43-6) in place of (RS)-2-(4-amino-
phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 2-chloro-5-(2-
methoxyethoxy)pyrimidine (CAS 61533-68-4) instead of 2,5-dichloropyridine in step {(a).
White solid. MS (ISP): 331.2 ((M+H]).
Example 139
i5-(2-Methoxy-ethoxy)-pyrimidin-2-yH-((R)-4-morpholin-2-yl-phenyl)-amine
e

/O\’/\O =N S o)

The title compound was obtained in analogy to example 5 using (R)-2-{4-amino-phenyl)-
morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-42-5) in place of (RS)-2-(4-amino-
phenyl)-morpholine-4-carbox ylic acid tert-butyl ester and 2-chloro-5-(2-
methoxyethoxy)pyrimidine (CAS 61533-68-4) instead of 2,5-dichloropyridine in step (a).
White solid. MS (ISP): 331.2 ((M+H]").

Example 140

(R5)-(1-Methyl-1H-pyrazol-3-y)-(4-morpholin-2-yi-phenyl)-amine

H
N
B

The title compound was obtained in analogy to example 19 using (RS)-2-(4-bromo-phenyl)-
morpholine-4-carboxylic acid tert-butyl ester instead of (5)-2-(4-bromo-phenyl)-morpholine-4-
carboxylic acid tert-butyl ester and 3-amino-1-methylpyrazole (CAS 1904-31-0) instead of 5-
trifluoromethyl-pyrimidin-2-ylamine in step (a). Off-white solid. MS (ISP): 259.2 ([M+H]").

Example 147
[5-(3,4-Dimethoxy-phenyD)-pyrimidin-2-y11-{({(8)-4-morpholin-2-yl-phenyl)-amine
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The title compound was obtained in analogy to example 5 using (5)-2-(4-amino-phenyl)-
morpholine-4-carbox ylic acid tert-butyl ester (CAS 1260220-43-6) in place of (RS)-2-(4-amino-
phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 2-chloro-5-(3,4-

5 dimethoxyphenyl)pyrimidine (CAS 76972-10-6) instead of 2,5-dichloropyridine in step (a).
White solid. MS (ISP): 393.2 ({M+H]").

Example 142
{5-(3.4-Dimethoxy-phenyl)-pyrimidin-2-yl [-((R)-4-morphelin-2-yi-phenyl)-amine

H
N N
AN 74
ohd
/ N Oj
~o N
S H
10 -

The title compound was obtained in analogy to example 5 using (R)-2-(4-amino-phenyl)-
morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-42-5) in place of (RS)-2-(4-amino-
phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 2-chloro-5-(3,4-
dimethoxyphenyDpyrimidine (CAS 76972-10-6) instead of 2,5-dichloropyridine in step (a).

15 White solid. MS (ISP): 393.2 ((M+H]h.

Example 143

(RS)-(4-Bromo-1-methyl-1H-pyrazol-3-yl)~(4-morpholin-2-yl-phenyl)-amine
B

Y oH
N
Q/W/
N )
/ j
N
H

20 The title compound was obtained in analogy to example 19 nsing (RS)-2-(4-bromo-phenyt)-
morpholine-4-carboxylic acid tert-butyl ester instead of (S)-2-(4-bromo-pheny!)-morpholine-4-
carboxylic acid tert-butyl ester and 3-amino-4-bromo-1-methylpyrazole (CAS 146941-72-2)
instead of S-trifluoromethyl-pyrimidin-2-ylamine in step (a). Off-white solid. MS (ISP): 339.1
T BrIM+HT), 3372 (' BrIM+HTH.
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Example 144
(R)-2-Fluore-4-morpholin-2-yi-phenyl)-{5-(2,2,2-triflnoro-ethoxy)-pyrimidin-2-yi]-amine

AN =
/\/“/\,;/\Nr \1 O
FCT O j
N
H

The title compound was obtained in analogy to example 116 using (+)-(R)-2-(4-amino-3-[luoro-
phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 2-chloro-5-(2,2,2-trifluoroethoxy)-
pyrimidine (CAS 145948-01-2) in place of 2-chloro-5-ethylpyrimidine in step (b). Whitc solid.
MS (ISP): 373.1 (IM+H]M).
Exampie 145
((5)-2-Fluero-4-morpholin-2-yl-phenyl)-[5-(2,2,2-trifluoro-ethoxy)-pyrimidin-2-yl -amine

H

I:
!
N N
X -2
(Y U]
N AN \/l """" /O
F.C O

The title compound was obtained in analogy to example 116 using (-)-(85)-2-{(4-amino-3-fluoro-
phenyl}-morpholine-4-carboxylic acid tert-butyl ester in place of (+)-(R)-2-(4-amino-3-flucro-
phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 2-chloro-5-(2,2,2-trifluorocthox y)-
pyrimidine (CAS 145948-01-2) in place of 2-chloro-5-cthylpyrimidine in step (b). White solid.
MS (ISP): 373.1 (IM+HT").

Example 146

(B5)-(1-Cyclopropylmethyl-1H-pyrazol-3-yl)-(4d-morpholin-2-yi-phenyl)-amine

The title compound was obtained in analogy to example 19 using (RS)-2-(4-bromo-phenyl)-
morpholine-4-carboxylic acid tert-butyl ester instead of (5)-2-(4-bromo-phenyl)-morpholine-4-
carboxylic acid tert-butyl ester and [1-(cyclopropylmethyl)- 1H-pyrazol-3-yljamine (CAS
899899-07-1) instead of 5-trifluoromethyl-pyrimidin-2-ylamine in step (a). Off-white solid. MS
(ISP): 299.3 (IM+H]M.
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Example 147
(5-Furan-2-yb-pyrimidin-2-yD-((8)-4-morpholin-2-vi-phenyl)-amine

H
N N
C )
H

The title compound was obtained in analogy to example 5 using (S)-2-(4-amino-phenyl)-
morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-43-6) in place of (RS)-2-(4-amino-
phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 2-chloro-5-(2-furanyl)-pyrimidine
{(CAS 63558-66-7) instead of 2.5-dichloropyridine in step (a). White solid. MS (ISP): 323.2
(IM+H1Y.

Example 148

(5-Faran-2-yl-pyrimidin-2-yD-({(R)}-4-morpholin-2-yl-phenyl)-amine
H

A
g N N
\ 6 kﬁj
The title compound was obtained in analogy to example 5 using (R)-2-(4-amino-phenyt)-
morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-42-5) in place of (RS)-2-(4-amino-
phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 2-chloro-5-(2-furanyl)-pyrimidine
(CAS 63558-66-7) instead of 2,5-dichloropyridine in step (a). White solid. MS (ISP): 323.2
((M+H1D).

Example 149

(RS)-N-(2-Chloro-4-(morpholin-2-ylphenyl)-5-cyclopropylpyrimidin-2Z-amine
¢l
NN
T
N o)

N

N/‘
H

a) 2-Bromo-1-(4-bromo-3-chlorophenvlethanone & 2-Chloro-1-(4-bromo-3-

chlorophenyllethanone

To a stirred solution of 4-bromo-3-chlorobenzoyl chloride (16.4 g, CAS 21900-32-3) in
acetonitrile (80 mi) and THF (120ml) at 0-5 °C was added dropwise
(trimethylsilyl)diazomethane (38.8 inl, 2 M solation in diethyl ether). The reaction mixture was

stirred at room temperatare for 30 min. TLC analysis showed the reaction was complete.
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Hydrobromic acid (14.6 ml) was then added dropwise at 0-5 °C and the reaction mixture was
stirred at room temperature [or 30 min. The reaction mixture was then poured into EtOAc and
extracted sequentially with aq. NapyCO+ solution, water and saturated brine. The organic layer
was then dried over Na,SO4 and concentrated in vacuo to afford a ca 1:1 mixture of 2-bromo-1-
{(4-bromao-3-chlorophenyljethanone and 2-chloro-1-(4-bromo-3-chlorophenyljcthanone (18.4 g)

as a brown solid which was used in the next step without further purification.

D) (RS)-2-(4-Bromo-3-chloro-phenyD-oxirane

To a stirred solution of the mixture of 2-bromo-1-(4-bromo-3-chlorophenyl)ethanone and 2-
chloro-1-(4-bromo-3-chlorophenyljethanone (18.4 g) in ethanol (200 ml) at 5 °C was added
portionwise over 5 min NaBH, (2.23 g). The reaction mixture was then stirred at room
temperature for 90 min fo afford a yellow solution. TLC analysis showed the reaction was
complete. Sodium methoxide (1.59 g) was then added and the reaction mixiure was stirred at

50 °C for 4 h. TLC analysis showed the reaction was complete. The reaction mixture was then
pourcd into TBME and washed with saturated brine. The organic layer was separated, then dried
over NapSOy and concentrated in vacuo to afford (RS)-2-(4-bromo-3-chloro-phenyl)-oxirane

(15.2 g) as a brown o1l which was uscd in the next step without (urther purification.

¢} {RS)-1-{4-bromo-3-chlorophenyl)-2-(2-hvdroxyethvlamino)ethanol

To a stirred solution of (RS)-2-{(4-bromo-3-chloro-phenyl)-oxirane (15.2 g) in THF (40 ml) was
added 2-aminoethanol (35.1 ml) and the mixture was stirred at room temperature for 7 hours.
The reaction mixture was then poured into EIOGAc/THF (1:1) and washed with saturated brine.
The organic layer was separated and was then dried over Na,SO, and concentrated in vacuo 0
afford (RS5)-1-(4-bromo-3-chlorophenyl)-2-(2-hydroxyethylamino)ethanol (19.0 g) as a yellow
oil which was used in the next step without further purification. MS (ISP): 298.1

A{TBATCHIMEHTY, 296.0 ({P' B CLor ByC IMAHT, 293.9 (1{ B CHIMA+H].

d) tert-Butyl {RS)-2-(4-bromo-3-chiorophenvl)-2-hvdroxvethyvl(2-hvdroxvethyDcarbamaie

To a stirred solution of (RS)-1-(4-bromo-3-chlorophenyl)-2-(2-hydroxyethylamino)ethanol (19.0
g) in dichloromethanc (200 ml) at 0 °C was added BocyO (14.1 g) and the mixture was then

stirred at room temperature overnight. The reaction mixture was then poured into EtOAc and the
mixture was washed sequentially with dilute aq. sodium hydroxide and with saturated brine. The

organic phase was separated and then dried over Na;SO4 and concentrated in vacuo. The residuc
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was purificd by flash column chromatography (silica gel; gradient: MeOM/dichloromethane 20/1)
to afford tert-butyl (RS)-2-(4-bromo-3-chlorophenyl)-2-hydroxyethyl(2-hydroxyethyl)carbamate
(12.7 g.50% over 4 steps) as a yellow oil. MS (ISP): 398.0 ([{8'Br347Cl}M+H]+), 395.9
([{*'BrPClor PBr’Cl IM+HT), 393.9 ([{ ”Br°ClYM+H]Y).

e) tert-Butyl (RS)-2-(4-bromo-3-chlorophenvhmorpholine-4-carbox vlate

To a stirred solution of tert-butyl (RS)-2-(4-bromo-3-chlorophenyl)-2-hydrox yethyi(2-
hydroxyethyl)carbamate (12.7 g) and triethylamine (6.72 ml) in THF (150 ml) at 0-5 °C was
added dropwisc methancsulfonyl chloride (2.76 ml). The reaction mixture was then stirred at
room temperature for 60 min to alford a white suspension. The rcaction mixture was then filtered
to remove iriethylamine hydrochloride, washing the [ilter with THEF (20 ml). The filtrate was
cooled to 0-5 °C and potassium 2-methyl-2-butoxide (28.4 ml, 1.7 M solution in toluene) was
added. The reaction mixture was stirred at room temperature for 30 min and then poured into
EtOAc and washed sequentially with dilute aq. HCl, water and saturated brine. The organic
phase was separaicd and was then dried over Na,SOy4 and concentrated in vacuo. The residue
was purified by flash column chromatography (silica gel; gradient: 0% to 50% EtOAc in hexanes)
to afford tert-butyl (RS)-2-(4-bromo-3-chlorophenylymorpholine-4-carboxylate (9.32 g, 77%) as
a yellow oil. MS (ISP): 324.0 ([{*'Br*'CI}M+H-CyHgl), 321.9 ([{"'Br°Cl or *Br’ClLIM+H-
CaHislh), 319.9 (1 {7Br>ClyM+H-CaHgl ), 279.9 ( {¥'Br¥ Cl) M+H-C,Hg-CO, ), 277.9

(¥ BrPCl or PBrClIM+H-CyHg-CO,1™), 276.0 ([{ “Br Cl}M+H-C4Hg-CO, 1.

D) tert-Butyl (RS)-2-(3-chloro-4-(diphenvimethvlencamino)phenvlmorpholine-4-carbox viate

To a stirred solution of afford tert-butyl (R5)-2-(4-bromo-3-chlorophenylymorpholine-4-
carboxylate (0.50 g) and benzophenone imine (253 mg) in toluene (5 ml) was added sodinm tert-
butoxide (204 mg). The reaction mixture was purged with argon for 10 min. (R)-(+)-2,2"
bis{diphenylphosphino)-1,1"-binaphthyl (82.7 mg) and tris(dibenzylideneacetone)dipalladium(0)
(36.5 mg) were added and the reaction mixture was heated to 90 °C and stirred for 16 h. The
reaction mixture was poured into BtOAc and washed sequentially with dilute aq. HC], water and
saturated brine. The organic phase was separated and was then dried over Na2S504 and
concentrated in vacuo. The residue was purified by [lash column chromatography (silica gel;
gradient: 0% to 50% EtOAc in hexanes) to afford tert-butyl (RS)-2-(3-chloro-4-
(diphenylmethyleneamino)phenyl)ymorpholine-4-carboxylate (639 mg, quant.) as a yellow oil.

MS (ISP): 479.1 (1 {¥"CLYM+H]), 477.1 ([ {PCHIM+H] ).
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&) teri-Butvl (RS)-2-(4-amino-3-chlorophenylmorpholine-4-carboxylate

To a stirred solution of tert-butyl (RS)-2-(3-chloro-4-
(diphenyimethylencamino)phenyl)morpholine-4-carboxylate (0.63 g) in methanol (8 ml) were
added sodinm acetate (325 mg) and hydroxylamine hydrochloride (202 mg). The reaction
mixture was stirred at room tempearture for 16 hours and then at 60 °C for 1 hour. The reaction
mixture was then cooled to room temperature and concentrated in vacuo. The residue was
purified by flash column chromatography (silica gel; gradient: 0% to 70% EtOAc in hexanes) to
afford tert-butyl (RS)-2-(4-amino-3-chlorophenyl)morpholine-4-carboxylate (345 mg, 84%) as a
white solid. MS (ISP): 337.2 ({{CIIM+Nal"), 335.1 ([{"CUM+Nal"), 314.9 (| {'CLIM+H],
313.0 ([{PCHM+H], 2591 ({7 CLM+H-CaHg ], 257.1 ([{ PCIMHH-C4Hl ), 215.3
([{P7CH M+H-CyHs-CO,Th, 213.0 ([{PCUM+H-C,He-COL .

h) tert-Butyl (RS)-2-(3-chloro-4-(5-cyclopropylnyrimidin-2-vlamino)nhenvDmorpholine-4-

carboxylate

tert-Butlyl (R5)-2-(4-amino-3-chlorophenylymorpholine-4-carboxylate (70 mg), 2-chloro-5-
cyclopropylpyrimidine (45.0 mg, CAS 166740-44-9) and cesium carbonate (109 mg) were
combined with dioxane (2 ml) to give a yellow suspension. The mixture was degassed by
bubbling argon into the mixiure for several minutes. Xantphos (7.77 mg) and
tris(dibenzylidencacetone)dipaliadinm chloroform complex (6.95 mg) were then added. The
reaction mixture was then capped and stirred at 120 °C for 16 hours. The crude reaction mixture
was cooled to room temperature and fillered. The filtrate was concentrated in vacuo and the
residue was purified by flash column chromatography (silica gel; gradient: 0% to 75% FEtOAc in
hexanes) to afford tert-butyl (RS)-2-(3-chloro-4-(5-cyclopropylpyrimidin-2-
ylamino)phenylymorpholine-4-carboxylate (48 mg, 50%) as a colourless amorphous solid. MS

(ISP): 433.2 (1{"CIYM+H)), 431.2 ([ {PCHM+HTY.

DARSHN-2-Chioro-4-(morpholin-2-yDphenvh)-5-cvelopropylpyrimidin-2-amine

To a stirred solation of tert-butyl (RS)-2-(3-chloro-4-(5-cyclopropylpyrimidin-2-
ylamino)phenyl)morpholine-4-carboxylate (35 mg) in acetonitrile (1.5 ml) and water (4.5 mi)
was added trifluoroacetic acid (77.3 ul). The reaction mixture was then capped and the mixture
was shaken at 80 °C for 3 h. The reaction mixture was then cooled to room temperature and
poured into BEtOAc/THE (1:1) and washed with | M aqg. NaOH. The organic layer was dried over

Naz504 and concentrated in vacuo. The crude material was purified by flash column
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chromatography (130111te® Flash-NH; [rom Separtis; gradient: heptanc/EtOAc/MeOH) to afford
(RS)-N-{2-chioro-4-(morpholin-2-yhphenyl)-5-cyclopropylpyrimidin-2-amine (28 mg, 76%) as
a white solid. MS (ISP): 333.1 ([{7ClIM+HTH), 331.1 (| {CUM+HTY.

5 Example 159

(RS)-[1-(2,2-Difluero-ethyl)- 1 H-pyrazol-3-yl]-(4-morpholin-2-yl-phenyl)-amine
H
N
as
£ NN 0

o 9

morpholinc-4-carboxylic acid tert-butyl ester instead of (5)-2-(4-bromo-phenyl)-morpholine-4-
10 carboxylic acid tert-butyl cster and 1-(2,2-difluoro-cthyl)-1H-pyrazol-3-ylamine (CAS 1006462-
38-9) instead of S-trifluoromethyl-pyrimidin-2-ylamine in step (a). Off-white solid. MS (ISP):
309.4 (IM+HI™).
Example 151

((R)-2-Fluore-d-morpholin-2-yl-phenyl)-[5-(2-methoxy-ethoxy)-pyrimidin-2-yl}-amine

F
H
N N
X =
O L/\Nr [ O
P \/\O - SN j
N
H

15
The title compound was obtained in analogy to example 116 using (+)-(R)-2-(4-amino-3-fluoro-
phenyl)-morpholine-4-carbox ylic acid tert-butyl ester and 2-chloro-5-(2-
methoxyethoxy)pyrimidine (CAS 61533-68-4) in place of 2-chloro-5-ethylpyrimidine in step (b).
Colourfess gum. MS (ISP): 349.2 ([M+H]™).

20

Example 152

((8)-2-Fluoro-4-morpholin-2-yi-phenyi)-{5-(2-methoxy-ethoxy)-pyrimidin-2-yl]-amine
F

NYQ
e Q[:j

The title compound was obtained in analogy to example 116 using (-)-(S)-2~(4-amino-3-fluoro-

25  phenyl)-morpholine-d-carboxylic acid tert-butyl ester in place of (+)-(R)-2-(4-amino-3-fluoro-
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phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 2-chloro-5-(2-
methoxyethoxy)pyrimidine (CAS 61533-68-4) in place of 2-chloro-5-ethylpyrimidine in step (b).
Colourless gum. MS (I5P): 349.2 ((M+H] ™).

5 Example 153

{{(S)-4-Wiorpholin-2-yl-phenyl)-2-triflnoromethyl-pyrimidin-5-y)-amine
H

The title compound was obtained in analogy to example 5 using (8)-2-(4-amino-phenyl)-
morpholine-4-carboxylic acid tert-butyl cster (CAS 1260220-43-6) in place of (RS)-2-(4-amino-
10 phenyl)-morpholine-4-carboxylic acid teri-butyl cster and 5-chloro-2-trifluoromethylpyrimidine
(CAS 845618-08-8) instead of 2,5-dichloropyridine in siep (a). White solid. MS (1SP): 325.3
([M+H]™).
Example 154
((R)-4-Morpholin-2-yl-phenyD-(2-trifluoromethyl-pyrimidin-5-yi)-amine

H
N;“\/(N ]
AT Ty
N
H

The title compound was obtained in analogy to ecxample 5 using (R)-2-(4-amino-phenyl)-

15

morpholine-d-carboxylic acid tert-butyl ester (CAS 1260220-42-5) in place of (RS)-2-{4-amino-
phenyl)-morpholine-4-carboxylic acid teri-butyl ester and 5-chloro-2-trifluoromethylpyrimidine
(CAS 845618-08-8) instead of 2,5-dichloropyridine in step (a). White solid. MS (ISP): 325.3
20 ((M+H]).
Example 155
(BS)-(4-Morpholin-2-yi-pheny))-(1H-pyrazol-3-yl)-amine

H

N
ad
N o
: )
N
H
The title compound was obtained in analogy to cxample 19 using (RS)-2-(4-bromo-phenyl)-

25  morpholine-4-carboxylic acid tert-butyl ester instead of (8)-2-(4-bromo-phenyl)-morpholine-4-

carboxylic acid tert-butyl ester and 3-aminopyrazole-1-carboxylic acid tert-butyl ester (CAS
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863504-84-1) instcad of S-trifluoromethyl-pyrimidin-2-ylamine in step (a). Orange gum. MS
(ISP): 245.3 ({M+H]").
Example 156
(5-Methyl-pyrazin-2-yD-((5)-4-morpholin-2-yl-phenyl)-amine

The title compound was obtained in analogy to cxample 5 using (S)-2-(4-amino-phenyl)-
morpholine-4-carboxylic acid teri-butyl ester (CAS 1260220-43-6) in place of (RS)-2-{4-amino-
phenyl)-morpholine-4-carboxylic acid tert-butyl cster and 2-chloro-5-methylpyrazine (CAS
59303-10-5) instead of 2,5-dichloropyridine in step (a). White solid. MS (ISP): 271.4 ({M+H]™).
10
Example 1587
(5.Methyl-pyrazin-2-yD)-((R)-4-morpholin-2-yi-phenyl)-amine

H

/E:j N©\[o
B
H

The title compound was obtained in analogy 1o example 5 using (R)-2-(4-amino-phenyl)-
15 morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-42-5) in place of (RS)-2-(4-amino-
phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 2-chloro-S-methylpyrazine (CAS

59303-10-5) instead of 2,5-dichloropyridine in step {a). White solid. MS (ISP): 271.4 ({M+H]").

Example 158
20 2-({8)-4-Merpholin-2-yl-phenylamine)-pyrimidine~-5-carboxylic acid methylamide

H
Ny N
=

yone

HIN N Iy P, O
0O ( j

N
H

The title compound was obtained in analogy to example 5 using (S)-2-(4-amino-phenyl)-
morpholinc-4-carboxylic acid tert-butyl ester (CAS 1260220-43-6) in place of (RS)-2-(4-amino-
phenyly-morpholine-4-carboxylic acid {ert-butyl ester and 2-chloro-N-methyipyrimidine-5-

25  carboxamide instead of 2,5-dichloropyridine in step (a). White solid. MS (ISP): 314.2 ((M+H]").
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Example 159
2-({R)-4-Morpholin-2-yl-phenylamino)-pyrimidine-5-carboxylic acid methylamide

i
E\k N =
LT U\[
HF\FW =N [ 9]
Q j
N
H

The title compound was obtained in analogy to example 5 using (R}-2-(4-amino-phenyi)-
5 morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-42-5) in place of {RS)-2-(4-amino-
phenyl)-morpholine-4-carboxylic acid terl-butyl ester and 2-chloro-N-methylpyrimidine-5-

carboxamide instead of 2,5-dichloropyridine in step (a). White solid. MS (ISP): 314.2 ({M+H]").

Example 160

1o {(6-Methyl-pyridazin-3-y1)-((8)-4-morpholin-2-vi-phenyl)-amine
H

B "

AN ]:Oj
N
H

The title compound was obtained in analogy to example 5 using (8)-2-(4-amino-phenyl)-
morpholine-4-carboxylic acid lert-butyl ester (CAS 1260220-43-6) in place ol (RS)-2-(4-amino-
phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 3-chloro-6-methylpynidazine (CAS
15 1121-79-5) instead of 2,5-dichloropyridine in step (a). Off-white solid. MS (ISP): 2714
(IM+H].
Example 161
(1-Benzyl-1H-pyrazol-3-yD-((8)-4-morpholin-2-yi-phenyl)-amine

o ()

20 The title compound was obtained in analogy to example 19 nsing |-benzyl-1H-pyrazol-3-

ylamine (CAS 21377-09-3) instead of 5-trifluoromethyl-pyrimidin-2-ylamine in step (a), Off-

Example 162
25 (1-Benzyl-1H-pyrazol-3-y)-((R)-4-morpholin-2-yi-phenyl)-amine
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H
N
a4
NN QO
N 1)
= N
H
The title compound was obtained in analogy to example 19 using (R)-2-(4-bromo-phenyl)-
morpholine-4-carboxylic acid tert-butyl ester instead of (5)-2-(4-bromo-phenyl)-morpholine-4-
carboxylic acid tert-butyl ester and 1-benzyl-1H-pyrazol-3-ylamine (CAS 21377-09-3) instead of
S-trifluoromethyl-pyrimidin-2-ylamine in step (a). Off-white solid. MS (ISP): 335.4 ([M+H]™").

Example 163

((5)-4-Morpholin-Z-yl-phenyl)-(1-phenyl-1H-pyrazol-3-yD-amine
H

N

~:~’ )

\_/ h
10 The title compound was obtained in analogy to example 19 using 1-phenyl-1H-pyrazol-3-
ylamine (CAS 1128-56-9) instead of 5-trifluoromethyl-pyrimidin-2-ylamine in step (a). Off-
white solid. MS (ISP): 321.2 (|M+H]").
Example 164

((R)-4-Morpholin-2-yl-phenyl}-(1-phenyi-1H-pyrazol-3-yl}-amine

S

The title compound was obtained in analogy to example 19 using (R)-2-(4-bromo-phenyl)-
morpholine-4-carboxylic acid tert-butyl ester instead of (8)-2-(4-bromo-phenyl)-morpholine-4-
carboxylic acid tert-butyl esier and 1-phenyl-1H-pyrazol-3-ylamine (CAS 1128-56-9) instead of
S-triflaoromethyl-pyrimidin-2-ylamine in step (a). Light yellow solid. MS (ISP): 321.2
20 (MA+H]D).
Example 165
((5)-4-Morphelin-2-yl-phenyl)-(5-oxetan-3-yl-pyridin-2-y1)-amine
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a) 2-Chloro-5-oxetan-3-vl-pyridine

To a solution of 2-chloropyridine-5-boronic acid (315 mg, CAS 444120-91-6) in isopropanol (2
ml) in a 10 mL microwave vial were added nickel iodide (18.8 mg), trans-2-aminocyclohexanol
hydrochloride (9.21 mg) and sodium bis(trimethylsily)amide (387 mg). Argon was bubbled into
the reaction mixture for 5 min. A solution of 3-iodo-oxetane (190 mg, CAS 26272-85-5) in
isopropanol (.25 ml) was then added. The vial was then capped and heated in the microwave at
80 °C for 20 min. TLC at t = 20 min showed the reaction was complete. The reaction mixture
was diluted with EtOH and filtered through celite. The filter cake was washed with EtOH and the
filtrate was concentrated in vacuo. The crude material was purified by flash chromatography
(silica gel; gradient: 0% to 50% E1OAc in heptane) to afford 2-chloro-5-oxetan-3-yi-pyridine (40

mg, 24%) as a white solid.

b) ((S)-4-Morpholin-2-vl-phenvD-(5-oxetan-3-yl-pvridin-2-vl)-amine

The title compound was obtained in analogy to example 5 using (S)-2-(4-amino-phenyl)-
morpholine-4-carboxylic actd tert-butyl ester (CAS 1260220-43-6) in place of (RS)-2-(4-amino-
phenyl)-morpholine-4-carboxylic acid tert-butyl cster and 2-chloro-5-oxetan-3-yl-pyridine

instead of 2,5-dichloropyridine in step (a). Light brown solid. MS (ISP): 312.3 ({M+H]™).

Example 166
({R)-Z-Methyl-4-morpholin-2-yl-phenyD)-(5-trifluoromethyl-pyrimidin-Z-yl)-amine

NN
1Y @TOJ
\

The title compound was obtained in analogy to example 106 using (+)-(R)-tert-butyl 2-(4-amino-
3-methylphenyl)morpholine-4-carboxylate and 2-chloro-5-(frifluoromethyl)-pyrimidine (CAS
69034-12-4) instead of 2-chloro-5-ethylpyrimidine in step (b). White solid. MIS (ISP): 339.3
((M+HT™).
Example 167
{(5)-2-Methyl-4-morpholin-2-yi-pheayl)-(5-trifluoromethyl-pyrimidin-2-yl)-amine

N

H
o
F O ZN N [O
3

N
H

J
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The title compound was obtained in analogy to example 106 using (-)-(S)-tert-butyl 2-(4-amino-
3-methylphenyl)morpholine-4-carboxylate instead of (+)-(R)-tert-butyl 2-(4-amino-3-
methylphenylmorpholine-4-carboxylate and 2-chloro-5-(trifluoromethyl)-pyrimidine (CAS
69034-12-4) instead of 2-chloro-5-ethylpyrimidine in step (b). White solid. MS (ISP): 339.3
(IM+H].
Example 168
((R)-2-Chloro-4-morpholin-2-yl-phenyl)-(5-trifluoromethyl-pyrimidin-2-yl)-amine

Gl
!

i

M
N N
R
DN/ O
F.C j
N
H

a) (RS8)-2-13-Chloro-4-(5-trifluoromethvi-pyrimidin-2-viamino)-phenvl]-morpholine-4-

carboxvlic acid tert-butvl ester

The title compound was obtained in analogy to example 149 step (h) using 2-chloro-5-
(trifluoromethyD)-pyrimidine (CAS 69034-12-4) instead of 2-chloro-5-cyclopropylpyrimidine.
Colourless gum. MS (ISP): 461.3 (| {7CHIM+HT"), 459.3 ([{°ClIM+H]"), 405.3 (({'Cl}M+H-
CyHglh), 4032 (L{PClYM+H-CHs)).

b) ($)-(R)-2-[3-Chloro-4-(5-triflugromethyl-pyrimidin-2-ylamino)-pheavl-morpholine-4-

carboxvylic acid tert-butyl ester & (-)-(85)-2-[3-Chloro-4-(5-trifluoromethyl-pyrimidin-2-

vlamino)-phenyll-morpholine-4-carboxylic acid tert-butyl cster

The enantiomers of (RS)-2-[3-chloro-4-(5-trifluoromethyl-pyrimidin-2-ylamino)-phenyl}-
morpholine-4-carboxylic acid tert-butyl ester (130 mg) were separated using chiral HPLC
(column: Chiralpak AD, 5 x 50 cm; clucnt: 30 % isopropanol/heptane; pressure: 18 bar; flow
rate; 35 ml/min} affording:
(+)-(R)-2-[3-Chloro-4-(5-triffuoromethyl-pyrimidin-2-ylamino)-phenyl]-morpholine-4-
carboxylic acid teri-butyl ester (35 mg, white solid)

Retention time = 62 min
(-)-(8)-2-|3-Chloro-4-(5-triflaoromethyl-pyrimidin-2-ylamino)-phenyl]-morpholine-4-carboxylic
acid tert-butyl ester (33 mg, white solid)

Retention time = 92 min

¢) ({R)-2-Chloro-4-morpholin-2-yi-phenyD-(5-trilluoromethyl-pyrimidin-2-y-amine
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The title compound was obtained in analogy to example 149 step (i) using (+)-(R)-2-[3-chloro-4-
{5-triflnoromethyl-pyrimidin-2-ylamino)-phenyl|-morpholine-4-carbox ylic acid teri-butyl ester
in place of (RS)-2-{3-chloro-4-(5-trifluoromethyl-pyrimidin-2-ylamino)-phenyl]-morpholine-4-
carboxylic acid tert-butyl ester. White solid. M5 (ISP): 361.1 ({CHMEHTY, 359.1
([(PCHMHH].

LA

Example 169
((8)-2-Chloro-4-morpholin-2-yl-phenyh)-(5-trifluoromethyl-pyrimidin-2-yi)-amine

The title compound was obtained in analogy to example 168 using (-)-(S)-2-[3-chloro-4-(5-

10 trifluoromethyl-pyrimidin-2-ylamino)-phenyll-morpholine-4-carboxylic acid tert-butyl ester in
place of (+)-(R)-2-[3-chloro-4-(5-trifluoromethyl-pyrimidin-2-ylamino)-phenyl]-morpholine-4-
carboxylic acid tert-buty! cster in step (¢). Colourless gum. MS (ISP): 361.1 ({{37C1}M+HJ+),
359.1 ([{PCHM+H]Y.

Example 170
15 (R)-N-(2-Chloro-4-(morpholin-2-yl)phenyl)-5-cycleprepylpyrimidin-2-amine

. {\{, Cl

N 9]
)
H

a) ()-(R)-tert-Butyl 2-{4-amino-3-chlorophenyDmorpholine-4-carboxylate & (-3-(S)-teri-Buivl

2-(4-amino-3-chlorophenyDmorpholine-4-carboxylate

The enantiomers of (RS)-tert-butyl 2-(4-amino-3-chlorophenyl)morpholine-4-carboxylate (2.0 g,
20 Example 149(g)) were separated using chiral HPLC (column: Chiralpak AD, 5 x 50 cm; eluent:

10 % isopropanol/heptane; pressure: 18 bar; flow rate: 35 mi/min) affording:

(+)-(R)-tert-Butyl 2-(4-amino-3-chlorophenylymorpholine-4-carboxylate (894 mg, white solid)

Retention time = 60 min

(-)-(S)-tert-Butyl 2-(4-amino-3-chlorophenylymorpholine-4-carboxylate (934 mg, white solid)

25 Retention time = 76 min

) (R)-N-(2-Chloro-4-(morpholin-2-vDphenvyD-5-cvclopropylpyrimidin-2-amine
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The title compound was obtained in analogy to example 149 (h)-(i) using (+)-(R)-tert-butyl 2-(4-
armino-3-chlorophenylymorpholine-4-carboxylate in place of (RS)-tert-butyl 2-(4-amino-3-
chlorophenyl)morpholine-4-carboxylate in step (h). White solid. MS (ISP): 333.1
(TCHM+HTS, 3311 ([{PCHM+HT.

Example 171
(8)-N-(2-Chloro-4-(morpholin-2-yl)phenyl)-S-cyclopropyipyrimidin-2-amine

cl
NN
et
B 2N R A, ' [Oj
N
H

The title compound was obtained in analogy to example 170 using (-)-(S)-tert-butyl 2-(4-amino-

10 3-chlorophenylymorpholine-4-carboxylate in place of (+)-(R)-tert-butyl 2-(4-amino-3-
chlorophenylymorpholine-4-carboxylate in step (b). Off-white solid. MS (ISP): 333.1
(7CHM+HT, 3311 (({TCHM+H].

Example 172
15 {(R)-4-Morpholin-2-yi-phenyl)-{4-(2,2,2-trifluore-ethoxy }-pyrimidin-2-yi}-amine

@Lojﬁfi\@\ﬁ
2t 0
ﬁ]

The title compound was obtained in analogy to example 5 using (R)-2-(4-amino-phenyl)-
morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-42-5) in place of (RS)-2-(4-amino-
phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 2-chloro-4-(2,2.2-trifluoroethoxy)-
20 pyrimidine (CAS 935252-67-8) instead of 2,5-dichioropyridine in step (a). Off-white solid. MS
(ISP): 355.1 ([M+H]").
Example 173
{(R)-N-(4-(Morphelin-2-ylphenyD)-4-(trifluoromethyD pyrimidin-2-amine

fLE Qe
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The title compound was obtained in analogy to example 5 using (R)-2-(4-amino-phenyl)-
morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-42-5) in place of (RS)-2-(4-amino-
phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 2-chloro-4-trifluoromethyipyrimidine
(CAS 33034-67-2) instead of 2,5-dichloropyridine in step (a). Off-white solid. MS (ISP): 325.1
(IM+HTT)
Example 174
(R)-5-(5-(Diflusromethoxy)pyrimidin-2-yloxy)-N-(4d-(morpholin-2-yDphenyDpyrimidin-2-

amine

;\ ]

N N

%)

8]
\Ef/
E

F

a) 2-Chloro-5-(5-(diftuoromethoxvipyrimidin-2-vioxyipyrimidine

2-Chloropyrimidin-5-ol (0.5 g) was combined with DMF (5 ml) to give a colourless solution.
KoCO; (582 mg) and cthyl 2-chloro-2,2-difluoroacetate (534 pl) were then added. The reaction
mixture was stirred at 70 °C overnight to afford a brown suspension. The reaction mixture was
then pourcd 1nto EtOAc and washed sequentially with water and with saturated brine. The
organic layer was separated, dried over Na2504 and concentrated in vacuo. The crude material
was purified by tlash chromatography (silica gel; gradicnt: 0% to 60% EWCAc in hexanes) to
afford 2-chloro-5-(5-(diftuoromethoxy)pyrimidin-2-yloxy)pyrimidine (154 mg, 15%) as a yellow
solid. MS (ISP): 277.0 ([{"CHM+HTY), 275.0 ([{PCHM+H]Y.

b) (R)-5-{5-(Difluvoromethoxyipyrimidin-2-vloxyv)}-N-(4-{morpholin-2-vDphenyDpyrimidin-2-

amine

The title compound was obfained in analogy to example 5 using (R)-2-(4-amino-phenyl)-
morpholine-4-carboxylic acid tert-butyl ester {CAS 1260220-42-5) in place of (RS)-2-(4-amino-
phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 2-chloro-5-(5-
(difluoromcthoxy)pyrimidin-2-yloxy)pyrimidine instead of 2,5-dichloropyridine in step (a).

White solid. MS (ISP): 417.1 ((M+H]").
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Example 173
(R)-N-(2-Chloro-4-(morpholin-2-yhphenyl)-5-(8-(difluoromethoxy)pyrimidin-2-

yiexy)pyrimidin-2-amine

) KF &
s
JOAG! o
N7 N
H

N

o

Y

F

Q

5 The title compound was obtained in analogy to example 170 using 2-chloro-5-(5-
(difluoromethoxy)pyrimidin-2-yloxy)pyrimidine (Example {74(a)) in place 2-chloro-5-
cyclopropylpyrimidine in step (b). Colourless amorphous solid. MS (ISP): 453.1
(7CTYM+HT, 4511 ([{PCIHM+HT.

10 Example 176

(3)-N-(4-(Morpholin-2-yl)phenyl)pyrimidin-2-amine
H

The title compound was obtained in analogy to example 5 using (R)-2-(4-amino-phenyl)-
morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-42-5) in place of (RS)-2-{(4-amino-
15 phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 2-chloro-pyrimidine (CAS 1722-12-9)

instead of 2,5-dichloropyridine in step (a). White solid. MS (ISP): 257.1 ((M+H1").

Example 177
{((R)-4-Morphelin-2-yl-phenyl)-quinazelin-2-yl-amine

H
N N
é;(
=N \[O:}
N
H

The title compound was obtained in analogy to example 5 using (R)-2-(4-amino-phenyl)-

20

morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-42-5) in place of (RS)-2-(4-amino-
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phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 2-chloroquinazoline (CAS 6141-13-5)
instead of 2,5-dichloropyridine in step (a). Light yellow solid. MS (ISP): 307.2 ({M+H]™).

Example 178

(&4

(4-Methyl-6-trifluoromethyl-pyrimidin-2-y)-((R)-d4-morpholin-2-yl-phenyl)-amine

H
L. J
H

The title compound was obtained in analogy (o example 19 using (R)-2-(4-bromo-phenyl)-

morpholine-4-carboxylic acid tert-butyl ester instead of (5)-2-(4-bromo-phenyl)-morpholine-4-

carboxylic acid tert-butyl ester and 4-methyl-6-(trifluoromethyl)pyrimidin-2-amine (CAS 5734-
10 63-4) instead of 2,5-dichloropyridine in step (a). White solid. MS (ISP): 339.1 ({M+HI™).

Example 179
(R)-5-(Difluoromethoxy)-N-(4-(morpholin-2-yhphenyl)pyrimidin-2-amine

SN

a) (R)-tert-Buty] 2-(4-{5-(benzvloxy)pyrimidin-2-viaminephenylimorpholine-4-carboxylate

The fitle compound was obtained in analogy to example 5 using ®-2-(4-amino-phenyl)-

morpholinec-4-carboxylic acid tert-butyl ester (CAS 1260220-42-5) in place of (RS)-2-(4-amino-

phenyl}-morpholine-4-carboxylic acid tert-butyl ester and 2-chloro-5-{phenylmethoxy)-

pyrimidine (CAS 138274-14-3) instead of 2,5-dichloropyridine in step (a). Off-white solid. MS
20 (ISP): 463.2 (IM+H]), 407.3 (IM+H-C4Hg™).

b) (R)-teri-Butyl 2-(4-(5-hvdroxyvpyrimidin-2-vlamino)phenvDmorpholine-4-carboxylate

(R)-tert-Butyl 2-(4-(5-(benzyloxy)pyrimidin-2-ylamino)phenylmorpholine-4-carbox ylate (0.36
g) was combined with McOH (15 ml) and THF (5 ml) to give a light brown solution. The

25  mixture was degassed by bubbling through argon for several minutes. Paltadium on charcoal
(41.4 mg, 10%) was added. The reaction mixture was then stirred under a balloon filled with
argon overnight. The reaction mixture was then filtered through celite and concentrated in vacuo

fo afford (R)-tert-butyl 2-(4-(5-hydroxypyrimidin-2-ylamino)phenyl)morpholine-4-carboxylate
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(311 mg, quant.) as a light brown foam which was used in the next step without further

purification. MS (ISP): 373.2 ((M+H]").

¢) (R)-tert-Butyl 2-(4-(5-{difluoromethox

carboxylate

yyrimidin-2-ylamino)phenylmorpholine-4-

(R)-tert-Butyl 2-(4-(5-hydroxypyrimidin-2-ylamino)phenylymorpholine-4-carbox ylate (0.24 g)
and K,CO5 (124 mg) were combined with DMFE (2 ml) to give a brown solution. Ethyl 2-chloro-
2,2-difluoroacetate (152 mg) was then added. The reaction mixture was stirred at 80 °C for 1.5 h
to afford a dark brown suspension. TLC & HPLC showed the reaction was complete. The
reaction mixture was poured into EtOAc and washed sequentially with water and with saturated
brine. The organic layer was separated, dried over Na2S04 and concentrated in vacuo. The crude
material was purified by flash chromatography (silica gel; gradient: 0% to 70% E{OAc in
hexanes) to afford (R)-tert-butyl 2-(4-(5-(difluoromethoxy)pyrimidin-2-
ylamino)phenyl)morpholine-4-carboxylate (60 mg, 24%) as a yellow oil. MS (ISP): 423.1
((M+H]"), 367.0 (IM+H-CyHg ™).

d) (R)-5-(Difluoromethox y)-N-(4-(morpholin-2-yDnhenyDpyrimidin-2-amine

(R)-tert-Butyl 2-(4-(5-(difluoromethoxy)pyrimidin-2-ylamino)phenylymorpholine-4-carbox ylate
(58 mg) was combined with acetonitrile (2 ml) and water (6 ml). Trifluoroacetic acid (138 pl)
was added. The vial was capped and shaken at 80 °C for 4 hours. The reaction mixture was then
poured into EtOAc/THF (1:1) and washed with 1 M aq. NaOH. The organic layer was separated,
dried over NaySOy4 and concentrated in vacuo. The crude material was purificd by flash column
chromatography (Isolute® Flash-NH, from Separtis; gradient: heptane/EtOAc/MeOH) to afford
(R)-5-(diflucromethoxy)-N-(4-(morpholin-2-yl)phenyDpyrimidin-2-amine (31 mg, 70%) as a
white solid. MS (ISP): 323.1 ((M+H]").

Example 180
{4-Chloro-6-methoxy-pyrimidin-2-yD-(R)-4-morpholin-2-yl-phenyl-amine

H
Cl N N
X /
Y U\(
=N ™ o}
5 D
H

30 The title compound was obtained in analogy to example 19 using (R)-2-(4-bromo-phenyl)-

morpholine-4-carboxylic acid tert-butyl ester instead of (S)-2-(4-bromo-phenyl)-morpholine-4-
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carboxylic acid tert-butyl ester and 2-amino-4-chloro-6-methoxypyrimidine (CAS 5734-64-5)
instead of 2,5-dichloropyridine in step (a). While solid. MS (ISP): 323.3 (I{7CHM+HT), 321.2
(P CM+HTY.
Example 181
5 2-((R)-4-Morpholin-2-yi-phenylamino)-pyrimidine-4-carbonitrile

H
N, N
o 7@\(
=N O
)
N
H

The title compound was obtained in analogy to example 5 using (R)-2-(4-amino-phenyl)-
morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-42-5) in place of (RS)-2-(4-amino-
phenyl-morpholine-d-carboxylic acid tert-butyl ester and 2-chloropyrimidine-4-carbonitrile
10 (CAS 75833-38-4) instead of 2,5-dichloropyridine in step {a). Light yellow solid. MS (ISP):
282.2 (IM+H]™).
Example 182
(4,6-Dimethyl-pyrimidin-2-yl)-((R)-4-morphelin-2-yi-phenyl)-amine

H
N N
Y Q[
A O]
N
H

15 The title compound was obtained in analogy to example 5 using (R)-2-(4-amino-phenyl)-
morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-42-5) 1n place of (RS)-2-(4-amino-
phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 2-chloro-4,6-dimethylpyrimidine
(CAS 4472-44-0) instead of 2,5-dichloropyridine in step (a). White solid. MS (ISP): 285.1
([M+H]).

o]
o
<

Example 183
{4,6-Dimethoxy-pyrimidin-2-y-((R)-4-morpholin-2-yvi-phenyl)-amine

H
O N, N
~
O
=N Oj
/o N
H

The title compound was obtained in analogy to example 5 using (R)-2-(4-amino-phenyi)-
morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-42-5) in place of (RS)-2-(4-amino-

25 phenyl)-morpholine-4-carbox ylic acid tert-butyl ester and 2-chloro-4.6-dimethoxypyrimidine
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{(CAS 13223-25-1) instead of 2,5-dichloropyridine in step (a). White solid. MS (ISP): 317.1
(IM+H]M.
Example 184
{({R)-2-Chlore-4-morphelin-2-yl-phenyl)-[5-(2,2,2-triflucro-ethoxy)-pyrimidin-2-yi]-amine

Cl
N N
v
N o
FC7 07 N j
N
H

The title compound was obtained in analogy to example 170 using 2-chloro-5-(2,2,2-
trifluoroethoxy)-pyrimidine (CAS 145948-01-2) in place of 2-chloro-5-cyclopropylpyrimidine in

step (b). White solid. MS (ISP): 391.3 ([{¥CLIM+H]Y, 389.2 ([ {PCLIM+H[H.

10 Example 185
(R)-3-Chioro-N-(4-(morpholin-2-yhphenyl)-5-(trifluoromethyD pyridin-2-amine

Cl
H
NS
F N Pz O
F )
F
N
H

The title compound was obtained in analogy to example 5 using (R)-2-(4-amino-phenyl)-
morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-42-5) in place of (RS)-2-(4-amino-

15 phenyl)-morpholine-4-carboxylic acid tert-buty! ester and 2,3-dichloro-5-
(trifluoromethylpyridine (CAS 69045-84-7) instead of 2,5-dichloropyridine in step (a). White
solid. MS (ISP): 358.1 ([{PCIIM+H]™), 360.1 (| {¥'ClyM+HTY.

Example 186

20 (8)-2,5-Dichloro-N-(4-(morpholin-2-ylyphenyl) pyrimidin-4-amine
0/\
N N NH
X O
o NN
H

a) {S)-tert-Butyl 2-{4-(2.5-dichloropyrimidin-4-viamino)phenylymorpholine-4-carbox viate

A mixture of (S)-tert-butyl 2-(4-aminophenylymorpholine-4-carboxylate (100 mg, 0.36 mmol),
2,4, 5-trichloropyrimidine (66 mg, 0.36 mmol) and diisopropylethylamine (70 mg, 0.54 mmol)

25 was dissolved in 2-propanol (1.5 ml) and stirred at 80 °C overnight. For work-up most of the
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solvent was evaporated, then aqueous ammonium chloride solution was added and the mixtare
was extracted with ethyl acctate. The aqueous phase was re-extracted with ethyl acetate twice.
The combined organic layers were dried (MgSQO4) and concentrated in vacuo. The residoe was
purified by flash chromatography (20 g silica gel, 10 to 30 % ethyl acetate in heptane) to yicld a
white solid (141 mg, 92%). MS (ISP): 425.1 ([{**C1IM+H]™), 427.1 ([{’CliM+ah.

b) (8)-2.5-Dichloro-N-(4-(morpholin-2-yDphenvDpyrimidin-4-amine hydrochloride

(S)-tert-Butyl 2-(4-(2,5-dichloropyrimidin-4-ylamino)phenyl)morpholine-4-carbox ylate (45 mg,
0.106 mmol) was dissolved in dioxane (0.5 ml) and a solution of HCI in dioxane (4 M, 0.3 ml,
1.27 mmol) was added. The reaction mixture was stirred at 60 “C for 2 hours. After cooling,
cther (2 ml) was added and the solid was [iltered off. It was washed with ether and dricd in
vacio to afford (5)-2,5-dichloro-N-(4-(morpholin-2-ylyphenylpyrimidin-4-amine hydrochloride

(38 mg, 99%) as a white solid. MS (ISP): 325.1 ([{*CIYM+HTY), 327.1 ([{ClIM+H]Y.

Example 187
({8)-4-Morpholin-2-yl-phenyl)-[4-(2,2,2-triflnorc-ethoxy)-pyrimidin-2-vi}-amine

H
FC._0 N N
v \©
N e, /O
I ]
L\N

H
The titic compound was obtained in analogy to example 5 using (5)-2-(4-amino-phenyl)-
morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-43-6) in place of (RS)-2-(4-amino-
phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 2-chloro-4-(2,2,2-trifluorocthoxy)-
pyrimidine (CAS 935252-67-8) instead of 2,5-dichloropyridine in step (a). White solid. MS
(ISP): 355.2 ({M+H]").
Example 188
[5-Fluero-4-(2,2,2-trifluoro-ethoxy)-pyrimidin-2-yi}-((R)-4-merpholin-2-yl-phenyl)-amine

H
Fia O N N
U 0
F | j
N
H

a) 2-Chloro-5-fluoro-4-(2.2 . 2-trifluoro-ethoxv)-pyrimidine

2.4-Dichloro-5-fluoropyrimidine (100 mg, CAS 2927-71-1) was combined with trifluoroethanol

(1.09 ml) to give a colourless solution. Potassium carbonate (82.8 mg) was added. The reaction
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mixture was stirred at room temperature for 30 min, TLC at { = 30 min showed the reaction was
complete. The reaction mixture was filtered through sintered glass and concentrated in vacuo.
The residuc was triturated with diethyl ether, then [iltered through sinterced glass and dricd in
Vacuo.

b) [5-Fluoro-4-(2.2.2-trifluoro-ethox y)-pyrimidin-2-vl]-{{R)-4-morpholin-2-vl-phenyD-amine

The title compound was obtained in analogy to example 5 using (R)-2-(4-amino-phenyl)-
morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-42-5} in place of (RS)-2-(4-amino-
phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 2-chloro-5-{luoro-4-(2,2 2-trifluoro-
ethoxy)-pyrimidinc instead of 2,5-dichloropyridine in step (a). White solid. MS (ISP): 373.2
(IM+H]P).

Example 189

(4-Cyclopropyl-pyrimidin-2-yD~((R)-4-morpholin-2-yl-phenyl)-amine

0

W
N
b

H
N AN
(T O

The title compound was obtained in analogy to cxample 5 using (R)-2-(4-amino-phenyl)-
morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-42-5) in place ol (RS)-2-(4-amino-
phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 2-chloro-4-cyclopropylpyrimidine
(CAS 954237-31-1) instead of 2,5-dichloropyridine in step (a). Off-white solid. MS (ISP): 297.3
(IM+HT).
Example 156
{A-Cyclopropyl-5-fluoro-pyrimidin-2-yH-((R)-4-morpholin-2-yl-phenyl)-amine

The title compound was obtained in analogy to example 5 using (R)-2-(4-amino-phenyl)-
morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-42-5) in place of (RS)-2-(4-amino-
phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 2-chloro-4-cyclopropyl-5-fluoro-
pyrimidine (CAS 1312535-71-9) instead of 2,5-dichloropyridine in step (a). Off-white solid. MS
(ISP): 315.2 ({M+H]").
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Example 191
(4-Pentaflucrosulfanyl-phenyD-((R)-4-morpholin-2-yl-phenyl)-amine

H
N
[ j @\EO
FS j
N
H

The title compound was obtained in analogy to cxample 19 using (R)-2-(4-bromo-phenyl)-
morpholine-4-carboxylic acid tert-butyl ester instead of (S)-2-(4-bromo-phenyl)-morpholine-4-
carboxylic acid tert-butyl ester and 4-(pentafiuorosullanylaniline (CAS 2993-24-0) instead of

2,5-dichloropyridine in step (a). White solid. MS (ISP): 381.2 (IM-+H]").

Example 192

(R)-5-Cyclopropyl-N-(3-fluore-4-(morpholin-2-yl)phenyhpyrimidin-2-amine

H
N\ N Z F
v/g//;\tl\: \@([O\
»
H

a) 1-(4-Bromo-2-fluorophenyl)-2-chloroethanone

To a stirred solution of 4-bromo-2-fluorobenzoy!t chloride (33 g, CAS 151982-51-3) in
acctonitrile (150 ml) and THF (150ml) at 0-5 °C was added dropwise
{trimethylsilyl)diazomethane (83.4 mi, 2 M solufion in hexane). The reaction mixture was stirred
at room temperature for 30 min. TLC analysis showed the reaction was complete. 37%
Hydrochioric acid (23.2 ml) was then added dropwise at 0-5 °C and the reaction mixture was
stirred at room temperature for 1 hour. The reaction mixture was then poured into EtOAc¢ and
extracted sequentially with aq. Na,COj solution, water and saturated brine. The organic layer
was then dried over Nap50O4 and concentrated in vacuo to afford a ca 1:1 mixture of 2-bromo-1-
(4-bromo-3-fluoro-phenyl)-cthanone and 2-chloro-1-(4-bromo-3-fluoro-phenyl)-ethanone (34.4
g, 98%) as a yellow solid which was used in the next step without further purification. MS (EI):

203 ([{*'Br)M-CH,CII*, 201 ({{ "BriM-CH,CIIY.

H) (RS)-2-(4-Bromo-2-lluorophenyloxirane

To a stirred solution of 1-(4-bromo-2-fluorophenyl)-2-chloroethanone (5.57 g) in ethanol (160
mly at 5 °C was added portionwise over 5 min NaBHy (838 mg). The reaction mixture was then

stirred at room temperature for 1 hour to afford a light yellow solution. TLC analysis showed the
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reaction was complete. Sodium methoxide (2.06 ml, 30% solution in methanol) was then added
and the reaction mixture was stirred at room temperaturc overnight. TLC analysis showed the
reaction was complete. The reaction mixture was then poured into water and extracted twice with
EtOAc. The combined organic layers were washed with saturated brine, then dried over NaySOy
and concenirated in vacuo. The crude product was purified by flash chromatography (silica gel;
gradient: 5% to 40% EtOAc in heptane) to afford (RS)-2-(4-bromo-2-fluorophenyljoxirane
(1.35 g, 28%) as a light yellow oil which was used in the next step without further purification.

MS (ED: 218 ([{¥'BrIMT*, 216 ([{ "BriM]™).

¢) (RS)-1-(4-Bromo-2-fluorophenvyl)-2-{2-hydroxvyethylamino)ethanol

To a stirred solution of (RS)-2-(4-bromo-2-fluorophenyljoxirane (12.3 g) in THF (40 ml) was
added 2Z-aminoethanol (33.9 mi) and the mixture was stirred at room temperature overnight. The
reaction mixture was then poured into EtOAc/THFE (3:1) and washed with saturated brine. The
organic layer was separated, dricd over Na,5SOy and concentrated in vacuo. The crude product
was purified by flash chromatography (silica gel; gradient: 0% to 35% McOH in
dichloromethane containing a few drops of aq. NHj) to afford (RS)-1-(4-bromo-2-fluorophenyl)-
2-(2-hydroxyethylamino)ethanol (12.0 g, 76%) as a brown oil. MS (ISP): 280.0 ([{*'Br}M+H]™.
278.0 (| {"BriM+H]Y.

d) (RS)-tert-Butyl 2-(4-bromo-2-fluorophenyl)-2-hyvdroxyethvl{2-hvdrox yethyDcarbamate

To a stirred solution of (RS)-1-(4-bromo-2-{luorophenyl)-2-(2-hydroxyethylamino)jethanol (12.0
g) in THF (70 ml) at 0 °C was added BocyO (10.4 g) and the mixture was stirred at 0 °C for 1
hour and then at room (emperature overnight. The reaction mixture was then poured into EtOAc
and the mixture washed sequentially with 1 M aq. NaOH solution and saturated brine, then dried
over Na2504 and concentrated in vacuo to afford (RS)-teri-butyl 2-(4-bromo-2-{luorophenyl)-2-
hydroxyethvl(2-hydroxyethyl)carbamate (15.5 g, 95%) as a yvellow oil which was used in the

next step without further purification. MS (ISP): 380.0 ([{*'BriM+H]"), 378.0 ([{ *Br}M+H|M.

To a stirred solution of (RS)-tert-butyl 2-(4-bromo-2-flnorophenyl)-2-hydroxyethyl(2-
hydroxyethyljcarbamate (15.5 g) and triethylamine (9.85 mi) in THF (120 ml) at 0-5 °C was
added dropwise methanesulfonyl chloride (3.35 ml). The reaction mixture was then stirred at

room temperature for 1 hour to afford a white suspension. The reaction mixture was then filtercd
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to remove tricthylamine hydrochloride, washing the filter with THF (20 mi). The filtrate was
cooled to 0-5 °C and potassium 2-methyl-2-butoxide (36.2 mi, 1.7 M solution in toluene) was
addcd. The rcaction mixture was stirred at room temperature for 20 min and then poured into
EtOAc and washed sequentially with 1 M aq. HCI, water and satorated brine. The organic phase
was scparated, dried over Na; SOy and concentrated in vacuo. The residue was purified by flash
column chromatography (silica gel; gradient: 6% to 30% EtOAc in hexanes) to afford (RS)-tert-
butyl 2-(4-bromo-2-fluoropbenylymorpholine-4-carbox ylate (6.46 g, 44%) as a yellow oil. MS
(ED: 305 ([{*'Br)M-CaHg]™), 303 ([{BriM-CsHy1h), 260 ([{*BriM-C4Hs-CO.HTH, 258
([{"7Br}M-Cy4Hs-CO-HTY.

0 {()=(S)-tert-Butyl 2-(4-bromo-2-fluorophenyhmorpholine-4-carboxvlate & (+)-(R)-tert-Bulvl

2-(4-bromo-2-fluorophenvlmorpholine-d-carboxvlate

The enantiomers of afford (RS)-tert-butyl 2-(4-bromo-2-fluorophenyl)morpholine-4-carboxylate
(6.46 g) were separated using chiral HPLC (column: Chiralpak AD, 5 x 50 cm; eluent: 4%
isopropanol/heptane; pressure: 18 bar; flow rate: 35 ml/min) alfording:

(-)-(S)-tert-Butyl 2-(4-bromo-2-fluorophenyl)morpholine-4-carboxylate (2.79 g, Hight yellow
solid)

Retention time = 28 min

(+)-(R)-tert-Butyl 2-(4-bromo-2-fluorophenyl)morpholine-4-carboxylate (2.84 g, white solid)

Retention time = 35 min

) (R)-tert-Butyl 2-(4-(diphenylmethvlencamino)-2-{luorophenvDmorpholine-4-carboxylaic

To a stirred solution of {(+)-(R)-tert-butyl 2-(4-bromo-2-{luorophenylymorpholine-4-carboxylate
(4.3 g) and benzophenone imine (2.2 ml) in toluene (20 ml) was added sodium tert-butoxide
(1.84 g). The reaction mixture was purged with argon for 10 min. (R)-(+)-2,2"
Bis(diphenylphosphino)-1,1"-bigaphthyl {743 mg) and tris(dibenzylideneacetone)dipalladivm(0)
{328 mg) were added and the reaction mixture was heated to 90 °C and stirred for 90 min. The
reaction mixture was poured into water and extracled twice with EtOAc. The organic layers were
dried over NaZS504 and concentrated in vacuo. The residuc was purified by {lash column
chromatography (silica gel; gradient: 0% to 40% EtOAc in hexancs) to afford (R)-tert-butyl 2-(4-
(diphenylmethyleneamino)-2-fluorophenylymorpholine-4-carboxylate 5.95 g, quant.) as a yellow

amorphous solid, MS (ISP): 461.2 ((M+H]").
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h) (R)-tert-Butyl 2-(4-amino-2-fluorophenylmorpholine-4-carboxviate

To a stirred solution of (R)-tert-butyl 2-(4-(diphenylmethyleneamino)-2-
fluorophenyl)morpholine-4-carboxylate (5.95 g} in methanol (50 ml) were added sodium acetate
(2.93 g) and hydroxylamine hydrochloride (1.82 g). The recaction mixture was stirred at 50 °C
overnight. The reaction mixture was then filtered through sintered glass and the [ilirate was
concentrated in vacuo. The residue was purified by (lash column chromatography (silica gel;
gradient: 0% to 60% EtOAc in hexanes) to afford (R)-tert-butyl 2-(4-amino-2-
fluorophenylymorpholine-4-carboxylate (3.0 g, 85%) as a yellow solid. MS (ISP): 296 ([M]7),
240 ([M-C4Hsgl™), 195 ([M+H-CH-COH]).

1) (R)-tert-Buty] 2-(4-(5-cyclopropylpyrimidin-2-viamino)-2-fluorophenyDmorpholine-4-

carboxylatc

{R)-tert-Butyl 2-(4-amino-2-{luorophenylymorpholine-d-carboxylate (300 mg), 2-chlore-53-
cyclopropylpyrimidine (188 mg, CAS 166740-44-9) and cesium carbonate {495 mg) were
combincd with dioxane (8 ml) to give a yellow suspension. The mixture was degassed by
bubbling argon into the mixture for several minutes. Xantphos (35.1 mg) and
ris(dibenzylideneacetone)dipalladium chloroform complex (31.4 mg) were then added. The
reaction mixture was then capped and stirred at 120 °C for 3 hours. The crude reaction mixiure
was cooled to room temperature and filtered. The filtrate was concentrated in vacuo and the
residue was purified by {lash column chromatography (silica gel; gradient: 6% to 55% EtOAc in
hexanes) to afford (R)-tert-butyl 2-(4-(5-cyclopropylpyrimidin-2-ylamino)-2-
fluorophenyl)morpholine-4-carboxylate (180 mg, 43%) as a yellow solid. MS (ISP): 415.2
(IM+HTY.

1) (R)-5-Cvclopropyl-N-{3-fluoro-4-(morpholin-2-ynhenyDpyrimidin-2-amine

To a stitred solution of (R)-tert-butyl 2-(4-(5-cyclopropylpyrimidin-2-ylaminoe)-2-
fluorophenylymorpholine-4-carboxylate (180 mg) in acetonitrile (2 ml) and water (6 ml) was
added trifluoroacetic acid (335 pl). The reaction mixture was then capped and the mixiure was
shaken at 80 °C for 16 h. The reaction mixture was then cooled (o room temperature and poured
into EtOAc and washed with 4 M aq. NaOH. The organic layer was dried over NapSO4 and
concentrated in vacuo. The crude material was purified by [lash column chromatography (silica
gel; gradient: CH,Cl/MeGOH/aq. NHj) to afford (R)-5-cyclopropyl-N-(3-[luoro-4-(morpholin-2-
yhphenyl)pyrimidin-2-amine (57 mg, xx%) as an off-white solid. MS (ISP): 315.2 ({M+H]).
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Example 193
{{(8)-3-Chioro-4-morpholin-2-yl-phenyl)-(5-cyclopropyl-pyrimidin-2-yl)-amine

_\_/U ,,,,, g
L)
H

The title compound was obtained in analogy to example 192 using 4-bromo-2-chlorobenzoyl
5 chloride {CAS 21900-55-0) mstead of 4-bromo-2-{luorcbenzoy! chloride in step (a) and (-)-(8)-
tert-butyl 2-(4-bromo-2-chloro-phenyl)-morpholine-4-carboxylate instead of (+)-(R)-tert-butyl 2-
(4-bromo-2-fluorophenyl)morpholine-4-carboxylate in step (g). White solid. MS (ISP): 333.2
G7CMEHT, 331.2 ({PCHIM+HT.
Example 194

10 ({R)-3-Chloro-4-morphelin-2-yl-phenyl)-(8-cyclopropyl-pyrimidin-2-yi)-amine

H
N N Ci
RN Zd
K/@/ \OCK
. /N N Oj
N
H

The title compound was obtained in analogy to example 192 using 4-bromo-2-chlorobenzoyl
chloride (CAS 21900-55-0) instead of 4-bromo-2-fluorobenzoyl chloride in step (a) and (+)-(R)-
tert-butyl 2-(4-bromo-2-chloro-phenyl)-morpholine-4-carboxylate instead of (+)-(R)-tert-butyl 2-
15 (4-bromo-2-fluorophenyl)morpholine-4-carboxylate in step (g). White solid. MS (ISP): 333.2
LTCHMEHTY, 331.2 (({PCHM+HT.
Example 195
(8)-5-Cyelopropyl-N-G-fluoroe-4-(morpholin-Z-yDphenyDpyrimidin-2-amine

H
M N F
s .
N ',,“’g(, j
\N
H

20 The title compound was obtained in analogy to example 192 using (-)-(S)-tert-butyl 2-(4-bromo-
2-fluorophenylymorpholine-4-carboxylate instead of (+)-(R)-tert-butyl 2-(4-bromo-2-

fluorophenylymorpholine-4-carboxylate in step {g). White solid. MS (ISP): 315.2 ((M+H]").

Example 196
25 (R)-N-(3-Fluore-4-(morphelin-2-y)phenyh)-5-(trifluoromethy)pyrimidin-2-amine
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H
N N
=~

- T
=N

F

F )

To a 25 mi plass vial was added (+)-(R)-tert-butyl 2-(4-bromo-2-fluorophenyl)morpholine-4-
carboxylate (300 mg, example 192(f)) and 5-trifluoromethyl-pyrimidin-2-ylamine (156 mg, CAS
69034-08-8) in dioxane (5 ml). The reaction mixture was purged with argon for 5 min. 2-Di-tert-
butylphosphino-2°,4".6'-triisopropylbiphenyl (58.3 mg), tris(dibenzylidencacectone)dipalladium{()
(30.5 mg) and sodium tert-butoxide (89.8 mg) were then added. The vial was capped and heated
at 100 °C for 2 h. The reaction mixture was then filtered through sintered glass and the filtrate
was concentrated in vacro. The residue was purified by flash column chromatography (silica gel;
gradicnt: 0% to 60% EtOAc in heptane) to afford (R)-tert-butyl 2-(2-fluoro-4-(5-
(trifluoromethylypyrimidin-2-ylamino)phenyl)morpholine-4-carboxylate (304 mg, 83%) as an

amorphous yellow solid. MS (ISP): 441.2 ([M-H]J').

b) (R)-N-(3-Fluoro-4-(morpholin-2-vhphenyD-5-(rifluoromethyDpyrimidin-2-amine

To a stirred solution of (R)-tert-butyl 2-(2-fluoro-4-(S-(triflucromethyl)pyrimidin-2-
ylamino)phenyl)morpholine-4-carboxylate (300 mg) in acetonitrile (Z ml) and water (6 ml) was
added trifluoroacetic acid (522 pl). The reaction mixture was then capped and the mixture was
shaken at 80 °C for 16 k. The reaction mixture was then cooled to room temperature and poured
into 4 M aq. NaOH and extracted twice with EtOAc. The combined organic layers were dried
over Na, SOy and concentrated in vacuo. The crude material was purified by flash column
chromatography (silica gel, CHClo/MeOGH/agq. NH») to afford (R)-N-(3-fluoro-4-(morpholin-2-
yhphenyD)-5-(trifluoromethyl)pyrimidin-2-amine (171 mg, 74%) as an off-white solid. MS (ISP):
343.1 ({M+H]Y.
Example 197
{5)-N-(3-Fluoro-4-(merphelin-2-yhphenyl)-5-(triflueromethyDpyrimidin-2-amine

H
N N F
AN
FX&[Y
2N . O\
o (
N

e
H
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The title compound was obtained in analogy to example 196 using (-)-(5)-tert-butyl 2-(4-bromo-
2-fluorophenyl)morpholine-4-carboxylate instead of (+)-(R)-tert-butyl 2-(4-bromo-2-
fluorophenyl)morpholine-4-carboxylate in step (a). White solid. MS (ISP): 343.1 ((M+H]".

Example 198
(F)-N-{4-(Morpholin-2-yhphenyl)-6-(triftuoromethyljpyrimidin-4-amine

H
N N
( X
f QTO]
FTOF N
H

a) (R)-tert-Butvl 2-(4-(6-trifluoromethvipyrimidin-4-vlamino)phenyDmorpholine-4-carboxvlale

A mixture of (S)-tert-butyl 2-(4-aminophenylymorpholine-4-carboxylate (100 mg, 0.36 mmol),
d-chloro-0-(irifluoromethyl)pyrimidine (72 mg, 0.4 mmol) and diisopropylethylamine (70 mg,
0.54 mumol) was dissolved 1n dimethylacctamide (1.3 mi) and stirred at 80 °C overnight. For
work-up water was added, and the mixture was extracted with ethyl acetate twice. The combined
organic layers were dried (MgSOy) and concentrated in vacuo. The residue was purified by {lash
chromatography (10 g silica gel, 20 to 40 % cthyl acetate in heptanc) to yield a white solid (135

mg, 89%). MS (ISP): 425.2 ({M+H]").

b) (R)-N-(4-(Morpholin-2-yvDphenyD-6-(trifluoromethvDpyrimidin-4-amine hydrochloride

(R)-tert-Butyl 2-(4-(6-trifluoromethylpyrimidin-4-ylamino)phenyhmorpholine-4-carbox ylate
{130 mg, 0.3 munol) was dissolved in dioxane (1.2 mi) and a solution of HC] in dioxane (4 M,
1.15 mi, 4.59 mmol) was added. The recaction mixture was stirred at 60 °C {or 2 hours. Afier
cooling ether (2 ml) was added and the solid was filtered off. 1t was washed with ether and dried
in vacuo to afford (R)-N-(4-(morpholin-2-yDphenyl)-6-(trifluoromethyl)pyrimidin-4-amine
hydrochloride (96 mg, 87%) as a light yellow solid. MS (ISP): 325.2 ([M+H]").

Example 199
(R)~6-Chioroe-N-(4-(merpheiin-2-yi)phenyl)pyrimidin-4-amine

0

Z3
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The title compound was obtained in analogy to example 198 using 4,6-dichloropyrimidine
instead of 4-chloro-6-(trifluoromethyl)pyrimidine in step a). Light yellow solid. MS (ISP): 261.1
([{PCM+HTY, 293.2 ([{TClIM+H]Y.
Example 200
5 (R)-N-(4-(morpholin-2-ylphenyl)-2-(trifluoromethyl)pyrimidin-4-amine

F e o
N N
F)Si/ =
NV/\]/ ©\[Oj
N
H

The title compound was obtained in analogy to example 198 using 4-chloro-6-(triflucromethyi)-
pyrimidine instead of 4-chloro-6-(trifluoromethyl)pyrimidine in step a). Light yellow solid. MS

(ISP): 325.2 ([M+H]").

10 Example 201
(R)-IN-(4-(Morpholin-2-yDphenyD-5-(triftuoromethyD pyrazin-2-amine
H
EKN\\\\E/N 2 N
F\F\/kN/) Y O\
F P

The title compound was obtained 1n analogy to example 198 using 2-chloro-5-(trifluoromethyl)-
pyrazine instead of 4-chloro-6-(trifluormethyl)pyrimidine in step a). Off-white solid. MS (1SP):
15 325.2 ([M+H]M.
Example 202
({R)-3-Chloro-4-morpheotin-2-yl-phenyl)-(5-chloro-pyrimidin-2-yl)-amine

Cl

H
N N
D'/ O
Cl N ™~

The title compound was obtained in analogy to example 192 using 4-bromo-2-chlorobenzoyl

20 chloride (CAS 21900-55-0) instead of 4-bromo-2-fluorobenzoyl chloride in step (a), (+)-(R)-tert-
butyl 2-(4-bromo-2-chloro-phenyl)-morpholine-4-carbox ylate instead of (+)-(R)-tert-butyl 2-(4-
bromo-2-fluorophenyl)morpholinc-4-carboxylate in step (g). and 2,5-dichloro-pyrimidine (CAS
22536-67-0) instead of 2-chloro-5-cyclopropylpyrimidine in step {i). White solid. MS (ISP):
325.4 ({{7CYClIM+HTY), 323.4([{P°ClIM+HT™.

25
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Example 203
((B)-3-Chioro-d-morpholin-2-yl-phenyl)-[5-(2,2,2-trifluoro-ethoxy)-pyrimidin-2-yl -amine

H
N N ol
X
/E/\N( o
oo ]
N
H

The title compound was obtained in analogy to example 192 using 4-bromo-2-chlorobenzoyl

5 chiloride (CAS 21900-55-0) instead of 4-bromo-2-{luorobenzoyl chloride in step (a), (+)-(R)-tert-
butyl 2-(4-bromo-2-chloro-phenyl)-morpholine-4-carboxylate instead of (+)-(R)-tert-butyl 2-(4-
bromo-2-fluorophenylymorpholine-4-carboxylate in step (g), and 2-chloro-5-(2,2,2-
trifluorocthoxy)-pyrimidine (CAS 145948-01-2) instead of 2-chloro-3-cyclopropylpyrimidine in
step (i). White solid. MS (ISP): 389.4 ([{*CL}M+H]™), 387.5 ([{°ClYM+HT).

10

Example 204
((R)-3-Chloro-4-merpholin-2-yl-phenyl)-(5-trifluoromethyi-pyrimidin-2-yl)-amine

H
; b
E N\\{,E\ Y y Ci
F /;,\‘ R O
By )
N
H

The title compound was obtained in analogy to example 192 using 4-bromo-2-chlorobenzoyl

15 chloride (CAS 21900-55-0) instead of 4-bromo-2-fluorobenzoyl chloride in step (a), (+)-(R)-tert-
butyl 2-(4-bromo-2-chiloro-phenyl)-morpholine-4-carboxylate instead of (+)-(R)-tert-butyl 2-(4-
bromo-2-fluorophenylymorpholine-4-carboxylate in step (g), and 2-chloro-5-
(triftuoromethylypyrimidine (CAS 69034-12-4) instead of 2-chloro-5-cyclopropylpyrimidine in
step (i). Light yellow solid. MS (ISP): 359.4 ([ {P'CIYM+H]"), 357.4 ([{°CIIM+HT).

20

Example 205
(R)-5-Chlore-N-(4-(morpholin-2-yDphenyDpyrazin-2-amine

H
N N
N
/E /]/ O\ED
cr” N j
N
H

The title compound was obtained in analogy to example 5 using (R)-2-(4-amino-phenyl)-
25  morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-42-5) in place of (RS)-2-(4-amino-

phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 2,5-dichloro-pyrazine instead of 2,5-
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dichloropyridine in step (a). Light yellow. MS (ISP): 291.4 ({{7CLIM+H]I"), 293.4
([ CHM+H].
Example 206
(R)-6-Chlore-N-(4-(morpholin-2-yDphenyl)pyrazin-2-amine

H
Che N _N
\[ \j/
N ) Oj
N
H

The title compound was obtained in analogy to example 5 using (R)-2-(4-amino-phenyl)-
morphohine-4-carboxylic acid tert-butyl ester (CAS 1260220-42-5) in place of (RS)-2-(4-amino-
phenyly-morpholine-4-carboxylic acid tert-butyl ester and 2,6-dichloro-pyrazine instead of 2,5~
dichloropyridine in step (a). Orange solid. MS (ISP): 291.4 ( [{FCHM+HT, 293.4
10 ((F'enmea.
Example 207
(R)-N-(3-Fluoro-4-(morpholin-2-ylpheny!)-5-(2,2, 2-trifluoroethoxy)pyrimidin-2-amine

H
N, N F
/CN( O
F3(3/‘\0 / j
N
H

The title compound was obtained in analogy to example 192 using 2-chloro-5-(2,2,2-
15 triflvoroethoxy)-pyrimidine (CAS 145948-01-2) instead of 2-chloro-5-cyclopropylpyrimidine in
step (i). White solid. MS (ISP): 373.1 ([M+H]™).

Example 208
(R)-N-(3-Fluoro-4-(morpholin-Z-yhphenyl)-4~(2,2, 2-trifluorocthoxy) pyrimidin-2-amine

H
N, N I
X 2
saed
=N SN O
F,0a_-0 Nj
H

The title compound was obtained in analogy fo example 192 using 2-chloro-4-(2,2,2-

20

trifluoroethoxy)-pyrimidine (CAS 935252-67-8) instead of 2-chioro-5-cyclopropylpyrimidine in
step (1). White solid. MS (ISP): 373.1 (IM+H[™).

25
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Example 209
(R)-5-Fluore-N-(3-fluore-4-(morpholin-2-yDphenyl)-4-(2,2,2-trifluoroethoxyypyrimidin-2-
amine
NN F
T
F =N O\
F4Ca_-O N )
H
5 The title compound was obfained in analogy to example 192 using 2-chloro-5-{lucro-4-(2,2,2-
trifluoro-cthoxy)-pyrimidine (Example 188(a)) instead of 2-chloro-5-cyclopropylpyrimidine in

step (i). White solid. MS (ISP): 391.1 (|M+HJ").

Example 210

10 (R)-5-Chloro-N-(3-fluoro-4-(morpholin-2-yDphenyl)pyrimidin-Z-amine

L

cl N ~©

)
The title compound was obtained in analogy to example 192 using 2,5-dichloro-pyrimidine
(CAS 22536-67-0) instead of 2-chloro-5-cyclopropylpyrimidine in step (i). White solid. MS
(SP): 3111 ({TCIMEHTY, 309.1 ({7CIIMAH].

15

Fxaraple 211

((R)-3-Chloro-d-morpholin-2-yl-phenyl)-{4-(2,2,2-trifluore-cthoxy)-pyrimidin-2-yi-amine

H
Fila O Ny MmO
U \%
N
H

The title compound was obtained in analogy to example 192 using 4-bromo-2-chlorobenzoyl

20 chloride (CAS 21900-55-0) instead of 4-bromo-2-fluorobenzoyl chloride in step (a), (+)-(R)-tert-
butyl 2-(4-bromo-2-chloro-phenyl}-morpholinc-4-carboxylate instead of (+)-(R)-tert-butyl 2-(4-
bromo-2-fluorophenyl)morpholine-4-carboxylate in step (g), and 2-chloro-4-(2,2,2-
trifluoroethox y)-pyrimidine (CAS 935252-67-8) instead of 2-chloro-5-cyclopropylpyrimidine in
step (1), White solid. MS (ISP): 389.5 ([{"CIIM+H]™), 387.6 (| {ClyM+H] Y.

25
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The compounds of formula I and their pharmaceutically usable addition salts
possess valuable pharmacological properties. Specifically, it has been found that the
compounds of the present invention have a good affinity to the trace amine associated
receptors (TAARSs), especially TAARI.

The compounds were investigated in accordance with the test given hereinalter.

Materials and Methods

Construction of TAAR expression plasmids and stably transfected cell lines

For the construction of expression plasmids the coding sequences ol human, rat and mouse
TAAR 1 were amplified from genomic DNA essentially as described by Lindemann et al. {14],
The Expand High Fidelity PCR System (Roche Diagnostics) was nsed with 1.5 mM Mg and
purified PCR products were cloned into pCR2.1-TOPO cloning vector (Invitrogen) following the
instructions of the manufacturer, PCR products were subcloned into the pIRESneo2 vector (BD
Clontech, Palo Alto, California), and expression vectors were sequence verified before

iniroduction in cell lines.

HEK?293 cells (ATCC # CRL-1573) were cultured essentially as described by Lindemann et al.
{2005). For the generation of stably transfected cell lines HEK293 cells were transfected with the
pIRESneo2 expression plasmids containing the TAAR coding scequences (described above) with
Lipofectamine 2000 (Invitrogen) according to the instructions of the manufacturer, and 24 hrs
post transfection the culture medium was supplemented with 1 mg/ml G418 (Sigma, Buchs,
Switzerland). After a culture period of about 10 d clones were isolated, expanded and tested for
responsiveness to trace amines (all compounds purchased from Sigma) with the cAMP Biotrak
Enzyme immunoassay (ETA) System (Amersham) following the non-acetylation EIA procedure
provided by the manufacturer. Monoclonal cell lines which displayed a stable ECs for a culture

period of 15 passages were used for all subsequent studies.

Radiolicand binding assav on rat TAAR]

Membrane Preparation and Radioligand Binding.

HEK-293 cells stably expressing rat TAART were maintained at 37 °C and 5% CO, in DMEM
high glucose medium, containing fetal calf serum (10%, heat inactivated for 30 min at 56 °C),
penicillin/streptomycin (1%), and 375 pg/ml geneticin (Gibeo). Cells were released from culture

flasks using trypsin/ EDTA, harvested, washed twice with ice~cold PBS (without Ca® and Mg™),
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pelleted at 17000 rpm for 5 min at 4 °C, frozen and stored at -80 °C. Frozen pellets were
suspended in 20 ml HEPES-NaOH (20 mM, pH 7.4) containing 10 mM EDTA and homogenized
with a Polytron (PT 6600, Kinematica) at 14’000 rpm for 20 s. The homogenate was centrifuged
at 48’000 x g for 30 min at 4 °C. Subsequently, the supernatant was removed and discarded, and
the pellet resuspended in 20 ml HEPES-NaOH (20 mM, pH 7.4) containing 0.1 mM EDTA
using the Polytron (20 s at 14’000 rpm). This procedure was repeated and the final pellet
resuspended in HEPES-NaOH containing 0.1 mM EDTA and homogenized using the Polytron.
Typically, aliquots of 2 ml membrane portions were stored at -80 °C. With each new membranc
batch the dissociation constant (Kd) was determined via a saturation curve. The TAARI
radioligand 3{H}—(’S)—4—{( ethyl-phenyl-amino)-methyl]-4,5-dihydro-oxazol-2-ylamine (described
in WO 2008/098857) was used at a concentration equal to the calculated Kd value, that was
usually around 2.3 nM, resulting in the binding of approximately 0.2% of the radioligand and a
specific binding representing approximately 85% of the total binding. Nonspecific binding was
delined as the amount of 3[H]—( S)-4-[(ethyl-phenyl-amino)-methyl}-4,5-dihydro-oxazol-2-
ylamine bound in the presence of 10 uM unlabeled ligand. All compounds were tested at a broad
range of concentrations (10 pM to 10 uM) in duplicates. The test compounds (20 ul/well) were
transferred into a 96 deep well plate (TreffLab), and 180 ul of HEPES-NaOH (20 mM, pH 7.4)
containing Mgl (10 mM) and CaCly (2 mM) (binding buffer), 306 ul of the radioligand 3[1:%]—
(S)-4-[(ethyl-phenyl-amino)-methyl}-4,5-dihydro-oxazol-2-ylamine at a concentration of 3.3 x
Kd in nM and 500 pl of the membrancs (resuspended at 50 pg protein per mi) added. The 96
deep well plates were incubated for 1 hr at 4 °C. Incubations were terminated by rapid filtration
through Unifilter-96 plates (Packard Instrument Company) and glass filters GF/C (Perkin Elmer)
presoaked for 1 hr in polyethylenimine (0.3%) and washed 3 times with 1 m! of cold binding
buffer. After addition of 45 ui of Microscint 40 (PerkinElmer) the Unifilter-96 plate was sealed
and after 1 hr the ratioactivity counted using a TopCount Microplate Scintillation Counter

(Packard Instrument Company).

Radiclizand bindinge assayv on mouse TAARI

Membrane Preparation and Radioligand Binding,

HEK-293 cells stably expressing mouse TAART were maintained at 37 °C and 5% CO» in
DMEM high glucose medium, containing fetal calf serum (10%, heat inactivated for 30 min at
56 °C), penicillin/streptomycin (1%), and 375 pg/ml geneticin (Gibco). Cells were released from

culture flasks using trypsin/ EDTA, harvested, washed twice with icc-cold PBS (without Ca™
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and Mg™), pelleted at 17000 rpm for 5 min at 4 °C, frozen and stored at -80 °C. Frozen pellets
were suspended in 20 ml HEPES-NaOH (20 mM, pH 7.4) containing 10 mM EDTA and
homogenized with a Polytron (PT 6000, Kinematica) at 14’000 rpm for 20 s. The homogenate
was centrifuged at 48”000 x g for 30 min at 4 °C. Subscquently, the supernatant was removed
and discarded, and the pellet resuspended in 20 ml HEPES-NaOH (20 mM, pH 7.4) containing
0.1 mM EDTA using the Polytron (20 s at 147000 rpm). This procedure was repeated and the
final pellet resuspended in HEPES-NaGH containing 0.1 mM EDTA and homogenized using the
Polytron. Typically, aliquots of 2 ml membrane portions were stored at -80 °C. With cach new
membrane batch the dissociation constant (Kd) was determined via a saturation curve. The
TAARI radioligand 3{H]—(S)~4«{(etl’zyl-phenybamr'no)mmet‘hyl_i~4,5 -dihydro-oxazol-2-ylamine
{described in WO 2008/098857) was used at a concentration equal to the calculated Kd value,
that was usually around 0.7 nM, resulting in the binding of approximately 0.5% of the
radioligand and a specific binding representing approximately 70% of the total binding.
Nonspecific binding was defined as the amount of 3{}_{}—(5‘)—4-~{(ethykwphenyl~amino)~methyl}~
4.5-dihydro-oxazol-2-ylamine bound in the presence of 10 pM unlabeled ligand. All compounds
were tested at a broad range of concentrations (10 pM to 10 uM) in duplicates. The test
compounds (20 pl/well} were transferred into a 96 deep well plate (TreffLab), and 180 pl of
HEPES-NaOH (20 mM, pH 7.4) containing MgCl, (10 mM) and CaCl, (2 mM) (binding buffer),
300 ul of the radioligand 3[H}(S)4~{(elhprhenyi—zunino)—mcthyl:{—4,5—dihydro-oxazol—Z—
ylamine at a concentration of 3.3 x Kd in aM and 500 pl of the membranes (resuspended at 60
ug protein per mi) added. The 96 deep well plates were incubated for 1 hr at 4 °C. Incubations
were terminated by rapid fltration through Unifilter-96 plates (Packard Instrument Company)
and glass filters GF/C (Perkin Elmer) presoaked for 1 hr in polyethylenimine (0.3%) and washed
3 times with 1 ml of cold binding buffer. After addition of 45 ul of Microscint 40 (PerkinElmer)
the Unifilter-96 plate was sealed and after 1 hr the ratioactivity counted using a TopCount

Microplate Scintillation Counter (Packard Instrument Company).

The preferred compounds show a Ki value (uM) in mouse or rat on TAART in the range

of <0.1 uM. In the table below are shown the data of examples 1 - 211.

Example Ki (uM) Example Ki(pM) Example Ki (ubd)

mouse/rat mouse/rat mouse/rat

1 0.074/1.5108 72 0.0171/0.22 143 0.4185/0.2836
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2 4.2857/3.5145 73 0.0096/0.035 144 0.0042/0.0049
3 0.0157/6.0251 74 0.0059/0.0295 145 $.0034/0.6067
4 0.1223/0.6785 75 0.0141/0.228 146 0.0046/0.1404
5 0.0011/0.029 76 0.0024/0.045 147 0.0009/0.0197
6 0.0133/0.2322 77 0.0053/0.1304 148 0.0017/0.0083
7 0.0033/0.0425 78 0.11/3.1921 149 0.0011/0.0014
3 0.0005/0.0325 79 0.0047/0.0716 150 0.0134/0.1486
9 0.0181/0.0893 80 (.0026/0.0626 151 0.048/0.0954
10 0.0015/0.0337 &1 0.0162/0.2027 152 0.0196/0.2677
11 0.0015/0.0233 82 0.0008/0.0101 153 0.007/0.8397
12 0.0055/0.2588 83 0.0006/0.0222 154 0.0096/0.8627
13 0.0266/0.1085 84 0.0015/0.057 155 0.6002/-
14 0.0122/0.504 85 0.0014/0.0194 156 0.0093/0.8327
15 0.0028/0.0466 86 0.0024/0.609 157 0.0132/>10
16 0.0276/0.4483 87 0.0071/0.637 158 1.0168/1.8542
17 0.0017/0.0131 88 0.008/0.0874 159 1.3362/1.7562
18 0.0054/0.3133 89 0.0139/0.1767 160 0.0061/2.749
19 0.0056/0.0236 90 0.0196/0.2324 161 0.0016/0.2229
20 0.0453/0.7641 91 0.0081/0.1233 162 0.002/6.1273
21 0.002/0.0245 92 0.0225/0.27438 163 0.0026/0.0332
22 0.0375/0.468 93 0.005/6.0222 164 0.0006/0.025
23 0.0514/1.644 94 0.0035/0.0489 165 0.011/0.3395
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24 0.0119/0.149 95 0.0057/0.0223 166 0.0301/0.1589
25 0.0124/0.0705 96 0.0062/0.0216 167 0.1115/1.3539
26 0.002/0.0083 97 0.0029/0.0056 168 0.0077/0.0065
27 0.0438/0.8083 98 0.0028/0.0033 169 0.0243/0.0397
28 0.2762/0.561 99 0.0008/0.0185 170 0.0016/0.0012
29 0.0042/0.1555 160 0.0053/0.0164 171 $.0008/0.0011
30 0.0051/0.0417 101 0.0032/0.0041 172 0.0035/0.0162
31 0.0452/0.2222 102 0.0047/0.0126 173 0.0044/0.0625
32 0.0357/1.2375 103 0.0044/0.05 174 0.0088/0.0628
33 0.047/0.5444 104 0.0041/0.1048 175 0.006/6.0066
34 0.0042/0.0181 105 0.0116/0.1265 176 0.1516/>10

35 0.0096/0.1883 106 0.0086/0.0814 177 0.0028/0.0299
36 0.0288/0.1633 107 0.005/0.0877 178 0.0043/0.0298
37 0.1292/1.1738 108 0.0122/0.2157 179 $.0047/0.0517
38 0.0011/0.0544 109 0.0077/0.3624 180 0.0058/0.033
39 0.004/0.2514 110 0.0026/0.03006 181 0.0084/0.3981
40 0.0026/0.1882 111 0.0044/0.0322 182 0.0144/0.4465
41 $.2704/1.0809 112 0.0038/0.1966 183 0.0094/0.1737
42 (.0023/0.0518 113 0.0011/0.0877 184 0.002/0.002

43 0.0269/0.6484 114 0.0212/0.9959 185 0.0549/0.0888
44 0.0007/0.0118 115 0.0079/0.2349 186 0.138/1.1018
45 0.0061/0.1261 116 0.0039/0.007 187 0.0021/0.01
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46 0.0008/0.0643 117 0.0034/0.0104 188 0.0016/0.0033
47 0.0012/0.0067 | 118 0.0038/0.003 189 0.1089/0.0605
48 0.1218/0.2336 119+ | 0.0025/0.0051 190 0.0031/0.0422
49 0.0266/0,1038 120 0.0058/0.0364 191 0.001/0.0032
50 0.005/0.0608 121 0.0058/0.0096 192 0.0025/0.0026
51 0.0363/0.2803 122 0.0079/0.0847 193 0.0038/0.0196
52 0.0005/0.0084 123 0.0174/0.0796 194 0.0021/0.0011
53 0.0012/0.0045 124 0.0036/0.0348 195 0.0017/0.0252
54 0.0608/0.0138 125 0.0045/0.0278 196 0.0049/0.004
55 0.7376/1.9843 126 0.004/0.0096 197 0.0031/0.0315
56 0.0372/0.211 127 0.003/0.0165 198 0.0419/0.1628
57 0.0023/0.0866 128 0.0049/0.6039 199 0.0231/0.056
58 0.0704/0.5844 129 (.0043/0.0068 200 0.0089/0.0588
59 0.0049/0.2073 130 0.0051/0.0199 201 0.008/0.0626
60 0.0222/0.7582 131 0.0028/0.0379 202 0.0032/0.0065
61 0.0591/0.5024 132 0.0047/0.0182 203 0.0022/0.6017
62 0.0005/0.0094 133 0.0052/0.0387 204 0.0038/0.0021
63 0.3728/1.4897 134 0.0069/0.0079 205 0.0026/0.1621
64 0.0027/0.101 135 0.0057/0.0198 206 0.005/0.0963
65 0.0131/0.6291 136 0.0051/0.0494 207 0.0043/0.0102
66 0.2169/0.2569 137 0.0037/0.06026 208 0.003/0.0035
67 0.0074/0.2917 138 0.0641/1.3566 209 0.0032/0.6025
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68 0.0094/0.0751 139 0.0667/1.0607 210 0.0047/0.0266

69 0.0014/0.0438 140 0.0386/5.251 211 0.0042/0.0011

70 0.5235/4.0665 141 0.0027/0.0129

71 0.0118/0.168 142 0.0627/0.0146

The compounds of formula { and the pharmaceutically acceptable salts of the compounds of
formula I can be used as medicaments, e.g. n the form of pharmaceutical preparations. The
pharmaceutical preparations can be administered orally, e.g. in the form of tablets, coated tablets,
dragées, hard and soft gelatine capsules, solutions, emulsions or suspensions. The administration
can, however, also be effected rectally, e.g. in the form of suppositories, or parenterally, e.g. in
the form of injection solufions.

The compounds of formula T can be processed with pharmaceutically inert, inorganic or
organic carriers for the production of pharmaceutical preparations. Lactose, corn starch or
derivatives thereof, talc, stearic acids or its salls and the like can be used, for example, as such
carriers for tablets, coated tablets, dragées and hard gelatine capsules. Suitable carriers [or soft
gelatine capsules are, for example, vegetable oils, waxes, fats, semi-solid and liquid polyols and
the like. Depending on the nature of the active substance no carricrs arc however usually
required in the case of soft gelatine capsules. Suitable carriers for the production of solutions and
syrups are, for example, water, polyols, glycerol, vegetable oil and the like. Suitable carriers for
suppositorics are, for example, natural or hardened oils, waxes, fats, semi-liquid or liquid polyols
and the like.

The pharmaceutical preparations can, morcover, contain preservatives, solubilizers,
stabilizers, wetting agents, emulsifiers, sweeteners, colorants, {lavorants, salts for varying the
osmotic pressure, buffers, masking agents or antioxidants. They can also contain still other
therapentically valuable substances,

Medicaments containing a compound of formula I or a pharmaceutically acceptable salt
thereof and a therapeutically mert carrier are also an object of the present invention, as is a
process for their production, which comprises bringing one or more compounds of formula {

and/or pharmaceutically acceplable acid addition salts and, if desired, one or more other
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therapeatically valuable substances into a galenical administration form together with one or
more therapeutically inert carriers.

The most preferred indications in accordance with the present invention are those which
include disorders of the central nervous system, for example the treatment or prevention of

5 depression, psychosis, Parkinson’s disease, anxiety and attention deficit hyperactivity disorder
(ADHD).

The dosage can vary within wide limits and will, of course, have to be adjusted to the
individual requirements in cach particular case. In the case of oral administration the dosage for
adults can vary from about 0.01 mg to about 1000 mg per day of a compound of general formula

10 Torof the corresponding amount of a pharmaccutically acceptable salt thereof. The daily dosage
may be administered as single dose or in divided doses and, in addition, the upper limit can also
pe exceeded when this is found to be indicated.

Tablet Formulation (Wet Granulation)

Hem  Ingredients meg/tablet
15 5 mg 25 mg 100 mg 500
mg
I. Compound of formula | 5 25 100 500
2. Lactose Anhydrous DTG 125 105 30 150
3 Sta-Rx 1500 6 6 O 30
200 4. Microcrystalline Cellulose 30 30 30 150
5. Magnesium Stearate 1 i 1 i
Total 167 167 167 831
Manufacturing Procedure
25 1. Mix ttems 1, 2. 3 and 4 and granulate with purified water.
2. Dry the granules at 50°C,

Pass the granules through suitable milling equipment.

P W

Add ilem 5 and mix for three minutes; compress on a suitable press.

30



WG 2012/126922 PCT/EP2012/084939
-153-
Capsule Formulation

ftemy  Ingredients mg/capsule
5 mg 25 mg 100 mg 560

mg
5 L Compound of formula I 5 25 160 500
2. Hydrous Lactose 159 123 148 -
3. Corn Starch 25 35 40 70
4. Tale 10 15 10 25
5. Magnesium Stearate { 2 2 5
10 Total 200 200 360 600

Manuflacturing Procedure

1. Mix items 1. 2 and 3 in a suitable mixer for 30 minutes.
2. Add ttems 4 and 5 and mix for 3 minutes.
15 3. K1l into a suitable capsule.

20
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Claims

1. Compounds of formula

R2
|

R r;/A;gy,N AvR ¢
M( )J\/)\!H

I

wherein

Rl

Ar

X

u( )..

is hydrogen, C;.7-alkyl, halogen, C;_s-alkyl substituted by halogen, C;.;-alkoxy, Cy.4-
alkoxy substituted by halogen, cyano, nitro, Cs¢-cycloalkyl, -CH,-C; ¢-cycloalkyl, -O-
CH,-Cs.¢-cycloalkyl, -O-(CH,),-O- C;5-alkyl, S(O),CH;  SFs, -C(O)NH- Cy_;-alkyl,
phenyl, -O-pyrimidinyl, optionally substituted by C;_;-alkoxy substituted by halogen, or

1s benzyl, oxetanyl or furanyl;
18 lor2;

is aryl or heteroaryl, selected from the group consisting of phenyl, naphthyl, pyrimidinyl,
pyridinyl, benzothiazolyl, quinolinyl, quinazolinyl, benzo[d][1.3]dioxolyl, §,6,7.8-
tetrahydro-quinazolinyl, pyrazolyl, pyrazinyl, pyridazinyl, or 1,3,4-oxadiazolyl;

is a bond, -CHj-, -CHyCHa-, -CH(CF3)- or -CH(CHz)-;
is hydrogen or C,y-alkyl;

is CR or N; and R is hydrogen, cyano, halogen or C,_;-alkyl;
is hydrogen or halogen; with the proviso that when R’ is halogen, then A is CH;

isCHorN;
i80,1o0r2;
is a bond, -CH»- or ~O-;

1s the group -(CHy)-;

or pharmaceutical active acid addition salts thereof, with the exception of the following

compounds

(2,6-dichlorobenzyl)-(4-morpholin-2-yl-phenyl)-amine
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N-(4-((2S)-morpholine-2-yl)phenyl)pyridine-2-amine

N-methyl-N-(4-((2S)-morpholine-2-yh)phenyl)pyridine-2-amine and

(2,6-dichloro-pheny!)-(4-morpholin-2-ylphenyl)-amine

2. Compounds of formula IA according to claim 1

2

R
|

(R1)m/Ar\\/N A\ X
l@\( )JQNH

IA

wherein

R]

Ar

n

X

_( )_

is hydrogen, C;.7-alkyl, halogen, C,y-alkyl substituted by halogen, C;.;-alkoxy, C; -
alkoxy substituted by halogen, cyano, nitro, C3¢-cycloalkyl, S(O),CHj or phenyl;

is Tor2;

is aryl or heteroaryl, selected from the group consisting of phenyl, naphthyl, pyrimidinyl,
pyridinyl, benzothiazolyl, quinolinyl, quinazolinyl, benzo[d][1.3]dioxolyl, 5,6,7,8-
tetrahydro-quinazolinyl, pyrazolyl or 1,3,4-oxadiazolyl;

is a bond, -CH,-, -CH,CH;-, ~-CH(CF3)- or -CH(CH3)-;

is hydrogen or C_7-alkyl;

is CR or N; and R is hydrogen, cyano, halogen or C;_s-alkyl;
is CH or N;

is0, 1 or2;

1s a bond, -CH,- or ~O-;

is the group -(CHz)-;

or pharmaceutical active acid addition salts thereof, with the exception of the following

compounds

(2,6-dichlorobenzyl)-(4-morpholin-2-yl-phenyl)-amine

N-(4-((2S)-morpholine-2-yl)phenyl)pyridine-2-amine

N-methyl-N-(4-((2S)-morpholine-2-yl)phenyl)pyridine-2-amine and

(2,6-dichloro-phenyl)-(4-morpholin-2-ylphenyl)-amine.
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3, Compounds of formula I, wherein A is CR, and B is CH, with the exception of the
following compounds

(2,6-dichlorobenzyl)-(4-morpholin-2-yl-phenyl)-amine
N-(4-((2S)-morpholine-2-yl)phenyl)pyridine-2-amine
N-methyl-N-(4-((2S)-morpholine-2-yl)phenyl)pyridine-2-amine and
(2,6-dichloro-phenyl)-(4-morpholin-2-ylphenyl)-amine.

4. Compounds of formula I according to claim 3, wherein Y is a bond and Ar is
phenyl or naphthyl, with the exception of
(2,6-dichloro-phenyl)-(4-morpholin-2-ylphenyl)-amine.

5. Compounds of formula I according to claim 4, wherein the compounds are
(RS)-(4-Chloro-pheny!)-(4-morpholin-2-yl-phenyl)-amine
((S)-4-Morpholin-2-yl-phenyl)-naphthalen-2-yl-amine
(S)-4-Chioro-2-fluoro-N-(4-(morpholin-2-yphenylDaniline
(4-Chloro-phenyl)-methyl-((S)-4-morpholin-2-yl-phenyl)-amine
(RS)-(4-Chloro-phenyl)-(2-methyl-4-morpholin-2-yl-phenyl)-amine
[5-(3,4-Dimethoxy-phenyl)-pyrimidin-2-y1]-((S)- 4-morphohn~2*yl-phenyl)~—ammc or
[5-(3,4-Dimethoxy-phenyl)-pyrimidin-2-yl]-((R)-4-morpholin-2-yl-phenyl}-amine

6. Compounds of formula I according to claim 3, wherein Y is a bond and Ar is
pyridinyl, pyrimidinyl, pyrazolyl, benzothiazolyl, quinolinyl, quinazolinyl,
benzo{d]{1.3]dioxolyl, 5,6,7,8-tetrahydro-quinazolinyl, pyrazinyl, pyridazinyl or [,3,4-
oxadiazolyl, with the exception of
N-(4-((2S)-morpholine-2-yl)phenyl)pyridine-2-amine and
N-methyl-N-(4-((2S)-morpholine-2-yl)phenyl)pyridine-2-amine.

7. Compounds of formula I according to claim 6, wherein the compounds are
(RS)-(4,6-Dimethyl-pyrimidin-2-yl)-(4-pyrrolidin-3-yl-phenyl)-amine; hydrochloride
(RS)-(5-Chloro-pyridin-2-yl)-(4-morpholin-2-yl-phenyl)-amine
(RS)-(5-Chloro-pyrimidin-2-yl)-(4-morpholin-2-yl-phenyl}-amine
(RS)-(5-Bromo-pyrimidin-2-yl)-(4-morpholin-2-yl-phenyl)-amine
(8)-5-Bromo-N-{4-(morpholin-2-yl)phenyl)pyridin-2-amine

AMENDED SHEET
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(S)-N-(4-(Morpholin-2-yl)phenyl)-5-(trifluoromethyl)pyridin-2-amine
(5-Methoxy-pyrimidin-2-yl)-((S)-4-morpholin-2-yl-phenyl)-amine
(5-Fluoro-pyrimidin-2-y1)-((8)-4-morpholin-2-yl-phenyl)-amine
(5-Ethyl-pyrimidin-2-y1)-((S)-4-morpholin-2-yl-phenyl)-amine
2-((S)-4-Morpholin-2-yl-phenylamino)-pyrimidine-5-carbonitrile
(5-Cyclopropyl-pyrimidin-2-yl)-((S)-4-morpholin-2-yl-phenyl)-amine
(5-Methyl-pyrimidin-2-y1)-((S)-4-morpholin-2-yl-phenyl)-amine
{(8)-4-Morpholin-2-yl-phenyl)-(5-trifluoromethyl-pyrimidin-2-yl)-amine
((8)-4-Morpholin-2-yl-phenyl)-(5-propyl-pyrimidin-2-yl)-amine
(6-Chloro-benzothiazol-2-y1)-((8)-4-morpholin-2-yl-phenyl)-amine
(5-Ethoxy-pyrimidin-2-yl)-((S)-4-morpholin-2-yl-phenyl}-amine
(5-Chloro-pyridin-z—yl)-((S)-4-morpholin—2-prhenyl)-—amine
(8)-4-Methoxy-N-(4-(morpholin-2-yi)phenyl)pyridin-2-amine
(§)-6-Chloro-5-fluoro-N-(4-(morpholin-2-y)phenyl)pyridin-3-amine
(S)-N-(4-(Morpholin-2-yl)phenyl)-3-(trifluoromethy!)pyridin-2-amine
(S)-N-(4-(Morphalin-2-yl)phenyl)-4-(trifluoromethyl)pyridin-2-amine
(S)-5-Fluoro-N-(4-(morpholin-2-yl)phenyl)pyridin-3-amine
((8)-4-Morpholin-2-yl-phenyl)-quinolin-2-yl-amine
(S)-6-Chloro-N-(4-(morpholin-2-yhphenyl)quinolin-2-amine
(S)-2-Methyl-N-(4-(morpholin-2-yl)phenyl)quinolin-8-amine
(S)-N-(4-(Morpholin-2-yl)phenyl)-2,8-bis(trifluoromethyl)quinolin-4-amine
(8)-6-Chloro-N-(4-(morpholin-2-yl)phenyl)quinazolin-4-amine
(S);8-Chloro-N-(4-(morpholin~2-yl)phenyl)quinoiiné-aminc
(S)-5-Bromo-N-(4-(morpholin-2-yl)phenyl)quinolin-2-amine
(8)-4-Chloro-N-(4-(morpholin-2-y)phenylquinolin-2-amine
(2-Fluoro-pyridin-3-y1)-((S)-4-morpholin-2-yl-phenyl)-amine
(S)-5-Bromo-3-methyl-N-(4-(morpholin-2-y)phenyl)pyridin-2-amine
(8)-5-Bromo-3-fluoro-N-(4-(morpholin-2-yl)phenyl)pyridin-2-amine
(8)-3,5-Dichloro-N-(4-(morpholin-2-yl)phenyl)pyridin-2-amine
(8)-3,5-Dibromo-N-(4-(morpholin-2-yl)phenyl)pyridin-2-amine
(8)-5-Bromo-4-methyl-N-(4-(morpholin-2-yl)phenyl)pyridin-2-amine
(8)-2,5-Dichloro-N-(4-(morpholin-2-yl)phenyl)pyridin-4-amine
(8)-4-Bromo-5-methyl-N-(4-(morpholin-2-yl)phenyl)pyridin-2-amine
(S)-N-(4-(Morpholin-2-yl)phenyl)benzo[d}{1,3]dioxol-5-amine

AMENDED SHEET,
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(8)-5-Bromo-N-(4-(morpholin-2-yl)phenyl)quinolin-§-amine
(R)-6-Chloro-N-(4-(morpholin-2-yl)pheny!)pyridin-3-amine
(R)-5-Ethyl-N-(4-(morpholin-2-yl)phenyl)pyrimidin-2-amine
(R)-5-Chloro-N-(4-(morpholin-2-yl)phenyl)pyridin-2-amine
(8)-6-Chloro-5-ethoxy-N-(4-(morpholin-2-yl)phenyl)pyridin-3-amine
(5-Ethyl-4-methyl-pyrimidin-2-y1)-((8)-4-morpholin-2-yl-phenyl)-amine
(5-Isopropyl-4-methyl-pyrimidin-2-y1)-((S)-4-morpholin-2-yl-phenyl)-amine
((S)-4-Morpholin-2-yl-phenyl)-(5,6,7,8-tetrahydro-quinazolin-2-yl)-amine
((S)-4-Morpholin-2-yl-phenyl)-(5-nitro-pyrimidin-2-yl)-amine
(RS)-5-Bromo-N-(2-methyl-4-(morpholin-2-yhphenyl)pyridin-2-amine
(S)-5-Chloro-3-fluoro-N-(4-(morpholin-2-yhphenyl)pyridin-2-amine
(5-Methanesulfonyl-pyrimidin-2-y1)-((8)-4-morpholin-2-yl-phenyl)-amine
(RS)-(5-Chloro-pyridin-2-yl)-(2-methyl-4-morpholin-2-yl-phenyl)-amine
(RS)-(5-Chloro-pyrimidin-2-y1)-(2-methyl-4-morpholin-2-yl-phenyl)-amine
(8)-5-Chloro-N-(4-(morpholin-2-yl)phenyl)-4-(trifluoromethyl)pyridin-2-amine
(S)-5-Chloro-4-methyl-N-(4-(morpholin-2-yl)phenyl)pyridin-2-amine
(RS)-5-Chloro-4-methyl-N-(2-methyl-4-(morpholin-2-yl)phenyl)pyridin-2-amine
(RS)-5-Bromo-4-methyl-N-(2-methyl-4-(morpholin-2-yl)phenyl)pyridin-2 -amine
(5-Cyclopropyl-pyrimidin-2-y1)-((R)-4-morpholin-2-yl-phenyl)-amine
(RS)-5-Cyclopropyl-N-(2-methyl-4-(morpholin-2-yl)phenyl)pyrimidin-2-amine
(RS)-5-Ethyl-N-(2-methyl-4-(morpholin-2-yDphenyl)pyrimidin-2-amine
(RS)-5-Bromo-N-(2-methyl-4-(morpholin-2-yl)phenyl)pyrimidin-2-amine
((R)-4-Morpholin-2-yl-phenyl)-(5-propyl-pyrimidin-2-yl)-amine
(5-Bromo-pyrimidin-2-yl}-((R)-4-morpholin-2-yl-phenyl)-amine
((R)-4-Morpholin-2-yl-phenyl)-(S-trifluoromethyl-pyrimidin-2-yi)-amine
(R8)-5-Chloro-N-(2-fluoro-4-(morpholin-2-yl)pheny)pyrimidin-2-amine
(RS)-5-Ethyl-N-(2-fluoro-4-(morpholin-2-yl)phenyl)pyrimidin-2-amine
(RS)-5-Cyclopropyl-N-(2-fluoro-4-(morpholin-2-yl)phenyl)pyrimidin-2-amine
(RS)-5-Chloro-N-(2-fluore-4-(morpholin-2-yl)phenyl)pyridin-2-amine
(RS)-(5-Ethoxy-pyrimidin-2-yl}-(2-fluoro-4-morpholin-2-yl-phenyl)-amine
(RS)-(2-Fluoro-4-morpholin-2-yl-phenyl)-(5-propyl-pyrimidin-2-yl)-amine
(RS)-(5-Bromo-pyrimidin-2-y1)-(2-fluoro-4-morpholin-2-yl-phenyl)-amine
(R)-5-Chloro-N-(4-(morpholin-2-yl)phenyl)pyrimidin-2-amine |
(8)-5-Chloro-N-(4-(morpholin-2-yl)phenyl)pyrimidin-2-amine

AMENDED SHEET
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(5-Ethoxy-pyrimidin-2-y1)-((R)-4-morpholin-2-yl-phenyl)-amine
(5-Ethyl-pyrimidin-2-yl)-((R)-2-methyl-4-morpholin-2-yl-phenyl)-amine
(5-Ethyl-pyrimidin-2-y1)-((S)-2-methyl-4-morpholin-2-yl-phenyl})-amine
(5-Cyclopropyl-pyrimidin-2-y1)-((R)-2-methyl-4-morpholin-2-yl-phenyl)-amine
(5-Cyclopropyl-pyrimidin-2-y1)-((S)-2-methyl-4-morpholin-2-yl-phenyl}-amine
(5-Ethyl-pyrimidin-2-y1)-((S)-4-piperidin-3-yl-phenyl)-amine
(8)-N-(4-(Morpholin-2-yl)phenyl)-5-phenyl-1H-pyrazol-3-amine
(5-Ethoxy-pyrimidin-2-y)-((S)-4-piperidin-3-yl-phenyl)-amine
(S)-N-(4-(Morpholin-2-yl)phenyl)-5-phenyl-1,3,4-oxadiazol-2-amine
(5-Ethyl-pyrimiciin—Z-yl)-((R)Q-ﬁuoro~4-morpholin»Z-yl»phenyi)-amine
(5-Ethyl-pyrimidin-2-y1)-((S)-2-fluoro-4-morpholin-2-yl-phenyl)-amine
(5-Cyclopropyl-pyrimidin-2-y1)-((R)-2-fluoro-4-morpholin-2-yl-phenyl)-amine
(5-Cyclopropyl-pyrimidin-2-y1)-((8)-2-flucro-4-morpholin-2-yl-phenyl)-amine
{RS)-(2-Fluoro-4-morpholin-2-yl-pheny!)-(S-trifluoromethyl-pyrimidin-2-yl}-amine
(5-Isopropoxy-pyrimidin-2-yt)-((S)-4-morpholin-2-yi-phenyl)-amine
(5-Isopropoxy-pyrimidin-2-yl)-((R)-4-morpholin-2-yl-phenyl)-amine
(S)-5-(Cyclopropylmethoxy)-N-(4~(morpholin-2-yl)phenyl)pyrimidin-2-amine
(R)-5-(Cyclopropylmethoxy)-N-(4-(morpholin-2-yl)pheny!)pyrimidin-2-amine
(5-Bromo-pyrimidin-2-y1)~((R)-2-fluoro-4-morpholin-2-yl-phenyl)-amine
(5-Bromo-pyrimidin-2-y})-((S)-2-fluoro-4-morpholin-2-yl-phenyl)-amine
((R)-2-Fluoro-4-morpholin-2-yl-phenyl)-(5-propyl-pyrimidin-2-yl)-amine
((8)-2-Fluoro-4-morpholin-2-yl-phenyl)~(5-propyl-pyrimidin-2-yl)-amine
(5-Chloro-pyrimidin-2-yl)-((R)-2-fluoro-4-morpholin-2-yl-phenyl)-amine
(5-Chloro-pyrimidin-2-y1)-((S)-2-fluoro-4-morpholin-2-yl-phenyl)-amine
(5-Ethoxy-pyrimidin-2-y1)-((R)-2-fluoro-4-morpholin-2-yl-phenyl)-amine
(5-Ethoxy-pyrimidin-2-y1)-((S)-2-fluoro-4-morpholin-2-yl-phenyl}-amine
((R)-2-Fluoro-4-morpholin-2-yl-phenyl)-(5-trifluoromethyl-pyrimidin-2-yl)-amine
((S)-2-Fluoro-4-morpholin-2-yl-phenyl)-(5-trifluoromethyl-pyrimidin-2-yl)-amine
((8)-4-Morpholin-2-yl-phenyl)-[5-(2,2,2-trifluoro-ethoxy)-pyrimidin-2-yi]-amine
((R)-4-Morpholin-2-yl-phenyl)-[5-(2,2,2-trifluoro-ethoxy)-pyrimidin-2-yl}-amine
[5-(2-Methoxy-ethoxy)-pyrimidin-2-yl}-((S)-4-morpholin-2-yl-phenyl)-amine
[5-(2-Methoxy-ethoxy)-pyrimidin-2-yl]-((R)-4-morpholin-2-yl-phenyl)-amine
(RS)-(1-Methyl-1H-pyrazol-3-yl}-(4-morpholin-2-yl-phenyl)-amine
(RS)-(4-Bromo-1-methyl-1H-pyrazol-3-yl)-(4-morpholin-2-yl-phenyl)-amine

AMENDED SHEET
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((R)-2-Fluoro-4-morpholin-2-yl-phenyl)-[5-(2,2,2-trifluoro-ethoxy)-pyrimidin-2-yl]-amine
((8)-2-Fluoro-4-morpholin-2-yl-phenyl)-[5-(2,2,2-trifluoro-ethoxy)-pyrimidin-2-yl]-amine
(RS)-(1-Cyclopropylmethyl-1H-pyrazol-3-yl)-(4-morpholin-2-yl-phenyl)-amine
(5-Furan-2-yl-pyrimidin-2-yl)-((S)-4-morpholin-2-y}-phenyl)-amine
(5-Furan-2-yl-pyrimidin-2-y)-((R)-4-morpholin-2-yl-phenyl)-amine
(RS)-N-(2-Chloro-4-(morpholin-2-yl)phenyl)-5-cyclopropylpyrimidin-2-amine
(RS)-[1-(2,2-Difluoro-ethyl)- 1 H-pyrazol-3-yi]-(4-morpholin-2-yl-phenyl)-amine
{(R)-2-Fluoro-4-morpholin-2-yl-phenyl)-[ 5-(2-methoxy-ethoxy)-pyrimidin-2-yl}-amine
((8)-2-Fluoro-4-morpholin-2-yl-phenyl}-[5-(2-methoxy-ethoxy)-pyrimidin-2-yl]-amine
((8)-4-Morpholin-2-yl-phenyl)-(2-trifluoromethyl-pyrimidin-5-yl)-amine
((R)-4~Morpholin-2-yi-phenyl)-(Z-triﬂuoromethyl-pyrimidin-S-yl)—amine
(RS)-(4-Morpholin-2-yl-phenyl)-(1H-pyrazol-3-yl}-amine V
(5-Methyi—pyrézin-2-yl)—((S)-4-morphoIin—Z-yi-phenyl)»amine '
(5-Methyl-pyrazin-2-yl)-({R)-4-morpholin-2-yl-pheny!)-amine
2-((S)-4-Morpholin-2-yl-phenylamino)-pyrimidine-5-carboxylic acid methylamide
2-((R)-4-Morpholin-2-yl-phenylamino)-pyrimidine-5-carboxylic acid methylamide
(6-Methyl-pyridazin-3-y1)-((S)-4-morpholin-2-yl-phenyl)-amine
(1-Benzyl-1H-pyrazol-3-y1)-((S)-4-morpholin-2-yl-phenyl)-amine
(1-Benzyl-1H-pyrazol-3-y1}-((R)-4-morpholin-2-yl-phenyl)-amine
((S)-4-Morpholin-2-yl-phenyl)-(1-phenyl-1H-pyrazol-3-yl)-amine
((R)-4-Morpholin-2-yl-phenyl)-(1-phenyl-1H-pyrazol-3-yl}-amine
((8)-4-Morpholin-2-yl-phenyl)-(5-oxetan-3-yl-pyridin-2-yl)-amine
((R)-2-Methyl-4-morpholin-2-yl-phenyl)-(5-trifluoromethyl- pynmldm-2—y1) -amine
((8)-2-Methyl-4-morpholin-2-yl-phenyl)-(5-triflucromethyl-pyrimidin-2-yl)-amine
((R)-2-Chloro-4-morpholin-2-yl-phenyl)-(5-triflucromethyl-pyrimidin-2-yl)-amine
((S)-2-Chloro-4-morpholin-2-yl-phenyl)-(5-trifluoromethyl-pyrimidin-2-yl)-amine
(R)-N-(2-Chioro-4-(morpholin-2-yl)phenyl)-S-cyclopropylpyrimidin-2-amine
(S)-N-(2-Chloro-4-(morpholin-2-yl)phenyl)-5-cyclopropylpyrimidin-2-amine
((R)-4-Morpholin-2-yl-phenyl)-[4-(2,2,2-trifluoro-ethoxy)-pyrimidin-2-yl}-amine
(R)-N-(4~(Morpholin-2-yl)pheny1)-4—(triﬂuoromethyi)pyrimidin»2~amine
(R)»S-(S-(Diﬁuoromethoxy)pyrimidin-Z»yioxy)-N-(4-(morphoIim2»yl)pheayl)pyrimidin-2-
amine ' |
(R)-N-(2-Chloro-4-(morpholin-2-yl)phenyl)-5-(5-(difluoromethoxy)pyrimidin-2-
yloxy)pyrimidin-2-amine

AMENDED SHEET
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(R)-N-(4-(Morpholin-2-yl)phenyl)pyrimidin-2-amine
((R)~4-Morpholin-2-yl-phenyl)-quinazolin-2-yl-amine
(4-Methy1—6-triﬂuoromethyl~pyrimidin-2~$/l)-((R)-4~morpholin-2-yi-phenyl)-amine
(R)-5-(Difluoromethoxy)-N-(4-(morpholin-2-yl)phenyl)pyrimidin-2-amine
(4-Chloro-6-methoxy-pyrimidin-2-y1)-((R)-4-morpholin-2-yl-phenyl)-amine
2-((R)-4-Morpholin-2-yl-phenylamino)-pyrimidine-4-carbonitrile
(4,6-Dimethyl-pyrimidin-2-y1)}-((R)-4-morpholin-2-yl-phenyl}-amine
(4,6-Dimethoxy-pyrimidin-2-yl)-((R)-4-morpholin-2-yl-phenyl)-amine
((R)-2-Chioro—4~morphoiin-2-y1-phenyi)—[S-(2,2,2-tn'ﬂuoro-ethoxy)-pyrimidin-}y!}-amine
(R)-3-Chloro-N-(4-(morpholin-2-yl)phenyl)-5-(trifluoromethyl)pyridin-2-amine
(8)-2,5-Dichloro-N-(4-(morpholin-2-yl)phenyl)pyrimidin-4-amine
((8)-4-Morpholin-2-yl-phenyl)-[4-(2,2,2-trifluoro-ethoxy)-pyrimidin-2-y!}-amine
{5-Fluoro-4-(2,2,2-trifluoro-ethoxy)-pyrimidin-2-y1j-({R)-4-morpholin-2-yl-phenyl)-amine
(4-Cyclopropyl-pyrimidin-2-y1)-((R)-4-morpholin-2-yl-phenyl}-amine
(4-Cyclopropyl-5-fluoro-pyrimidin-2-yi)-((R)-4-morpholin-2-yi-phenyl)-amine
(4-Pentafluorosulfanyl-phenyl)-((R)-4-morpholin-2-yl-phenyl)-amine
(R)-5-Cyclopropyl-N-(3-fluoro-4-(morpholin-2-yl)phenyl)pyrimidin-2-amine
((8)-3-Chloro-4-morpholin-2-yl-phenyl)-(5-cyclopropyl-pyrimidin-2-yl)-amine
{(R)-3-Chloro-4-morpholin-2-yl-phenyl)-(5-cyclopropyl-pyrimidin-2-yl)-amine
(8)-5-Cyclopropy!-N-(3-fluoro-4-(morpholin-2-yl)phenyl)pyrimidin-2-amine
(R)-N-(3-Fluoro-4-(morpholin-2-yl)phenyl)-S-(trifluoromethyl)pyrimidin-2-amine
(S)-N-(3-Fluoro-4-(morpholin-2-yl)phenyl)-5-(trifluoromethyl)pyrimidin-2-amine
(R)-N-(4-(Morpholin-2-yl)phenyl}-6-(trifluoromethyl)pyrimidin-4-amine
(R)-6-Chloro-N-(4-(morpholin-2-yl)phenyl)pyrimidin-4-amine
(R)-N-(4-(morpholin-2-yl)phenyl)-2-(trifluoromethyl)pyrimidin-4-amine
(R)-N-(4-(Morpholin-2-yl)phenyl)-5-(trifluoromethyl)pyrazin-2-amine
((R)-3-Chloro-4-morpholin-2-yl-phenyl)-(5-chloro-pyrimidin-2-yl)-amine
((R)—3~ChIoro-4-mofpholind-yi-phenyl)-[5~(2,2,2-triﬂuoro—ethoxy)-pyrimidin-Z-yl]-amine
{(R)-3-Chloro-4-morpholin-2-yl-phenyl}-(5-trifluoromethyl-pyrimidin-2-yl)-amine
(R)-5-Chloro-N-(4-(morpholin-2-yl)phenyl)pyrazin-2-amine
(R)-6-Chloro-N-(4-(morpholin-2-y)phenyl)pyrazin-2-amine
(R)-N-(3-Fluoro-4-(morpholin-2-yhphenyl)-5-(2,2,2-trifluoroethoxy)pyrimidin-2-amine
{R)-N-(3-Fluoro-4-(morpholin-2-yl)phenyl)-4-(2,2,2-trifluoroethoxy)pyrimidin-2-amine

AMENDED SHEET
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(R)-5-Fluoro-N-(3-fluoro-4-(morpholin-2-yl)pheny!)-4-(2,2,2-triflucroethoxy)pyrimidin-2-
amine

(R)-5-Chloro-N-(3-fluorc-4~(morpholin-2-yh)phenyl)pyrimidin-2-amine or
((R)-3-Chloro-4-morpholin-2-yl-phenyl)-[4-(2,2,2-triflucro-ethoxy)-pyrimidin-2-yl}-amine.

8. Compounds of formula I according to claim 3, wherein Y is -CH,-,
-CHyCHy-, -CH(CF3)- or -CH(CH3)- and Ar is phenyl or naphthyl, with the exception of (2,6-
dichlorobenzyl)-(4-morpholin-2-yl-phenyl)-amine.

9. Compounds of formula I according to claim 8, wherein the compounds are
[(RS)-1~(4-Chioro-phenyl)-2,2,2-trifluoro-ethyl]-[(RS)-4-(2-pyrrolidin-3-yl-ethyl)-phenyl]-
amine
(RS)-[1-(4-Chloro-phenyl)-2,2,2-trifluoro-ethyl}-{(RS)-4-(2-piperidin-3-yl-ethyl)-phenyl}-
amine
(RS)-(4-Chloro-benzyl)-(4-morpholin-2-yl-phenyl)-amine
((S)-4-Morpholin-2-yl-phenyl)-phenethyl-amine
(4-Methoxy-benzyl)-((S)-4-morpholin-2-yl-phenyl}-amine
(4-Methyl-benzyl)-((S)-4-morpholin-2-yl-phenyl)-amine
4-[((S)-4-Morpholin-2-yl-phenylamino)-methyl}-benzonitrile
((S)-4-Morpholin-2-yl-phenyl)-(4-trifluoromethyl-benzyl)-amine
((8)-4-Morpholin-2-yl-phenyl)-(4-triflucromethoxy-benzyl)-amine
(3,4-Dichloro-benzyl)~((S)-4~-morpholin-2-yl-phenyl)-amine
(4-Fluoro-benzyl)-((S)-4-morpholin-2-yl-phenyl)-amine
{2-(4-Chloro-phenyl)-ethyl]-((S)-4-morpholin-2-yl-phenyl)-amine
(4-Chloro-2-fluoro-benzyl)-((S)-4-morpholin-2-yl-pheny!)-amine
(4-Ethyl-benzyl)-((S)-4-morpholin-2-yl-phenyl)-amine
{(4-Bromo-benzyl)-((S)-4-morpholin-2-yl-phenyl)-amine or
[(RS)-1-(4-Chloro-phenyl)-ethyl]-((S)-4-morpholin-2-yl-phenyl)-amine.

10. Compounds of formula I according to claim 3, wherein Y is -CHjy-, -CH,CH;-,
-CH(CF3)- or -CH(CH3)- and Ar is furyl, pyridinyl, pyrimidinyl, pyrazolyl, benzothiazolyl,
quinolinyl, quinazolinyl, benzo[d][1.3]dioxolyl, 5,6,7,8-tetrahydro-quinazolinyl or 1,3,4-

oxadiazoly.
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11. Compounds of formula I according to claim 10, which compounds are
[(RS)-1-(5-Bromo-pyridin-2-y1}-2,2,2-trifluoro-ethyl}-((RS)-4-pyrrolidin-3-yl-phenyl)-amine
(5-Bromo-pyridin-2-ylmethyl)-((8)-4-morpholin-2-yl-phenyl}-amine
(6-Methoxy-pyridin-2-ylmethyl)-((S)-4-morpholin-2-yl-phenyl)-amine
(S)-N-((6-Chloropyridin-3-y)methyl)-4-(morpholin-2-yl)aniline
(S)-4-(Morpholin-2-yl)-N-((6-(trifluoromethyl)pyridin-3-yl)methyl)aniline
{5-Fluoro-pyridin-2-ylmethy})-((S)-4-morpholin-2-yl-phenyi)-amine or
(S)-N-{(2-Chloroquinolin-3-yD)methyl}-4-(morpholin-2-yljaniline.

12. A compound of formula I according to claim 1, wherein AisN,BisCH, Yisa

bond and Ar is pyridinyl, pyrimidinyl.

13. A compound of formula I according to claim 12, which compounds are
(RS)-5-Chloro-N-(5-(morpholin-2-yDpyridin-2-yD)pyridin-2-amine
(RS)-5-Bromo-N-(5-(morpholin-2-yDpyridin-2-yl)pyridin-2-amine
(RS)-5-Cyclopropy!-N-(5-(morpholin-2-yl)pyridin-2-yl)pyrimidin-2-amine
(R)-5-Bromo-N-(5-(morpholin-2-y)pyridin-2-yl)pyridin-2-amine or
(8)-5-Bromo-N-(5-(morpholin-2-yl)pyridin-2-yl)pyridin-2-amine.

14, A compound of formula I according to claim 1, wherein Ais CR,BisN, Yisa

bond and Ar is pyridinyl.

15. A compound of formula I according to claim 14, wherein the compound is

(RS)-N-(5-Bromopyridin-2-yl}-3-methyl-5-(morpholin-2-yl)pyridin-2-amine.

16. A process for the manufacture of a compound of formula | as defined in any one

of claims 1 ~ 15, which process comprises

a) cleaving off the N-protecting group from compounds of formula

R’ :
l 3
RY)” Ar“Y’Njf\Aj:R X
B ()J\/N\PG
n

to a compound of formula
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i
@ NS ™
B~ J\/NH
{ )n I
PG is a N-protecting group selected from —-C(O)O-tert-butyl, and
if desired, converting the compounds obtained into pharmaceutically acceptable acid

addition salts.

17. Pharmaceutical composition comprising a coinpound according to any one of

claims 1 — 15 and a pharmaceutical acceptable carrier and/or adjuvant. -

18, Pharmaceutical composition comprising a compound according to any one of
claims 1 — 15 and a pharmaceutical acceptable carrier and/or adjuvant for use in the treatment
of depression, anxiety disorders, bipolar disorder, attention deficit Hyperactivity disorder
(ADHD), stress-related disorders, psychotic disorders, schizophrenia, neurological diseases,
Parkinson’s disease, neurodegenerative disorders, Alzheimer’s disease, epilepsy, migraine,
hypertension, substance abuse, metabolic disorders, eating disorders, diabetes, diabetic
complications, obesity, dyslipidemia, disorders of energy consumption and assimilation,
disorders and malfunction of body temperature homeostasis, disorders of sleep and circadian

rhythm, and cardiovascular disorders.

19. Compounds according to any one of claims 1 — 15 for use as therapeutic active

substances.

20. Compounds according to any one of claims ! — 15 for use as therapeutic active
substances in the treatment of depression, anxiety disorders, bipolar disorder, attention deficit
hyperactivity disorder (ADHD), stress-related disorders, psychotic disorders, schizophrenia,
neurological diseases, Parkinson’s disease, neurodegenerative disorders, Alzheimer’s disease,
epilepsy, migraine, substance abuse, metabolic disorders, eating disorders, diabetes, diabetic
complications, obesity, dyslipidemia, disorders of energy consumption and assimilation,
disorders and malfunction of body temperature homeostasis, disorders of sieep and circadian

rhythm, and cardiovascular disorders.
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21. Compounds according to any one of claims 1 - 15 for use as therapeutic active
substances in the treatment of CNS diseases selected from depression, anxiety disorders,
bipolar disorder, attention deficit hyperactivity disorder (ADHD), stress-related disorders,
psychotic disorders, schizophrenia, neurological diseases, Parkinson’s disease,

neurodegenerative disorders, Alzheimer’s disease, epilepsy, substance abuse or migraine.

22, Compounds according to any one of claims 1 — 15 for use as therapeutic active
substances in the treatment of metabolic disorders selected from eating disorders, diabetes,

diabetic complications or obesity.

23. The use of a compound according to any one of claims 1 — 15 for the preparation
of medicaments for the therapeutic and/or prophylactic treatment of depression, anxiety
disorders, bipolar disorder, attention deficit hyperactivity disorder (ADHD), stress-related
disorders, psychotic disorders, schizophrenia, neurological diseases, Parkinson’s disease,

“neurodegenerative disorders, Alzheimer’s disease, epilepsy, migraine, substance abuse,
metabolic disorders, eating disorders, diabetes, diabetic complications, obesity, dyslipidemia,
disordcré of energy consumption and assimilation, disorders and malfunction of body
temperature homeostasis, disorders of sleep and circadian rhythm, and cardiovascular

disorders.
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