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HETEROCYCLIC AMINE DERIVATIVES 

The present invention relates to compounds of formula 

wherein 

R1 is hydrogen, lower alkyl, halogen, lower alkyl substituted by halogen, lower alkoxy. 

5 lower alkoxy substituted by halogen, cyano, nitro, C3-6-cycloalkyl, -CH2-C3-6-cycloalkyl, 

-0-CH2-C3-6-cycloalkyI, -0-(CH2)2-0-Iowcr alkyl, S(0)2CH3, SF5, -C(0)NH-lower alkyl, 

phenyl, -O-pyrimidinyL optionally substituted by lower alkoxy substituted by halogen, or 

is benzyl, oxetanyl or furanyl; 

m is 1 or 2; 

10 Ar is aryl or heteroaryl, selected from the group consisting of phenyl, naphthyl, pyrimidinyl, 

pyridinyl, benzotluazolyl, quinoJinyl, quinazolinyi, benzoldJ[1.3]dioxolyl, 5,6,7,8-

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

Y is a bond, -CIi2-; -CH2CH2-, -CH(CF3)- or -CH(CH3)-; 

R" is hydrogen or lower alkyl; 

15 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 is CH; 

B is CH or N; 

n is 0, 1 or 2; 

X is a bond, -CH2- or --0-
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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. 

5 It has now been found that the compounds of formula I have a good affinity to 

the trace amine associated receptors (TAARs), especially for TAAR1. 

The compounds may be used for 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 

10 disease, neurodegenerative disorders such as Alzheimer's disease, epilepsy, migraine, 

hypertension, substance abuse and metabolic disorders such as 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. 

15 Some of the physiological effects (i.e. cardiovascular effects, hypotension, induction of 

sedation) which have been reported for compounds which may bind to adrenergic receptors 

(W002/076950, W097/I2874 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 il is desirable to obtain medicaments having selectivity for the TAAR1 receptor 

20 vs adrenergic receptors. Objccts of the present invention show selectivity for TAAR1 receptor 

over adrenergic receptors, in particular good, selectivity vs the human and rat aJphal and alpha2 

adrenergic receptors. 

The classical biogenic amines (serotonin, norepinephrine, epinephrine, dopamine, 

histamine) play important roles as neurotransmitters in the central and peripheral nervous system 

25 [ 1 ]. Their synthesis and storage, as well as their degradation and reuptake after release are tightly 

regulated. An imbalance in the levels of biogenic amines is 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 

30 p-tyramine, p-phenylethylamine, tryptamine and octopamine, and they are present in the 

mammalian nervous system at generally lower levels than classical biogenic amines [6j. 

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 time, TA-specific receptors had only been hypothesized based on 

anatomically discrete high-affinity TA binding sites in the CNS of humans and other 

5 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 [9,12,13J. This view changed significantly with the identification of several. 

members of a novel family of GPCRs, the trace amine associated receptors (TAARs) 

10 [7,14]. There are 9 TAAR genes in human (including 3 pseudogenes) and 1.6 genes in 

mouse (including 1. pseudogene). The TAAR genes do not contain introns (with one 

exception, TAAR2 contains 1. intron) and are located next to each other on the same 

chromosomal segment. The phylogenetic relationship of the receptor genes, in 

agreement with an in-depth GPCR pharmacophore similarity comparison and 

15 pharmacological data suggest that these receptors form three distinct subfamilies [7,14]. 

TAAR1 is in the first subclass of four genes (TAAR1-4) highly conserved between 

human and rodents. TAs activate TAAR1 via Gas. Dysreguialion of TAs was shown to 

contribute to the aetiology of various diseases like depression, psychosis, attention 

deficit hyperactivity disorder, substance abuse, Parkinson's disease, migraine headache, 

20 eating disorders, metabolic disorders and therefore TAAR1 ligands have a high potential 

for the treatment of these diseases. 

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

receptors. 
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Objects of the embodiments disclosed herein are new compounds of formula I and. their 

pharmaceutically acccptable salts, their use for the manufacture of medicaments for the treatment, 

of diseases related lo the biological function of the trace amine associated receptors, 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 disorder. 

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 eating disorders, diabetes, diabetic complications, obesity, dyslipidemia, disorders of energy 
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consumption and assimilation, disorders and malfunction of body temperature homeostasis, 

disorders of sleep 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 a first aspect, there is provided compounds of formula 

•wherein 

5 RJ is hydrogen, C).?-aIkyl, halogen, C-).?-alkyl substituted by halogen, Cj.?-alkoxy, C).?-

alkoxy substituted by halogen, cyano, nitro, C^-cycloalky], -CHs-Cs^-cyc-loalkyl, -0-

CH2-C3^-cycloalkyl, -0-(CH2)2-0- C^-alkyl, S(0)2CH3, SF5, -C(0)NB- Cj.7-alkyl, 

phenyl, -O-pyrimidinyl, optionally substituted by Cj.?-alkoxy substituted by halogen, or 

is benzyl, oxetanyl or furanyl; 

10 m is 1 or 2; 

Ar is aryl or heteroaryl, selected from the group consisting of phenyl, naphthyl, pyrimidmyl, 

pyridinyl, benzothiazolyl, quinolinyl, quinazoiinyl, benzo[d][1.3 jdioxolyl, 5,6.7,8-

tetrahyaro-quinazolinyl, pyrazolyl, pyrazmyL pyridazirsyl, or 13,4-oxadiazolyl; 

Y is a bond -CH?-, -CH2CH3-, ~CH(CF3}- or -CH{CH3)-; 

15 R~ is hydrogen or C]_7-alkyI; 

A is CR or N; and R is hydrogen, cyano, halogen or Ci.?-alkyl; 

R' is hydrogen or halogen: with the. proviso thai when FC is halogen, then A is CR: 

B is CH orN; 

n is 0, 1 or 2; 

20 X is a bond, -CH2- or -0-; 

-( )- is the group -(CHi)-; 

or pharmaceutical active acid addition salts thereof, with the exception of the following 

compounds 

(2,6- dichiorobenzyl)-(4--morphoIin-2-yl-phenyl)-amine 
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N-(4-((2S)-morpholine-2-yI)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 

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 

PG is a N-protecting group selected from -C(0)0-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, 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. 

to a compound of formula 

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

substances. 



5b 

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-reiated disorders, 

psychotic disorders, schizophrenia, neurological diseases, Parkinson's disease, 

neurodegenerative 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. 
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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, isopropyL 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 alkyl group as 

defined above, wherein at least one hydrogen atom is replaced by halogen, for example CF3, 

CHFo, CH2F, CR2CF3, CH2CH2CF3: CB2CF2CF3 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 "cydoalkyr is 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 naphthyi ring, 

preferably the phenyl ring. 

The term "heteroaryl" refers to an aromatic 5 to 6 membered monocyclic ring or 9 to 10 

membered bicyclicring which can comprise 1, 2 or 3 heteroatoms selected from nitrogen, 

oxygen and/or sulphur, such as pyrimidinyl, pyridinyl, benzothiazolyl, quinolinyl, quinazolinyl, 

benxo[d.J(1.3jdioxolyl> 5,6,7,8-telrahydro-quinazolinyl, pyrazolyl, pyrazinyl, pyridazinyl, or 

1,3,4-oxadiazoM; 

The term "pharmaceuti.cally 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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wherein 

Rs is hydrogen, lower alkyl, halogen, lower alky! substituted by halogen, lower alkoxy, 

lower alkoxy substituted by halogen, cyano, nitro, C3-6-cycloalky], St'OhCH-t or phenyl; 

5 m. is lor2; 

Ar is aryl or heteroaryl, selected from the group consisting of phenyl, naphthyl, pyrimidinyl, 

pyridiny}, benzothiazolyl, quinolinyl, quinazolinyl, benzo[dl[ 1 .SJdioxolyl, 5,6,7,8-

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

Y is a bond, -CH2~, -CH2CH2-, -CH(CF3)- or -CH(CH3)-; 

10 R" is hydrogen or lower alkyl; 

A is CR or N; and R is hydrogen, cyano, halogen or lower alkyl; 

B isCHorN; 

n is 0, 1 or 2; 

X is a bond, -CH2- or -0-; 

15 or a pharmaceutical active acid addition salt thereof. 

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

and B is CH. 

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

20 phenyl or naphthyl, for example the following compounds 

(RS)-(4-Chloro-phenyl)-(4-morpholm-2-yl.-phenyl)-amtne 

((S)-4-Morpholin-2-yl-phenyl)-naphlhalen-2-yI-amine 

(S)-4-Chioro-2-fluoro-N-(4-(morpho1in-2-yl)phenyl)aniIinc 

(4-Chloro-phenyl)-methyl-((S)-4-morpholin-2-yl-phenyl)-amine 
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(RS)-C4-Chloro-phcnyl)-(2-mcthyl-4-morpholin-2-yl-phenyl)-aminc 

[5-(3,4-Dimethoxy-phenyI)-pyrimidin-2-yl]-((S)-4-morpholin-2-yl-phcnyl)-amine or 

[5-(3,4-Dimetjioxy-plieny])-pyrimidin-2-yJj-((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, pyrimidmyl, pyrazolyl, benzothiazolyl, quinolinyl, quinazolinyl, 

benzo[d][ 1.3]dioxolyl, 5,6,7,8-tetrahydro-quinazolmyi, pyrazinyl, pyridazinyl or 1,3,4-

oxadiazolyl, for example the following compounds 

(RS)-(4,6-Dimelhyl-pyrimidin-2-yl)-(4-pyrrolidin-3-yl-phenyi)-amine; hydrochloride 

10 (RS)-(5-ChJoro-pyridin-2-yl)-(4-morphoHn-2-yI-phenyl)-amine 

(RS)-(5-Chloro-pyrimidin-2-yl)-(4-morpholin-2-yl-pheny3)-a.mine 

(RS)-(5-BronK)-pyrimidm-2-yl)-{4-morpholin-2-yl-phenyl)--amine 

(S)-5-Bromo-Nr-(4-(morpholin-2-y])pheny3)pyridin-2-amine 

(S)-N-(4-(Morpholin-2-yl)pheny])-5-(triflLioromelhyI)pyridin-2-amine 

15 (5-Methoxy-pyrimidin-2-yl)-((S)-4-morpholin-2-y]-phenyI)-amine 

(5-Fluoro-pyrimidiii-2-yl)-((S)-4-morpholin-2-yl-phenyl)-amine 

(5-EthyI-pyrimidin-2-yl)-((S)-4-morpholin-2-yl-phenyI)-amine 

2-((S)-4-Morpholm-2-y]-phenylamino)-pyrimidine-5-carhonitrile 

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

20 (5-Methyl-pyrimidin-2-yl)-((S)-4-morphoIin-2-yl-phenyl)-amine 

((S)-4-Morpholin-2-yl-phenyl)-(5-lrifluoromethyl-pyrimidin-2-y])-amine 

((S)-4-Morphoiin-2-yl-phenyl)-(5-propyl-pyrimidin-2-yl)-amine 

(6-Chloro-benzothiazol-2-yl)-((S)-4-morpholin-2-yI-phenyl)-amine 

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

25 {5-Chioro-pyridin-2-yl)-((S)-4-morpho3in-2-y]-phenyl)-amine 

(S)-4-Methoxy-N-(4-(morpholin-2-yl)phenyl)pyridin-2-amine 

(S)-6-Chloro-5-fluoro-N-(4-(moipholin-2-yl)phenyl)pyridin-3-amine 

(S)-N-(4-(Morpholin-2-yl)phenyl)-3-(trifluoromethyl)pyridin-2-amine 

(S)-N-(4-(Morpholin-2-yl)phenyl)-4-(trifluoromethyI)pyridin-2-amine 

30 (S)-5-Fluoro-N-(4-(morpholin-2-yl)phenyl)pyridin-3-amine 

((S)-4-MorphoIin-2-yl-phenyl)-qumolm-2-yl-amme 

(S)-6-Chloro-N-(4-(morpholin-2-yl)phenyl)quinolin-2-amine 

(S)-2-Methyl-N-(4-(morpholin-2-yl)phcnyl)quinolin-8-amine 
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(S)-N-(4-(Morphoiin-2-yl)phenyl)-2,8-bis(trifliioromethyl)quinolin-4-amine 

(S)-6-Chloro-N-(4-(morpholin-2-yl)phenyl)quinazolin-4-amine 

(S)-8-ChlorO'N-(4-(morpholin-2-yl)phenyl)quinolin-2-amine 

(S)-5-Bromo-N-(4-(morpbolin-2-yI)phenyi)quinoLin-2-amine 

5 (S)-4-Chloro-N-(4-(morphoi!n-2-yl)phenyl)quinolin-2-amine 

(2-F]uoro-pyridin-3-yl)-((S)-4-morpholin-2-yl-phenyl)-amine 

(S)-5-Bromo-3-mediyl-N-(4-(morphoIin-2-yl)pbenyl)pyridin-2-amine 

(S)-5-Bromo-3-fliioro-N-(4-(moipholin-2-yI)phcnyj)pyridin-2'amine 

(S)-3,5-Dichloro-N-(4-(iTioi:pholm-2-y3)phenyl)pyridin-2-amine 

10 (S)-3.5-Dibromo-N-(4-(morpholin-2-yl)phenyi.)pyrid3n-2-amine 

(S)-5-Bromo-4-metliyl-N-(4--(morpho3in-2-yl)phenyl)pyridin-2-amine 

(S)-2,5-Dich]oro-N-(4-(morplioiin-2-yl)phenyl)pyridin-4-amine 

(S)-4-Bromo-5-mcl;hyl-N-(4-(morpholin-2-yl)phenyl)pyridin-2-amine 

(S)-N-(4-(Morpholin-2-yl)phenyl)benzo[dj[1,3]d.ioxol-5-amine 

15 (S)-5-Bromo-N-(4-(morpholin-2-yl)phenyl)quino]in-8-amine 

(R)-6-Ch]oro-N-{4-(morpho!in-2-yl)phenyI)pyridin-3-amine 

(R)-5-Elhyl-N-(4-(morpholm-2-yl)phenyJ)pyrimidin-2-amine 

(R)-5-Ch[oro-N-(4-(morpholin-2-yl)phcnyl)pyridin-2-amine 

(S)-6-Cbloro-5-ethoxy-N-(4-(moipholin-2-yi)phenyl)pyridin-3-amme 

20 (5-Ethyl-4-methy1-pyrimidin-2-yl)-((S)-4-moipholm-2-yl-phenyl)-amine 

(5-Isopropy]-4-metbyl-pyrimidin-2-y3)-((S)-4-morpholin-2-yl-pbenyl)-amine 

((S)-4-Morpboiin-2-yl-phenyl)-(5,6,7,8-telxahydro-quinazolin-2-yl)-amine 

((S)-4".MorphoHn-2-yl-phciiyl)-(5-nitro-pyrimidin-2-yl)-amine 

(RS)-5-Bromo-N-(2-metbyl-4-(morpholin-2-yl)phenyl)pyridin-2-amine 

25 (S)-5-Cbloro-3-fliioro-N-(4-(morpholin-2-yl)phenyl)pyridin-2-amine 

(5-Metbanesuifonyl-pyrimidin-2-yl)-((S)-4-moi"j)holin~2-yl-phenyl)-amine 

(RS)-(5-Chloro-pyridin-2-yl)-(2-methyi-4-morpholin-2-yl-phenyl)-amine 

(RS)-(5-Chloro-pyrimidin-2-yl)-(2-methyl-4-morpholin-2-yI-phenyl)-amine 

(S)-5-Chloro-N-(4-(morpholin-2-yl)phenyl)-4-(tTifluorometbyl)pyridin-2-amine 

30 (S)-5-Chloro-4-methyl-N-(4-(morpholin-2-yl)phenyl)pyridin-2- amine 

(RS)-5-Chloro-4-melhyl-N-(2-methyl-4-(morpholin-2-yl)phenyI)pyridin-2-amine 

(RS)-5-Bromo-4-methy!-N-(2-methyl-4-(morphoiiji-2-yl)phenyl)pyridin-2-amine 

(5-Cyclopropyl-pyrimidin--2-yl)-({R)-4-morpholin-2-yl-pbenyl)-ami]ie 
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(RS)-5-CyclopropyI-N-(2-methy!-4-(morpho!in-2-yl)phenyI)pyrimidin-2-amine 

(RS)-5-Ethy!-N-(2-methyl-4-(morphoUn-2-yl)phenyl)pyrimidin-2-amine 

(RS)-5-Bromo-N-(2-methyl-4-(morpholin-2-yl)phenyI)pyrimidin-2-aminc 

((R)-4-Moipbolin-2-yl~pheny])-(5-propy]-pyrimidm-2-yl)-amine 

5 (5-Bromo-pyrimidin-2-yL)-((R)-4-morphoIin-2-yl-pheny])-amine 

((R)-4-Morpholin-2-y]-pheny!)-(5-lrifluoromethyl-pyrimidin-2-yl)-amine 

(RS)-5-Chloro-N-(2-fl.uoro-4-(morpho3in-2-yl)phenyl)pyrimidin-2-amine 

(RS)-5-Etby]-N-(2-f!uoro-4-(mo.?pliolin-2-yl)plieny])pyrimidin-2-amine 

(RS)-5-CycIopropyl-N-(2-fluoro-4-(morphoIin-2-yI)phenyl)pyrimidin-2-amine 

1.0 (RS)-5-Chloro-N-(2-fluoro-4-(morpholin-2-yl)phcnyl)pyridin-2-ainine 

(RS)-(5-Ethoxy-pyrimidin-2-yI)-(2-fluoro-4-morpholin-2-yI-phenyl)-amine 

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

(RS)-(5-Bromo-pyrimidin-2-y])-(2-fluoro-4-morpholin-2-yl-phenyl)-aminc 

(R)-5-Chloro-N-(4-(morpho1in-2-yl)phenyl)pyrimidin-2-amine 

15 (S)-5-Chloro-N-(4-(niorpholin-2-yl)phenyl)pyrimidin-2-amine 

(5-Ethoxy-pyrimidin-2-yI)-((R)-4-morphoIin-2-yl-phenyI)-amine 

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

(5-Ethyl-pyriraidin-2-yl)-((S)-2-methyl-4-morpholin-2-yl-phenyl)-amine 

(5-Cyclopropyl-pyrimidin-2-yl)-((R)-2-methyl-4-moiphoiin-2-yl-phcnyl)-amine 

20 (5-Cyclopropyl-pyrimidin-2-y.l)-((S)-2-methyl-4-m()rpholiQ-2-yl-phenyi)-amine 

(5-Elhyl-pyrimidin-2~yi)-((S)-4-piperidin-3-yl-phenyl)-amine 

(S)-N-(4-(Morpholin-2-yl)phenyl)-5-phenyl-lH-pyrazoI-3-amine 

(5-Ethoxy-pyrimidin-2-yl)-((S)-4-pipcridin-3-yl-phenyl)-amine 

(S)-N-(4-(Moipholin-2-yi)phenyl)-5-phenyl-l,3,4-oxadiazoI-2-amirie 

25 (5-EthyI-pyrimidin-2-yl)-((R)-2-fluoro-4-morpholin-2-yl-pheny!)-amine 

(5-EthyL-pyrimidin-2-yI)-((S)-2-fluoro-4-morphoIin-2-yl-phenyl)-amine 

(5-Cyclopropyl-pyrimidin-2-yl)-((R)-2-fluoro-4-moipholin-2-yl-phenyl)-amine 

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

(RS)-(2-Fluoro-4-morpholin-2-yl-phcnyI)-(5-triQuoromethyl-pyrimidin-2-yl)-amine 

30 (5-Isopropoxy-pyrimidin-2-yl)-((S)-4-morpbolin-2-yl-pheny3)-amine 

(5-lsopropoxy-pyrim!din-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)phenyl)pyrimidin-2-amine 
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(5-Bromo-pyrimidin-2-yl)-((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-plienyl)-(5-propyi-pyrimidin-2-y[)-amine 

((S)-2-Fluoro-4-mo3'phoIin-2-y3-phcnyI)-(5-propyl-pyr.imidin-2-yl)-amine 

5 (5-Chloro-pyrimidin-2-yl)-((R)-2-fluoro-4-morpholin-2-yl-pheny])-ainine 

(5-Chioro-pyrimi.din-2-yl)-((S)-2-fluoro-4-ra.orphoHn-2-yl-pheny!)-amine 

(5-Elhoxy-pyrimidin-2-yJ)-((R)-2-fluoro-4-morpJiol.in-2-yI-phenyI)-amine 

(5-Ethoxy-pyrimidin-2-yl)-((S)-2-nuoro-4-morpholm-2-y!-pheny])-amine 

((R)-2-Ruoro-4-morpholin-2-yl-phenyl)-(5-trifluoromethyl-pyrimidin-2-yl)-araine 

10 ((S)-2-Fluoro-4-morpholin-2-yl-plienyl)-(5-trif]uoromethy]-pyrimidin-2-yl)-aminc 

((S)-4-Morpholin-2-yl-plT.enyl)-[5-(2,2,2-irifluoro-ethoxy)-pyrimidin-2-ylJ-ajTiine 

((R)-4-Morpholin-2-yl-phenyl)-[5-(2,2,2-trifluoro-ethoxy)-pyrimidin-2-ylJ-amine 

[5-(2-jMethoxy-cthoxy)-pyrimidin-2-yJJ-((S)-4-morpho]iJi-2-yl-phenyI)-amine 

[5-(2-Mcthoxy-ethoxy)-pyrimidin-2-yl]-((R)-4-morpholin-2-yl-pheny!)-amine 

J 5 (RS)-(l-Methyl-lH-pyrazoI-3-yl)-(4-morpholin-2-yI-phenyl)-amine 

(RS)-(4-Bromo-l-mcthyl-lH-pyrazol-3-yl)-(4-morpholiri-2-yl-pheny])-amine 

((R)-2-Fluoro-4-morpholin-2-yi-pheny0-[5-(2,2,2-trifluoro-ethoxy)-pyrimidin-2-yl]-amine 

((S)-2-Fluoro-4-morpholin-2-yl-phenyi)-[5-(2>2,2-trifjuoro-cthoxy)-pyrimidin-2-yl]-amine 

(RS)-( 1-Cyclopropylmelhy I-lH-pyrazol-3-yl)-(4-moTpholin-2-yl-phenyl)-amine 

20 (5-Furan-2-yl-pyriraidin-2-yl)-((S)-4-morpholin-2-yl-phenyl)-amine 

(5-Furan-2-yl-pyrimidin-2-yI)-((R)-4-morpholin-2-yl-phenyl)-amine 

(RS)-N-(2-Chloro-4-(morphoIin-2-yl)phenyl)-5-cyclopropyipyrimidin-2-aminc 

(RS)-[ l-(2,2-Difluoro-ethyl)-lH-pyrazol-3-yl]-(4-morpholin-2-yl-phenyI)-amine 

((R)-2-FIuoro-4-morpholin-2-yl-pheny])-[5-(2-methoxy-ethoxy)-pyrimidin-2-ylJ-amine 

25 ((S)-2-Fluoro-4-morpholiii-2-yl-pheny])-[5-(2-methoxy-ethoxy)-pyritnidin-2-yl]-amme 

((S)-4-MorphoIin-2-yl-phenyl)-(2-trifluoromethyl-pyrimidin-5-yl)-aminc 

((R)-4-Morpholin-2-yl-phenyl)-(2-trifluoromethyl-pyrimidin-5-yl)-amine 

(RS)-(4-MorphoIin-2-yl-pheny])-(lH-pyi*azol-3-yi)-amine 

(5-Methyl-pyrazin-2-yl)-((S)-4-morpholin-2-yl-phenyl)-amine 

30 (5-Methy]-pyrazin-2-yI)-((R)-4-inorphoIin-2-yl-phenyl)-amine 

2-((S)-4-Morpholin-2-y3-phenylaiTiino)-pyrimidinc-5-carboxylic acid methylamide 

2-((R)-4-Morpholin-2-yJ-phenyIamino)-pyrimidiiie-5-carboxyIic acid methylamide 

(6-Methyl-pyridazin-3-yi)-((S)-4-morpholin-2-yI-phenyI)-amine 
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(l-Benzyl-lH-pyrazol-3-yl)-((S)-4-moiphoIin-2-yl-phenyI)-amine 

(]-Benzyl-lH-pyrazol-3-yl)-((R)-4--morpholin-2-yl-phcnyl)-amine 

((S)-4-Morpholin-2-yl-phenyl)-(l-phenyl-lH-pyrazol-3-yl)-amine 

((R)-4-Morpholin-2-yl-phenyl)-(l-phenyl-lH-pyrazol-3-yl)-amine 

5 ((S)-4-MorphoIin-2-yl-phenyl)-(5-oxetan-3-yl-pyridin-2-yl)-amine 

((R)-2-Methyl-4-morpholin-2-yI-phenyl)-(5-trifluoromelhyl-pyrimidin-2-yl)-amine 

((S)-2-Methyl-4-morphoIin-2-yI-phenyl)-(5-trifluoromethyl-pyrimidin-2-yl)-amine 

((R)-2-Chloro-4-morpholin-2-yl-phenyl)-(5-lrifluoromelhy1-pyrimidin-2-yl)-amine 

((S)-2-Chloro-4-morpholiii-2-y!~phcnyl)-(5-i:rifluoromethyl-pyrimidin-2-yl)-amine 

10 (R)-N-(2-Chloro-4-(morphoIin-2-yl)pheny!)-5-cyc!opropylpyrimidin-2-amine 

(S)-N-(2-Chloro-4-(m.orpholin-2-yl)phenyl)-5-cyciopropylpyrimidin-2-amine 

((R)-4-Morpholin-2-yl-phenyl)-[4-(2,2,2-trifluoro-ethoxy)-pyrimidin-2-yl]-amine 

(R)-N-(4-(Moipholin-2-yl)phenyl)-4-(trif]uoromelhyl)pyrimidin-2-an]ine 

(R)-5-(5-(Difluororacthoxy)pyrimidin-2-yIoxy)-N-(4-(morphoIin-2-yI)pheny])pyrimidin-2-amine 

15 (R)-N-(2-Chloro-4-(morpholin-2-yI)phenyl)-5-(5-(difluoromethoxy)pyrimidin-2-

y]oxy)pyrimidin-2-amine 

(R)-N-(4-(Morpholin-2-yl)phcnyl)pyrimidin-2-aminc 

((R)-4-MorplioJm-2-yl-pheny!>quinazoiin-2-yl-amine 

(4-Mcthyl-6-trifluoromethyl-pyrimidin-2-yl)-((R)-4-morpholin-2-yl -phenyl)-amine 

20 (R)-5-(Dinuoj-om.etlioxy)-N-(4-(morpholin-2-yJ)phenyl)pyrimidin-2-amiiie 

(4-Chloro-6-methoxy-pyrimidin-2-yl)-((R)-4-morpholin-2-yl-phenyl)-amine 

2-((R)-4-MoiphoJin-2-yl-pheny]amino)-pyrimidinc-4-carbonitriIe 

(4>6-Dimcthyl-pyrimidin-2-yl)-((R)-4-morpholin-2-yl-phenyl)-amine 

(4,6-Dimethoxy-pyrimidin-2-yl)-((R)-4-morphoIin-2-yl-phenyl)-amine 

25 ((R)-2-Chloro-4-morpholin-2-yI-phenyl)-[5-(2,2,2-trifluoro-ethoxy)-pyrimidin-2-yIl-amine 

(R)-3-ChIoro-N-(4-(morpholin-2-yl)phenyl)-5-(trifluoromethyl)pyridin-2-aminc 

(S)-2,5-Dichioro-N-(4-(morpholin-2-yl)phenyl)pyrimidin-4-amine 

((S)-4-Morpholin-2-yl-phenyl)-[4-(2,2,2-trifIuoro-ethoxy)-pynmidin-2-yl]-amine 

[5-Ruoro-4-(2,2,2-trifluoro-ethoxy)-pyrimidin-2-yI]-((R)-4-morpholin-2-yI-phenyl)-amine 

30 (4-Cyclopropyl-pyrimidin-2-yl)-((R)-4-morphoLin-2-yl-phenyl)-amine 

(4-Cyclopropyl-5-fluoro-pyrimidm-2-yl)-((R)-4-morpholin-2-yJ-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 
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-3-Chloro-4-morphoiin-2-yl-phenyl)-(5-cyciopropyl-pyrimidin-2-y])-aniinc 

-3-ChIoro-4-morphoJin-2-yl-phenyl)-(5-cyclopropyI-pyrimidin-2-yl)-amine 

S)-5-CycIopropyl-N-(3-fluoro-4-(morpholin-2-yl)phcnyJ)pyrimidin-2-amine 

R)-N-(3-Fluoro-4-(morplioliii'2-yl)phenyI)-5-(trifkioromelhyl)pyrimidin-2-amine 

>)-N-(3-Fliioro-4-(morpholin-2-yl)phenyl)-5-(trifluoromethyl)pyrimidin-2-amine 

R)-N-(4-(Morpholin-2-y])phenyl)-6-(trifIuoromethyl)pyrimidin-4-amine 

)-6-Chloro-N-(4-(morpholin-2-y0pheny])pyrimidin-4-amine 

)-N-(4-(moTpholin-2-yl)phenyI)-2-(trifluoromethyI)pyrimidin-4-amine 

)-N-(4-(Morpholin-2-yl)phenyJ)-5-(trifIuoromethyl)pyrazin-2-amine 

(R)-3-ChIoro-4-morpholin-2-yl-phenyl)-(5-chloro-pyrimidin-2-yl)-amine 

(R)-3-Chloro-4-morpholin-2-yI-phcny])-t5-(2,2,2-trifluoro-ethoxy)-pyrimidin-2-y3]-amine 

(R)-3-ChIoro-4-morpho]in-2-yl-phcnyl)-(5-trifluoromethy!-pyrimidin-2-yl)-amine 

R)-5-Chloro-N-(4-(morpholin-2-yl)phenyl)pyrazin-2-amine 

R)-6-Chloro-N-(4-(morpholin-2-yl)phenyl)pyrazin-2-amine 

R)-N-(3-Fluoro-4-(morphoiin-2-yI)phenyl)-5-(2,2>2-trifluoroethoxy)pyrimidin-2-amine 

R)-N-(3-FIuoro-4-(morpholin-2-y])phenyl)-4-(2,2,2-trifluoroethoxy)pyrimidin-2-amine 

R)-5-Fluoro-N-(3-fluoro-4-(morpholin-2-yl)phenyl)-4-(2,2,2-trifluo 

)-5-Chloro-N-(3-fluoro-4-(morpholin-2-yl)phenyl)pyrimidin-2-am 

oethoxy)pyrimidin-2-amine 

ne or 

l)-3-Ch]oro-4-morpho3in-2-yl-phcnyl)-[4-(2,2,2-trifluoro-ethoxy)-pyrimidin-2-yl]-amLDe. 

20 

An embodiment of this group are compounds of formula I, wherein Y is -CH?.-, 

-CH2CH2-, -CH(CF:0- or -CBXCHb)- and Ar is phenyl or naphthyl, for example the following 

compounds 

[(RS)-]-(4-Chloro-phcnyl)-2,2,2-trifluoro-ethyJH(RS)-4-(2-pyrroIidin-3-yl-ethyl)-phenylj-

25 amine 

(RS)-[ l-(4-ChIoro-phcnyl)-2,2,2-trifluoro-elhy]H(RS)-4-(2-piperidin-3-yl-ethyl)-phenyl]-amine 

(RS)-(4-Chioro-benzyl)-(4-morphoiin-2-yl-pheny])-amine 

((S)-4-Morphoiin-2-yl-phenyl)-phenediyl-amine 

(4-Methoxy-benzyJ)-((S)-4-morpholin-2-yI-phcnyJ)-amine 

30 (4-Methyl-benzyl)-((S)-4-morphoiin-2-yl-phenyl.)-amine 

4-[((S)-4-Morpholin-2-yl-phcnylamino)-methyl]-benzonitrile 

((S)-4-Morpholin-2-yl-phcnyl)-(4-trifluoromethyl-benzyl)-amine 

((S)-4-Morpholin-2-yl-phenyl)-(4-trifluoromethoxy-benzyl)-amine 
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(3,4-Dichloro-benzyl)-((S)-4-rnorpholin-2-yl-phenyJ)-amine 

(4-Fluoro-bcnzyI)-((S)-4-morpholiri-2-yl-pheny])-amine 

[2-(4-Chloro-phcnyl)-ethyl3-((S)-4-morpholin-2-yl-phcnyl)-aminc 

(4-Chloro-2-fIuoro-benzyl)-((S)-4-morpholin~2-yl-phcnyl)-amine 

5 (4-Ethyl-benzyl)-((S)-4-morpholm-2-yl-phenyl)-arnine 

(4-Bromo-bcnzyl)~((S)-4-morpholin-2-yl-phenyl)-ami.ne or 

[(R5)-l-(4-ChIoro-phenyl)-ethyl]-((S)-4-morpholin-2-yi--phenyl)-am.ine. 

A further embodiment of this group arc further compounds of formula I, wherein Y is 

10 -CH2-, -CH2CH2-, -CH(CF3)- or -CH(CH3)- and Aris furyl, pyridinyl, pyrimidinyl, pyrazolyl, 

benzothiazoi.yl, quinolinyl, quiiiazolinyl, benzo[d][1.3]dioxo3yl, 5,6,7,8-tetrahydro-quinazolinyl 

or 1.3,4-oxadiazoly, for example the following compounds 

[{RS)-l-(5-Bromo-pyridin-2-yl)-2?2,2-lrifluoro-ethylj-((RS)-4-pyiTolidin-3-yl-phenyl)-amine 

(5-Bromo-pyridin-2-ylmethyl)-((S)-4-inorpliolin-2-y]-plienyl)-ainine 

15 (6-Methoxy-pyridin-2-ylmethyJ)-((S)-4-morpholin-2-yi-phenyl)-amine 

(S)-N-((6-Chloropyridin-3-y])rnethy])-4-(morpholin-2-yl)anilinc 

(S)-4-(Morpholin-2-yl)-N-((6-(trifluoromcthyl)pyridin-3-yl)methyl)aniline 

(5-FIuoro-pyridin-2-ylmelhyl)-((S)-4-morpholin-2-yl-phenyl)-amine or 

(S)-N-((2-ChIoroquinolin-3-yl)methy])-4-(morphoIin-2-yJ)aniline. 

20 

One further 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-C.hloro-N-(5-(morpholm-2-yl)pyrid.i..n-2-y])pyridin-2-aminc 

(RS)-5-Bromo-N-(5-(morpli.olin-2-y])pyridin-2-yl)pyridin-.2-araine 

25 (RS)-5-Cyclopropy]-N-(5-(morpholin-2-yl)pyri.din-2-yl)pyrimidin-2-amine 

(R)--5-Bromo-N-(5-(morpholin-2-yl)pyridin-2-yl)pyridin-2-aminc or 

(S)-5-Bromo-N-(5-(morphoiin-2-yl)pyridin-2-yl)pyridin-2-aminc. 

30 

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

B is N, Y is a bond and Ar is pyridinyl, for example the following compound 

(RS)-N-(5-Bromopyridin-2-yl)-3-methyl-5-(morpho!in-2-yl)pyridin-2-amine. 
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The present compounds of formula I and their pharmaceutically acceptable salts 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 lrom compounds of formula 

R2 

PG is a N-protecting group selected from -C(0)0-tert-butyl, and 

if desired, converting the compounds obtained into pharmaceutically acceptable acid 

10 addition salts. 

The preparation of compounds of formula I of the present invention 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 resulting products are known to 

15 those skilled in the art. The suhstituents and indices used 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 arc known to a person skilled in the art. The reaction 

20 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 citcd .in the 

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

5 
to a compound of formula 

R 1 
•Ar .NL ,A^ .R' 

25 
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GENERALPROCEDURE 

For Y being -CH(CF, 

Ar /R1\ / V° CF=3 Addition 
^ /m I ... « 

(R 

Scheme 1 

Inflate 
Formation 

CF, 
(R 

Ar -OSO.CF 2w. 3 

CF, 

(R,)ANYAYR'^ 
Cho BvS^, A^NH 

i-1 

for example using: 

H2N 

"N' 

0^0 

H2N^A^FT 
A, ,0 

o 

D 
Cleavage of 
protecting group 

C 
N-C Bond 
Formation 

>h/ 
hi 

yN^A^F 
CF3 B^L Y o 

o 

H2N 

5-a 5-b 5-c 5-e 

The substituents are as described above and Y is -CH(CF:,)-. 

5 Step A: Addition of a trifluoromelhy] group to aromatic aldehyde 2 can he accomplished by 

treatment with (trijluoromethyl)trimeihylsilane in the presence of a source of fluoride ion such as 

tetrahutylammonium fluoride. 

Preferred conditions arc using THF as solvent at 0 °C for 30 minutes and then at room 

temperature for 2 hours. 

.0 Step B: Conversion of alcohol 3 to the corresponding triflale ester 4 can be can be accomplished 

by deprotonation with a base such as NaH, KOtBu, n-BuLL LillMDS, NaHMDS, KHMD5 or 

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

treatment with trifluoromcthanesulfonyl chloride. 

Preferred conditions are deprotonation at room temperature for 30 min using sodium hydride as 

base and diethyl ether as solvent, followed by treatment with trifluoromethanesulfonyl chloride 

5 at room temperature for i.5 min. 

Step C: C-N bond formation can be accomplished by treatment of triflale 4 with aryl amine 5 in 

the presence of a base such as NaH, KOtBu, n-BuLi, Li HMDS, NaHMDS, KHMDS or LDA in 

non-protic organic solvents such as THF, dioxane, 1,2-diniethoxyethane, DMF, benzene, toluene 

or mixtures thereof at temperatures from -78 °C to 80 °C for 15 min - 24 hours. 

10 Examples of appropriate amines 5 include N-protected pyrrolidine derivatives such as 5-a [CAS 

908334-28-1 j or 5-d [Example 3(b)], piperidinc derivatives such as 5»b [CAS 875798-79-1 ] or 

5-e [Example 4], or morpholine derivatives such as 5-c [CAS 1.002726-96-6]. 

Preferred conditions are deprotonation 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 temperature 

15 overnight. 

Step D: Removal of the BOC N-protecting group can be effected with mineral acids such as HCl, 

B2SO4 or H3PO4 or organic acids such as CF3COOH, CHCI2COOH, HO Ac or p-toluenesujfonic 

acid in solvents such as CH2CI2, CHCI3, THF, MeOH, EtOH or H20 at 0 to 80 °C. 

Preferred conditions are CF3CGOH in aqueous acetonilrilc at 80 °C for 2 hours or 4 N HCl in 

20 dioxane and THF at 60 °C for 4 hours. 

25 

30 
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Schcme 

For Y being a bond 

(RVAr-hai -

H2NYA^ 

o 

A 
N-C Bond t 
Formation (R )r 

H 
-Ar—N^A^R' 

B-A{ ,^NYO 
o 

hal = CL Cleavage of 
protecting gr 

(Rt Ar N^A^. 

i-2 

for example using: 

hi 

0^0 

O 

N 

O^O 

5-a 5-b 5-c 

The substituents are as described above and. Y is a bond. 

5 

Step A: 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 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. 

10 Examples of appropriate amines 5 include N-protected pyrrolidine derivatives such as 5-a [CAS 

908334-28-1], piperidine derivatives such as S-b [CAS 875798-79-1], or morpholine derivatives 

such as 5-c [CAS 1002726-96-6]. 

Preferred conditions are catalytic tris(dibenzylidineacetone)dipalladium chloroform complex, 

catalytic 9,9-dimethyl-4,5-bis(diphenylpbosphino)xanfhene (xantphos)and caesium carbonate in 

15 dioxane in a scaled tube heated at 100 °C overnight according to a modification of the procedure 

of van Leeuvven and co-workers (Tetrahedron. Leu. 1999, 40, 3789-3790). 
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In case the aryl halide 7 or heteroaryl halide 7 is activated towards undergoing nucleophilic 

substitution due to the presence of electron withdrawing substitutuents, preferably by the 

presence of a trilluoromethylgroup. coupling with the aryl amine 5 can be achieved by reacting 

these compounds in the presence of a base such as diisopropyiethylamine, triethylamine, 

5 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 are heating the mixture of 5 and 7 with diisopropyiethylamine in 

isopropanol or dimcthylacetamide at 80 °C for 18 hours. 

10 

Step B: Removal of the BOC N-protecting group can be effected with mineral acids such as HCl, 

H1SO4 or H3PO4 or organic acids such as CF3COOH, CHO2COOH, HOAc or p-toluenesulfonic 

acid in solvents such as CH2C12> CHCI3, THF, MeOH, EtOH or H20 at 0 to 80 °C. 

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

15 dioxane and THF at 60 °C for 16 hours. 

20 

25 

30 
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Scheme 3 

2 "2 

,is ^Ar.x/1A,, + (R'L^Y H 
9 

Y' = a bond or -CH0-

O 
•V 

A 
N-C Bond 
Formation A /Ayt 

H 
rVRI 
BXA/ YV 

o 1 

10 

of 
? protecting group 

The substituents are as described above and Y is -CH2- or -CH2CH2-. 

5 

Step A: C-N bond formation can be accomplished by a reductive animation reaction involving 

treatment of aldehyde 9 with ary] amine 5 in the presence of a reducing agent such as NaBH4, 

L1BH4, NaBH(OAc)3 or Na(CN)BH3 in a solvent such as MeOH, EtOH, dichloromcthanc, 1,2-

dichioroethane, THF, dioxane or mixtures thereof in the presence of an activating prolic acid 

J 0 such as HCl or a carboxylic acid or an activating Lewis acid such as ZnCb Ti(OiPr)4 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 J, piperidine derivatives such as 5-b [CAS 875798-79-1], or morpholine derivatives 

such as 5-c [CAS 1002726-96-6.]. 

15 Preferred 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 HCl, 

H2SO4 or H3PO4 or organic acids such as CF3COOH, CHCloCOOH, HOAc or p-toluenesulfonic 

acid in solvents such as CH2C12, CHCI3, THF, McOH, EtOH or H20 at 0 to 80 °C. 

Preferred conditions are CF3COOH in aqueous acetonitrile at 80 °C for 2 hoars or 4 N HCl in 

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

Scheme 4 
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10 The substituents are as described above and Y is a bond, -CH2-, -CH2CH2- or CHfCrh)-. 

Step A: C-N 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 such as dioxane, 

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

15 catalysed Buchwald-Hartwig reaction. 
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Examples of appropriate aryl halides 12 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-c [CAS 1131220-82-0]. 

Preferred conditions are catalytic tris(d.ibenzylideneacetone)dipa31adium(0), catalytic 2-di-tert-

5 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 HCL 

H2SQ4 or H3PO4 or organic acids such as CF3COOH, CHCFCOOH, HOAc or p-toluenesulfonic 

acid in solvents such as CH2C12, CHCI3, THF, McOH, EtOH or HaO at 0 to 80 °C. 

10 Preferred conditions are CF3COOH in aqueous acetonitrile at 80 °C for 2 hours or 4 N HCl in 

dioxane and. THF at 60 °C for 1.6 hours. 
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5 The substituents are as described above and X is O, Y is a bond, A is C-lower alkyl, B is 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 

[e.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 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 1 hour at 

5 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 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 NaBFU or LiBEU in a solvent 

such as MeOH, EtOH, THF, dioxane, followed by cyciisation of the ensuing alpha-halo alcohol 

10 by treatment with a. base such as sodium methoxide, sodium cthoxide, potassium tcrt-butoxide or 

caesium carbonate in the same solvent-

Preferred conditions are NaBR* 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-

15 aminoethanol, optionally in the presence of an organic base such as triethyJamine, YVJV-

diisopropylethylamine or /V-methy]morpholine 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 16 

hours. 

20 Step D: Selective protection of the amino group of amino alcohol 17 can be effected by 

treatment with di-tert-buty] carbonate, optionally in the presence of an organic base such as 

triethylamine, N,N-diisopropy 1 ethy 1 amine or N-methylmorpholine, in halogenated solvents such 

as dichloromethane or 1,2-dichloroethane or ethereal solvents such as diethyl ether, dioxane, 

THF or TBME. 

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

Step E: Cyciisation can be accomplished by a stepwise process involving sulphonate ester 

formation by treatment of diol 18 with one equivalent of methanesuifonyl chloride in the 

presence of an organic base such as triethylamine, MN-diisopropylethylamine or N-

methylmorpholine in ethereal solvents such as diethyl ether, dioxane, THF orTBME, followed 

30 by cyciisation by treatment with a non-nucleophilic base such as potassium tert-butox.ide or 

potassium 2-methyl-2-butoxidc 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 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-buloxide in THF mixing the reactants at 0-5 °C and (hen allowing to react for 30 

5 minutes at room temperature. 

Step F: Reduction of the nitro group of 19 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 Pt02, Pd-C or Raney nickel in 

solvents such as MeOH, EtOH, H20, dioxane, THF, HOAc, EtOAc CH2C12, CHCl3, DMF or 

10 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 20 in the presence of a palladium or copper catalyst, a ligand and a base in solvents such 

15 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)dipaliadium chloroform complex, 

catalytic 9,9-dimethyl-4,5-bis(di.phenylphosphino)xanthene (xantphos)and caesium carbonate in 

dioxane in a sealed tube heated at 80 °C for .1 hour according to a modification of the procedure 

20 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, H2S04 or H3PO4 or organic acids such as CF3COOH, CHCI2COOH, HOAc or p-

toluenesulfonic acid in solvents such as CH2CF CHO3, THF, MeOH, EtOH or H20 at 0 to 80 
°C. 

25 Preferred conditions are CF3COOH in aqueous acetonitrile at 80 °C for 2 hours or 4 N HCl in 

dioxane and THF at 60 °C for 16 hours. 

30 
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Scheme 6 

For X being O, Y being a bond, A being N, B being CH, FT being hydrogen and n being 0 
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The subsiiluents are as described above and X is O, Y is a bond, A is N, B is CH, R' is hydrogen 

5 and n is 0. 
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Step A: Alpha-haJo ketones 23 can be obtained by a homologation reaction of acy] 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 acetonitrile, THF and hexane as solvent a): temperatures between 0 °C and 

5 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 die second step. 

Step B: Epoxide formation can be accomplished by a stepwise process involving reduction of 

1.0 alpha-halo ketones 23 by treatment with a reducing agent such as NaBH4 or LiBH4 in a solvent 

such as MeOH, EtOH, THF, dioxane, followed by cyciisation of the ensuing alpha-halo alcohol 

by treatment with a base such as sodium methoxide, sodium ethoxide, potassium tcrt-butoxidc or 

caesium carbonate in the same solvent. 

Preferred conditions are NaBH4 in ethano] at 5 °C to room temperature for 1 hour followed by 

15 treatment with sodium methoxide at room temperature for 16 hours. 

Step C: NucJeophilic ring-opening can be accomplished by treatment of epoxide 24 with 2-

aminoethanol, optionally in the presence of an organic base such as triethylamine, N jV-

diisopropylethylamine or N-meihy imorpholine in a non-protic polar organic solvent such as ether, 

THF, dioxane or TBME. 

20 Preferred conditions are using excess 2-aminoelhanol as base in THF at room temperature for 16 

hours. 

Step I): Selective protection of the amino group of amino alcohol 25 can be effected by 

treatment with di-tert-butyl carbonate, optionally in the presence of an organic base such as 

triethylamine, A,/V-dii.sopropyJethylamine or N-methylmorpholine, in halogcnated solvents such 

25 as dichloromcthane or 1,2-dichloroethane or ethereal solvents such as diethyl ether, dioxane, 

THF or TBME. 

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

Step E: Cyciisation can be accomplished by a stepwise process involving sulphonate ester 

formation by treatment of dioi 26 with one equivalent of methanesulfonyl chloride in the 

30 presence of an organic base such as triethylamine, A7,/V-di.isopropylethylamine or N~ 

methylmorpholine in ethereal solvents such as diethyl ether, dioxane, THF orTBME, followed 

by cyciisation by treatment with a non-nucleophilic base such as potassium, tert-hutoxide or 



potassium 2-methyj-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 to react for 2.5 hours at room temperature, then removal of the by-product: 

5 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 for 15 

minutes at room temperature. 

Step F: C-N bond formation can be accomplished by treatment of 27 with benzophenone imine 

in the presence of a palladium or copper catalyst, a Iigand and a base in solvents such as dioxane, 

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

catalysed Buchwald-Hartwig reaction. 

Preferred conditions are catalytic tris(dibcnzylidincacetone)dipalladium(0), catalytic (R)-(-t)-

2,2'-bis(diphenylphosphino)-l,r-binaphthyl and sodium tert-butoxide in dioxane at 100 °C for 

16 hours. 

15 Step G: Removal of the nitrogen protecting group of 28 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 Pt02, Pd-C or Raney 

nickel in solvents such as MeOH, EtOH, H2O, dioxane, THF, HOAc, EtOAc CH2C12, CHCI3, 

DMF or mixtures thereof. 

20 Preferred conditions are ammonium formate in the presence of palladium on charcoal 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 29 in the presence of a palladium or copper catalyst, a Iigand and a base in solvents such 

as dioxane, DME, THF, toluene, DMF and DMSO at elevated temperatures, for instance using a 

25 palladium-catalysed Buchwald-Hartwig reaction. 

Preferred conditions are catalytic tris(dibenzylidineacctone)dipalladium 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). 

30 Step I: Removal of the BOC N-protecting group can be effected with mineral acids such as HCl, 

H2SO4 or H3PO4 or organic acids such as CF3COOH, CHCl2COOH, FIOAc or p-toluenesulfonic 

acid in solvents such as CH2C12, CHC13, THF, MeOH, EtOH or H20 at 0 to 80 °C. 
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Preferred conditions are CF3COOH 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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The substituents are as described above and X is 0, Y is a bond, A is C-alkyl, B is N, R' is 

hydrogen and n is 0. 

Step A: Epoxide formation can be accomplished by a Corey-Tchaikovsky reaction of aldehydes 

5 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. 

10 Step B: Nucleophiiic ring-opening can be accomplished by treatment of epoxide 32 with 2-

aminoethanol, optionally in the presence of an organic base such as triethylamine, N,N-

diisopropylethylamine or /V-methylmorpholine in a non-protic polar organic solvent such as ether, 

THF, dioxane orTBME. 

Preferred conditions are using excess 2-aminoethanol as base in THF at room temperature for 16 

15 hours. 

Step C: Selective protection of the amino group of amino alcohoi 33 can be effected by treatment 

with di-tert-butyl carbonate, optionally in the presence of an organic base such as triethylamine, 

/V,/V-di i soprop y] ethyl ami ne or A-methyl morpholine, in halogcnated solvents such as 

dichloromethane or 1,2-dichloroethane or ethereal solvents such as diethyl ether, dioxane, THF 

20 or TBME. 

Preferred conditions are THF in the absence of a base at room temperature for 7 hours. 

Step D: Cyciisation can be accomplished by a stepwise process involving sulphonate ester 

formation by treatment of diol 34 with one equivalent of methanesulfonyl chloride in the 

presence of an organic base such as triethylamine, A^iV-diisopropylethylamine or N-

25 methyimorpholinc in ethereal solvents such as diethyl ether, dioxane, THF or TBME, followed 

by cyciisation by treatment with a non-nucleophil:ic base such as potassium tert-butoxide or 

potassium 2-methyi-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 0-5 °C and 

30 then allowing to react for 15 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 to react for 10 

minutes at room temperature. 
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Step E: C-N bond formation can be accomplished by treatment of 35 with benzophenone inline 

in the presence of a palladium or copper catalyst, a Iigand 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. 

5 Preferred conditions are catalytic tris(dihenzylidineacetone)dipalladium(0), catalytic (R)-(+)-

2,2'-bis(diphenyiphosphino)-1,1 '-binaphthyl and sodium tcrl-butoxide in dioxane at 100 °C for 

16 hours. 

Step F: 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 

10 formate or cyclohexadiene as hydrogen source with a catalyst such as Pt02, Pd-C or Raney 

nickel in solvents such as MeOH, EtOH, H20, dioxane, THF, HOAc, EtOAc CHjCF, CHCb., 

DMF or mixtures thereof. 

Preferred conditions are ammonium formate in the presence of palladium on charcoal in MeOH 

at 80 °C for 2 hours. 

15 StepG: C-N bond formation can be accomplished by treatment of an aryl halide 7 with aryl 

amine 37 in the presence of a palladium or coppcr catalyst, a Iigand 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 (ris(dibenzylidineacctone)dipaliadium chloroform complex, 

20 catalytic 9,9-dimethyl-4,5-his(diphenyIphosphino)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. Leu. 1999, 40, 3789-3790). 

Step H: Removal of the BOC N-protecting group can be effected with mineral acids such as 

HCl, H2SO4 or H3PO4 or organic acids such as CF3COOH, CHCFCOOH, HOAc or p-

25 toluenesulfonic acid in solvents such as CH2Cb CHCI3, THF, MeOH, EtOH or H20 at 0 to 80 
°C. 

Preferred conditions are CF3COOH in aqueous acetonitrile at 80 °C for 3 hours or 4 N HCl in 

dioxane and THF at 60 °C for 16 hours. 

30 
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Scheme 8 

For X being O, Y being a bond, A being C-F, B being CH, R' being hydrogen and n being 
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substituents are as dcsciibcd above and X is 0, Y is a bond, A is C-F, B is CH, R' is 

5 hydrogen and n is 0. 



Step A: Alpha-halo ketones 40 can be obtained by a homologation reaction of acy] chloride 39 

[CAS 695188-21-7] 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 acetonitrile, THF and hexane as solvent at temperatures between 0 °C and 

5 room 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 1 hour at room temperature for the second step. 

Step B: Epoxide formation can be accomplished by a stepwise process involving reduction of 

10 alpha-halo ketones 40 by treatment with a reducing agent such as NaBH4 or LiBH4 in a solvent 

such as MeOH, EtOH, THF, dioxane, followed by cyciisation 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 NaBH4 in ethanol at 5 °C to room temperature for 1 hour followed by 

15 treatment with sodium methoxide at room temperature for 16 hours amd then at 40 °C for 1 hour. 

Step C: Nucleophiiic 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 iV-mefhyimorpholine in a non-protic polar organic solvent such as ether, 

THF, dioxane or TBME. 

20 Preferred conditions are using excess 2-aminoethano! as base in 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, MiY-diisopropylethylamine or N-methylmorpholine, in halogenatcd solvents such 

25 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 E: Cyciisation can be accomplished by a stepwise process involving sulphonate ester 

30 formation by treatment of diol 43 with one equivalent of methanesulfonyl. chloride in the 

presence of an organic base such as triethylamine, AUV-diisopropylethylamine or N-

methylmorpholine in ethereal solvents such as diethyl ether, dioxane, TFIF or TBME, followed 

by cyciisation 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 to react for 30 minutes at room temperature, then removal of the by-product 

5 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 for 1 hour 

at room temperature. 

Step F: C-N bond formation can be accomplished by treatment of 44 with benzophenone inline 

in the presence of a palladium or copper catalyst, a Iigand and a base in solvents such as dioxane, 

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

catalysed Buchwald-Hartwig reaction. 

Preferred conditions are catalytic tris(dibenzylidineacetone)dipalladium(0), catalytic (R)-(+)-

2,2'-bis(diphenylphosphino)-l ,1 '-binaphthyJ and sodium tert-butoxide in dioxane at 100 °C for 1 

hour. 

15 Step G: 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 

formate or cyclohexadiene as hydrogen source with a catalyst such as PtOo, Pd-C or Raney 

nickel in solvents such as MeOH, EtOH, H?0, dioxane, THF, HOAc. EtOAc CH2CI2, CHCI3, 

DMF or mixtures thereof. 

20 Preferred, conditions arc ammonium formate in the presence of palladium on charcoal 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 46 in the presence of a palladium or copper catalyst, a. Iigand and a base in solvents such 

as dioxane, DME, THF, toluene, DMF and DMSO at elevated temperatures, for instance using a 

25 palladium-catalysed Buchwald-Hartwig reaction. 

Preferred conditions are catalytic tris(dibenzylidineacctone)dipal!adium chloroform complex, 

catalytic 9,9-dimethyl-4,5-bis(diphenylphosphino)xanthene (xantphos)and caesium carbonate in 

dioxane 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. Lett. 1999, 40, 3789-3790). 

30 Step HC-N bond formation to afford bi-aryJ amine 47 can alternatively be accomplished 

directly from aryl bromide 44 by treatment of aryl bromide 44 with an aryl amine II' in the 

presence of a palladium or copper catalyst, a Iigand and a base in solvents such as dioxane, DME, 
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THF, toluene, DMF and DMSO at elevated temperatures, for instance using a paiJadium-

catalysed Buchwald-Hartwig reaction. 

Preferred conditions are catalytic tris(dibenzylidineacetone)dipalladium(0), catalytic 2-di-teil-

butylphosphino-2\4',6'-triisopropylbiphenyl and sodium tert-butoxide in dioxane at 120 °C for 

5 16 hours. 

Step 1: Removal of the BOC N-protecting group can be effected with mineral acids such as HCl, 

H2S04 or H3PO4 or organic acids such as CF3CGOH, CHCI2COOH, HOAc or p-toluenesulfonic 

acid in solvents such as CH2CI2, CHCI3, THF, MeOH, EtOH or HzO at 0 to 80 °C. 

Preferred conditions are CF3COOH in aqueous acetonitrile at 80 °C for 3 hours or 4 N HCl in 

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

15 

20 

25 

30 
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Scheme 9 
For X being 0, Y being a bond, A being C-Cl, B being CH, R' being hydrogen and n being 0 

The substituents are as described above and X is 0, Y is a bond, A is C-Cl, B is CH, R' is 

5 hydrogen and n is 0. 

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

[CAS 21900-32-3] involving sequential treatment first with (trimethylsilyJ)diazomethane and 
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then treatment with concentrated hydrobromic acid or hydrochloric acid. The reaction is earned 

out using a mixture of acetonitrile, THF and bexane 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 

5 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 49 by treatment with a reducing agent such as NaBH4 or LiBH4 in a solvent 

such as MeOH, EtOH, THF, dioxane, followed by cyciisation of the ensuing alpha-halo alcohol 

10 by treatment with a base such as sodium methoxide, sodium ethoxide, potassium tert-butoxide or 

caesium carbonate in the same solvent. 

Preferred conditions are NaBH4 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: Nucleophiiic ring-opening can be accomplished by treatment of epoxide SO with 2-

15 aminoethanol, optionally in the presence of an organic base such as triethylamine, N,N-

diisopropylethylamine or /V-methylmorpholine in a non-protic polar organic solvent such as ether, 

THF, dioxane or TBME. 

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

hours. 

20 Step D\ Selective protection of the amino group of amino alcohol 51 can be effected by 

treatment with di-tert-butyl carbonate, optionally in the presence of an organic base such as 

triethylamine, MN-diisopropylethylamine or AZ-methylmorpholine, in halogcnated solvents such 

as dichloromethane or 1,2-dichlorocthane or ethereal solvents such as diethyl ether, dioxane, 

THF or TBME. 

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

hours. 

Step E: Cyciisation can be accomplished by a stepwise process involving sulphonate ester 

formation by treatment of diol 52 with one equivalent of methanesulfonyl chloride in the 

presence of an organic base such as triethyiamine, AVV-diisopropylethylamine or N-

30 methylmorpholine in ethereal solvents such as diethyl ether, dioxane, THF or TBME, followed 

by cyciisation 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 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 for 30 

5 minutes at room temperature. 

Step F: C-N bond formation can be accomplished by treatment of 53 with benzophenone imine 

in the presence of a palladium or copper catalyst, a Iigand and a base in solvents such as dioxane, 

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

catalysed Buchwakl-Hartwig reaction. 

10 Preferred conditions are catalytic tris(d.ibenzyiidincacetone)dipalladium(0), catalytic (R)-(+)-

2,2'-bis(diphenylphosphino)-1,1 '-binaphthyl and sodium tert-butoxide in dioxane at 90 °C for 1.6 

hours. 

Step G: Removal of the nitrogen protecting group of 54 can be effected by treat merit with 

hydroxylamine hydrochloride in the presence of a base such as sodium acetate or sodium. 

15 methoxide in solvents such as MeOH, EtOH, H20, dioxane, THF, HOAc, EtOAc CH2C12, 

CHCI3, DMF or mixtures thereof. 

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 

20 amine 55 in the presence of a palladium, or copper catalyst, a Iigand and a base in solvents such 

as dioxane, DME, THF, toluene, DMF and DMSO at elevated temperatures, for instance using a 

palladium-catalysed Buchwald-FIartwig reaction. 

Preferred conditions are catalytic tris(dibenzylidineacctone)dipalladium chloroform complex, 

catalytic 9,9-di.methyI-4,5~bis{d.iphenylphosphino)xanlhene (xantphos)and caesium carbonate in 

25 dioxane in a sealed tube heated at 1.20 °C for 1.6 hours according to a modification of the 

procedure of van Leeuwcn and co-workers {Tetrahedron. Lett. 1999, 40, 3789-3790). 

Step FP: 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 Iigand 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-FIartwig reaction. 
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Preferred conditions are catalytic lris(dibenzyLidineacetone)dipalladium(0), catalytic 2-di-tert-

butylphosphino-2',4',6'-triisopropylbiphenyI 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 HCL 

5 H2SO4 or H3PO4 or organic acids such as CF3COOH, CBCbCQOH, HOAc or p-toluenesulfoaic 

acid in solvents such as CH2CI0, CHCI3, THF, MeOH, EtOH or H2O at 0 to 80 °C. 

Preferred conditions are CF3COOH in aqueous acetonitrile at 80 °C for 3 hours or 4 N HCl in 

dioxane and THF at 60 °C for 16 hours. 

15 

20 

25 

30 
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The substituents are as described above and X is 0. Y is a bond, A is CH, R' is F, B is CH and n 

isO. 

i: Alpha-halo ketones 58 can be obtained by a homologation reaction of acyl chloride 57 

"AS 151982-51-3] involving sequential treatment first with (Lrimethylsilyl)diazomethane and 



then treatment with conccntrated 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 

5 minutes at room temperature for the first 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 NaBFU or LiBFLi in a solvent 

such as MeOH, EtOH, THF, dioxane, followed by cyciisation of the ensuing alpha-halo alcohol 

10 by treatment with a base such as sodium methoxide, sodium ethoxide, potassium tert-buloxide or 

caesium carbonate in the same solvent. 

Preferred conditions are NaBIHU 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: Nucleophiiic ring-opening can be accomplished by treatment of epoxide 59 with 2-

15 aminoethanol, optionally in the presence of an organic base such as triethylamine, N,N-

diisopropyiethylamine or N-methylmorpholine in a non-protic polar organic solvent such as ether, 

THF, dioxane or TBME. 

Preferred conditions are using excess 2-aminoethanoi as base in THF at room temperature for 16 

hours. 

20 Step D: Selective protection of the amino group of amino alcohol 60 can be effected by 

treatment with di-tert-butyl carbonate, optionally in the presence of an organic base such as 

triethylamine, /V,A'-diisopropy]ethylamine or A^melhyimorpholine, in halogenated solvents such 

as dichloromethane or 1,2-dichioroelhane or ethereal solvents such as diethyl ether, dioxane, 

THF or TBME. 

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

hours. 

Step E: Cyciisation can be accomplished by a stepwise process involving sulphonate ester 

formation by treatment of diol 61 with one equivalent of methanesulfonyl chloride in the 

presence of an organic base such as triethylamine, N,jV-diisopropylethyIamine or N-

30 mcthyJ morpholine in ethereal solvents such as diethyl ether, dioxane, THF or TBME, followed 

by cyciisation by treatment with a non-nucleophilic base such as potassium tert-butoxide or 

potassium 2-methyl-2-but.oxi.de 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 to react for 1 hour at room temperature, then removal of (he 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 for 20 

5 minutes at room temperature. 

Step F: C-N bond formation can be accomplished by treatment of 62 with benzophenone imine 

in the presence of a palladium or copper catalyst, a Iigand 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. 

10 Preferred conditions are catalytic tris(dihcnzylidineacetone)dipalladium(0), catalytic (R)-(+)-

2,2'-bis(diphenylphosphino)-I A -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 

15 methoxide in solvents such as MeOH, EtOH, H20, dioxane, THF, HOAc, EtOAc CH2C12, 

CHCI3, DMF or mixtures thereof. 

Preferred conditions are hydroxylamine hydrochloride in the presence of sodium 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 

20 amine 64 in the presence of a palladium or copper catalyst, a Iigand and a base in solvents such 

as dioxane, DME, THF, toluene, DMF and DM.SO at elevated 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 dioxane 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. Lett. 1999,40, 3789-3790). 

Step FP: C-N bond formation to afford bi-aryl amine 56 can alternatively be accomplished 

directly from aryl bromide S3 by treatment of aryl bromide 53 with an aryl amine IP in the 

presence of a palladium or copper catalyst, a Iigand 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'-triisopropylbiphenyl and sodium, tert-butoxide in dioxane at 100 °C for 2 

hours. 

Step /: Removal of the BOC N-protecting group can be effected with mineral acids such as HCl, 

H2SO4 or H3PO4 or organic acids such as CFsCOOH, CHO2COOH, HOAc or p-toluenesu]fonic 

acid in solvents such as CH2CI2. CHCI3, THF, MeOH, EtOH or H20 at 0 to 80 °C. 

Preferred conditions are CF3COOH in aqueous acetonitrile at 80 °C for 16 hours or 4 N HCl in 

dioxane and THF at 60 °C for 16 hours. 
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The subsiiluents are as described above and X is O, Y is a bond, A is CH, R' is CI, B is CH and 

n is 0. 

ia-ha]o ketones 67 can be obtained by a homologation reaction of acyl chloride 66 

[CAS 21900-55-0] involving sequential treatment first with (trimethylsilyl)diazomethanc and 

then treatment with concentrated hydrobromic acid or hydrochloric acid. The reaction is carried 



out using a mixture of acclonitrile, 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 temperature for the first step, and mixing of reactants at 0-5 °C followed by 

5 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 NaBH4 or L3BH4 in a solvent 

such, as MeOH, EtOH, THF, dioxane, followed by cyciisation of the ensuing alpha-halo alcohol 

by treatment with a base such as sodium methoxide, sodium ethoxide, potassium tert-butoxide or 

10 caesium carbonate in the same solvent-

Preferred conditions are NaBFU 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: Nucleophiiic ring-opening can be accomplished by treatment of epoxide 68 with 2-

aminoethanol, optionally in the presence of an organic base such as triethylamine, N,N-

15 diisopropyiethylamine or /V-methyhnorpholine in a non-prolic 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: Selective protection of the amino group of amino alcohol 69 can be effected by 

20 treatment with di-tert-butyl carbonate, optionally in the presence of an organic base such as 

triethylamine, A^AZ-diisopropyicthylamine or A7-methylmorpho]ine, in halogcnated 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 1.6 

25 hours. 

Step E: Cyciisation 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, A/,/V-diisopropyl ethyl amine or N-

methylmorpholine in ethereal solvents such as diethyl ether, dioxane, THF or TBME, followed 

30 by cyciisation by treatment with a non-nucleophilic base such as potassium tert-butoxide or 

potassium 2-mcthyl-2-butoxidc in ethereal solvents such as diethyl ether, dioxane, THF or 

TBME. 



Preferred conditions for the first step are triethylamine in THF mixing the reactants al 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-butoxi.de in THF mixing the reactants at 0-5 °C and then allowing lo react for 30 

5 minutes at room temperature. 

Step F: C-N bond formation can be accomplished by treatment of 71 with benzophenone .inline 

in the presence of a palladium or copper catalyst, a Iigand 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. 

10 Preferred conditions arc catalytic tris(dibenzylidineacetonc)dipalladium(0), catalytic (R)-(+)-

2,2'-bis(diphenylphosphino)-l,r-binaphthyl and sodium tert-butoxide in dioxane at 90 °C for 16 

hours. 

Step G: 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 melhoxide in solvents such as MeOH, EtOH, H-?0, dioxane, THF. HOAc, EtOAc CfbCb, 

CHCF,, DMF or mixtures thereof. 

Preferred conditions are 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 

20 amine 73 in the presence of a palladium or copper catalyst, a Iigand 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)dipalladium chloroform complex, 

catalytic 9,9-dimethyl-4.5-bis(diphenylphosphino)xanthenc (xantphos)and caesium carbonate in 

25 dioxane in a sealed lube heated at 120 °C for 16 hours according to a modification of the 

procedure of van Lccuwen and co-workers (Tetrahedron. Lett. 1999, 40, 3789-3790). 

Step H': C-N bond formation to afford bi-arvl amine 74 can alternatively be accomplished 

directly from aryl bromide 71 by treatment of aryl bromide 71 with an aryl amine IP in the 

presence of a palladium or copper catalyst, a Iigand and a base in solvents such as dioxane, DME, 

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

catalysed Buchwald-Hartwig reaction. 



Preferred conditions are catalytic tris{dibenzylidineaceione)dipalladium(0), catalytic 2-di-terl-

butylphosphin.o-2',4',6'-triisopropylbiphenyl and sodium tert-butoxide in dioxane at 100 °C for 2 

hours. 

Step /: Removal of the BOC N-protecting group can be effected with mineral acids such as HCl, 

5 H2SO4 or H3FO4 or organic acids such as CF3COOH, CHCljCOOH, HOAc or p-toluenesulfonic 

acid in solvents such as CH2C12, CHCI3, THF, MeOH, EtOH or H20 at 0 to 80 °C. 

Preferred conditions are CF3COOH in aqueous acetonitrile at 80 CC for 3 hours or 4 N HCl in 

dioxane and THF at 60 °C for 16 hours. 

10 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, crystallization, column chromatography, thin-layer chromatography, thick-
layer chromatography, preparative low or high-pressure liquid chromatography or a combination 

3 5 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 1 can be separated using chiral HPLC. 

Salts of compounds of formula I 

20 The compounds of formula I are basic and may be converted to a corresponding acid addition 

salt. The conversion is accomplished by treatment with at least 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, 

25 tartaric acid, citric acid, benzoic acid, cinnamic acid, mandeiic acid, methanesulfonic acid, 

ethanesulfonic acid, p-toluenesulfonic acid, salicylic acid and the like. Typically, the free base is 

dissolved in an inert organic solvent such as diethyl ether, ethyl acetate, chloroform, ethanoi or 

methanol 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 

30 solution with a less polar solvent. 

The acid addition salts of the basic compounds of formula 1 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 

(RSM4,6-Dimetliyl-pyrimidin-2-yl)-(4-pyiTolidin-3-yl-pheny!)-arnine; hydrochloride 
H 

The title compound was obtained in analogy to example 5 using (RS)- 3-(4-amino-phenyi)-

5 pyrrolidine-1 -carboxylic acid tcrt-bulyl ester (CAS 908334-28-1) in place of (RS)-2-(4-ammo-

phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 2-chloro-4,6-dimetbylpyrimidinc 

(CAS 4472-44-0) instead of 2,5-dichloropyti.dine in step (a). Light brown solid. MS (ISP): 271.3 

([(37C1}M+H]+), 269.4 (l(;55Cl]M+H]+). 

10 [(RS)-l-(5-Bromo-pyridin-2-yl)-2^^-trifluoro-ethyl]-((RS)-4-pyrrolidin-3-y!-phenyl)-

a) (RS)- l -f5-BronK>pvridin-2-yl)-2,2,2-triliuoro--ethanol 

To a cooled, stirred solution of 5-bromopyridinc-2-carbaldehyde (3.72 g, CAS 31181-90-5) and 

15 (trifluoromethyl)trimethylsilane (3.56 ml) in THF (30 ml) at 0 °C was added dropwise 

tetrabutylammonium fluoride solution (1.0 ml, 1. M solution in THF). The reaction mixture was 

stirred at 0 °C for 30 min and then at room temperature for 2 hours. The mixture was then diluted 

with 1 N aq. HCl (20 ml) and stirring was continued for a further 2 hours. The mixture was 

diluted with water and extracted twice with ethyl acetate. The combined organic phases were 

20 dried over sodium sulfate and concentrated in vacuo. The residue was purified by column 

chromatography (SiCV, gradient: heptane/EtOAc) to give (RS)-l-(5-bromo-pyridin-2-yl)-2,2,2-

trifluoro-ethanol as a light yellow solid (3.35 g, 65%). MS (ISP): 258.0 ([{slBr}M+H]+), 256.1 

([{79Br}M+H]+). 

b) Trifluoro-methancsulfonic acid (RS)-l-(5-bromo-Dvridin-2-vl)-2,2,2-trifluorQ-ethvI ester 

25 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 0 °C was added, dropwise a solution of (RS)-l-(5-

bromo-pyridin-2-yl)-2,2,2-trifluoro-ethanol (3.06 g) in diethyl ether (10 ml) and the resulting 

mixture was stirred at room temperature for 30 min. Trifluoromethanesulfonyl chloride (1.4 ml) 

Example 2 

amine 
Br 

H 
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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 solution and the mixture was 

extracted with diethyl ether. The phases were separated and the organic phase was washed with 

saturared brine. The organic phase was separated, dried over sodium sulphate, and concentrated 

5 in vacuo. The reside was purified by Kugclrohr distillation (60 °C oven temperature, 0.3 mbar) 

to give trifluoro-niethanesulfonic acid (RS)-l-(5-bromo-pyridin-2-yl)-2,2,2-trifIuoro-ethyI ester 

(3.6 g, 78%) as a white solid. MS (EI): 389 ([{81Br}Mf), 387 ([{79Br}M]+), 320 ([{8IBr}M-

CF3J+), 318 ([{79Br)M-CF3J+), 256 ([{giBr)M-CF3-S02f), 254 ([{79Br}M-CF3-S02f), 240 

([{81Br}M-OSQ2CF3]+), 238 ([{79Br}M-0S02CF3]+). 

10 c) ("RS)-3-{4-KRS)-F(5-Bromo-pvridiii-2-v[)-2.2,2-trifluoro-ethylaminol-phenvl1-pvrrolidine-l-

carboxylic acid tert-butyl ester 

To a stirred solution of (RS)- 3-(4-amino-phenyl)-pyrrolidine-l-carboxyIic acid tert-butyl ester 

(50 mg, CAS 908334-28-1) 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. 

15 Trifluoro-methancsulfonic acid l-(5-bromo-pyridin-2-yl)-2,2,2-trifiuoro-clhyl ester (74 mg) was 

then added and the mixture was stirred overnight at room temperature. The reaction mixture was 

diluted with ethyl acetate 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 

20 (RS)-3-{4-((RS)-T(5-bromo-pyrid.m-2-yl)-2,2,2~lrifluoro-cthy3amino]"phenyl}-pyrrolidine-T 

carboxylic acid tert-butyl ester (34 mg, 36%) as a yellow oil. MS (ISP): 501.9 ([{81Br}M+H]+), 

500.2 ([{79Br}M+H]+), 446.2 ([{81Br}M+H-C4H8]+), 444.1 ([{79Br}M+H-C4H8]+). 

d) [{RS)-T(5-Bromo-pyridin-2-vl)-2,2,2-lrifluoro-ethyH-((RS)-4-pvrrolidin-3-v1-phcnvl)-amine 

To a stirred solution of (RS)-3-{4-[(RS)~ l.-(5-bromo-pyridin-2-yl)-2,2,2-trif!uoro-ethylaminoj-

25 phenyl}-pyrrolidine-l-carboxylic acid, tert-butyl ester (27 mg) in THF (1 ml) was added 

dropwise a solution of hydrogen chloride in dioxane (0.20 mi, 4 M solution) and the mixture was 

heated at 60 °C for 4 hours. The mixture was then cooled to room temperature, diluted with ethyl 

acetate/THF (1:1), and washed sequentially with 2 N aq. sodium hydroxide solution and with 

saturated brine. The organic phase was separated, dried over sodium sulphate, and concentrated 

30 in vacuo. The reside was purified by flash column chromatography (silical gel; gradient: 

heptane/dichloromethane/methanol) to give [(RS)-.l.-(5-bromo-pyridin-2-yl)-2,2,2-trifluoro-
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ethyI]-((RS)-4-pyrrolidin-3-yl-phenyI)-amine (12 mg, 56%) as a yellow amorphous solid. MS 

5 [(RSMK4-ChIoro-phenyl>2,2,2-trifluoro-ethy!l-[(RS)-4-(2-pyrrolidin-3-yl-ethyl)-pheiiyl]-

a) (RS)-3-r(E)-2-(4-Nitro-phcnvl)-vmyI]-pyrro1idine-l-carboxvlic acid tert-butyl ester 

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

1.0 -78 °C was added dropwise a solution of n-butyll.ith.ium (14.9 ml, 1.6 M. in hexane) and the 

reaction mixture was then warmed to 0 °C for 1.5 min. After re-cooling to -78°C, a solution of 

diethyl (4-nitrobcnzyl) 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-pyrro.lidine-1-carboxylic acid tert-butyl ester (4.01 g, CAS 59379-02-1) in 

15 tetrahydrofuran (1.0 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 

Na2SO..;j and concentrated in vacuo. The residue was purified by flash column chromatography 

20 (silica gel, gradient: hcptanc/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) (RS)-3-i2-(4-Amino-phcnvi')--ct.hyll-Pvn'oI..idine-l-carboxyIic acid tert-butyl ester 

To a solution of (RS)-3-formyl-pyrrolidine-l-carboxylic acid tert-butyl ester (3.39 g) in 

25 methanol (250 ml) was added palladium on charcoal (10 %, 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: heplane/EtOAc) to give (RS)-3-[2-(4-amino-phenyl)-ethyl]-pyrrolidine-l-

carboxylic acid tert-butyl ester (2.44 g. 79%) as a yellow oil. MS (ISP): 291.2 ([M+H]+). 

(ISP): 402.1 (f{slBr}M+H]+), 400.1 ([{79Br}M+H]+). 

Example 3 

amine 

hi 

30 
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c) (RSK3-(2-i4-l(RSn~(4-Chioro-phenyl)-22.2-tilfluoro-e[hvlammol-phcnyn-ethvrs-

pyrrolidine-1-carboxylic acid tert-butyl ester 

The title compound was obtained in analogy to example 2 step (c) using (RS)-3-[2-(4-amino-

phenyl)-ethyl]-pyrrolidine-l-carboxylic acid tert-butyl: ester instead of (RS)-3-(4-amino-phenyl)-

5 pyrrolidine-1-carboxylic acid tert-butyl ester and trifluoro-methanesuifonic acid (RS)-I-(4-

chIoro-phenyl)-2,2,2-trifluoro-cthyl ester (CAS 1202576-95-1) instead of trifluoro-

methanesuifonic acid (RS)-l-(5-bromo-pyridin~2~y])-2,2,2-trifiuoro-ethyl ester. Yellow oil. MS 

(ISP): 429.2 ([{37C1}M+H-C4HS]+), 427.1 ([{35C1}M+H-C4H8J+). 

d) [(RS)-1-("4-Chloro-pheny])-2.2,2-triniioro-ethy3"i-((RS)-4-(2-pyiToiidjn-3-yl-ethyl)-phenyll-

10 amine 

The title compound was obtained in analogy to example 2 step (d) using (RS)-3-(2-{4-[(RS)-l-

(4-chloro-phenyl)-2,2>2-irifSuoro-ethylamino]-phenyl}-ethyl)-pyrrolidinc-l-carboxylic acid tert-

butyl ester instead of (RS)-3-{4-[(RS)-I-(5-bromo-pyridin-2-yl)-2,2,2-trifluoro-ethylaminoJ-

phenyl}-pyrroJidine-l-carboxylic acid tert-butyl ester. Off-white solid. MS (ISP): 385.2 

15 (U37C1)M+H]+), 383.2 ([{35C1}M+H]+). 

Example 4 

(RS)-[l"(4-ChIoro-phenyI)-2,2,2-trifluor«-ethyl]-[(RS)-4-(2-piperidm-3-yl-ethyl)-phenyll-

amine 

20 The title compound was obtained in analogy to example 3 using (R5)-3-formyI-piperidine-l-

carboxylic acid tert-butyl ester {CAS 118156-93-7) instead of (RS)-3-formyl-pyrrolidine-l-

carboxylic acid tert-butyl ester in step (a). Colourless amorphous solid. MS (ISP): 399.1 

(1{37C1}M+H]+), 397.1 (| {35C1)M+Hf). 

Example 5 

25 (RS)-(5-Chloro-pyridin-2-ylM4-morphoIin-2-yI-phenyI)-amine 

a) (RS)-2-14-(5-Chloro-pyridin-2-vlamino)-phenvH-morpholine-4-carboxyl.i.c acid tert-butyl ester 
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(RS)-2-(4-Amino-phcny!)-morpholine-4-carboxyJic acid tert-butyl ester (60 rng, CAS 1002726-

96-6), 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 

5 tris(dibenzylideneacctonc)dipalladium chloroform complex (6.69 mg) were then added. The 

reaction mixture was then capped and stirred at 100 °C overnight. The crude reaction mixture 

was cooled to room temperature and filtered. The filtrate was concentrated in vacuo and the 

residue was purified by flash column chromatography (silica gel; gradient: 0% to 70% EtOAc in 

hexanes) to afford (RS)-2-|4-(5-chjoro-pyridin-2-yIamino)-phenyl]-morpholine-4-carboxylic 

10 acid tert-butyl ester (52 mg, 62%) as a yellow amorphous solid. MS (ISP): 392.0 ([{J7C1}M+H]+), 

390.1 ([{35C1}M+Hf), 336.4 ([{37C1}M+H-C4H8]+), 334.3 ([{35Cl}M:+lTC4Hd+). 

b) (RS)-(5-Chloro-pvridin-2-yl)-(4-morpholin-2-yl-phenyl)-amine 

To a stirred solution of (RS)-2-[4-(5-chloro-pyridin-2-ylamino)-phenyi]-moipholine-4-

15 carboxylic acid tert-butyl ester (50 mg) in THF (2 ml) was added dropwise a solution of 

hydrogen chloride in dioxane (0.26 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 extracted twice with ethyl acetate and the combined 

organic layers were dried over Na2S04, filtered and concentrated in vacuo. The residue was 

20 purified by column chromatography (Isolule® Flash-NH'2 from Separtis; gradient: heptane/ethyl 

acetate/methanol) to afford (RS)-(5-chloro-pyridin-2-yl)-(4-morpholin-2-yl-phenyl)-amine (19 

mg, 51%) as a white solid. MS (ISP): 292.1 ([{37C1}M+H]+), 290.1 ([{35C1}M+H]+). 

The title 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 (ISP): 293.1 

([{37C1}M+Hf), 291.1 ([{35CI}M+Hf). 

25 

Example 6 

(RS)-(5-ChIoro-pyrimidin-2-yI)-(4-morphoIin-2-yI-phenyl)-amme 

H 
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Example 7 

(RS)-(5-Bromo-pyriinid!n-2-ylM4-rnorpholin-2-yI-phenyl)-arniiie 

Tlie titJe compound was obtained in analogy to example 5 using 2,5-dibromopyrimidine (CAS 

32779-37-6) instead of 2,5-dichloropyridine in step (a). Yellow solid. MS (ISP): 337.1 

([{slBr)M+H]+), 335.1 ([{79Br}M+H]+). 

Example 8 

(RS)-(4-Chloro-phenyI)-(4-morphoIin-2-yI-pheny!)-amine 
H 

The title compound was obtained in analogy to example 5 using l-bromo-4-chIorobenzene (CAS 

106-39-8) instead of 2,5-dichloropyridine in step (a). White solid. MS (ISP): 291.1 

([{37CI}M+HJ+), 289.1 ([ (35C1}M+H]+). 

Example 9 

(RSM4-Chloro-benzyl)-(4-morphoUn-2-yI-phenyl)-ararae 

a) (RSV2-r4-(4-Chloro-benzvlamino)-phcnyll-momholine-4-carboxylic acid tert-butyl ester 

To a mixture of (RS)-2-(4-amino-phenyl)-morphoiine-4-carboxylic acid tert-butyl ester (60 mg, 

CAS 1002726-96-6), 4-chlorobenzaldehyde (33.3 mg) and AcOH (123 pi) in THF (2 mi) was 

added sodium triacctoxyborohydride (68.5 mg). The reaction mixture was then capped and the 

mixture was shaken at 60 °C for 3 h. The crude reaction mixture was then concentrated in vacuo 

and (he residue was purified by flash column chromatography (silica gel; gradient: 0% to 65% 

EtOAc in hexancs) to afford (RS)- 2-[4-(4-ch!oro-benzylamino)-phenyl]-morpholine-4~ 

carboxylic acid tert-butyl ester (68 mg, 78%) as a colourless oil. MS (ISP): 405.4 

([{37C1}M+H]+), 403.4 ([{35C1}M+H]+). 
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b) (RS)-(4-Chloro-benzyO-(4-morpholin-2-vl-phenvl)-amine 

To a slirred solution of (RS)- 2-[4-(4-chIoro-benzyIamino)-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 

5 was then cooled to room temperature and poured into 1 M aq. sodium hydroxide solution. The 

mixture was extracted twice with ethyl acetate and the combined organic layers were dried over 

Na2SO_4, filtered and concentrated in vacuo. The residue was purified by column chromatography 

(Isolute® Flash-NFh from Separtis; gradient: heptane/ethyl acetate/methanol) to afford (RS)-(4-

chloro-benzyl)-(4-morpholin-2-yl-phenyl)-amine (36 mg, 70%) as a white solid. MS (ISP): 

10 305.1 ([{:i7Cl}M+H]+), 303.2 ([{MCI}M+H]+). 

Example 10 

(S)-5-Bromo-N-(4-(morpho]m-2-yl)phenyl)pyridin-2-amiiie 

15 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 2,5-dibromopyridine (CAS 624-28-2) 

instead of 2,5-dichloropyridine in step (a). Off-white solid. MS (ISP): 336.1 ([{81Br}M+H]+), 

334.1 ([{79Br}M+H]+). 

20 Example 11 

(S)-N-(4-(M©rphoIin-2-yI)phenyl)-5-(trifluoromethyl)pyridin-2-aimiie 

The tide compound was obtained in analogy to example 5 using (S)-2-(4-amino-phenyi.)-

morphol.ine-4-carboxyhc acid tert-butyl ester (CAS 1260220-43-6) in place of (RS)-2-(4-amino-

25 phenyl)-morpho!ine-4-carboxylic acid tert-butyl ester and 2-bromo-5-(trifiuoromethyI)pyridine 

(CAS 50488-42-1) instead of 2,5-dichloropyridine in step (a). Off-white solid. MS (ISP): 324.1 

([M+H]+). 

Example 12 

(5-Methoxy-pyriniidi3i-2-\1)-((S)-4-morphoIin-2-yi-pheny!)-aniine 
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The tide 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-methoxypyrimidine (CAS 

5 22536-65-8) instead of 2,5-dichloropyridine in step (a). Light yellow solid. MS (ISP): 287.1 

([M+Hf). 

Example 13 

((S)-4-MorphoIin-2-yI-phenyl)-phenethyl-amine 

10 The title compound was obtained in analogy to example 9 using (S)-2-(4~amino-pheny!)-

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

phcnyl)-morpholine-4-carboxyiic acid tert-butyl ester and phenylacetaldehyde instead of 4-

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

15 Example 14 

(5-Fluoro-pyrimidm-2-yl)-((S)-4-morpholin-2-yI-phenyl)-arniiie 

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-

20 phenyl)-morpho3ine-4-carboxyi.ic acid tert-butyl ester and. 2-chloro-5-.nuoropyrimidine (CAS 

62802-42-0) instead of 2.5-dichloropyridine in step (a). Off-white solid. MS (ISP): 275.3 

([M+H]+). 

Example 15 

(5-EthyI-py*-imidin-2-y!)-((S)-4-morphoIin-2-yI-phenyi)-amine 
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e title compound was obtained in analogy Jo example 5 using (S)-2-(4-amino~p3ienyI)-

morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-43-6) in place of (R.S)-2-(4-amino-

phenyJ.)-morpholine-4-carboxylic acid tert-butyl ester and 2-chloro-5-ethylpyrimidinc (CAS 

111196-81-7) instead of 2,5 -dich]oropy ri dine in step (a). Yellow solid. MS (ISP): 285.3 

([M+H]+). 

Example 16 

2-((S)-4-Morpho!m-2-yl-phenylammo)-pyrimidine-5-carbonitri!e 

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

morphoHne-4-ca.rboxyIic acid lert-butyl ester (CAS 1260220-43-6) in place of (RS)-2-(4-amino-

phenyl)-morpho1ine~4-carhoxylic acid tert-butyl ester and 2-ch!oropyrimidine-5-carbonitrile 

(CAS 1753-50-0) instead of 2,5-dichloropyridine in step (a). Yellow solid. MS (ISP): 282.1 

(fM+H]+). 

15 Example 17 

(5-Cyclopropy!-pyrimidin-2-yl)-((S)-4-morphoIin-2-yl-phenyl)-amine 

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

morphoIine-4-carboxyiic acid tert-butyl ester (CAS 1260220-43-6) in place of (RS)-2-(4-amino-

20 pbenyl)-morpholine-4-carboxylic acid tert-butyl ester and 2-chloro-5-cyclopropylpyrimidine 

(CAS 1.66740-44-9) instead of 2,5-dichloropyridine in step (a). Yellow solid. MS (ISP): 297.4 

(iM-fi-m 

Example IS 

(5-Methyl-pyrimidm-2-ylM(S)-4-morpholin-2-yl-phenyl)-amiiie 



WO 2012/126922 PCT/EP2012/054939 

-56-

c. .0. 

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

morphoJine-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-rnelhylpyrimidine (CAS 

10 a) (S)-2-r4-(5-Trifluo.romethvl-pvrimidin-2-vlamino)-phenvll-morphoiine-4-carboxvlic acid tert-

butyl ester 

To a 10 ml glass vial was added (S)-2-(4-bromo-phenyl)-morpholine-4-carboxylic acid tert-butyl 

ester (70 mg, CAS 1131220-37-5) and 5-trifluoromethy]-pyrimidin-2-yIamine (66.7 mg, CAS 

69034-08-8) in dioxane (2 ml). The reaction mixture was purged with argon for 5 min. 2-Di-tert-

15 butylphosphino-2,,4',6l-triisopropylbiphcnyl (14.3 mg), uis(dibenzylideneacetone)dipalladium(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 reaction mixture was then filtered through sintered glass and the filtrate 

was concentrated in vacuo. The residue was purified by flash column chromatography (silica gel; 

gradient; 0% to 50% EtOAc in hexanes) to afford (S)-2-[4-(5-lrifluoromcthyl-pyrimidin-2-

20 yIamino)-phenyl]-morpholine-4-carboxylic acid tert-butyl ester (94 mg, quant.) as an off-white 

solid. MS (ISP); 425.2 ([M+Hf). 

b) ((S)-4-Morpholin-2-yl-phenyl)-(5-trifluoromethyl-pyrimid.in-2-vl)-aminc 

To a stirred solution of (S)-2-f4-(5-trifluoromethyI-pyrimidin-2-ylamino)-phenylJ-morpholine-4-

25 carboxylic acid tert-butyl ester (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 extracted twice with ethyl acetate and the combined 

organic layers were dried over Na2SC>4, filtered and concentrated in vacuo. The residue was 

H 

H 
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purilied by column chromatography (Isolute® Flash-NH2 from 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]+). 

5 Example 20 

(4-Methoxy-benzyl)-((S)-4-morpho]in-2-yl-phenyl)-amine 

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

1.0 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-

chJorobenzaldchydc in step (a). Yellow solid. M.S (ISP): 299.4 ([M+H]+). 

Example 21 

15 ((S)-4-MorphoIin-2-yl-phenyl)-(5-propyl-pyrimidin-2-yl)-aniine 

-NYN 

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-

phenyJ)-morpholine-4-carboxylic acid tert-butyl ester and 2-chloro-5-propylpyrimidinc (CAS 

20 219555-98-3) instead of 2.5-dichloropyridine in step (a). Off-white amorphous solid. MS (ISP): 
>.4([M+Hf). 

Example 22 

(4-Methyl-benzyl)-((S)-4-morpholin-2-yl-phenyl)-amine 
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Thc title compound was obtained in analogy to example 9 using (S)-2~(4-amino-phenyl)-

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

pheny!)-morpholine-4-carboxylic acid tert-butyl ester and 4-methyi-benzaldehyde instead of 4-

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

5 

Example 23 

4-[((S)-4-Morpholin-2-yl-phenylamin(>)-methyl]-beiizomtri!e 

H 

The title compound was obtained in analogy to example 9 using (S)-2-(4-am.i.no-phenyl)-

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

phenyl)-morpholine-4-carboxyIic acid tert-butyl ester and 4-cyano-benzaldehyde instead of 4-

chlorobertzaldehyde in step (a). White solid. MS (ISP): 294.2 (JM+H]+). 

Example 24 

15 ((S)-4-Morpholin-2-yI-phenyI)-(4-trifSuoromethyl-benzyI)-amiiie 

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-ami.no-

phenyI)-ni.orphoi.i.ne-4-carboxyiic acid tert-butyl. ester and 4-(trifluoromethyl)benza!dehyde 

20 instead of 4-chlorobcnzaldehyde in step (a). Light yellow solid. MS (ISP): 337.4 (jjM+H]+). 

Example 25 

({S)-4-Morpholin-2-yl-phenylM4-trittuoromethoxy-benzyl)-amine 

hi 
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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 esier (CAS 1260220-43-6) in place of (RS)-2-(4-amino-

phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 4-(trifluoromethoxy)benzaldehyde 

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

5 

Example 26 

(6-Chloro-benzotMazol-2-ylM(S)-4-morpholin-2-yl-phenyI)-amine 

fyi U"y0^ 
Y 

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

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

phenyl)-morpholine-4-carboxyiic acid tert-butyl ester and. 2,6-dichlorobenzo[d]thiazole (CAS 

3622-23-9) instead of 2,5-dichloropyridine in step (a). Off-white solid. MS (ISP): 348.2 

([{37C1}M+Hf), 346.0 (['{35C1]M+H]+). 

Example 27 

15 (5-Brom©-pyridin-2-y!methyIM(S)-4-morpIiol!n-2-yl-phenyI)-anime 

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

morphoiine-4-carboxyli.c acid tert-butyl ester (CA.S 1260220-43-6) in place of (RS)-2-(4-amino-

phcnyl)-morpholine-4-carboxylic acid tert-butyl ester and 5-bromopicolinaldchyde instead of 4-

20 chlorobenzaidehyde in step (a). Brown oil. MS (ISP): 350.1 ([{81Br}M+H]+), 348.2 

(l{79Br}M+H]+). 

Example 28 

(6-Methoxy-pyridin-2«ylmethylM(S)-4-morpholin-2-yI-phenyl)-amine 
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20 

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)-morphoiine-4-carboxyiic acid tert-butyl ester and 6-methoxypico] in aldehyde instead of 

4-ch 1 orobcnzaldehyde in step (a). Colourless oil. MS (ISP); 300.2 (jM+Hf). 

Example 29 

(5-Ethoxy~pyrimkim-2-y!)-((S)-4-morphoim-2~yi-pheiiy!)-anmie 
H 

,[\L „N 

The title compound was obtained in analogy to example 19 using 2-amino-5-ethoxypyrimidine 

10 (CAS 39268-74-1) instead of 5-trifluoromethyl-pyrimidin-2-y]amine in step (a). Yellow solid. 

MS (ISP): 301.3 ([M+Hf). 

Example 30 

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

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

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

phenyi)-morphoiine-4-carboxylic acid tert-butyl ester and 3,4-dichiorobenzaldehyde instead of 

4-chlorobenzaldehyde in step (a). Off-white solid. MS (ISP): 341.3 ([{'l7Cl.}M-fH]+), 339.2 

([{37C135CI}M+H]+), 337.3 ([{35C1}M+H]+). 

Example 31 

(4-Fluoro-benzyI)-((S)«4-moi^holin-2"-yl-phenyl)-amiiie 

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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phenyl)-morphoJine-4-carboxylic acid tert-butyl ester and 4-fluoro-benza.ldehyde instead of 4-

chloroben/aldehyde in step (a). Off-white solid. MS (ISP): 287.2 ([M+Hf). 

Example 32 

(S)-N-((6-Chloropyridm-3«yl)methyl)-4-(morpholin-2-yl)anHine 

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

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

phenyl)-morpho!me-4-carboxyIic acid tert-butyl ester and 6-chioronicotinaldehyde instead of 4-

10 chlorobenzaldehyde in step (a). White solid. MS (ISP): 306.1 ([{~WCI}M+H|4'), 304.1 

(f{35Cl}M+HJ+). 

Example 33 

(S)-4-(Morpholin-2-yl)-N-((6-(trittuorometIiyI)pyridm-3-yl.)methyl)ani]iiie 

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

morpholine-4-carboxyiic acid tert-butyl ester (CAS 1260220-43-6) in place of (RS)-2-(4-ami.no-

phenyl)-morphoIine-4-carboxylic acid tert-butyl ester and 6-(trifluoromelhyl)nicotinaldehyde 

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

20 Example 34 

[2K4-Ch!oro-phenyI)-ethylj-(XS)-4-rnorpholin-2-yl-phenyl)-aimiie 

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

morpholine-4-carboxyIic acid tert-butyl ester (CAS 1260220-43-6) in place of (RS)-2-(4-ammo-

25 phenyl)-morphoIine-4-carboxyIic acid tert-butyl ester and. (4-chloro-phenyl)-acetaldchyde 
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instead of 4-chlorobenzaldehyde in step (a). Off-white solid. MS (ISP): 319.2 ([{;i7Cl}M+H]+), 

317.2 ([{3SC1}M+H]+). 

Example 35 

{4-ChIoro-2-fluor©-benzyl)-uS)~4-morphoIin-2-yl-phenyI)-arnine 

H 

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

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

phenyi)-morpholine-4-carboxylic acid, tert-butyl ester and 4-chioro-2-fluorobcnzaldehyde instead 

of 4-chlorobenzaldehyde in step (a). Off-white solid. MS (ISP): 323.3 ([{',7C1}M+H]+), 321.2 

0 (i{35Q}M+H]+). 

Example 36 

(4-Ethyl-benzyl)-((S)-4-rnorpho!in-2-yl-pheny!)-aniiiie 

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

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

pheny])-morpholine-4-ca.rboxylic 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-Fluoro-pyridin-2-ylmethyl)-((S)-4-morpholin-2-yI-phenyl)-amme 

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-fl.uoropicolinaldchyde instead of 4-

25 chlorobenzaldehyde in step (a). Yellow oil. MS (ISP): 288.2 ([M+HJ+). 
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Exampie 38 

(5-Ch!oro-pyridin-2-yl)-((S)-4-morphoiin-2-yl-phenyI)-amine 

O H 
H 

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

5 rnorphoIine-4-carboxyIic acid tert-butyl ester (CAS 1260220-43-6) in place of (RS)-2-(4-amino-

phenyl)-morphoIine-4-carboxylic acid terl-butyl ester in step (a). Yeilow solid. MS (ISP): 292.1 

([ {37C1}M+Bj+), 290.1 ([{35C1]M+Hj+). 

Example 39 

(S)-4-Methoxy-N-(4-(morpholin-2-yI)phenyI)pyridin-2-amine 

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

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-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-Chloro-5-fluoro-N-(4-(morphoIin-2-yl)phenyI)pyridin-3-amine 

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

20 morpholine-4-ca.rboxylic 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-fluoropyridine 

(CAS 831203-13-5) instead of 2,5-dichloropyridine in step (a). White solid. MS (ISP): 310.1 

([{37C1}M+Hj+), 308.1 ([{35C1]M+H]+). 

Example 41 

25 (S)-N-(4-(Morpholiii»2-yl)plieByl)-3-(triOuoromethyi)pyridiii-2-amiiie 
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F 

F F 

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

morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-4-3-6) in place of (RS)-2-(4-amino-

phenyl)-morpholine-4-carboxyIic acid tert-butyl ester and 2-chIoro-3-(trifluoromethyl)pyridme 

5 (CAS 65753-47-1) instead of 2,5-dichloropyridine in step (a). Colourless oil. MS (ISP): 324.1 

(l'M+H3+). 

Example 42 

(S)-N-(4-(MorphoIm-2-yI)phenyl)-4-(trifluoromethyl)pyridin-2-amine 

H 

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

morphoiine-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-chioro-4-(trifluoromethyl)pyridinc 

(CAS 81565-18-6) instead of 2,5-dichloropyridine in step (a). White solid. MS (ISP): 324.1 

<["M+Hf). 

15 Example 43 

(S)-5-FIuoro-N-(4-(morpholin-2-y!)phenyl)pyridin-3-arnine 

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-

20 phenyl)-morpholinc-4-carboxylic acid tert-butyl ester and 3-bromo-5-fluoropyridine (CAS 407-

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

Example 44 

((S)-4«Morpholin-2-yl-phenyl)-naphthalen-2-yI-amine 
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H 

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

morphoJine-4-carboxyJic acid tert-butyl ester (CAS 1260220-43-6) in place of (RS)-2-(4-amino-

phenyl)-morphoIine-4-carboxylic acid tert-butyl ester and 2-bromonaphthalene (CAS 580-13-2) 

5 instead of 2,5-dichloropyridine in step (a). Orange gum. MS (ISP): 305.3 ([M+H]+). 

Example 45 

(4-Bromo-benzyl)-((S)-4-morph0lm-2-yI-phenyI)-aiiiine 

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 1.260220-43-6) in place of (RS)-2-(4-amino-

phenyl)-moi'pholine-4-carboxylic acid tert-butyl ester and 4-bromo-benzaldehyde instead of 4- • 

chlorobenzaldehyde in step (a). White solid. MS (ISP): 349.2 ([{slBr}M+H]+), 347.1 

([{79Br}M+HJ+). 

1.5 Example 46 

((S)-4-MorphoHn-2-yl-phenyl)-quinoiin-2-yl-an)iiie 

The title compound was obtained in analogy to example 19 using 2-aminoquinoline (CAS 580-

22-3) instead of 5-trifluoromethyl-pyriinidin-2-ylamine in step (a). Light yellow solid. MS (ISP): 

20 306.3 ((M+tff). 

Example 47 

(S)-6-ChIoro-N-(4-(morpholin-2«yl)phenyl)quraolin-2-ainme 
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Thc title compound was obtained in analogy to example 5 using (S)-2-(4-amino-phenyl)-

morpholine-4-carboxylic acid tert-butyl ester (CAS 1.260220-43-6) 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). While solid. MS (ISP): 342.1 ([(37C1}M+H]+), 

340.1 ([{35C1}M+HJ+). 

Example 48 

(S)-2-Methyl-N-(4-(morpholin-2-yI)phenyl)qoinoIin-8-amine 

H 

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

morphol.i.ne-4-carboxyIic acid lert-bulyl ester (CAS 1260220-43-6) in place of (RS)-2-(4-amino-

phenyl)-morpholine-4-carboxyli.c acid tert-butyl ester and 8-bromo-2-metbyiqui.no!ine (CAS 

61047-43-6) instead of 2,5-dichloropyridine in step (a). Yellow amorphous solid. MS (ISP): 

320.2 ([M+Hj+). 

Example 49 

(S)-N-(4-(Morph{>]in-2-yi)phenyi)-2,8-bis(trif!iK>romeLhyl)quinoHii-4-amiiie 

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

morpholi.ne-4-carboxylic acid tert-butyl ester (CAS 1260220-43-6) in place of (RS)-2-(4-amino-

pheny!)-morphoiine-4-carboxy]ic acid tert-butyl ester and. 4-brom.o-2,8-

bi.s(trifhioromethy!)qumoline (CAS 35853-45-3) instead of 2,5-dichloropyridine in step (a). 

White solid. MS (ISP): 442.1 ([M+Hf). 

Example 50 

(S)-6-Chloro-N-(4-{morpholin-2-yl)phenyl)qumazo!m-4-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 1260220-43-6) in place of (RS)-2-(4-amino-

phenyi)-morpho!ine-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 ([{37Cl}M-bH]+), 

341.1 ([{35C1]M+H]+). 

Example 51 

(S)-N-((2-Chloroquinolin-3-yl)methyl)-4-(morpholin-2-yl)aniline 

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

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

phenyl)-morphoJine-4-carboxyJic acid tert-butyl ester and 2-chIoroquinoline-3-carbaIdchyde 

instead of 4-chlorobenzaldehyde in step (a). White solid. MS (ISP): 356.1 ([{3/Cl}M+H]+), 

354.1 ([{35C1}M+H]+). 

Example 52 

15 (S)-8-Ch!or©-N-H-(morpholin-2-yl)phenyI)quinolin-2-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 2,8-dichloroqui.noline (CAS 4470-83-

20 1) instead of 2,5-dichloropyridine in step (a). White solid. MS (ISP): 342.1 (L{37C1}M+H]+), 

340.1 ([{35C1}M+H]+). 

Example 53 

(S)-5-Bromo-N-(4-(morphoiin-2-yl)phenyl)quinolin-2-amine 
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The title compound was obtained in analogy to example 5 using (S)-2-(4-amino-phenyl)-

morphoIine-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-chloroqui.noline (CAS 

99455-13-7) instead of 2,5-dichloropyridine in step (a). Yellow solid. M.S (ISP): 386.1 

([{slBr]M+Hl+), 384.1 ([{79Br jM+Hl+). 

Example 54 

(S)-4-CbIoro-N-(4-(morphoIin-2-yl)phenyI)quinoIin-2-amine 

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

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 2,4-dichloroquinoline (CAS 703-61-7) 

instead of 2,5-dichloropyridine in step (a). White solid. MS (ISP): 342.1 ([{37Cl}M+H]+), 340.1 

([{35C1}M+H]+). 

Example 55 

15 (2-Fliioro-pyridin-3-ylM(S)-4-morphoIin-2-yl-phenyl)-amiiie 

The title compound was obtained in analogy to example 19 using 3-amino-2-fIuoropyrid.ine 

(CAS 1597-33-7) instead of 5-frifluoromethyl-pyrimid.in-2-ylami.ne in step (a). Orange gum. MS 

(ISP): 274.3 (fM+Hj+). 

20 Example 56 

(S)-5-Bromo-3-methyi-N-(4-(morpholin-2-yl)phenyI)pyridin-2-amine 

N 
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-

25 phenyl)-morpholine-4-carboxylic acid tert-bulyl ester and 2,5-dibromo-3-methylpyr.idine (CAS 
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3430-18-0) instead of 2,5-dichloropyridine in step (a). White solid. MS (ISP): 350.1 

([{slBr}M+H]+), 348.1 ([{79Br}M+H]+). 

Example 57 

(S)-5-Br0mo-3-fluoro-N-(4-(morpholin-2-yI)phenyl)pyridiii~2-amiiie 
F 

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)-morpho!ine-4-carboxylic acid tert-butyl ester and 2,5-dibromo-3-fluoropyridine (CAS 

156772-60-0) instead of 2,5-dichloropyridine in step (a). White solid. MS (ISP): 354.0 

10 ([{8lBr}M+Hf), 352.0 ([{79Br}M+H]+). 

Example 58 

(S)-3,5-Dichloro-N-(4-(morphoIin-2-yi)phenyl)pyridin-2-amine 
CI 

The title compound was obtained in analogy to example 5 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 2,3,5-trichloropyridine (CAS 16063-

70-0) instead of 2,5-dichloropyridine in step (a). White amorphous solid. MS (ISP): 328.1 

([{37CI)M+H]+), 326.1 (H37C135C1}M+H]+), 324.1 ([{35C1}M+H]+). 

20 Example 59 

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

The title compound was obtained in analogy to example 5 using (S)-2-(4-amino-pheny1)-

morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-43-6) in place of (R.S)-2-(4-amino-

25 phenyl)-morpho3ine-4-carboxylic acid tert-butyl ester and 4-chioro~2-fluoro-l-iodobenzene 
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(CAS 6797-79-1) instead of 2,5-dichloropyridine in step (a). White solid. MS (TSP): 309.1 

C[{-,7C1}M+H3+), 307.1 ([{35C1}M+Hf). 

Example 60 

(4-Chloro-pheirvI)-iTiethyI-({S)-4-morpho8in-2-yI-phenyl)-amiiie 

cr 0 
5 H 

a) (S)-2-l'4-(4-Chloro-phenylamino)-phenyi l-morpholine-4-carboxylic acid tert-butyl ester 

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

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

phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 1 -bromo-4-chlorobenzcne (CAS 106-

10 39-8) instead of 2,5-dichloropyridine. Yellow viscous oil. MS (ISP): 391.3 ([{37CI}M+H]+), 

389.3 ([{'l5Cl}M+H]+). 

b) (S)-2-f4-f(4-Chloro-phenyI)-mcthvl-amino'j-phenyl}-morpholine-4-carboxvlic acid tert-butyl 

ester 

15 To a stirred solution of (S)-2-[4-(4-chloro-phenylamino)-phenyl]-morplioiinc-4-carboxylic acid 

lert-butyi ester (60 mg) in DMF (2 mi.) 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 

20 mg) was added. After stirring at room temperature for 15 min, iodomethane (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. aq. NaCT and extracted twice with EtOAc. The combined 

organic layers were dried over Na2S04 and concentrated in vacuo. The crude material was 

purified by flash column chromatography (silica gel; gradient: 0% to 50% EtOAc in heptane) to 

25 afford (S)-2-{4-[(4-chloro-phenyl)-methy]-amino]-phenyI}-morpholine-4-carboxylic acid tert-

butyl ester (49 mg, 79%) as a colourless gum. MS (ISP): 405.4 ([{"7C1}M+H]+), 403.4 

([{35Cl}M+H]+). 

c) (4-Chloro-phenyl)-methyl-((S')-4-morpholin-2-yJ-phenyl)-amine 

30 To a stirred solution of trifluoroacetic acid (51.3 p 1) in water (4 ml) was added a solution of (S)-

2- (4-[(4-chloro-phenyl)-methyl-amino]-phcnyl }-morpholine-4-carboxylic acid tert-butyl ester 
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(45 mg) in acctonitriie (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 Na2S04 and concentrated in vacuo. The crude material was purified by flash column 

5 chromatography (Isolute® Flash-NH: from Separtis; gradient: 0% to .100% EtOAc i.n heptane, 

then 0% to 10% MeOH in EtOAc) to afford (4-chloro-phenyI)-methyl-((S)-4-morpholin-2-yl-

phenyl)-amine (9 mg, 27%) as a colourless gum. MS (ISP): 305.3 ([{37C1}M+HJ+), 303.3 

([{3'5C1}M+Hj+). 

Example 61 

10 (S)-3,5-Dibromo-N-(4-(morpholin-2-yl)phenyI)pyridiii-2-amine 
Br 

'N' 
H 

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

morpholine-4-carhoxylic acid tcrt-buty] ester (CAS 1260220-43-6) in place of (RS)-2-(4-amino-

phenyi)-morpholine-4-carhoxy]ic 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 

([{SIBr}M+HJ+), 413.9 ([{SIBr79Br}M+H]+), 412.0 ([{79Br}M+H]+), 

Example 62 

(S)-5-Bromo-4-methyI-N-(4-(ir?orphoIin-2-yl)phenyl)pyrldin-2-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 2.5-dibromo~4-methyl pyridine (CAS 

3430-26-0) instead of 2,5-dichloropyridine in step (a). White solid. MS (ISP): 350.2 

25 ([{8IBr}M+H]+), 348.0 ([{79Br}M+H]+). 

Example 63 

(S)-2,54Mchloro-NK4-(morphoim-2-yi)phenyi)pyridin-4-amme 



WO 2012/126922 PCT/EP2012/054939 

-72-

Ci 

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

morphohne-4-carhoxylic 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{37CI}M+H]+), 326.1 ([{37C135C1}M+H]+), 324.2 ([(35CI}M+H]+). 

Example 64 

(S)-4-Br©mo-5-methyI-N-(4-(morphoIin-2-yl)phenyl)pyridin-2-amine 

N 
10 H 

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

morpholine-4-carboxy3ic 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-mcthylpyridine 

(CAS 867279-13-8) instead of 2,5-dichloropyridine in step (a). White solid. MS (ISP): 350.1 

15 ([{81Sr}M+Hf), 348.2 ([(79Br}M+H]+). 

Example 65 

(S)-N-(4-(Morpholin-2-yl)phenyl)benzofd][ 1,3]dioxol-5-amine 

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

20 moipholine-4-carboxyiic 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-iodobenzo[d][ L3Jdioxole (CAS 

5876-51-7) instead of 2,5-dichloropyridine in step (a). Brown amorphous solid. MS (ISP): 299.1 

([M-i-Hf). 

Example 66 

25 (S)-5-Bronio-N-(4-(morpholiii-2-yl)phenyl)qiiinoliii-8-aiTiine 
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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 )-morphoiine-4-carboxylic acid tert-butyl ester and 5,8-dibromoquinoline (CAS 81278-

5 86-6) instead of 2,5-dichloropyridine in step (a). Yellow amorphous solid. MS (ISP): 386.1 

([{81Br}M+H]+), 384.1 ([{79Br}M+H]+). 

Example 67 

(R)-6-Chloro-N-(4-(morpholin-2-yl)phenyI)pyridm-3-amine 

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

morphohne-4-carboxyHc acid tert-butyl ester (CAS 1260220-42-5) in place of (RS)-2-(4-amino-

phenyl)-morphol:ine-4-carboxylic acid tert-butyl ester and 5-bromo-2-chloropyridine (CAS 

53939-30-3) instead of 2,5-dichloropyridine in step (a). Yellow amorphous solid. MS (ISP): 

292.1 ([{37C1}M+H]+), 290.1 ([{35C1}M+HJ+). 

15 

Example 68 

(R)-5-Ethyl-N-(4-(morphoIin-2-yI)pheiiyI.)pyrhTudin-2-arnine 

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

20 morphoIine-4-carhoxylic acid tert-butyl ester (CAS 1260220-42-5) in place of (R5)-2-(4-amino-

phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 2-ch!oro-5-ethylpyrimidine (CAS 

111196-81-7) instead of 2,5-dichloropyridine in step (a). White solid. MS (ISP): 285.2 

([M+H]+). 

Example 69 

25 (R)-5-Chloro-N-(4-(morpholin-2-yI)phenyl)pyridin-2-amine 
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The title compound was obtained in analogy to example 5 using (R)-2-(4-amino-phenyI)-

morpholine-4-carboxylic acid iert-bul.yl ester (CAS 1260220-42-5) in place of (RS)-2-(4-amino-

phenyI)-moi'pholine-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 

([{37C1}M+H]+), 290.1 ([j35Cl}M+H]+). 

Example 70 

[(RS)-l-(4-Chloro-phenyl)-ethyl]-((S)-4-morphoHn-2-yI-phenyl)-amine 

10 The title compound was obtained in analogy to example 19 using (RS)-l-(4~chlorophenyl)-

ethyiamine (CAS 6299-02-1) instead of 5-lrifluoromethyl-pyrimidin-2-ylamine in step (a). 

Colourless gum. MS (ISP): 319.2 ([{37C1}M+H]+), 317.2 (1 [35CI}M+H]+). 

Example 71 

15 (S)-6-Chioro-5-ethoxy-N-(4-(morpholm-2-yl)phenyl)pyridin-3-amme 

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

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-ethoxypyridme 

20 (CAS 1241752-29-3) instead of 2,5-dichloropyridine in step (a). Yellow solid. MS (ISP): 336.1 

([{37C1}M+Hf), 334.1 ([{35C1}M+H]+). 

Example 72 

(5-Ethyl-4-methyI~pyrimidin-2-yl)-((S)-4-morpholin-2-yl-phenyl)-anriiie 
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The title compound was obtained in analogy to example J 9 using 2-amino-5-etbyl-4-methyl-

pyiimidine (CAS 861031-36-9) instead of 5-trifluorom.etliyl-pyri.midin-2-ylamine in step (a). 

Light yellow gum. MS (ISP): 299.4 ([M+Hf). 

Example 73 

(5-Isopropyl-4-methy!-pyriiiiidiii-2-yl,)-US)-4-morphoIin-2-yl-pheiiyl)-anime 

The title compound was obtained in analogy to example 19 using 4-methyl-5-(l-methyJethyl)-

pyrimidine (CAS 1071763-86-4) instead of 5-trifJuoromethyf-pyrimidin-2-yJamine in step (a). 

Light yellow gum. MS (ISP): 313.3 ([M+H]+). 

Example 74 

((S)-4-Morpholin-2-yl-phenyI)-(5,6,7,8-tetrahydro-quinazolin-2-yl)-amine 

H 

The title compound was obtained in analogy to example 19 using 2-amino-5,6,7.8-tetrahydro-

quinazoline (CAS 2305-85-3) instead of 5-trifluoromethyi-pyrimidm-2-ylamme in step (a). 

White solid. MS (ISP): 311.4 ([M.+H]4"). 

Example 75 

((S)-4-Morphoim-2-yl-pheny!)-(5-mtro-pyrimidiii-2-yl)~amme 

'N' 
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 1.260220-43-6) in place of (RS)-2-(4-amino-

phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 2-chloro-5-nitro-pyri midine (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 

(RS)-5-Bromo-N-(2-methy!-4-(morpholin-2-yl)phenyI)pyridin-2-amine 

a) 2-Bromo-l-(3-methyl-4-nitrophenvl)ethanone & 2-Chloro-l-(3-methyl-4-

nitrophenvDethanone 

To a stirred solution of 3-methyl-4-nitrobcn/,oyl chloride (5.85 g, CAS 35675-46-8) in 

acetonitrile (70 ml) and THF (70ml) at 0-5 °C was added dropwise (trimethylsiJyl)diazomethane 

10 (16.5 ml, 2 M solution in hexane). The reaction mixture was stirred at room temperature Tor 1 

hour. TLC analysis showed the reaction 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 aq. Na2C03 

solution, water and saturated brine. The organic layer was then dried over Na.2S04 and 

15 concentrated in vacuo to afford a ca 1:1 mixture of 2-bromo-l-(3-methy!-4-nilrophenyl)ethanone 

and 2-chloro-l-(3-methyi-4-nitrophenyl)ethanone (6.23 g) as a brown solid which was used in 

the next step without further purification. MS (EI): 163.9 ([Mi-CI-LClj* & [M2-CH2Br]+). 

b) (RS)-2-("3-Mclhvl-4-nitrophenvl)oxirane 

20 To a stirred, suspension of the mixture of 2-bromo-l -(3-methyl-4-nitropheny])ethanonc and 2-

chloro-l-(3-methyl-4-nitrophenyI)ethanone (6.23 g) .in ethanol (100 ml) at 5 °C was added, 

portionwise over 5 min NaBH4 (913 mg). The reaction mixture was then stirred at room 

temperature 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 

25 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 EtOAc and extracted with saturated brine. The organic layer was dried over NT12SO4 and 

concentrated in vacuo to afford (RS)-2-(3-methyl-4-nitrophenyI)oxirane (4.63 g, 94% over 2 

steps) as a yellow oil. MS (EI): 179 (M+), 164 ([M-CH3f), 162 [M-OHf), .132 [M-OH-NO]+), 

30 103,77. 

5 H 
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c) (RS)-2-(2-Hvdroxyethvlamino)-l -f3-methyl-4-nitrophenvl)ethanol 

To a stirred solution of (RS)-2-(3-methyl-4-nitrophenyl)oxirane (4.63 g) in THF (15 ml) was 

added 2-aminoethanoi (15.5 ml) and the mixture was stirred at room temperature overnight. The 

reaction mixture was then poured into EtOAc/THF (1:1) and extracted with saturated brine. The 

5 organic layer was dried over Na2S(>4 and concentrated in vacuo to afford (RS)-2-(2-

hydroxyethylamino)-l-(3-methyl-4-nitrophenyl)ethanol (6.84 g, quant.) as a brown oil which 

was used in the next step without further purification. MS (ISP): 241.1 ([M+H]"rj. 

d) tert-Butyl fRS)-24ivdroxv~2-(3~mcthvl-4-nitrophenvl)ethylf2-hydroxvethyl)carham.ate 

10 To a stirred solution of (RS)-2-(2-hydroxyethylamino)-l-(3-methyl-4-nitrophenyl)ethanol (6.84 

g) in THF (50 ml) was added R0C2O (6.52 g) and the mixture was stirred at room temperature 

overnight. The reaction mixture was then concentrated in vacuo and the residue was purified by 

flash column chromatography (silica, gel; gradient: heptane/CH^Cb/MeOH) to afford lert-butyi 

(RS)-2-hyd.roxy-2-(3-methyl-4-nitrophenyl)ethyl(2-hydroxyethyi.)carbamate (6.55 g, 74% over 2 

15 steps) as a yellow oil. MS (ISP): 385.2 ([M+H.COOJ). 

e) terl-Butyl (RS)-2-(3-roet:hyl-4-nitrophenv0morpholine~4-carboxylate 

To a stirred solution of tert-butyl (RS)-2-bydroxy-2-(3-methyi-4-nitrophenyl)ethyl(2-

hydroxyethyl)carbamatc (6.55 g) and triethylamine (3.22 ml) in THF (50 ml) at 0-5 °C was 

20 added dropwise methanesulfonyi. 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 ml) and 

methanesulfonyi chloride (0.2 mi) were added. The reaction mixture was stirred at room, 

temperature for a further 20 min and was then filtered to remove triethylamine hydrochloride, 

25 washing the filter with THF (20 ml). The filtrate was cooled to 0-5 °C and potassium 2-m.ethyl-

2-butoxide (17.0 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 extracted sequentially with water 

and with saturated brine. The organic layer was dried over Na2SO/4 and concentrated in vacuo. 

The residue was purified by flash column chromatography (silica gel; gradient: 0% to 70% 

30 EtOAc in hexanes) to afford tert-butyl (RS)-2-(3-methyl-4--nitrophcnyl)morphol.ine-4~ 

carboxylase (2.21 g, 36%) as a yellow oil. MS (ISP): 223.1 (fM+H-C5H802J+). 

0 tert-Butyl (RS)-2-(4-amino-3-m.ethylphenvi)morpholj.ne-4-carhoxvlate 
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To a stirred solution of tert-butyl (RS)-2-(3-methyl-4-nitrophenyl)morpholine-4-carboxylate 

(2.21 g) in methanol (100 ml) 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 1 hour. The 

5 reaction mixture was then filtered through cehte 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 Na2S04 and. concentrated in vacuo to afford tert-butyl (RS)-2-(4-amino-3-

methylphcnyl)morphoIine-4-carboxy!ate (1.99 g, 99%) as a colourless oil. MS (EI): 292 (M+), 

235 ([M-C4H9j+), 219 ([M-C4H90]+), 191, 136, 57 ([C4H9J+). 

10 

g) tert-butyl (RS)-2-(4-(5-bromopyridin-2-ylamino)-3-methylphenyl)morpboline-4-ca.rboxvlate 

tert-butyl (RS)-2-(4-amino-3-methylphenyl)morpholine-4-carboxylate (60 mg), 2,5-

dibromopyridine (48.6 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 

15 the mixture for several minutes. Xantphos (7.12 mg) and tris(dibenzylideneacetone)dipailadium 

chloroform 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 filtrate 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-

20 (4-(5-bromopyridin-2-y]ammo)-3-methy]phenyl)morpholinc-4-carboxylate (40 mg, 44%) as a 

colourless amorphous solid. MS (ISP): 450.2 ([{slBr} M+H]+), 448.1 ([{79Br}M+H]+), 394.3 

([{81Br}M+H-C4H8]+), 392.1 ([{79Br}M+H-C4H8]+). 

h) (RS)-5-Bromo-N-(2-methyl-4-(morpholin-2-vl)phenvl)pvridin-2-amine 

25 To a stirred solution of trifluoroacetic acid (67.0 pi) in water (6 ml) was added a solution of tert-

butyl (RS)-2-(4-(5-bromopyridin-2-ylamino)-3-methylphenyl)morpholine-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 to room temperature and poured into EtOAc/THF 

(1:1) and washed with 1 M aq. NaOH. The organic layer was dried over Na2S04 and 

30 concentrated in vacuo. The crude material was purified by flash column chromatography 

(Isolute® Flash-NH2 from Separtis; gradient: heptane/EtOAc/MeOH) to afford (RS)-5-bromo-N-

(2-methyl-4-(morpholin-2-yl)phenyI)pyridin-2-amine (17 mg, 56%) as a light yellow amorphous 

solid. MS (ISP): 350.1 ([{s,Br}M+H]+), 348.2 (l(79Br}M+H]+). 
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Example 77 

(S)-5-Chloro-3-flyoro-N-(4-(morpholin-2-yi}phenyl)pyridin-2-aniine 
F 

CI 
• O. 

) 

5 The title compound was obtained in analogy to example 5 using (S)-2-(4-ami.no-phenyl)-

m.orpholine-4-carhoxylic acid tert-butyl ester (CAS 1260220-43-6) in place of (RS)-2-(4-amino-

phenyl)-morpholine-4-carboxylic acid tert-butyJ ester and 2,5-dichloro-3-fhioropyridine (CAS 

103999-77-5) instead of 2,5-dichloropyridine in step (a). Yellow amorphous solid. MS (ISP): 

310.2 (U37C1}M+H]+), 308.2. ([(35C1}M+Hf). 

a) (S )-2-!4-f5-Methvlsulfanvl-nvrimidin-2-vlaiTiino)-Dhenvll-moroholine-4-carboxvlic acid tert-

15 butyl ester 

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

morphol.ine-4-carboxylic acid tert-butyl ester (CAS 1260220-43-6) in place of (RS)-2-(4-amino-

phenyl)-morpholine-4-c.arboxylic acid tert-butyl ester and 2-cbloro-5-methylsulfanylpyrimidine 

(CAS 115581-36-7) instead of 2,5-dichloropyridine. Yellow solid. MS (ISP): 403.3 (IM+H]+), 

20 347.1 ([M+H-C4H8D. 

b) (S)-2-14-(5-Metbanesiilfonvl-pyrimidin-2-ylamiiio)-pbenyll-morDholine-4-carboxy1ic acid, 

tert-butyl ester 

To a stirred solution of (S)-2-[4-(5-methylsulfanyi.-pyri.midin~2~ylamino)-phenyl]-moTpholine-4-

25 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 into saturated aq. NaiSOs solution and extracted twice 

with dichloromethane. The combined organic layers were dried over Na2S04 and concentrated in 

vacuo to afford (S)-2-[4-(5-mcthanesulfonyl-pyrimidin-2-ylamino)-phenyI]-morpholine-4-

10 

Example 78 

(5-Methanesulfonyl-pyrimldin-2-yl)-((S)-4-morphoIin-2-yl-phenyl)-amIne 
H 

H 
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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 ([M+H]+), 379.2 ([M+H-C4H8]+). 

c) (5-Methanesuifonyl-pvrimidin-2-vl)-((S)-4-morpholin-2-yl-phenvl)-amine 

5 The title compound was obtained in analogy to example 60 step (c) using (S)-2-[4-(5-

methanesulfonyl-pyrimidin-2-ylamino)-phenyl]-morpholine-4-carboxylic acid tert-butyl ester in 

place of (S)-2-{4-[(4-chloro-phenyl)-metbyl-aminoj-phenyl)-morpholine-4-carboxylic acid tert-

butyl ester. Off-while solid. MS (ISP): 335.3 ([M+H]+). 

10 Example 79 

The title compound was obtained in analogy to example 76 using l-bromo-4-chlorobenzene 

(CAS 106-39-8) instead of 2,5-dibromopyridine in step (g). Light yellow gum. MS (ISP): 305.3 

15 ([{37C1}M+H]+), 303.3 ([{35CI}M+H]+). 

The title compound was obtained 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 (! {37C1}M+H]+), 304.2 (|{35C1}M+H]+). 

(RS)-(4-Chloro-phenyl)-(2-methyl-4-morphoIin-2-yl-phenyl)-amine 

Example 80 

(RS)-(5-Chioro-pyridin-2-yl)-(2-methyl-4-morphoIin-2-yl-phenyI)-amine 

H 

Example 81 

(IfcS)-(5-CliIoro-pyrimidiii-2-yIM2-methyI-4-inorpholin-2-yl-phenyl)-amine 

25 H 
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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 

([{37C1 }M+H]+), 305.2 ([{35C1}M.+H]+). 

Example 82 

5 (S)-5-Chloro-N-(4-(niQrpholin-2-yI)phenyI)-4-(trifluoromethyl)pyridin-2-amine 

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

morpholine-4-ca.rboxylic acid tert-butyl ester (CAS 1260220-43-6) in place of (RS)-2-(4-amino-

phenyl)-morplioline-4-carboxylic acid tert-butyl ester and. 2,5-dichloro-4-

10 (trifiuoromethyl)pyridine (CAS 89719-92-6) instead of 2,5-dichloropyridine in step (a). Light 

yellow solid. MS (ISP): 360.1 ([(37C1}M+H]+), 358.1 ([{35C1}M+H]+). 

Example 83 

(§)-5-Chloro-4-methyl-N-(4-(morpho!in-2-yI)phenyl)pyridin-2-amine 
15 

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

morphoiine-4-carboxy.lic acid tert-butyl ester (CAS 1260220-43-6) in place of (RS)-2-(4-amino-

phenyl)-morpholine-4-carboxy.lic acid tert-butyl ester and 2,5-dichloro-4-methylpyridine (CAS 

20 886365-00-0) instead of 2,5-dichloropyridine in step (a). White solid. MS (ISP): 306.1. 

([{37C1)M+H]+), 304.1 ([{35C1}M+H]+). 

Example 84 

(RS)-5-Chloro-4-methyl-N-(2-methyl-4-(morpholin-2-yl)pheiiyl)pyridin-2-aimne 
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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 

(ISP): 320.1 ([{37C1}M+H]+), 318.1 ([{35Ct}M+H]+). 

Example 85 

(RS)-5-Bromo-4-methyl-N-(2-methyl-4-(morpholin-2-yl)phenyl)pyridin-2-amine 

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 ([(81Br}M+H]+), 362.1 ([{79Br}M+H]+). 

Example 86 

•Cyck>propyI-pyriitiidhi~2-ylM(R)-4-morphoim-2~y!-phenyi)-arnme 

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 ac.id tert-butyl ester and 2-chloro-5-cyclopropylpyrimidine 

(CAS 166740-44-9) instead of 2,5-dicbloropyridinc in step (a). White solid. MS (ISP): 297.4 

([M+Hf). 

20 Example 87 

(RS)-5-CyclopropyI-N-(2-methyl-4-('morphoIin-2-yl)phenyI)pyrimidin-2-aiTiiiie 

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-(2-methyl-4-(morpholin-2-yl)phenyI)pyrimidin-2-amme 

The title compound was obtained in analogy to example 76 using 2-chloro-5-ethylpyriraidine 

(CAS 111196-81-7) instead of 2,5-dibromopyridine in step (g). Yellow oil. MS (ISP): 299.2 

(FM+H]+). 

Example 89 

(RS)-5~Bromo-N-(2-methyl-4-(morpholin-2-yI)phenyI)pyrimidin-2-amine 

10 The title compound was obtained in analogy to example 76 using 2,5-dibromopyrimidinc (CAS 

32779-37-6) instead of 2,5-dibromopyridine in step (g). Off-white amorphous solid. MS 

351.3. (l{81Br}M+HJ+), 349.2 (f{79Br}M+HJ+). 

Example 90 

15 (RS)-5-ChIoro-N-(5Mmorpholin-2-yl)pyridin-2-y!)pyridin-2-aniiiie 

a) 2-Brorno-l-(6-chloropvridin-3-vJ)elhanone & 2-Chloro-l-(6-chloropvridm-3-vl)ethanonc 

To a stirred solution of 6-chloronicotinoyl chloride (5.83 g, CAS 58757-38-3) in acetonitrile (70 

ml) and THF (70ml) at 0-5 °C was added dropwise (trimethylsilyl)diazomethane (15.9 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 

reaction mixture was then poured into EtOAc and extracted sequentially with aq. Na2C03 

solution, water and saturated brine. The organic layer was tiien dried over Na2S04 and 

25 concentrated in vacuo to afford a ca 1:1 mixture of 2-bromo-l-(6-chloropyridin-3-yl)ethanone 

and 2-chloro-l-(6-chloropyridin-3-yl)ethanone (5.6 g) as a brown solid which was used in the 



next step without further purification. MS (EI): 142 ([{37CI}Mi-CH2CI]+ & [{37a}M2-CH2Br]+)? 

140 ([{35CI}M|-CH2Clj+ & [{35Cl]M2-CH2Br]+), 114 ([{37Cl}MrCH2Cl-C0]+ & [{37CJ)M2-

CH2Br-CO]+), 112 ([{35CI}MrCH2Cl-CG]+ & [{35Cl}M2-CH2Br-CO]+). 

5 b) (RS)-2-Chloro-5-(oxiran-2-vI)pyridine 

To a stirred solution of the mixture of 2-bromo-l-(6-ch]oropyridin-3-yl)ethanonc and 2-chioro-l-

(6-chIoropyridin-3-yl)ethanone (5.6 g) in ethanol (100 ml) at 5 °C was added poilionwise over 5 

min NaBH,i (904 mg). The reaction mixture was then stirred at room temperature for 1 hour to 

afford a light yellow solution. TLC analysis showed the reaction was complete. Sodium 

10 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 Na2SO.<j and concentrated in 

vacuo to afford (RS)-2-chloro-5-(oxiran-2-yl)pyridine (4.04 g) as a yellow oil which was used in 

15 the next step without further purification. MS (TSP): 158.0 ([{37C1}M+H]+), 156.0 

([{35C1}M+H]+). 

c) (RS)-l-(6-ChIoropyridin-3-y1V2-(2-hvdroxvethvJamino)ethanol 

To a stirred solution of (RS)-2-chloro-5-(oxiran-2-yl)pyridine (4.0 g) in THF (15 ml) was added 

20 2-aminoetbanol (15.4 ml) and the mixture was stirred at 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 Na2S04 and concentrated in vacuo to afford 

(RS)-l-(6-chloropyridin-3-yi)-2-(2-hydroxyethylamino)ethanol (5.05 g) as a yellow solid which 

was used in the next step without further purification. MS (ISP): 219.3 ([{37C1}M+H]+), 217.2 

25 ([{35C1)M+HJ+), 201.3 ([(37C1)M+H-H20]+), 199.1 ([{35C1}M+H-H20f). 

d) fert-Butyl CRS)-2-f6-chJoropyridin-3-yl)-2-hydroxyethyl(2-hydroxyethyi)carbamate 

To a stirred, solution of (RS)-l-(6-chloropyridin-3-yl)-2-(2-hydroxyethy1amino)ethanol (5.05 g) 

in THF (50 ml) was added Boc20 (5.34 g) and the mixture was stirred at room temperature 

30 overnight. The .reaction mixture was then poured into water and extracted, with dichloromethane. 

The organic layer was washed sequentially with 1 M aq. HCl, sat. aq. NaHCO:> solution and 

saturated brine, then dried over Na2S04 and concentrated in vacuo. The residue was purified, by 

flash column chromatography (silica gel; gradient: MeOH/dichloromethane/heptane) to afford 
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tcrt-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 ([{37CI}M+HJ+), 317.1 ([{35C1]M+H]'), 

263.1 ([{37C1}M+H-C4H8]+), 261.1 ([{35C1}M+H-C4H83+). 

5 e) tert-Butyl (RS)-2-(6-chloropyridin-3-yJ)tnorpholme-4-carboxvlate 

To a stirred solution of tert-butyl (RS)-2-(6-ehloropyridin-3-yl)-2-hydroxyethyi(2-

hydroxyethyl)earbamate (4.68 g) and triethylamine (3.5 ml) in THF (50 ml) at 0-5 °C was added 

dropwise methanesulfonyl chloride (1.84 ml). The reaction mixture was then stirred at room 

temperature for 2.5 hours to afford a yellow suspension. The reaction mixture was then filtered 

10 to remove triethylamine hydrochloride, washing the filter with THF (10 ml). The filtrate was 

cooled to 0-5 °C and potassium 2-methyl-2-butoxide (15.6 ml, 1.7 M solution in toluene) was 

added. The reaction mixture was stirred at room temperature for 15 min and then poured into 

EtOAc and washed sequentially with water and with saturated brine. The organic phase was 

dried over Na2S04 and concentrated in vacuo. The residue was purified by flash column 

15 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 ([{37CI}M+H]+), 299.1 ([{35Cl}M+H]+), 245.2 ([{37Cl}M4TI-C4Hgf), 243.2 

([{35a}M+H-C4H8f). 

20 f) tert-Bulvl (RS)-2-(6-(di.Dhenvlmethvleneami.no )pyridin-3-yl)morpholine-4-carboxvlate 

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

g) and benzophenone imine (977 jil) 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(diphenylpbosphino)-

1,1 '-binaphthyl (242 mg) and tris(dibenzylideneacetone)dipalladium(0) (.107 mg) were added and 

25 the reaction mixture was heated at 100 °C overnight. The reaction mixture was then cooled to 

room temperature, poured info water and extracted twice with EtOAc. The organic layers were 

dried over Na2S04 and concentrated 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-yl)morpho!ine-4-carboxylate (374 mg, 22%) as a yellow 

30 oil. MS (ISP): 444.2 (fM+Hf). 

g) tert-Butyl (RS)-2-(6-aminopvridin-3-v1)morpholme-4-carboxvlate 



To a stirred solution of tert-buty] (RS)-2-(6-(diphenylmelhyleneamino)pyridin-3-yl)moipholine-

4-carboxyiate (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 

5 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 EtOAc and the mixture was washed 

sequentially with water and with saturated brine. The organic layer was dried over Na2S04 and 

concentrated in vacuo. The residue was purified by flash column chromatography (silica gel; 

gradient: heptane/dichloromethane/MeOH) to afford tert-butyl (RS)-2-(6-aminopyridin-3-

10 yl)morpholine-4-carboxyiate (171 mg, 73%) as a light yellow oil. MS (ISP): 280.2 (|M+H]+). 

h) tcrt-Butyl 2-(6-(5--chloroDvr.idin-2"Vlamino)pyridin~3-v.0morpbo.line-4-caj'hoxylate 

tert-Butyl (RS)-2-(6-aminopyridin-3-yl)morpholine-4-carboxylate (55 rag), 2,5-dichloropyridine 

(29 mg, CAS 16110-09-1) and cesium carbonate (96 mg) were combined with dioxane (2 ml) to 

15 give a yellow suspension. The mixture was degassed by bubbling argon into the mixture for 

several minutes. Xantphos (6.84 mg) and tris(dibenzylideneacetone)dipaUadium chloroform 

complex (6.11 mg) were then added. The reaction mixture was then capped and stirred at 100 °C 

overnight. The crude reaction mixture was cooled to room temperature and filtered. The filtrate 

was concentrated in vacuo and the residue was purified by flash column chromatography (silica 

20 gel; gradient: 0% to 80% EtOAc in hexanes) to afford tert-butyl 2-(6-(5-chloropyridin-2-

yiamino)pyridin-3-yl)morpholine-4-carboxylate (22 mg, 29%) as a yellow solid. MS (ISP): 

393.2 ([{37C1}M+HJ+), 391.2 ([{35C1}M+H]+). 

i) (RS)-5-Chloro-N-(5-(morpholin-2-yl)pyridin-2-vl)nyridin-2-amine 

25 To a stirred solution of tert-butyl 2-(6-(5-chloropyridin-2-yiain.ino)pyrid.in-3-yl)morpholine-4-

carboxylate (22 mg) in acetonitrile (1.5 ml) and water (4.5 ml) was added trifluoroacetic acid (43 

pi). 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 EtOAc/THF (1:1) and 

washed with 1 M aq. NaOH. The organic layer was dried over Na2S04 and concentrated in 

30 vacuo. The crude material was purified by flash column chromatography (Isolute^ Flash-NHa 

from Separtis; gradient: heptane/EtOAc/MeOH) to afford (RS)-5-chloro-N-(5-(morpholin-2-

yl)pyridin-2-yl)pyridin-2-amine (15 mg, 92%) as a colourless amorphous solid. MS (ISP): 293.1 

([{37C1}M+H]+), 291.1 ([{35C1}M+H]+). 
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Example 91 

(RS)-5-Bromo-N-(5-(morphoIin-2-yl)pyridra-2-yI)pyiidm-2-amine 

The title compound was obtained in analogy to example 90 using 2,5-dibromopyridine (CAS 

5 624-28-2) instead of 2,5-dichloropyridine in step (h). light yellow solid. MS (ISP): 337.1 

([{81 Br}M+H]+), 335.1 ([{79Br}M+HJ+). 

Example 92 

(RS)-5-Oycl©pn>pyl-N-f5-(morphoIm-2-yl)pyridin-2-yhpyriiriidm-2-aniine 

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 (IM+H]+). 

Example 93 

<(R)-4-MorphoIm-2-yl-phenyl)-(5-propy!-pyrimidm-2-yl)-amme 

15 
The title compound was obtained in analogy to example 5 using (R)-2-(4-amino-phenyl)-

moiphoIine-4-carboxyIic 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-propylpyrimidine (CAS 

219555-98-3) instead of 2,5-dichloropyridine in step (a). Off-white solid. MS (ISP): 299.4 

20 (1M+Hf). 

Example 94 

(5-Bromo-pyrimidin-2-yl)-((R)-4-morpholin-2-yl-phenyl)-amine 
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The tide compound was obtained in analogy to example 5 using (R)-2-(4-amino-phenyI)-

morpholine-4-carhoxylic acid tert-butyl ester (CAS 1260220-42-5) in place of (RS)-2-(4-amino-

phenyl)-morphoiine-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 ([{8lBr}M+H]+), 

5 335.3 ([{79Br}M+H]+). 

Example 95 

((R)-4-Morpholin-2-yI-pfaenyI)-(5-trifiuoromethyI-pyrimidin-2-yI)-amine 

The title compound was obtained in analogy to example 19 using (R)-2-(4-bromo-phenyl)-

1.0 morpholine-4-carboxylic acid tert-butyl ester instead of (S)-2-(4-bromo-phenyl)-morpholme-4-

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

Example 96 

(RS)-5-Chloro-N-(2-fluoro-4-(morphoIm-2-yl)phenyl)pyrimidm-2-amine 

a) 2-Brom.o-H4-bromo-3-fluoro-phenyl)-ethanone & 2-Chloro-l-f4-bromo-3-fluoro-phenvl)-

ethanone 

To a stirred solution of 4-bromo-3-fluorobenzoyl chloride (5.4 g, CAS 695188-21-7) in 

acetonitrile (60 ml) and THF (60ml) at 0-5 °C was added dropwise (trimethylsilyl)diazomethane 

20 (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. NaiC03 

solution, water and saturated brine. The organic layer was then dried over Na2S04 and 

25 concentrated in vacuo to afford a ca 1:1 mixture of 2-bromo-t-(4-bTomo-3-fhioro-pheny])-

ethanone and 2-chloro-l-(4-bromo-3-fluoro-phenyl)-ethanone (6.16 g) as a light yellow solid 

which was used in the next, step without further purification. MS (EI): 203.2 ([ {SiBrjMi-CH2CI]+ 

&[{8,Br}M2-CH2Br]+), 201.2 ([{79Br)M,-CH2Cl]+ & L{79Br}M2~CH2Br]+), 



WO 2012/126922 PCT/EP2012/054939 

_89_ 

b) (RS)-2-(4-Bromo-3-f1uoro-phenylVoxirane 

To a stirred solution of the mixture of 2-bromo-l-(4-bromo-3-fluoro-phenyl)-ethanone and 2-

chloro-l-(4-bromo-3-fluoro-phenyl)-ethanone (6.16 g) in cthanol (100 ml) at 5 °C was added 

portionwise over 5 min NaBIHU (788 mg). The reaction mixture was then stirred at room 

5 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 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 

into water and. extracted twice with EtOAc. The combined organic layers were washed with 

10 saturated brine, then dried over Na2S0.4 and concentrated in vacuo to afford (RS)-2-(4-bromo-3-

fluoro-phcnyl.)-oxi.rane (4.69 g) as a yeilow oil which was used, in the next step without further 

purification. 

c) (RS)-l-(4-Bromo-3-liuoro -phony 1)-2 -(2-hydroxy-ethylamino)-ethanoI 

1.5 To a stirred solution of (RS)-2-(4-bromo-3~fhioro-phenyl)-oxirane (4.69 g) in THF (11 ml) was 

added 2-aminoethano.l (13.2 ml) and the mixture was stirred at room temperature overnight. The 

reaction mixture was then poured into brine and extracted twice with EtOAc. The combined 

organic layers was dried over Na2S04 and concentrated in vacuo to afford (RS)-l-(4-bromo-3~ 

fluo.ro-pheny])-2-(2-hydroxy-ethyIamino)-ethanol (5.37 g) as a yellow viscous oil which was 

20 used in the next step without further purification. MS (ISP): 280.2 ([ {filBr} M+Hf), 278.1 

([{79Br}M-fHj+). 

d) (RS)-r2-(4-.Bromo-3-fluoro-phcnyl)-2-hvdroxv-ethviK2-hvdroxy-ethvl)-caj'bamic acid tert-

butyl ester 

25 To a stirred solution of (RS)-l-(4-bromo-3-fluoro-phenyl)-2-(2-hydroxy-ethylamino)-elhanol 

(5.37 g) in dichloromethane (60 ml) was added Boc20 (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. HCl, sat. aq. Na'HCO:, 

solution and saturated brine, then dried over Na2S04 and concentrated in vacuo. The residue 

30 was purified by flash column chromatography (silica gel; gradient: 0% to 10% MeOH in 

dichloromethane) to afford (RS)-[2-(4-bromo-3-fluoro-phenyl)-2-hydroxy-ethyl]-(2-hydroxy-

ethy])-carbamic acid tert-butyl ester (3.89 g, 45% over 4 steps) as a light yellow viscous oil. MS 

(ISP): 380.1 ([{81Br}M+H]+), 378.2 ([{79Br}M+Hf). 
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c) (RS)-2-(4-Bromo-3-fluoro-phenyl)-morpholine-4-carboxvlic acid tert-butyl ester 

To a stirred solution of (RS)-[2-(4-bromo-3-fluoro-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 

5 added dropwise methanesulfonyl chloride (873 jxl). 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-methy1-2-buioxide (9.05 ml, 1.7 M solution in toluene) was 

added. The reaction mixture was stirred at room temperature for 1 hour and then poured into 

10 water and extracted twice with EtOAc. The combined organic phases were dried over Na2S04 

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-bromo-3-fluoro-pheny!)-

morpholine-4-c-arboxy]ic acid tert-huty] esier (1.73 g, 47%) as an orange viscous oil. MS (ISP): 

306.1 ([{83Br}M+H-C4Ha]+), 304.1 ([{79Br}M+H-C4H8]+), 262.0 ([{8,Br}M+H-C4HrC02]+), 

15 260.1 ([ f 79Br}M-fH-C4H8-C02]+). 

f) ('RS)-2-l"4-(Beiizhydrvlidene-a.mino)-3-fluoro-phenyll-morpholine-4-carboxylic acid tert-butyl 

ester 

lo a stirred solution of (RS)-2-(4-bromo-3-fluoro~phenyl)-morpholine-4-carboxy!ic acid tert-

20 butyl ester (1.57 g) and benzophenone imine (1.15 ml) in toluene (40 ml) was added sodium tert-

butoxide (691 mg). The reaction mixture was purged with argon for 1.0 min. (R)-(+)-2,2'-

bis(diphenylphosphino)-l,l.'-binaphthyl (280 mg) and tris(dibenzylideneacetone)dipalladium(0) 

(120 mg) were added and the reaction mixture was heated to 100 °C and stirred for 1 h. The 

reaction mixture was poured into water and extracted twice with EtOAc. The organic layers were 

25 dried over Na2S04 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-

(henzhydryiid.ene-amino)-3-fiuoro-phenylj-morpholine-4-carboxylic acid tert-butyl ester (2.215 

g, quant.) as a yellow viscous oil. MS (ISP): 461.3 ([M+H]*), 405.4 ([M+H-CjHgf), 361.3 

([M+H-C4H8-C02]+). 

30 

g) {RS)-2-(4-Amino-3-fluoro-phenyl)-morpholine-4-carboxylic acid tert-butyl ester 

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

morpholine-4-carboxylic acid tert-butyl ester (2.21 g) in methanol (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 

mixture 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 

5 organic layers were dried over Na2S04 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-amino-3-fluoro-phenyi)-morpholine-4-carboxylic acid tert-butyl ester (1.42 g, 74%) as 

a white solid. MS (ISP): 31.9.2 (["M+Naf), 297.3 ([M+Hf), 241.2 (IM+H-C4H8J+), 197.2 

([M+H-C4VC02]+). 

10 

h) tert-Buiyl (RS )-2-(4-(5-chloropyrirnidin.-2-ylarni.no)-3-fhioroT)henyIjmorpholine-4-

carboxylatc 

(RS)-2-(4-Amino-3-fJuoro-phenyJ)-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 

15 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(dibenzyJideneacetone)dipalladium chloroform complex (6.29 mg) were then added. The 

reaction mixture was then capped and stirred at 1.20 °C for 2 hours. The crude reaction mixture 

was cooled to room temperature and filtered. The filtrate was concentrated in vacuo and the 

20 residue was purified by flash column chromatography (silica gel; gradient: 0% to 80% EtOAc in 

hexanes) to afford tert-butyl (RS)-2-(4-(5-chJoropyrimidin-2-ylamino)-3-

fluorophenyl)morphoJine-4-carboxylate (26 mg, 31%) as a colourless amorphous solid. MS 

(ISP): 41 J.3 ([{37C1)M+H]+), 409.2 ([{35C1}M+H]+), 355,3 (l{37a}M+H-C4H8]+), 353.3 

([{35C1}M+H-C4H8]+). 

25 

i) (RS)-5-Chloro-N-(2-fluoro-4-(morpholin-2-yl)phenyl)pyrimidin-2-amine 

To a stirred solution of tert-butyl (RS)-2-(4-(5-chloropyrimidin-2-ylamino)-3-

nuoropheny!)morphoIi.ne-4-carboxyl.ate (26 mg) in acetonitrile (1.5 ml) and. water (4.5 ml) was 

added trifluoroacetic acid (49.0 pi). The reaction mixture was then capped and the mixture was 

30 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 aq. NaOH. The organic layer was dried over 

Na2S04 and concentrated in vacuo. The crude material was purified by flash column 

chromatography (Isolute® Flash-NHfe from Separtis; gradient: heptane/EtOAc/MeOH) to afford 
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(RS)-5-chloro-N-(2-fluoro-4-(morpholin-2-yl)phenyl)pyriimdin-2-amine (14 mg, 71%) as a 

white solid. MS (ISP): 311.1 ([{31C1}M+HD, 309.1 ([ (35C1}M+H"J+). 

Example 97 

(RS)-5-Ethyl-N-(2-fluoro-4-(morphoMn-2-yl)phenyI)pyrimidin-2-amine 
F 

H 
N. M 

N 
hi 

The title compound was obtained in analogy to exaraple 96 using 2-chloro-5-ethyIpyrimidine 

(CAS 1 1U 96-81-7) instead of 2,5-dichloropyrimidine in step (h). While solid. MS (ISP): 303.2 

(fM+Hj+). 

10 Example 98 

(RS)-5-Cye]opropyl-N-(2-fluoro-4-(morpholin-2-yl)phenyl)pyriiiiidiii-2-aiiiine 
F 

H 

The title compound was obtained in analogy to example 96 using 2-chJoro-5-

cyclopropylpyrimidine (CAS 166740-44-9) instead of 2,5-dichloropyrimidine in step (h). White 

15 solid. MS (ISP): 315.2 ([M+H]+). 

Example 99 

(RS>5-Chloro-N-(2-f]uoro-4-(morplioH:n-2-yl)pheiiyI)pyridm-2-aiiiine 
F 

H 

fTVN 
o^N 

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. M S (ISP): 310.1 

([{37C1}M+B]+), 308.1 (f{35CI}M+HJ+). 

Example 100 

(RSM5J£thoxy-pyrimidin-2-yiH2-fluoro-4-niorphoHn-2-yl-pheiiyI)-aniiiie 
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F 

• O. 

'W 
H 

) 

a) (RS)-2-i"4-(5-EthoXY-PYrimidin-2-Ylamino)-3-fliioro-phenvli-morplioline-4-carboxvlic acid 

tert-butyj ester 

To a 10 ml glass vial was added (RS)-2-(4-bromo-3-fluoro-phenyl)-morpholine-4-carboxylic 

5 acid tert-butyl ester (70 mg, Example 96(e)) and 5-et.hoxy-2-pyrimidinain.ine (40.6 mg, CAS 

39268-74-1.) in dioxane (2 ml). The reaction mixture was purged with argon for 5 min. 2-Di-tei.t-

butylphosphino-^'jo'-triisopropylbipheny! (13.6 mg), tris(dibenzylideneacetone)dipaIladium(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 filtrate 

10 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 nig, 18%) as a yellow gum. MS 

(ISP); 441.4 ([M-hNaf), 419.3 ([M+H]+). 

15 b) (RS)-(5-Ethoxv-pvrimidin-2-yl)-(2-fluoro-4-morpholin-2-vl-phcnyl)-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 

trifluoroacetic acid (22.0 pi). The reaction mixture was then capped and the mixture was shaken 

at 80 °C for 3.5 h. The reaction mixture was then cooled to room temperature and poured into 

20 EtOAc and washed with 1. M aq. NaOH. The organic layer was dried over Na2S04 and 

concentrated in vacuo. The crude material was purified by flash column chromatography 

(Isolute® Flash-NH2 from Separtis; gradient: heptane/EtOAc/MeOH) to afford (RS)-(5-ethoxy-

pyrimidin-2-yl)-(2-fluoro-4-morpho!in-2-yI-phenyl)-armne (10 mg, quant.) as an off-white solid. 

MS (ISP): 319.2([ M+Hf). 

25 Example 101 

(RS)-(2rFluOFo-4-morph©Iin-2-yl-phenylM5-propyl-pyrimidin-2-yl)-aniiiie 
F 
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20 

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}+). 

Example 102 

(RS)-(5-Sromo-pyrimidm-2-yl)-(2-11uoro-4-morphol;.B-2-yl-phenyV)-wmine 

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 

([(slBr)M+H]+), 353.1 ([{,9Br}M+H]+). 

10 Example 11)3 

(R)-5-ChI©ro-N-(4-(morph©lm-2-y!)pheny!)pyrimidin-2«amine 

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

morphoiine-4-carboxyiic acid tert-butyl ester (CAS 1260220-42-5) in place of (RS)-2-(4-amino-

15 phenyl.)-morpholine-4-carboxyIic acid tert-butyl ester and 2,5-dichloropyrimidine (CAS 22536-

67-0) instead of 2,5-dichloropyridine in step (a). White solid. MS (ISP): 293.1 ([{37C1}M+H]+), 

.1 ([ (35Cl}M-fH]+). 

Example 104 

(S)-S-Chloro-N-<4-(niorpholin-2-yS)pIieiiyl)pyrimidiji-2-amiiie 

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

mo.rpholine-4-carboxyhc acid tert-butyl ester (CAS 1260220-43-6) in place of (R.S)-2-(4-ammo-

phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 2,5-dichloropyrimidine (CAS 22536-

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

15 ([{^CljM+Hf), 291.1 (1{35C1}M+H]+). 
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Exampte 105 

(5-Ethoxy-pyrimidin-2^ylM(R)-4-morphoIm-2-yl-phenyl)-amine 

The titie compound was obtained in analogy to example 19 using (R)-2-(4-bromo-phenyl)-

5 morphoiine-4-carboxyIic acid tert-butyl ester instead of (S)-2-(4-hromo-phenyl)-morpholinc--4~ 

carboxylic acid tert-butyl ester and 5-ethoxy~2-pyrimidinamme (CAS 39268-74-1) instead of 5-

trifluoromethyhpyriniidin-2-ylami.ne in step (a). White solid. MS (ISP): 301.3 ([M+H]+). 

a) (R)-tert-Butyl 2-(4-arnino-3-m.ethvIphenvl)morpholine-4-carboxylai.e & (S)-tcrt-Butyl 2-(4-

amino-3-mel.hyl.phenvl)rnorpholinc-4-carboxylate 

The enantiomers of tert-butyl (RS)-2-(4-amino-3-methylphenyl)morpholine~4--carboxylate (1.18 

15 g, Example 76(f)) were separated using 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-(4-amino-3-methylphenyl)morpholine-4-carboxylate (453 mg, yellow oil) 

Retention time - 120 min 

(-)-(S)-tert-Butyl 2-(4-a.rnino-3~methylphenyl)morpho]ine-4~carhoxylate (464 mg, yellow oil) 

20 Retention time = 152 min 

b) (5-Ethyl-pvrimidin-2-yn-{(R)-2-methyl-4-morpholin-2-vl-phenyl)-amine 

The title compound was obtained in analogy to example 76 (g)-(h) using (+)-(R)-lcrt-butyl 2-(4-

amino-3-mcthylphenyl)morpholine-4-carboxylate in place of (RS)-tert-butyl 2-(4-amino-3-

25 methylphenyl)morpholinc-4-carboxylate and 2-chloro-5-ethylpyrimi.dine (CAS 1.11196-81-7) 

instead of 2,5-dibromopyridine in step (g). Light brown viscous oil. MS (ISP): 299.4 ([M+H]+). 

1.0 

Example 106 

{5-EtliyS-pyrimid$n-2~yI)-((R)-2-niethyl-4-m«rpholii3-2-y!-pbe!iyl,)-amiiie 

Example 107 

(5-Ethyl-pyrimidin-2-yl)-((S)-2-methyl-4-rnorpholin-2-yI-phenyl)-aniiiie 
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c •O. 

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

3-methy]phenyl)morphoIine-4-carboxylate in place of (+)-(R)-tert-butyl 2-(4-amino-3-

methylphenyl)morpholine-4-carboxylate in step (b). Orange viscous oil. MS (ISP): 299.4 

a) (R')-tert-Butyl 2-(6-aminopyridin-3-yP)morpholi.ne-4-carboxylate & (S)-tert-Butyl 2-(6-

10 aminopyrid.m-3-v0morpholinc-4-carboxylatc 

The enantiomers of (RS)-tert-butyl 2-(6-aminopyridin-3-yl)morpholine-4-carboxylate (430 mg, 

Example 90(g)) were separated using chiral HPLC (column: ChiralpaJc AD, 5 x 50 cm; eluent: 

5 % isopropanoi/heptane; pressure: 18 bar; flow rate: 35 ml/min) affording: 

(+)-(R)-tert-Butyl 2-(6-aminopyridin-3-yi)morpholine-4~carboxylate (157 mg, light yellow 

15 amorphous solid) 

Retention lime = 93 min 

(-)-(S)-tcrt-Butyl 2--(6-aminopyridin-3-yi)morpholine-4-carboxylate (157 mg, light yellow 

amorphous solid) 

Retention time = 112 min 

b) (R)-5-Bromo-N-(5-(morpholin-2-vl)pyridin-2-yl)pyridin-2-amine 

The title compound was obtained in analogy to example 90 (h)-(i.) using (+)-(R)-lert-butyl 2-(6-

aminopyridin-3-yl)morpholine-4-carboxylate in place of (RS)-tert-butyl 2-(6-aminopyridin-3-

yl)morphoiinc-4-carboxylate and 2,5-dibromopyridine (CAS 32779-37-6) instead of 2,5-

25 dichloropyridine in step (h). Yellow amorphous solid. MS (ISP): 337.0 ([{81Br}]VI+H]+), 335.1 

([ (79Br}M-f-Hj+). 

5 ([M+H]+). 

Exaraple 108 

(R)-5-Bromo-N-(5-(morphoII«-2-yI)pyrid!iri-2-yl)pyridin-2-amiiie 
H 

H 

20 

Example 109 

(S)-5-Bromo-N-(5-(inorpholin-2-y])pyridin-2-yl)pyridin-2-aiiiine 
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The title compound was obtained in analogy to example 108 using (-)-(S)-tert-butyl 2-(6-

am.inopyrid.in-3-yl)morpho3ine-4-carboxylate in place of (+)-(R)-tert-butyl 2-(6-aminopyridin-3~ 

yl)mo.rpholirie-4-carboxyiale in step (b). Yellow amorphous solid. MS (ISP): 337.0 

5 ([{81Br}M+Hf), 335.1 ([{79Br]M+Hj'). 

Example "110 

(5-Cyc!opropyI-pyrimidin-2-yI)-((R)-2-methy!-4-morpholiii«2-yl-phenyl)-amme 

H 

The title compound was obtained in analogy to example 106 using (+)-(R)-tert-butyl 2-f4~ami.no-

10 3-methylphenyl)morpholine-4-ca.rboxylate and 2-chloro-5-cyclopropyipyrimidine (CAS 166740-

44-9) instead of 2-chloro-5-ethylpyrimidme in step (b). White solid. MS (ISP): 311.4 ([M+H]+). 

Example 111 

-CycIopropy!-pyrimidin-2-yl)-((S)-2-methyI-4-morpholin-2-yl-phenyl)-amine 

15 
The title compound was obtained in analogy to example .106 using (-)-(S)-tert-butyl 2-(4-amino-

3-methylphenyl)morpholine-4-carboxyiate instead of (+)-(R)-tcrt-butyl 2-(4-amino-3-

mcthylphenyl)morpholine-4-carboxylate and 2-chloro-5-cycJopropylpyrimidinc (CAS 166740-

44-9) instead of 2-chloro-5-ethylpyrimidine in step (b). White solid. MS (ISP): 311.4 ((M+H]+). 

20 

Exaraple 112 

(5-EthyI-pyrimidm-2-yl)-((S)-4-piperidin-3-yI-phenyl)-amine 
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Th e title compound was obtained in analogy to example 5 using (S)-4-(4-atnino-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-ethylpyrimidine (CAS 

111196-81-7) instead of 2,5-dichloropyridine in step (a). Off-white solid. MS (ISP): 283.4 

aM+Hf). 
Example 113 

(S)-N-(4-(Morpholin-2-yl)phenyl)-5-phenyI-lH-pyrazol-3-amine 

The title compound was obtained in analogy to example 19 using 5-phenyl-1 H-pyrazol-3-amine 

10 (CAS 1572-10-7) instead of 5-trifluoromethyl-pyrimidin-2-y]amine in step (a). Orange solid. 

MS (ISP): 321.1 ([M+Hf). 

Example 114 

(5-Ethoxy-pyrimidin-2-yl)-(|S)-4-piperidin-3-yl-phenyl)-amine 
H 

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

piperidinc-l-carboxylic acid tert-butyl ester (CAS 1171197-20-8) in place of (RS)-2-(4-amino-

phenyl)-morpho!ine-4-carboxylic acid tert-butyl ester and 2-chloro-5-ethoxypyrim:idine (CAS 

82153-68-2) instead of 2,5-dichloropyridine in .step (a). Off-white solid. M.S (ISP): 299.3 

([M+Bf). 

20 Example 115 

(S)-N~(4-(Morpho!in-2-yl)p!ienyl)-5-phenyl-ll,3.14-oxadiazol-2-amine 

The title compound was obtained in analogy to example 19 using 5-phenyl-I,3,4-oxadiazol-2-

amine (CAS 1612-76-6) instead of 5-frifluorom.ethyl-pyrimidin-2-ylamine in step (a). Off-white 

25 solid. MS (ISP): 323.3 (['M+Hf). 
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Example 116 

(5-Ethy!-pyrimidra-2-yl)-((R)-2-fluoro-4-morphoIin-2-yl-phenyI)-amine 
F 

-O. 

'N' 

a) (+)-(R)-2-(4-Amino-3-fluoro-phenyl)-m.orpholine-4-carboxy]ic acid tert-butyl ester & (-)-(S)-

5 2-(4-Amino-3-fluoro-phenvl)-mon?holine-4-carboxylic acid tert-butyl ester 

The enantiomers of (RS)-2-(4-amino-3-fluoro-pheny])-morpholine-4-carboxylic acid tert-butyl 

ester (520 mg. Example 96(g)) were separated using chiral HPLC (column: Chiralpak AD, 5 x 

50 cm; eluent: 10 % isopropanol/hcptane; pressure: 18 bar; flow rate: 35 ml/min) affording: 

(+)-(R)-2-(4-Amino-3-fluoro-phenyl)-morpholine-4-carboxy.l.ic acid tert-butyl ester (146 mg, 

10 light yellow solid) 

Retention time = 62 min 

(-)-(S)-2-(4-Amino-3-fluoro-phenyl)-morphollne-4-carboxylic acid tert-butyl ester (153 mg, off-

white solid) 

Retention time = 74 min 

1.5 

b) (5-Ethyl-pyrimidin-2-yi)-((R)-2-fluoro-4-morpholin-2-yl-pheriyO-amine 

The title compound was obtained in analogy to example 96 (h)-(i) using (+)-(R)-2-(4-amino-3-

fluoro-phenyl)-morphoIine-4-carboxylic acid tert-butyl ester in place of (RS)-2-(4-amino-3-

fluoro-phenyl)-morphoi.ine-4-carboxylic acid tert-butyl ester and 2-chloro-5-ethylpyrimidine 

20 (CAS 1 111.96-81-7) instead of 2,5-dichloropyrimidine in step (h). White solid. MS (ISP): 303.3 

«IM+H]+). 

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

phenyl)-morpho!ine-4-carboxylic acid tert-butyl ester in placc of (+)-(R.)-2-(4-amino-3-fluoro-

phenyl)-morpholine-4-carboxylic acid tert-butyl ester in step (b). Off-white solid. MS (ISP): 

303.3 ([M+H]+). 

Example 117 

(5-Ethyl-pyrimidin-2-ylMtS)-241uGro-4-morpholin-2-yl-phenyl)-amine 
F 
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Example 118 

(5-CyclopropyI-pyrimidin-2-yl)-((R)-2-fluoro-4-morpholin-2-yl-phenyl)-amine 

The titie compound was obtained in analogy to example 116 using (+)-(R)-2-(4-amino-3-fIuoro-

phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 2-chloro-5-cycIopropylpyrimidine 

(CAS 166740-44-9) in place of 2-chloro-5-ethylpyrimidine in step (b). White solid. MS 

315.1 ([M+H]+). 

Example 119 

(5-Cyclopropyl-pyrimidin-2-yl)-((S)-2-fluoro-4-morpholin-2-y]-phenyl)-amine 

10 
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-fluoro-

phenyl)-morpholiiie-4-carboxyl.ic 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): 

15 315.1 ([M-hHf). 

Example 120 

(RS)-N-(5-Bromopyridin-2-yi)-3-methyl-5-(morphoIin-2-yl)pyridiii-2-amme 

a) ("RS)-2-Bromo-3-me(hvl-5-(oxiran-2-yl)pyridine 

20 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 

25 Et0Ac/Et20 (1:1) and washed with saturated brine. The organic layer was dried over Na2S04 

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-

yl)pyridine (1.26 g, 26%) as a colourless oil. MS (ISP): 216.1 ([{8IBr)M+HJ+), 214.1 

([{79Br}M+H]+). 

5 b) (RS )-l-f6-Bi'omo-5-methvlpyridin-3- vl)-2-(2-hvdrox.vethvlamino)ethanol 

To a stirred solution of (RS)-2-bromo-3-methyl-5-(oxiran-2-yi)pyridme (1.4 g) in THF (6 ml) 

was added 2-aminoethanol (3.92 ml) and the mixture was stirred at room temperature overnight. 

The reaction mixture was then poured into EtOAc/THF (1:1) and (he mixture was washed with 

saturated brine. The organic layer was dried over Na2S04 and concentrated in vacuo to afford 

10 (RS)-l-(6-bromo-5-metby]pyridin-3-yl)-2-(2-hydroxyethyIamino)ethanol (1.76 g) as an off-

white solid which was used in the next step without further purification. MS (ISP): 277.0 

(f{8!Br}M+H}+), 275.0 ([{79Br}M+H]+), 258.9 ([{8IBr}M+H-H20]+), 257.0 ([{79Br}M+H-

H20]+). 

15 c) tert-Butyl (RS)-2-(6-bromo-5-methylpyridin-3-yl)-2-hvdroxyethyl(2-hydroxyethyl)carbamate 

To a stirred solution of (RS)-l-(6-bromo-5-methy]pyridin-3-yl)-2-(2-hydroxyethy]amino)elhanol 

(1.76 g) in THF (20 ml) was added B0C2O (1.54 g) and the mixture was stirred at room 

temperature for 7 hours. The reaction mixture was then poured into EtOAc and the mixture was 

washed sequentially with dilute aq. NaOH and saturated brine. The organic layer was dried over 

20 Na2-S04 and concentrated in vacuo to afford tert-butyl (RS)-2-(6-bromo-5-melhyIpyridin-3-yl)-2-

hydroxyethyl(2-bydroxyethyl)carbamate (2.57 g) as a colourless oil which was used in the next 

step without further purification. MS (ISP): MS (ISP): 377.2 ([{81Br}M+H]+), 375.2 

(l{79Br)M+HJ+), 321.0 ([{8!Br}M+H-C4H8]+), 319.0 ([{79Br}M+H-C4H8]+). 

25 d) tert-Butyl (RS)-2-(6-bromo-5-methvlpyridin-3-yl)morpholine-4-carboxylate 

To a stirred solution of tert-butyl (RS)-2-(6-bromo-5-methyipyridin-3-yl)-2-hydroxycthyi(2-

hydroxyethyl)carbamate (2.57 g) and triethylamine (1.51 ml) in THF (30 ml) at 0-5 °C was 

added dropwise mcthanesulfonyl chloride (546 1). The reaction mixture was then stirred at room 

temperature for 15 min to afford a white suspension. The reaction mixture was then filtered, to 

30 remove triethylamine hydrochloride, washing the filter with THF (10 ml). The filtrate was 

cooled to 0-5 °C and potassium 2-methyl-2-butoxide (5.62 ml, 1.7 M. solution in toluene) 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 NsbSO^ 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-bromo-5-methyIpyridin-3-yI)morpholine-4-carboxylate (1.7 g, 73% over 3 steps) as a 

colourless oil. MS (ISP): 359.0 ([{81Br}M+H]+), 357.0 (f{79Br}M+H]+), 303.0 ([{glBr}M+H-

5 C4HS]+), 301.0 (1 (79Br} M+H-C4H8f). 

e) tert-Butyl (RS)-2-(6-(diphenylmethvleneamino)-5-methylpyridin-3-yl)morpholme-4-

carboxylate 

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)-l,r-binaphthy] (296 mg) and iris(dibenzylideneacetone)dipailadium(0) 

(131 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. 

15 The organic layers were dried over Na2S04 and concentrated in vacuo. The residue was purified 

by flash column chromatography (silica gel; gradient: 0% to 75% EtOAc in hexanes) to afford 

tert-butyl (RS)-2-(6-(diphenyImelhyIeneamino)-5-methyipyridin-3-yl)morpholine-4-carboxylate 

(1.01 g, 46%) as a yellow foam. MS (ISP): 458.3 ([M+HJ+). 

20 0 tert-Butyl (RS)-2-l6-3mmo-5-methylpyridm-3-yl)morphoiine-4-carboxylate 

To a stirred solution of tert-butyl (RS)-2-(6-(diphenylmethyleneamino)-5-methylpyridin-3-

yl)morpholine-4-carboxylate (1.0 g) in ethanoi (100 ml) was added ammonium formate (14 g). 

The reaction mixture 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 

25 al 80 °C for 2 hours. The reaction mixture was then filtered through celite and the filtrate was 

concentrated in vacuo. The residue was taken up in EtOAc and the mixture was washed 

sequentially with water and with saturated brine. The organic layer was dried over Na2S04 and 

concentrated in vacuo. The residue was purified by flash column chromatography (silica gel; 

gradient: heptane/dichloromethane/MeOH) to afford tert-butyl (RS)-2-(6-amino-5-

30 methylpyridin-3-yl)morpholine-4-carboxylate (246 mg, 38%) as a colourless oil. MS (ISP): 

294.2 ([M+H]+). 
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a) tert-Butyl (RS)-2-(6-(5-hromopyridin-2-vlamino)-5-methylpyridm-3-ynmorpholine-4-

carboxylate 

tert-Butyl (RS)-2-(6-amino-5-methyIpyridin-3-yl)morpholine-4-carboxyIatc (60 rag), 2.5-

dibrom.opyridme (72.7 mg, CAS 624-28-2) and cesium carbonate (100 mg) were combined with 

5 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(dibeiizyliden.eacetone)dipalladium 

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 residue 

10 was purified by Hash column chromatography (silica gel; gradient: 0% to 100% EtOAc in 

hexanes) to afford tert-butyl (RS)-2-(6-(5-bromopyridin-2-yIammo)-5-m.ethylpyridin-3-

yl)morpholine-4-carboxylate (26 mg, 28%) as a yellow amorphous solid. MS (ISP): 451.1 

([{S!Br}M+H.]+). 449.1 ([{79Br}M+H]+). 

15 h) (RS)-N-f5-Bromopyridin-2-vlK3-methyl-5-(morpholin-2-v!)pvridin-2-amine 

To a stirred solution of teit-butyl (RS)-2-(6-(5-bromopyridin-2-ylamino)-5-methylpyridin-3-

yl)morpholine-4-carboxylate (26 mg) in acetonitrile (1.5 mi) and. water (4.5 ml) was added 

trifluoroacetic acid (45 pi). 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 

20 EtOAc/THF (1:1) and washed with 1 M aq. NaOH. The organic layer was dried over NasS04 

and concentrated in vacuo. The crude material was purified by flash column chromatography 

(Isolute® F3ash-NH2 from Separtis; gradient: heptane/EtOAc/MeOH) to afford (RS)~N-(5-

bromopyridm-2-yI)-3-methyl-5-(m.orpholin-2-yI)pyridin-2-amine (11 mg, 54%) as a colourless 

amorphous solid. MS (ISP): 351.1 ([{8iBr}M+HJ+), 349.1 (f{79Br}M+HJ+). 

25 

Example 1.21 

(RS)-(2-Fluoro-4-morphoIin-2-yl-phenyl)-(5-trifluoromethyl-pyrimidin-2-yl)-anime 

a) (RS)-2-!'3-Fluoro-4-(5-lrifluoromcthyl-pyrimidin-2-ylamino)-phenyll-morpboIine-4-

30 carboxylic acid tert-butyl ester 

F 
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To a 20 ml glass vial was added (RS)-2-(4-bromo-3-fluoro-phenyl)-morpholine-4-carboxylic 

acid tert-butyl ester (200 mg, example 96(e)) and 5-trifluoromethyl-pyrimidin-2-ylamme (145 

mg, CAS 69034-08-8) in dioxane (5 ml). The reaction mixture was purged with argon for 5 min. 

2~Di-tert-butyIphosphino-2',4',6t-triisopropylbiphenyl (38.9 mg), 

5 tris(dibenzylidcncacetone)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 1.6 h. The reaction mixture was then 

filtered through sintered glass and the filtrate was concentrated in vacuo. The residue was 

purified by flash column chromatography (silica, gel; gradient: 0% to 50% EtOAc in heptane) to 

afford (RS)-2-[3-fiuoro-4-(5-trifluorom.ethyl-pyrimidin-2-y]amino)-phenyl]-morpholine-4-

10 carboxylic acid tert-butyl ester (115 mg, 47%) as a yellow gum. MS (ISP): 441.4 ([M-HJ"). 

b) (RS)-(2-Fluoro-4-mQrpholin-2-vl-phenvl)-(5-trifluoromei:hvl-pvrimidin-2-vl)-a.mine 

To a stirred solution of (RS)-2-[3-fluoro-4-(5-tnfhioromethyl-pyrimidin-2-y!amino)-phenyl]-

morphol.ine-4-carboxylic acid tert-butyl ester (1.10 mg) in acetonitrile (2 ml) and water (4 ml) 

15 was added, trifluoroacetic acid (190 ul). The reaction mixture 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 aq. NaOH and extracted twice with EtOAc. The combined organic layers were 

dried over NtbSO.* and concentrated in vacuo. The crude material was purified by flash column 

chromatography (Isolute® Flash-NH2 from Separtis; gradient: heptane/EtOAc) to (RS)-(2-fluoro-

20 4-moiphoiiri-2-yl-phenyl)-(5-trifluoromethyi-pyrimidin-2-yi)-amine (23 mg, 27%) as a white 

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

moipholine-4-carboxy.lic acid tert-butyl ester (CAS 1260220-43-6) in place of (RS)-2-(4-amino-

pheny.l)-morpholine-4-carboxylic acid tert-butyl ester and 2-chloro-5-(l-methylethox.y)-

pyrimidine (CAS 169677-67-2) instead of 2,5-dichloropyridine in step (a). White solid. MS 

(ISP): 31.5.1 ([M+H]+). 

30 Example 123 

solid. MS (ISP): 343.1 (fM+H]+). 

Example 1.22 

(5-Isopropoxy-pyrimidin-2-yl)-((S)-4-morphoIin-2-yl-phenyl)-amine 
H 

hi 

(54sopropoxy-pyrimidm-2-yiM(R)-4-morpholin-2-yl-phenyl)-amiiie 
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The title compound was obtained in analogy to example 5 using (R)--2-(4-amino-phenyl)-

rnorpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-42-5) in place of (RS)-2-(4-ajmino-

phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 2~chloro-5-(l-melhylethoxy)-

5 pyrimidine (CAS 169677-67-2) instead of 2,5-dichloropyridine in step (a). White solid. MS 

(ISP): 315.1 ([M+Hf). 

Example 124 

(S)-5~(Cydopropyimethoxy)-N-(4-(morpholm-2-yl)phenyl)pyrimidm-2"amine 
H 

-N ^ O. 

XN' 
i-l 

e 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-chioro-5-(cyclopropylmethoxy)-

pyrimidine (CAS 169677-66-1) instead of 2,5-dichloropyridine in step (a). White solid. MS 

(ISP): 327.2 ([M+Hf). 

15 Example 125 

(R)-5-(CyciopropyImeihoxy)-N-(4-(morpholin-2-yl)phenyI)pyrimidiii-2-ainine 

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

morpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-42-5) in place of (RS)-2-(4-amino-

20 phenyi)-morpholine~4-carboxyi.ic acid tert-butyl ester and 2~chloro-5-(cyclopropyImcthoxy)~ 

pyrimidine (CAS 169677-66-1) .instead of 2,5-dichloropyridine in step (a). White solid. MS 

(ISP): 327.2. ([M+Hf). 

Example 126 

(5-Bromo-pyrimidin-2-yl)-((R)-2-fluoro-4-morphoIm-2«yl-pheny!)-aminG 
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The title compound was obtained in analogy to example 116 using (+)-(R)-2-(4-amino-3-fluoro-

phenyI)-morpholine-4-carboxylic acid tert-butyl ester and 2,5-dibromopyrimidine (CAS 32779-

37-6) in place of 2-chJoro-5-ethylpyrinridine in step (b). White solid. MS (ISP): 355.0 
([(SIBr}M+H]+), 353.0 ([{7,Br}M+H]+). 

Example 127 

(5-Bromo-pyrimidm-2-yl)-((S)-2-fluoro-4-morphoIin-2-yl-phenyl)-amme 
F 

H I 
.f\L ,NV 

Br^ 

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

10 phenyl)-morphoiinc-4-carhoxylic acid terl-butyl ester in place of (+)-(R)-2~(4-amino-3-£luoro-

phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 2,5-dibromopyrimidine (CAS 32779-

37-6) in place of 2-chJoro-5-ethylpyrimidinc in step (b). White solid. MS (ISP): 355.0 

<[{81Br}M+H]+), 353.0 ([{79Br}M+Hf), 

15 Example 128 

MR)-2-FIuor<>-4-niorpholin-2-yl-phenyrM5-propyl-pyriniidin-2-yl)-amine 

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-n-propylpyrimidine (CAS 

20 219555-98-3) in place of 2-chloro-5-ethylpyrimidme in step (b). White solid. MS (ISP): 317.2 
([M+H]+). 

Example 129 

((S)-2-Fluoro-4-morphoJin-2-yI"phenyi)-(5-propyl~pyriiiiidin-2-yI)-amiiie 
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The title compound was obtained in analogy to example 116 using (-)-(S)-2-(4-amino-3-fluoro-

phenyl)-morpholine-4-carboxyIic acid tert-butyl ester in place of (+)-(R)-2-(4~amino-3-fhioro-

phcny])-morpholine--4-carboxy].ic acid tert-butyl ester and 2-chloro-5-n-propylpyrimidine (CAS 

5 219555-98-3) in place of 2-chloro-5-ethylpyrimidinc in step (b). White solid. MS (ISP): 317.3 

([M+H]+). 

Example 130 

(5-Chloro-pyrimidin-2-yl)-((R)-2-fluoro-4-morpholin-2-yl~phenyI)-aiiiine 

10 The title compound was obtained in analogy io example 116 using (+)-(R)-2-(4-amino-3-fluoro-

phenyl)-morphoiine-4-carboxylic acid tert-butyl ester and 2,5-dichloropyrimidine (CAS 22536-

67-0) in place of 2-chloro-5-elhylpyrimidine in step (b). While solid. MS (ISP): 309.3 ([M+H]+). 

Example 131 

15 (5-ChIoro-pyrimidin-2-yl)-((S)-2-fluoro-4-morpholm-2-yl-phenyl)-amine 
F 

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-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 (h). Off-white solid. MS (ISP): 309.3 

(|M+H]+). 

Example 132 

(5-Ethoxy-pyriniidin-2-y!)-((R)-2-f1uoro~4-iTiorphoIin-2-yl-phenyil)-amme 
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EtO 

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

phenyl)-morpho]ine-4-carboxylic acid tert-butyl. ester and 2-chloro-5-ethoxypyrimidine (CAS 

82153-68-2) in place of 2-chloro-5-ethy]pyrimidine in step (b). White solid. MS (ISP): 3.19.2 

([M+Hf). 

Example 133 

(5-Ethoxy-pyrimidin-2-yl)-((S)-2-fluoro-4-morpho!in-2-yl-phenyl)-amine 

N 
H 

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

10 phcnyl)-morpholinc-4-carboxyIic acid tert-butyl ester in place of (+)-(R)-2-(4-amino-3-fIuoro-

phenyl.)-morpholine-4-carboxylic acid tert-butyl ester and 2-chloro-5-ethoxypyriniicline (CAS 

82153-68-2) in place of 2-chloro-5-ethylpyrimidine in step (b). Off-white solid. MS (ISP): 319.2 

([M+H]+). 

Example .134 

15 ((R)-2-Fluoro-4-morpholin-2-y!-phenyI)-(54rifluor©methy!-pyriinidin-2-y])-amine 

FX 

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

phenyl)-morphoiine-4-carboxyli.c 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 

((S)-2-Fluoro-4-iTH)rphoIin-2-yl-phenyl)-(5-tritluoromethyl-pyriinidin-2-yl)-amiiie 



WO 2012/126922 P€T/'E'P2012/054939 

-109-

The title compound was obtained in analogy to example 116 using (-)-(S)-2-(4-ami.no-3-fluoro-

phenyl)-morpholine-4-carboxyl.ic acid ierl-butyl ester in place of (+)-(R)-2-(4-amino-3-fiuoro-

phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 2-chloro-5-(trifluorometliyl)~ 

5 pyrimidine (CAS 69034-12-4) in place of 2-ch1oro-5-ethylpyrimidine in step (b). Yellow solid. 

MS (ISP): 343.1 ([M+H]+). 

Example 1.36 

((S)-4-Morpholin-2-yl-phenyl)-[5-(2,2,2-trifluoro-ethoxy)-pyrimidin-2-yl]-amine 

A 
FX O 

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-4-carboxy1ic 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-Morpholin-2-y^phenylH5-(2,2,2-trifhioro-ethoxy )-pyrimidin-2-yl]-amine 

FX 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-

20 phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 2-chIoro-5-(2,2,2-trifluoroethoxy)-

pyrimidine (CAS 145948-01-2) instead of 2,5-dichioropyridine in step (a). White solid. MS 

(ISP): 355.2 ([M+H]+). 

Example 138 

[5-(2-Methoxy-ethoxy)-pyrimidm-2-y!]-((S)-4-morpholiii-2-y]-phenyi)-amme 
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rvVi 
H 

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

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

phenyl)-morpholine-4-carboxyJic acid tert-butyl ester and 2-chloro-5-(2-

m.ethoxyethoxy)pyrimidine (CAS 61533-68-4) instead of 2,5-dichloropyridine in step (a). 

White solid. MS (ISP): 331.2 ([M+H]+). 

Example 139 

f5-(2-Methoxy-cthoxy)-pyrimidin-2-yl]-((R)-4-morpholm-2-yI-phenyS)-airiiiie 

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-(2-

methoxyethoxy)pyrimidine (CAS 61533-68-4) instead of 2,5-dichloropyridine in step (a). 

White solid. MS (ISP): 331.2 ([M+HJ+). 

Example 140 

(RS)-(l-MethyI-lH-pyrazol-3-yl)-(4-morphoIin-2-yl-phenyl)-amine 

The title compound was obtained in analogy to example 19 using (RS)-2-(4-bromo-p.henyl)-

20 morphoHne-4-carboxylic acid tert-butyl ester instead of (S)-2-(4-bromo-phenyl)~morpholine~4-

carboxylic acid tert-butyl ester and 3-ami.no-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 141 

25 [5-(3,4-Dimeihoxy-phenyI)-pyrimidin~2-yl]-((S)-4-morpholin-2-yi-phenyl)-amine 



WO 2012/126922 PCT/EP20.1.2/054939 

-1 

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-

pheny])-morpholine-4-carboxylic acid tert-butyl ester and 2-chloro-5-(3,4-

5 dimethoxyphenyOpyrimidine (CAS 76972-10-6) instead of 2,5-dichloropyridine in step (a). 

White solid. MS (ISP): 393.2 ([M+Hf). 

Example 142 

[5~(3,4-Dnr»ethoxy~phenyl)-pyrimklm~2-yr|-((R)-4"inorphoIin-2-y!-pheiiyl)~armne 

N 
H 

1.0 
The title compound was obtained in analogy to example 5 using (R)-2-(4-amino-phenyl)-

morpholine-4-carhoxylic acid tert-butyl ester (CAS 1260220-42-5) in place of (RS)-2-(4-amino-

phenyi)-morpholine-4-carboxylic acid tert-butyl ester and 2-chioro-5-(3,4-

dimethoxyphenyI)pyrimidine (CAS 76972-10-6) instead of 2,5-dichloropyridine in step (a). 

15 White solid. MS (ISP): 393.2 ([M+Hf). 

Example 1.43 

(RSM4-Bromo-l-methyNlH-pyraz©l-3-yl)-(4-morpholm-2-yI-pheiiyl)-aimne 

20 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 (S)-2-(4-bromo-phenyl)-morpholine-4-

carboxylic acid tert-butyl ester and 3-amino-4-bromo-l.-methyipyrazole (CAS 146941-72-2) 

instead of 5-trifluoromethyl-pyrimi.din-2-ylam.ine in step (a). Off-white solid. MS (ISP): 339.1 

([{81Br}M+H]+), 337.2 ([{81Br}M+H]+). 
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Example 144 

((R)"2-Fluoro-4-niorphoii]i-2-yl-pheiiyl)-[5-(2,2,2"lrif1iioro-ethoxy)-pvTimidin-2-yl]-aiTii!rie 

F,C 

5 The title compound was obtained in analogy to example 116 using (+)-(R)-2-(4-ammo~3-fliioro-

phenyi)--morpholine-4-carhoxylic acid tert-butyl ester and 2-chloro-5-(2,2,2-trifluoroethoxy)-

pyrimidine (CAS 145948-01-2) in place of 2-chloro-5-ethyipyrimidine in step (b). White solid. 

MS (ISP): 373.1 ([M+Hf). 

Example 145 

10 ((S)~2-Fiuoro-4-nu>rpholm-2-yl-phenyIH5-(2,2,24nfluor<>-ethoxy)-pynmk]m-2~yi]-amine 

.N^N 

FX' 

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

phenyl)-morpholine-4-carboxyiic acid tert-butyl ester in place of (+)-(R)~2-(4~amino-3-fluoro-

phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 2-chloro-5-(2,2,2-trifluoroethoxy)-

15 pyrimidine (CAS 145948-01-2) in place of 2-chioro-5-ethylpyrimidine in step (b). White solid. 

MS (ISP): 373.1 ([M+Hf). 

Example 146 

(RS)-<l-Cyciopropylmethyl-lH-pyrazol-3-yl)-(4-iiiorpholin-2-y!-plieny!)-amine 

20 The title compound was obtained in analogy to example 19 using (RS)-2-(4-bromo-phenyJ)-

morpholine-4-carboxylic acid tert-butyl ester instead of (S)-2-(4-bromo-phenyl)-morphoiine-4-

carboxylic acid tert-butyl ester and [l-(cyclopropylmethyl)-lH-pyrazol-3-yl]amine (CAS 

899899-07-1) .instead of 5-trifluoromethyl-pynmidin-2-ylamine in step (a). Off-white solid. 

(ISP): 299.3 ([M+Hf). 

25 
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Example 147 

(5~Furan-2-yI-pyrimidin-2-yl)-((S)«4-morpholin-2-yl-phenyl)-amine 

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

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

phenyI)-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+H]+). 

Example 148 

10 (5~Furan«2-yl-pyrimidin-2-yiM(R)-4-morplioiin-2-yl-phenyl)-amme 

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

morphoHne-4-carboxylic acid tert-butyl ester (CAS 1260220-42-5) in place of (RS)-2-(4-amino-

phenyl)-morpholinc-4-carboxylic acid tert-butyl ester and 2-chloro-5-(2-furanyl)-pyrimidine 

15 (CAS 63558-66-7) instead of 2,5-dichloropyridine in step (a). White solid. MS (ISP): 323.2 

([M+HF). 

Example 149 

(RS)-N-(2-Chloro-4-(morpholin-2-yI)phenyl)-5-cyclopropylpyrimidin-2-amme 

20 a) 2-Bromo-l-(4-bromo-3-chlorophenyl)ethanone & 2-Chloro-l-(4-bromo-3-

chlorophcnvPethanone 

To a stirred solution of 4-bromo-3-chlorobenzoyl chloride (16.4 g, CAS 21900-32-3) in 

acetonitrile (80 ml) and THF (120ml) at 0-5 °C was added dropwise 

(trimethylsilyl)diazomethane (38.8 ml, 2 M solution in diethyl ether). The reaction mixture was 

25 stirred at room temperature for 30 min. TLC analysis showed the reaction was complete. 



WO 2012/1.26922 PCT/EP20! 2/054939 

-114-

Hydrobromic acid (14.6 ml) 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 aq. Na2C03 solution, water and saturated brine. The organic layer 

was then dried over Na2S04 and concentrated in vacuo to afford a ca 1:1 mixture of 2-bromo-1-

5 (4-bromo-3-chIorophenyl)ethanone and 2-chloro-l-(4-bromo-3-chlorophenyl)ethanonc (18.4 g) 

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

b) (RS)-2-(4-Bromo-3-chloro-phenyl)-oxirane 

To a stirred solution of the mixture of 2-bromo-l-(4-bromo-3-chlorophenyl)ethanone and 2-

10 ch.loro-l-(4-bromo-3-chlorophenyl)ethanone (18.4 g) in ethanol (200 ml) at 5 °C was added 

portionwise over 5 min NaBH4 (2.23 g). The reaction niixiure was then stirred at room 

temperature for 90 min to afford a yellow solution. TLC analysis showed the reaction was 

complete. Sodium methoxide (1.59 g) was then added and the reaction mixture was stirred at 

50 °C for 4 h. TLC analysis showed the reaction was complete. The reaction mixture was then 

15 poured into TBME and washed with saturated brine. The organic layer was separated, then dried 

over Na.2S04 and concentrated in vacuo to afford (RS)-2-(4-bromo-3-chloro-phenyi)-oxirane 

(1.5.2 g) as a brown oil which was used in the next step without further purification. 

c) (RS)-l-(4-bromo-3-chlorophenyl)-2-(2-hydroxyelhylamino)ethanol 

20 To a stirred solution of (RS)-2-(4-bromo-3-chloro-phenyl)-oxirane (15.2 g) in THF (40 ml) was 

added 2-aminoethanoI (35.1 mi) and. the mixture was stirred at room temperature for 7 hours. 

The reaction mixture was then poured into EtOAc/THF (1:1) and washed with saturated brine. 

The organic layer was separated and was then dried over Na2S04 and concentrated in vacuo to 

afford (RS)-l-(4-bromo-3-chIorophenyl)-2-(2-hydroxyethylamino)ethanoi. (19.0 g) as a yellow 

25 oil which was used in the next step without further purification. MS (ISP): 298.1 

(I{81 Rr37Ci}M-fH]+), 296.0 ([{81Br35Cl or 79Br37Cl }M+H]+), 293.9 (l{79Br,5Cl}M+HJ+). 

d) tert-Butyl (RS)-2-(4-hromo-3-chl.orophenvl)-2-hvdroxvcthyl(2-hydroxyethvl)carbamate 

To a stirred solution of (RS)-l-(4-hromo-3-chlorophenyl)-2-(2-hydroxyethyiamino)e!hanol (19.0 

30 g) in dichloromethane (200 ml) at 0 °C was added Boc20 (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 Na2S04 and concentrated in vacuo. The residue 
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was purified by flash column chrom.atography (silica gel; gradient: MeOH/dichloromethane 20/1) 

lo afford tert-butyl (RS)-2~{4-hromo-3-ch]orophenyl)-2-hydroxyethyl(2-hydroxyethyI)carbamale 

(12.7 g. 50% over 4 steps) as a yellow oil. MS (ISP): 398.0 ([{8iBr37Cl}M+H]+), 395.9 

([{B1Br35Q or 79Br37Cl }M+Hf), 393.9 ([{79Br35Cl}M+Hj+). 

5 

e) tert-Butyl (RS)-2-(4-bromo-3-chlorophenyl)mon?holine-4-carboxvlate 

To a stirred solution of tert-butyl (RS)-2-(4-hromo-3-ch!orophenyJ)-2-hydroxyethyl(2-

hydroxyethyl)carbamate (12.7 g) and triethylamine (6.72 ml) in THF (150 ml) at 0-5 °C was 

added dropwise methancsulfonyl chloride (2.76 ml). The reaction mixture was then stirred at 

10 room temperature for 60 min to afford a white suspension. The reaction mixture was then filtered 

to remove triethylamine hydrochloride, washing the filler with THF (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 

15 phase was separated and was then dried over Na2S04 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-chlorophenyl)morpholine-4-carboxyiate (9.32 g, 77%) as 

a yellow oil. MS (ISP): 324.0 ([{8lBr37Cl}M+H-C4H8J+), 321.9 ([{R1Br35CI or 79Br37Cl}M+H-

C4H8]+), 319.9 ([{79Br35Cl]M+H-C4HaJ+), 279.9 a{81Br37Cl}M+H-C4H8-C02J+), 277.9 

20 ([{8lBr35Cl or 79Br37Cl }M+H-C4H8-C02]+), 276.0 ([{79Br35Cl}M+H-C4HrC02]+). 

0 tert-Butyl (RS)-2-(3-chloro-4-(diphenvlm.ethvleneaniino)nhenvl)morpholine-4-carboxylate 

To a stirred solution of afford tert-butyl (RS)-2-(4-bromo-3-chIorophenyl)morpho!ine-4-

carboxylate (0.50 g) and benzophenone imine (253 mg) in toluene (5 ml) was added sodium tert-

25 butoxide (204 mg). The reaction mixture was purged with argon for 10 min. (R)-(+)-2,2'-

bis(diplienylphosphino)-!, 1 '-binaphthyl (82.7 mg) and tris(dibenzy]ideneacetone)dipa]]adium(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 EtOAc and washed sequentially with dilute aq. HCl, water and 

saturated brine. The organic phase was separated and was then dried over Na2S04 and 

30 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-(3-chIoro~4-

(diphenylmethyleneamino)phenyi)morpholine-4-carboxylate (639 mg, quant.) as a yellow oil. 

MS (ISP): 479.1 fl{37CI}M+H]+), 477.1 (1{35C1}M+H]+). 
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g) tert-Butyl (RS)-2-f4-ammo-3~chk)rophenyl)morpholine-4-carboxylate 

To a stirred solution of tert-butyl (RS)-2-(3-chloro-4-

(diphenyhnethylcneamino)phenyl)morpholine-4-carboxyIate (0.63 g) in methanol (8 ml) were 

added sodium acetate (325 mg) and hydroxylamine hydrochloride (202 mg). The reaction 

5 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-carboxyIate (345 mg, 84%) as a 

white solid. MS (ISP): 337.2 ([,{nCI}M+Na]+)f 335.1 ([{3SCl}M+NaJ+)f 314.9 a{37Cl}M+H]+), 

10 313.0 ([{35C1}M+H.]+), 259.1 ([{37C1}M+H-C4H8]+), 257.1 ([{35CJ)M+H-C4H8]+), 215.3 

([{37C1}M+H-C4H8-C02]+), 213.0 ([{35C1}M+H-C4H8-C02]+). 

h) tert-Butyl (RS)-2-(3-chloro-4-(5-cyclopropylpvrimidin-2-ylamino)pheny1)mornhQline-4-

carboxylate 

15 tert-Butyl (RS)-2-(4-amino-3-chlorophenyl)morphoIine-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 mixture for several minutes. Xantphos (7.77 mg) and 

tris(dibcnzylidencacetonc)dipaJJadium chloroform complex (6.95 mg) were then added. The 

20 reaction mixture was then capped and stirred at 120 °C for 16 hours. The crude reaction mixture 

was cooled to room temperature and filtered. The filtrate was concentrated in vacuo and the 

residue was purified, by flash column chromatography (silica gel; gradient: 0%) to 75% EtOAc in 

hexanes) to afford tert-butyl (RS)-2-(3-ch[oro-4-(5-cyclopropylpyrimidin-2-

yIamino)phenyl)morpholine-4-carboxylate (48 mg, 50%) as a colourless amorphous solid. MS 

25 (ISP): 433.2 (1{37C1}M+H]+), 431.2 ([{35Ci}M+H]+). 

i) (RS)-N-(2-Chloro-4-(morpholin-2-vl)phenvi.)-5-cyclopropvlpvrimldin-2-amine 

To a stirred solution of tert-butyl (RS)-2-(3-chloro-4-(5-cyclopropylpyrimidin-2-

y.lamino)pheny])morpholine-4-carboxylate (35 mg) in acetonitrile (1.5 ml) and water (4.5 ml) 

30 was added trifluoroacelic acid (77.3 JJI). 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 EtOAc/THF (1:1) and washed with 1 M aq. NaOH. The organic layer was dried over 

Na2S04 and concentrated in vacuo. The crude material was purified by flash column 
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chromatography (lsolute® Flash-NH?. from Separtis; gradient: heptane/EtOAc/MeOH) to afford 

(RS)-N-(2-ch!oro-4-(morpholin-2-yl)pheny])-5-cyclopropyipyrimidin-2-amine (28 mg, 76%) as 

a white solid. MS (ISP): 333.1 ([{37C1}M+H]+), 331.1 ([{35C1}M+H]+). 

Example ISO 

(RS)-n-(2,2J)ifiuoro-ethyl)-lH-pyraz©I-3-yI]-(4-m©rpholin-2-y!-phenyl)-anHne 

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 (S)-2-(4-bromo-phenyl)-morphohne-4~ 

10 carboxylic acid tert-butyl ester and l-(2,2-difhioro-ctbyl)~IH~pyrazo.l-3-ylamine (CAS 1.006462-

38-9) instead of 5-trifJuoromethyl-pyrimidin-2-yJamine in step (a). Off-white solid. MS (ISP): 

309.4 QM+Hf). 

Example 151 

((R)-2-FIuoro-4-morpholin-2-yl-pheiiyl)-[5-(2-methoxy-ethoxy)-pyrimidin-2-y[]-amine 

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-(2-

methoxyethoxy)pyrimidine (CAS 61533-68-4) in place of 2-chloro-5-ethylpyrimidme in step (b). 

Colourless gum. MS (ISP): 349.2 ([M+H]+). 

Example 152 

((S)-2-Fluor©-4-morpholin-2-y!-phenylM5-(2-methoxy-ethoxy)-pyrimidin-2-yll-amirie 

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

25 phenyl)-morpholinc-4-carboxylic acid tert-butyl ester in place of (+)-(R)-2-(4-amino-3-fluoro-
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phenyl)-morpholme-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 (ISP): 349.2 ([M+H]+). 

15 

Example 1.53 

((S)-4-Morpbolin-2-yl-pheny!)-(2-trifIuoromethyl-pyrimidin-5-y!)-amine 

N' 

/ -v. v ^ -'~aC N" 'Y ^ V 
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-

10 phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 5-chloro-2-trifluoromelhylpyrimidinc 

(CAS 845618-08-8) instead of 2.5-dichloropyridine in step (a). White solid. MS (ISP): 325.3 

('[M+H|+). 

Example 154 

((R)-4-Morpholin-2-yl-phenyI)-(2-trittuoromethyi-pyrimidin-5-yl)-amine 

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

morpholine-4-carboxyIic 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-chloro-2-lrifhioromethylpyri.midme 

(CAS 845618-08-8) instead of 2,5-dichloropyridine in step (a). White solid. MS (ISP): 325.3 

([M+Hf). 

Example 155 

(RSM4-MorphoIm-2-yI-phenyl)-(lH-pyraz©I-3-yr)-anime 

The title compound was obtained in analogy to example 19 using (RS)-2-(4-bromo-phenyl)-

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

carboxyJic acid tert-butyl ester and 3-aminopyrazoie-l-carboxylic acid tert-butyl ester 



10 
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863504-84-1) instead of 5-trifluoromethyl-pyrimidin-2~ylami.ne in step (a). Orange gam. MS 

(ISP): 245.3 (l'M+H]+). 

Example 156 

(5-Methyl-pyrazin-2-yl)-((S)-4-morpholin-2-yl-phenyl)-amme 
HI 
N 

N 
H 

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

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

phenyi)-morpholinc-4-carboxylic acid tert-butyl ester and 2-chloro-5-methylpyrazme (CAS 

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

Example 157 

(5-Melhyl-pyrazin-2-y!M(R)-4-niorpholin-2-yl-phenyl)-amine 

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-

phenyI)-morpholine-4-carboxyiic acid tert-butyl ester and 2-chloro-5-melhyIpyrazine (CAS 

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

Example 158 

20 2-((S)-4-Morpholm-2-yi-phenylamino)-pyrimidine-5-carboxylic acid methylamide 

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

morpholinc-4-carboxylic acid tert-butyl ester (CAS 1260220-43-6) in place of (RS)-2-(4-arnino-

phenyi)-morpholine-4-carboxylic acid tert-butyl ester and 2-chloro-N-m.ethylpyri.midine~5-

25 carboxamide instead of 2,5-dichloropyridine in step (a). White solid. MS (ISP): 314.2 ([M+HJ+). 
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Exampie 159 

2-((R)-4-Morp!ioSm-2-yi-phenylammo)-pyrimidiiie-5-carboxylic acid methylamide 

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

5 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-N-methylpyrimidine-5-

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

Example 160 

10 (6~MethyS-pyricIazin«3-yl)»((S)-4-mi>rphoHii-2-yl-pheiiyI)-amiiie 

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

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-chloro-6-methylpyridazme (CAS 

"15 1.121-79-5) instead of 2,5-dichloropyridine in step (a). Off-white solid. MS (ISP): 271.4 

(fM+H]+). 

Example 161 

(l-BenzyI-lH-pyrazol~3-yl)-((S)-4-morphoIm-2-yl-phenyl)-amine 

20 The title compound was obtained in analogy to example 19 using 1 -benzyl-lH-pyrazol-3-

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

white soitd. MS (ISP): 335.4 ([M+B]+). 

25 

Example 162 

(l-Benzyl-lH-pyrazol-3-y!)-((R)-4-morph«lin-2-yI-phenyl)-amine 
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The titie compound was obtained in analogy to example 19 using (R)-2~(4-hromo-phenyl)-

morphoHne-4-carboxylic acid tert-butyl ester instead of (S)-2-(4-bromo-phenyl)-morphoIine-4-

carboxylic acid tert-butyl ester and 1-benzyl-1 H-pyrazol-3-ylamine (CAS 21377-09-3) instead of 

5 5-trifhioromcthyl-pyrimidin-2-ylarn.ine in slep (a). Off-white solid. MS (ISP): 335.4 ([M+H]+). 

10 The title compound was obtained in analogy to example 19 using 1 -phenyl-lll-pyrazoi-3-

ylamine (CAS 1128-56-9) instead of 5-lrilluoromethyl-pyrimidin-2-ylaraine in step (a). Off-

white solid. MS (ISP): 321.2 (|M+H]+). 

Example 164 

(CR)-4-Morpholin-2-yl-phenyl)-(l-phenyI-lH-pyra2ol-3-yl)-amine 

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-butyl ester and 1 -phenyl-1 H-pyrazoJ-3-ylamine (CAS 3128-56-9) instead of 

5-Srifluoromethyl-pyrimidin-2~ylamine in step (a). Light yellow solid. MS (ISP): 321.2 

Example .163 

((S)-4-Morpho!in-2-yI-phenyI)-(l-phenyl-lH-pyrazol-3-yl)-aimne 
H 

hi 

15 

20 ([M+H]+). 

Example 165 

((S)-4-M(>rpho!iii-2-}1-phenyl)-(5-oxelan-3-yi-pyricIin-2-yl)-aniine 
H 
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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-aminocyclohexanoi 

hydrochloride (9.21 mg) and sodium bis(trimethylsi.iyl)amide (387 mg). Argon was bubbled into 

5 the reaction mixture for 5 min. A solution of 3-iodo-oxelane (190 mg, CAS 26272-85-5) in 

isopropanol (0.25 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 concentratcd in vacuo. The crude material was purified by flash chromatography 

10 (silica gel; gradient: 0% to 50% EtOAc in heptane) to afford 2-chloro-5-oxetan-3-yi-pyridine (40 

mg, 24%) as a white solid. 

b") ((S)~4-Mornholin--2-vl-phcnyl)-(5-oxctan-3-vl-pvridin-2-vO-amiiie 

The title compound was obtained in analogy to example 5 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)-morphoIine-4-carboxylic acid tert-butyl ester and 2-chloro-5-oxctan-3-yl-pyridine 

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

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

3-melhy!phenyl)morpholine-4-carboxylate and 2-chloro-5-(trifluoromethyl)-pyrimidine (CAS 

69034-12-4) instead of 2-chloro-5-ethylpyrimidi.ne in step (b). White solid, MS (ISP): 339.3 

Example 166 

20 ((R)-2-MethyI-4-morpholin-2-yI-phenyI)-(5-trifluoromethyl-pyrimidin-2-yl)-amine 

H 

25 ([M+H]+). 

Example 167 

((S)-2-MethyI-4-morphoiin-2-yl-phenyl)-(5-trifluoromethyl-pyrimidin-2-yl)-amme 

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

3-methylphenyl)morpholine-4-carboxylate instead of (+)-(R)-tert-butyl 2-(4-amino-3-

methylphenyl)morpholine-4-carboxylate and 2-cMoro-5-(trifluoromethyl)-pyrimidine (CAS 

69034-12-4) instead, of 2-chloro-5-ethyipyrimidine in step (b). White solid. MS (ISP): 339.3 

5 ([M+Hf). 

Example 168 

((R)-2-Chloro-4-morpholin-2-yl-phenyl)-(5-trifluoromethyI-pyrimidin-2-yl)-amine 

a) ('RS)-2-13-Chloro-4-(5-trifluoromethvi-pvrimidin-2-ylamino)-phenvll-roorpholine-4-

10 carboxylic acid tert-butyl ester 

The title compound was obtained in analogy to example 149 step (h) using 2-chloro-5-

(trifluoromethyO-pyrimidine (CAS 69034-12-4) instead of 2-chIoro-5-cyclopropylpyrimidine. 

Colourless gum. MS (ISP): 461.3 (1{37C1)M+H]+), 459.3 ([{35CI)M+H]+), 405.3 (L{37C1}M+H-

C4HSD, 403.2 ([ (35Cl}M+H-C4Hg]+). 

15 

b") (+HR)~2-[3-Chloro-4-(5-trifluoromcthyl-pyrimidin-2-vlam.ino)-phenyll-morpholine-4-

carboxylic acid tert-butyl ester & (-)-(S)-2-f3-Chloro-4-(5-trifluoromcthyI-pyrimidin-2-

vlamino)-pheiiyil-morpholine-4-carboxyJic acid tert-butyl ester 

The enantiomers of (RS)-2-[3-chloro-4-(5-lrifluoromethyl-pyrimidin-2-ylamino)-phenyl]-

20 moipholine-4-carboxylic acid tert-butyl ester (130 mg) were separated using chiral HPLC 

(column: Chiralpak AD, 5 x 50 cm; eluent: 30 % isopropanol/heptane; pressure: 18 bar; flow 

rate: 35 ml/min) affording: 

(+)-{R)-2-[3-Chloro-4-(5-trifiuoromethyI~pyrimidin-2-y!amino)-phenyI3--morpholine-4-

carboxylic acid tert-butyl ester (35 mg, white soiid) 

25 Retention time = 62 min 

(-)-(S)-2-l3-Chioro-4-(5-trifluoromethy]-pyrimidin-2-yiamino)-phenyl]-mo.rpholine-4-ca.rboxyiic 

acid tert-butyl ester (33 mg, white solid) 

Retention time = 92 min 

30 c) ((R)-2-Cliloro-4-morpholin-2-vl~phenyl)-(5-trifluoromethyl~Dyrimidin-2-yl'}-am.me 
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The title compound was obtained in analogy to example 149 step (i) using (+)-(R)-2-[3-chloro-4-

(5-trifluoromethyl-pyrimidin-2-ylamino)-phenyl]-morpholine-4-carboxylic acid tert-butyl ester 

in place of (RS)-2-[3-chloro-4-(5-trifIuoromethyl-pyrimidin-2-ylamino)-phenyl]-morpholine-4-

carboxylic acid tert-butyl ester. White solid. MS (ISP): 361.1 ([{37C1 }M+H]+), 359.1 

The title compound was obtained in analogy to example 168 using (-)-(S)-2-[3-chloro-4-(5-

10 trifluoromethyI-pyrimidin-2-ylaniino)-phenyi]-morphoJine-4-carboxylic acid tert-butyl ester in 

place of (+)-(R)-2-[3-chioro-4-(5-trifluorornelhyl-pyrirnidin-2-ylamino)-phcnyl]-morpho]ine-4-

carboxylic acid tert-buty! ester in step (c). Colourless gum. MS (ISP): 361.1. ([{J7C1}M+H]+), 

359.1 ([{35C1}M+H]+). 

a) ( + )-(R)-tert-Butvl 2-(4-amino-3-chlorophcnyl)morpholine-4-carboxylate & (-)-('S)-tert-Butyl 

2-(4-amino-3-chlorophenyI)morpholine-4-carboxylate 

The enantiomers of (RS)-tert-butyl 2-(4-amino-3-chlorophenyl)morpholine-4-carboxy1atc (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 ml/min) affording: 

(+)-(R)-tert-Butyl 2-(4-amino-3-chlorophcnyl)morpholine-4-carboxylate (894 mg, white solid) 

Retention time = 60 min 

(-)-(S)-tert-Butyl 2-(4-amino-3-chlorophenyl)morpholine-4-carboxylate (934 mg, white solid) 

25 Retention time = 76 min 

b) (R)-N-(2-Chloro-4-(morphol.in-2-yl)phenyl)-5-cyclopropylpyrim.idin-2-amine 

H 

15 

Example 170 

(R)-N-(2-Chloro-4-(morpholiii-2-yl)phenyl)-5-cyclopropylpyrimidin-2-amine 
ci 

'N' 
H 
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Thc title compound was obtained in analogy to example 149 (h)-(i) using (+)-(R)-1:ert-buty! 2-(4-

amino-3-chlorophenyl)morpholine~4-carboxylate in place of (RS)-teit-butyl 2-(4-amino-3-

chlorophenyl)morpholine-4-carboxylate in step (b). White solid. MS (ISP): 333.1 

(["{37Cl}M-fHr); 331.1 ([{35C1)M+H]+). 

5 

Example 171 

(S)-N-(2-Chloro-4-(morpholin-2-y!)pheiiyl)-5-cyclopropy!pyrhTudin-2-amine 
ci 

H 

The title compound was obtained in analogy to example 170 using (-)-(S)-lert-but.yl 2-(4-amino-

10 3-chlorophenyl)morpholine-4-carboxylate in place of (+)-(R)-lert-buly! 2-(4-amino-3-

chlorophenyl)morpholine-4-carboxylate in step (h). Off-white solid. MS (ISP): 333.1 

([{37C1}M.+Hf); 331.1 (1{35C]}M+HJ+). 

Example 172 

15 ((R)-4-MorphoSin-2-yl-pheiiyl.)-14-(2,2,2-triniiioro-ethoxy)-p\Timidin-2-y!]-aiiiine 

The title compound was obtained in ana].ogy 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-aniirto-

phenyl)-morplioline-4-carboxy]ic acid tert-butyl ester and 2-chloro-4-(2,2,2-trifluoroethoxy)-

20 pyrimidine (CAS 935252-67-8) instead of 2,5-dichloropyridine in step (a). Off-while solid. MS 

(ISP): 355.1 ([M+Hf). 

Example 173 

(R)-N-(4-(Morpholin-2-yi)phenyl)-4-(trifluoromethyl)pyriinidin-2-amine 
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The title compound was obtained in analogy to example 5 using (R)-2-(4-amino-phenyl)-

morpholine-4-carboxyJic acid tert-butyl ester (CAS 1260220-42-5) in place of (RS)-2-(4-amino-

pheny[)-morpholine-4-carboxylic acid tert-butyl ester and 2-chloro-4-trifhioromethylpyrimidi.ne 

(CAS 33034-67-2) instead of 2,5-dichloropyridine in step (a). Off-white solid. MS (ISP): 325.1 

5 (IM+Hf). 

Example 174 

(R)-5-(5-(Difluoromethoxy)pyrimidin-2-yloxy)-N-(4-(morpholiji-2-yl)phenyI)pyrimidin-2-

amine 

F 

10 a) 2-Chloro-5-(5-(difluoromethoxv)pyrimidin-2-vloxy')pyrimidinc 

2-Chloropyrimidin-5-ol (0.5 g) was combined with DMF (5 ml) to give a colouriess solution. 

K2CO3 (582 mg) and. ethyl 2-chloro-2,2-difluoroacetate (534 pi) were then added. The reaction 

mixture was stirred at 70 °C overnight, to afford a brown suspension. The reaction mixture was 

then poured into EtOAc and washed sequentially with water and with saturated brine. The 

15 organic layer was separated, dried over Na2S04 and concentrated in vacuo. The crude material 

was purified by flash chromatography (silica gel; gradient: 0% to 60% EtOAc in hexanes) to 

afford 2-chloro-5-(5-(difluoromethoxy)pyrimidin-2-yloxy)pyrimid?ne (154 mg, 15%) as a yellow 

solid. MS (ISP): 277.0 ([{37C1}M+H]+), 275.0 ([{35C1)M+H]+). 

20 b) (R)-5-(5-(Difluoromethoxv)pvrimidin-2-vloxv)-N-(4-("mon>hoIin-2-vl)phenv1)pvriniidin-2-

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-carboxy]ic acid tert-butyl ester and 2-chloro-5-(5-

25 (difluoromcthoxy)pyrimidin-2-yloxy)pyrimidine instead of 2,5-dichloropyridine in step (a). 

White solid. MS (ISP): 417.1 ([M+Hf). 
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Exaraple 175 

{R)-N-(2-ChIoro-4-(morpholm-2-yl)phenyl)-5-(5-(difluor()methoxy)pynmidin-2-

yioxy)pyrimidm-2-amine 

Fy0 

F 

5 The title compound was obtained in analogy to example 170 using 2-chloro-5-(5-

(difLuoromethoxy)pyrimidin-2-yloxy)pyrimidmc (Example 174(a)) in place 2-chJoro-5-

cyelopropylpyrimidine in step (b). Colourless amorphous solid. MS (ISP): 453.1 

([{37C1}M+H]+), 451.1 (f{35Cl}M+H]+). 

10 Example 176 

0R)-N-(4-(Morpholin-2-yl)phenyI)pyrimidin-2-amiiie 

fV 
H 

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

morpholine-4-carhoxylic acid tert-butyl ester (CAS 1260220-42-5) in place of (RS)-2-(4-ami.no-

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 (fSP): 257.1 ([M+Hf). 

Example 177 

((R)-4~MorphoIm-2-y]-phenylKjuinazoHn-2-yt-armne 
H 

20 H 

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

morpholine-4-carboxyIic acid tert-butyl ester (CAS 1260220-42-5) in place of (RS)~2-(4-amino~ 
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pheny!)-morpholine-4-carboxylic acid tert-butyl ester and 2-chloroqiiinazoline (CAS 6141-13-5) 

instead of 2,5-dichloropyridine in step (a). Light yellow solid. MS (ISP): 307.2 ([M+H]+). 

Exaraple 178 

5 (4-Methyl-6-trifSuoromethyl-pyrimidin-2-y!)-((R)-4-morphoIin-2-}1-phenyl)-ariiine 

The title compound was obtained in analogy to example 19 using (R)-2-(4-bromo-phenyI)-

morphoiine-4-carbox.ylic acid tert-butyl ester instead of (S)-2-(4-bromo-phenyl)-morpholine-4-

carboxylic acid tert-butyl ester and 4-methyI-6-(triftaoromcthyl)pyrimidin-2-amine (CAS 5734-

10 63-4) instead of 2,5-dichloropyridine in step (a). White solid. M.S (ISP): 339.1 ([M+H]+ 

Example 179 

(R)-5-(Difluoromethoxy)-N-(4-(morpholm-2-yl)phenyl)pyrimidm-2-aniine 

15 a) (R)-tert-Butvl 2-(4-(5-(benzvloxy)pYrimidm-2-vlammo)phenvl)morphoHnc-4-carhQxvl.ate 

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

morpholinc-4-carboxyHc acid tert-butyl ester (CAS 1260220-42-5) in place of (RS)-2-(4-aniino-

phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 2-chloro-5-(phenylmefchoxy)-

pyrimidine (CAS 138274-14-3) instead of 2,5-dichloropyridine in step (a). Off-white solid. MS 

20 (ISP): 463.2 ([M+Hf), 407.3 ([M+H-C4Ha]+). 

b) (R)-tert-Butyl 2-(4-(5-hydroxypvrimidin-2-vlamino)phenyl)morpholine-4-carboxyIate 

(R)-tert-Butyl 2-(4-(5-(benzyloxy)pyrimidin-2-ylamino)phenyl)morpholine-4-carboxyl.ate (0.36 

g) was combined with MeOH (15 ml) and THF (5 ml) to give a light brown solution. The 

25 mixture was degassed by bubbling through argon for several minutes. Palladium, 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 

to afford (R)-tert-butyl 2-(4-(5-hydroxypyrimidin-2-ylamino)phcnyl)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+Hf). 

c) (R)-tert-Butyl 2-(4-(5-(difluoromethoxv)pyrimidin-2-Y.lamino)phenvl)morDholinc-4-

5 carboxylate 

(R)-tert-Butyl 2~(4-(5-hydroxypyrimidm-2-ylamino)phenyl)morpholine-4~carboxylate (0.24 g) 

and K2CO3 (124 mg) were combined with DMF (2 ml) to give a brown solution. Ethyl 2-chloro-

2,2-di.fIuoroacetatc (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 

10 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 gci; gradient: 0% to 70% EtOAc in 

hexanes) to afford (R)-tert-butyl 2-(4-(5-(difluoromethoxy)pyrimidin-2-

ylamino)phenyl)morpholine-4-carboxyIate (60 mg, 24%) as a yellow oil. MS (ISP): 423.1 

15 ([M+Hf), 367.0 ([M+H-C4H8f). 

d) (R)-5-(Difluoromethoxy)-N~(4-(morpholin-2-vlk)henvl)pvrimidm-2-am.ine 

(R)-tert-Butyl 2-(4-(5-(difluoromethoxy)pyrimidin-2-ylamino)phenyl)morpholine-4-carboxylate 

(58 mg) was combined with acetonitrile (2 ml) and water (6 ml). Trifluoroacetic acid (138 pi) 

20 was added. The vial was capped and shaken at 80 °C for 4 hours. The reaction mixture was then 

poured into EtOAc/THF (3:1) and washed with 1 M aq. NaOH. The organic layer was separated, 

dried over Na2S04 and concentrated in vacuo. The crude material was purified by flash column 

chromatography (Isolute^ Fiash-NHo from Separtis; gradient: heptane/EtOAc/MeOH) to afford 

(R)-5-(difluorome0ioxy)-N-(4-(morpholin-2-yl)phenyl)pyrimidin-2-amine (31 mg, 70%) as a 

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-

25 white solid. MS (ISP): 323.1 ([M+H]+). 

Example 180 

(4-Chloro-6-raethoxy-pyrimidin-2-yl)-((R)-4-moi^holin-2-yi-pheiiyl)-amine 
H 

hi 
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carboxylic acid tert-butyl ester and 2-amino-4-chIora-6-methoxypyi:imid.ine (CAS 5734-64-5) 

instead of 2,5-dichloropyridine in step (a). White solid. MS (ISP): 323.3 ([ { ',7C1}M+HJ+), 321.2 

(K35CI}M+H]+). 

Example 181 

5 2-((K)"4-MorphoIm-2~yl-phenylamino)-pyrirmdine-4-carbonitrile 

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-chloropyrimidine-4-carbonitrile 

10 (CAS 75833-38-4) instead of 2,5-dichloropyridine in step (a). Light yellow solid. MS (IS! 

282.2 ([M+H]+). 

Example 182 

(4,6-Dimethyl-pyrimidin-2-yl)-((R)-4-morpholin-2-yl-phenyl)-anime 

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-carboxy!ic acid tert-butyl ester and 2-chloro-4,6-dimethylpyrimJdine 

(CAS 4472-44-0) instead of 2,5-dichloropyridine in step (a). White solid. MS (ISP): 285.1 

(IM+Hf). 

20 Example 183 

(4,6-Dimethoxy-pyrimidm-2-yIM(R)-4-m©rpholin-2-y!-pheny!)-amme 

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

m.orpholine-4-carboxylic acid tert-butyl ester (CAS 1260220-42-5) in place of (RS)-2-(4-amino-

25 phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 2-chloro-4,6-dimethoxypyrim.idine 



5 

WO 2012/126922 PCT/EP2012/054939 

-131-

(CAS 1.3223-25" 1) instead of 2,5-dichloropyridine in step (a). White, solid. MS (ISP): 317.1 

([M+Hf). 

Example 184 

((R)-2-ChIoro-4-morphoIin-2-yI-phenyl)-f5-(2,2,2-trifluoro-ethoxy)-pyrimidiii-2-yi]-amine 

FX O 

The titie compound was obtained in analogy to example 170 using 2-chloro-5-(2>2,2-

trifiuoroethoxy)'-pyrimidine (CAS 145948-01 -2) in place of 2-chloro-5-cyclopropylpyrimidine in 

slop (b). White solid. MS (ISP): 391.3 ([{37C1}M+H]+), 389.2 ([{35C1}M+HJ+). 

10 Example 185 

(R)-3-Chloro-N-(4-(morphoHn-2-yl)phenyl)-5-(trif!uorometliyI)pyridm-2-ami:ne 

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 piace of (RS)-2-(4-amino-

15 phenyl)-morpholiae-4-carboxylic acid tert-butyl ester and 2,3-dichloro-5-

(trifluoromethyl)pyridine (CAS 69045-84-7) instead of 2,5-dichloropyridine in step (a). White 

solid. MS (ISP); 358.1 ([{35C1}M+H]+), 360.1. ([{37C1}M+H]+). 

Example 186 

20 (S)-2,5-Dfch!oro-N-(4-(morpholin-2-y!)pheny!)pyriinidm-4-aimne 

a) (S)-tert-Butvl 2-(4-(2,5-d.ichloropvrimidin-4-vlamino)plienvl)morpholine-4-carboxvlate 

A mixture of (S)-tert-buty] 2-(4-aminophenyl)morpho]ine-4-carboxylate (100 mg, 0.36 mmol), 

2,4,5-trichloropyrimidine (66 mg, 0.36 mmol) and diisopropyiethylamine (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 mixture 

was extracted with ethyl acetate. The aqueous phase was re-extracted with ethyl acetate twice. 

The combined organic layers were dried (MgSC^) and concentrated in vacuo. The residue was 

purified by flash chromatography (20 g silica gel, 10 to 30 % ethyl acetate in heptane) to yield a 

5 white solid (141 mg, 92%). MS (ISP): 425.1 (['{35C]}M+H]+), 427.1 ([{37C1}M+H]+). 

b) fS )-2.5 -Dichloro-M-(4~(morpholln--2-yi )nhenyl)pyrimidin-4-amine hydrochloride 

(S)-tert-Butyl 2-(4-(2,5-dichloropyrimidin-4-ylamino)phenyl)morpholine-4-carboxylate (45 mg, 

0.106 mmol) was dissolved in dioxane (0.5 ml) and a solution of HCl .in dioxane (4 M, 0.3 ml, 

10 1.27 mmol) was added. The reaction mixture was stirred at 60 °C for 2 hours. After cooling, 

ether (2 ml) was added and the solid was filtered off It was washed with ether and dried in 

vacuo to afford (S)-2,5-dichloro-N-(4-(morpholin-2-yl)phenyl)pyrimidin-4-amine hydrochloride 

(38 mg, 99%) as a white solid. MS (ISP): 325.1 ([{35Cl}M+H]+)> 327.1 ([{37CI}M+H]+). 

15 Example 137 

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

morpholine-4-carboxyIic acid, tert-butyl ester (CAS 12.60220-43-6) in place of (RS)-2-(4-amino-

20 phenyl)-morpholine-4-carboxylic acid tert-butyl ester and 2-chIoro-4-(2,2,2-trif.luoroethox.y)-

pyrimidine (CAS 935252-67-8) instead of 2,5-dichloropyridine in step (a). White solid. MS 

(ISP): 355.2 (]M+Hj+). 

[5-Fluoro-4-(2,2,2-trifluoro-ethoxy)-pyrimidm-2-yI]-((R)-4-morphoIin-2~yl-phenyI)-amme 

a) 2-Chloro-5-fluoro-4-(2,2,2-trifluoro-ethoxy)-pyrimidine 

2,4-Dichl.oro-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 

((S)-4-MorphoIin-2-yl-pheny!)»[4-(2,2,2-trif]uoro-ethoxy)-pyrimidiu~2-yl]-amine 
H 

Example 188 

25 H 
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mixture was stirred at room temperature for 30 min. TLC at t = 30 min showed the reaction was 

complete. The reaction mixture was filtered through sintered glass and concentrated in vacuo. 

The residue was triturated wilh diethyl ether, then filtered through sintered glass and dried in 

vacuo. 

5 h) [~5-riuoro-4-{2,2,2-trifluoro-ethoxy)-pyri.midin-2-yll-((R)-4~morpholin--2-vl--phcnyt)-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)-m.orphoIine-4-carboxylic acid tert-butyl ester and 2-chloro-5-fluoro-4-(2,2,2-trifluoro-

ethoxy)-pyrimidinc instead of 2,5-dichloropyridine in step (a). White solid. MS (ISP): 373.2 

10 (!M+Hf). 

Example 189 

(4-CydopropyI-pyrimidin-2-yI)-((R)-4-morphoIin-2-yI-phenyl)-amine 

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

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-4-cyclopropyl.pyrimidine 

(CAS 954237-31-1) instead of 2,5-dichloropyridine in step (a). Off-white solid. MS (ISP): 297.3 

(EM+HJ+). 

Example 190 

20 (4-Cyclopropyl-5~fiuoro-pyrimidiii-2-yIM(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-carboxyIic 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-

25 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-Pentafluorosuifanyl-phenyIM(R)-4-m©rpli(>lin-2-yl-phenyl)-amiiie 

.0. 

H 
H 

The title compound was obtained in analogy to example 19 using (R)-2-(4-bromo-phenyl)-

5 morpholine-4-carboxylic acid tert-butyl ester instead of (S)-2-(4-bromo-phenyl)-morpholine-4-

carboxylic acid tert-butyl ester and 4-(pentafluorosu!fanyl janiline (CAS 2993-24-0) instead of 

2,5-dichloropyridine in step (a). White solid. MS (ISP): 381.2 ([M+H]+)„ 

a) l-(4-Bromo-2-11uorophenvl)-2-chloroethanone 

To a stirred solution of 4-bromo-2-fluorobenzoyl chloride (33 g, CAS 151982-51-3) in 

acetonitrile (150 ml) and THF (150ml) at 0-5 °C was added dropwise 

15 (trimethylsilyi)diazometl'iane (83.4 ml, 2 M solution in hexane). The reaction mixture was stirred 

at room temperature for 30 min. TLC analysis showed the reaction was complete. 37% 

Hydrochloric 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. Na2COs solution, water and saturated brine. The organic layer 

20 was then dried over Na2$0< and concentrated in vacuo to afford a ca 1:1 mixture of 2-bromo-1-

(4-bromo-3-fluoro-pheny1)-ethanonc and 2-cbloro-l-(4-bromo-3-fIuoro-pbenyI)-ethanone (34.4 

g, 98%) as a yellow solid which was used in the next step without further purification. MS (EI): 

203 ([{81Br}M-CH2Cl]+,201 ([{79Br}M-CH2Cl]+). 

25 b) (RS)-2-{4-Bromo-2-fluorophenyl.)oxirane 

To a stirred solution of l-(4-bromo-2-fluorophenyl)-2-cliloroefhanone (5.57 g) in ethanol (1.00 

ml) at 5 °C was added portionwise over 5 min NaBH4 (838 mg). The reaction mixture was then 

stirred at room temperature for 1 hour to afford a light yellow solution. TLC analysis showed the 

10 

Example 192 

(R)-5-CycIopropyl-N-(3-fluoro-4-(morpholin-2-yl)phenyI)pyrimidin-2-amine 

H 
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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 temperature 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 Na^SO.* 

5 and concentrated 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-fluorophenyI)oxirane 

(1.35 g, 28%;) as a light yellow oil which was used in the next step without further purification. 

MS (EI): 218 ([{81Br}M]+, 216 ([{79Br}MJ+). 

10 c) (RS)-l-('4-Brom.o-2-fluoroDhenvl)-2-(2-hvdroxvethylamino)ethanol 

To a stirred solution of (RS)-2-(4-hromo-2-fluorophenyl)ox.irane (12.3 g) in THF (40 ml) was 

added 2-aminoethanoI (33.9 ml) and the mixture was stirred at room temperature overnight. The 

reaction mixture was then poured into EtOAc/THF (3:1) and washed with saturated brine. The 

organic layer was separated, dried over Na2S04 and concentrated in vacuo. The crude product 

15 was purified by flash chromatography (silica gel; gradient: 0% to 35% MeOH in 

dichloromethane containing a few drops of aq. NHi) to afford (RS)-l-(4-bromo-2-fJuorophenyl)-

2-(2-hydroxyethylammo)cthanol (12.0 g, 76%) as a brown oil, MS (ISP): 280.0 ([{81Br}M+H]+), 

278.0 (U79Br}M+Hj+). 

20 d) (RS'Hcrt-Butvl 2-(4-bromo-2-fiuorophenyI)-2-hydroxvelhyl(2-hvdroxyethv0carbamate 

To a stirred solution of (RS)-l-(4-bromo-2-fluorophenyl)-2-(2-hydroxyethyiamino)elhanol (12.0 

g) in THF (70 ml) at 0 °C was added Boc20 (10.4 g) and the mixture was stirred at 0 °C for 1 

hour and then at room temperature 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. 

25 over Na2S04 and concentrated in vacuo to afford (RS)-tert-butyl 2-(4-bromo-2-fliiorophenyl)-2-

hydroxyethyl(2-hydroxycthyl)carbamale (15.5 g, 95%) as a yellow oil which was used in the 

next step without further purification. MS (ISP): 380.0 ([{8tBr}M+Hf), 378.0 ([{79Br}M+H]+). 

e) (RS)-tert-Butyl 2-(4-bromo-2-fluorophenvl)morpholine-4-carboxylate 

30 To a stirred solution of (RS)-tert-butyl 2-(4-bromo-2-fluorophenyI)-2-hydroxyethy](2-

hydroxyethyl)carbamate (15.5 g) and triethylamine (9.85 ml) 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 filtered 
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to remove triethylamine hydrochloride, washing the filter with THF (20 ml). The filtrate was 

cooled to 0-5 °C and potassium 2-methyl-2-butoxide (36.2 ml, 1.7 M solution in toluene) was 

added. The reaction mixture was stirred at room temperature for 20 min and then poured into 

EtOAc and washed sequentially with 1 M aq. HCl, water and saturated brine. The organic phase 

5 was separated, dried over NaiSO,* and concentrated, in vacuo. The residue was purified by flash 

column chromatography (silica gel; gradient: 0% to 30% EtOAc in hexanes) to afford (RS)-tert-

butyl 2-(4-bromo-2-fiuorophenyl)m.orphoiine-4-carboxylate (6.46 g, 44%) as a yellow oil. MS 

(El): 305 ([{8iBr}M-C4H8]+), 303 ([{79Br]M-C4H8f); 260 ([{81Br)M-C4H8-C02H]+), 258 

([{79Br}M-C4Hs-C0?H]+). 

10 

f) (-HS)-tert-Butyl 2-(4-bromo-2-fluorophcnyl)morpboJ..ine-4-carboxylale & (+)-(R)-tert-Butvl 

2-(4-hrorno-2-fIuorophenyDniorpholine~4-carboxyiate 

The enantiomers of afford (RS)-tert-bui.yl 2-(4-bromo-2-fluorophenyl)morpholinc-4-carboxylate 

(6.46 g) were separated using chiral HPLC (column: Chiralpak AD, 5 x 50 cm; eluent: 4% 

15 isopropanol/heptane; pressure: 18 bar; flow rate: 35 ral/min) affording: 

(-MS)-tcrt-Butyj 2-(4-bromo-2-fIuorophenyi)morpholine-4-carboxyJate (2.79 g, light yellow 

solid) 

Retention time = 28 min 

(+HR)~tert-Butyl 2-(4-bromo-2-fluorophenyl)morpholine-4-carboxylate (2.84 g, white solid) 

20 Retention time = 35 min 

g) (R)-tert-Butyl 2-(4-fdlphenylmethylencamino)-2-Iiuorophenyl)morphollne-4~carboxylate 

To a stirred solution of (+)-(R)-tert-butyl 2-(4-bromo-2-fluorophenyl)morpholine-4-carboxylate 

(4.3 g) and benzophenone imine (2.2 ml) in toluene (20 ml) was added sodium tert-butoxide 

25 (1.84 g). The reaction mixture was purged with argon for 10 min. (R)-(+)-2.2'-

Bis(diphenyjphospbino)-1,1 -binaphlhyl (743 mg) and tris(dibenzy]ideneacelone)dipalladium(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 extracted twice with EtOAc. The organic layers were 

dried over Na2S04 and concentrated in vacuo. The residue was purified by flash column 

30 chromatography (silica gel; gradient: 0% to 40% EtOAc in hexanes) to afford (R)-tert-butyl 2-(4-

(diphenyhnethylcneamino)-2-fluorophenyl)morpholme-4-carboxylate 5.95 g, quant.) as a yellow 

amorphous solid. MS (ISP): 461.2 ([M+Hf). 
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h) (RHert-Butyl 2-(4-aminQ-2-fluorophenyl)morpholine-4-carboxyIatc 

To a stirred solution, of (R)-tert-butyl 2-(4-(diphenylmethyleneamino)-2-

fluorophcnyl)morpholinc-4-carboxyiate (5.95 g) in methanol (50 ml) were added sodium acetate 

(2.93 g) and hydroxylamine hydrochloride (1.82 g). The reaction mixture was stirred, at 50 °C 

5 overnight. The reaction mixture was then filtered through sintered glass and the filtrate was 

concentrated in vacuo. The residue was purified by flash column chromatography (silica gel; 

gradient: 0% to 60% EtOAc in hexanes) to afford (R)-tert-butyl 2-(4-amino-2-

fluorophenyl)morpholine-4-carboxylate (3.0 g, 85%) as a yellow solid. MS (ISP): 296 ([M]+), 

240 ([M-C|H8]+), 195 ([M+H-CA-COoHf). 

10 

i) (R)-tert-Butyl 2-(4-(5-cvc]opropvipvrimidin-2-vlammo)-2-fluoro?jhenyl)morpholine-4-

carboxylate 

(R)-tert-Butyl 2-(4-amino-2-flnorophenyl)morpboline-4-carboxylate (300 mg), 2-chloro-5-

cyclopropylpyrimidine (188 mg, CAS .166740-44-9) and cesium carbonate (495 mg) were 

15 combined 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 

tris(dibenzy1ideneacetone)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 mixture 

was cooled to room temperature and filtered. The filtrate was concentrated, in vacuo and the 

20 residue was purified by flash column chromatography (silica gel; gradient: 0% to 55% EtOAc in 

hexanes) to afford (R)-tcrt-butyl 2-(4-(5-cyclopropylpyrimidin-2-ylamino)-2-

fluorophenyl)morpholine-4-carboxylate (180 mg, 43%) as a yellow solid. MS (ISP): 415.2 

([M+H]+). 

25 i) (R)-5-Cyclopropyl-N-(3-fluoro-4-(morpholin-2-vl)phenvl)pyrimidin-2-amine 

To a stirred solution of (R)-(ert-butyl 2-(4-(5-cyclopropylpyrimidin-2-ylarnino)-2-

f]uorophcnyl)morpholine-4-carboxylate (180 mg) in acetonitrile (2 ml) and water (6 ml) was 

added trifluoroacetic acid (335 pi). The reaction mixture was then capped and the mixture was 

shaken at 80 °C for 16 h. The reaction mixture was then cooled to room temperature and poured 

30 into EtOAc and washed with 4 M aq. NaOH. The organic layer was dried over Na2S04 and 

concentrated in vacuo. The crude material was purified by flash column chromatography (silica 

gel; gradient: CE^Cb/MeOH/aq. NH3) to afford (R)-5-cyclopropyI-N-(3-fluoro-4-(morphoIin-2-

yl)phenyI)pyrimidin-2-amine (57 mg, xx%) as an off-white solid. MS (ISP): 315.2 ([M+Hj+). 
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Example 193 

((S)-3-ChlorO"4-morpholin-2-yl-pheiiyl)-(5-cydopropyl-pyrimidin-2-yl)-amine 

The title compound was obtained in analogy to example 192 using 4-bromo-2-chlorobenzoyl 

5 chloride (CAS 2] 900-55-0) instead of 4-bromo-2-fIuorobenzoyl chloride in step (a) and (-)-(S)-

tert-butyf. 2-(4-bromo-2-chloro-phenyl)-moiphoiine-4-carboxylate instead of (-b)-(R)-tert-butyI 2-

(4-bromo-2-fluorophenyl)morpholine-4-carboxylate in step (g). White solid. MS (ISP): 333.2 

(H37C1}M+Hj+), 331.2 (|{35C1}M+H]+). 

Example 194 

10 ((R)-3-ChIoro-4-morphoIisi-2"-yl-pheny!)-(5-cydopropyi-pyrimidm-2-yI)-amme 

The title compound was obtained in analogy to example 192 using 4-bromo-2-chlorobenzoyi 

chloride (CAS 21900-55-0) instead of 4-bromo-2-fiuorobenzoyl chloride in step (a) and (+)-(R)-

tert-butyl 2-(4-bromo-2-chloro-phcnyl)-morpholine-4-carboxylate instead of (+)-(R)-tcrt-butyl 2-

(4-bromo-2-fluorophenyl)morpholine-4-carboxylate in step (g). White solid. MS (ISP): 333.2 

([.{37C1}M+H]+), 331.2 ([{35C1)M+H]+). 

Example 195 

(S)-5-Cydopropyl-N-(3-f!uoro-4-(morpholm-2-yl)phenyI)pyrimidin-2-amine 

H 

20 The title compound was obtained in analogy to example 1.92 using (-)-(S)-tert-butyl 2-(4-bromo-

2-fluorophenyl)morphoiine-4-carboxylate instead of (+)-(R)-tert-butyl 2-(4-bromo-2-

fluorophenyl)morpholiiie-4-carboxylate in step (g). White solid. MS (ISP): 315.2 ([M+H]*). 

Example 196 

25 (R)-N-(3-Fluoro-4-(niorpholin-2-yi)phenyl)-5-(trittuoroniethyl)pyriinidin-2-aoiine 
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a) (R'Hert-Butvl 2-(2-fluoro-4-(5-(trifluoromethvl)pyrirnidin-2-vlamino)phenvl)morpholine-4-

carboxylate 

To a 25 ml glass vial was added (+)-(R)-iert-butyl 2-(4-bromo~2-fIuorophenyl)morpholine-4-

5 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'-lriisopropylbipheny] (58.3 mg), tris(dibenzylideneacetone)dipalIadium(0) 

(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 

10 was concentrated in vacuo. The residue was purified by flash column chromatography (silica gel; 

gradient: 0% to 60% EtOAc in heptane) to afford (R)-tert-butyl 2-(2-fluoro-4-(5-

(trifiuoromethyl)pyrimidin-2-ylamino)phenyl)morphoIine-4-carboxylate (304 mg, 83%) as an 

amorphous yellow solid. MS (ISP): 441.2 ((M-Hj"). 

15 b) (R)-N-(3-Fluoro-4-(morphol.in-2-yl)phenvl)-5-(trifluoromethyl)pvrimidin-2-amme 

To a stirred solution of (R)-tert-butyl 2-(2-fluoro-4-(5-(lrifluoromethyl)pyrimidin-2-

ylamino)phenyl)morphoIine-4-carboxylate (300 mg) in acetonitrile (2 ml) and water (6 ml) was 

added trifluoroacetic acid (522 u.1). The reaction mixture was then capped and the mixture was 

shaken at 80 °C for 1.6 h. The reaction mixture was then cooled to room temperature and poured 

20 into 4 M aq. NaOH and extracted, twice with EtOAc. The combined organic layers were dried 

over Na2S04 and concentrated in vacuo. The crude material was purified by flash column 

chromatography (silica gel, CHsCli/MeOH/aq. NfSh) to afford (R)-N-(3-fluoro-4-(morpholin-2-

yI)phenyI)-5-(trifluoromethyl)pyrimidin-2-amine (171 mg, 74%) as an off-white solid. MS (ISP): 

343.1 ([M+H]+). 

25 Example 197 

(S)-N-(3-Fluoro-4-(morpholin-2-yI)phenyl)-5-(trifluoroinethyl)pyrimidin-2-ainme 
H 

H 
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The title compound was obtained in analogy to example 196 using (-)-(S)-tert-butyi 2-(4-bromo-

2-fiuorophenyl)morpholine-4-carboxylate instead of (+)-(R)-terl-butyl 2-(4-bromo-2-

fluorophcnyl)moipholine-4-carboxy1ate in step (a). White solid. MS (ISP): 343.1 ([M+Hj+). 

a) (R)-teH-Butvl 2-(4-f6-trifhiorom.ethylDvrimidin-4-vlamino )phcnyl.)m.o.rpholinc-4-carbQxyIafe 

A mixture of (S)-tert-butyl 2-(4-aminophenyl)morpholine-4-carboxyIate (100 mg, 0.36 mmol), 

10 4-chloro-6-(trifluoromelhyl)pyrimidine (72 mg, 0.4 mmol) and diisopropyiethylamine (70 mg, 

0.54 mmol) was dissolved in dimethylacctamide (1.3 ml) 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 (MgSO.4) and concentrated in vacuo. The residue was purified by flash 

chromatography (10 g silica gel, 20 to 40 % ethyl acetate in heptane) to yield a white solid (135 

15 mg, 89%). MS (ISP): 425.2 ([M+Hf). 

b) (R)-N-(4-(Morpholin-2-vf)phenyD-6-(trifiuoromethv0pyrimidin-4-am.ine hydrochloride 

(R)-tert-Butyl 2-(4-(6-lrifluoromethylpyrimidin-4-ylamino)phenyl)morpholine-4-carboxylate 

(130 mg, 0.3 mmol) was dissolved in dioxane (1.2 ml) and a solution of HCl in dioxane (4 M, 

20 .1.15 ml, 4.59 mmol) was added. The reaction mixture was stirred at 60 °C for 2 hours. After 

cooling ether (2 ml) was added, and the solid was filtered off. It was washed with ether and. dried 

in vacuo to afford (R)-N-(4-(morphol.in-2-yl)phenyl.)-6-(trifluoromethyl)pyrimidin-4-amine 

hydrochloride (96 mg, 87%) as a light yellow solid. MS (ISP): 325.2 ([M+H]+). 

5 Example 198 

(R)-N-(4-(Morpholin-2-yl)phenyl)-6-(trifluoromethyl)pyrimidin-4-aniine 
H 

H 

25 Example 199 

(R)-6-Chloro-N-(4-(morphoIIn-2-yl)phenyI)pyrimidm-4-amiiie 
H 

H 



WO 2012/.126922 PCT/EP2-012/054939 

-141-

The title compound was obtained in analogy to example 198 using 4,6-dichloropyrimidine 

instead of 4-chioro-6-(trifluoromethyl)pyrimidine in step a). Light yellow solid. MS (ISP): 291.1 

([{35C1}M+H]+), 293.2 ([{37C1}M+H]+). 

Example 200 

5 (R)-N-(4-(morphoHn-2-yl)phenyl)-2-(trifluoromethyl)pyriniidin-4-an'ii]iie 

The title compound was obtained in analogy to example 198 using 4-chioro-6-(trifluoromethyl)-

pyrimidine instead of 4-chloro-6-(trifluoromelhyl)pyrimidine in step a). Light yellow solid. MS 

(ISP): 325.2 ([M+H]+). 

10 Example 201 

(R)-N-(4-(Morpholin-2-yl)phenyl)-5-(trifIuoromethyl)pyrazin-2-amine 

The title compound was obtained in analogy to example 198 using 2-chloro-5-(trifluoromethyI)-

pyrazine instead of 4-ch]oro-6-(trifiuormethyl)pyrimidine in step a). Off-white solid. MS (ISP): 

15 325.2 (l"M+H]+). 

Example 202 

((R)-3-Chloro-4-morphoiin-2-yl-pfaeny!)-(5-chloro-pyrimtdm-2-yl)-amine 

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-carboxylate instead of (+)-(R)-tert-butyl 2-(4-

bromo-2-fluorophenyl)morphoIine-4-carboxyIate in step fg), and 2,5-dichloro-pyrimidine (CAS 

22536-67-0) instead of 2-chloro-5-cyclopropylpyrimidine in step (i). White solid. MS (ISP): 

325.4 (['{37C135C1}M+H]+), 323.4([{35Q}M+Hj+). 
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Exa.mple 203 

((R)-3-ChIoro-4«mon)holin-2-yl-phenylM5-(2,2,2-trifluoro-ethQxy)-pyrimidin-2-yl]-amiiie 

FX 

The title compound was obtained in analogy to example 192 using 4-bromo-2-ch3orobenzoyl 

5 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-carboxylate instead, of (+)-(R)-tert-butyl 2-(4-

bromo-2-f1uorophenyj)morpholirie-4-carboxyIale in step (g), and 2-chloro-5-(2,2,2-

trifhioroethoxy)-pyrimidine (CAS 145948-01-2) instead of 2-chJoro-5-cyclopropylpyrimidine in 

step (i). White solid. MS (ISP): 389.4 ([{37C1}M+H]+), 387.5 ([{35C1}M+H3+). 

Example 204 

((R)-3-Chloro-4-morpholin-2-yl-phenyI)-(5-trifluoromethyI-pyrimidin-2-yI)-amine 

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-f4-hromo-2'ChlorO'phenyl)-morpholine-4-carboxylate instead of (+)-(R)-tert-bulyl 2-(4-

bromo-2-fluorophenyl)morplioline-4-carboxylate in step (g), and 2-chloro-5-

(trifluoromelhyl)pyrimidine (CAS 69034-12-4) instead of 2-chloro-5-cyclopropy[pyrimidine in 

step (i). Light yellow solid. MS (ISP): 359.4 ([{37C1]M+H]+), 357.4 ([{35CI}M+H]+). 

Example 205 

(R)-5-ChIoro-N-(4»(morpholm-2-yl)phenyl)pyrazin-2-amine 

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-carboxvIic acid tert-buty] ester and 2,5-dichloro-pyrazine instead of 2,5-
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dichloropyridine in step (a). Light yellow. MS (ISP): 291.4 ([{35C1}M+Hf), 293.4 

([{37C1)M+H]+). 

Example 206 

(R)-6-Chloro-N-(4-(iTH>rpho!in-2-yl)phenyI)pyraziii-2-aiTiine 

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

rnorpholine-4-carboxylic acid lerf-buiyl ester (CAS 1260220-42-5) in place of (RS)-2-(4-amino-

phenyl)-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 ([{35C1}M+H]+), 293.4 

.10 ([{37C1}M+H]+). 

Example 207 

(R)-N-(3-F!uoro-4-(niQrphoUn-2-yl)phenyl)-5-(2,2,2-trinuoroethoxy)pyrimidin-2-arnine 

FX 

The title compound was obtained in analogy to example 192 using 2-cbioro-5-(2,2,2-

tri.riuoroethoxy)-pyrimidine (CAS 145948-01-2) instead of 2-chloro-5-cyclopropylpyrimidinc in 

step (i). White solid. MS (ISP): 373.1 ([M+HJ+). 

Example 208 

(R>N-(3-Fhioro-4-(morpholin-2-yl)plienyl)-4~(2,2,2-trifliH>roethoxy)pyrimidin-2-amine 

FX 

The title compound was obtained in analogy to example 192 using 2-chloro-4-(2,2,2-

trifluoroethoxy)-pyrimidinc (CAS 935252-67-8) instead of 2-chioro-5-cyc!opropylpyrimidine in 

step (i). White solid. MS (ISP): 373.1 ([M+Hf). 

25 
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Example 2(S9 

(R)-5-FUiorQ-N-(3-fluoro-4-(morpholin-2-yl)phenyI)-4-(2,2,2-triflu<>roeth(>xy)pyriiiiidin-2-

5 The tide compound was obtained in analogy to example 192 using 2-chIoro~5-fiuoro-4-(2,2,2-

trifluoro-ethoxy)-pyrimidine (Example 188(a)) instead of 2-chloro-5-cyclopropylpyrimidinc in 

step (i). White solid. MS (ISP): 391.1 ([M+Hf). 

15 

Example 210 

(R)-5-Chioro-N-(3-fluoro-4-(morpholin-2-yl)phenyl)pyrimidm-2-amme 

.N ^ --F 

The titie compound was obtained in analogy to example 192 using 2,5-dichloro-pyrimidine 

(CAS 22536-67-0) instead of 2-chJoro-5-cyclopropylpyrimidine in step (i). White solid. MS 

): 311.1 ([{37C1}M+H]+), 309.1 (j{37C]}M.+H]+). 

Example 211 

((R)-3-Chloro-4-nM>rpholin-2-y!-phenylH4-(2,2,2-trifluor()-ethoxy)-pyrimidin-2-yl]-amiiie 

The title compound was obtained in analogy to example 1.92 using 4-hromo-2-ch.iorobenxoyl 

20 chloride (CAS 21900-55-0) instead of 4-bromo-2-lTuorobenzoyi 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)morphohne-4-carhoxylate in step (g), and 2-chloro-4-(2,2,2-

trifluoroethoxy)-pyrimidine (CAS 935252-67-8) instead of 2-chloro-5-cycIopropylpyrimidinc in 

step (i). White solid. MS (ISP): 389.5 ([{*7C1}M+H]+), 387.6 (1{35C1}M+H]+). 

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 (TAARs), especially TAARl. 

5 The compounds were investigated in accordance with the test given hereinafter. 

Materials and Methods 

Construction of TAAR expression plasmids and stably transfected cell lines 

For the construction of expression plasmids the coding sequences of human, rat and mouse 

10 TAAR 1 were amplified from genomic DNA essentially as described by Lindemann et al. [14]. 

The Expand High Fidelity PCR System (Roche Diagnostics) was used with 1.5 mM Mg2* and 

purified PCR products were cloned into pCR2.1-TOPO cloning vector (Invitrogen) following the 

instructions of the manufacturer. PCR products were subcloncd into the pIRESneo2 vector (BD 

Ciontech, Palo Alto, California), and expression vectors were sequence verified before 

15 introduction .in cell lines. 

HEK293 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 

plRESneo2 expression plasmids containing the TAAR coding sequences (described above) with 

20 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 (EIA) System (Amersham) following the non-acetylation E1A procedure 

25 provided by the manufacturer. Monoclonal cell lines which displayed a stable ECso for a culture 

period of 15 passages were used for all subsequent studies. 

Radioligand blading assay on rat TAARl 

Membrane Preparation and Radioligand Binding. 

30 HEK-293 cells stably expressing rat TAARl were maintained at 37 °C and 5% C02 in DMEM 

high glucose medium., containing fetal calf serum (10%, heat inactivated for 30 min al 56 °C), 

penicillin/streptomycin (1%), and 375 ug/ml geneticin (Gibco). Cells were released from culture 

flasks using trypsin/ EDTA, harvested, washed twice with ice-cold PBS (without Ca2+ and Mg2+), 
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pelleted al l'OOO 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. Subsequently, the supernatant was removed and discarded, and 

5 the pellet resuspended in 20 ml HEPES-NaOH (20 mM, pH 7.4) containing 0.1 mM EDTA 

using the Polytron (20 s at 14'0Q0 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 membrane 

batch the dissociation constant (Kd) was determined via a saturation curve. The TAARl 

1.0 radioligand '[H]-(S)-4-[(ethyl-phenyi-amino)-m.ethyl]-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 n.M, 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 

defined as the amount of 3[H]-(S)-4-[(ethy1~phenyl-amino)-methyl3-4,5-dihydro-oxazo]-2-

15 ylamine bound in the presence of 10 u M unlabeled Iigand. All compounds were test ed at a broad 

range of concentrations (10 pM to 10 pM) in duplicates. The test compounds (20 pl/well) were 

transferred into a 96 deep well plate (TreffLab), and 180 pi of HEPES-NaOH (20 mM, pH 7.4) 

containing MgC!2(10 mM) and CaCk (2 mM) (binding buffer), 300 pi of the radioligand 3[Hj-

(S)-4-[(ethyl-phenyl-amino)-melhyl]-4,5-dihydro-oxazol-2-ylamine at a concentration of 3.3 x 

20 Kd in n.M and 500 pi of the membranes (resuspended al 50 jig protein per ml) added. The 96 

deep well plates were incubated for 1 hr at 4 °C. Incubations were terminated by rapid filtration 

through Uni.filter-96 plates (Packard Instrument Company) and glass filters GF/C (Pcrkin Elmer) 

presoaked for 1 hr in polyethylenimine (0.3%) and washed 3 times with 1 ml of cold, binding 

buffer. After addition of 45 pi of Microscint 40 (PerkinElmer) the Unifi.lter-96 plate was sealed 

25 and after 1 hr the ratioactivity counted using a TopCount Microplate Scintillation Counter 

(Packard Instrument Company). 

Radioligand binding assay on mouse TAARl 

Membrane Preparation and Radioligand Binding. 

HEK-293 cells stably expressing mouse TAARl were maintained at 37 °C and 5% CO2 in 

30 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 ice-cold PBS (without Ca2+ 
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and Mg2+), pelleted at 1 '000 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 homogenale 

was centrifuged at 48'000 x g for 30 min at 4 °C. Subsequently, the supernatant was removed 

5 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 

membrane batch the dissociation constant (Kd) was determined via a saturation curve. The 

10 TAARl radioligand :,[Hj-(S)-4-[(ethyl-phenyl-amino)-methylj-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 "[Hj-(S)-4-[(ethyl-phenyl-amino)-methylJ-

15 4.5-dihydro-oxazol-2~ylamine bound, in the presence of 1.0 pM unlabeled Iigand. All compounds 

were tested al 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 pi. of 

HEPES-NaOH (20 mM, pH 7.4) containing MgQ2 (10 mM) and CaCl2 (2 mM) (binding buffer), 

300 pi of the radioligand 3[H]-(S)-4-[(elhyl-phenyl-amino)-methyl]-4,5-dihydro-oxazol-2-

20 ylamine at a concentration of 3.3 x Kd in nM and 500 pi of the membranes (resuspended al 60 

pg protein per ml) added. The 96 deep well plates were incubated for 1 hr at 4 °C. Incubations 

were terminated by rapid filtration through UnifiIter-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 pi of Microscint 40 (PerkinElmer) 

25 the Unifi.lter-96 plate was sealed and after 1 hr the ratioactivity counted using a TopCount 

Microplatc Scintillation Counter (Packard Instrument Company). 

The preferred compounds show a Ki value (pM.) in mouse or rat on TAAR 1 in the range 

of <0.1 pM.In the table below are shown the data of examples 1 -211. 

Example Ki (pM) Example Ki(pM) Example Ki (jiM) 

mouse/rat mouse/rat mouse/rat 

1 0.074/1.5108 72 0.0171/0.22 143 0.4185/0.2836 



2 4.2857/3.5145 73 0.0096/0.035 144 0.0042/0.0049 

3 0.0157/0.0251 74 0.0059/0.0295 145 0.0034/0.0067 

4 0.1223/0.0785 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 0.0333/0.2322 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 

8 0.0005/0.0325 79 0.0047/0.0716 150 0.0134/0,1486 

9 0.0181/0.0893 80 0.0026/0.0626 15! 0.048/0.0954 

10 0.0015/0.0337 81 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 0.0024/0.009 157 0.0132/>10 

16 0.0276/0.4483 87 0.0071/0.037 158 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 0.002/0.1273 

21 0.002/0.0245 92 0.0229/0.2748 163 0.0026/0.0332 

22 0.0375/0.468 93 0.005/0.0222 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 

CO o
 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 100 0.0053/0.0.164 171 0.0008/0.0011 

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 0.0041/04048 175 0.006/0.0066 

34 0.0042/0.0181 105 0.0116/0.1265 176 0.1516/> 10 

35 0.0096/0.1883 106 0.0086/0.0814 1.77 0.0028/0.0299 

36 0.0288/0.1633 107 0.005/0,0877 178 0.0043/0.0298 

37 0.1292/1.1738 1.08 0.0122/0.21.57 179 0.0047/0.0517 

38 0.0011/0.0544 109 0.0077/0.3624 3 80 0.0058/0.033 

39 0.004/0.2514 110 0.0026/0.0306 181 0.0084/0.3981 

40 0.0026/0.1882 111 0.0044/0.0322 182 0.0144/0.4465 

41 0.2704/1.0809 112 0.0038/0.1966 183 0.0094/0.1737 

42 0.0023/0.0518 113 0.0011/0.0877 1.84 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 0.0079/0.2.349 186 0.138/1.1018 

45 0.0061/0.1261 116 0.0039/0.007 1.87 0.0021/0.01 
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46 0.0008/0.0643 117 0.0034/0.0104 

C
O

 oo r—
< 

0.0016/0.0033 

47 0.001.2/0.0067 118 0.0038/0.003 189 0.1089/0.0605 

48 0.1218/0.2336 1.19- 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 i 0.0008/0.0138 
i 

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 0.0049/0.0039 199 0.0231/0.056 

58 0-0704/0,5844 129 0.0043/0.0068 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 0.0022/0.0017 

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 0.0037/0.0026 208 0.003/0.0035 

67 0.0074/0.2917 138 0.0641/1.3566 209 0.0032/0.0025 
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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 0,0042/0.001.1 

70 0.5235/4,0665 141 0.0027/0.0129 

71 0.0118/0.168 142 0.0027/0.0146 

The compounds of formula I and the pharmaceutically acceptable salts of the compounds of 

formula I can be used as medicaments, e.g. in the form of pharmaceutical preparations. The 

pharmaceutical preparations can he administered orally, e.g. in the form of tablets, coated tablets, 

5 dragees, 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 solutions. 

The compounds of formula 1 can he processed with pharmaceutically inert, inorganic or 

organic cairiers for the production of pharmaceutical preparations. Lactose, corn starch or 

10 derivatives thereof, talc, stearic acids or its salts and the like can be used, for example, as such 

carriers for tablets, coated tablets, dragces and hard gelatine capsules. Suitable carriers for soft 

gelatine capsules are, for example, vegetable oils, waxes, fats, semi-solid and liquid polyols and 

the like. Depending on tlie nature of the active substance no carriers arc however usually 

required in the ease of soft gelatine capsules. Suitable carriers for the production of solutions and 

15 syrups ;u:e, for example, water, polyols, glycerol, vegetable oil and the like. Suitable carriers for 

suppositories are, for example, natural or hardened oils, waxes, fats, semi-liquid or liquid polyols 

and the like. 

The pharmaceutical preparations can, moreover, contain preservatives, solubilizers, 

stabilizers, wetting agent's, emulsifiers, sweeteners, colorants, flavorants, salts for varying the 

20 osmotic pressure, buffers, masking agents or antioxidants. They can also contain still other 

therapeutically valuable substances, 

Medicaments containing a compound of formula 1 or a pharmaceutically acceptable salt 

thereof and a therapeutically inert 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 I 

25 and/or pharmaceutically acceptable acid addition salts and, if desired, one or more other 
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thcrapeutically 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 each 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 I or of the corresponding amount of a pharmaceutically acceptable salt thereof. The daily dosage 

may be administered as single dose or in divided doses and, in addition, the upper limit can also 

be exceeded when this is found to be indicated. 

Tablet Formulation (Wet Granulation) 

Item In gradients me/tablet 

5 mg 25 mg 100 mg 500 

mg 

1. Compound of formula I 5 25 100 500 

2. Lactose Anhydrous DTG 1.25 105 30 150 

3. Sta-Rx 1500 6 6 6 30 

4. Macrocrystalline Cellulose 30 30 30 150 

5. Magnesiu m S i earate 1 1 1 1 

Total 167 167 167 

C
O

 C
O

 

Manufaclurin g Procedure 

25 1. Mix items 1, 2, 3 and 4 and granulate with purified water. 

2. Dry the granules at 50°C. 

3. Pass the granules through suitable milling equipment. 

4. Add item 5 and mix for three minutes; compress on a suitable press. 

30 



Item Ingredients mg/capsule 

5 mg 25 mg 100 mg 500 

mg 

5 1. Compound of formula I 5 25 100 500 

2. I-Iydrous Lactose 159 123 148 — 

3. Corn Starch 25 35 40 70 

4. Talc 10 15 10 25 

5. Magnesium Stearate 1 2 2 5 

0 Total 200 200 300 600 

Manufacturing Procedure 

1. Mix items L 2 and 3 in a suitable mixer for 30 minutes. 

2. Add items 4 and 5 and mix for 3 minutes. 

15 3. Fill into a suitable capsule. 

20 
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Claims 

1. Compounds of formula 

R2 
i 

wherein 

5 R1 is hydrogen, Ci-7-alkyl, halogen, Ci_7-alkyl substituted by halogen, Ci.7-alkoxy, C1.7-

alkoxy substituted by halogen, cyano, nitro, C3.6-cycloalkyl, -CH2-C3_6-cycloalkyl, -O-

CH2-C3„6-cycloalkyl, -0-(CH2)2-0- Ci.7-alkyl, S(0)2CH3, SF5, -C(0)NH- C^-alkyl, 

phenyl, -O-pyrimidinyl, optionally substituted by C].7-alkoxy substituted by halogen, or 

is benzyl, oxetanyl or furanyl; 

10 m is 1 or 2; 

Ar 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, pyrazinyl, pyridazinyl, or 1,3,4-oxadiazolyl; 

Y is a bond, -CH2-r -CH2CH2-, -CH(CF3)- or -CH(CH3>; 

15 R2 is hydrogen or C 1-7-alkyl; 

A is CR or N; and R is hydrogen, cyano, halogen or Ci-7-alkyl; 

R' is hydrogen or halogen; with the proviso that when R? is halogen, then A is CH; 

15 is IH or JN ; 

n is 0, 1 or 2; 

20 X is a bond, -CH2- or -O-; 

-()- is the group -(CH2)-; 

or phannaceutical active acid addition salts thereof, with the exception of the following 

(2,6-dichiorobenzyl)-(4-morpholin-2-yl-phenyl)-amine 
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N-(4-((2S)-morpholine-2-yl)phenyl)pyridine-2-araine 

N-methyl-N-(4-((2S)-morpholine-2-yl)phenyl)pyridine-2-amine and 

(2,6-dichloro-phenyl)-(4-morpholin-2-ylphenyl)-amine 

2. Compounds of formula IA according to claim 1 

R2 

1 ^-Ar .N. .A. 
(R Y Y ̂  f I 

5 ()n IA 

wherein 

R1 is hydrogen, Ci-7-alkyl, halogen, Ci.7-alkyl substituted by halogen, Ci-7-alkoxy, C1.7-

alkoxy substituted by halogen, cyano, nitro, C3.6-cycloalkyl, S(0)2CH3 or phenyl; 

m is 1 or 2; 

10 Ar 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; 

Y is a bond, -CH2-, -CH2CH2-, -CH(CF3)- or -CH(CH3)-; 

R2 is hydrogen or Ci.7-alkyl; 

15 A is CR or N; and R is hydrogen, cyano, halogen or Ci-7-alkyl; 

B isCHorN; 

11 is 0, 1 or 2; 

X is a bond, -CH2- or-O-; 

-()- is the group -(CH2)-; 

20 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 

25 (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)-morphoiine-2-yl)phenyl)pyridine-2-amine 
N-methyl-N-(4-((2S)-morpholine-2-yl)phenyI)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-yIphenyl)-amine. 

5. Compounds of formula I according to claim 4, wherein the compounds are 

(RS)-(4-Chloro-phenyl)-(4-morpholm-2-yi-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-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-y]]-((S)-4-morpholin-2-y]-phenyl)-amine or 
[5-(3,4-Dimethoxy-phenyi)-pyrimidin-2-yl]-((R)-4-morphoHn-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 1,3,4-
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-phenyi)-amine; hydrochloride 
(RS)-(5-Chloro-pyridin-2-ylH4-morphoHn-2-yl-phenyl)-anune 
(RS)-(5-Chioro-pyrimidin-2-yl)-(4-morpholin-2-yl-phenyl)-amine 
(RS)-(5-Bromo-pyrimidin-2-yI)-(4-morpholin-2-yl-phenyl)-amine 
(S)-5-Bromo-N-(4-(morpholin-2-yl)phenyl)pyridin-2-amine 
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(R)-5-Fluoro-N-(3-fluoro-4-(morpholin-2-yl)phenyl)-4-(2,2J2-trifluoroethoxy)pyrimidin-2-

amine 
(R)-5-Chloro-N-(3-fluoro-4-(morpholin-2-yl)phenyl)pyrimidin-2-amine or 

((R)-3-Chloro-4-morpholin-2-yl-pheny!)-[4-(2,2,2-trifluoro-ethoxy)-pyrimidin-2-yi]-amine. 

8. Compounds of formula I according to claim 3, wherein Y is -CH2-, 
-CH2CH2-, -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)-l-(4-Chloro-phenyl)-2,2,2-trifluoro-ethyl]-[(RS)-4-(2-pyrrolidin-3-yl-ethyl)-phenyl]~ 
amine 
(RS)-[l-(4-Chloro-phenyl)-2,2,2-trifIuoro-ethylj-[(RS)-4-(2-piperidm-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]-ben2onitrile 
((S)-4-Morpholin-2-yl-phenyl)-(4-trifluoromethyl-benzyl)-amine 
((S)-4-Morpholin-2-yl-phenyl)-(4-trifluoromethoxy-benzyl)-amine 
(3,4-Dichloro-benzyl)-((S)-4-morpholin-2-yl-phenyI)-amine 
(4-Fluoro-benzyl)-((S)-4-morphoIin-2-yl-phenyl)-amine 
[2-(4-Chloro-phenyl)-ethyl]-((S)-4-morpholin-2-yl-phenyI)-amine 
(4-Chloro-2-fluoro-benzyl)-((S)-4-morpholin-2-yl-phenyl)-amine 
(4-Ethyl-benzyl)-((S)-4-morpholin-2-yl-phenyl)-amine 
(4-Bromo-benzyl)-((S)-4-morpholin-2-yl-phenyl)-amine or 
[(RS)-l-(4-ChIoro-phenyl)-ethyl]-((S)-4-morpholin-2-yI-phenyl)-amine. 

10. Compounds of formula I according to claim 3, wherein Y is -CH2-, -CH2CH2-, 
-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. 

AMENDED SHEET 
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11. Compounds of formula I according to claim 10, which compounds are 
[(RS)-l-{5-Bromo-pyridin-2-yi)-2,2,2-trifluoro-ethyl]»((RS)-4-pyrroHdin-3-yl-phenyl)-amine 
(5-Bromo-pyridin-2-ylmethyl)-((S)-4-morpholin-2-yl-phenyl)-amine 
(6-Methoxy-pyridin-2-ylmethyl)-((S)-4-moipholin-2-yl-phenyl)-amine 
(S)-N-((6-Chloropyridin-3-yl)methyl)-4-(morphoiin-2-yl)aniiine 
(S)-4-(Morpholin-2-yl)-N-((6-(trifluoromethyl)pyridin-3-yI)methyl)aniline 
(5-Fluoro-pyridin-2-ylmethyl)-((S)-4-morpholin-2-yl-phenyl)-amine or 
(S)-N-((2-Chloroquinolin-3-yl)methyl)-4-(morpholin-2-yl)aniline. 

12. A compound of formula I according to claim 1, wherein A is N, B is CH, Y is a 
bond and Ar is pyridinyl, pyrimidinyl. 

13. A compound of formula I according to claim 12, which compounds are 
(RS)-5-Chloro*N-(5-(morphoIin-2-yl)pyridin-2-yl)pyridin-2-amine 
(RS)-5-Bromo-N-(5-(morpholin-2-yl)pyridin-2-yl)pyridin-2-amine 
(RS)-5-Cyclopropyl-N«(5-(morpholin-2-yl)pyridin-2-yl)pyrimidin-2-amine 
(R)-5-Bromo-N-(5-(morpholin-2-yl)pyridin-2-yI)pyridin-2-amine or 
(S)-5-Bromo-N-(5-(morpholin-2-yl)pyridin-2-yI)pyridin-2-amine. 

14. A compound of formula I according to claim 1, wherein A is CR, B is N, Y is a 
bond and Ar is pyridinyl. 

15. A compound of formula I according to claim 14, wherein the compound is 
(RS)-N-(5~Bromopyridm-2-y!)-3-methyI-5-(morpholin-2-yi)pyridin~2~amine. 

16. A process for the manufacture of a compound of formula I as defined in any one 
of claims 1 - 15, which process comprises 

a) cleaving off the N-protecting group from compounds of formula 
R2 
i 

to a compound of formula 

AMENDED SHEET 



PCT/EP 2012/054 939 - 10-01-2013 

-/tM-
R2 

(R\AW O 
\ 'n J 

PG is a N-protecting group selected from -C(0)0-tert-butyl, and 
if desired, converting the compounds obtained into pharmaceutically acceptable acid 

addition salts. 

17. Pharmaceutical composition comprising a compound 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 1 - 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 sleep and circadian 
rhythm, and cardiovascular disorders. 

AMENDED SHEET 
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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, 
disorders 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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